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In recent years, the North Sea oil and gas industry has been exposed to widespread change, including organizational
restructuring, “down-sizing”, and increased safety regulation. This article reviews the literature on psychosocial
stress, health, and safety among offshore personnel in the light of these developments. Few studies directly
compare onshore and offshore populations; the available data suggest that, relative to their onshore counterparts,
offshore personnel experience greater anxiety, more sleep problems, and higher work load. Within the offshore
population, objective factors (eg, size, age, type of installation, work patterns, and occupational differences),
subjective work perceptions, individual differences (age and personality), and health behavior, all play significant
roles in relation to health and safety outcomes. However, much of the research in stress and health offshore has
methodological limitations and does not allow causal interpretation. The need for prospective studies of the long-
term mental and physical health of offshore personnel, and for research in several specific areas, is noted.
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Work on offshore installations is widely regarded as
stressful in its impact on the health and life-style of off-
shore personnel, and also on their spouses and families.
Potential sources of stress include the remote and isolat-
ed location of many offshore oil and gas installations, the
adverse physical environment, the confined work and liv-
ing conditions, the lack of privacy, perceived hazards of
offshore work and the helicopter travel it necessitates,
demanding shift patterns, fluctuating work load with al-
ternating boredom and high activity, separation from fam-
ily and local community, and family problems associat-
ed with “intermittent husband syndrome” (1—7). Stres-
sors such as these have adverse implications for physical
and psychological health, although offshore employment
also has favorable aspects, such as enhanced pay rates,
relatively long periods of leave, restrictions on smoking
and alcohol, the availability of offshore health services,
and a relatively early retirement age (8). In spite of these
potential benefits, the demands and constraints inherent
in offshore work are considered to be a significant source
of psychosocial stress.

In recent years, the offshore work environment has
been the subject of both descriptive and empirical re-
search. Descriptive approaches (9, 10) provide qualita-
tive insights into offshore work and its meaning to the
personnel concerned; in contrast, empirical research (the

subject of the review) emphasizes quantitative evaluation
of the physical and psychosocial stressors to which off-
shore employees are exposed and their impact on health,
safety, and work effectiveness. Early empirical research
in this area, including the pioneering work of Hellesgy
(2) and Sutherland & Cooper (11), has been reviewed
elsewhere (6, 12). However, offshore work conditions
have changed markedly in recent years, and studies based
on data collected in the 1980s do not reflect the exten-
sive changes that have taken place in the North Sea oil
and gas industry during the 1990s.

In particular, the Cullen report on the Piper Alpha dis-
aster (13) led to significant improvements in offshore
safety regimes, including modifications to structures, pro-
cedures, and regulations, and a formal requirement for
operating companies to produce detailed “safety cases”.
Moreover, newer installations tend to be smaller and to
operate with greater automation and fewer personnel than
those of earlier generations, a trend likely to be acceler-
ated by current technological developments. Other recent
changes in the industry include downward fluctuations
in oil prices and falling production levels in older fields.
These circumstances have necessitated cost-reduction
measures, including widespread “down-sizing” and re-
dundancies, while greater efficiency and flexibility have
been demanded of the remaining work force. On some
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installations the duration of offshore tours has also been
extended in a further attempt to reduce costs. Thus the
industry has undergone a period of rapid change, with
implications not only for improved safety and produc-
tivity, but also for job insecurity, work load, and dissat-
isfaction. Consequently, there is a need for an up-to-date
review of psychosocial stress and health among North
Sea personnel. The present article seeks to meet this need,
bringing together within an established theoretical frame-
work (14) findings from a variety of studies, including
an offshore survey carried out in 1995—1996 (15). First,
however, to set the review in context, an introductory
section outlines relevant background information about
the North Sea oil and gas industry and its work force.

Background

North Sea oil and gas production, and the exploration and
drilling operations that support it, employ a substantial
work force. In the United Kingdom (UK) sector of the
North Sea, the work force has averaged more than 30 000
personnel over the past 5 years (16), while recent statis-
tics indicate that there are approximately 25 000 offshore
employees in the Norwegian sector (17). In both coun-
tries, the North Sea industry plays a vital role in the na-
tional economy; thus the productivity, health, and safety
of its employees is a matter of considerable importance.

Demographic factors and work patterns in the offshore
industry

Recent survey data suggest that less than 3% of the UK
offshore work force are female (15, 18) as compared with
16% of Norwegian offshore personnel (17), and that,
within an overall age bracket of 19—65 years, 70% of
the UK offshore employees are in the age range of 30—
50 years. Personnel in a wide variety of occupations (in-
cluding management, technical, production, and mainte-
nance work), together with administrative, catering and
ancillary staff, are employed offshore. Of the 1600 re-
spondents (83% response rate) surveyed by Parkes (15),
36% of those working on production platforms were em-
ployed by the operating companies, while the remainder
were contractors. However, on drilling rigs, the majority
of personnel (75%) were directly employed by the com-
pany operating the rig. Educational qualifications varied
widely among the survey respondents: degrees (7%),
technical qualifications (53%), and secondary school cer-
tificates (23%). Only 17% of the sample had no formal
qualifications. The typical work pattern reported was 12-
hour shifts (alternating with 12-hour rest periods) over a
period of 2 weeks, followed by 2 weeks’ shore leave. Ap-
proximately half the respondents worked a day-night ro-
tating shift pattern; most of the others worked day shifts.

322 Scand J Work Environ Health 1998, vol 24, no 5

Occupational health services offshore

The remoteness of many installations, the difficulty of
obtaining emergency assistance from onshore, and the
expense of medical evacuation necessitate provision of
comprehensive occupational health services offshore.
Thus each installation has a designated sickbay, equipped
to deal with medical emergencies, accidents, and routine
health problems. A qualified “medic” is employed on
each installation; if required, advice is available around
the clock from onshore medical staff. Horsley & Mac-
Kenzie (18) have noted that, in terms of occupational
health provision, offshore personnel are in a more favo-
rable position than most UK employees.

Medical standards for offshore work and the “healthy
worker” effect

Applicants for offshore work must pass a medical exam-
ination to ensure that they are physically and mentally
fit to meet the demands of the North Sea environment
and the training in survival and fire-fighting techniques
that such employment requires. In the United Kingdom,
the relevant medical standards are set out in detailed
guidelines (19), which exclude applicants with a wide
range of physical and psychiatric conditions that would
not necessarily be a bar to onshore employment. Conse-
quently, many applicants who would be medically ac-
cepted for onshore jobs are not accepted for offshore
work. Continued employment offshore is subject to reg-
ular medical checks (every 3 years, 2 years, or annually,
for employees under 40 years, 40—50 years, and over
50 years of age, respectively).

The general standard of health among offshore per-
sonnel is therefore considerably higher than that of com-
parable onshore workers. While the familiar healthy
worker effect (20, 21) implies that, as a result of both
initial selection and survival in employment, the work-
ing population will show better health than those not
employed, offshore personnel form an exceptionally
“healthy worker” group with more favorable health sta-
tus, both physical and mental, than the general onshore
working population. The high medical standards required
of offshore employees, also noted in the Statfjord study
(2), are particularly relevant when observed health dif-
ferences between onshore and offshore employees are
considered.

Theoretical framework

The present review of psychosocial aspects of offshore
health and safety has been structured by reference to an
established theoretical model of work stress, the “Mich-
igan model” (14). This model incorporates the main types
of psychosocial variables that have been examined in the



offshore environment and the pathways by which they
are related, The processes by which objective stressors
give rise to short-term effects (affective, cognitive, be-
havioral, and physiological responses) and to longer-term
outcomes (eg, cardiovascular disease) are represented as
a complex path diagram incorporating direct effects and
mediated pathways by which the causal influence of ob-
jective stressors is transmitted through one or more sub-
jective variables. However, environmental factors (eg,
organizational structure, management style, social sup-
port) and individual differences also influence the caus-
al sequence. Categories of individual difference variables
that affect responses to job demands include demographic
characteristics, personality, coping styles, and biomedi-
cal factors (22). These individual differences may oper-
ate at several points in the stress process, for example,
by influencing selection into different types of jobs, by
influencing subjective perceptions of the work environ-
ment, or by affecting stress responses, either directly or
as moderator variables.

Adopting this theoretical framework, the present ar-
ticle reviews research into psychosocial stress and health
offshore, identify gaps in the current literature, and note
relevant methodological issues. Most of the studies re-
viewed are concerned with factors predictive of health
and safety outcomes within the offshore population; such
studies serve to highlight environmental variables and
personal attributes associated with adaptation to a de-~
manding work situation. First, however, in the light of
the issues discussed in previous sections, the exient to
which overall differences in health have been observed
in comparisons of onshore and offshore groups is con-
sidered.

Comparison of onshore and offshore groups

Although some long-term prospective studies of health
and mortality in the petroleum industry have been report-
ed (23—26), these studies do not allow disease rates to
be compared between onshore and offshore employees.
In the absence of such studies, it is inherently difficult
to separate the effects of favorable health status among
offshore personnel from the potentially adverse health ef-
fects of the environmental demands to which they are
exposed. Thus a cross-sectional comparison of health
outcomes in onshore and offshore groups does not allow
unambiguous interpretation. However, such comparisons
do provide information about the patteras of health prob-
lems experienced in the 2 environments. The main focus
of studies comparing onshore and offshore groups has
been mental health, assessed by standard symptom check-
lists such as the General Health Questionnaire (GHQ)
(27), although other health-related outcomes, including
sickness absence, have also been examined.
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Mental health

Cooper & Sutherland (28) state that, as compared with
published normative data, “a disturbingly high propor-
tion of offshore workers score high levels of free-float-
ing anxiety [p 122]”. In contrast, in a separate study, only
employees at the highest offshore job level were found
to be more anxious than comparable onshore personnel
(1); at other job levels, onshore-offshore differences in
anxiety and depression were not significant. These dis-
crepant findings may be attributable to sample charac-
teristics and data collection methods. Addressing these
methodological issues, a subsequent study compared
GHQ scores of onshore and offshore personnel, all of
whom were engaged in similar production work, thus re-
moving possible confounding due to job differences in
onshore and offshore groups (3). The offshore group had
significantly higher overall symptom levels than the on-
shore group; nonetheless, the symptom levels of the off-
shore group were closely similar to those in a cross-sec-
tional sample of men employed in onshore industry (29).
As already discussed in this review, as a result of
medical screening, offshore employees are a particularly
healthy group of workers relative to the onshore work-
ing population. Evidence also suggests that offshore per-
sonnel are significantly biased towards “stable extravert”
personality characteristics (30), usually associated with
above-average mental health, The fact that, in spite of
favorable health status and adaptive personality traits, the
offshore group did not show low symptom levels similar
to those in the onshore group suggests that psychosocial
stressors in the offshore environment may play a signifi-
cant role in mental health. Higher work load offshore, as
compared with onshore, was a relevant factor (30), but
further analyses demonstrated that the elevated anxiety
scores offshore were largely attributable to symptoms
such as “felt constantly under strain”, “been getting
scared or panicky for no good reason”, and “been feel-
ing strung up and nervous all the time” (3). Thus the off-
shore environment appears to give rise to feelings of per-
vasive tension and apprehension, rather than more to spe-
cific anxiety. A variety of psychosocial and physical
stressors, which do not apply onshore, may account for
these anxiety symptoms, which are consistent with re-
sponses to “threat” situations more generally (31).

Psychosomatic complaints and sleep problems

Scores on a psychosomatic symptom checklist developed
for use in process industries (32) showed that, consistent
with their favorable health status and younger age, off-
shore operators tend to report fewer minor health com-
plaints than their onshore counterparts (30). In contrast,
a significantly higher proportion (54%) of the offshore
group than the onshore group (36%) reported sleep prob-
lems. However, more detailed analysis of sleep patterns
in relation to day-night shift work suggested that offshore
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installations may provide a more favorable environment
for nightshift adaptation than the domestic surroundings
of onshore personnel (33).

Sickness absence

Relatively few studies of sickness and absence among
offshore employees have been reported, but data collect-
ed in 1985 indicated that absence rates among offshore
personnel in the Norwegian sector were considerably
lower (2.4% of workhours) than those in the Norwegian
work force as a whole (6.0%) (34). Medical screening of
offshore employees could partially account for this dif-
ference. However, the use of formal personnel records
for analyzing sickness and absence rates is complicated
by the fact that offshore employees are regarded as be-
ing at work if they are on board the installation, even if
temporarily not able to carry out normal duties through
injury or illness. Thus short-term absence, which contrib-
utes significantly to onshore statistics, does not normal-
ly appear on offshore records. As reported in the Statf-
jord study (2), 76% of offshore employees visiting the
sickbay returned to work, 14% were given time off but
remained on the installation, and only 14% were sent
ashore (some persons initially given time off were later
sent ashore). Similarly, a recent study found that only
18% of a sample of 917 offshore personnel reported any
absence from work in the previous 6-month period (35).

Significant relationships exist between number of
days of absence due to illness and ratings of physical and
psychosocial factors offshore (34, 36). The strain of cop-
ing with adverse work conditions may give rise to ill-
ness, but causal direction is unclear in these data. How-
ever, absence from work, whatever its cause, is damag-
ing to individual morale and to organizational produc-
tivity. Recognition of the financial cost of absence has
led to the development of preventive programs designed
to reduce absence due to sickness and improve psycho-
logical well-being among onshore oil industry employ-
ees (37), and health promotion programs of this kind
could also be applied offshore.

Stress and health offshore in relation to objective
environmental factors

Several objective aspects of the environment are relevant
to the well-being of offshore personnel. First, physical
characteristics of installations, such as size and type (eg,
drilling versus production) predict psychosocial out-
comes. Second, temporal patterns of offshore work (par-
ticularly work-leave cycles and shift rotation patterns) are
important in relation to well-being, especially sleep,
among offshore personnel. Third, job factors, such as
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type of work and hierarchical level, are associated with
different perceived work characteristics and with differ-
ent health outcomes. Although an examination of objec-
tive factors directly in relation to health and safety out-
comes disregards the mediating role of subjective per-
ceptions, such studies can provide potentiaily valuable
information for operating companies and offshore medi-
cal personnel and serve as a basis for developing more
sophisticated research models.

Physical characteristics of offshore installations

Evidence suggests that location, size, and type of instal-
lation are associated with psychosocial outcomes among
offshore personnel. Examining these factors in a series
of univariate analyses, Sutherland (38) reported that in-
stallations in the southern sector of the North Sea (as
compared with those in the more remote northern and
central sectors), fixed platforms (as compared with drill-
ing rigs), and smaller installations (as compared with
larger ones) were associated with more favorable mental
health. The age of offshore installations is also related to
satisfaction among offshore employees (36). Thus per-
sonnel working on the newest of 3 platforms in the Stat-
fjord field reported greater satisfaction than those on the
older ones. This finding can be attributed in part to im-
proved design standards, more extensive recreational fa-
cilities, and better living accommodation, which tend to
alleviate stress on newer installations. Furthermore, new-
er installations usually have more advanced emergency
alarm systems and escape equipment, which may serve
to reduce anxiety associated with potential hazards. How-
ever, these findings do not allow causal interpretation;
in particular, new installations can attract (often from an
existing work force) highly motivated and adaptable per-
sonnel, and selection effects of this kind may contribute
to the favorable responses which tend to characterize
employees on newer platforms.

Interpreting findings from univariate analyses poses
further problems if the predictor variables are correlat-
ed; for example, recently-commissioned platforms tend
to be smaller than those designed in the 1980s, thus po-
tentially confounding age and size. Multivariate meth-
ods in which installation size, age, and type are exam-
ined simultaneously allow more precise interpretation.
One such analysis, based on data from male offshore per-
sonnel (N=1462), showed that physical installation char-
acteristics were significant independent predictors of per-
ceived stressors and health-and-safety-related outcomes
(15). On production installations, age and size were sig-
nificantly related to satisfaction with safety measures,
newer or larger installations being more favorable than
older or smaller ones. Platform age was also significant
in relation to physical stressor scores (older platforms
having higher levels of physical environment stressors),
while platform size predicted perceived work load,



levels being higher on larger platforms than on smaller
ones. However, in general, the physical characteristics
of the installations accounted for less variance in outcome
than psychosocial factors.

Work schedules and shift patterns

Shift rotation. Onshore research highlights the potential-
ly adverse health effects of shift work as compared with
day work (39, 40). Evidence also suggests that adverse
health effects are apparent in both past shift workers and
those currently working shifts (41, 42) and that prolonged
exposure to shift work over a period of years has cumu-
lative adverse effects on sleep patterns and health, not
accounted for solely by increasing age (33, 43—45). On
North Sea installations, personnel involved in round-the-
clock activities (eg, production, maintenance, and drill-
ing) are not only exposed to 12-hour shifts and demand-
ing work, but also to the need for circadian adjustment
to day-night shift changes. The scheduling of day-night
shifts poses particular difficulties offshore as rotation pat-
terns are constrained by the necessity of helicopter trav-
el to and from the installation and the limited accommo-
dation available.

The most common rotation pattern in the North Sea
is one in which a shift change occurs at the midpoint of
the 2-week tour, night work usually being scheduled for
the first week. Consequently, personnel have to adapt to
night work on arrival offshore and to re-adjust back to
day work after 7 night shifts, in some cases with no more
than a 5-hour break between the last night shift and the
first day shift. A potentially more favorable pattern in
which shift rotation takes place on alternate tours (either
14 days or 14 nights being worked on any one tour), al-
though successfully implemented on some installations,
has not been widely adopted in the UK sector.

Lauridsen et al (46) used a wide range of self-report
health indicators, including measures of sleep distur-
bance, use of sleeping medication, headaches, muscular
tension, and stomach problems, to examine the health im-
plications of North Sea shift patterns. Shift patterns in-
volving rotation tended to show a poorer profile on the
healith-related measures than nonrotating patterns, the
least favored rotation pattern being 0000—1200 and
1200—2400. Many of the personnel working this pattern
experienced problems associated with the demanding cir-
cadian adjustment required. A recent study of offshore
personnel compared day work and day-night rotating shift
work in terms of minor health problems, taking into ac-
count the fact that work patterns tend to be confounded
by job types (eg, production and drilling often involve
rotating shifts, whereas other jobs, eg, administration,
typically involve only day work); sleep disturbance and
gastric problems were found to be predicted by day-night
shift work, but not by job type, whereas the opposite was
true of musculoskeletal problems and headaches (15).
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However, health is not the only important aspect of
shift scheduling; alertness and performance are equally
crucial issues. The effects of shift rotation on mood and
cognitive performance (reaction time, memory, and rea-
soning) changes over the offshore work cycle have also
been examined (47). In this study, personnel were as-
sessed (using computer-based tests) 3 times during each
of nine 12-hour shifts spaced over the 2-week period. The
shift rotation conditions examined were 14 days, 14
nights, 7 days followed by 7 nights, and 7 nights followed
by 7 days. Consistent with other data (46), shift patterns
that involved a midcycle shift change showed significant-
ly poorer profiles of subjective alertness, sleep, and per-
formance during the second week as compared with the
corresponding “fixed shift” (ie, 14 days or 14 nights) pat-
terns.

Further evidence of the effects of shift rotation among
offshore personnel comes from a recent study in which
levels of excreted melatonin were compared over a 2-
week dayshift sequence and a 2-weck nightshift sequence
(48). The results showed that adjustment to night work
occurred within the first week, but the authors noted the
potential for increased accident risk during this adapta-
tion period. The implications for shift schedules which
impose a midcycle shift change, thus requiring further
circadian adaptation at the end of the first week, are clear.
From a health and safety point of view, therefore, a strong
argument can be made for implementing “fixed shift” ro-
tation patterns; however, offshore personnel much pre-
fer the 7 nights-7 days pattern, which allows them to go
on leave adjusted to a normal circadian cycle at the end
of each tour.

Work-leave cycles. Offshore work-leave cycles have few
direct equivalents in onshore industry, although the anal-
ogy with Australian “fly-in” mines has been noted (49).
Most offshore personnel work rotas based on 2-week off-
shore duty periods, usually alternating with 2-week shore
leaves (2—2 pattern). However, 3—3 rotas (3 weeks of
offshore work alternating with 3 weeks of leave) are be-
coming more common, and service personnel (who pro-
vide short-term specialist assistance offshore) often have
very irregular schedules depending on operational re-
quirements. In spite of the diversity of offshore work pat-
terns, almost all the existing literature on health and psy-
chosocial factors among North Sea personnel relates to
persons working 2—2 schedules; only rarely have dif-
ferent offshore work-leave patterns been compared in
terms of the health and performance of personnel. One
such study, carried out on drilling rigs in the Caspian Sea
(50), examined the physiological effects of work-leave
patterns. On the basis of the results the authors recom-
mended 1-week, rather than 2-week, work-rest cycles. In
the North Sea, 3—3 work-leave patterns are widely
disliked, although the limited data available provide
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little evidence of cumulative fatigue effects on measures
of daily mood (51).

Empirical studies in the onshore industry are also rel-
evant to long workhours offshore. In particular, Proctor
et al examined the effects of overtime hours on cogni-
tive performance among automotive workers (52). After
control for possible confounding variables, overtime
hours were found to predict impaired performance on
several tests of attention and visual-motor skills. The re-
sults showed that 20 hours overtime (ie, a total of 60
hours work in 7 days) gave rise to substantial perform-
ance decrements, ranging from 9% to 46% for the vari-
ous tasks examined. Furthermore, measures of negative
mood were directly related to overtime hours and to the
number of consecutive days worked. These findings
should be seen in the context of the standard 84-hour
week worked offshore; indeed, nearly 40% of offshore
personnel report working more hours than the standard
week, with 13.8% (mostly management personnel) re-
porting an excess of 100 hours of work in 7 days (15).
The long hours worked offshore raise serious questions
about cumulative fatigue, performance decrement, and
impaired well-being among offshore management per-
sonnel.

Occupational groups

Measures of the perceived work environment, job satis-
faction, and health among offshore personnel differ sig-
nificantly among occupational groups (2, 46). Personnel
working in different offshore jobs also differ in risk per-
ceptions, in satisfaction with safety, and in accident ex-
perience (5). Similarly, after control for confounding var-
iables, offshore personnel in 8 job types were found to
differ significantly in perceived work load and other job
dimensions, job satisfaction, future prospects, risk per-
ceptions, and minor health problems (15). Two occupa-
tions, management and catering, imposed particularly
high levels of demand and time pressure. The managers
also reported high autonomy, skill, and variety in their
work, but catering lacked these favorable characteristics
and represented a particularly “high strain” job in terms
of the demand-discretion model of work stress (53).

Stress and health offshore in relation to perceived
work characteristics

Studies based on objective environmental characteristics
(such as installation size and age or occupational group)
allow offshore groups that may be at risk of work-relat-
ed health impairment to be identified. However, to un-
derstand the pathways by which objective work condi-
tions have an impact on the well-being of offshore
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personnel, it is also necessary to assess the subjective per-
ceptions and appraisals of the personnel concerned. Al-
though several studies focusing on subjective work per-
ceptions among offshore employees have been published
(2, 28, 46, 54), only rarely have the more complex inter-
mediate pathways involved in the stress process been ex-
amined (5, 30). Both physical and psychosocial stressors
play a significant role in these processes.

Physical environment stressors

The North Sea environment exposes personne] to physi-
cal stressors such as noise, vibration, poor lighting and
ventilation, confined living accommodation and work
space, and adverse weather conditions. Ratings of noise
and other environmental stressors correlate with meas-
ures of psychological well-being (2), and perceived work
load may mediate these relationships (55). However, the
extent of exposure to adverse physical conditions off-
shore differs across occupational groups, construction and
drilling crews reporting the highest exposure levels (15).
In this study, exposure to physical stressors partially ex-
plained the incidence of minor health problems, especial-
ly headaches, in different job groups. Physical stressor
ratings also varied with job level, those in the higher job
grades reporting less exposure than those in basic grades.
In particular, managers generally worked in office ac-
commodation, removed from the physical stressors ex-
perienced by operating personnel.

Psychosocial stressors

High levels of psychosocial stressors are typically asso-
ciated with adverse health outcomes. Significant stres-
sors identified in the offshore literature include job char-
acteristics, perceived risks, job insecurity, and concerns
about work and family relationships (15, 28, 30, 46, 55).

Job characteristics. Perceived job characteristics, such
as work load, variety, clarity, control, and social support,
contribute to observed links between job types and meas-
ures of health and job satisfaction. Thus the job percep-
tions of offshore personnel differ across occupational
groups (2, 15, 46), and these differences partially account
for levels of well-being and job satisfaction among per-
sonnel in different jobs, perceived clarity and variety be-
ing particularly important in this respect (15). In contrast,
relations between job type and anxiety were primarily
mediated by work load, but low job clarity also played a
significant role.

Perceived risk. The extent to which personnel consider
themselves to be at risk in the offshore environment is a
significant factor underlying stress and anxiety. Several
types of offshore hazards can be distinguished. For in-
stance, Marek et al (56) identified the 6 hazard dimen-
sions of major threats (eg, fires, explosion, and blow-out),



weather conditions, destruction of the installation, fall-
ing objects, cargo handling, and general safety. These di-
mensions were associated with different organizational
factors and specific safety resources, including person-
nel training and safety equipment. Rundmo examined
subjective risks in relation fo organizational factors,
stress, and accidents offshore (55). An analysis of 1990
data indicated that offshore safety measures and risk per-
ceptions, together with physical work conditions and job
characteristics, were all implicated, directly or indirect-
ly, in psychological symptoms among offshore person-
nel, while objective risk (in terms of accident and near-
accident rates) was related to both perceived risk and job
stress.

More recent findings reflect the higher priority now
given to offshore safety. Thus, as compared with the 1990
findings, data obtained in 1994 showed a lower propor-
tion of personnel who felt at risk offshore, a higher pro-
portion satisfied with safety and contingency measures,
and reduced levels of stress (57). However, these overall
comparisons do not reveal the wide differences that ex-
ist in the extent to which different installations are per-
ceived as safe by the personnel on board. Both platform
size and platform age are related to satisfaction with safe-
ty measures, the newest and the largest platforms having
the most favorable ratings (15). Significant differences
in safety ratings were also found between personnel in
different jobs; consistent with other safety literature (58),
the safety of specific work activities (eg, drilling, deck
operations) was found to be rated more highly by those
with first-hand knowledge of that activity than by other
personnel. Satisfaction with safety predicts mental health
over and above the effects of age, neuroticism, and other
control variables (15), suggesting that confidence in the
safety of the work environment is an important factor in
the general well-being among offshore personnel.

Job insecurity. Analyzing data collected in the 1980s,
Sutherland & Cooper (7) identified a factor representing
concerns about career prospects and job security among
offshore personnel, topics that have become increasing-
ly contentious in the 1990s. Recent data highlights the
dissatisfaction of offshore employees with current job se-
curity and future prospects; these concerns are particu-
larly marked among men aged 40—45 years, among
those at lower job levels, and among those on smaller,
older installations (15). Contrary to earlier findings (2),
in these data, operating company personnel showed great-
er dissatisfaction with job security and prospects than
those employed by contractors. In addition to the “down-
sizing” of operating companies (with consequent redun-
dances, and deteriorating career prospects for those who
remain), a significant proportion of personnel previous-
ly employed by operating companies are now contrac-
tors, while others fear the imposition of such a change in
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the future. These structural changes may explain the cur-
rent pessimism of operator personnel. Job insecurity, and
economic stress more generally, has been found to have
a negative impact on employee health (59, 60). Increased
work load is also relevant in this context; in a follow-up
study of oil industry personnel, both onshore and off-
shore, work load showed a highly significant increase
between 1990 and 1995, and this increase partially ac-
counted for the increase in anxiety over this period (61).

Work-family interface. Among many offshore personnel
and their families, the intermittent absence from home
of one partner for periods of two or more weeks is a sig-
nificant source of stress. Coping with repeated partings
and reunions, managing the disruption of family and so-
cial life, and the difficulties of joint decision-making im-
poses demands on both partners. The problem of “inter-
mittent husband syndrome” and the impact of offshore
work on family life have attracted considerable research
attention. (See, eg, references 2, 9, 62—64.) For instance,
Morrice et al (64) found that offshore wives reported
mood and behavioral changes linked to the pattern of
partings and reunions, 10% experiencing particularly se-
vere problems. Most seriously affected were those with
preschool children, and no previous experience of hus-
band absence, and those with outside employment (63).

The issue of work-family relationships among off-
shore personnel is important to the oil and gas industry
as a whole, in that family concerns and the conflicts as-
sociated with partner absence may spill over into the
work situation, impairing mental health (28, 54) and work
efficiency (65) and thereby potentially endangering the
safety of offshore installations. This matter remains im-
portant, particularly because of the current interest shown
by some operating companies in extending the 2-week
offshore tour to 3 weeks, thus potentially increasing the
pressures on family relationships (51).

Individual differences in relation to demographic
and personality variables

Individual differences, particularly demographic and dis-
positional characteristics, are significant factors in work
adaptation, which act as overall predictors of well-being
or as moderators of work environment effects (22, 31,
54). Findings relevant to the offshore industry are re-
viewed in the following sections.

Age
Over the past 30 years, North Sea oil and gas has grown

from a new enterprise employing a relatively young work
force into a mature industry, with a corresponding
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increase in the age profile of employees. This trend has
been accentuated by economic changes that have result-
ed in decreased recruitment and fewer opportunities for
older personnel to transfer to onshore work. Currently, a
high proportion of offshore personnel are in the 40—45
years age group although there is significant variation
across job types and installations (15). While the indus-
try views the increasing age profile of offshore person-
nel with concern, research findings present an ambigu-
ous picture (66). On one hand, older offshore employees
are less likely to visit the sickbay (2) and tend to report
fewer health problems than their younger counterparts
(67); they also report greater job satisfaction than those
in the middle age ranges (15). On the other hand, older
workers have more difficulty adjusting to shift work, not
only onshore (39), but also in the offshore environment
(33). Furthermore, age is positively related to the pro-
portion of medical evacuations necessitated by illness
rather than injury (68). The increasing age profile of off-
shore personnel, coupled with life-style and dietary pat-
terns, has led some authors to suggest that cardiovascu-
lar disease is likely to become a serious problem in this
occupational group in the future (18, 69).

Dispositional measures

Type A behavior. High type A scorers are characterized
by achievement striving, impatience, hostility, irritabili-
ty, and job involvement; this personality pattern tends to
be associated with health impairment, including cardio-
vascular symptoms (70). Among offshore personnel,
workers high in type A behavior are more likely to re-
port psychological distress and accident involvement than
those with low scores (54). Furthermore, the “speed and
impatience” type A component is related to anxiety
among offshore personnel, but not among those in simi-
lar jobs onshore, and this relationship is accentuated by
age. Thus older, high type A’s working offshore report
the highest level of anxiety (21, 71). In contrast, the
“achievement motivation” component of type A is posi-
tively related to offshore job satisfaction. The additional
constraints and regulations to which workers living and
working offshore are exposed relative to those working
onshore may explain the anxiety findings, while oppor-
tunities for more challenging and varied work offshore
probably account for the link between job satisfaction and
achievement motivation offshore.

Extroversion and neuroticism. The dimensions of extro-
version (sociable, active, and adaptable behavior) and
neuroticism (vulnerability and pessimism) are strongly
linked to stress resilience and psychological health (72).
Evidence suggests that offshore personnel are higher in
extroversion and lower in neuroticism than normative
population samples (15, 30), a combination of traits
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normally associated with above-average mental health.
Extroversion has been found to relate to self-reported ac-
cident involvement offshore although not to perceived
stressors, while neuroticism directly predicted both per-
ceived stressors and accident involvement (54). Findings
such as these may contribute to the identification of per-
sonnel at particular risk of accident involvement.

Other dispositional characteristics. Little information
currently exists about how individual adjustment to the
North Sea environment is influenced by other disposi-
tional characteristics. For instance, locus of control (the
extent to which people believe that effort and ability,
rather than fate or chance, determine success and rewards
in life), hardiness, and coping styles are important deter-
minants of responses to life and work stress generally
(31). These dispositional variables may be particularly
relevant in adaptation to the constrained and demanding
work conditions experienced offshore.

Health behavior

While the material in the present review focuses prima-
rily on environmental factors in relation to well-being
among offshore employees, individual life-style and
health behavior is also significant. Evidence suggests that
offshore personnel may be less careful than onshore
groups about following advice relating to smoking, use
of alcohol, diet, and exercise and consequently may be
at greater risk of health impairment. Indeed, the demands
of the North Sea environment, the nature of offshore
work, separation from family, and the importance of
meals as an opportunity for socializing may all accentu-
ate the tendency for offshore personnel to adopt an un-
healthy life-style.

Smoking

The proportion of smokers among offshore personnel
tends to be higher than in the general male population.
Thus, in recent studies, 36.3% and 37.2% of the male
offshore population were found to be smokers (15, 18),
as compared with 31% for men in the United Kingdom,
and 34% for men in Scotland (73). However, there were
significant differences in smoking rates between occu-
pational groups offshore. Thus 25.3% of production op-
erators reported smoking as compared with 44.1% and
48.1% of construction and drilling workers, respective-
ly; in general, operating company personnel were less
likely to smoke (27.3%) than contractors (40.7%) (15).
Social class effects (74), work in a stressful environment
(75), and the availability of duty-free cigarettes offshore
(18) may all contribute to the smoking patterns observed.



Alcohol

A total ban on alcohol on offshore installations is strict-
ly enforced. However, excessive use of alcohol by some
employees while on shore leave, with residual effects af-
ter their return to the installation, was reported in the
1980s (11, 76), and current findings suggest that alcohol
consumption among the offshore work force remains rel-
atively high. In a recent study, 32% of offshore workers
claimed to drink more than 21 units of alcohol a week
(18), as compared with 24% of the general male popula-
tion in Scotland (73). Although empirical evidence of
excessive drinking during shore leave is scarce, anecdo-
tal accounts suggest that “binge” drinking shortly before
returning offshore may impair the safety and quality of
work during the first few days of a tour (2, 12). More
seriously, 7 cases of alcoholic psychosis were diagnosed
among 78 cases of mental disorders necessitating medi-
cal evacuation from offshore installations over a 5-year
period (68).

Dist, obesity and exercisée

Evidence reported in the 1980s highlighted the need for
greater health awareness among offshore personnel, par-
ticularly in relation to body weight, diet, and exercise
habits. Thus Light & Gibson found that 40.1% of an off-
shore sample were overweight according to a standard
classification system and an additional 5.5% were obese;
these incidences were significantly higher than in the
comparison sample (77). In addition to the health risks
of obesity, overweight offshore workers may have diffi-
culty in climbing stairs and negotiating narrow walk-
ways, and may also be a liability in emergencies (78).

Unhealthy eating patterns and the provision of meals
every 6 hours (to cover day and night shifts) are proba-
ble factors underlying obesity among offshore personnel.
Research in the Norwegian sector, in which 203 offshore
personnel were asked about their food intake over the
previous 24-hour period, showed that the average daily
intake was 12.2 MJ (approximately 3000 kcal), 44% of
which came from fats, 39% from carbohydrates, and 17%
from protein, figures that were consistent with food pur-
chase records (69). Excess intake of fats was particular-
ly marked, averaging nearly 50% more than the maxi-
mum recommended value (30%). The extent of energy
expenditure among offshore employees is also relevant
in relation to dietary intake. Some occupational groups
(eg, drillers and deck crews) expend considerable ener-
gy in the course of their work, but others have relatively
sedentary jobs. Although many North Sea installations
provide gymnasiums, evidence of the extent to which
such facilities are used is mixed (18, 77).

However, as compared with the 1980s, more atten-
tion is now given to encouraging “healthy eating” off-
shore, and personnel recognize the need to improve their
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diet (18). Norwegian research suggests that between 1985
and 1993 eating patterns offshore changed in the direc-
tion recommended by the National Nutrition Council and
that health promotion information played a part (79). The
value of health promotion and fitness testing is also high-
lighted by the results of a “life-style program” introduced
in 1992 by a major North Sea operating company (80).

Dbjective health data in relation to medical
evacuations and sickbay visits

Further information about the health of offshore person-
nel can be obtained from an analysis of formal records
related to medical evacuations and sickbay consultations.
These records complement self-report survey data in pro-
viding a source of objective, independent information
about the types of health problems occurring in the off-
shore environment.

Medical evacuations

An analysis of 790 medical evacuations due to illness
(based on 1976—1984 data from the UK sector) showed
that the most frequent cause was disorders of the diges-
tive system (about half of which were dental problems)
(30%), followed by musculoskeletal (20%), respiratory
(15%), nervous system (12%), mental, including stress-
related problems (5%), and cardiovascular (5%) prob-
lems; the remaining 13% was accounted for by a range
of other disorders (81). Among the evacuations due to
injuries, fractures, sprains, and strains were the most
common causes, accounting for 43% of the total. The au-
thors also reported that the proportion of illness evacua-
tions rose relative to the proportion of injury evacuations
over the 8 years of the study. A similar finding was re-
ported more recently (68); in this case, injury evacua-
tions fell from 53% in 1978—1988 to 36% in 1991—
1992, while the proportion due to illness increased cor-
respondingly. Improvements in safety regimes, on the one
hand, and an aging offshore work force, on the other,
could account for these findings. This study also identi-
fied a temporal pattern of medical evacuations in rela-
tion to the offshore work cycle. The highest incidence of
illness requiring subsequent evacuation occurred on the
first day offshore (suggesting that some personnel were
commencing their tour while unfit), whereas the highest
frequency of injury evacuation was on the 4th or 5th day
of the tour.

Sickbay visits

Records of sickbay visits provide further information
about patterns of illness and injury offshore. Anderson
& Cox (82) identified reasons for sickbay consultations
as follows: 40% for medical cases, 10% for skin
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problems, 5—10% for minor trauma, 5—10% for musc-
uloskeletal problems, 1-—15% for ear, nose and throat
problems, and 10—15% for eye problems. In the Statf-
jord study (2), somatic complaints accounted for 47% of
the total sickbay visits, accidents and injuries for 16%,
and personal concerns for 15%. In terms of specific di-
agnoses, musculoskeletal disorders were the most fre-
quent, accounting for 25% of the sickbay visits. There
appears to be little information about the temporal pat-
terns of sickbay visits in relation to the offshore work
cycle, although it has been noted that the peak in medi-
cal consultations tends to occur 3 days after arrival off-
shore (83).

Limitations of survey research

It is clear from the material reviewed that significant em-
pirical associations exist between measures of physical
and psychosocial work conditions offshore and measures
of health outcomes. In addition, comparable onshore and
offshore employees differ in perceptions of their work
and in health measures. In theoretical models of stress,
work conditions are seen as playing a causal role in re-
lation to health, work perception, acting as a mediator of
relations between objective work demands and health
measures (14). However, it is important to recognize that
the methods used in much of the research cited do not
allow the nature or direction of causal influences to be
identified. Cross-sectional data provide only an instan-
taneous “‘snapshot” of conditions at one time. Thus the
effects of work conditions cannot be distinguished from
effects due to the selection and survival of particular
types of individuals in the offshore environment. Further-
more, effects associated with physical installation char-
acteristics or with different occupations may be con-
founded by unmeasured differences in demographic, psy-
chosocial, or organizational factors.

Associations between self-reports of work percep-
tions and health are particularly vulnerable to a variety
of interpretations; in particular, negative affectivity (the
tendency to view both self and environment in a nega-
tive light) tends to inflate correlations between measures
of the perceived work environment and mental health.
Only in a few offshore studies have statistical methods
been used to control these spurious effects (15, 54). An
additional problem is that surveys rarely achieve a com-
plete or near-complete response from the target popula-
tion; indeed, response rates as low as 25—40% are not
uncommon when questionnaires are sent out by mail (28,
54, 84), although in some studies substantially higher re-
sponse rates have been achieved (5, 15). Individuals who
respond to such surveys tend to differ from those who
do not; thus low response rates may give rise to unrepre-
sentative findings.
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Conclusions and areas of further research

North Sea personnel play a crucial role in the oil and gas
industry, the success and productivity of which contrib-
ute significantly to economic prosperity. Considerable
research effort has been directed towards understanding
the physical and psychosocial stressors experienced by
offshore personnel, and their implications for well-being.
Thus offshore personnel are exposed to work patterns (in-
cluding long duty hours, arduous shift patterns, higher
work load, greater task complexity and variety, and less
co-worker and family support) significantly more de-
manding than those of onshore personnel; evidence also
suggests that they experience higher anxiety than their
onshore counterparts. Within the offshore population, ob-
jective factors, the perceived work environment, and in-
dividual differences in age and personality all play sig-
nificant roles in relation to health and safety outcomes.
A considerable number of offshore personnel reports mi-
nor health problems and psychological distress, a small
proportion is involved in serious health emergencies re-
quiring medical evacuation (either through illness or ac-
cident), and the life-style and health behavior of this oc-
cupational group gives cause for concern. However, caus-
al evaluation of the mental and physical health effects of
offshore work is complicated by the high medical stand-
ards required for North Sea employment and the current
lack of prospective studies.

Thus existing research findings provide only a start-
ing point for considering the impact of work conditions
on the health and safety of offshore personnel. The fol-
lowing areas particularly merit further attention:

- Long-term studies of the mental and physical health of
North Sea personnel could provide more reliable infor-
mation than is currently available about the health ef-
fects of offshore work. In addition to prospective stud-
ies, such as those carried out in the petroleum industry,
if the biomedical data collected during routine medical
examinations could be made accessible to researchers,
they would provide a valuable resource for examining
the long-term health impact of offshore work. Regular
computer-based health and fitness monitoring of off-
shore personnel, currently being introduced by some op-
erating companies, could also serve a similar purpose.

- The increasing age profile of the offshore work force
requires that more attention be given to the impact of
offshore work on the performance and health of older
offshore personnel. In particular, it is important to dis-
cover whether offshore work, and day-night shift rota-
tion in particular, has cumulative ill-effects on health
over and above those solely due to age.

- In recent years, the oil and gas industry has undergone
major structural changes, among the main effects of
which have been down-sizing, redundancies, and job



insecurity. Remaining employees have been exposed to
additional demands both quantitative (eg, increased
work load) and qualitative (eg, multiskilling) in nature.
Research in the oil industry has yet to document the
health effects of these changes, although the damage to
the morale and security of the work force is widely rec-
ognized.

- Evidence suggests that the health, performance, and
sleep patterns of offshore shift workers are impaired rel-
ative to those of dayshift personnel; patterns of shift ro-
tation are also important. Drill crews are exposed to par-
ticularly demanding conditions, usually working a
0000—1200 and 1200—2400 shift rotation pattern rath-
er than the more favorable 0600-—1800 and 1800—
0600 schedule. Drilling is physically and mentally de-
manding, and often carried out in a noisy and cold en-
vironment. In all these respects, the work situation of
this occupational group could be improved, and would
merit research attention.

- Few recent studies have focused on “work-family in-
teraction” among offshore personnel, although the in-
creased proportion of women now working outside the
home may intensify the problems of “intermittent hus-
band absence”. Furthermore, although women still
make up only a small proportion of the UK offshore
work force, their numbers are likely to increase in the
future, and the particular problems of the work-family
conflict experienced by women who work offshore have
not yet been adequately addressed.

Finally, it should be emphasized again that the top-
ics outlined here, and other aspects of psychosocial re-
search offshore, cannot be adequately studied by relying
solely on cross-sectional survey data. In recent years, sci-
entists in more general areas of stress research have in-
creasingly recognized the need for longitudinal data and
for a wider range of outcome measures. In the future, it
is important that studies of psychosocial factors in the
offshore work environment also focus greater attention
on the use of more sophisticated research methods and
longitudinal designs.
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