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arrangements, are reported.
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possible; it notes the gaps that exist in the research literature; and it makes some general recommendations.
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EXECUTIVE SUMMARY
This report documents the working time patterns currently in operation on North Sea oil/gas
installations, outlines the legal judgments that have sought to clarify the application of the
EU Working Time Regulations (WTR) offshore, and reviews research findings and other
evidence of the effects of working time patterns on the performance, health and safety of
offshore personnel. In addition, drawing on interview material, the report outlines the views
and attitudes expressed by senior oil industry personnel with direct experience of offshore
working time issues. The report thus brings together a wide range of current information,
intended as a guide for the industry and regulatory authorities.
Chapter 1 outlines the work/leave schedules currently in use on UK North Sea installations,
noting recent moves towards longer shore breaks, specifically 2-3 schedules (i.e. 2 weeks
offshore alternating with 3 weeks shore break). However, many offshore personnel,
particularly those on drilling rigs, continue to work regular equal-time patterns (i.e. offshore
weeks and shore breaks of the same duration). This chapter also sets out the shift duration
and day/night shift rotation patterns currently worked offshore, and the incidence of overtime
hours. The regulation of offshore working time is described, including the EU Working Time
Regulations (which provide the legal framework governing offshore working hours and
schedules), the role of guidance notes prepared by the UK Health and Safety Executive, and
the Vantage system for monitoring offshore working hours and personnel competencies.
Chapter 2 describes the more general context of North Sea work, particularly the physical
and psychosocial stressors to which offshore workers are exposed (e.g. noise, vibration,
cramped workspace, steep stairways, and heavy work tasks). These conditions may act to
accentuate fatigue associated with long work hours. Offshore accommodation standards, and
issues relating to travel to and from the installation, are also noted. In addition, this chapter
includes demographic information about the North Sea workforce, comparing the UK and
Norwegian sectors in terms of gender and age distributions, and notes the medical
requirements for offshore work.
Chapter 3 draws on published studies of long work hours to review findings that, although
obtained in onshore work settings, nonetheless provide information relevant to offshore
working time arrangements. The balance of evidence suggests that extending the normal
onshore shift duration from 8 hrs to 12 hrs (as routinely worked offshore) does not
significantly impair performance or health. Systematic studies of personnel working 12 hr
shifts over 1-2 weeks in onshore settings also indicate that day-to-day recovery from fatigue
occurs, although some survey research suggests that performance, sleep quality and health
may be impaired among workers exposed to long work hours for extended periods.
However, in these studies, the long work hours were not offset by extended breaks as applies
offshore. Finally, this chapter considers factors affecting rest and recovery from fatigue.
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Chapter 4 reviews the limited available evidence relating to the effects of offshore
work/leave patterns on health and safety outcomes. Although a small-scale study of UK
personnel showed no clear evidence of adverse effects of a third week offshore on alertness,
mood or sleep, survey data demonstrated markedly low satisfaction ratings for 3-3 schedules
relative to 2-2 schedules (particularly for personnel working on production platforms). On
Norwegian installations, 2-4 work/leave schedules are now operated, instead of the previous
2-3 pattern; no differences in injury incidents on return to the installation were found
between the two shore break durations. However, some concern was expressed that the
longer break might make readjusting to normal work routines more difficult. As compared
with the work/leave schedules used in the North Sea, in more remote oil-producing areas
worldwide, offshore tours tend to be longer (typically, 4 weeks or more) but there appears to
be no research into the health and safety implications of these extended tours.
Chapter 5 examines findings from research into the shift patterns used on offshore
installations, with particular reference to day/night shift rotation. Consistent with onshore
research, over a two-week offshore tour, alertness, cognitive performance and sleep are
generally found to be relatively stable with little change from the first to the second week.
However, night shifts pose the additional problem of circadian disruption; adapting to night
work typically takes 5-6 days. Personnel working ‘fixed shift’ rotations (alternating tours of
14 day shifts and 14 night shifts) are fully adapted to night work by the second week
offshore. However, many installations operate ‘rollover’ rotation systems with a mid-tour
shift change, usually from nights to days. Although preferred by many offshore personnel,
this pattern is the least favorable in terms of sleep, performance and alertness, as night-shift
adaptation during the first week is reversed during the second week. Thus, optimum
performance and alertness is attained for only a few days during the tour. This chapter also
reviews studies of interventions designed to facilitate the circadian adjustment of night
workers offshore.
Chapter 6 brings together findings from research into accident and illness risks in relation to
offshore work patterns. Evidence suggests that the circadian disruption associated with
offshore night work, and ‘rollover’ shift patterns in particular, leads to increased injury rates
relative to offshore day work. However, there are marked differences between occupational
groups in the extent to which night work acts as a risk factor for accidents, maintenance and
construction workers being particularly at risk during night work. Sleep problems and gastric
problems are also strongly associated with night work but musculo-skeletal disorders,
headaches and psychological distress appear to be linked to job demands rather than offshore
working time patterns.
Chapter 7 summarizes the views about working time arrangements expressed by key oil/gas
industry personnel (health and safety specialists, human resources managers, and
occupational physicians) who participated in the present study. The main topics covered in
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the interviews included work/leave schedules; long work hours, cumulative fatigue, rest and
recovery; shift rotation; medical aspects of offshore work schedules; the Vantage system for
tracking personnel movements and competencies. Some concern was expressed about fatigue
(especially in relation to three-week tours), about shift rotation issues, and about the work
patterns of ad hoc personnel who do not have regular schedules. Moves towards the use of
2-3 work/leave schedules were broadly welcomed (especially in relation to the recruitment
and retention of skilled personnel), and the Vantage system was seen as a valuable resource
(although perhaps not always used to full advantage). In general, offshore working time
arrangements did not appear to be a primary source of concern to the industry at present;
other health and safety matters (asset integrity, in particular) were seen as more important.
Chapter 8 considers current information about offshore working time arrangements in the
light of the constraints and demands that the limit options for work scheduling on North Sea
installations; optimum work patterns are identified where possible, and attention is drawn to
gaps in the existing literature. In particular, the potential risks associated with tours involving
three consecutive weeks offshore (or more in some parts of the world), the long hours
worked by offshore installation managers and supervisors, and the irregular work patterns of
some service personnel, are identified as gaps in the research literature. Finally, two general
suggestions are made, that brief surveys are used regularly to monitor the well-being and
work conditions of offshore personnel, and that the Vantage database is analyzed and the
findings published to provide information about offshore work patterns and to track changes
from year to year.
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1. INTRODUCTION
The remote locations of offshore oil and gas installations necessitate extended work
patterns; typically, offshore workers spend two or more weeks offshore followed by a
period of shore leave. During the offshore weeks, the standard shift duration is 12-hrs,
alternating with 12-hrs off-shift. The present report focuses primarily on the work patterns
operated on UK offshore installations, as outlined below. However, the work schedules
used in offshore oil-producing areas overseas vary widely across geographic areas; for
comparison purposes, some typical patterns used in the oil/gas industry world-wide are
also noted.

1.1

WORK/LEAVE SCHEDULES

1.1.1 UK North Sea sector
On UK North Sea installations, work/leave schedules have traditionally been ‘equal-time’
(i.e. same number of weeks spent offshore and on shore breaks), usually two weeks of
offshore work alternating with two weeks of shore break (2-2 pattern1). In a large sample
of offshore personnel surveyed in the mid-1990’s, the 2-2 pattern was reported by 71.5%
of participants (Parkes & Clark, 1997a) while, more recently, 57% of participants in an
offshore survey reported 2-2 work schedules (MacGillivray, Cowan & Guise, 2007). An
extended schedule of 3-3 also operates on some UK installations, usually those located in
more remote areas (e.g. West of Shetland).
However, schedules providing longer shore breaks are increasingly being introduced for
operating company personnel and core crew contractors. In particular, a 2-3 schedule (or,
in some cases, an equivalent pattern, 2-2, 2-4) has become routine for many offshore
personnel in recent years; achieving this more generous work/leave schedule for all
regular offshore workers is a goal of trades unions representing the North Sea workforce.
Schedules combining 2-2 and 2-3 patterns (e.g. 2-2-2-3) represent an intermediate step
towards a regular 2-3 pattern, and are currently operated on some installations,.
Irrespective of specific working time arrangements, most offshore personnel (whether
operating company employees or core crew contractors) are employed long-term on one
installation, and their work schedules form a regular pattern, usually planned many
months in advance. For instance, 74% of participants in a recent survey reported that they
1

In this report, work/leave schedules are shown in weeks, and the number in bold type represents the weeks
of shore break, e.g. 2-2 indicates a pattern of two weeks offshore alternating with two weeks shore break.

1

expected to work on only one installation during the coming year (MacGillivray et al,
2007). In contrast, specialist personnel working on an ‘ad hoc’ basis are required to travel
to different installations where and when required to meet particular operational needs.
Consequently, these personnel are likely to work irregular and/or unpredictable schedules.

1.1.2

Work/leave schedules: Overseas locations

The working time arrangements operated in different areas worldwide depend largely on
factors such as travel times and distances between the installation and the shore,
employees’ home locations (expatriates tend to work longer rotations than those
employed locally), the mode of travel and prevailing weather conditions, and local and
national employment practices.
Geographically, the Norwegian sector of the North Sea provides the closest comparison to
the UK sector; work/leave schedules on Norwegian installations typically provide longer
shore breaks than the schedules operated on UK North Sea installations. Thus, offshore
tours in the Norwegian sector are normally limited to a maximum of two weeks, currently
alternating with a shore break of four weeks (2-4 pattern); prior to 2002, an asymmetric
2-3-2-4 pattern was in operation (Mikkelsen, Ringstad & Steineke, 2004). However, as in
the UK sector, specialist personnel, who frequently move between different installations,
often have irregular work patterns.
Worldwide, the oil/gas industry operates in offshore locations around the globe (including
USA, Canada, Australia, Brazil, Nigeria, Azerbaijan, Indonesia, and China) and there is
considerable variation in work/leave rosters across different geographical regions.
However, most rosters are based on equal-time work/leave cycles, ranging from 1-1 (e.g.
on installations off the East coast of Australia) to regular 4-4 rotations (e.g. in the South
China Sea). In general, to reduce the time and cost involved in long-distance travel home,
expatriates tend to work longer rotations than personnel employed locally and may spend
more than four weeks offshore.

1.2

WORK HOURS

1.2.1

Shift duration

Offshore working patterns are determined not only by work/leave schedules, but also by
shift duration and day/night shift rotation during the offshore weeks. At any one time,
there is accommodation on board for only two crews; thus, the standard shift duration is
12 hrs for day/night shift workers operating continuous round-the-clock processes
offshore. Standard shift duration for day workers offshore is also 12 hrs; indeed, a work
pattern based a 12-hr shift duration appears to be virtually universal on offshore
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installations worldwide (International Labour Organization, 1993). A two-week offshore
tour therefore involves a minimum of 168 hrs work, and a three-week tour extends this
minimum work time to 216 hours.
On installations in the UK sector, the day shift usually covers the period from 07.00 –
19.00 hrs; the night-shift is responsible for the remaining hours, 19.00 – 07.00 hrs.
However, earlier shift-change times, e.g. 06.00 hrs - 18.00 hrs, or 06.30 hrs - 18.30 hrs are
operated on some installations. Although drill crews traditionally changed shifts at 12
midnight and 12 noon, and still do so on some drilling rigs, the trend on fixed installations
is for the shift hours worked by drill crews to be synchronized with those of the other
personnel on board.

1.2.2

Day/night shift rotation

A substantial proportion of offshore personnel are employed in round-the-clock
production and drilling activities which require day/night shift work. In a recent largescale survey of personnel (N=9945) on Norwegian installations, 33% of respondents were
day/night shift-workers, 43% were day-workers, and the remainder worked nights only
(<3%) or varying schedules (22%) (Lauridsen, 2006). In a survey of UK sector offshore
workers (N=1462), 45% reported working day/night rotating shifts (Parkes & Clark,
1997a), as did 50% of a small sample of drilling rig personnel interviewed working in the
Campos Basin (Rodrigues, Fischer & Brito, 2001).
Several different patterns of day/night shift rotation are in use on North Sea installations.
‘Fixed-shift’ patterns schedule 14 day shifts or 14 night shifts during a two-week tour, the
opposite shift being worked on the next tour. In contrast, ‘rollover’ patterns involve a
shift change at the end of the first week; this change may be either ‘days-to-nights’ or,
more usually, ‘nights-to-days’. On installations working 3-week tours, day/night rotation
usually takes the form of two weeks on one shift and one week on the opposite shift,
giving rise to four possible patterns, all of which involve one day/night (or night/day)
shift change. Rotation patterns involving mid-tour rollovers necessitate phasing the shift
change over more than one day to ensure that the minimum rest period between shifts
complies with the EU working time regulations.
Similar arrangements apply on Norwegian installations although, as compared with their
UK counterparts, a higher proportion of Norwegian offshore personnel work fixed-shift
rotations. Thus, in the UK sector, survey data from the mid-1990’s showed that the
majority of day/night shift workers (64%) reported rollover shift rotation patterns (Parkes,
Clark & Payne-Cook, 1997) whereas, in a more recent study of Norwegian installations,
47% reported rollover rotation patterns (Lauridsen, 2006).
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1.2.3

Overtime hours

Day/night shift workers do not normally work overtime hours because a ‘back-to-back’
(i.e. someone who does the same job on the opposite shift) is available to take over the
work at the end of a 12-hr shift. However, day workers (whose work does not necessitate
round-the-clock cover) may on occasions work several hours of overtime at the end of a
12-hr shift. Differences in the amount of overtime typically worked by personnel varies
across different occupations; for instance, 48% of personnel working in construction
and/or deck work reported in excess of 94 hours per week, whereas only 13.5% of
catering personnel reported this level of overtime (Parkes & Clark, 1997a). In addition,
overtime hours may be necessary if recruitment problems leave installations with gaps in
their normal staff complement, or if inexperienced trainees require supervision from
senior personnel, thus imposing increased work demands on the supervisors concerned.
However, the personnel most likely to work long hours offshore are senior managers,
particularly the offshore installation managers (OIMs), who frequently choose to work
much longer than a normal 12-hr shift. Parkes and Clark (1997a) found that 64% of senior
managers offshore reported working more than 100 hours per week, and a further 26%
reported 94-100 hours per week. However, as these additional hours are worked on a
voluntary, self-determined basis, they are not subject to the formal overtime recording
requirements that apply to other offshore personnel.

1.3

REGULATION OF OFFSHORE WORKING TIME

1.3.1

The legal framework

In recent years, working time arrangements for offshore personnel working on the UKCS
have been subject to the requirement for companies operating in the North Sea to
implement the European Working Time Directive. In the UK, the legal framework is the
>Working Time Regulations, 1998= (WTR), an amended version of which (the >Horizontal
Amending Directive=) came into force in August 2003, extending the WTR provisions to
>other work at sea= including offshore work.
The regulations include the right to work more not than 48 hours per week (averaged over
52 weeks for offshore workers) although, in the UK, it is lawful for employees to work
longer hours if they sign an opt-out agreement. In spite of a recent EU attempt to phase
out this arrangement, it now appears that the opt-out provision will remain in force for the
foreseeable future. The EU WTR also include the right to 11 hours continuous rest in
each 24 hour period, the right to 24 hours rest in each 7-day period and the right to 5.6
weeks paid annual leave (inclusive of public holidays) capped at 28 days (i.e. 5 x 5.6
days). Where it is not possible for an employer to allow the required rest periods, then an
equivalent period of rest, taken at some other time, must be provided; for offshore
workers, these compensatory rest periods necessarily fall within the shore break.
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The application of the WTR to offshore workers in the UK North Sea sector has been the
subject of several legal hearings. A preliminary case established that claims made under
the WTR were within the jurisdiction of a UK Employment Tribunal; the tribunal found
that work on the UK Continental Shelf (UKCS) did fall within the scope of the WTR
(Employment Appeal Tribunal, 2006). Subsequently, in response to claims by a number
of offshore workers, a further Employment Tribunal hearing (held in October 2007)
sought to clarify the interpretation of the EU Directive, as applied to the working hours of
UK offshore personnel.
One particular issue in question was whether shore breaks satisfied the annual leave
allowance set out in the EU regulations. The decision of the Tribunal, in a judgment
published in February 2008 (Employment Tribunals, Scotland, 2008), was that offshore
workers were entitled to two weeks’ annual leave to be taken during time when they
would otherwise be working (i.e. regular shore breaks did not satisfy annual leave
entitlement). This Tribunal rejected the industry claim that shore breaks were more than
sufficient to meet the legal requirements for both compensatory leave and the annual
leave entitlement. Implementing this Tribunal decision would have reduced from 13 to 12
the number of offshore tours per year worked on a regular 2-2 schedule. More generally,
the Tribunal decision rendered any equal-time rotation unlawful, requiring employers to
allow more leave than working time.
However, this judgment was overturned on appeal by a majority decision, published in
March 2009 (Employment Appeal Tribunal, 2009). The Employment Appeal Tribunal
ruled that annual leave did not have to be taken at a time when employees would
normally be working, but could be fitted into the existing two-week shore leave periods.
Hence, a work pattern of 13 two-week tours per year, interspersed with two-week leave
periods, continues to be lawful within the framework of the current WTR. However, the
decision of the Employment Appeal Tribunal has itself now been appealed by the Unions
to the Court of Session in Edinburgh (the Scottish equivalent of the English Court of
Appeal). This appeal is unlikely to be determined before 2010.
In the meantime, it is unclear what practical impact legal decisions will have on
work/leave patterns in the UK North Sea sector. Many offshore personnel now work
regular 2–3 schedules and, in general, it seems unlikely that companies that have
established these schedules will choose to revert to traditional 2-2 working. Conversely,
the continuing uncertainty regarding the state of the law, and current economic
circumstances, may make companies that are currently operating equal-time schedules
more reluctant to incur the additional costs of moving to 2-3 work patterns.
1.3.2

HSE guidance notes

The UK Health and Safety Executive publishes guidance notes on a range of topics
related to the operation of offshore installations. Two such notes, published recently, are
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particularly relevant to the present report. ‘Guidance for managing shift work and fatigue
offshore’ was produced in 2008, and focuses specifically on the organization of offshore
shift working, including day/night shift rotation, and overtime hours in the context of shift
work (Health and Safety Executive, 2008).
A second guidance note entitled ‘Policy on working hours offshore’ was revised and
reissued in March 2009 (Health and Safety Executive, 2009). This document covers the
general principles underlying a policy on working hours, the requirements of the EU
Working Time regulations, and specific working time issues that need to be considered in
the offshore environment. These guidance notes serve to inform the industry about good
practice in the organization of offshore working time and the management of fatigue in
the context of the EU regulations. The topics for which recommendations and guidance
are offered include shift duration, overtime, shift rotation, minimum rest periods,
management of risks associated with long hours, and contingency planning. Whilst this
guidance does not carry legal force, companies that do not follow recommended practice
could be required to justify their failure to do so if an incident occurs that is attributable,
in whole or in part, to inadequate attention to working time issues.
1.3.3

Tracking personnel movements

Personnel movements to and from UK North Sea installations are recorded on the
‘Vantage’ system, a personnel-on-board tracking system provided by LOGIC (a not-forprofit subsidiary of Oil & Gas UK)2, and managed by Collabro3. The Vantage system logs
offshore trips each time an individual checks in for a helicopter flight, either at the
heliport or when returning to shore. Thus, durations of offshore tours and shore breaks are
recorded, and the system can be used to flag up a warning when an individual seems
likely to exceed the maximum permitted days offshore in a given time period. This
functionality is particularly valuable in relation to personnel who do not work regular
crew change patterns, although it may not always be fully implemented.
The Vantage system also maintains records of medical status, offshore survival training,
and other OPITO-approved training courses; companies using the system can also enter
specific job-related training and competency records for their personnel. The information
held about an individual on the Vantage system is available to the individual’s current
employer (but only limited access is available to a potential employer). Individuals can
also access their own information from card-reading terminals at the heliport. An
important aspect of the system is that, in the event of an emergency or other incident on
an offshore installation, Vantage can provide an immediate POB list of those onboard,
together with details of the personnel concerned, thus facilitating emergency response.

2
3

http://www.logic-oil.com/projects/vantagepob/about.html
http://www.collabro.co.uk/
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Use of the Vantage system now extends to several European countries, and to a wide
range of international locations; currently, it is claimed that the system tracks over a
million personnel movements per year to and from more than 390 locations. Working
time in the Norwegian North Sea sector is monitored by the DaWinci system4 (now
owned by the TietoEnator company) which operates in a similar way to the UK Vantage
system in tracking personnel movements offshore, and medical and training records.
A recent analysis of Vantage records for the UK North Sea sector showed that more than
50,000 individuals travelled offshore in the UKCS in 2007. Of these, more than 30,000
workers spent more than 25 nights offshore, and around 20,000 spent more than 100
nights offshore during the year (Oil & Gas UK, 2008a). The data stored on the Vantage
system has the further potential (presently untapped) to allow a range of analyses that
would provide a valuable overview of current working time patterns on oil/gas
installations in the North Sea and elsewhere in the world.
The Vantage system represents a marked improvement on the personnel tracking systems
that existed in the UK North Sea sector previously. Indeed, the Collabro website claims
“No other oil and gas province has such a cost-effective, safe and administratively
efficient system for logging and tracking the movements and certifications of almost all its
offshore oil workers, and some onshore personnel, too.”
However, some concerns about the effectiveness of the Vantage system in monitoring
offshore working time have been reported. Thus, the report on a recent survey of UK
offshore personnel noted “Vantage cards are held by all staff working offshore. Their
purpose is to log the length of time that people spend working offshore and thus allow
monitoring to ensure that people do not work for prolonged and thus potentially
unhealthy periods of time. Some people held the view that, despite Vantage Cards being
in place to make sure that people get enough time off, they were not effective in this
regard. However, no solutions to this lack of effectiveness were offered by any of the
interviewees.” (MacGillivray et al, 2007, p. 19)

1.4

OPERATIONAL AND INDIVIDUAL RISKS OFFSHORE

Work on offshore installations involves potentially hazardous production and/or drilling
operations. The intensive work patterns, the nature of the tasks involved, and the effects
of fatigue, are potential sources of risk to the safety and well-being of personnel. Two
main types of work-related risks can be distinguished: operational risk (e.g. risk of
explosion, fire, structural failure, shut-down, reduced productivity) resulting from human
error and impaired performance, and risk to the physical and psychological well-being of
individual offshore workers (e.g. injury, illness, sleep disturbance, anxiety).
4

http://www.untis.fi/default.asp?path=1%3B96%3B135&hid=895350
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Both these types of risks are considered in the present report. Moreover, the adaptation of
spouses and families to offshore work patterns is also potentially relevant, as family
problems resulting from the offshore lifestyle may impact indirectly on the well-being
and work performance of the offshore partner. Where available, information relating to
spouse and family adaptation to offshore work patterns is also noted.

1.5 STRUCTURE OF THE PRESENT REPORT
The following chapters of this report examine the health and safety implications of the
offshore working time arrangements outlined above. Chapter 2 presents background
material relating to the offshore work situation as constraints and demands inherent in
offshore work environment may impact on the nature and consequences of offshore
working time arrangements. Chapter 3 reviews published studies which address issues of
working time, fatigue, health and safety in onshore settings with particular reference to
findings most directly relevant to the offshore work situation.
The next two chapters review findings of offshore studies relating to work/leave
schedules (Chapter 4), and to shift work, day/night shift rotation and overtime (Chapter
5), respectively. In Chapter 6, the role of working time arrangements in relation to general
issues of offshore health and safety, including accident and injury incidents, are
examined. Chapter 7 summarizes information derived from recent interviews with health
and safety specialists, occupational physicians, and human resources personnel, about
current offshore working time arrangements and related topics. Finally, the material is
drawn together to produce an overview and conclusions (Chapter 8).
It should be noted that the material considered in this report is limited to issues of
working time applying to offshore oil and gas installations (i.e. production platforms,
drilling rigs and FPSO vessels). It does not cover the wider topic of general shipping and
other marine activities in which work patterns and environmental demands are
substantially different from those applying to offshore installations.
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2. OFFSHORE WORK ENVIRONMENT
Work on offshore installations imposes environmental and work-related constraints and
demands that do not apply in onshore work settings. Particular features of the offshore
work environment, and the demographic profile of the offshore workforce, are described
below. These factors may serve to accentuate or to mitigate the effects of demanding
working time arrangements on operational and individual risks. This material forms the
background against which evidence of the effects of offshore work/leave schedules, long
work hours, and shift duration and rotation, is reviewed in later chapters.

2.1

PHYSICAL AND PSYCHOSOCIAL STRESSORS

Offshore workers are exposed to a wide range of physical stressors that may include
noise, poor air quality, vibration, hazardous chemicals, extreme temperatures, cramped
workspace, steep stairways, and heavy work tasks. The severity of these physical
demands depends on installation design and construction, but also on occupation. For
instance, offshore drill crews are exposed to multiple physical stressors, round-the-clock
operations, and heavy physical work. Wind and sea conditions also play an important role
in relation to the offshore environment, especially in some of the more inhospitable areas
of the North Sea; in particular, on FPSO’s, rough seas can produce uncomfortable vessel
motion, and consequent sea-sickness among some crew members.
In the present context, it is also important to note physical environment stressors inherent
in the offshore work environment may accentuate the fatigue and performance
decrements associated with long work hours. Currently, it appears that no research has
been carried out offshore to evaluate such effects, but some onshore studies have
examined the joint effects of work patterns and exposure to an adverse physical
environment (Lercher, Hortnagl & Kofler, 1993; Lichacz, 2005; Wellens & Smith, 2006).
Findings from these studies suggest that combinations of stressors may act additively or
combine to produce multiplicative effects on health and safety outcomes.
For instance, exposure to combined temporal stressors (shift work and long hours) and
physical stressors (noise and hazardous substances) was found to have significant effects
on physiological measures (including blood pressure), that were not observed for either of
the stressors separately; however, cognitive performance and mood outcomes did not
show similar effects (Wellens & Smith, 2006). In an earlier study, occupational noise
combined with night-shift work significantly increased the risk of high blood pressure
relative to noise exposure alone (Lercher et al, 1993).
Onshore research also demonstrates that stressors associated with the psychosocial work
environment (e.g. time pressures, low social support, low control over work tasks) may
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affect the magnitude of effects on performance, mood, and health outcomes associated
with long work hours, shift patterns, and other temporal work characteristics (Lichacz,
2005; Pisarski & Bohle, 2001; Warren, 2001). In this respect, also, research specific to the
offshore environment is lacking; whilst the psychosocial work environment offshore has
been widely studied in relation to mental and physical health outcomes (Chen et al, 2003;
Cooper & Sutherland, 1987; Parkes, 1998), the extent to which factors such as social
support, supervisory style, task clarity, and team cohesion, act in combination with
offshore shift rotation patterns and long work hours to mitigate or accentuate effects on
performance and well-being has not been examined.

2.2

CABIN ACCOMMODATION

The quality of sleep, and hence of rest and recovery from work-related fatigue, may be
impaired by cabin-sharing and other aspects of sleeping accommodation offshore. Early
research noted that noise, lack of privacy, and sharing sleeping and living accommodation
were sources of stress offshore (Cooper & Sutherland, 1987), and that snoring was a
major cause of sleep complaints (Lauridsen et al, 1991). Similarly, a recent survey of UK
offshore workers noted concerns about noise, snoring, and poor air quality in cabins
(Mearns & Hope, 2005). However, in response to an open-ended question about activities
or initiatives they would welcome to facilitate personal health improvement, only 7% of
the respondents referred to reducing sleep disturbance as compared with, for instance,
26% who noted >personal diet and fitness programs=.
On Norwegian installations, most personnel have sole occupancy of a cabin during their
off-shift hours (many personnel have individual cabins while two-man cabins, if shared,
are occupied by personnel on opposite shifts). However, on UK installations, it is not
unusual for a two-man cabin to be shared by two workers on the same shift, although
current HSE-OSD guidelines do not permit the use of cabins shared between more than
two people, other than in exceptional circumstances (Health and Safety Executive, 2005).
A recently-circulated notice from the Health and Safety Executive now disallows the
previously acceptable practice of male and female personnel on opposite shifts being
permitted to share a two-person cabin on a 12-hr/12-hr basis, one having access to the
cabin during day-shift hours and the other having access during night-shift hours. The
new ruling, which derives directly from EU regulations, is likely to have the effect of
complicating the task of allocating cabins, particularly when accommodation is limited,
and some concern has been expressed that the ruling may have an adverse effect on the
employment of women offshore.
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2.3

TRAVEL TO AND FROM THE INSTALLATION

Personnel working in the UK sector of the North Sea normally travel to and from the
installation by helicopter. Cooper (1993) refers to the >fear and stress= of helicopter travel
offshore, and flights to and from installations are a significant source of anxiety for many
offshore personnel, and their partners (Parkes & Clark, 1997a). They are also timeconsuming; even if the flight itself is only 30-50 minutes, the time required for travel to
the heliport, check-in, and flight briefing, together with similar time requirements when
returning home, must also be taken into account. Also, poor weather may delay flights,
thus disrupting crew changes. As confirmed by the recent WTR appeal tribunal
(Employment Appeal Tribunal, 2009), travel time between the heliport and the
installation (even if paid) is not regarded as working time; in practice, however, this
travel time adds extra hours to the first and last days offshore during which workers are
subject to the constraints associated with helicopter flights over the North Sea.
Moreover, many offshore workers live considerable distances from the heliport, and drive
home immediately on arrival (even if offered hotel accommodation paid by the
employer); for these workers, traveling home exposes them to road-accident risks,
especially if driving when circadian adaptation is disrupted following night-shift work.
Kirkcaldy, Trimpop and Cooper (1997) found that onshore work hours in excess of 48 hrs
per week were associated with increased risk of road accidents; in comparison, offshore
personnel work a minimum of 84 hrs per week. Thus, long hours and fatigue may impair
not only performance during offshore tours but may also carry over into travel during, and
adjustment to, shore breaks (Parkes, Carnell & Farmer, 2005).
A further risk factor for road accidents is the 06.00 hrs heliport check-in time for flights to
some installations, which may necessitate driving in the early hours of the morning, a
known time of increased accident risk (Philip & Akerstedt, 2006).

2.4

ADJUSTMENT TO THE OFFSHORE ENVIRONMENT

On arrival offshore, workers need time to recover from travel fatigue, to adjust to the
normal work routine, and to become familiar with any operational changes that have
occurred while they were on leave. This adjustment typically takes 2-3 days following a
period of shore leave; during this time, work performance may be adversely affected
(Smith, Lane & Bloor, 2006). Particularly critical during crew-change days is the
handover from the outgoing crew to the incoming one. Fatigue or lack of attention during
the handover process creates opportunities for information to be omitted or incorrectly
transmitted, and thus increases accident risk (Lardner, 1996).
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2.5

DEMOGRAPHIC PROFILES OF THE NORTH SEA WORKFORCE

2.5.1

Age

A recent demographic analysis of the UK North Sea workforce, based on data from the
Vantage personnel tracking system, showed that the average age of the total UKCS
workforce in 2007 was 41.0 yrs, an average age unchanged from 2006 (Oil & Gas UK,
2008a). The report notes that this result represents an encouraging trend as the industry
age profile had tended to increase consistently over previous decades. However, the
report also indicates that among offshore workers who spent more than 100 nights
offshore in 2007, the average age (43.7 years) continued to increase in almost all
occupational groups, with little new recruitment.
Two occupations, drilling and well services, were identified as having a younger age
profile than the offshore workforce as a whole, reflecting the continuing intake of young
recruits into these occupations. As compared with personnel employed by the operating
companies, contractors tended to have a lower age profile, this difference being due in
part to the older average age of senior management personnel offshore, almost all of
whom are operating company employees.
The average age of oil industry personnel in the Norwegian North Sea sector in 2002 was
45 yrs (Bjerkebaek, 2002), and more than 20% of a large sample of Norwegian offshore
workers surveyed in 2001 were in the 50+ years age range. In the UK offshore sector, a
large-scale survey in the mid-1990’s found 12% of offshore personnel in the 50+ age
range, and 70% in the 30-49 yrs age range (Parkes & Clark, 1997a). The higher
proportion of older personnel in the Norwegian offshore workforce could be due to the
less intensive work/leave schedules operated in the Norwegian sector, as compared with
the UK sector, but wider differences in labor market conditions may also play a part.
Research findings indicate that older age is associated with increased difficulty in
adapting to day/night shift work, reduced performance on cognitive tasks (particularly
those involving attention and/or memory), impaired sleep quality, reduced capacity for
physical work, higher rates of occupational injury/fatality, poorer health, and more
frequent sickness absence (Bonnefond et al, 2003; Hansson et al, 1997; Härmä &
Ilmarinen, 1999; Härmä et al, 1994; Tepas, Duchon & Gersten, 1993). Moreover,
duration of exposure to shift work has been found to contribute (over and above the
effects of age) to impaired performance and sleep (Parkes, 1994; Rouch et al, 2005).
These issues are important in a mature industry, but few studies have investigated the role
of ageing in relation to offshore working time, in spite of the demanding shift-rotation
patterns, extended 12-hr shift durations, and frequent overtime hours to which North Sea
personnel are exposed. However, some evidence suggests that the offshore environment
may partially mitigate the adverse effects of age on adaptation to night-shift work. Thus,
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offshore, older workers showed relatively little impairment of sleep during night-shift
work as compared with day-shift work, and as compared with the corresponding measures
for younger personnel; in contrast, among onshore oil industry personnel, night-shift sleep
duration among older workers showed significant impairment relative to their day-shift
sleep duration, and relative to the night-shift sleep of younger personnel (Parkes, 2002a).

2.5.2

Gender

The demographic report produced by Oil & Gas UK (Oil & Gas UK, 2008a) shows that
the proportion of females in the UK offshore workforce continues to increase although it
remains very small (only 2.5% of those spending 100+ nights offshore in 2007 were
female). In contrast, the proportion of women on Norwegian installations has traditionally
been considerably higher; Parkes (1998) cites a value of 16% for the percentage of
women in the Norwegian offshore workforce.
Overall, the Oil & Gas UK document indicates that there was a 7% increase in the
number of females travelling to the UK North Sea sector in 2007 relative to the previous
year. Although the majority of females working offshore are employed in the catering
sector, there was a larger increase (8.4%) in the number employed in technical and other
non-catering roles. Moreover, the average age of females employed offshore was younger
(34.7 years) than that of males in the offshore workforce; one likely explanation is that
females tend to leave offshore work at a younger age than males, possibly reflecting the
difficulties of combining offshore work schedules with the care of young children.

2.6

MEDICAL REQUIREMENTS FOR OFFSHORE WORK

Published guidelines set out the medical standards (in terms of both physical and mental
health) required of UK offshore workers (Oil & Gas UK, 2008b). These standards are
higher than those for equivalent workers onshore and, in order to retain the necessary
medical certificate, offshore workers have to undergo medical checks every two years.
Moreover, even if they meet the formal medical requirements for offshore employment,
personnel with health problems (particularly those in older age groups) are more likely to
move to onshore work.
Thus, ‘survivors’ in offshore employment represent a particularly healthy ‘healthy
worker’ group who would be expected to report fewer medical and psychological
complaints than similar workers onshore. It is therefore difficult to draw firm conclusions
(e.g. about the effects of long work hours and demanding shift patterns offshore) from
direct comparisons of health outcomes in onshore and offshore occupational groups (e.g.
Gann, Corpe & Wilson, 1990; Parkes, 1992).
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3. LONG WORK HOURS: ONSHORE STUDIES
Long work hours are an integral feature of offshore employment, irrespective of any
particular work schedule. Thus, fatigue is a potentially serious problem for all offshore
personnel, particularly those exposed to the circadian demands of night work. The
operational problems associated with long work hours, including performance impairment
and increased risk of errors, have been widely recognized by researchers, occupational
health and safety specialists, and the oil/gas industry as a whole. Indeed, ‘Fatigue from
shift work and overtime’ is high on the list of human factors ‘Top Ten Issues’ identified
by the UK Energy Institute (Energy Institute, 2006), and guidance for the management of
fatigue in the oil and gas industry (with particular reference to shift work) has been
published (IPIECA/OGA, 2007).
More generally, the effects of long work hours have been extensively studied in onshore
work settings and several review articles have been published (Caruso et al, 2004; Härmä,
1995; Johnson & Lipscomb, 2006; Kodz et al, 2003; Spurgeon, Harrington & Cooper,
1997; Tucker, Barton & Folkard, 1996; van der Hulst, 2003). In addition, Härmä et al
(2008) have recently reviewed a wide range of studies concerned with extended work
hours onshore, and their effects on performance, health, and safety outcomes, with
particular reference to the implications of the findings for extended work schedules
worked in the North Sea environment.
Research into long work hours has led to the formulation of theoretical models
representing the mechanisms by which extended work hours impact on fatigue, human
error, and health (e.g. Ahasan et al, 2001; de Vries-Griever & Meijman, 1987; Knutsson,
2003). Models designed to predict operational and individual risks associated with
particular shift patterns used in onshore work settings have also been developed (Folkard,
Lombardi & Tucker, 2005; Sallinen et al, 2005; Schomann, Giebel & Nachreiner, 2006;
Spencer, Robertson & Folkard, 2006).
The review of onshore research into the effects of long work hours presented in this
chapter focuses on empirical findings most directly applicable to offshore work schedules
(i.e. 7 x 12-hr shifts a week, for periods of two or more weeks). Where available,
particular attention is given to recent publications not covered by earlier reviews. Two
types of studies are of particular interest. First, researchers have compared the effects on
health and safety measures of 12-hr shifts, relative to the more usual 8-hr shifts; second,
the effects of long work hours and overtime continuing over an extended period of days
or weeks have been examined.
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3.1

12-HR SHIFT DURATION

3.1.1

12-hr shifts compared with 8-hr shifts

Much of the available information about the health and safety implications of extended
shifts comes from onshore studies in which 12-hr and 8-hr shift durations have been
compared in terms of subjective measures of fatigue, sleep, mood, and alertness (for a
review, see Smith et al, 1998). Other researchers have widened the range of assessment
measures used to include activity logging (Lowden et al, 1998), cognitive performance
assessments (Lowden et al, 1998; Rosa, 1991; Rosa & Bonnet, 1993), measures of
work/non-work conflict (Duchon et al, 1997), muscular fatigue (Rosa, Bonnet & Cole,
1998), and physiological responses (Dahlgren, Kecklund & Akerstedt, 2006; Duchon et
al, 1997). Less frequently, organizational measures such as accident records, productivity,
work quality, sickness absence and turnover have also been included in studies of shift
duration (e.g. Lees & Laundry, 1989; Williamson, Gower & Clarke, 1994).
In general, published findings do not consistently indicate that the longer shifts have
detrimental effects on health and safety measures as compared with normal 8-hr shifts.
Although some adverse findings are reported, particularly if 12-hr shifts are coupled with
work weeks of ≥40 hrs (e.g. Hanecke et al, 1998; Lipscomb et al, 2002; Trinkoff et al,
2006), other studies show favorable effects of longer shift durations (e.g. Williamson et
al, 1994). The time of the morning shift changeover (usually 06.00 hrs or 07.00 hrs) may
also be a relevant factor, the earlier start time being generally less favorable (Sallinen et
al, 2005; Tucker et al, 1998).
Some research suggests that workers may adapt to longer shifts by pacing their work at a
slower rate (Duchon et al, 1997). Longer shifts (which allow extended leisure periods)
also tend to be associated with higher satisfaction ratings (e.g. Lowden et al, 1998; Rosa,
1991). However, working longer shifts for fewer days does not necessarily reduce the
disruption experienced by the families and partners of shift workers (Loudoun, 2007;
Ryan et al, 2009).
Two extensive reviews of this body of research (Driscoll, Grunstein & Rogers, 2007;
Smith et al, 1998) both concluded that the available evidence does not point to adverse
effects of extended (i.e. 12-hr) shifts relative to normal 8-hr day shifts. Thus, Smith et al
stated “The general conclusions from this review must be that, on the basis of the
evidence, especially that stemming from systematic applied research, it is not tenable to
presume 12 hour shifts to have a systematic detrimental impact.” (p. 227).
Similarly, Driscoll et al. pointed out that “Arguments that seem sound can be developed to
support either normal or extended shifts, with normal shifts likely to be associated with
less fatigue, and longer shifts allowing more extended periods of recovery and recreation
away from work” (p. 183). In a further review, focused on the effects of implementing
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‘compressed work week’ schedules (which usually involve 12 hr shifts), Bambra et al.
noted that such schedules posed few risks to health and organizational outcomes, although
they emphasized the need for better designed studies and use of objective measures of
health (Bambra et al, 2008).

3.1.2

12-hr shifts over extended work weeks

Comparisons of 8 hr and 12 hr shifts in onshore settings usually focus on short sequences
of shift work interspersed with rest days, but several researchers have reported studies of
longer sequences of extended shifts For instance, Dahlgren et al (2006) examined the
effects of a week of overtime work (5 days of 12-hr shifts, as compared with 5 days of 8
hr shifts) in an experimental study using a within-person design. The results showed that,
relative to the normal week of 8 hrs per day, the longer work week did not give rise to any
overall effects on indicators of physiological stress. However, sleep was negatively
affected, with shorter sleep periods during the overtime week and greater problems with
fatigue and sleepiness.
Some field research into the effects of extended work weeks of 7 x 12 hr shifts has also
been carried out onshore. In one such study, which combined psychosocial and
physiological measures, the effects of a traditional 40-hr work week in the construction
industry were compared with the effects of a work week of 84 hrs (i.e. 7 x 12 hrs shifts)
alternating with 7 days break (Persson et al, 2003; Persson et al, 2006). There was no
evidence of reduced test performance or elevated fatigue or sleepiness for the 84-hr group
as compared with the 40-hr group.
In a further study, which provides a closer analogy to offshore work schedules,
construction workers living in camps, and working an extended sequence of shifts (6 x
11-hr days, one day off, 5 x 11-hr days, nine days off) were compared with those living at
home and working 5 x 8-hr days per week. Repeated measures analyses of daytime
sleepiness, exertion, and mood showed significant time-of-day effects in both groups, but
no effects across successive work days (Persson et al, 2006); similarly, physiological
measures showed no evidence of insufficient recovery following the extended work
sequence (Garde et al, 2007). As also found in other studies (Fischer et al, 2000; Rosa,
1991), day-to-day recovery appeared to occur during daily off-shift periods, rather than a
cumulative build-up of fatigue effects over the sequence of extended shifts.
A study of ‘severe sleepiness’, carried out in an automobile factory in Korea at which
many employees routinely worked >11 hrs per day, 5-7 days per week, has recently been
reported (Son et al, 2008). After adjustment for a wide range of demographic and healthrelated variables, working 11-12 hrs a day and, in particular, working >12 hrs a day was
associated with significantly increased risk of severe sleepiness at work; among day
workers, the relative risks for 11-12 hrs and for >12 hrs a day (relative to <11 hrs a day)
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were 1.5 and 2.0 respectively. Working ≥3 ‘extra days’ (i.e. over and above a 5-day
week) during a two-week period was associated with a relative risk of 1.8 (relative to ≤1
day). Night-shift work further increased the relative risk with an odds ratio of 4 relative to
day work. The authors note that the intensive work periods to which the Korean
employees were exposed were not interspersed with extended rest days, as would apply to
‘compressed work week’ schedules used in Europe and USA.
More recently, Muller et al. carried out a prospective epidemiological study of
occupational fatigue among production staff at an Australian fly-in, fly-out mine site
(Muller, Carter & Williamson, 2008). Performance and perceived fatigue were measured
at the start/finish of each 12-h shift throughout the 28-day roster (10 days day shift work
on-site, 5 days rest off-site, 8 days night shift work on-site and 5 days rest off-site). In
addition, participants completed a sleep diary, and provided information about alcohol
consumption and general health.
Significantly increased fatigue was observed at the end of night shifts 1-3 and from day
shift 8 onwards. Total sleep hours (average 6.8 hrs per night) were not significantly
correlated with fatigue measurements. A disturbed diurnal rhythm at the beginning of
night shift, and a roster of more than eight consecutive days, were identified as the
primary contributing factors to occupational fatigue in this setting. The observed
magnitude of performance effects was greater than that associated with blood alcohol
concentrations of 0.05%, suggesting adverse implications for safety. As a result of this
study, the researchers are now evaluating the effectiveness of two intervention strategies
(use of bright light during specific time slots, and short naps) as possible ways of
mitigating the fatigue problems identified.

3.2

OVERTIME HOURS

Studies of overtime work in onshore settings provide a further source of information
about the effects of long work hours on cognitive performance, alertness, sleep, and
health-related measures.
3.2.1

Cognitive performance

Proctor et al (1996) studied the effects of overtime work on cognitive function and mood
among 248 automotive workers. Overtime work (defined as number of hours worked in
excess of 8 hrs a day or in excess of 5 days a week) was calculated from company records
for the week before the test day. After control for demographic variables, and potential
confounding factors, higher levels of overtime were found to be significantly associated
with impaired performance on several tests of cognitive performance. Both overtime
hours and the number of consecutive days worked prior to a test day affected measures of
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self-reported mood (depression, fatigue, and confusion); higher overtime hours and more
prior days worked were associated with less favorable outcomes.
The effects of work hours on cognitive performance have also been examined in largesample data (N=2337) (Ansiau et al, 2008). These authors analyzed hours of work on the
day prior to testing in relation to measures of cognitive performance (immediate memory,
delayed memory, speed of processing, and selective attention) and sleep (including
duration and awakenings). Individuals who worked before 06.00 hrs or after 22.00 hrs on
the day prior to testing were found to have poorer scores on measures of cognitive
performance, and shorter subsequent sleep duration. In addition, working for more than 8
hrs on the day prior to testing was associated with shorter sleep hours. However, sleep did
not mediate the relationship between work hours and cognitive performance, and the
relationships were similar for all age groups.
In a recent prospective study, part of the ‘Whitehall II’ research, Virtanen (2009) found
that, compared to working ≤40 hrs per week, working >55 hrs per week was associated
with lower scores on a standard vocabulary test both at baseline and 5-yr follow-up; long
work hours also predicted decline in performance on a reasoning test. These findings
remained significant after control for a wide range of demographic, health-related, and
psychosocial factors. However, other evidence suggests that among motivated workers
with favorable psychosocial job characteristics, a moderate degree of overtime does not
necessarily lead to increased fatigue (Beckers et al, 2004).
It is possible that attention to environmental conditions in the workplace may serve to
reduce the adverse effects of extended work hours; for instance, there is evidence that the
use of blue-enriched white light in the workplace serves to enhance alertness and
performance (Viola et al, 2008). This strategy might be particularly effective if applied in
work areas which lack natural lighting.

3.2.2

Health-related measures

A variety of health-related outcomes have been examined in relation to long work hours.
For example, in a representative sample of workers in the USA, Grosch et al (2006) found
that hours of work were related to measures of impaired physical and mental health, and
to work-related injuries, particularly among those working 70+ hrs per week. Raediker et
al (2006) reported similar findings in relation to musculo-skeletal complaints and psychovegetative complaints (including stress, sleep problems and fatigue); these authors also
noted the importance of individual and situational factors as moderators of relations
between work hours and health impairment.
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Moderator effects were also found by Tucker and Rutherford (2005); they reported a
complex pattern of results whereby long work hours impacted on physical symptoms only
under conditions of low autonomy and low social support. However, a recent metaanalysis established a clear link between long work hours and impaired health outcomes
(Ng & Feldman, 2008); in this case, moderating effects of gender were found, together
with curvilinear relationships between hours worked and measures of well-being.
In considering the implications of these onshore findings for the offshore work situation,
it is important to note that, in onshore studies of long work hours, the work patterns
investigated do not normally include extended breaks such as the shore leave weeks
which form an integral part of offshore working time arrangements. These extended
breaks for offshore workers may serve to mitigate, or partially mitigate, the long-term
adverse health consequences of extended work hours (e.g. cardiovascular disease,
diabetes) which have been reported for onshore workers (for reviews see, Caruso et al,
2004; Sparks et al, 1997; van der Hulst, 2003). Thus, findings from studies of the shortterm effects of extended work hours onshore (such as fatigue, short-term cognitive
impairment, low alertness, and accident risk) may be more relevant to offshore personnel
than studies of long-term health outcomes.
3.2.3

Accidents and injuries

The link between long work hours and adverse outcomes in onshore work settings also
extends to accident risk (Kecklund, 2005). For instance, associations have been observed
between the number of hours worked and the number of automobile accidents reported by
health care workers (Barger et al, 2005; Kirkcaldy et al, 1997). More recently, Vegso et al
(2007) compared hours worked prior to injury shifts with hours worked prior to matched
non-injury shifts for the same individuals; they found a significant relationship between
injury risk (derived from formal accident reports) and recorded working hours during the
previous week; thus, working more than 64 hrs in the week prior to the shift was
associated with an 88% excess injury risk as compared with working 40 hrs or less.
Using large-scale survey data, Dembe et al (2005) analyzed information about jobs in
which workers were exposed to long work hours in relation to work-related injuries and
occupational diseases. They found that overtime schedules had the greatest relative risk of
occupational injury or illness, followed by schedules with extended hours per day (≥12
hrs), followed by schedules with extended hours per week (≥60 hrs). The risk of injury
was found to increase with the increasing length of the work schedule, even after
controlling for the total amount of time spent ‘at risk’ for injury. Moreover, the increased
injury risks were not found to be due to more demanding work schedules being
concentrated in riskier occupations. The authors concluded that long working hours
indirectly precipitate workplace accidents by inducing fatigue or stress in affected
workers.
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Findings reported by Tuchsen and Hannerz (2004) are also relevant to offshore work
patterns. In this study, accident risks were compared for construction site workers who
either lived in building-site camps or commuted daily from home to the site. The work
schedule for all workers was 7 x 12 hr shifts, alternating with 7 days leave. The relative
risk of accidents was .84 (95% confidence interval, 0.69 – 1.00) for camp versus noncamp residents, suggesting that accident risk in jobs involving extended work hours might
be reduced if daily commuting was replaced by living on-site (a situation comparable to
offshore living arrangements).

3.3 REST AND RECOVERY FROM FATIGUE
Work confronts individuals with a range of demands necessitating effort and attention;
physical and/or mental energy is expended in dealing with these demands. This energy
expenditure leads individuals to experience fatigue at the end of a work period. Workrelated fatigue is considered to play an intermediate role in the causal chain linking
repeated adverse work demands to the development of work-related stress reactions, and
eventual health problems (Sluiter et al, 2003). Recovery from fatigue requires that mental
and physical resources are replenished by rest.
A period of recovery enables people to feel capable and ready for the next phase of work,
and prevents the accumulation of fatigue and the serious health consequences that may
result. The recovery process is influenced by the characteristics of the work tasks carried
out (Meijman et al, 1992; Sonnentag & Zijlstra, 2006; Totterdell et al, 1995). Intense
work (e.g. complex tasks, time pressures, high responsibility) creates difficulty in
>switching off= and unwinding, while shift work, situational constraints, low autonomy,
and closely-regulated work tend to reduce individuals= control over their work pace, and
increase the effort required. Under such conditions, there is a greater need for rest and
recovery (e.g. (De Raeve, Jansen & Kant, 2007; Jansen et al, 2003).
The concept of rest involves a break from work, but it does not necessarily imply doing
nothing; a change of activity, and associated change in demands, may have an equally, or
greater, beneficial effect. Thus, optimal recovery from work is dependent not only on the
opportunity and time available, but also on the type and quality of activities pursued
(Zijlstra & Sonnentag, 2006). In particular, time spent on social and physical leisure
activities, and >positive experience quality= (i.e. enjoyment of the activity) appears to
facilitate recovery and well-being, but >low effort= activities (e.g. watching TV) do not
show similar effects (Sonnentag & Zijlstra, 2006). Other research also suggests that
physical activities facilitate recovery; findings relating to low-effort passive activities, and
to social activities, are less clear, but work-related activity during leisure hours has a
consistently negative effect on recovery from fatigue (Rook & Zijlstra, 2006; Sonnentag,
2001).
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Although the studies of rest and recovery cited above were carried out in onshore
environments, they demonstrate that the quality of rest and recovery from long work
hours and demanding responsibilities should not be disregarded when considering
offshore work patterns in relation to fatigue, and its impact on operational and individual
risk. Over and above the effects of long work hours, per se, it is also important to
consider ways in which individual (e.g. age, occupation) and environmental (e.g. physical
and psychosocial stressors) factors may combine with long work hours to hinder or
facilitate the process of recovery.
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4. OFFSHORE WORK/LEAVE PATTERNS
Whilst two-week offshore tours are the normal pattern for most North Sea workers, on
some UK installations (particularly drilling rigs) work patterns based on three-week tours
are also in operation. Relatively few published studies assess the effects of offshore tour
duration on health and safety outcomes; the extent to which shore breaks of different
lengths affect health and safety offshore has been even less frequently investigated.
Findings from currently available material are reviewed below.

4.1

COMPARISON OF 2-WEEK AND 3-WEEK OFFSHORE TOURS

Although few studies have compared 2-week and 3-week offshore tours in terms of health
and safety outcomes, some relevant evidence is available. In particular, as reviewed in the
following sections, material relating to subjective well-being, sleep, and satisfaction,
accident patterns, and spouse/family concerns, has been published.

4.1.1

Patterns of subjective alertness, sleep, and perceived workload

Only one attempt to assess whether 3-week tours on installations in the UK North Sea
sector increase the risk of fatigue and human error as compared with 2-week tours has
been reported (Parkes & Clark, 1997b). In this small-scale study, data on sleep, subjective
alertness, and workload were collected from day-shift personnel (N=55) on three
occasions (start, middle, and end-of-shift) during each of four successive shifts. The
effects of tour duration (2 weeks versus 3 weeks), and week-into-tour (first, second, or
third) were evaluated across groups. There was no clear evidence of adverse effects of a
third week offshore, although there was a weak trend of reduced alertness across
successive weeks of the 3-3 schedule.
One factor that may underlie these results is that, on arrival offshore, personnel are
usually aware of the planned duration of their work period on the installation; thus, they
are able to adapt the pace of their effort and work activities in light of the expected length
of tour (Duchon et al, 1997). However, on occasions, an offshore tour has to be extended
beyond the planned duration (for example, because of bad weather, or if a back-to-back
worker fails to arrive). Unexpected extension of an offshore tour when the worker
concerned is due to go on leave is likely to give rise to more marked problems of
adaptation than routine tour durations.
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4.1.2

Satisfaction with 2-2 and 3-3 work/leave schedules

In the analysis of survey data (N~1100), satisfaction with three-week tours was
significantly lower than for two-week tours (Parkes & Clark, 1997b). Personnel on fixed
platforms working 3-3 schedules showed particularly low satisfaction; only 16% of this
group reported that 3-3 was their preferred work pattern as compared with 84% who
reported a preference for 2-2 schedules. In contrast, among drilling rig personnel, nearly
half those working 3-3 schedules reported that they preferred the 3-3 work pattern.

4.1.3

Accidents and injuries

Analysis of accident and injury rates could potentially throw light on possible risks
associated with offshore tour durations of more than two weeks. However, most available
studies are of limited value in this context, usually because the analyses reported do not
extend beyond durations of two weeks (e.g. Forbes, 1997; Lauridsen & Tonnesen, 1990;
Mikkelsen et al, 2004). Moreover, if no information is available about the number of
personnel exposed to any particular work conditions, it is not possible to calculate
meaningful accident/injury rates for comparison purposes. Thus, large-scale industry data
relating to offshore injuries (usually collected to meet government/industry reporting
requirements) does not allow direct analyses of the effects of different working time
arrangements.
In the absence of such information, an alternative strategy for analyzing injury data is to
examine the ratio of severe injuries to relatively minor ones; in this type of analysis, the
question addressed is ‘If an injury occurs, what factors affect the severity of the injury?’
Analyses in which severe injuries have been examined relative to 3+ day injuries have
been carried out using accident data bases from the UK Health and Safety Executive, and
from multinational oil companies (Parkes & Swash, 2000). These analyses allowed the
‘severity ratio’ (i.e. the ratio of severe injuries to 3+ day injuries) to be examined in
relation to weeks-into-tour, thus enabling data for the third week offshore to be compared
with the first and second weeks.
The results demonstrated that the severity ratio increased steeply for the third week
offshore relative to the first two weeks, implying that an injury occurring in the third
week was significantly more likely to be a severe one. However, the actual number of
injuries in the third week was small as compared with the first two weeks (reflecting the
fact that relatively few personnel worked three-week tours). Whilst the results could
imply that fatigue resulting from long tours is an underlying factor affecting injury
severity, the nature of the data analysis did not allow a clear causal interpretation. In
particular, an alternative explanation of the findings is that tours of three weeks duration
were more likely to be operated on older installations with less rigorous safety
procedures.
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4.1.4

Spouse and family concerns

Parkes and Clark (1997b) interviewed a small sample of spouses of offshore personnel to
assess their views of work/leave patterns. Among these interviewees, the general
perception of three-week tours (as compared with two-week tours) was uniformly
unfavorable, and often extremely unfavorable. The views of those who had current or
recent experience of their partners working three-week tours were no different from the
views of those without direct experience of 3-3 work patterns. Consistent with these
views, the item ‘Three weeks is too long to be away from home’ was strongly endorsed in
a parallel study of attitudes to 3-3 working among offshore workers themselves.

4.1.5

Overview

It is clear from the information presented in this chapter that the attitudes to, and
perceptions of, 3-week tours among offshore personnel (particularly those working on
production installations) are generally negative or very negative, although hard evidence
of adverse effects on objective measures of operational or individual risks is scarce. If this
work pattern continues to be used in the North Sea and elsewhere, there is a need for a
more extensive evaluation of the possible effects of fatigue and performance impairment
during the later stages of the 3-week work period. Moreover, the low satisfaction ratings
recorded by most personnel working 3-3 schedules (particularly those with children living
at home), and the negative views of their spouses about this work pattern, suggest that
tour durations of more than two weeks may increase the difficulty of recruiting and
retaining suitable personnel to work on installations operating schedules based on threeweek offshore tours.

4.2

DURATION OF SHORE LEAVE PERIODS

The EU Working Time Regulations specify minimum compensatory leave periods
required following extended work hours; the regular work/leave schedules operating in
the North Sea exceed these minimum leave requirements. However, the optimum duration
of leave required to ensure individual recovery from the offshore work period, whilst not
increasing operational risks associated with extended absences from the workplace, has
not been clearly established.
In the UK North Sea sector, most companies operate work patterns in which shore breaks
of two or three weeks alternate with offshore work periods of two or three weeks. In
contrast, in the Norwegian sector, the current work pattern is two-week offshore tours
alternating with shore breaks of four weeks. The introduction, in 2002, of this regular 2-4
work schedule (replacing the previous 2-3 schedule) led health and safety specialists to
question the safety implications of the relatively long leave periods. It was suggested that,
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after a four-week break from offshore work (during which time many of those concerned
might have been undertaking other work), an error or omission leading to an accident
might be more likely than if the personnel involved had had a shorter break.
This possibility was addressed in a study by (Mikkelsen et al, 2004) in which 481
incidents of physical injury among Norwegian personnel returning offshore after either 3
weeks or 4 weeks shore break, were analyzed. The duration of the prior leave period was
not found to be significantly related to the total number of injuries experienced (or to
either medical or first-aid cases analyzed separately), or to the trends in injury occurrence
across the 14 days offshore work period. Whilst the authors note that quantitative
analyses of this kind require cautious interpretation, qualitative evidence also failed to
demonstrate any effects associated with the longer (as compared with the shorter)
duration of leave; indeed, perhaps not surprisingly, the personnel concerned viewed the
longer leave duration very favorably.
However, extended shore breaks are not favored by offshore personnel under all
circumstances. Thus, Parkes and Clark (1997b) found that personnel exposed to a work
pattern in which every fourth shore break was extended from two weeks to six weeks (i.e.
a work/leave sequence of 2-2, 2-2, 2-2, 2-6) reported lower satisfaction ratings than those
working a regular 2-2 schedule. The extended schedule was introduced to provide
additional leave for operating company personnel without desynchronizing their work
pattern from the normal 2-2 schedule which continued to apply to contractors. However,
it was clear that the personnel concerned would have greatly preferred to have the same
number of offshore days per year scheduled as a regular 2-3 pattern. Concern was also
expressed about loss of skills and operating ‘sharpness’ over the six-week breaks.

4.2.1

Handover procedures in relation to duration of shore break

Extended leave periods highlight the importance of ensuring adequate hand-over from
crews leaving the installation to those arriving on board. Lardner (1996) has emphasized
the need to formalize hand-over procedures and to ensure that the information transmitted
to the in-coming crew is correct and complete. This requirement is particularly critical
after personnel have had an extended break, not only because they have to readjust to
normal work routines, but also because significant operating changes may have occurred
during their absence.
Similar concerns were reported by Mikkelsen et al (2004); these authors quote the view of
one worker that “in isolation, a shorter restitution period is better for work safety. Longer
spells away from work make you a little rusty, I find that taking up work again is not all
that easy” (p. 175). Some companies are now moving towards a form of ‘refresher’
training (e.g. pre-mobilization briefing) immediately before personnel return offshore
after a shore break.
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4.3

MAXIMUM OFFSHORE WORK PERIODS

Industry-wide guidelines for the UK North Sea sector normally limit offshore trips to 21
consecutive days, or 150% of a standard trip, after which a shore break of at least one
third of the offshore work period must be taken. With the documented authorization of the
offshore installation manager (OIM), and subject to fitness to work the extended period,
the offshore work duration can be extended to a maximum of 24 consecutive days which
must be followed by at least 8 days leave. For ad hoc offshore workers, and others who
move from one installation to another, the same limit applies; after a maximum of 24 days
offshore, at least 8 days shore break must be taken. The general rule is that the minimum
entitlement to shore leave after an offshore tour must be at least one third of the offshore
days, but the guidelines emphasize that this entitlement is a minimum, and does not
sanction a regular ‘three on, one off’ cycle.

4.4

OFFSHORE WORK/LEAVE PATTERNS WORLDWIDE

Very little information is available about the effects on operational and individual risks of
the offshore work/leave patterns operated in the petroleum industry worldwide. These
work patterns vary from short rotations (e.g. 1-1, as used in the Bass Straits, Australia) to
much longer rotations on offshore installations operating in areas of the Far East, Brazil,
and other non-European countries.
One exception to the general lack of research in this area is a comparison (carried out in
the mid-1980’s) of 1-1 and 2-2 work schedules operated on oil drilling platforms in the
Caspian Sea (Alekperov, Melkumyan & Zamchalov, 1988). Physiological and medical
data were collected from drill crews working day/night shifts; on the basis of their
analyses, the authors concluded that shorter rotations were less detrimental to
physiological functioning, and recommended the 1-1 work pattern should be adopted on
health grounds. However, this recommendation derives from research on installations
with operating procedures and medical fitness standards very different from those that
currently apply in the North Sea. Moreover, the conclusion reached is open to serious
question due to the weakness of the methodology and data analyses on which it was
based.
Extended tours are most likely to be worked by expatriate personnel on offshore
installations operating in locations such as the Middle East, Indonesia, Nigeria, and
Brazil. Expatriate workers in these areas may work very long offshore rotations with
extended leave periods, to reduce travel time to and from their homes, although workers
recruited locally tend to have shorter and less favorable work/leave schedules
(International Labour Organization, 1993).
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A variety of work/leave schedules operating worldwide on offshore oil installations and at
remote mining sites are detailed by Shrimpton and Storey (2001). Writing from a
sociological viewpoint, and drawing on the work of Forsyth and Gauthier (1991),
Gauthier, Forsyth and Bankston (1996) and Wooddell, Gramling and Forsyth (1994),
Shrimpton and Storey focus primarily on family, demographic, and social concerns rather
than health and safety issues. There appears to be no research into the effects of extended
offshore tours on individual and operational risks (including fatigue, health, performance
and accidents) on installations operating in remote overseas locations.
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5.

OFFSHORE SHIFT WORK AND SHIFT ROTATION

Offshore working time arrangements are characterized not only by the alternating periods
of work and shore leave but also by the pattern of working hours during the offshore
weeks, and the requirement for day/night shift work to cover round-the-clock production
and drilling operations. This chapter focuses on performance, subjective alertness, and
sleep patterns in relation to offshore shift work.
The effects of working 12-hr shifts over two-week offshore tours have been examined in
several studies (Bjorvatn et al, 2006; Parkes et al, 1997; Smith, 2006). These studies used
electronic diary methods to make repeated assessments of cognitive performance (as
assessed by standard laboratory tasks), subjective alertness, and/or sleep duration and
quality. Parkes et al (1997) compared fixed-shift rotation patterns (including 14 day
shifts) with ‘rollover’ patterns using cognitive tasks and subjective rating scales and selfreport sleep assessments. Data were collected at three time points (start-of-shift, mid
point and end-of-shift) in each of 9 test shifts distributed through the 14-day offshore tour.
Smith (2006) followed a similar approach, but with fewer assessments. Bjorvatn et al
(2006) focused on the nights-to-days ‘rollover’ pattern, combining objective and
subjective assessment methods.
In addition, extensive research has been carried out into physiological aspects of
circadian adaptation and sleep among offshore workers (Barnes et al, 1998; Gibbs et al,
2002, 2005). These studies used the circadian rhythm marker 6-sulphatoxy-melatonin to
assess adaptation to ‘fixed-shift’ and ‘rollover’ rotation patterns; the data collected by
Gibbs et al (2005) also included objective measures of sleep (using actimetric recording)
and assessment of exposure to light.

5.1

PERFORMANCE AND ALERTNESS OVER 12-HR DAY SHIFTS

Day shifts worked over 14-day offshore tours, either in the context of permanent day
work, or as the day-shift phase of a fixed-shift rotation pattern, normally cover the time
period 07.00-19.00 hr (although shift changeover times of 06.00 – 18.00 hr are used on
some installations). As detailed below, over a sequence of 14 day shifts (14D), patterns of
subjective alertness, objective performance measures (e.g. reaction time), and sleep are
generally found to be relatively stable with little change from the first week to the second
week (Parkes, 2004).
5.1.1

Cognitive performance

Parkes et al (1997) analyzed reaction times (mean of 50 trials on each occasion) assessed
at the start-of-shift, mid-shift, and end-of-shift, during each of nine test days spread
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through the 14-day offshore tour. Mean RT speed did not change significantly over
successive days-into-tour (although RT variability tended to increase). The overall mean
values for each assessment occasion were in the range 320-340 ms, consistent with
published values for similar age groups in the general population (e.g. (Deary, Der &
Ford, 2001). There was some indication of an increase in mean RT over the last two shifts
of the tour, but it was unclear whether this apparent performance impairment was due to
fatigue, or to pre-occupation with the imminent shore break.
In a separate study, subjective alertness and performance were assessed before and after
each shift during a 14-day tour (Smith, 2006). However, in this study, large amounts of
data were missing, and the analyses reported were restricted to Days 2, 7, and 13. Slower
RT responses were found for Day 13 (due to an abnormally high value for the before-shift
measure on that particular day) as compared with Days 2 and 7. There was no
corresponding increase in errors or in lapses of attention, and no similar pattern for
subjective alertness measures; thus, evidence of performance decrements attributable to
cumulative fatigue was weak.

5.1.2

Subjective alertness

Among personnel working day-shifts during a two-week offshore tour, no significant
difference was found in mean subjective alertness scores between the first offshore week
and the second week (Parkes, 2004; Parkes et al, 1997). However, there was a difference
between the two weeks in the patterns of alertness across time-into-shift. Assessed at the
shift start and midpoint, alertness tended to be higher in the first week than in the second
week, but the reverse was true for alertness assessed at the end of the shift. With only two
exceptions (both at end-of-shift assessments), all the mean values observed were above
the neutral mid-point of the alertness scale. Similar findings were reported from a further
study of patterns of subjective alertness across shifts and across days-into-tour (Parkes &
Clark, 1997b).

5.1.3

Sleep duration

The relative stability of performance and subjective alertness measures across 14D shift
pattern reflects the fact that this shift sequence involves only day work and does not
disrupt the normal circadian rhythm, or sleep patterns. Analysis of large-scale survey data
(N=772) showed mean sleep hours for offshore day-shift workers to be 6.77 hrs per night,
while mean values of 6-7 hrs per night were found in the electronic diary study (Parkes et
al, 1997). In a separate study, actimetric methods of sleep assessment with a small sample
gave a mean sleep duration of 6.27±1.17 hrs per night for day-shift work across a twoweek offshore tour (Gibbs et al, 2005).
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Sleep duration offshore in relation to general population data. The sleep duration values
noted above for offshore day-work personnel compare with an average of approximately
6.5 hours per night for middle-aged and older men in the general population (Reyner,
Horne & Reyner, 1995), and with a value of less than 7.2 hours per night reported by dayshift employees onshore (Ohayon et al, 2002). A minimum sleep requirement of 6 hrs per
night is widely recognized as essential to mental and physical well-being, and effective
task performance, (Anderson & Horne, 2006; Gangwisch et al, 2006; Haack &
Mullington, 2005); for instance, exposure to 14 consecutive days of sleep restriction to 6
hrs or less per night in an onshore setting produced significant performance deficits (Van
Dongen et al, 2003). The overall values for offshore day workers noted above are higher
than the minimal 6 hr per night level; thus, on the basis of overall mean sleep duration
offshore day-workers cannot be regarded as chronically sleep deprived.

5.2

OVERTIME HOURS

Overtime hours in excess of the standard 84-hr week are reported by many day-shift
workers with no ‘back-to-back’ to replace them at the end of a shift (Lauridsen, 2006;
Parkes & Clark, 1997a). It has been suggested that long work hours, and total absorption
in work tasks, may play a role in facilitating the adaptation of offshore workers
(particularly those at more senior levels) to the crowded living conditions on offshore
installations (International Labour Organization, 1993). However, long work hours
among managers offshore may also be an indicator of the heavy workload and
responsibilities to which these personnel are typically exposed. Thus, in a survey of
offshore personnel in the UK North Sea sector, 60% of managers and 29% of supervisors
reported total work hours in excess of 100 hrs per week (Parkes & Clark, 1997a).
The implications of these long work hours for performance and safety outcomes have not
been systematically evaluated offshore, but evidence from onshore studies suggests that
cognitive performance would be significantly impaired (Proctor et al, 1996; Ansiau et al,
2008). Moreover, higher age and heavy workload (characteristic of many offshore
managers) combined with extended work hours, are known to give rise to performance
decrements (Caruso et al, 2004).
For non-management personnel, overtime hours are subject to formal restrictions and
recording processes. A recent guidance note published by the Health and Safety
Executive (2009) sets out examples of good practice in the management of offshore
working time. In particular, it suggests that the normal limit should be 12 hours work in
any one shift or any period of 24 hours; that the normal operation of the installation
should not rely on the working of overtime; that a risk assessment should be carried out
before overtime work is undertaken; that overtime on consecutive shifts should be
avoided as far as possible; and that there should be absolute limit of 14 hours work in any
one shift or any period of 24 hours.
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5.2.1

Impact of day-shift overtime work on sleep

The overall mean hours of sleep noted in Section 5.1.3 conceal variations in sleep hours
across groups and individuals. In particular, a strong negative association was found
between sleep hours and reported work hours (Parkes et al, 1997); longer day-work hours
among offshore personnel were significantly and linearly associated with shorter sleep
durations. For personnel reporting no overtime beyond a standard 84 hr offshore week,
mean sleep duration was 7.00 hrs, but for those (mostly managers and supervisors)
reporting more than 20+ hrs overtime (i.e. more than 104 hrs per week), mean sleep
duration was only 6.03 hrs. Thus, the unduly long hours worked by some senior offshore
personnel are, as would be expected, associated with shorter sleep durations, and may be
very close to minimal sleep levels.

5.3

NIGHT SHIFTS

Studies of adjustment to sequences of 14 night-shifts (14N) are consistent in indicating
that adaptation to night work usually takes place in the first 5-6 days offshore (Barnes et
al, 1998; Bjorvatn, Kecklund & Akerstedt, 1998; Gibbs et al, 2005; Parkes et al, 1997;
Smith, 2006). Thus, full physiological circadian adaptation to night-shift work was found
to occur within the first week of the 14N schedule (Gibbs et al, 2005), confirming earlier
findings (Barnes et al, 1998). Similarly, Parkes et al (1997) reported that mean subjective
alertness increased across the first week of the 14N shift pattern, sleep quality also
improved, and end-of-shift RT decreased, as adaptation progressed across the sequence of
night shifts.
In a more extended study, data collection was continued beyond a two-week night-shift
offshore tour to evaluate re-adaptation back to a normal circadian cycle on arrival home
(Bjorvatn et al, 1998). Sleep ratings were assessed daily over the 14N sequence of night
shifts, and over the first week of shore leave. Personnel were found to adapt to night work
within a few days (as indicated by the rapid reduction of night-work sleepiness, and by
the gradual delay of daytime sleep onset). However, re-adaptation to normal daytime
circadian rhythm on return home was slower and more problematic; the authors suggest
that the lack of conflicting exposure to morning daylight (offshore cabins do not usually
have windows) may have facilitated the rapid adjustment to night work offshore.

5.4

‘ROLLOVER’ SHIFT SCHEDULES

In contrast to the 14D / 14N rotation schedules, which allow personnel to work on the
same shift for the entire two-week duration of an offshore tour, an alternative form of
shift-rotation involves a shift change at the mid-point of the offshore tour. Currently,
among those working rollover patterns, the nights-to-days direction of shift rotation is the
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more frequently used, rotation in the days-to-nights direction being relatively unusual.
Irrespective of direction, a mid-tour shift change imposes severe demands for circadian
adjustment on the personnel concerned, and its effects on performance, alertness and
sleep patterns have been extensively researched.
7 Days / 7 Nights. The ‘rollover’ shift pattern of 7 day shifts followed by 7 night shifts
(7D/7N) operated with shift changeover times of 07.00 – 19.00 hrs, imposes no demand
for circadian adaptation during the first week. However, sleep, performance and alertness
are disrupted during the initial part of the second week by the change from day shifts to
night shifts, although the extent and duration of impairment differs for different
outcomes. Thus, sleep duration and quality showed significant impairment immediately
after the shift change, but only sleep quality continued to be impaired throughout the
second week (Parkes et al, 1997). Subjective alertness also showed a sharp decrease
during the first two night shifts; although start-of-shift alertness recovered in subsequent
shifts, end-of-shift alertness levels remained markedly low.
Consistent with the findings for subjective alertness, RT responses were found to be
approximately 11% slower (as compared with the 14D group) during the three shifts
following the change to night work, and ‘gaps’ in RT responses (i.e. trials for which the
observed reaction time was greater than 1 second) increased significantly over these days.
In a separate survey study, the 7D/7N schedule received the least favorable ratings on a
measure of ‘satisfaction with shift rotation’ (Parkes et al, 1997).
Drill crews have traditionally changed shifts at midnight and midday, although this
pattern is increasingly being replaced by the more usual 07.00 hr - 19.00 hr changeover
times. In one study of mid-tour shift rotation among drill crew, sleep duration and sleep
quality were found to be impaired for several days following the shift change; reduced
sleep hours continued throughout the remainder of the tour (Gibbs et al, 2005). Thus,
these results suggest that adaptation of offshore sleep patterns to a 12-hr shift change is
not markedly facilitated by midday/midnight changeover times, as compared with the
07.00 – 19.00 hr changeover. However, as Gibbs et al point out, the midday/midnight
shift change reduces the extent of circadian adaptation required on returning home
relative to night shifts scheduled from 19.00 to 07.00 hrs.
7 Nights / 7 Days. The ‘rollover’ shift pattern of 7 night shifts followed by 7 day shifts
(7N/7D) is strongly preferred by many offshore workers as it allows them to leave the
installation adjusted to a normal daytime circadian cycle at the end of each tour (Parkes et
al, 1997). This issue is of particular importance when the duration of the shore break is
only two weeks; in this case, if night shifts are worked during the second week offshore,
circadian re-adjustment may take up almost half the shore break. However, in terms of
sleep, performance and alertness, research evidence consistently shows that the 7N/7D
pattern is the least favorable of the rotation schedules used in the North Sea environment.
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The main problem of this schedule is that it imposes two 12-hr circadian changes during
the two-week tour (to night shifts on arrival offshore, reverting to day shifts at the end of
the first week). Research highlights the adverse effects of the 7N/7D schedule; in
particular, studies of circadian adjustment and sleep patterns (Gibbs et al, 2002, , 2005)
indicate that, although adaptation to night work occurs by the end of the first week
offshore, full re-adaptation back to daytime schedules does not occur during the
subsequent day-shift week for the majority of personnel. Thus, optimal performance may
only be achieved for a total of 4-5 days during a 14-day tour; for the other 9-10 days,
there is an increased risk of human error.
Consistent with these findings, in a separate study, impairment in measures of cognitive
performance, subjective alertness and sleep (relative to the 14N condition) was observed
throughout the second week of the 7N/7D schedule, with little evidence of re-adaptation
to day work (Parkes et al, 1997). A more detailed Norwegian study of the 7N/7D schedule
used subjective rating scales and objective measures (reaction time task, and actimetric
assessment of sleep) to assess circadian adaptation in a group of offshore workers who
reported difficulty adjusting to shift work (Bjorvatn et al, 2006). Sleep and performance
showed progressive improvement over the week of night work, but sleep was
significantly impaired at the start of the day-shift week. In general, the findings were
more marked for subjective measures than for the objective measures.

5.5

COMPARISON OF OFFSHORE SHIFT ROTATION PATTERNS

5.5.1

‘Desynchrony load assessment’

‘Desynchrony load’ provides an overall indicator of the disruption that a particular
rotation schedule causes to the circadian system over the tour duration. Thus, it allows
direct comparison of the circadian adjustment demands imposed by different rotation
patterns. Desynchrony load values were found to be 13.95 hrs (14D fixed shift), 27.98
(14N fixed shift), 26.23 hrs (7D/7N rollover schedule), and 61.7 hrs (7N/7D rollover
schedule), although the authors noted that the 7D/7N value might be an under-estimate
(Gibbs et al, 2005).
The relative magnitudes of the desynchrony load values for the different shift rotations
accord closely with those of the ‘sleep deficit’ values reported by Parkes et al (Parkes et
al, 1997). These sleep deficits (derived from a combination of diary and survey
assessments) estimate the sleep hours lost for different shift patterns during a two-week
offshore tour, relative to sleep during shore leave periods. The values were 12.6 hrs
(14D), 16.4 hrs (14N), 17.7 hrs (7D/7N) and 20.3 hrs (7N/7D).
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Both ‘desynchrony load’ and estimated ‘sleep deficits’ highlight the magnitude of the
adaptational demands imposed by the 7N/7D schedule, and hence the potentially greater
operational risk associated with this schedule. This finding contrasts notably with the
strong preference of the majority of offshore shift workers for the 7N/7D schedule.

5.5.2

Advantages and disadvantages of fixed-shift and rollover schedules

Comparison of the relative advantages and disadvantages of fixed-shift and rollover
schedules, in terms of research evidence and practical considerations, points strongly to
the value of operating the fixed-shift 14D/14N patterns rather than either of the 7/7 midtour rollover schedules. Tables detailing the advantages and disadvantages of fixed-shift
and rollover schedules are set out in two HSE reports (Parkes, 2002b; Parkes et al, 1997).
Similarly, on the basis of their findings, Gibbs et al. note that adoption of 14D/14N
schedules with shift changes at midnight and noon (the pattern traditionally worked by
drill crews) would lower desynchrony load and facilitate adaptation during shore breaks
(Gibbs et al, 2005). Going further, these authors suggest that changeover times of 03.00
hrs and 15.00 hrs would impose the lowest desynchrony load, as theoretically very little
circadian adjustment would be required. These authors also note that unscheduled shift
changes and call-outs should be avoided as far as possible, and set out a series of
strategies for reducing circadian adaptation problems.
A particular advantage of fixed-shift schedules is that they require only half as many
circadian changes per year for each individual as compared with rollover schedules. This
issue is important in view of evidence that circadian disruption associated with long-term
shift work increases risks of cardiovascular disease and other chronic health impairment
(Fujino et al, 2006; Knutsson, 2003; van Amelsvoort, Schouten & Kok, 2004).
Some North Sea companies have worked 14/14 fixed-shift schedules for many years.
Others have implemented this pattern more recently; however, among some offshore
operators (particularly, smaller companies), the logistical difficulties involved and the
reluctance of many of the personnel concerned to change to fixed-shift patterns are seen
as major obstacles. Summing up the advantages of fixed-shift rotation patterns, the HSE
guidance on managing shift work and fatigue offshore refers to worker alertness, reaction
time, decision-making, and sleep duration and quality, and to acceptability and effects on
family life. Specifically, the document states that “On all of the performance measures
and long term health the alternating tour of 14 nights and 14 days (14N/14D) scores the
highest by a good margin. There is little room for doubt that this is the work schedule that
will deliver the best worker performance and least probability of human error. This effect
is so marked that some other offshore regimes are considering mandating it.” (Health and
Safety Executive, 2008, p.8).
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5.6

INTERVENTIONS TO FACILITATE CIRCADIAN ADJUSTMENT

Two overviews of strategies designed to enhance alertness, and improve the sleep
duration and quality of shift workers, have been published recently. Caldwell, Caldwell
and Schmidt (2008) set out general recommendations for circadian adjustment among
workers whose operational roles require them to maintain alertness over the course of
day/night shift changes, while Härmä et al (2008) review ways in which sleep can be
enhanced and the adverse effects of sleep loss during circadian adaptation reduced.
Both reviews discuss the timing of sleep period, the use of bright light treatment
(emphasizing the need for appropriate timing of exposure), the effects of melatonin
administration, the role of napping as a means of reducing sleepiness and maintaining
alertness, and the use of pharmacological stimulants to reduce sleepiness, and hypnotics
to facilitate sleep. As described below, two of the most promising treatments, exposure to
bright light and melatonin administration, have been evaluated in systematic studies
carried out in the Norwegian sector of the North Sea.

5.6.1

Exposure to bright light

The timing of exposure to light in relation to the sleep-wake cycle influences circadian
adjustment. Thus, exposure to bright light at appropriate times in relation to an
individual’s circadian cycle can facilitate adaptation by delaying or advancing the
melatonin rhythm. A field trial of the effect of exposure to bright light for 30 minutes
during the first four nights of a two-week night-shift tour, and the first four days of readaptation on return home, was carried out with Norwegian offshore workers (Bjorvatn,
Kecklund & Akerstedt, 1999).
The timing of the bright light was scheduled individually to delay the circadian cycle; it
had a modestly favorable effect on sleep during night-shift work, but the positive effect
was particularly pronounced during re-adaptation back to a day-time pattern on return
home. The authors suggest that offshore conditions facilitate adjustment to night-shift
work within a few days, even without bright light; thus, its effect was relatively small
offshore, but more marked during re-adaptation at home.

5.6.2

Exposure to bright light compared with melatonin treatment

In a further study of offshore adaptation to day/night shift work, Bjorvatn et al (2007)
carried out a randomized crossover trial (N=17) of the 7N/7D shift rotation pattern in
which personnel received a placebo, melatonin (3 mg, 1 hour before bedtime), or bright
light (30-minute exposure) during the first 4 days on the night shift and during the first 4
days on the day shift. Subjective and objective measures of sleepiness, performance, and
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sleep hours were used to assess the effects of the treatments and control condition on
circadian adaptation to the mid-tour nights-to-days shift change.
The results showed that the melatonin and bright light treatments were both modestly
effective in alleviating sleepiness and sleep disturbance. However, the effects were less
marked than would have been expected from laboratory studies of simulated night work,
and the authors concluded that more research is needed to establish the optimum timing
of bright light and melatonin in different phases of an offshore tour.

5.7

IMPLICATIONS OF RESEARCH FINDINGS FOR ‘REAL-WORLD’ RISK

Much of the research evidence outlined in this review, particularly that which
demonstrates the adverse effects of offshore night work, depends on the use of standard
cognitive tasks to demonstrate performance impairment. However, the extent to which a
decrement in performance, as assessed by standard tasks (for instance, reaction time or
short-term memory), increases the ‘real-world’ risk of adverse operational outcomes
resulting from human error cannot readily be determined; in other words, “There is no
heuristic available to translate, for example, a 10% change in reaction time into some
safety or health consequence” (Rosa, Colligan & Lewis, 1989).
As a possible approach to linking performance on standard laboratory tasks to ‘real
world’ outcomes, researchers have drawn attention to the fact that relatively moderate
levels of sleep loss and fatigue impair performance on laboratory tasks to an extent
equivalent to, or greater than, the impairment found for blood alcohol levels at or around
the legal limit for driving in most Western countries (Dawson & Reid, 1997; Kennedy et
al, 1993). In particular, Dawson et al. found that, after 17 hrs of sustained wakefulness,
performance of psychomotor cognitive tasks declined to a level equivalent to the
impairment observed at a blood alcohol level of .05%.
This finding has relevance to offshore workers, some of whom travel long distances to the
heliport and may have been awake for up to 12 hrs before arriving offshore, already tired,
to start a 12-hr night shift.2 Dawson et al also found that, at a mean blood alcohol
concentration of .10%, performance on a tracking task decreased by 11.6%; the
magnitude of this decrement is similar to that found for the increase in RT among
offshore workers immediately following a mid-tour shift change (Parkes et al, 1997).
Thus, although laboratory tasks do not represent the full complexity of real-world
information-processing and decision-making, the decrements observed in experimental
research reflect performance impairment levels that should not be disregarded.
2

More than 50% of Norwegian offshore workers arriving offshore to work night shifts
reported being awake for 10 hrs or more before starting their first night shift, and 33%
for 12 hrs or more.

37

This page left intentionally blank

38

6. OFFSHORE WORK HOURS: ACCIDENT AND ILLNESS RISK
The safety and health of personnel employed on offshore installations, and the effective
management of potential risks, are important issues for oil and gas companies operating
in the North Sea. The demands of extended working hours and shift work (among other
factors) may impact on rates of injury and illness experienced by offshore workers. A
range of individual health and safety outcomes have been examined in relation to offshore
work patterns; in particular, analyses of accident/injury data, and surveys of physical
health complaints, psychosomatic problems and psychological distress among offshore
workers, have been reported.

6.1

ACCIDENTS AND INJURIES

Direct comparisons of accident/injury rates in relation to days-into-tour or time of day
requires information about exposure rates (quantified in terms of the number of manhours worked in any particular time period), but relatively few studies of offshore injuries
have included exposure information. Alternatively, it is sometimes possible to make a
reasonable assumption that the exposure rate is constant across different time periods (e.g.
across hours-into-shift). If the number of personnel at risk is not taken into account, the
observed frequency of incidents will primarily reflect the number of personnel exposed at
any particular time; for instance, a smaller number of incidents may occur during night
shifts as compared with day shifts, but this does not necessarily imply a lower rate of
incidents per man-hour worked.
In a Norwegian study of offshore drill crew, injury rates were compared for two ‘rollover’
rotation patterns (7D/7N and 7N/7D) (Lauridsen & Tonnesen, 1990). The results showed
that injury rates were elevated on Day 1 of the tour if nights were worked during the first
week, but on Days 6 and 8 if nights were worked during the second week. Thus, circadian
disruption during the initial shifts of night work was associated with higher injury rates
irrespective of whether the night shift week was the first or second week of the tour.
There was no trend of increasing injury rates towards the end of 12-hr shifts. Discussing
these findings in a wider context, the authors concluded that, although day-to-day changes
in injury rates were affected by shift patterns, differences in safety policy and activity
levels between different companies played a more important role.
Forbes (1997) also analyzed injury rates among drill crew, controlling for exposure rates;
this study focused on injuries in relation to days-into-tour, time-into-shift, and shift
rotation pattern, taking exposure rates into account. Two groups were identified: Group A
worked ‘rollover’ shift patterns with shift changes at 00.00 hrs and 12.00 hrs; Group B
worked fixed-shift patterns changing shifts at 06.00 hrs and 18.00 hrs. The injury rate for
Group A was almost three times higher than that for Group B; examination of injury
patterns over time suggested that the mid-tour shift change partially accounted for this
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finding. Overall, there were more accidents during the first week than the second week;
thus, the observed pattern of injuries could not be attributed to cumulative fatigue
building up over the two-week tour.
A recent study directly compared serious injury rates for day-shift and night-shift work in
the Norwegian North Sea sector over the five year period, 2001-2006 (Lauridsen,
Bjerkebaek & Danielsen, 2007). During this time, 86 serious injuries occurred during
night shifts and 179 during day shifts. Exposure rates over the years concerned were
estimated from survey data; taking exposure into account, the proportion of serious
injuries was 30% higher for night work as compared with day work.
However, there was a marked difference between occupational groups. The maintenance/
construction group had almost twice as many serious injuries during night shifts as
compared with day shifts, while for process work the day and night accident rates were
similar. Differences in reported sleep quality and perceived fatigue were also observed.
The authors recommended that night work should be kept to a minimum and that
attention be given to risk management if activities have to be carried out at night.
In an earlier Norwegian study, carried out primarily to compare three-week and fourweek leave periods, 481 incidents of physical injury (divided into medical-treatment cases
and first-aid cases) were analyzed in relation to days-into-tour (Mikkelsen et al, 2004).
There was no significant effect of the duration of shore leave, but a significant increase in
the number of incidents requiring first-aid treatment was found across the offshore work
period. Although this finding might suggest cumulative fatigue effects building up over
the two-week tour, more serious injuries requiring medical treatment did not show a
similar trend. As the authors point out, it is difficult to explain why cumulative fatigue
should impact on incidents requiring first-aid treatment but not on the more severe
incidents requiring medical treatment.
Large-scale industry data relating to offshore injuries (collected to meet
government/industry reporting requirements) does not usually allow any direct estimate
of exposure rates. In the absence of such information, an alternative strategy for analyzing
injury data is to examine the ratio of severe injuries to more minor ones; in this type of
analysis, the question addressed is ‘If an injury occurs, what factors (e.g. time-into-shift,
or days-into-tour) affect the severity of the injury?’ Analyses of this kind (examining
severe injuries in relation to 3+ day injuries) have been carried out using accident data
bases from the UK Health and Safety Executive, and from multinational oil companies
(Parkes & Swash, 2000). The main findings relevant to offshore shift work can be
summarized as follows:
Hours-into-shift. The proportion of severe injuries relative to 3+ day injuries was
significantly higher for shifts of longer than 12 hrs than for normal 12-hr shifts. This
pattern was particularly marked in the drilling area.
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Day vs. night shifts. The distribution of injury severity differed significantly across day
shifts and night shifts; night shifts showed higher rates of serious injuries relative to 3+
day injuries. This effect was independent of days-into-tour.
Days-into-tour. The proportion of fatalities and severe injuries relative to 3+ day injuries
was closely similar in the first week and the second week of 14-day offshore tours.
Analysis of sickbay consultation records can also provide information about offshore shift
work and injuries. Thus, over a three-year period, higher overall consultation rates were
found for day/night shift workers (all working 7N/7D rotation patterns) than for day
workers (Parkes & Swash, 2005); moreover, the proportion of consultations made by the
day/night shift workers attributable to injury (19.6%) rather than illness was higher than
that for day-workers (11.5%). These findings are consistent with other evidence of higher
injury rates during night-shift work.

6.2

SLEEP AND HEALTH MEASURES

The physical and, in particular, the psychological health of offshore workers has been
widely investigated; research interest in this topic dates from the relatively early years of
North Sea exploration (Cooper & Sutherland, 1987; Hellesøy, 1985; Sutherland &
Cooper, 1991), but more recent studies have also been reported (Chen, Yu & Wong,
2005; Morken et al, 2004; Parkes, 1999; Parkes, 2002c).
These studies highlight the range of work-related stressors to which offshore personnel
are exposed, and identify associations with physical and psychological health complaints.
However, as the findings are based on correlational data, it is not possible to infer that the
work environment is a causal factor in the health outcomes reported. Moreover, it is
important to note that offshore workers are required to meet higher medical standards
than comparable onshore personnel. Thus, a priori, offshore workers would be expected
to have better physical and mental health than their onshore counterparts.
In offshore survey research, the role of long work hours and offshore shift patterns as risk
factors for health impairment has been examined primarily in relation to sleep complaints
and psychosomatic problems (Lauridsen et al, 1991; Parkes, 1994; Parkes, 2002a).
6.2.1

Sleep complaints

The quality and duration of sleep during offshore tours is an important issue, not only
because poor sleep has adverse effects on day-to-day performance and alertness
(Anderson & Horne, 2006; Belenky et al, 2003) but also because onshore research links
chronic sleep deficits to long-term health impairment (Alvarez & Ayas, 2004; Gangwisch
et al, 2006; Haack & Mullington, 2005). In the offshore environment, sleep quality is
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potentially impaired not only by circadian disruption associated with night work, but also
by environmental factors (e.g. noise, shared cabins, poor air quality).
An extensive survey of sleep, health, and shift work was carried out on Norwegian
installations in 1990 (N=1608) (Lauridsen et al, 1991). Sleep problems were found to
vary with shift rotations but, in general, sleep was more favorable in the second, as
compared with the first, week offshore, suggesting progressive adaptation to offshore
conditions. Use of sleep medication was largely restricted to the initial shifts of night
work, particularly following a mid-tour shift change, and was reported by relatively few
individuals.
Noise and cabin-sharing were the most frequently-reported environmental causes of sleep
disturbance. At that time, the majority of Norwegian offshore personnel shared cabins;
since then, however, arrangements that allow sole occupancy of a cabin during sleep
hours have been widely introduced. Currently, less than 10% of Norwegian offshore
workers report that they share cabins ‘mostly’ or ‘very often’, and only 8.4% of personnel
‘rarely’ or ‘hardly ever’ sleep well offshore (Lauridsen, 2006).
Direct comparison of sleep patterns reported by onshore and offshore oil industry
personnel throws further light on factors affecting the sleep of day/night shift workers
(Parkes, 1994; Parkes, 2002a). Both these studies showed that the sleep of offshore nightshift workers was more favorable than that of their onshore counterparts. Further analyses
demonstrated that factors, such as age and smoking, that adversely affect night-shift sleep
among onshore workers, did not act as risk factors for poor sleep offshore (Parkes,
2002a). Sleeping in cabins without windows, thus avoiding light exposure at
inappropriate times (Gibbs et al, 2005), and the ‘round-the-clock’ operating pattern of
offshore installations, may serve to facilitate circadian adjustment of sleep patterns to
night-shift work offshore.
However, among oil industry personnel working offshore in the Campos Basin, Brazil,
20.2% of the day/night shift workers reported their sleep to be ‘bad’ or ‘very bad’, as
compared with only 1.2% of day workers (Menezes et al, 2004). For ‘fragmented sleep’,
the figures were 45.2% and 16.3%, respectively. In addition, the proportion of shift
workers reporting sleep durations of less than 6 hrs (the duration widely regarded as a
minimum sleep requirement) was 44%; the corresponding proportion for day workers was
16%. Similarly, Rodrigues et al (2001) found that poor sleep during periods of night work
was an important contributor to the perceived stress of offshore work.

6.2.2

Psychosomatic problems

The most frequently reported psychosomatic complaints in the 1990 survey of Norwegian
offshore workers (Lauridsen et al, 1991) were headaches, stomach problems, and
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muscular tension, but the incidence of these complaints varied across shift patterns and
occupational groups. Stomach problems were particularly associated with rotating
day/night shift work. A further study of psychosomatic problems offshore evaluated the
independent effects of shift pattern and occupational group (Parkes, 1999). The results
showed a clear pattern: day/night shift work, as compared with day work, was associated
with sleep problems and gastric problems, while the incidence of headaches,
musculoskeletal problems, injuries, and psychological symptoms differed across job
types.

6.2.3

Musculoskeletal problems

Musculoskeletal disorders (MSD) are widely reported by offshore workers; cramped
work areas, heavy physical work, frequent stair-climbing, poor ergonomic design of
workplaces, and psychosocial work stress generally, are all potential causes of MSD. In a
recent survey of Chinese offshore workers, 56% reported experiencing at least one MSD
complaint over the previous year; physical environment stressors and ergonomic
problems were significant predictors of MSD complaints (Chen et al, 2005). Similarly, in
the UK sector, 46% of offshore workers surveyed (N=1462) reported at least one MSD
problem (Parkes & Clark, 1997a).
However, although long work hours play a role in MSD among onshore workers (Johnson
& Lipscomb, 2006; Trinkoff et al, 2006), and similar effects are likely on offshore
installations (especially among those doing physically heavy tasks, or working in
cramped postures), this issue does not appear to have been investigated in the North Sea
workforce.

6.2.4

Psychological distress

The extent to which offshore workers show elevated levels of anxiety and other
symptoms of psychological distress, relative to comparable onshore workers, is unclear; a
review of relevant findings (Parkes, 1998) revealed that high levels of anxiety (especially
among personnel at senior levels) were found in some, but not all, studies. However, the
studies reviewed did not take into account the overtime hours worked; some evidence
suggests that elevated levels of anxiety are associated with hours in excess of the standard
84 hrs per week (Parkes & Clark, 1997a). This result was largely due to the high anxiety
among offshore personnel (primarily managers and supervisors) who reported working
more than 100 hrs per week. However, whether long work hours represent a cause or an
effect of high anxiety (or whether both are influenced by some additional factors) cannot
be determined in cross-sectional survey data.
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6.3

OVERVIEW OF INJURY AND ILLNESS RISKS

It is evident from the material reviewed above that some aspects of work schedules
impact unfavorably on a wide range of health and safety outcomes. In particular, nightshift work (especially the 7N/7D rotation pattern) disrupts normal circadian rhythms, with
consequent adverse effects on sleep duration and quality, on eating patterns, and on
gastric and digestive problems. Poor sleep quality and accumulated sleep deficits in turn
give rise to fatigue, and to impairment of subjective alertness and performance, thereby
increasing the likelihood of error, and consequently the risk of accidents and injuries.
While night shifts cannot be eliminated on installations operating continuous production
and drilling processes, research findings point clearly to the importance of implementing
shift patterns which most effectively facilitate circadian adaptation, reduce sleep
disturbance, lessen performance impairment, and promote individual well-being.
Long day-work hours offshore are also a potential source of concern. A recent review of
research into extended work shifts and overtime in onshore work settings identifies
adverse effects on illness, injury, health behavior, and cognitive function (Caruso et al,
2004). Concerns about long work hours are particularly acute in relation to offshore
managers and supervisors whose work hours are not subject to formal regulation.
However, adverse effects of long hours are not always observed; for example, a work
schedule of 84-hrs per week (alternating with a one-week break) was not found to give
rise to performance impairment, elevated fatigue, or sleepiness among onshore
construction workers (Persson et al, 2003). Similarly, in the offshore environment,
although fatigue effects were apparent over the course of individual 12-hr shifts, there
was little clear or consistent evidence of cumulative fatigue building up over the 14 day
tour among day-shift process operators, although this issue cannot be regarded as fully
resolved (Parkes, 2008).
In view of the demands imposed by offshore work, the extent to which personnel can rest
and recover from fatigue during their off-shift hours is important. Offshore, the tendency
to engage in ‘low effort’ activities during off-shift hours is accentuated by the provision
of television sets in cabins, although most installations also provide a gym, and other
recreational facilities which allow more active leisure pursuits (Mearns, Hope & Reader,
2006). Also, improved telephone communications and increased use of e-mail over the
past decade have allowed offshore workers to maintain regular contact their families
much more readily than previously.
Survey data suggest that the majority of offshore workers are satisfied with the leisure
facilities provided, and consider that sufficient rest can be obtained offshore; thus, 78% of
a large sample of offshore workers agreed with the statement “On this installation, it is
possible to . . relax when off-shift”, and only 11% disagreed (Mearns, 2006). Similarly,
only 15.6% of Norwegian offshore workers disagreed or partly disagreed with the
statement AI feel sufficiently rested when I am at work@ (Lauridsen, 2006).

44

7. OFFSHORE WORKING TIME ISSUES: INDUSTRY VIEWS
7.1

INTRODUCTION

During the present study, interviews focusing on working time issues were carried out
with occupational health and safety specialists, HR managers, and other key personnel
from operating companies, contractors, and other oil/gas industry organizations. The
interviews were intended to provide an opportunity for these key personnel to comment
on current industry practice in relation to offshore working time arrangements (e.g.
day/night shift rotation patterns, work/leave schedules, overtime), and associated health
and safety issues, and to raise any topics of particular concern to the industry.
The companies that participated in the interviews ranged from large multi-national
operators to smaller companies employing fewer than 200 North Sea workers; in addition,
representatives of several industry-related ‘umbrella’ organizations took part. However, a
number of organizations invited to contribute to the work (predominantly smaller oil/gas
companies, and/or those newer to North Sea operations) declined to do so, or failed to
respond to an initial contact. A total of 18 different organizations (some 24 individuals in
all) participated.
It is recognized that this sample is small relative to the number of companies (and related
organizations) with interests in the North Sea oil/gas industry, and is not necessarily
representative; however, the information derived from this part of the project contributed
valuable background material to the literature review presented in earlier chapters.
7.1.1

Interview participants and method

Participants. The personnel who took part included HSEQ managers, HR managers,
occupational physicians, union officials, and representatives of industry associations.
Most of the interviews were carried out in Aberdeen during 2008; several further
interviews were conducted early in 2009.
Interview format. A semi-structured interview protocol was developed which allowed a
standard set of questions to be followed up as appropriate to the particular company
concerned and the respondents’ area of expertise. The majority of the interviews were
carried out with individual participants, but in some cases more than one person from the
same organization took part5. Participants were provided with an information sheet giving
details of the background and aims of the study, together with an assurance that no
individuals or companies taking part in the work would be identified in the report. Each
participant signed a consent form as required by the Oxford University Ethics committee.
5

The author would like to thank all those concerned for their contributions to the work.
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Occupational groups employed by participating companies. All the main occupational
groups employed offshore were covered in the sample of operator, contractor, and service
companies that participated in the interviews. In particular, production, drilling,
maintenance, construction, deck operations, catering/flotel, and well services personnel
were all represented.

7.2

OVERVIEW OF INTERVIEW MATERIAL

The interviews which form the basis of this chapter were carried out after an appeal had
been lodged against the judgment of the Tribunal concerned with the EU Working Time
Regulations held in October 2007 (Employment Tribunals, Scotland, 2008); however, the
appeal hearing did not take place until December 2008, and the findings were not
published until March 2009. Thus, at the time of the interviews, there was still uncertainty
about the details of the appeal, and its likely outcome, and some of those interviewed
expressed concern about the possible implications of the eventual appeal judgment.
However, other than that particular issue, it did not appear that working time
arrangements in general, and the EU WTR in particular, were of greatest concern to the
oil and gas industry at this time; rather, other health and safety matters, particularly asset
integrity and process safety, were generally seen as more important.
In the following sections, the main areas of interest covered in the interviews, and the
responses of those who took part, are outlined with particular reference to current
practices, attitudes, and views relating to work/leave schedules, day/night shift rotation,
and associated issues.
7.2.1

Work/leave schedules

Production installations. At the time of these interviews, a work/leave schedule of 2-3
(or, in some instances, an alternative pattern of 2-2, 2-4) was in use, or very soon to be
introduced, for all company personnel on production installations operated by companies
participating in the study. On these installations, the 2-3 work schedule also applied to
core crew members employed by contractors. In most cases, the change from 2-2 to 2-3
schedules was relatively recent (during the previous year or two). For contractor
personnel, work/leave schedules were determined by the client company, and were
generally aligned with the system operating on the installation concerned.
The more generous 2-3 work/leave pattern appeared to have been implemented primarily
to improve recruitment and workforce morale, and reduce turnover, rather than in the
expectation that longer shore breaks would give rise directly to improved individual
performance. In particular, concern that retaining an equal-time schedule would make a
company vulnerable to losing skilled employees to companies operating more favorable
work patterns was seen as a major factor motivating the schedule change.
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Most of those taking part in these interviews viewed the change to 2-3 schedules (or
equivalent work patterns) favorably indicating that, given a choice, the majority of
offshore personnel would opt for additional shore leave rather than additional payment;
however, some concern was expressed about the increased costs involved. It was also
noted that friction can develop on installations if some personnel work equal time patterns
while others have more generous 2-3 schedules.
Drilling rigs. In contrast to the work patterns reported for production installations,
personnel employed by the drilling companies participating in the present study typically
worked an equal time schedule, either 2-2 or 3-3. Similarly, contractor and service
personnel assigned on a long-term basis to a particular drilling rig normally followed the
work pattern operating on that rig, whether 2-2 or 3-3.
Catering/flotel personnel. Work/leave schedules for catering/flotel personnel offshore are
subject to the terms of the COTA agreement between catering contractor companies and
the trades unions. In practice, the offshore schedules worked depend in part on the
particular installation to which employees are assigned. At present, the majority of
catering/flotel personnel work equal time schedules, usually 2-2 (or 3-3 on more remote
installations), although in some cases additional payments are made in lieu of annual
leave, and in others, ‘gifted holidays’ (i.e. non-contractual), or ‘gifted’ 2-3 schedules, are
offered. The longer-term aspiration expressed was for all COTA personnel to work
regular 2-3 schedules.
‘Ad hoc’ personnel. Some offshore operations, particularly drilling activities, may require
specialist personnel for relatively short periods of time. The ‘ad hoc’ personnel who
undertake this work normally move from one installation to another as required, rather
than working a fixed work/leave cycle on a particular installation. This type of working,
which often involves relatively short notice of mobilization, is particularly demanding for
the offshore workers concerned and for their families. Moreover, personnel returning to
shore after a short period of work on one installation may get sent to another installation
with little or no shore break between successive trips.
In principle, Vantage system for tracking offshore personnel should prevent unduly rapid
re-deployments and insufficient shore breaks, and responsible companies seek to ensure
that their ad hoc personnel do receive adequate shore breaks between deployments.
However, service personnel may sometimes be required urgently by client companies,
and occasional comments (and some evidence) suggested that not all companies
employing such personnel fully adhered to the requirements for shore breaks, although
companies participating in the present study emphasized that they did do so. Although the
Vantage system was widely seen as a valuable tool, several participants suggested that the
system could be used more effectively, particularly in relation to ad hoc personnel.
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7.2.2

Day/night shift rotation

The round-the-clock nature of offshore production and drilling operations requires that
some personnel (usually 25-40% of the workforce) work day/night rotating shifts. Among
the companies represented in the present interviews, both fixed-shift (days and nights
alternating on successive tours) and rollover (mid-tour shift change on every tour) shift
rotation patterns were in use. Opinions about the relative merits of 14/14 (fixed shift) and
7/7 (rollover) schedules were divided. Although the majority viewed the 14/14 schedule
as the ideal or optimum arrangement, not all the companies involved chose to operate this
system. Contractors indicated that they did not have a choice about the rotation system
which their day/night shift personnel worked; it was determined by the client company.
Some participants from companies that continued to use 7/7 rollover schedules indicated
that they did not see any problems with this system. Others suggested that their workforce
would be very reluctant to change to 14/14 fixed-shift schedules, particularly because the
personnel concerned would have to start alternate shore breaks adjusted to night work,
and would therefore be out-of-phase with the normal circadian rhythm of onshore life.
These participants considered that an enforced move to 14/14 schedules would generate
dissatisfaction and low morale among personnel, and would thus tend to have a negative
effect on health and safety. Managing the risks associated with rollover shift patterns was
seen as a better solution. The logistics difficulties involved (particularly for smaller
companies) created a further barrier to implementing 14/14 rotation systems. However, in
some companies currently working 7/7 rollover patterns, the possibility of changing to a
14/14 pattern was under review.
Issues of shift rotation outlined above do not apply in the same way to contractor
companies employing catering/flotel personnel, as relatively little night-shift work is
required in catering and housekeeping activities. Some catering staff (e.g. night bakers)
work permanent night shifts; in addition, a requirement for one steward to work at night
may be met by scheduling each of the stewards working on the installation to rotate
through a three-month period of night shifts before reverting to day-shifts.

7.2.3 The issue of cumulative fatigue
In response to a question about whether participants considered that fatigue increased
cumulatively over the course of an offshore tour, a wide variety of views were put
forward. In summary, the following points were made by those who considered that there
was a cumulative effect of fatigue over a 14-day offshore tour: stress levels and tiredness
increase; personnel get irritable; ‘It is common knowledge that fatigue builds up’;
concentration would be expected to decline over the course of a two-week tour; personnel
lose focus over 14 days; fatigue is particularly acute on drilling rigs because of the noise.
Conversely, other participants did not consider cumulative fatigue to be a significant
problem. The following points were noted in this context: there is no data or other
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evidence of cumulative fatigue over 14 days; no trend of increasing work accidents or
incidents across a 14-day tour (‘recreational periods are more hazardous than work’); no
correlation between time-into-tour and incidents; personnel rarely make formal reports of
fatigue; offshore workers pace themselves over a 14-day tour; ‘What gets you down is
thinking you’ll be getting off, and then not being able to do so’.
Several specific aspects of work schedules were also noted as conducive to build up of
fatigue:
•
•
•
•

•

Severe fatigue towards the end of three-week offshore tours was a source of concern
to several participants
7/7 rollover shift rotations, and sleep problems associated with shift changes.
The particular problem of offshore personnel who arrive on the installation late and
go straight onto a night shift.
Poor concentration during the last day or two of an offshore tour was also mentioned.
Whilst this could be due to fatigue at the end of a tour, distraction due to
preoccupation with the imminent return home (‘getting their home heads on’) was
also suggested as a possible explanation.
Differences between occupational groups were noted; drill crew, some catering
personnel, and offshore managers were mentioned as experiencing particularly
demanding work conditions and/or heavy workloads.

7.2.4

Is it possible to get adequate rest on an installation?

The question of whether it is possible to get adequate rest on an offshore installation was
an underlying issue during the Employment Tribunal (Scotland) hearings held in October
2007. In the event, the Tribunal concluded that the duration of off-shift time potentially
available for rest was acceptable in relation to the EU WTR regulations, and that the
regulations did not cover the issue of quality of rest obtained during off-shift time.
Nonetheless, it was of interest to determine the views of the interview participants about
this question.
As was also true in relation to the topic of cumulative fatigue, opinions varied on this
issue. The majority of participants considered that it was possible to get adequate rest
offshore, but they tended to qualify their views by noting that the quality of rest was
likely to be impaired relative to rest at home. Factors underlying the perceived
impairment included noise, being away from family, not being able to fully relax, after
effects of heavy workload, shared cabins, and the standard of accommodation on some
installations. Only rarely was the view that it was possible to obtain adequate rest offshore
expressed without any qualification.
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7.2.5

Tracking personnel movements: The Vantage system

In general, participants in the present study welcomed the introduction of the Vantage
system, and regarded it as a useful tool for monitoring offshore working time, and for
providing information about the personnel offshore at any one time (e.g. for emergency
response purposes). However, there were reservations; one comment summed up the
views of a significant proportion of those interviewed “It has the potential to be a very
good system, but presently it is not used to its full potential”. Moreover, the information
obtained from different participants suggested that there was considerable variation from
one company to another in how Vantage was used, and in the nature of the information
that company staff could store and access.

7.2.6

Views about HSE guidance for the offshore industry

Participants were given at opportunity to comment on the amount and/or quality of the
guidance put out by the UK Health and Safety Executive (HSE) for the offshore oil/gas
industry. The single topic most frequently mentioned was the HSE guidance on 7/7
rollover schedules versus 14/14 fixed-shift schedules. Some participants took the view
that it would be helpful if the HSE issued stronger guidance that 14/14 fixed-shift rotation
schedules should be adopted; more emphatically, another offered the opinion that 7/7
rollover schedules should be ‘outlawed’.
General comments about the amount of HSE guidance included ‘sometimes swamped
with information’, ‘no lack of HSE guidance’ and ‘about right in amount’, which suggests
that companies are provided with adequate information (or, indeed, too much) by the
HSE. However, in terms of quality of guidance, descriptions such as ‘lacks practicality’,
‘inconsistent’, ‘can be unproductive’ were among several critical comments.6 More
positively, it was noted that HSE guidance had improved in recent years, and one
participant described the current HSE website as ‘fantastic’.
Several other diverse issues relating to HSE guidance were also raised. For instance, one
participant took issue with the ambiguous concept of ‘guidance’ altogether, suggesting
that HSE recommendations should have the force of law, or be dropped altogether. It was
also suggested that large organizations have their own health and safety experts from
whom to seek advice, and are therefore less likely than smaller companies to approach
HSE for guidance. In addition, two points were made in relation to statistical information
provided by HSE; first, that it would be useful to have statistical data more quickly, and
secondly that more help was needed on the interpretation of statistical data.
6

It is possible that the negative tone of these comments was influenced by irritation
resulting from a recent HSE notice disallowing cabin-sharing on a 12hrs/12hrs basis by
male and female personnel (apparently, a regulation from the EU, not open to
modification by UK HSE).
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8. CONCLUSIONS
As described in the initial chapters of this report, offshore working time arrangements are
subject to constraints and demands that do not apply in onshore work settings. In
particular, the scheduling of offshore work must take into account the remote location of
North Sea oil/gas installations and their limited accommodation facilities which
necessitate extended work periods. Moreover, oil/gas production and drilling are roundthe-clock activities; thus, as only two crews are on board at any one time, the standard
shift duration (for both day work, and day/night shift work) is necessarily 12 hours.
In addition, offshore work patterns must comply with the relevant EU Working Time
Regulations. Taken together, these constraints severely limit the options for scheduling
working time offshore. At best, taking into account environmental, legal, and economic
constraints, it may be possible to identify an optimum solution; in practice, a compromise
may have to be adopted.
The present review sets out information from a wide range of research into working hours
in relation to health and safety outcomes as a guide to decisions about offshore working
time arrangements. Research into extended work periods in onshore work environments
can contribute relevant information in this context, but the findings of studies in which
data are collected offshore are more directly applicable. The report also notes the views
and concerns expressed by health and safety specialists and other key personnel in the
oil/gas industry in relation to offshore working time issues, thus enabling the research
literature to be set within a practical context.
In this final chapter, the information currently available about offshore working time
arrangements is summarized; optimum work patterns are identified; gaps in the existing
literature are highlighted; and areas in which further research is needed are identified.

8.1

WORK/LEAVE SCHEDULES

As considered in the following sections, the regular offshore work/leave schedules used in
the UK North Sea sector are defined by two characteristics, the duration of offshore tours,
and the duration of shore break periods. In addition, the irregular work patterns of
individuals who carry out specialist tasks offshore, spending short periods on many
different installations, and the potential problems of these work patterns, are also noted.
The lack of information about the effects of schedules worked by expatriate personnel
assigned to installations overseas, which often involve longer offshore tours than those
used in the UKCS, is highlighted.
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8.1.1

Duration of shore breaks

Traditionally, most offshore personnel worked equal-time schedules (i.e. offshore tours
and shore breaks are of equal duration) but this situation has changed in recent years with
the introduction of 2-3 work/leave schedules for operating company personnel and corecrew contractors on many installations. These schedules have been widely implemented
in spite of the absence of any research evidence to indicate that longer shore breaks would
reduce fatigue, or improve individual performance, alertness, or sleep during offshore
tours.
However, informal reports suggest that introducing a regular three-week shore break
improves the recruitment and retention of skilled personnel, and has a favorable effect on
the morale of offshore workers and their families. Thus, albeit indirectly, extending the
shore break would be expected to have a positive impact on the performance and well
being of individual offshore workers and, in the longer term, on the productivity and
safety record of the installations concerned.
At present, however, not all UK offshore personnel work a regular 2-3 schedule; in
particular, drilling rigs still tend to work equal-time 2-2 schedules as do some non-core
contractors on production installations; consequently, 2-2 and 2-3 schedules may co-exist
on the same installation for different groups of workers. This latter situation is,
understandably, a cause of resentment among those working the less favorable schedules.
For reasons of recruitment, workforce morale, and equity among different employee
groups, introduction of a regular 2-3 pattern for personnel currently working equal-time
schedules (e.g. drill crew, some catering staff, and ‘non-core’ contractors) would be a
positive move, although it would have significant cost implications. The longer shore
break would also bring work patterns on UK installations closer to the regular 2-4
schedule worked in the Norwegian sector. If such a change is implemented, it would
provide a good opportunity for ‘before’ and ‘after’ monitoring to determine the extent to
which the extended shore breaks are effective in bringing about measurable
improvements in recruitment and retention of workers, and in morale, performance, and
safety.
By way of caution, it should also be noted that extending shore breaks to three weeks may
reduce the extent to which offshore personnel can maintain situational awareness of
operating processes, and the ‘sharpness’ of skilled performance, over the leave weeks.
Effective crew handover procedures are therefore particularly important following longer
shore breaks, possibly augmented by ‘pre-mobilization briefing’ sessions to update
personnel on any changes that may have occurred while they were on leave.
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8.1.2

Duration of offshore tours

The great majority of personnel on UK North Sea installations work two-week offshore
tours. In general, research that has systematically tracked the cognitive performance,
alertness and sleep of day-workers offshore has not observed performance impairment or
other signs of fatigue increasing progressively over the two-week tour duration. Although
fatigue effects are observed over the course of individual 12-hr shifts, evidence suggests
that adequate recovery takes place during the off-shift hours. However, the senior
managers interviewed in the present study expressed mixed views when asked about
fatigue among offshore workers; some pointed to subjective reports of increasing
tiredness and irritability towards the end of the two-week period, while others noted the
lack of hard any evidence such as increasing accidents and injury rates.
Whilst the balance of research evidence does not suggest that significant impairment of
performance or alertness builds up during two-week periods of day work offshore, the
situation in relation to regular three-week offshore tours is more uncertain. Research
shows that the majority of offshore personnel, particularly those working on production
installations, report low satisfaction ratings for three-week schedules. However, this
pattern is less marked for personnel on drilling rigs, who are more likely to have had
previous experience of extended marine deployments. Also, for installations located in
more remote North Sea areas (e.g. West of Shetland), three-week tours have the
advantage of reducing helicopter flights and overall travel time, which may tend to
outweigh the disadvantages of longer tours.
As noted in Section 4.1, little research into the effects of three-week tours has been
reported; the limited evidence available does not allow clear conclusions to be drawn
about whether working regular three-week tours poses significant health and safety risks.
Data obtained in onshore studies suggest that there may be adverse effects of extended
periods of intensive work, but the extent to which these findings are applicable to the
offshore environment (in which three-week work periods alternate with similar periods of
shore leave) remains to be determined.
If 3-3 schedules continue to be used on UK installations, their effects on the well-being of
individual personnel and the safety of the installation as a whole should be subject to
research scrutiny. However, the increasing use of 2-3 schedules suggests that 3-3 work
patterns may not continue indefinitely on UK installations.

8.1.3

Irregular work patterns

Offshore personnel who work for specialist agencies (particularly those involved in well
services and related activities) routinely move from one installation to another to carry out
specific tasks not covered by the regular crew. These personnel tend to have no fixed
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work/leave cycle; rather, they undertake successive jobs as assigned by their employer.
This arrangement can potentially lead to excessively long work hours; however,
introduction of the Vantage System which tracks trip histories, competencies, and
training, now allows offshore work hours to be logged, and a warning flagged up if
excessive hours are recorded. This system has greatly facilitated monitoring offshore
working time to avoid unduly long hours and ensure that adequate shore breaks are
provided (although the effectiveness of the system depends on how it is used by the
companies concerned, and their diligence in monitoring working time patterns).
Even when working time is carefully tracked, the unpredictability of the schedules
worked can still cause problems for the personnel concerned, and for their partners and
families. Whilst attempts are made to schedule work ahead of time so as to avoid lastminute deployments, and short-notice changes to planned schedules, it is not always
possible to predict the requirements of operating companies. Thus, the demands to which
these ad hoc offshore personnel are exposed, the impact on family relationships, and
strategies for avoiding short-notice deployments, merit further attention by the industry.
8.1.4

Extended offshore tours overseas.

In the UK North Sea sector, the maximum period that an individual can work offshore is
normally 21 days; a shore break of at least one third of the time spent offshore must then
be taken. However, expatriates working for multi-national oil/gas companies overseas
may routinely work a 4-4 schedule. Currently, there appear to be no studies of the effects
of four-week offshore tours on health and safety outcomes. Research into this work
pattern (and others that involve extended offshore tours overseas) should be undertaken,
so that appropriate measures can be put in place to manage any health and safety risks
found to be associated with these demanding work schedules.

8.2

SHIFT DURATION AND OVERTIME

Accommodation limitations on North Sea installations are such that 12-hr shifts are an
integral feature of working arrangements for all offshore personnel. Evidence from
onshore studies does not suggest that this shift duration has adverse effects, even if
worked for 14 consecutive days. However, in the offshore environment, working
additional hours over and above the standard 12-hr shift is not uncommon, although the
amount of overtime varies widely across different occupations and installations.
The HSE document on offshore working hours notes that no overtime should be worked
without a risk assessment, that there should be an absolute limit of 14 hours work in any
one shift or any period of 24 hours, and that the normal operation of the installation
should not rely on the working of overtime. The research evidence reviewed in Chapter
3.2 provides further support for the view that overtime work offshore should be avoided,
and that it certainly should not become a regular part of working time arrangements.
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Long work hours among offshore managers and other senior personnel. The working
time of offshore managers is not restricted by EU legislation, and these senior personnel
often chose to work very long hours. Little is known about how such extended work
hours affect cognitive function, subjective alertness, mood, and long-term health,
although offshore managers and supervisors who reported working more than 100 hrs per
week were found, on average, to have high anxiety and low sleep hours. Evidence from
onshore industry suggests that long hours worked over an extended period may give rise
to significant performance decrements. Conversely, some findings suggests that among
‘motivated personnel’ with ‘favorable psychosocial job characteristics’ (descriptions that
could apply to most offshore managers) a moderate degree of overtime does not
necessarily lead to increased fatigue (see Section 3.2).
However, offshore managers have overall responsibility for the safe operation of the
installation, and the productivity and well-being of all personnel onboard; therefore, their
ability to make decisions, to monitor day-to-day changes in production/drilling activities,
to process, interpret, and act on information appropriately, and to respond speedily and
effectively to emergency situations, is critically important. As they are not subject to any
external regulation of their work hours, senior managers offshore have a particular
responsibility to monitor their own workload, fatigue, and sleep patterns in order to
maintain the necessary performance and alertness levels.

8.3

DAY/NIGHT SHIFT ROTATION

Research evidence consistently demonstrates the adverse health and safety implications of
day/night rotation patterns involving mid-tour shift changes. Moreover, the fixed-shift
pattern reduces by half the number of circadian changes that individual personnel
experience during each year of offshore day/night shift work. In view of the possible role
of circadian disruption in the link between shift work and cardiovascular disease, this
potential health advantage adds to the arguments favoring fixed-shift rotation schedules.
It follows, therefore, that the 14D/14N pattern should normally be adopted as the
day/night shift rotation pattern on UK North Sea installations, unless there are very strong
reasons why it cannot be implemented in particular circumstances. If a mid-tour rollover
schedule is retained, the additional health and safety risks inherent in this system should
be recognized and mitigated by reduction in workload and/or provision of an extra team
member in the work area concerned. It is noteworthy that almost all the interview
participants accepted that the fixed-shift rotation system led to more favorable
performance, greater alertness, and less fatigue and sleep loss; the failure of some
operating companies to adopt this system was ascribed to logistical problems and a
reluctance of the personnel concerned to make the change from rollover patterns.
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In particular, many personnel dislike returning to shore immediately after night-shift work
as circadian re-adaptation can take up the initial 4-5 days of the shore break. However, the
introduction of longer shore breaks (e.g. 2-3 schedules) potentially provides an
opportunity to link the change to fixed-shift rotation systems to the introduction of the
longer shore break. For instance, a 2-2, 2-4 work/leave pattern (used by some companies
as an alternative to a regular 2-3 cycle) potentially allows day-work tours to be followed
by a two-week break and night-work tours by a four-week break.
Recommendations for facilitating adjustment to day/night shift rotation include
appropriate lighting of work areas (for example, the use of blue-enriched white light has
been found to enhance alertness and performance), and use of appropriately-scheduled
bright light treatment to reduce the time required for adaptation to night work, and readaptation to a daytime circadian cycle. Taking short naps before and during initial night
shifts has also been advocated as an effective means of improving alertness during night
work.
More generally, Caldwell et al (2008) have described a series of alertness management
strategies designed to facilitate the maintenance of alertness in operational settings
including those that involve day/night work. These strategies, and other material on
adapting to shift work (e.g. IPIECA/OGA, 2007), could usefully form part of an induction
courses for new recruits to offshore day/night shift work.
Improving cabin accommodation on older installations could also serve to improve sleep
quality among offshore personnel; whilst one-man cabins may be not be a realistic
possibility on most existing installations, ensuring that as far as possible two people
sharing a cabin are working on different shifts, and occupy the cabin on a 12 hrs/12hrs
basis, is currently an acceptable alternative. However, designing new installations with
single-person cabins would provide a longer-term solution to the problems of sleep
disturbance and lack of privacy associated with cabin-sharing.

8.4

GENERAL POINTS

Two general recommendations that do not fit specifically within any particular section of
this report but are relevant to offshore working time arrangements are noted below.
•

Monitoring. Regular monitoring of sleep, alertness, fatigue, job satisfaction,
workload, turnover intentions, and other information about the work conditions and
health of offshore personnel would allow trends to be identified, different
installations/occupations to be compared, and benchmarks established. This type of
monitoring (routinely carried out in the Norwegian offshore sector) would require a
short survey questionnaire, which could be sent out, completed, and the results
collated by computer.
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•

Analysis. The data recorded on the Vantage system includes a wide range of
information about personnel movements, tour durations, and competencies. At
present, this database does not appear to have been used to produce any published
statistics relating to offshore working time arrangements. An annual report (similar to
that produced by Oil & Gas UK on the demographics of the offshore workforce) on
working time patterns in the UK North Sea sector would provide a valuable resource
for the industry as a whole, and for other organizations interested in working time
issues.

Finally, it is recognized that many oil and gas companies have operated in the UK North
Sea for several decades, and have well established policies and practices relating to
offshore working time, as do some newer entrants to the offshore industry; health and
safety personnel in such companies will be familiar with much of the material in this
report. The purpose of bringing together a wide range of information relating to offshore
working time arrangements is to not to suggest that companies are currently failing to
address the issues concerned, but to encourage and support the spread of ‘best practice’
throughout the industry, and thus benefit the offshore workforce as a whole.
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This report details the offshore working time
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sector, and reviews evidence of their effects on
the performance, health and safety of offshore
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alertness,sleep, and health.
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