
� 1Asare BY-A, et al. BMJ Global Health 2021;6:e005112. doi:10.1136/bmjgh-2021-005112

Health and well-being of rotation 
workers in the mining, offshore oil and 
gas, and construction industry: a 
systematic review

Bernard Yeboah-Asiamah Asare  ‍ ‍ ,1,2 Dominika Kwasnicka  ‍ ‍ ,3,4 
Daniel Powell  ‍ ‍ ,2,5 Suzanne Robinson  ‍ ‍ 1

Original research

To cite: Asare BY-A, 
Kwasnicka D, Powell D, et al. 
Health and well-being of rotation 
workers in the mining, offshore 
oil and gas, and construction 
industry: a systematic 
review. BMJ Global Health 
2021;6:e005112. doi:10.1136/
bmjgh-2021-005112

Handling editor Seye Abimbola

►► Additional supplemental 
material is published online only. 
To view, please visit the journal 
online (http://​dx.​doi.​org/​10.​
1136/​bmjgh-​2021-​005112).

Received 22 January 2021
Accepted 24 June 2021

For numbered affiliations see 
end of article.

Correspondence to
Bernard Yeboah-Asiamah Asare;  
​bernard.​yeboah-​asiamah@​
postgrad.​curtin.​edu.​au

© Author(s) (or their 
employer(s)) 2021. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction  Rotation work, characterised by travelling 
long distances to work in isolated areas where workers 
typically rotate consecutive days working and living 
on-site with periods at home, is increasingly used in 
the resources and construction sectors globally. Such 
employment practices may have an impact on workers’ 
health and well-being. This systematic review explores 
the impact rotation work has on mental and physical 
outcomes in rotation workers in the resources and 
construction sectors.
Method  The PubMed, Medline, EMBASE, CINAHL, 
PsycINFO, and Scopus databases were systematically 
searched on 1 May 2020 to identify quantitative, 
qualitative and mixed-method studies addressing the 
health of rotation workers published in peer-reviewed 
journals. Findings from the studies were summarised 
narratively.
Results  Of 6268 studies retrieved, 90 studies were 
included in the review. Studies suggested higher 
prevalence of psychological distress in onshore rotation 
workers and higher overweight/obesity rates among 
rotation workers as compared with the general population. 
We found more sleep problems and higher levels of 
smoking during work periods compared with off-site 
days; and higher alcohol intake during off-site days 
compared with on-site days. Workers generally perceived 
their physical health status as good. High-perceived 
job demands (such as workload, repetitive work) were 
associated with mental distress and exhaustion, sleep 
problems and perceived poor physical health status, while 
high-perceived job resources (such as job clarity/control, 
support) were associated with low mental distress and 
exhaustion, less smoking and alcohol intake, and better 
sleep.
Conclusion  Rotation work is associated with several 
poorer health behaviours and outcomes, such as sleep 
problems, smoking, alcohol consumption and overweight/
obesity. Interventions needed to improve rotation workers’ 
health should include maximising available job resources 
and reducing job demands. Further longitudinal studies are 
needed to explore the long-term health effects of rotation 
work and the short-term contextual effects of the different 
aspects of rotation work.

BACKGROUND
Rotation work is characterised by travelling 
long distances to work in isolated areas: workers 
typically rotate consecutive days of working and 
living on-site with periods at home.1 Rotation 
work is commonly referred to as long distance 
commuting (LDC) due to the distance between 
worksite and home, which could be more than 

Key questions

What is already known?
►► Rotation work arrangements of rotating consecutive 
days of working and living on-site with periods at 
home are increasingly used in the resources and 
construction sectors around the world.

►► Rotation employment is associated with several 
health and well-being issues among workers.

What are the new findings?
►► Prevalence of psychological distress varied between 
onshore and offshore rotation workers; onshore ro-
tation workers showed higher prevalence than off-
shore workers and the general population.

►► Studies suggested both onshore and offshore ro-
tation workers had poorer sleep and more fatigue 
during on-shift days; smoked more; consumed more 
alcohol; and were more overweight and obese than 
the general population.

►► Job demands of rotation work were associated with 
poor physical and mental health outcomes, while 
available job resources were associated with better 
physical and mental health outcomes of workers.

What do the new findings imply?
►► Studies are needed to identify the causal determi-
nants of poorer health outcomes in rotation work, 
and investment in interventions to minimise their 
impact.

►► There is a need for creating workplace environ-
ments that minimise the negative aspects of rotation 
work and maximise the positive aspects to support 
rotation workers to reduce job stress and promote 
health.
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100 km. Other terms used to describe this type of work are: 
fly-in fly-out (FIFO), drive-in drive-out (DIDO) or bus-in bus-
out (BIBO) or ship-in ship-out (SISO) based on the means 
of transport used.2 3 Rotation work differs from other 
mobile work arrangements by its ‘rotational work schedule’ 
of prespecified consecutive days of work followed by leave 
periods, known as roster systems, which vary and can be 
even or uneven periods; for example, 2 weeks’ work/2 
weeks’ home, or 8 days’ work/6 days’ home.4 Other typical 
characteristics of rotation work are: extended working hours 
ranging between 10 and 14 hours5 with average 12 hours per 
shift considered as standard3 6; provision of accommodation 
at or near the worksite; living without families; and trans-
portation arrangements between the worksite and home, 
commonly paid for or subsidised by companies.1 3 Working 
days are compressed into day and/or night shift patterns 
described as fixed/regular day shift or night shift and irreg-
ular/swing/rotational shift of day and night.6

Rotation work is increasingly practised around the world 
in the resources sector, originally in offshore oil and gas 
sector2 5 where daily commuting is practically impossible3 
and, more recently, within onshore mining and related 
construction sectors, particularly in Australia and Canada.2 7 
Rotation work is increasingly used as a result of resources 
boom leading to high demand for skilled labour; to staff 
operations in remote areas where labour is in shortage1 3 7 8; 
and as ways of moving workers during construction phases 
and between short-life extraction sites8 and cutting down the 
cost associated with developing, maintaining and decommis-
sioning of ‘single-industry communities’.5 8 Furthermore, 
increasing use of rotation work in the onshore mining and 
related construction sectors has also been attributed to the 
lack of social amenities at remote communities preventing 
families from relocating nearby,3 8 and the improved flexible 
and low-cost transportation and communication systems.1 8

However, the employment practices of workers 
differ between onshore sites and offshore installations. 
Offshore workers are mostly on more extended rosters; 
for example, typically 2 weeks on/2 or 3 weeks off in the 
UK9 or 4 weeks on/4 weeks off in China10 and work over-
time (averaging more than 16 hours per week),11 whereas 
onshore mining and construction-related sites mostly 
work shorter and asymmetric rosters12; for example, 
8 days on/6 days off in Australia.13 14 Offshore rotation 
workers typically share their on-site accommodation 
with another worker, leisure activities and facilities are 
normally confined to the worksites (with limited space, 
reduced illumination and aeration)9 15 and are exposed 
to varying weather conditions such as strong wind and 
cold.6 16 Onshore rotation workers have typically not 
shared on-site accommodation, recreational facilities are 
often not confined and could be nearby worksites,3 and 
workers may be faced with dry and hot temperatures.17

Working in a FIFO job usually attracts relatively high sala-
ries with relatively long periods of leave to be with family 
and friends.8 Nevertheless, rotation employment is often 
associated with several health and well-being issues among 
workers.4 18 A narrative review of 26 studies has documented 

high levels of occupational stress, poor mental well-being, 
high body mass index (BMI, overweight and obese), muscu-
loskeletal disorders, poor diet, limited physical activity, and 
high rates of smoking and alcohol intake in offshore oil 
and gas workers.19 Another review of 59 studies to examine 
the impact of FIFO work on mental health and well-being 
highlighted higher levels of mental health problems among 
FIFO workers (mostly onshore) compared with the general 
population in Australia.14 Another review highlighted 
sleep disruptions and accumulated fatigue among rotation 
workers.4 The high risk of health problems among rota-
tion workers has been associated with rotation work char-
acteristics4 including long work hours and shift patterns,6 
demanding workload or task, and occupational and envi-
ronmental stressors,6 such as the lack of social support 
from supervisors and work colleagues.19 Two reviews that 
focused on offshore oil and gas workers6 20 found offshore 
night shift workers experienced more sleep problems than 
day shift workers, and that adaption to night work was faster 
than re-adaption to daytime work or at home. In the review 
by Parkes,6 offshore shift patterns were found to be associ-
ated with gastric complaints and impaired mental health. 
The research outlined suggests several possible psycho-
social and health effects associated with rotation work. 
Although previous systematic reviews have highlighted the 
health impact of rotation work on workers, these reviews 
have focused on the effects of shift pattern arrangement on 
specific health outcomes,6 20 general health issues,19 21 and 
impact on mental health and well-being.14 Meanwhile, these 
reviews were limited to specific working populations in the 
resource industry (eg, offshore oil and gas workers),6 19–21 
and specific geographical setting (eg, Australia and the 
North Sea, UK).6 14 This current systematic review covers all 
the occupational populations in the resource (mining and 
offshore oil/gas) and construction sectors and is not limited 
to any geographical setting or specific health condition, to 
give a broad overview of the health impact of rotation work 
globally.

The objectives of this review are to synthesise: (1) 
the reported physical and mental health outcomes and 
health-related behaviours of rotation workers in the 
resource and construction sectors, and (2) work-related 
factors associated with the physical and mental health 
and health-related behaviours of the rotation workers.

METHOD
Study design
This study is a narrative systematic review of literature 
conducted following the guidelines of Joanna Briggs 
Institute (JBI) for quantitative and qualitative reviews22 
and reported in line with the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses guidelines.23 
The protocol of this review was preregistered on PROS-
PERO (ID=CRD42020167649).

Eligibility criteria
The review included quantitative, qualitative and 
mixed-method studies, original articles published in 
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peer-reviewed journals and in English language. The 
review included studies with participants who were rota-
tion workers or LDC, or FIFO or DIDO or BIBO or SISO 
and worked in the resource (offshore oil and gas, and 
mining) and construction industry. Rotation workers 
were defined as those who travel long distances to work 
in remote areas, operate long work hours (mostly for 
12 hours) and work shift patterns for a specified number 
of days, and after which they come back home to spend 
another specified number of days. Studies which drew 
data from rotation workers, comparing them with other 
groups, were included. Studies with more than 50% of 
participants classified as LDC, DIDO, FIFO, BIBO and 
SISO workers in the resources (mining and oil and gas) 
were also included.

Quantitative studies were included in the review if 
they measured and reported physical and mental health 
outcomes, health-related behaviours and/or work-related 
factors associated with health outcomes among rotation 
workers. Qualitative studies that discussed the impact of 
rotation work arrangement on the physical and mental 
health and well-being of rotation workers and the percep-
tion of the rotation work characteristics that influence 
their health and well-being were also included.

We excluded studies that were reviews, research 
reports, editorials, book chapters, letters, conference 
proceedings, laboratory studies, and study design not 
clearly defined, or used proxy data (medical records or 
administrative data) as opposed to recruited participants’ 
data. Studies that reported on adaption and re-adaption 
of circadian rhythm, and cancers were excluded. The 
quantitative or qualitative components of mixed-method 
studies which do not report on participants’ characteris-
tics, data collection and analysis methods were excluded.

Data sources and search procedure
Six electronic databases including PubMed, Medline, 
EMBASE, CINAHL, PsycINFO, and Scopus were searched 
for peer-reviewed relevant publications with no restrictions 
on study designs, date of publication and geographical 
location. The search strategy used included two groups of 
terms related to health and rotation work. Health included 
search terms such as sleep, anxiety, depression, stress, 
fatigue, alcohol, smoking, “physical activity”, exercise, over-
weight, obesity, “body mass index”, diet, “mental health”, 
“psychological distress”, “physical health”, sick*, ill*, well-
being. Rotation work included search terms such as “Fly-in 
fly-out”, FIFO, “long-distance commuting”, “rotation shift”, 
“rotation work shift”, “Drive-in Drive-out”, offshore. The 
two main groups of terms were combined with ‘AND’ and 
the search terms within each group were combined with 
‘OR’. Full search strategy including key terms and subject 
headings for each of the databases used is presented in 
online supplemental material 1. Hand searching for other 
relevant articles was done by reviewing the reference list of 
the included articles. Searches were conducted on 1 May 
2020.

Study screening and selection
The citations identified were uploaded into EndNote and 
later to the Covidence software24 and all duplicates removed. 
Two of the authors (BY-AA and DK) then screened the 
titles and abstracts of articles for eligibility. Full texts for 
all potential eligible studies were retrieved and screened 
again for eligibility against the inclusion criteria. Differ-
ences that arose were resolved through discussion, and 
suitable articles were included in the systematic review. 
Articles excluded at the full-text screening were recorded 
and the reasons that informed the exclusion of studies 
per the inclusion criteria reported (figure 1).

Assessment of methodological quality
The articles included in the review were evaluated for meth-
odological quality independently by two of the reviewers 
(BY-AA and DK). The tools for appraisal of quantitative 
descriptive studies in the JBI Meta-Analysis of Statistics 
Assessment and Review Instrument (JBI-MASt ARI) and JBI 
Qualitative Assessment and Review Instrument (JBI-QARI)25 
were respectively used to assess the quantitative and qualita-
tive studies included in the review. Issues of any differences 
that arose were resolved through discussion. Each tool has 
a checklist of items rated on ‘Yes’, ‘No’, ‘Unclear’ and ‘Not 
applicable’ and was assigned with a score of 1 for ‘Yes’, 0 for 
‘No’ and ‘Unclear’, and not applicable items were excluded 
from the scoring. Studies were rated against the items on 
the checklists; tools for analytical cross-sectional and cohort 
studies included 9–11 items with possible scores between 
0 and 11, while the tool for qualitative study assessment 
included 10 items and a study score ranged between 0 and 
10. Scores were subsequently converted to give a percentage 
score26 with scores below 50% considered low quality, 
50%–69% considered medium quality, and scores above 
70% representing high quality. The quality assessment was 
not used to exclude studies from the review27 and as stipu-
lated by Lucas et al28 strictly using quality criteria for exclu-
sion may exclude relevant studies based on not conforming 
with a specific reporting criterion. The quality assessment 
results were recorded and reported in the review to inform 
the interpretation of the findings.

Data extraction and strategy for data synthesis and analysis
Standardised data extraction sheets (online supplemental 
material 2) were developed based on the templates from 
the JBI-MASt ARI data extraction tool for quantitative 
data and JBI-QARI for the qualitative studies and piloted 
specifically for this study and were used to extract data 
from selected studies. For quantitative studies, the key 
information extracted included authors, year of publi-
cation, study design, aims/objectives, study setting and 
participants’ characteristics, health outcomes and their 
mode of measurements, and the key findings. For qual-
itative studies, together with the study characteristics, 
perceptions of the physical and mental well-being and 
work-related characteristics that influence their well-
being were extracted. One reviewer (BY-AA) did data 
extraction and another researcher (DK) cross-checked 
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10% of data. Any differences that arose were resolved 
through discussion.

Quantitative and qualitative data were extracted in 
terms of the studies’ characteristics and key findings 
and table summaries were presented. The review aimed 
to explore health outcomes and related behaviours 
reported among rotation workers, and as such thematic 
analysis was done. Based on previous literature,4 6 14 19 20 
we expected that studies would fit into four broad themes: 
mental health outcomes, physical health outcomes, sleep 
and broadly defined ‘lifestyle’ behaviours. Studies were 
narratively reviewed within these themes and further 
organised into subthemes as they emerged from the 
reviewed literature. Meta-analysis was not performed due 
to the high heterogeneity of study designs and assess-
ment of health outcomes. We report effect sizes in text 
where this was possible to do so briefly and meaningfully 

(for example, standardised effect sizes were reported) 
and further methodological and statistical details can be 
found in online supplemental material 3.

Patient and public involvement
Patients and the public were not involved in this system-
atic review.

RESULTS
Characteristics of studies
The initial searches retrieved 6268 studies, of which 269 
full texts were screened for eligibility, and 90 studies (76 
quantitative, 10 qualitative and 4 mixed-method studies) 
were included in the review (figure 1). Included studies 
(online supplemental material 3), published between 
1987 and 2020, were conducted in several countries 

Figure 1  Flow diagram of identifying and selecting studies for the systematic review.
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around the world: 25 in the UK, 23 each in Australia and 
Norway, 6 in China, 3 in Iran, 4 in the Netherlands, 2 
in Brazil, and 1 each in Sweden, the USA, Croatia and 
Canada. Forty-two of the studies examined outcome data 
on mental health and well-being, 38 studies on sleep 
problems and fatigue, 20 on BMI, 15 on perceived phys-
ical health status, and 14 studies each on alcohol intake 
and smoking, 11 each on physical activity and musculo-
skeletal disorders, 7 on diet/nutrition and 6 on gastric 
problems.

The majority of studies (n=64) were conducted with 
offshore oil and gas workers, 16 studies with mining 
workers, 5 with FIFO workers predominately from mining 
sectors, 3 with construction rotation workers, 1 with 
onshore oil workers, and 1 with mining and construction 
workers. The majority of participants in the studies were 
men (averagely 91.2%), and all were aged between 16 
and 68 years (mean of study means=39.23±4.29 years). 
The majority (89.25%) of studies were rated medium to 
high on the JBI Quality Rating Scale: 58 of 90 studies, 
for example,29–43 rated ≥70% (high), 23 studies, for 
example,18 44–49 rated 50%–69% (medium), and 9 studies, 
for example,17 50–57 rated <50% (low) (table 1).

Based on their findings, studies were categorised 
into four main themes of health outcomes and related 
behaviours: (1) mental health and well-being, (2) phys-
ical health, (3) sleep and (4) lifestyle behaviours. Below, 
findings for each theme are summarised in terms of 
outcomes and predictors for each theme.

Mental health and well-being
Psychological distress
Studies examined prevalence using cut-offs on validated 
scales. Prevalence rates of psychological distress varied 
across eight studies: onshore workers (10.0%–36.3%, 
n=6 studies)18 43 52 58–60 and offshore workers (8.0%–
14.0%, n=2 studies).61 62 No study recruited a general 
population comparison group, only comparing these 
rates with secondary data sources reflecting the general 
population (typically ranging from 7.6% to 13%) in five 
studies.43 52 59 60 62

Depression
Studies showed mixed findings for depression and depres-
sive symptoms in rotation workers. Studies employed 
a mixture of methods to identify cases of depression 
within rotation workers, including cut-offs on validated 
scales18 41 42 50 63 64 and symptoms checklist.58 65–67 Six 
studies examined the prevalence of depression among 
rotation workers: onshore workers (28.3%–32.3%, n=3 
studies)18 41 42; offshore workers (16.7%–28.0%, n=3 
studies).50 63 64 No general population comparison groups 
were recruited in any study, though two studies41 42 made 
reference to a secondary source68 reporting prevalence 
of depressive episodes (4.1%) and affective disorders 
(6.2%) in Australia. One study recruited both offshore 
rotation workers (16.7% prevalence) and onshore 

non-rotation petroleum workers (22.8%), but statistical 
comparisons were not performed.64

Seven studies examined the levels of depressive symp-
toms among rotation workers using symptoms check-
list.18 42 50 58 65–67 Using the cut-offs belonging to the scales 
used, the sample means suggested that, on average, 
rotation workers had minimal depressive symptoms in 
four studies (one offshore, three onshore)58 65–67 and 
moderate in one study.18 Two studies with a comparison 
group compared fathers with onshore rotation jobs with 
other fathers in cross-sectional surveys, but the differ-
ence was not statistically significant.66 67 Two other studies 
with comparison group compared rotation workers with 
onshore non-rotation workers and found depressive 
symptoms to be statistically significantly lower in rotation 
workers in one study (marginal mean scores 15.5; 95% 
CI=14.3 to 16.6 vs 19.7; 95% CI=17.0 to 22.4, p=0.01)42 
but no differences in the other study.50

Anxiety
Studies regarding anxiety among rotation workers also 
showed mixed findings. Studies employed a mixture 
of methods to identify cases of anxiety within rotation 
workers using cut-offs on validated scales18 50 63 64 and 
symptoms checklist.58 67 69 70 Four studies examined the 
prevalence of anxiety among rotation workers18 50 63 64: 
22.3% among onshore rotation workers18 and 11.4%–
15% among offshore rotation workers.50 63 64 Only one 
study recruited and compared offshore rotation workers 
(11.4% prevalence) with onshore non-rotation petro-
leum workers (13.9%), but statistical comparisons were 
not performed.64

Furthermore, nine studies examined the level of anxiety 
symptoms among rotation workers using symptoms 
checklist.50 58 66 67 69–73 Of these studies, seven reported 
low level of anxiety symptoms: one study described their 
samples as having low levels of anxiety symptoms based 
on their sample means being below some threshold on 
the scale used58 and remaining studies also reported 
sample means below any threshold for normal/mild 
anxiety.66 67 69 71–73

No study recruited a general population comparison 
group, only comparing the mean scores with secondary 
data sources and reported comparable scores among 
onshore rotation workers in one study58 but higher scores 
among offshore rotation workers in another study.70 Four 
studies with comparison groups compared rotation jobs 
with non-rotation workers in cross-sectional surveys: 
one study found offshore rotation had higher level of 
anxiety symptoms than onshore non-rotation petro-
leum workers (3.62±3.42 vs 2.43±2.18, p<0.01),69 but no 
statistically significant differences were reported in three 
studies.50 66 67

Stress
Six studies examined levels of stress symptoms among 
rotation workers using symptoms checklist.18 30 58 66 67 74 
Using the cut-offs and scores based on scales used, the 
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sample means suggested rotation workers had low level 
of stress symptoms in five studies18 30 58 67 74 and moderate 
in one study.66 Two cross-sectional studies with compar-
ison groups compared fathers working onshore rota-
tion jobs with fathers working non-rotation jobs, but the 
differences were not statistically significant.66 67 No study 
recruited a general population comparison group, one 
study only compared mean scores on Depression, Anxiety 
and Stress-21 Scale with secondary data sources in non-
clinical general population and reported comparable 
scores among onshore rotation workers, but no statistical 
comparison was done.58

Emotional exhaustion and worn-out
Four studies examined emotional exhaustion and 
feeling ‘worn-out’ among rotation workers using symp-
toms checklist.29 75–77 Both emotional exhaustion and 
‘worn-out’, defined by ‘symptoms of emotional liability, 
tiredness and cognitive confusion’, have been opera-
tionalised by the same Worn-out Scale from the General 
Well-Being Questionnaire.75–77 Based on the mean scores 
and cut-offs of scales used, the sample means suggested 
rotation workers had low emotional exhaustion and low 
‘worn-out’ in three studies.75–77 One longitudinal study 
documented a daily increase in emotional exhaustion 
and decrease in work engagement over the course of up 
to 28-day onshore rotation work period, but there was no 
comparison group.29 Only one study with a comparison 
group compared offshore rotation workers with onshore 
non-rotation petroleum workers, and found statisti-
cally lower worn-out level than in onshore non-rotation 
oil workers (mean score 13.82 vs 15.11, p<0.001).76 No 
study recruited general population comparison group, 
two studies only compared mean scores with secondary 
data sources in factory workers and reported comparable 
scores among offshore rotation workers, but no statistical 
comparison was done.76 77 Qualitative evidence suggested 
offshore rotation workers experienced mental exhaus-
tion due to the long shift hours associated with rotation 
work.34

Suicide risk
Only two studies examined suicide risk among rota-
tion workers, and both used the same sample (onshore 
rotation workers in Australia). In these studies, suicide 
risk was determined using Beck Hopelessness Scale, 
with scores above 9 indicating elevated risk for suicide 
intentions and behaviour. Here, suicide risk prevalence 
was reported as 26.7%.41 42 One of these studies found 
suicide risk was lower among onshore rotation mining 
workers (26.7% prevalence) than onshore non-rotation 
mining workers (27.4%) (p=0.02).42 No general popu-
lation comparison groups were recruited, though both 
studies made reference to a secondary source reporting 
prevalence of one in six of the general population.41 42 
There was no study that examined suicide intention or 
behaviour among offshore rotation workers.C
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Psychological well-being
Studies showed inconsistent findings. Studies employed 
a mixture of methods to examine the levels of psycho-
logical well-being within rotation workers using symp-
toms checklist,54 69 70 78 79 cut-off points on validated 
scales34 80 and self-reported diagnosis of mental health 
problems.35 48 Sample mean scores suggested good 
mental well-being among offshore rotation workers in 
three cross-sectional studies69 78 79 and a daily diary study 
also reported low daily use of medication for mental 
health problems among onshore rotation workers across 
on-shift and off-shift days.35

Five studies compared psychological well-being of rota-
tion workers with other work group.48 54 69 70 78 Three of 
the studies with comparison group compared rotation 
workers with non-rotation workers and found preva-
lence of mental health problems to be statistically signifi-
cantly lower in rotation workers in one study (7.7%; 95% 
CI=4.4% to 11.0% vs 13.0%; 95% CI=12.1% to 13.9%, 
p<0.01),48 higher mean scores (ie, high levels of poor 
mental health symptoms) among rotation workers in one 
study (8.75±3.76 vs 7.64±2.94 ; p<0.05),69 but comparable 
psychological health complaints in the other study (no 
statistical analysis was done).78 Two studies did not recruit 
comparison group, but compared sample mean scores 
with secondary data source in non-rotation industrial 
workers and reported comparable levels of mental health 
well-being among offshore rotation workers, but no 
statistical comparisons were done.54 70 No study recruited 
a general population comparison group, two studies 
compared mean scores with secondary data sources and 
reported higher mental functioning and mental well-
being in offshore rotation workers than in the normative 
population,34 80 but no statistical comparisons were done.

Similarly, qualitative evidence was also mixed. Eight 
qualitative studies reported that onshore rotation workers 
experience high mental distress due to the demands and 
challenges of rotation work lifestyle34 51 81–86; for instance 
experiencing isolation and loneliness,83 85 work–home 
conflicts,34 81–83 family and social disruptions,81 83–85 
worries of delegating house chores to partners83 84 and 
‘pre-boarding stress syndrome’ characterised by symp-
toms including anxiety and bad mood in the last days of 
leave periods.51 However, four of the qualitative studies 
also reported onshore rotation workers expressed job 
and life satisfaction with their work, highlighting finan-
cial rewards, enough quality time to spend with family/
friends on leave periods, freedom from home stressors/
chores and less effect on their mood.34 83–85

Predictors of mental health outcomes
Job demands
Five studies showed high job demands were associated 
with poor mental health outcomes.16 29 59 64 76 87 For 
instance, one cross-sectional study reported increase 
in job demands was associated with increased level of 
mental distress.64 Bowers et al in another cross-sectional 
study also found workers who were stressed by job tasks 

were more likely to experience higher mental distress 
than those who were not stressed at all by their job task 
(OR=6.2; 95% CI=1.8 to 21.2).59 A daily survey study 
found that increases in workload and emotional demands 
were associated with a daily increased level of emotional 
exhaustion.29 Another longitudinal study also found high 
job demands to be correlated with increased symptoms 
of work-stress worn-out (indicative of poor well-being) 
(r=−0.382; p<0.001).76

Two cross-sectional studies identified job type/catego-
ries as a predictor of psychological health.69 78 Parkes69 
reported working in higher roles such as supervisory or 
managerial roles was associated with high level of anxiety.

Job control and clarity
Four studies found significant association between 
job control/autonomy and better mental health 
outcomes.29 64 76 78 For instance, a daily diary study 
reported increase in job autonomy was associated with 
increased levels of engagement.29 Further, a cross-
sectional study found increased in job control was associ-
ated with decreased level of mental distress.64 Bergh et al 
in another cross-sectional study found rotation workers’ 
control over their job was also correlated with less work-
stress worn-out (r=−0.472; p<0.001).76

Two cross-sectional studies also found job clarity was 
associated with better mental health outcomes.64 76 One 
study showed increased in job clarity was associated with 
decreased level of mental distress.64 The other study found 
rotation workers’ clarity on their jobs was also correlated 
with less work-stress worn-out (r=−0.415; p<0.001).76

Roster characteristics
Three cross-sectional studies found significant associa-
tions between roster type/length and shift length with 
mental health.43 59 63 One study found that the odds of 
high psychological distress, defined by a score of 22–50 
on a scale of 10–50, were higher in workers with 2 
weeks on/1 week off roster (OR=2.4; 95% CI=1.7 to 3.4; 
p<0.001) and 1 week on/1 week off roster (OR=1.6; 95% 
CI=1.00 to 2.5; p=0.039) compared with a 4 weeks on/1 
weeks off roster.59 Another study in offshore workers on 
long roster cycle found the odds of higher level of anxiety 
symptoms (defined by a higher score on a scale of 0–21) 
were higher in those on 56 days on/28 days off than 
those on 28 days on/28 days off roster cycle (OR=1.53; 
95% CI=1.15 to 2.04).63 Additionally, one study found 
workers who were stressed by the length of their shifts 
had increased odds of higher psychological distress 
(OR=2.4; 95% CI=1.2 to 5.1; p=0.017) than workers who 
were not.59 Another study reported workers on longer 
shifts (>12 hours) had higher odds of high psychological 
distress (scores of 22–50 on a scale of 0–50) than those 
on shorter shifts (<12 hours) (OR=1.61; 95% CI=1.17 to 
2.30).43 Similarly, evidence from a qualitative study indi-
cated workers experience mental exhaustion following 
long shift hours.34
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Work–home interference
Four cross-sectional studies have also established high 
work–home interference (undesired interaction between work 
and home domains/roles) was associated with poor mental 
health outcomes.16 38 70 87 For instance, Ljosa et al16 estab-
lished that increase in levels of shift work–home interfer-
ence was associated with increased mental distress among 
offshore rotation workers. Similarly, one study found that 
increase in stress from work–home interference was asso-
ciated with increased poor mental well-being.38 Another 
study also reported that feeling socially isolated while 
on-site was strongly related to high psychological distress 
(r2=0.61).52

Similarly, qualitative evidence showed psychological/
emotional strain due to social life disruptions34 51 81–84: 
six studies noted many rotation workers had difficulties 
balancing work and home/social life, leading to social 
and domestic conflicts,34 51 81–83 and difficulties in main-
taining family and social relationships.81 83 84 Another qual-
itative study indicated absence from family made rotation 
workers feel isolated and lonely, and the ‘physical and 
psychological distance’ caused tension and distrust which 
put a strain on the relationship with partners.83 Three 
qualitative studies again indicated rotation workers expe-
rience the worries of delegating their domestic respon-
sibilities to their partners83 84 and missing out on family 
events.34 83 84

Financial situation
Two cross-sectional studies found an association between 
workers’ financial situation and psychological distress. 
One study found workers experiencing financial stress 
were more likely to report high psychological distress 
(OR=6.0; 95% CI=2.7 to 13.1)59 than those who were not 
stressed at all by their financial situation. Another study 
also found that working primarily for financial reasons 
was associated with increased odds of high psychological 
distress (OR=1.34; 95% CI=1.12 to 1.61).43

Evidence from three qualitative studies also docu-
mented that rotation workers’ relatively high income 
had become a source of stress due to a perceived lack 
of control or autonomy over their work and career, but 
being forced or ‘trapped’ into work rotation due to the 
financial gain.34 81 83

Remoteness and living conditions
A cross-sectional study found workers stressed from the 
remoteness of the living environment were more likely to 
have high psychological distress than those who were not 
(OR=3.7; 95% CI=1.6 to 8.6).59 Another cross-sectional 
study found increase in stress from living in a remote 
environment (including factors such as sharing accom-
modation, disturbance in living accommodation and lack 
of privacy) was associated with increased levels of anxiety 
and poor mental well-being.70

Similarly, qualitative evidence showed that sharing 
accommodation at work made workers experience stress 
from the lack of privacy.34

Social support
Five cross-sectional studies found social support was asso-
ciated with better mental health outcomes.16 42 61 76 88 
For instance, one study documented perceived support 
from supervisors was associated with lower risk of psycho-
logical distress (relative risk (RR)=0.76; 95% CI=0.63 to 
0.92, p<0.01).61 Likewise another study found increased 
social support was associated with lower suicidal risk 
and lower levels of depression.42 Similarly, one study 
found increased in social support was also associated 
with decreased in worn-out from work-stress (r=−0.457; 
p<0.001).76

Similarly, two qualitative studies explored ways of 
improving the mental well-being of rotation workers 
and discussed the provision of social support.82 83 Ebert 
and Strehlow82 further noted the availability of confi-
dential, trustworthy and proactive chaplaincy support 
on worksite helped break the ‘culture of masculinity’ 
or stigma attached to seeking help for health, and effec-
tively promoted the mental health of rotation workers. 
Workers identified support from employers, colleagues 
and emotional support from family and other rotation 
families as ways to improve their mental well-being.83

Stigmatisation and bullying
Five cross-sectional studies identified workplace 
bullying to be associated with poor mental health 
outcomes.41 42 52 62 73 Two studies documented workers 
who experienced workplace bullying were more likely to 
have high levels of suicide risk (OR=2.70; 95% CI=1.53 
to 4.76), clinical depression (OR=2.38; 95% CI=1.40 to 
4.05)41 and psychological distress (OR=1.49; 95% CI=1.07 
to 2.10)62 than those who did not. Likewise, one study 
found increase in workplace bullying was associated with 
increased level of anxiety.73 Two other studies reported 
workers stressed by the fear of workplace stigma attached 
to mental health problems were much more likely to have 
high/very high mental distress (OR=23.5; 95% CI=7.5 to 
73.2) than those not stressed at all,59 whereas workers with 
a high perception of the organisation’s commitment to 
mental health were less likely to have high psychological 
distress than those who had low perceptions (OR=0.69; 
95% CI=0.55 to 0.85).43

Evidence from two qualitative studies similarly high-
lighted that onshore rotation workers are faced with 
workplace stigma attached to mental health83 and public 
stigmatisation of rotation work as being ‘dirty’ and 
‘substance misusers’,81 and an underappreciation of how 
hard rotation work is, which contribute to worse psycho-
logical well-being.81 83 Furthermore, three qualitative 
studies reported rotation worksites were characterised by 
the ‘culture of masculinity’ which frowns on weakness but 
upholds hard work, leading to the uptake of behaviours 
and bullying, and the reluctance to seek help for health 
and well-being by workers in order to fit in the work envi-
ronment.34 81 83
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Leadership style of managers
Evidence from four studies showed that the leadership 
style of managers and supervisors is associated with 
mental health outcomes among workers.59 62 64 87 One 
longitudinal study identified workers exposed to laissez-
faire leadership style, style where managers or super-
visors are ‘passive and avoidant’, had higher odds of 
psychological distress among rotation workers than those 
who were not exposed (OR=1.69; 95% CI=1.12 to 2.54).62 
Similarly, one cross-sectional study reported an increase 
in the experience of fair and empowering leadership was 
associated with decreased in mental distress.64 Another 
cross-sectional study identified workers who were stressed 
by their immediate supervisors had more increased odds 
of poor mental health (OR=4.3; 95% CI 1.6 to 11.3) than 
those who were not stressed at all.59 Chen et al in a cross-
sectional study also identified increase in stress from 
management problems was associated with increased 
poor mental health among workers.87

Other occupational stressors
Occupational stressors were identified to signifi-
cantly predict poor mental health outcomes in five 
studies.10 38 87 89 One cross-sectional study found increase 
in risk perception was associated with increased levels of 
anxiety among offshore rotation workers.73 Two other 
cross-sectional studies found increase in stress from safety 
concerns was associated with increased poor mental 
health.38 87 Another cross-sectional study found motion 
of offshore platforms had a positive relationship with 
feelings of depression and anxiety.89 Additional cross-
sectional study also identified increased in perceived job 
dissatisfaction was associated with reduced mental well-
being.38 Another cross-sectional study found workers 
satisfied with rotation work had less odds of psychological 
distress (OR=0.33; 95% CI=0.25 to 0.43) than workers 
who were not satisfied.43

Job insecurity has also been found to be associated 
with mental distress. One cross-sectional study reported 
that rotation workers with increased concerns about job 
loss were more likely to have high psychological distress 
(OR=3.17; 95% CI=1.96 to 5.16) than those who were not 
concerned about losing their jobs.43

Likewise, evidence from two qualitative studies showed 
that rotation workers are reluctant to report or seek help 
for their mental health problems due to the fear of losing 
their jobs.81 83

Physical health and well-being
Perceived physical health and subjective health complaints
Studies showed generally good/very good perceived 
physical health status among rotation workers. Nine 
studies examined perceived physical health complaints 
among rotation workers using self-ratings,34 36 37 39 58 90 91 
self-reported use of medication for physical health prob-
lems35 and score cut-offs.34 80 Seven studies reported 
high proportions (73.4%–88.6%) of rotation workers 
perceived their general physical health as good or very 

good.34 36 37 39 58 90 91 Additionally, one longitudinal study 
found low daily use of physical health medication across 
on-shift days and off-shift days among onshore rota-
tion workers.35 No study recruited a general population 
comparison group, two studies compared mean scores 
with secondary data sources and reported higher physical 
health functioning in offshore rotation workers than in 
the norm-based population,34 80 but no statistical compar-
isons were done.

Eight studies examined subjective health complaints 
among rotation workers using the Subjective Health 
Complaints Scale,36 37 39 40 62 75 78 92 all within offshore 
workers. Based on the mean scores on scale used, the 
sample means suggested low/some subjective health 
complaints in seven studies.36 37 40 62 75 78 92 One of these 
was a longitudinal study, reporting no significant changes 
in the level of subjective health complaints from the start 
to the end of a 2-week work period.37 However, one cross-
sectional study reported high prevalence of subjective 
health complaints based on one or more complaints in 
the last 30 days among offshore rotation workers, and 
that was significantly higher among workers with shift 
work disorder (SWD) (condition of excessive sleepiness 
and insomnia) than workers without SWD (100% vs 
89.9%; p<0.001).39

Gastric problems
Studies examining gastric problems reported mixed find-
ings. Six studies examined gastric problems among rota-
tion workers using symptoms checklist. Two cross-sectional 
studies documented prevalence (31%) of general gastric 
problems including indigestion, heartburns and stomach 
pains,61 and prevalence of poor appetite (66.8%) and 
localised epigastric pain (52.3%)10 in offshore rotation 
workers. Another cross-sectional study reported high 
prevalence of gastrointestinal complaints based on one 
or more complaints in the last 30 days among offshore 
rotation workers, and that was significantly higher among 
workers with SWD than workers without SWD (87% vs 
50.6%; p<0.01).39 However, based on the mean scores of 
scales used, sample means suggested in two other cross-
sectional studies40 93 and one longitudinal study,36 low 
scores on complaints of gastric problems (ie, low levels) 
among offshore rotation workers.

Musculoskeletal disorders
Ten studies examined musculoskeletal disorders among 
rotation workers using symptoms checklist and findings 
were mixed. Seven of these studies reported prevalence 
of musculoskeletal disorders: among offshore rotation 
workers (7.7%–56.3%)15 34 61 77 94 and onshore rotation 
workers (ranging from 1% headache to 5% pain in the 
legs).30 Another cross-sectional study reported high prev-
alence of musculoskeletal pain based on one or more 
complaints in the last 30 days among offshore rotation 
workers, and that was significantly higher among workers 
with SWDs than workers without SWDs (90.9% vs 69.6%; 
p=0.04).39
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Three other studies, based on the sample mean 
scores of scales used, reported few subjective muscu-
loskeletal complaints.36 40 44 But one of these studies 
compared musculoskeletal complaints among age 
groups and reported high levels of musculoskeletal 
complaints among offshore rotation workers aged above 
50 years compared with younger workers (16.93±45.19 
vs 1.71±5.61, p<0.001).40 Another of the studies found 
complaints of musculoskeletal pain symptoms increased 
across a 1-year work period.44 The knees, neck, lower 
back and shoulder were the common reported locations 
of musculoskeletal problems among rotation workers in 
four studies.15 44 77 94

Qualitative evidence similarly showed that onshore 
rotation workers frequently experienced physical pain 
and commonly reported were muscle and joint pains, 
neck and back pains, and leg and foot pains.81

Predictors of physical health outcomes
Job demands
Two studies reported job demands were associated 
with perceived poor physical health status and health 
complaints.78 93 One cross-sectional study reported 
an increase in physical workload was associated with 
increased level of physical strain.93 Another cross-
sectional study found an increase in job demand of repet-
itive work was associated with decreased perceived good 
physical health status.78

Job and roster type
Four cross-sectional studies documented job types to 
be associated with perceived physical health status and 
complaints.61 78 94 95 For instance, Parkes identified 
working in managerial (RR=1.88; 95% CI=1.21 to 2.91, 
p<0.01), construction (RR=1.84; 95% CI=1.17 to 2.89, 
p<0.01) and drilling (RR=1.64; 95% CI=1.11 to 2.42, 
p<0.05) roles was associated with higher risk of head-
ache complaints compared with working in maintenance 
roles.61 Workers on drilling roles (RR=1.68; 95% CI=1.14 
to 2.47, p<0.01) were also at increased risk of muscular 
complaints, while working in catering role (RR=0.50; 
95% CI=0.28 to 0.89, p<0.05) was associated with less 
muscular complaints compared with working in main-
tenance roles.61 Another study found working in main-
tenance and modification role was related to perceived 
poor general health, while working accommodation role 
was related to higher symptoms of ill-health compared 
with other work groups.95

Two cross-sectional studies found rotation work 
roster type to be associated with physical health 
complaints.61 94 One of the studies reported working a 
swing shift (nights-to-days shift) roster was associated with 
higher risk of gastric problems (RR=1.36; 95% CI=1.00 
to 1.84, p<0.05) compared with working on day shift.61 
The other study found working tour-scheduling jobs 
(without regular work hours) to be related to more 
muscular complaints.94

Social support
One cross-sectional study found an increase in social 
support was associated with decreased level of physical 
strain.93 Another cross-sectional study further identified 
workers with perceived high support from their supervi-
sors were at lower risk of gastric problems (RR=0.82; 95% 
CI=0.72 to 0.94; p<0.01)61 and complaints of headaches 
(RR=0.83; 95% CI=0.73 to 0.94, p<0.01).61

Leadership style
One cross-sectional study found management prioritisa-
tion of safety issues (r=−0.21; p<0.01) and authentic lead-
ership style (r=−0.21; p<0.01) to be associated with fewer 
subjective health complaints among workers.96

Other occupational stressors
Experiences of occupational stress were also identified to 
be associated with perceived physical health status and 
health complaints. Two cross-sectional studies identified 
perceived safety climate (perceived importance placed on 
safety in an organisation) to be associated with subjective 
health complaints.15 92 For instance, one of the studies 
identified workers who were stressed by safety climate 
were identified to be more likely to have more muscular 
pains in the low back (OR=1.29; 95% CI=1.05 to 1.59), 
neck (OR=1.53; 95% CI=1.26 to 1.93), knees (OR=1.59; 
95% CI=1.24 to 2.06) and shoulder (OR=1.54; 95% 
CI=1.20 to 1.99) compared with those who were not.15

Further two cross-sectional studies identified risk percep-
tion to be associated with physical health complaints.93 96 
One study found an increase in risk perception was asso-
ciated with increased physical strain.93 Likewise, the 
other study also reported stress from risk perception 
was positively related to more health complaints (r=0.24; 
p<0.01).96

Similarly, one cross-sectional study reported increase 
in stress from communication and participation in work 
decisions was associated with increased physical strain.93 
Additionally, another cross-sectional study found increase 
in occupational stress was also associated with increased 
complaints of ulcer-like symptoms.10

Two cross-sectional studies identified stress from phys-
ical work environment was associated with muscular pain 
complaints.15 61 For example, one of the studies reported 
workers who experienced high stress from the phys-
ical work environment were more likely to complain of 
muscular pains in the low back (OR=1.37; 95% CI=1.11 
to 1.69), neck (OR=1.43; 95% CI=1.14 to 1.79) and 
shoulder (OR=1.32; 95% CI=1.03 to 1.68) compared with 
those who did not.15

One cross-sectional study also found workers who 
experienced stress from the interface between job and 
family/social life were more likely to have muscular 
pains including in the low back (OR=1.46; 95% CI=1.18 
to 1.82) and shoulder (OR=1.35; 95% CI=1.02 to 1.71) 
compared with those who did not.15 Furthermore, one 
cross-sectional study found increase in workers’ satisfac-
tion with employee relations and extrinsic satisfaction 
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with working conditions was associated with increased 
level of strain.93

Sleep problems and fatigue
Perceived sleep problem
Studies’ findings were inconsistent. Seven studies exam-
ined the levels of perceived sleep problems using self-
rating39 58 61 and checklist.30 74 92 93 Of these, three cross-
sectional studies reported prevalence ranging from 45% 
to 79.4% for perceived sleep problems during work 
periods.39 58 61 Based on the sample mean scores of scales 
used, three studies reported scores below the threshold 
for subjective sleep problems (ie, low levels),30 74 92 
whereas one study reported moderate levels for sleep 
difficulties93 during work periods. Similarly, one longitu-
dinal study also reported workers show no sleep deterio-
ration over a 2-year period.30

Evidence from a qualitative study showed offshore 
workers experience poor sleep at the first and the last 
2–3 days of the leave periods.51

Sleep duration
Evidence from the studies was mixed but generally 
suggested short sleep duration in rotation workers 
during work periods. Fourteen studies examined sleep 
duration among rotation workers.31 33 47 65 71 72 94 97–103 Of 
these, two cross-sectional studies reported that 33.1%–
51.2% of workers slept for less than 6 hours during work 
periods.65 94 Four longitudinal studies33 47 101 102 further 
reported shorter sleep duration of less than 7 hours during 
work periods; with offshore rotation workers reporting 
an average acute sleep loss of 1.32 hours per day (95% CI: 
88.6 to 94.9 min), and chronic sleep loss of 21.20 hours 
(SD=08.10 hours) per rotation or work period.33 Seven of 
the studies compared and found shorter sleep duration 
during on-shifts than on off-shifts, for both day and night 
shifts.31 71 72 97–100 103 For instance, one longitudinal study 
found ‘total sleep time’ for days off (7.0±1.9 hours) was 
longer than day (6.0±1.0 hours) and night (6.2±1.6 hours) 
shifts (p<0.001).97 Another longitudinal study reported 
shorter ‘total sleep time’ during work periods for both 
day (6.1±1.0 hours) and night (5.7±1.5 hours) shifts than 
days off (7.3±1.2 hours) (p<0.0001).98 However, in two 
of the studies comparing sleep among offshore rotation 
workers and non-rotation onshore oil workers, one cross-
sectional study showed longer sleep duration among 
offshore workers than onshore petroleum workers during 
day (6.84±1.00 hours vs 6.58±0.96 hours) and night 
(6.57±1.38 hours vs 5.62±1.33 hours) shifts (p<0.001),103 
while another showed long sleep duration on night shifts 
(7.20±1.3 hours vs 5.86±1.26 hours) but shorter on day 
shifts (6.99±1.18 hours vs 7.07±0.82 hours) than onshore 
petroleum workers (p<0.0001).100

Sleep quality
Studies’ findings were mixed but generally suggested 
poor sleep quality in rotation workers during work 
periods. Thirteen studies examined sleep quality among 

rotation workers. Using cut-off points on validated scales, 
three studies found prevalence (67%–72%) of poor sleep 
quality among offshore rotation workers.65 80 104 Ten of 
the studies examined sleep quality during work and leave 
periods. In eight of the studies, sample means based on 
the scales used suggested generally poorer sleep quality 
on both day shifts and night shifts compared with leave 
periods.31 35 37 71 72 99 100 103 For instance, one longitu-
dinal study found sleep quality was lower (on a scale of 
1–5) during on-shift periods (3.3±0.8) compared with 
pre-on-shift (3.5±0.8) and post-on-shift (3.5±0.8) days 
(p<0.001).31 However, two studies showed better sleep 
quality during work periods.44 97 For example, one longi-
tudinal study found no significant differences in sleep 
quality during on-shifts (both day and night shifts) and 
off-shift days among onshore rotation workers.97 The 
other longitudinal study among onshore rotation workers 
found high sleep efficiency and good sleep quality but 
decreased towards the end of the work period.44 Further-
more, two cross-sectional studies compared sleep quality 
and found better sleep quality among offshore workers 
than onshore petroleum workers during day shifts103 and 
night shifts.100 103

Sleepiness and insomnia
Studies show sleepiness and insomnia among rotation 
workers. Five studies examined sleepiness and insomnia 
among rotation workers using cut-off points37 39 65 and 
symptoms checklist.31 37 39 44 65 Two of these studies found 
a 23.3%–27.0% prevalence of shift work disorder charac-
terised by excessive sleepiness and insomnia,39 65 and one 
of the studies reported 67% of offshore rotation workers 
had insomnia.65 Based on the mean scores of scales used, 
the sample means suggested high levels of sleepiness and 
insomnia during work periods in three studies.31 37 44 For 
example, one longitudinal study found more insomnia 
complaints (higher score on a scale of 0–42) at the end 
of work periods compared with the start of a 2-week work 
period (13.8±9.6 vs 7.1±6.8; p<0.0005).37 Another longi-
tudinal study reported complaints of insufficient sleep 
increased across a 1-year period, while severe sleepiness 
accumulated across the work period and was highest on 
the last morning shifts during work periods.44 Addition-
ally, another longitudinal study found morning sleepiness 
levels were highest during work periods, while evening 
sleepiness also increased during offshore work periods 
and decreased during post-offshore work period.31

Fatigue
Findings from studies suggested high fatigue during work 
periods. Seven studies examined fatigue among rotation 
workers using cut-off points,34 self-ratings32 33 44 and symp-
toms checklist.47 74 98 Based on the mean scores of scale 
used, the sample means suggested high levels of fatigue 
during work periods in five studies32 33 44 47 98 and gener-
ally low fatigue in one study.74 Another cross-sectional 
study reported 73% of offshore rotation workers indi-
cated experiencing prolonged fatigue during on-shift 

 on July 6, 2022 at U
niversity of A

berdeen. P
rotected by copyright.

http://gh.bm
j.com

/
B

M
J G

lob H
ealth: first published as 10.1136/bm

jgh-2021-005112 on 23 July 2021. D
ow

nloaded from
 

http://gh.bmj.com/


Asare BY-A, et al. BMJ Global Health 2021;6:e005112. doi:10.1136/bmjgh-2021-005112 13

BMJ Global Health

periods.34 A longitudinal study reported fatigue was 
lower during pre-shift than post-shift periods, but 
increased and accumulated faster by 0.03 points per day 
(on a 1–9 scale) (95% CI=0.00 to 0.07; p=0.037) in post-
shifts compared with pre-shift periods.33 A similar longi-
tudinal study found that daily subjective post-shift fatigue 
increased by 0.05 points per day (on a 1–9 scale) (95% 
CI=0.02 to 0.08, p=0.004) and over a 2-week offshore 
work period,32 though daily objective fatigue (eg, perfor-
mance on a reaction time task measured by reaction 
times) was stable (1.00; 95% CI=0.99 to 1.00) over the 
course of the offshore work period.32 Another longitu-
dinal study reported among onshore rotation workers 
critical levels of fatigue at the end of the day 1–3 of night 
shifts and after the 7th day of a day shift.47 Furthermore, 
onshore rotation workers reported higher pre-sleep and 
post-sleep fatigue and a significantly higher post-sleep 
fatigue ratings during on-site days for both day and night 
shifts than days off in another longitudinal study.98

Similarly, two qualitative studies reported onshore 
and offshore rotation workers indicated fatigue as one 
of their main occupational health and safety issues.34 105 
Another qualitative study reported fatigue among some 
onshore rotation workers which was indicated to affect 
their mood and social life at home.84

Predictors of sleep and fatigue
Shift/roster pattern
Evidence showed working night shift and/or swing/
rotation shift was likely to be associated with more sleep 
problems than working day shifts. Four studies examined 
the relationship between general sleep problems and 
roster/shift patterns.57 61 106 Three of the studies found 
night/swing shift to be related to sleep problems.57 61 106 
One cross-sectional study found workers on night/swing 
shift were at increased risk of more sleep problems 
compared with day workers (RR=1.81; 95% CI=1.36 to 
2.42, p<0.001).61 Additionally, one longitudinal study 
reported sleep efficacy was higher among offshore day 
shift workers than night (93% vs 88%; p<0.001) and 
swing shift workers (93% vs 88%; p<0.05).106 However, a 
longitudinal study reported subjective sleepiness did not 
differ between day, night and swing shift work periods.107

Four studies examined the relationship between sleep 
duration and roster/shift patterns. Three of studies 
found night and/or swing shifts to be related to short 
sleep duration57 71 106 For instance, one cross-sectional 
study found workers on a fixed-day shift reported signifi-
cantly longer sleep duration than those on swing shift 
(nights-to-day shift; 7 nights/7 days).71 Another cross-
sectional study found more night/swing shift workers to 
have short sleep episodes than day shift workers (44.1% vs 
16.3%; p<0.01).57 However, a cross-sectional study among 
offshore rotation workers documented longer sleep 
duration in swing shift workers than day shift workers.40

Eight studies examined the relationship between 
sleep quality and roster/shift patterns and evidence was 
unclear. Three of the studies reported night and/or swing 

shift was related to poor sleep quality.71 90 108 For instance, 
one longitudinal study found night shift and swing shift 
workers reported poorer sleep quality throughout the 
14 days of leave periods than in day shift workers.90 In 
contrast, two studies found better sleep quality working 
night and swing shifts.100 106 One of the studies showed 
better sleep quality (higher score on a scale of 0–6) in 
night shift workers than day shift workers (3.66±1.52 
vs 3.20±1.84; p<0.01).100 The other longitudinal study 
reported better sleep quality (higher score on a scale 
of 1–5) during swing shift than during day (3.40±0.49 
vs 3.37±0.61; p<0.01) and night shifts (3.40±0.49 vs 
3.32±0.62; p<0.05) for the first week of work period.106

Three other studies found no significant relationship 
between sleep quality and shift schedules.37 97 104 For 
example, one longitudinal study reported no significant 
differences in the proportion of workers with better sleep 
quality at the start (27.8% vs 26.9%; p=0.96) and end 
(33.3% vs 44.1%; p=0.09) of the work period between 
day and swing shifts.37 Another cross-sectional study 
reported no differences in the proportion of workers 
with impaired sleep quality working fixed day (66.1%), 
fixed night (66.6%) and swing (83.3%) shifts (p=0.34).104

Only two studies examined relationship between 
fatigue and shift/roster pattern. A longitudinal study 
found pre-sleep fatigue was higher in working night shifts 
compared with day shifts, but recovery of sleep on night 
shift was higher than day shift.98 In contrast, another 
longitudinal study reported no significant differences in 
fatigue measures such as physical and mental tiredness 
during night shift, and swing shift compared with day 
shift workers.90

Qualitative evidence study showed perceived high 
fatigue among onshore rotation attributed to roster 
patterns and sleep difficulties which improved after 
a change of roster from a rapid swing roster 7 nights 
on/7 days on/7 days off to a longer swing roster of 8 days 
on/6 days off/8 nights on/6 days off.105 Another qualita-
tive study suggested high-perceived fatigue was attributed 
to the long shift hours of rotation work.34

Job demand and control
Two studies reported job demands and control were 
associated with sleep problems.11 99 One cross-sectional 
study reported increase in workload was associated with 
decreased sleep duration.99 Furthermore, increase in job 
demands among older rotation workers was associated 
with decreased sleep quality than in their younger coun-
terparts.99 Similarly, Parkes,11 in a cross-sectional study, 
reported increase in job demand was associated with 
reduced sleep duration in rotation workers who work 
overtime. One cross-sectional study reported increase 
in job control was also associated with increased sleep 
quality.99

Three cross-sectional studies reported working over-
time was associated with short sleep duration and poor 
sleep quality.11 71 72 For instance, one of the studies found 
offshore rotation workers working overtime of >16 hours 

 on July 6, 2022 at U
niversity of A

berdeen. P
rotected by copyright.

http://gh.bm
j.com

/
B

M
J G

lob H
ealth: first published as 10.1136/bm

jgh-2021-005112 on 23 July 2021. D
ow

nloaded from
 

http://gh.bmj.com/


14 Asare BY-A, et al. BMJ Global Health 2021;6:e005112. doi:10.1136/bmjgh-2021-005112

BMJ Global Health

per week during night shifts were associated with shorter 
sleep duration than those not working overtime.71 
Another study found that an increase in working over-
time was associated with decreased sleep quality among 
day shift workers.11

Social support
Two cross-sectional studies found social support was 
associated with longer sleep duration and better sleep 
quality.11 99 One of the studies found increase in social 
support was related to increased sleep quality and sleep 
duration in day shift rotation workers.99 The other study 
reported increase in support from supervisors was asso-
ciated with increased sleep duration in day shift workers 
working overtime.11

Other occupational stressors
One cross-sectional study found increase in risk percep-
tion to be associated with reduced sleep quality.108 
Further, the study reported increase in perceived safety 
climate was associated with increased subjective sleep 
quality.108

Three cross-sectional studies reported adverse physical 
environment was associated with sleep problems.11 61 99 
For instance, one of the studies reported workers with 
high perception of adverse physical environment had 
increased risk of sleep problems (RR=1.16; 95% CI=1.01 
to 1.33, p<0.05).61 Two of the studies reported increase 
in perceived adverse physical environment was associated 
with decreased sleep quality among offshore rotation 
workers.11 99

A longitudinal study also found the increase in motion 
of offshore platforms was related to high incidence of 
physical tiredness, mental tiredness, poor sleep quality 
and short sleep duration.89 Similarly, qualitative evidence 
showed that rotation workers perceived sleep distur-
bances to be caused by work environmental stressors 
such as motion and noise of platforms, and accommoda-
tion arrangements.34

Lifestyle behaviours
Alcohol consumption
Studies showed higher alcohol consumption among rota-
tion workers on off-shift days than in other workgroups 
and in the general population. Eight studies described the 
regular alcohol intake of rotation workers17 34 35 54 55 80 109: 
the proportion of consuming ‘any’ alcohol ranged from 
22.1% to 84.1% across three studies17 34 109 and the propor-
tion consuming alcohol above recognised safe limits 
ranged from 16.0% to 53.4% across four studies.17 54 55 80 
One longitudinal study found alcohol consumption was 
typically within the healthy consumption limit (average 
1.05 standard drinks/day) among onshore workers across 
both on-shift and off-shift days.35

Furthermore, two longitudinal studies reported 
inconsistent drinking among rotation workers during 
on-shift days; one documented that drinking on on-shift 
days was at high-risk levels (median 3.0 (IQR 2.0–6.0) 

standard drinks per session),17 while the other reported 
daily drinking of average: 2 (1.7–2.8 units/day) during 
day shifts and 1 (median 0.6–1.4 units/day) during 
night shifts.47 Similarly, two other longitudinal studies 
compared drinking on on-shift days with off-shift days35 47; 
and one of the studies reported drinking was less during 
on-shift days compared with off-shift days.35 Muller et al47 
also reported rotation workers on off-shift days engage in 
high-risk drinking with a median of 6 (IQR 3–10) stan-
dard drinks per session and a median of 4 (IQR 2–6) 
standard drinks per session during on-shift.

Additionally, three cross-sectional studies compared 
drinking in rotation workers with non-rotation work-
groups and the general population and found drinking 
to be consistently higher among rotation workers.48 55 67 
One study with comparison group compared rotation 
workers with onshore non-rotation workers and found 
more rotation workers drink alcohol at levels that have 
high risk of both short-term health (more than four alco-
holic drinks per day) (29.8%; 95% CI=22.8% to 36.8% vs 
21.5%; 95% CI=20.2% to 22.9%) and long-term health 
(more than two alcoholic drinks per day) (64.7%; 95% 
CI=57.5% to 71.9% vs 50.9%; 95% CI=49.4% to 52.4%) 
harm (p<0.01).48 Another study did not recruit a compar-
ison group, only comparing the means of alcohol intake 
per week among offshore rotation manual workers with 
secondary data sources in onshore non-rotation manual 
industrial male workers, and reported statistically signifi-
cantly higher mean units of alcohol intake per week 
among offshore rotation workers (49.3 units vs 21.4 units, 
p<0.005).55

One study recruited a general population compar-
ison group, compared onshore rotation workers with 
non-rotation fathers and found higher alcohol intake 
scores on Alcohol Use Disorders Identification Test 
Scale (ie, high alcohol intake) in rotation workers than 
in non-rotation work fathers (5.52±3.97 vs 3.50±2.86, 
p<0.05).67 Another study did not recruit a general popu-
lation comparison group, only comparing the preva-
lence of drinking among offshore rotation workers with 
secondary data source among general male population, 
and reported higher prevalence of heavy drinkers among 
offshore rotation workers (approximately 30% vs 10% 
heavy drinkers).55

Similarly, two qualitative studies84 110 described onshore 
work camps as having a strong ‘culture of drinking’,110 and 
another qualitative study49 noted some offshore workers 
indicated that the high levels of alcohol consumption 
among offshore workers should change.

Illicit drug use
Studies examining drug use among rotation workers were 
limited. Only two cross-sectional studies examined drug 
use and reported mixed findings: one cross-sectional 
study found 33.8% of onshore mining rotation worker 
were illicit drug users;43 however, another cross-sectional 
study reported 5.2% of offshore rotation workers were 
illicit drug users.80
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Smoking
Studies examining smoking suggested higher smoking 
among rotation during on-shift days, than off-shift 
days and non-rotation workgroups. Fourteen studies 
described regular smoking in rotation workers and of 
these, 12 studies showed prevalence of smoking ranging 
from 17.7% to 47.1% across onshore and offshore rota-
tion workers.34 37 47 48 54 80 97 103 104 109 111 112 One cross-
sectional study reported a low proportion (3.3%) of 
smokers among onshore rotation workers.58 Two studies 
examined the number of cigarettes smoked and reported 
rotation workers smoked on average 13.22±8.46 ciga-
rettes per day across both on-shift and off-shift days in 
a daily diary study35 and mean pack of 3.04±1.9 per day 
during on-shift days in a cross-sectional study.34

Two cross-sectional studies with comparison groups 
compared smoking among rotation workers with other 
non-rotation workgroups and reported smoking preva-
lence to be consistently higher among rotation workers 
than onshore non-rotation petroleum workers (33.6% vs 
20.6%; p<0.001)103 and other employment arrangements 
(26.7%; 95% CI=20.5% to 33.0% vs 17.4%; 95% CI=16.3% 
to 18.5%, p<0.01).48 One daily study examined smoking 
during on-shift days and off-shift days and reported rota-
tion workers during on-shift days significantly smoke 
more cigarettes compared with off-shift days.35

Likewise, evidence from two qualitative studies showed 
smoking was common on-shift days but not a behaviour 
accepted by all workers,34 with some workers suggesting 
smoking behaviour should change.49

Physical activity
Studies reviewed suggested rotation workers engage in 
physical activity. Six studies examined the prevalence 
of physical activity among rotation workers17 58 80 91 94 109: 
five studies reported proportions ranging from 46.7% 
to 97.0% to engage in regular physical activity/exer-
cise,17 58 80 91 94 but one other study reported a high 
proportion (63.1%) of offshore rotation workers do not 
engage in any leisure-time exercises after work.109 Four 
studies examined physical activity/exercise during either 
on-shift days17 47 94 and off-shift days,47 91 and documented 
high levels of physical activity/leisure time exercises of at 
least 2 or more days per week. Two longitudinal studies 
compared physical activity on on-shift days with off-shift 
days.35 47 Rebar et al35 reported workers during on-shift 
days engage in fewer minutes of exercises and relaxations 
compared with off-shift days, but Muller et al47 reported 
rotation workers engaged in >30 min of vigorous exercise 
for more days on on-shift days (median 5 days per week) 
against median 4 days per week during off-shift days.

One cross-sectional study with comparison groups 
examined physical activity/exercise among the rotation 
work and non-rotation workgroups, and reported the 
proportion of rotation workers who engaged in inade-
quate physical activity/exercise during leisure time or 
work (<30 min of physical activity) was not statistically 
different from that of other employment arrangements 

(40.4%; 95% CI=33.5% to 47.4% vs 46.2%; 95% CI=44.8% 
to 47.6%, p>0.05).48

Qualitative evidence was mixed for onshore and 
offshore workers. A qualitative study reported that most 
onshore rotation workers engage in sporting activities 
more than once a week.110 However, another qualita-
tive study discussed how some offshore rotation workers 
emphasised the need for a change in behaviour toward 
increasing physical activity.49

Diet/nutrition and BMI
Studies suggested poor nutrition or eating behav-
iour among rotation workers at worksites. Four studies 
reported perceived poor food/diet quality during work 
periods.34 35 53 56 Oshaug et al53 reported high consump-
tion of fats and carbohydrates at offshore worksites. 
Another cross-sectional study found a large proportion 
of offshore rotation workers (45.1%) did not meet the 
dietary requirement of healthy eating of fruits and vege-
tables (five per day fruit and vegetable intake) during 
on-shift days.80 A cross-sectional study compared nutrition 
intake on-shift with the general dietary recommendations 
and reported offshore workers’ diet may in the long term 
predispose them to coronary artery disease.53 One longi-
tudinal study compared onshore workers’ perception of 
nutrition on on-shift days with off-shift days and reported 
workers during on-shift days perceived their nutritional 
intake to be poorer compared with off-shift days .35 
One cross-sectional study examined the diet among the 
onshore rotation workers and other workgroups and 
reported high proportions of workers consume insuffi-
cient fruits (48.9% vs 47.7%) and vegetables (87.7% vs 
87.9%), but there was no difference between rotation 
workers and other non-rotation employment.48

Similarly, two qualitative studies34 49 also highlighted 
the unhealthy eating behaviours of offshore rotation 
workers, and workers indicated the unhealthy behaviour 
should change.49

Sixteen studies reported an average BMI of 26.6±3.1 
kg/m2 (range 22.7–28.9)31 33 34 45–47 57 65 94 97 101 102 107 111–113 
indicating rotation workers are usually overweight. 
Eight studies further reported a large proportion 
(40.0%–79.3%) of rotation workers as being over-
weight.34 46 48 58 80 111 112 114 Six studies also reported a large 
proportion (5.5%–30.0%) of rotation workers as being 
obese.34 46 80 111 112 114

Three studies compared the BMI of rotation workers 
with other populations.46 48 114 One cross-sectional study 
compared onshore rotation workers with non-rotation 
workgroups and found a higher proportion of overweight 
and obesity among rotation workers than in non-rotation 
workgroups (79.3%; 95% CI=73.2% to 85.5% vs 68.0%; 
95% CI=66.7% to 69.4%, p<0.01).48 No study recruited a 
general population comparison group, only comparing 
BMI with secondary data sources of the general popu-
lation, found statistically significantly higher prevalence 
of overweightness/obesity in offshore rotation workers 
than the general population.46 114 For instance, one of 
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the studies found higher prevalence of overweightness 
among rotation workers aged 40–49 years compared with 
the same age group in the general population (66.2% vs 
50.0%, p<0.05).46

Predictors of lifestyle behaviours
Social support
One cross-sectional study found offshore rotation 
workers who lack social support from supervisors were 
less likely to smoke (OR=0.34; 95% CI=0.18 to 0.65), 
and those who lack support from friends were less likely 
to consume alcohol (OR=0.54; 95% CI=0.32 to 0.96) 
compared with those who had support.109 Further, the 
study found workers who lack support from both super-
visors (OR=1.74; 95% CI=1.113 to 2.65) and friends 
(OR=1.68; 95% CI=1.06 to 2.42) were more likely not to 
engage in leisure-time physical activities.109

Evidence from two qualitative studies84 110 suggested 
alcohol consumption in onshore mining rotation workers 
at work camps was promoted by a ‘culture of drinking’ 
that influences workers to take part in drinking if they 
were to fit in the social work environment.84

Occupational stress
One cross-sectional study found workers who were 
stressed from the interface between job and family/social 
life (OR=1.32; 95% CI=1.02 to 1.70) and organisational 
structure (OR=1.35; 95% CI=1.06 to 1.74) were more 
likely to be current consumers of alcohol compared with 
those who were not stressed.109 Further, the study found 
workers who experience high stress from safety concerns 
were less likely to smoke (OR=0.74; 95% CI=0.58 to 0.94) 
and more likely not to undertake leisure-time physical 
activities (OR=1.44; 95% CI=1.16 to 1.79) compared with 
those who did not.109

Job type
One cross-sectional study demonstrated job type, that 
is, working as a manual worker was significantly related 
to higher alcohol consumption than those in executive 
roles (49.3 vs 29.5 mean units per week; p<0.005).55

Other working conditions
Qualitative evidence also cited improvement and main-
tenance of exercise facilities49 110 and other work-related 
characteristics including time constraints due to ‘long 
shift hours and travel times’ as barriers to engaging in 
physical activities/exercises.110 Two other qualitative 
studies explored rotation workers’ perception of a healthy 
diet34 49 and indicated workers perceived unhealthy 
eating of rotation workers to be connected to the availa-
bility of unhealthy food or easy access to unhealthy foods 
at worksites.

DISCUSSION
This review summarised studies investigating the health 
and well-being outcomes associated with rotation work. 
The findings of this review may guide and inform policy 

and strategies aimed at improving the health of rotation 
workers. Ninety studies with outcome data on mental 
health and well-being, physical health, sleep problems 
and lifestyle health-related behaviours among rotation 
workers in the offshore oil and gas, mining and construc-
tion sectors were included. Evidence from the studies 
included in the review was unclear concerning rotation 
workers’ mental health status. However, many studies 
suggested poor mental health and well-being of rota-
tion workers and particularly onshore rotation workers 
being more likely to experience psychological distress 
and suicide risk than the general population.52 59 60 115 
This finding mirrored that of a previous review of studies 
with onshore rotation workers where findings, although 
inconsistent, pointed to a negative impact of rotation 
work on the mental health of onshore rotation workers.14 
The differences in measurement tools including differ-
ences in measures used and the length of recall of meas-
urement between the included studies could potentially 
account for the inconsistent study findings. Some studies 
have employed mental health outcome measures based 
on recall over the last 30 days, whereas others have used 
a recall over the last 7 days or recent experiences. These 
differences may reflect inconsistencies in the experi-
ences of mental health and/or capturing of the general 
mental health of workers across the work phases (on-shift 
and off-shift) of rosters, as have been demonstrated that 
retrospective studies employing different recall periods 
are often not comparable.116 It is worth noting for future 
studies that studies using particularly Kessler psycholog-
ical distress scale demonstrated consistent findings of 
high mental distress among rotation workers compared 
with others, and in line with previous suggestions, may 
well be possible to record the mental health of workers in 
general and across a complete roster cycle.14

Evidence from the qualitative studies highlighted rota-
tion workers are faced with distress from, for instance, 
the difficulties of balancing work and home/social 
life34 51 81 83 and maintaining family and social relation-
ships, loneliness and social isolation,81 83 84 and worries of 
overburdening partners with domestic chores.83 84 These 
point to difficulties for workers in adjusting and main-
taining balance in life contributing to negative mental 
health and well-being, concurring with another review 
in a general population showing that working irregular 
shift work schedules was associated with poorer mental 
health.117 These findings suggest the need for interven-
tions aimed at helping the worker to adapt and maintain 
balance in life which may include improved communica-
tion with families and social support.83

There was evidence to show that rotation workers 
perceived their general physical health as good or very 
good, with suggested few subjective health complaints 
and of better physical quality of life. Rotation workers 
are indicated to be self-selected population in that those 
who can adapt to the demands and challenges of rota-
tion work remain in the workforce.6 Generally, rotation 
workers are physically healthy population,6 but there was 
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limited information on mental health as most surveys 
relied on single items which could not capture the 
complexities and dimensions of mental health. However, 
included studies suggested offshore rotation workers 
have high prevalence of musculoskeletal disorders, and 
finding on gastric problems was unclear. The findings on 
gastric problems suggest the need for more studies as a 
previous review found evidence suggesting an association 
between offshore rotation work shift pattern and gastric 
complaints.6 Furthermore, there is available evidence 
that linked shift work to gastric problems as shift work 
disrupts the connection between eating times and diurnal 
stages of digestive functions such as secretion of gastric 
juice,118 and the job and environmental stress associated 
with rotation work propagate smoking, alcohol intake 
and less physical activity which promote gastric prob-
lems.10 Evidence on musculoskeletal disorders is in accor-
dance with the findings reported by a previous review 
among offshore rotation workers.19 Musculoskeletal pain 
has been indicated to be a consequence of work-related 
activity and stress,15 76 and with rotation work regarded 
as a stressful workplace and demanding lifestyle119 could 
account for the reported musculoskeletal disorders 
among rotation workers.

There was evidence that suggests that rotation workers 
during work periods or on-shift days experience sleep 
problems particularly short sleep duration, poor sleep 
quality and sleepiness. Similarly, earlier reviews have iden-
tified sleep as a concern for onshore rotation workers14 
and highlighted sleep problems among offshore rotation 
workers.19 This is similar to other sectors such as health-
care workers with studies suggesting that long work hours 
(12 hours or more) has been found to negatively affect 
sleeping patterns.120 A systematic review has also found 
working shifts particularly night and early morning shifts 
to be associated with sleep disturbances.121 With rotation 
workers in the resources sector engaged in long work 
hours typically 12 hours per shift3 6 and working days 
compressed into day and/or night shift patterns,6 this 
could explain the associated sleep problems. Shift work 
and long shifts are indicated to unsettle the ‘circadian 
rhythm’122 leading to sleep disturbances.123 Further-
more, prevalence of 23.3%–27% of SWD was found in 
the current review. Working shift is indicated to be asso-
ciated with the risk of SWD, and a previous review found 
an estimated prevalence of 10%–23% of SWD among 
rotating shift and night shift workers.123 Differences 
observed could be due to the differences in methods 
used by studies.6 20

We found rotation workers working day shifts to have 
better sleep outcomes particularly longer sleep duration 
than those working on night and swing shift patterns. 
This is in agreement with the findings from previous 
reviews among petroleum rotation workers6 20 where 
working night and swing shifts was associated with sleep 
disruptions. Night work disrupts the normal sleep–wake 
periods124 and night shifts have been associated with 
sleep loss and other health consequences such as obesity, 

cancer, diabetes and coronary heart disease.121 McKenna 
and Wilkes have documented unimpeded morning 
sleep ‘before the first shift’ coupled with afternoon naps 
could reduce sleep debt prior to starting a roster of 
night shifts.124 Organisations could encourage workers to 
take uninterrupted sleeps the day before commuting to 
worksites124; and look at instituting long changeovers of 
possibly more than 24 hours change window particularly 
for workers on swing shifts who may change from day 
shifts to night shifts to allow for enough sleep.97 Further-
more, organisation could create the enabling environ-
ment such as reducing noise and light, and competing 
social activities98 at camp sites to promote sleep after a 
night shift to enable the necessary recovery of sleep.

The evidence reviewed showed a high level of fatigue 
among rotation workers, which increases and accumu-
lates over the course of work periods. Findings from a 
previous review have also highlighted increased fatigue 
among offshore rotation workers.6 Fatigue among rota-
tion workers has been indicated to be due to the long 
work hours,6 34 roster length47 and sleep disturbances.84 105 
Working long hours (>12 hours)125 and shifts126 have also 
been found to be associated with high fatigue among 
other work populations. A high level of fatigue is detri-
mental to performance and safety47 particularly in critical 
safety risk resource industry. Strategies aimed at training 
workers could include ways to identifying and mitigating 
against fatigue, and allowing for breaks and enough 
periods between shifts for rest and recovery97 among 
others as ‘successive days-on-shift and chronic sleep loss’ 
increase the risk of fatigue.33

Studies reviewed showed a high intake of alcohol in 
rotation workers during off-shift days. Studies provided 
information on the pattern of drinking of rotation 
workers as high above safe limits,17 34 55 80 and very high on 
off-shift days,17 35 47 and higher than other workgroups48 
and general male population.55 67 These findings are 
in accordance with the findings of previous reviews 
in onshore rotation workers14 and offshore rotation 
workers19 which reported high alcohol consumption. 
Men typically drink more alcohol than women; with per 
capita consumption of ‘19.4 litres’ compared with ‘7.0 
litres’ of undiluted alcohol among women drinkers,127 
and with rotation workers being predominately 
men6 14 119 could explain the high level of alcohol intake 
among this working group. Furthermore, the social envi-
ronment of rotation worksite particularly onshore sites 
(eg, in Australia) has been reported as supportive toward 
alcohol drinking as workers take up drinking to socially 
fit at the worksite.84 110 Alcohol consumption particularly 
among offshore workers during off-shift days has also 
been indicated to be an expression of freedom from 
the worksite.128 Given that risky alcohol consumption is 
a major cause of disability and poor health and contrib-
utes to several deaths,129 and as suggested by Rebar et 
al,35 interventions should target both on-site and off-site 
drinking among rotation workers taking into account 
personal, social and environmental factors that promote 
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the intake of alcohol at risky levels. This may include 
the restriction of the availability of alcohol at onshore 
worksites and increasing awareness of the negative health 
consequences of risky alcohol intake.129

Evidence on illicit drug use was limited with findings 
not showing any clear direction of use among rotation 
workers; therefore, further research examining the use 
of illicit drug among rotation workers is required.

Reported levels of smoking among rotation workers 
were high48 80 109 and suggested to be higher than other 
workgroups48 103 and during on-shift days than off-shift 
days.35 Similarly, a narrative review has also highlighted 
a high prevalence of smoking among offshore rotation 
workers.19 It has been documented that smoking and 
desires to smoke are associated with experiencing high 
levels of stress130 as such the stressful work conditions 
associated with rotation work arrangement19 119 could be 
driving rotation workers to smoke. Smoking is recognised 
as a major cause of several health conditions and 
premature death, and with no safe limits.131 Therefore, 
evidence from the review suggests the need to provide 
health interventions that are aimed at the cessation of 
smoking such as group behaviour therapy and individual 
counselling132 which could include stress management for 
rotation workers.35

The main findings from included studies regarding 
physical activity suggested a large proportion of workers 
engage in regular leisure-time physical activity/exer-
cise,17 58 80 91 94 during either on-shift days17 47 94 and off-
shift days.47 91 A previous review also reported offshore 
rotation workers engaging in physical activity mostly on 
off-shift days.19 Rotation worksites usually provide recre-
ational facilities6 110 which may have encouraged rota-
tion workers to engage in physical activity/exercise and 
help maintain fitness.84 Nonetheless, engaging in phys-
ical activities/exercises on-site has been indicated to be 
restricted by long working hours and fatigue/tiredness 
from work.110 Long working hours is one of the many 
negative aspects of rotation work arrangements.

The studies reviewed on nutrition/diet reported find-
ings that suggest poor nutrition among rotation workers 
at worksites. This is in line with findings of a previous 
review where offshore rotation workers perceived 
their diet as unhealthy.19 Easy access or availability of 
unhealthy food at worksites has been noted to promote 
the unhealthy eating behaviour of workers.34 49 Unavail-
ability of healthy food has been identified as a barrier to 
healthy eating in workers133 and one study has demon-
strated that providing shift workers with healthy foods 
effectively improved their dietary intake during working 
days.134 Only one study35 examined nutrition during off-
site in relation to on-site days as such not much is known 
about rotation workers’ nutrition during leave periods. 
Furthermore, studies found higher levels of overweight 
and obesity among rotation workers compared with the 
general population. A similar finding was reported in 
a previous review among offshore rotation workers.19 
The intake of unhealthy foods has been indicated to 

be linked to obesity.135 The unhealthy eating behaviour 
among rotation workers is likely to explain the findings 
on overweight and obesity. Evidence therefore suggests 
the need to provide healthy food options at rotation 
worksites which could improve the dietary intake of rota-
tion workers.134

Work-related factors associated with health outcomes of 
rotation workers
The evidence reviewed suggested a wide range of work-
related factors determining mental health outcomes 
in rotation workers. These included job demands (job 
task, workload and emotional demands), roster and shift 
length, occupational stressors, work–home interference, 
leadership style, job control/autonomy, role clarity, work-
place bullying and social support.

Evidence on factors determining physical health, sleep 
problems and lifestyle behaviours was scarce to make 
firm conclusions, but potentially suggests perceived phys-
ical health and complaints to be associated with job type, 
job demands and occupational stressors; shift pattern 
(swing shift), social support and occupational stressors to 
be associated with gastric problems while job type, shift 
pattern and occupational stressors (physical environ-
ment/workplace) to be associated with musculoskeletal 
disorders. Furthermore, sleep problems were associ-
ated with shift/roster patterns (night/swing shifts), job 
demands and control (workload, working overtime, long 
shift hours), environmental stressors (safety climate, risk 
perception, adverse physical environment) and social 
support; and lifestyle behaviours were associated with 
social support, occupation stress from work–home inter-
ference and safety climate, job type, long work hours, 
availability of unhealthy food and management of recre-
ational facilities.

The findings from the review align with the Job 
Demands-Resources (JD-R) Model.119 136 The JD-R Model 
stipulates two different categories of intrinsic occupa-
tional risk factors: job demands and resources which 
through ‘two underlying psychological processes play a 
role in the development of job strain and motivation’ 
(p313) to influence the well-being of workers.136 These 
risk factors are the physical, psychological, social or 
organisational components of a job. Job demands such 
as job task, workload, emotional demands, high work 
pressure, harsh physical environment, etc necessitate 
sustained mental, emotional or physical effort or skills to 
deal with, and contribute to job strain.136 Job resources 
such as job control/autonomy, role clarity, job security, 
and social support help in attaining work goals and/or 
that reduces job demands, and the associated negative 
(physiological and psychological) effects arouse personal 
learning and development, and contribute to motiva-
tion.119 136 Vojnovic et al119 have discussed similar work-
related factors and have stated rotation work is inherent 
in several job demands and as such available job resources 
are particularly significant and should be maximised to 
mitigate employee strain and subsequent health. More 
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research is needed to further examine the work-related 
factors associated with the health indicators particularly 
the physical health outcomes, sleep problems and life-
style behaviours of rotation workers.

Strengths and limitations
This systematic review has several strengths; it provided a 
comprehensive overview of factors associated with health 
and well-being of rotation workers in resource industry, 
assessing the literature across different work sectors, 
countries and all relevant health indicators (covering 
factors associated with mental and physical health). The 
inclusion of quantitative and qualitative findings was 
also a strength as qualitative findings support quantita-
tive evidence by giving in-depth insights into the health 
outcomes of rotation work, and mixed evidence synthesis 
has indicated to enrich the effectiveness of findings and 
decision-making.

This review is not without limitations that should be 
acknowledged. The review included only published 
research and as such, the results of the study might 
be subject to publication bias. Only studies published 
in English were included which may have limited the 
scope, but there is evidence that suggests no systematic 
bias in reviews where only studies written in English 
are included.137 The review only reviewed significant 
work-related factors determining health outcomes and 
health-related behaviours. However, there is evidence 
of sociodemographic characteristics that are associated 
with health outcomes and also moderate the associa-
tions between work-related factors determining health 
outcomes,119 which could be explored by future reviews.

Limitations of the assessed literature
There are few longitudinal studies on health outcome 
measures, however, the available cross-sectional studies 
assessed extensively mental health outcomes with a few 
investigating physical health and health-related behav-
iour outcomes. Furthermore, most of the studies have 
used cross-sectional designs and as such making causal 
interpretations of the findings from these studies is 
limited. Studies included had a greatly varied number 
of participants; quantitative studies included partic-
ipants ranging from n=1936 to n=9945,95 with several 
studies including small sample sizes58 60 65 67 which affect 
their conclusions. The qualitative studies included study 
participants ranging from n=7110 to n=68,34 and while the 
sample is suitable for the kind of method used, it does not 
reflect the entirety of rotation work population.14 A vast 
majority of the studies selected study participants using 
non-probability convenience sampling technique which 
has been indicated to be a suitable way to draw responses 
from a mobile population such as rotation workers.58 
This may, however, result in the non-representativeness 
of the recruited sample. It is also possible that certain 
characteristics of participants may influence their partic-
ipation, thus those most negatively impacted by rota-
tion work may be more likely to take part in the survey 

or equally may be more likely not to take part in the 
study.14 Some of the studies, particularly those that exam-
ined health-related behaviours, also used non-validated 
measures which affect the rigour in methods.14 Again, 
the findings of some of the studies were descriptive, for 
example,55 94 95 and as such interpretations and drawing 
of general conclusions from the findings of these studies 
should be done with caution.

Implications for policy and future research
Addressing health challenges faced by rotation workers 
should be a key task for policymakers and resource 
industry management. In this regard, organisations 
should support interventions that identify, prioritise and 
mitigate against mental and physical health problems and 
promote behavioural changes. Such interventions should 
also create workplace environments that minimise the 
negative aspects of rotation workstyle and maximise the 
positive aspects to support rotation workers to reduce job 
stress and promote health.

There is clear evidence that considerable efforts are being 
made in understanding the well-being of rotation workers. 
However, there is still inconsistency in the findings partic-
ularly on mental health outcomes such as psychological 
distress (depression, anxiety and stress) and well-being that 
require further research to clarify. There are limited rigorous 
studies that explore physical health problems and health-
related behaviours and as such, there is the need for further 
studies to examine the work-related factors associated with 
the physical health problems and lifestyle behaviours of rota-
tion workers. There are also limited interventional studies; 
interventional studies are therefore needed to improve 
health in this population and the cross-sectional research 
gives nice foundations for understanding factors that 
should be addressed in these interventions. Generally, there 
are limited longitudinal studies that explore the long-term 
health effects of rotation work and the short-term variations 
of health outcomes of rotation workers to give insight into 
how rotation workers’ experience of health issues and their 
significant predictors change over time and across context.

CONCLUSION
Evidence from both qualitative and quantitative studies has 
suggested psychological distress and suicide risk among 
onshore rotation workers at higher levels than the general 
population; and more sleep problems (short sleep duration, 
poor sleep quality and sleepiness) and fatigue, smoking and 
poor nutrition during work periods among rotation workers 
in the offshore oil and gas, mining and construction indus-
tries. Evidence has also suggested rotation workers consume 
higher levels of alcohol during off-shift days and are more 
overweight and obese than the general population. Rota-
tion workers reported perceived good physical health and 
engaged in leisure-time physical activity. Job demands of 
rotation work arrangements were associated with poor phys-
ical and mental health outcomes, while the job resources 
available were associated with better physical and mental 
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health outcomes. Hence, interventions could target mini-
mising job demands and maximising the available job 
resources to support rotation workers to adapt and maintain 
balance in life, and to reduce job stress to promote health.
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