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Objective

This study aimed to investigate the association between individual and psychosocial
work factors and mental distress among offshore shift workers in the Norwegian petroleum industry.

Methods All 2406 employees of a large Norwegian oil and gas company, who worked offshore during a two-week period in August 2006, were invited to participate in the web-based survey. Completed
questionnaires were received from 1336 employees (56% response rate). The outcome variable was
mental distress, assessed with a shortened version of the Hopkins Symptom Checklist (HSCL-5).
The following individual factors were adjusted for: age, gender, marital status, and shift work locus
of control. Psychosocial work factors included: night work, demands, control and support, and shift
work–home interference.

Results The level of mental distress was higher among men than women. In the adjusted regression
model, the following were associated with mental distress: (i) high scores on quantitative demands,
(ii) low level of support, and (iii) high level of shift work–home interference. Psychosocial work
factors explained 76% of the total explained variance (adjusted R²=0.21) in the final adjusted model.

Conclusions Psychosocial work factors, such as quantitative demands, support, and shift work–home
interference were independently associated with mental distress. Shift schedules were only univariately associated with mental distress.

Key terms mental disorder; mental health; neuroticism; night work; shift work–home interference;
shift work locus of control.

Employees in the Norwegian offshore industry work
long and intensive shifts. Their workplaces are installations in the North Sea where they are exposed to isolation, extreme weather, and risk of accidents. Although
studies on shift work in the petroleum industry have
increased in recent years, there is still a lack of knowledge about the effects of such working arrangements on
mental health (1).
We presumed that the mental health of shift workers
in the Norwegian petroleum industry would be affected
by individual (2–7) and psychosocial work factors (8–21).
We know from previous research on the general population that women report higher levels of anxiety and
depressive symptoms than men (22, 23), and therefore,
we hypothesized that the women in this study would

report higher levels of mental distress. In addition to age
and gender, we included structural support such as marital status. There is a lack of knowledge on the impact of
such individual factors when psychosocial work factors
such as night work, demands, control, support, and shift
work–home interference are considered. Internal locus of
control is considered to be a factor resembling coping or
resilience in overcoming the effects of shift work (24–28),
however, less is known about its effect among offshore
shift workers (7). With this in mind, we investigated
mental distress among offshore shift workers with the
following research questions: (i) what is the association
between mental distress and individual factors, such as
age, gender, single marital status and shift work locus
of control, and psychosocial work factors, such as night
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work, demand, control, support and shift work–home
interference? (ii) what is the relative influence of individual and psychosocial work factors on mental distress
in a multiple regression model?

Methods
Design and subjects
All 2406 employees of a Norwegian petroleum company who worked offshore during a two-week period
in August 2006 were invited to participate in the study.
The research design used a web-based questionnaire (7),
and complete questionnaires were received from 1336
employees (56% response rate).
Dependent variable
Mental distress was assessed with a shortened version
of the 25-item Hopkins Symptom Checklist (HSCL-5),
which is a valid measure of anxiety and depressive
symptoms (29–31). The HSCL-5 consists of five items,
each with five response options, ranging from 1= “not
at all” to 5=“very much”. The index was scored as
the mean of the item scores. A scale of sum score was
constructed, based on scores from 0–4, for comparison
with other studies. High scores indicate high levels of
mental distress.
Independent variables
Demographics. Participants were asked to state their
marital status, and two categories were constructed
based on the responses married/partner/cohabiting versus single.
Shift work locus of control. The original Shift work
Locus of Control Scale (SHLOC) contains 20 items
relating to four shift work-related areas, and the instrument has previously been validated (32). In this study,
we used two items from the health dimension: (i) my
physical well-being depends on how well I take care of
myself when I work shifts, and (ii) if I feel ill when I am
working shifts, it is because I have not been taking care
of myself properly. The response categories went from
1=“strongly disagree” to 6=“totally agree”.
Shift arrangements. On Norwegian installations, the
most frequently worked pattern is two weeks working offshore, alternating with four weeks shore leave,
and the standard shift duration is 12 hours (7, 33). As
the period includes shore leave, we consider all the
participants in this study to be shift workers. Participants
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were asked to specify the type of shift rotation they
worked. Based on the responses two categories were
constructed, namely day work (656 persons) and shift
schedule including night work (680 persons).
Demand, control, support. The General Nordic Questionnaire for Psychological and Social Factors at Work
(QPS Nordic) includes psychological and social factors
at work that are related to well-being and health (34).
In this study, we used QPS-scales of job demands and
control and a scale concerning general social support
from colleagues and supervisors; we added the term shift
work to the questions. The three scales had five response
categories ranging from 1=“very seldom or never” to
5=“very often or always”. We used mean scores of each.
Shift work–home interference. Two questions were taken
from the standard shift work index, regarding the effect
of shift work on social and domestic life (28). The items
were: “in general, to what extent does working shifts
cause you problems with social life”, and “in general,
to what extent does working shifts cause you problems
with domestic life?” with 5 response categories ranging
from 1=“never” to 5=“always”. We used a mean score
for these two questions, since they correlated highly.
Table 1 provides an overview of the independent
variables.
Statistical analysis
To study the variables and their relative impact on
mental distress, we used block-wise linear regression
analyses with a forced entry strategy. We included a
block with individual vulnerability first (age, gender,
marital status, and shift work locus of control); then we
included two blocks of psychosocial work factors. All
the variables were normally distributed, except mental
distress. However, the residuals were normally distributed and did not affect the analysis.
Ethics
The research data were anonymous. The study was conducted in accordance with the World Medical Association Declaration of Helsinki and with permission from
the Data Inspectorate of Norway.

Results
The mental distress mean sum score was 3.1 [standard
deviation (SD) 3.5] for men and 2.4 (SD 3.2) for women.
Table 2 shows the individual and psychosocial work
factors that were associated with mental distress.
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Table 1. Number, percentage, minimum/maximum (min/max) scores, range, mean and standard deviation (SD) of the dependent and
the independent variables.
N
Mental distress
Age group
20–29
30–39
40–49
50–59
>60

%

1001

1–5

85
275
499
415
62

6
21
37
31
5

Gender
Women
Men

224
1112

17
83

Marital status
Married
Single

1134
144

89
11

Individual factor
Shift work locus of control

1244

Shift schedule
Day work
Shift schedules including night work
Psychosocial work factors
Quantitative demands
Decisional demands
Control
Support
Shift work–home interference

656
680

Min/max

Range

Mean

SD

1–4.4

1.6

0.7

20–64

45.1

9.6

1–6

1–6

3.8

1.0

1–5
1–5
1–5
1–5
1–5

1.5–5
1–5
1–5
1–5
1–5

3.3
3.5
3.3
3.4
2.6

0.6
0.6
0.8
0.9
0.9

49
51

1295
1295
1138
982
1253

Blockwise multiple regression analyses
In the first model, we entered the individual factors; low
scores on locus of control were significantly associated
with mental distress. In block 2, the shift work arrangements lost their significance when adjusted for individual factors. In block 3, we entered other psychosocial
work factors. Shift work locus of control was no longer
significantly associated with mental distress, whereas
high scores on quantitative demands, low scores on
social support, and in addition high scores on shift work
home–interference were all significantly associated with
mental distress.
To control for individual vulnerability that may
affect the self-reported measures, we included neuroticism personality trait that resembles negative affectivity (3) in an additional model (not shown in table 2).
This did not affect any of the adjusted factors; those
who proved to be significant – before neuroticism was
included in the adjusted analysis – remained significant
in this additional model.
Relative influence
The final model in table 2 explained 21% of the variance in mental distress in this study. Of this variance,
the individual and psychosocial work factors contributed
24% and 76%, respectively, of the total explained variance of mental distress in our model.

Discussion
A major finding is that psychosocial work factors, such
as quantitative demands, support, and shift work–home
interference, were independently associated with mental
distress; these factors contributed to a large majority
of the total explained variance. Contrary to what we
expected, shift schedules were only univariately associated with mental distress. This is partly in accordance
with Bara et al’s study (35). They only found a weak
association between irregular work hours and mental
distress. Somewhat unexpectedly, we found that men
reported more mental distress than women, although the
effect of gender disappeared when we controlled for the
other individual variables.
The effect of shift work–home interference is one of
the strongest in our analyses. Previously, we found that
only a few participants of this population reported that
their shift schedule affected their social and domestic/
family life (7). This may imply that shift work–home
interference is strongly related to mental distress for those
few affected by problems with family and social life.
We found that both high scores on quantitative
demands and low scores on social support were associated with mental distress among the petroleum offshore workers. To our knowledge, this is the first study
to investigate the role of psychosocial work factors,
controlling for individual factors, among selected offScand J Work Environ Health 2011, vol 37, no 6

553

Mental distress among offshore workers in Norway

Table 2. Associations between individual and psychosocial work factors and mental distress (dependent variable) in a linear regression
Blocks entered in the multiple analyses
(forced entry)

Unadjusted analyses

Adjusted analyses
Model 3 (all 3 blocks included)

β

95% CI

β

95% CI

Block 1
Age
Gender
Single marital status
Shift work locus of control

0.00
-0.14 a
0.06
-0.15 c

-0.04– 0.04
-0.25– -0.02
-0.07–0.19
-0.19– -0.11

-0.03
-0.09
0.13
-0.03

-0.08 – 0.01
-0.21 – 0.03
0.00 – 0.26
-0.08 – 0.01

Block 2
Shift schedules including night work

0.12 b

0.04– 0.21

0.01

-0.09 – 0.11

Block 3
Quantitative demands
Decisional demands
Control
Support
Shift work home interference

0.23 c
0.15 c
-0.14 c
-0.21 c
0.32 c

0.15–0.30
0.08–0.21
-0.19– -0.08
-0.26– -0.16
0.28–0.37

0.17 c
-0.02
-0.04
-0.11 c
0.28 c

0.09 – 0.26
-0.10 – 0.05
-0.10 – 0.03
-0.17 – -0.06
0.22 – 0.34

Adjusted R² (blockwise cumulative)

0.05

0.05
0.21

P<0.05
P<0.005
c P<0.001
a

b

shore workers. Our findings are in keeping with a
meta-analysis that found a risk of mental disorders for
those with high demands and low decision latitude (19).
Further, several studies have found a significant association between social support and mental health (19).
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