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THE JOURNEY FROM HEALTH AND SAFETY TO HEALTHY AND SAFE

FOREWORD

Shell’s history in shipping began in 1892 and continues today, with a global fleet of around 2,000
managed and chartered ships and barges, and other floating units. On any given day, a Shell cargo
is loaded or unloaded somewhere in the world every 5 minutes. Seafarers are at the heart of all these

operations.

Shell Shipping & Maritime’s top priority is to keep our seafarers free from harm and work towards a
zerodincident industry. We openly share our safety knowledge and experience across the industry
through engaging with our maritime Partners in Safety, and as a member of many international

maritime organisations which aim to improve safety in the industry.

We are increasingly using technology to improve efficiency and safety performance. This includes new
digital applications, such as the award-winning Hilo project, which analyses the weak signals that can

be precursors to major safety events, helping users to identify accidents before they happen.

We are also looking at the human aspect of safety at sea. Over the last seven years, Shell Shipping &
Maritime and Shell Health have worked together to look at the wellbeing and mental health of

seafarers and the impact this has on safety.

This report forms part of that work and is one of the largest studies into seafarer wellbeing to have
been carried out. It includes the review of nearly 700 academic papers, more than 50 publications,
and 28 interviews with health professionals, experts in human factors, psychology and wellbeing from

within Shell and other safety-critical industries.

In commissioning this work, we wanted to develop a base of research on which to build a suite of
programmes that were directly applicable to seafarers and improving their wellbeing. We aim to
provide practical materials for use on our own vessels, and to be shared across the maritime industry

through groups such as Together in Safety.

We hope that this research and the work that stems from it will be a catalyst for further focus on safety

at seq, helping to make more seafarers healthier and safer.

Grahaeme Henderson, Vice President, Shell Shipping & Maritime
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Introduction

The wellbeing of seafarers has a direct impact on their work and safety performance and shapes their
experience of life at sea. Equally, seafarers’ health and wellbeing is influenced by the conditions in
which they work. Despite efforts to promote positive work conditions through initiatives such as The
Maritime Labour Convention (MLC) 2006, there is a view that:

A companies require further information and understanding of how to improve the health of their

seafarers;

A companies are not fully aware of the links between poor health (physical or psychological) on both

safety and operational performance; and

A whilst interventions to improve health and wellbeing exist and are being implemented, they are

fragmented, not aligned and therefore not optimally used.

Advances in shipping are being made in the technical space, using data and sophisticated analytics to

identify ‘weak signals’, as precursors to major safety incidents.

The purpose of this research is to increase understanding of the factors affecting psychological and
physical health in the seafaring community. This information will be used to identify data and

interventions that could unlock the potential of health to improve safety at sea.

Research questions and methods

Four key questions shaped the research:

1. What factors influence psychological and physical health in seafaring, and other safety-critical
industries?

2. How and in what ways do/can psychological and physical health influence adverse incidents?
3. What existing data could be collected on health-related factors that could impact on safety?

4. What interventions are there in seafaring, and other safety-critical industries, that could be
implemented in order to bring about a positive impact on the psychological and physical health
of seafarers?

Whilst the main aim of the work was to support the seafaring industry in its drive to improve wellbeing
and safety, it also explores potential learning from other industries. The research reviewed publications
from a wide range of safety-critical industries (50 high quality papers), including construction, nuclear,
military, aviation, and rail. Views were sought from a multidisciplinary group of experts and
practitioners, combining deep subject matter expertise with practical experience

(28 interviews conducted).
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Results

As the data was analysed and re-analysed, five main themes emerged where the evidence of influence

was strongest:

Fatigue was commonly cited both as part of a causal chain leading to an adverse event or injury and
as an outcome of other factors (e.g. noise and heat on vessels). Fatigue often emerged in relation to
long working hours, changes in working hours, the nature of shift work in safety-critical industries and

overtime.

The nature of the work environment describes the wider conditions on ship and the nature of the
particular voyage. Itincludes issues such as heat and noise, vibrations and ship movement, the quality
of food and access to gym and exercise facilities. It also includes length of deployment and time on

board, as well as the impact of separation from their home and community.

The nature of the role emerged as a significant influence on physical and psychological health.
Aspects of the role included level of autonomy, task and skill variety, and workload and job

satisfaction. In some cases, rank had implications for the nature of the role that impacted health.

Socialisation encompassed the nature of social interaction and communication on board, the potential
impacts of social isolation, cross-cultural differences and awareness, as well as the transient nature of
crews on ship. It also included the culture and openness of communication on ship, particularly with

respect to hierarchy.

Leadership sets the tone on board ships, influencing the conditions in which work takes place, the level

of social support and interaction, and the broader culture.

Attempting to comprehensively explain, evidence and detail how such a complex web of health-related
factors leads to a variety of incidents at sea is a herculean task, and one not seen in any other industry.
However, it has been possible to develop a conceptual framework, based on existing theory and
evidence, of how health-related factors may ultimately impact on adverse incidents.

Potential sources of data were explored, and analysis was undertaken in other industries through the
interviews with experts. One central conclusion is that across safety-critical industries, there is a desire to
increase the focus on health-related factors and collecting and using health-related data would be of
huge benefit. Of the data sources identified, whilst aspects of the content mopped well onto our five
themes, none of them comprehensively covered all aspects. It is also true that for some of the routinely
collected and potentially most viable data sources, concerns were raised over data quality and their
perceived potential value.

Through the discussions and consultations, the authors realised that there are models of human
behaviour that may explain why the five main themes emerged so strongly. One model that struck as

having particular applicability and explanatory power is the SCARF model developed by David Rock.
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Over the course of the research, lots of examples of practices or situations common to the seafaring

experience were found to fit well into this framework.

A number of common interventions were discussed across all of the safety-critical industries included in
the research. These included: employee assistance programmes and counselling helplines;
telemedicine; training regarding the importance of good nutrition and physical exercise; and methods
to improve crew,/team socialisation. However, there were a range of interventions discussed in other
industries that could be implemented into the maritime sector that focus more on some of the
psychosocial factors that were identified as being important. These interventions include peer support
mechanisms (highlighted in construction, the military and aviation), line management training and

development (identified in the rail industry and military] and simulation exercises (identified in aviation).

Final insights

The results highlight a clear consistency of key themes and factors identified in the literature and
through the expert interviews. Although some of these are more prominent then others, each on their
own, and when interacting with others, can have an impact on the physical and psychological health
of employees in safety critical industries. Focussing on high quality data collection to further understand
their importance in the causal chain of unintended events is recommended, which will then provide

further clarification and insight into what interventions to improve wellbeing will be most effective.



O1 Introduction o
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1.1 Workplace wellbeing

There is an accumulation of evidence to suggest that a healthy workforce, compared to an unhealthy
one, is more motivated, innovative, successful, engaged and resourceful', and that good employee
health is important for businesses, the individual and society. Dame Carol Black? highlighted that if
organisations focussed on improving employee health and wellbeing (both physical and mental health)
that this could generate organisational cost savings. Workplace health and wellbeing has recently
been propelled into the policy agenda with the publication of the Taylor Review?® with the
acknowledgement that providing ‘good quality work” can have implications for employee health

outcomes and overall productivity, and that improving workforce health should address issues such as:
A The physico| work environment;

A Mental wellbeing at work;

A Faimess, justice, participation and trust;

A Senior leadership;

A Job design; and

A line managers' role, leadership style and training.

The Taylor report noted that the nature and content of work and individual health and wellbeing are
strongly related, and consequently a more proactive approach to workplace health and wellbeing
needs to be undertaken to improve the quality of work in all occupations and settings. This notion of
'good work' is not necessarily new. Waddell and Burton® in their evidence review reported that work
and wellbeing are closely related, and that work is generally very good for an individual's health and
wellbeing, but the provisos being that the nature, quality and social context of the work needed to be
taken into account and that jobs should be safe and accommodating.

1.2 The health and wellbeing of seafarers

It has often been acknowledged that seafaring is a hazardous occupation, as it is a physically and
mentally demanding profession in one of the most dangerous work environments: the sea®. As a result
of the dangers in this occupation, there is a higher than average risk of accidents and fatalities
compared with other high safety critical and risky occupations and sectors. Aside from this risk of
physical harm, more attention is now being paid to the psychosocial risks of having a career in the
maritime industry, as a result of the reported prevalence of common mental health problems (e.g.
depression and anxiety) and the elevated risk and incidence of suicide, giving greater cause for

Vaughan-Jones H, Barham L (2010}, Healthy work challenges and opportunities to 2030, The Work Foundation, London

Black C (2008), Working for o healthier tomorrow. Review of the health of Britain's working age population, Department for Work and Pensions, London
3 Taylor M (2017), Good Work: The Taylor Review of Modern Working Practices, RSA, London.

4 Waddell G, Burton K (2006}, Is Work Good for your Health and Wellbeing? TSO, London.

Iverson, RTB (2012). The mental health of seafarers, International Journal of Maritime Health, 63, 78-89.
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concern to employers in the sector. Even in industries where work demands can be more challenging
and hazardous than average, the principles of ‘good work” and improved health and wellbeing still
apply (and may be even more important today), and efforts must be made to weave these into existing
approaches to risk management and safety culture management - especially as the risks of not doing

so could lead to both human and environmental tragedy.
Recent research® has identified worrying levels of psychiatric problems amongst seafarers.

For example:

A In a survey of more than 1,000 seafarers (17% were UK nationals), it was revealed that more than

one-quarter had screened positive for signs of depression;

A 26% of seafarers reported feeling ‘down, depressed or hopeless’ on several days over the previous

two weeks; and

A More than 20% reported feeling down, depressed or hopeless’ every day.

The research also highlighted that there may still be a culture of stigma regarding the reporting of

mental health and wellbeing as:

A Nearly half of the seafarers reporting symptoms of depression said they had not asked anyone

for help; and
A Although one-third said they had spoken to family/friends, only 21% said they had spoken to

another colleague on-board ship, despite sometimes spending months at a time on ship.

Research from the UK Chamber of Shipping” indicated that suicide rates among seafarers have more
than tripled since 2014. In 2015 it was reported that suicide was the cause of death in 15.3% of
identified mental health cases, an increase of 4.4% from 2014. In the same report figures from the
International Maritime Organization were given, indicating that the rate of suicide for international
seafarers is triple that of shore workers. This is despite the Maritime Labour Convention (2006)® aiming
to promote opportunities for women and men to obtain decent and productive work, in conditions of
freedom, equity, security and dignity. Within the convention document, there were a number of

mentions with regards to the health, safety and wellbeing of seafarers, including:

b=

Every seafarer having the right to a safe and secure workplace that complies with safety standards;

>

Every seafarer having a right to fair terms of employment;

b=

Every seafarer having the right to decent working and living conditions on board ship; and

>

Every seafarer having the right to health protection, medical care, welfare measures and other forms

of social protection.

° https://www.nautilusint.org/en/newsinsight/telegraph/how-are-youteeling/
" https:/ /www.ukchamberofshipping.com/latest/breakingtaboo-seafarermental-health /
o https:/ /www.ilo.org/wcmsp5/groups/public/@ed_norm/@normes/documents/normativeinstrument/wems_090250.pdf

7
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Many seafarers and industry bodies share the perspective that these measures have not materially
changed life at seq, including (as the reported statistics suggest) the failure to promote and sustain the
physical and mental health of seafarers. Amongst industry bodies suicide does remain a particular
concern, as the extent of this human tragedy remains unclear as a result of incomplete data.

As the wellbeing of seafarers has a direct impact on their work, their experience at sea and safety
performance, there remains an urgent need for action to positively improve wellbeing and
performance. Some industry bodies and organisations are attaching a higher priority to ensuring an
improved capacity for understanding, quantifying, predicting and mitigating the risks of mental illness
and suicide in both their own workers and in sub-contractors, including the rolling out of interventions.

However, in many cases the ideas are fragmented and not aligned. This means that the value of any
work being undertaken is not being optimised. Additionally, there still remains a lack of understanding
regarding the factors that can have an influence on the health and wellbeing of seafarers, what
interventions can be implemented to improve their health and wellbeing, and the overall implications
that this can have on safety and operational performance.

Consequently, there is the view that:
A companies require further information and understanding of how to improve the health of their
seafarers;

A companies are not fully aware of the links between poor health (physical or psychological) on both
safety and operational performance; and

>

whilst interventions to improve health and wellbeing exist and are being implemented, they are
fragmented, not aligned and therefore not optimally used.

Whilst these concerns about the physical and mental wellbeing of employees continue, progression
has occurred in the technical shipping space with the introduction of the Hilo project, which by
demonstrating what weak signals can be precursors to major safety events, has enabled the industry to
work together and improve and elevate safety performance across the board. The same attention
should now be focussed on the human aspect of shipping. A review of the Hilo model could potentially
provide a methodology by which factors that influence human behaviour could be analysed and may
shift the health and human performance landscape of the global shipping industry.

Shell has had shipping operations key to the business throughout the company's history and currently
technically and/or commercially operate 2000 vessels worldwide. Through their Partners in Safety
programme they work with over 400 shipping companies to improve health and safety across their
operations and they are taking this to the wider shipping industry in the promotion of the Together in
Safety programme.

Shell recognises the importance of the seafarers” health and wellbeing has in safety performance and
commissioned this report to gain a better understanding of the factors which are key to this. This report
will serve as the basis to develop programmes internally and with their partners to improve the mental
and physical wellbeing of their seafarers. It will also be a reference to inform the rest of the shipping
industry to increase the awareness of these very important issues and to support continuous improvement.



02 Research aims
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Previous research has indicated that the health, wellbeing and safety of seafarers is concerning, with
high rates of anxiety and depression being recorded, and with evidence that this can have an impact
on performance whilst on ship {leading to adverse incidents). More research needs to be undertaken
to understand why this occurs and what could be done to improve seafaring psychological and
physical health. Additionally, further research also needs to be undertaken to understand the multiple
individual, job, organisational and ship factors that can influence both physical and mental-health on-
board vessels which can also affect safety. The research gaps led to the development of this current

research.

The focus of this research was primarily on understanding the health and wellbeing factors that could
be used when trying to determine causes of adverse incidents in the seafaring industry. That said, the
research team felt it was important not only to examine current research and practice within the
industry, but also to reach out to and learn from the experience and knowledge gained in other safety-
critical sectors such as construction, rail, aviation, nuclear and maritime industries. Whilst these sectors
are different in many ways from seafaring, there are also similarities, and the authors sought to

understand and identify thinking and practice which could have potential application to seafaring.

2.1 Purpose

The purpose of this research is to increase current understanding of the factors affecting health
(psychological and physical) in the seafaring community, and to investigate if these factors might then
be used to identify data and interventions that could unlock the potential of health and wellbeing to

improve safety at sea.

2.2 Research questions

In order to fulfil the purpose of the research, four main research questions were developed to guide the

focus of the data collection. These were:

A What factors influence the psychological and physical health in seafaring (and other safety-critical

industries)?
A How, and in what ways, do/can psychological and physical health influence adverse incidents?

A What existing data could be collected on {factors related) to psychological and physical health that
could have predictive value?
A What interventions are there in seafaring (and other safety-critical industries) that could be

implemented that could have a positive impact on the psychological and physical health of seafarers?
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2.3 Research methodology

The research questions were answered using two main methods:

A A rapid review of the literature, focussing on both academic and grey literature {relevant industry
bodies, think tanks etc.)

A Interviews with subject matter experts from the seafaring and other safety critical industries.

Rapid evidence review

A rapid evidence review of the current literature was undertaken to establish what evidence already
exists as to what the factors that have an impact on the physical and psychological health and
wellbeing of seafarers (and workers in other safety critical industries) are, and how these can have an
impact on employee performance and adverse incidents. The information gained from the evidence

review helped to identify and weight the most commonly reported factors.

Search terms for the rapid evidence review included:

>

Seafarers and wellbeing;

b=

Safety critical industries and wellbeing;

Seafarers and mental health;

b=

>

Safety critical industries and mental health; and

A Human factors and wellbeing.

For academic literature, the research team had access to online databases and journals through
Brighton University, and the initial search resulted in 680 papers. The search was limited to articles

written in English within a ten-year scope. Two sifts of the research papers were undertaken:
A First, by journal article title; and

A Second, by reading the journal abstract.

As a result of this sift 50 of the 680 academic journal articles were selected for review. The articles
were read by members of the project team, and a data extraction table was completed for each

article {See Appendix for search terms and search strategy).

Grey literature refers to materials produced outside the traditional commercial or academic publishing
and distribution channels, and includes materials produced by organisations, industry bodies,
Governments etc. The grey literature was reviewed in this study to verify whether the factors identified in
the academic literature were similar, or whether other issues also needed to be considered. Relevant
literature was identified through dota searches, as well as any reports identified through expert interviews.

In total 64 additional sources were identified and reviewed including industry reports, videos, podcasts

and documents provided to us by the Shell team.
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Expert interviews

The research team also conducted 28 expert interviews. Experts were identified by the research team
as individuals who had expert subject knowledge both within seafaring and other industries, and from a

range of backgrounds, including (see Appendix for interviewee breakdown):

>

Seafaring and mental health;

A Mental health and performance outcomes in other safety critical industries;

A Those internal and external to Shell who are experts in maritime health and safety;
A Psychologists;

A Academics;

>

Human factors experts; and

A HR representatives.

Semistructured telephone interviews were conducted with all experts. Each interview involved asking
questions from a topic guide which were pre-determined. However the semi-structured approach
allowed for further probing allowing the expert to provide further information or explanations on
responses of particular interest or relevance to the study. The topic guide included questions on the

following themes (see Appendix for topic guide:

A Their view on the main factors influencing the psychological and physical health and wellbeing of

employees in safety critical industries;

A How, and in what way does psychological and physical health and wellbeing have an impact on

performance and adverse incidents;

A What data is currently collected or could/should be collected that would be useful for predicting
the psychological and physical health and wellbeing of employees to reduce the potential
occurrence of adverse incidents; and

A Their knowledge on any practical interventions that are currently being implemented to improve the

psychological and physical health and wellbeing of employees in safety critical industries.

The topic guide was piloted with two Shell Captains (no longer sailing] who had agreed to discuss

their opinions and expertise with us. This ensured that the questions were clear, focussed on the right
themes, and helped identify any gaps in the topic guide. For some experts, more focussed questions
around their expertise were introduced, to gain the most from their knowledge.

Each interviewee was provided with a project brief explaining the purpose of the research, and the
interviews were recorded with their consent. Interviews were transcribed verbatim and were analysed
thematically by the research team. The software Atlas, xi was used in the data analysis to undertake the
initial coding exercise, and to help the research team identify and label key quotes. After this initial
stage, further analysis was undertaken using an iterative approach, reading, and rereading the
transcripts to identify common themes and ideas being represented. What became clear from the
coding phase was that many factors were discussed, that could be captured through 5 main themes.

12
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Additionally, one research project member undertook a ship visit to try and capture the ‘lived-
experience’ of life on a ship, to view living and sleeping quarters, understand the work environment and
to informally ask the crew who they had access to of their opinions of life and work on-board vessels.
These findings were not part of the analysed research but consolidated a lot of what the experts

reported in their interviews, and what was identified in the literature.
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This section presents the findings of both the rapid evidence review and the expert interviews. What
became clear when analysing the results from both research methods was the complexity of the causal
pathways between factors that may have an impact on physical and psychological health and
wellbeing and their outcomes in terms of individual wellbeing, job-related outcomes and adverse
incidents. Throughout the research there was a focus both on the precursors of health and wellbeing
amongst seafarers (and those working in other safety critical industries) and its impact in particular on

adverse incidents and also human attitudes and behaviour that may have an impact on such incidents.

From the data, it clear was that the findings were complex, both in terms of the inter-relationships
between variables and the fact that many variables were bidirectional. Additionally, many of the
factors can be conceived of as an outcome or precursor, depending on the particular aims of any
research or the viewpoint of the researcher. In short, there is not a single research study that could
adequately trace all linkages and connections that lead to o multiplicity of adverse events. It is more
the case that separate research studies explore different links which as a whole have created @
compelling picture of how health and wellbeing is affected by life on a vessel and the potential impact

that it has on adverse incidents. However, key themes have been identified and discussed below.

When health is referred to in the report this includes both physical and psychological health and

wellbeing unless otherwise specified.

This complex web of factors has been represented in the diagram below (Figure 1). All the factors
shown in the diagram have a degree of evidence to support their role in influencing health. The factors

represented emerged both in the literature and the expert interviews.

Figure 1: Factors that have an impact on health at sea
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3.1 Rapid evidence review

Research from a wide range of sources, including academic and grey literature, and evidence from
other safety critical industries was examined, and factors that had an impact on the wellbeing of
seafarers and other safety critical industries were identified. There was also some evidence suggesting
how these could have implications for employee outcomes and adverse incidents. However, it is
important to note that the quality of evidence varied dependent on the source or the research
methodology undertaken in the study. For example, some sources were evidence reviews, some expert

opinions and others were clinical studies.

Throughout the evidence review the frequency with which certain factors were referenced in the
literature was looked at to gain an indicative view of what factors were most commonly referenced.
Whilst this is an interesting picture, it is not the whole picture as the strength of evidence varies across
themes. The most commonly referenced psychological and physical health related factors were themed
and represented in the pie chart below. A fuller description as to what each theme includes is
discussed. A breakdown of the factors that are represented in each of the 5 themes can be found in

Appendix 3.

M Fatigue

B Nature of work environment
m Nature of role

I Socialisation

I leadership and Management support

Fatigue

Fatigue is a commonly cited theme in the literature as a factor that could have implications for the
health and wellbeing of employees in safety critical industries, and as such could be part of the causal
chain leading to an adverse event or injury. Additionally, in a number of studies, fatigue was also
reported as an outcome of other factors (e.g. noise and heat on vessels). Fatigue was often discussed
in relation to long-working hours, changes in working hours, the nature of shift work in safety critical
industries and overtime which all contributed to increasing levels of fatigue being reported. Selected
examples from the literature, where evidence is strongest highlighting fatigue as a key factor for

employee wellbeing include:
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Besikci et al., (2016) in a survey study of 31 seafarers working on a tanker ship reported that
working at night negatively affected seafarer fatigue, and the Piper Fatigue Scale (PFS) measure
used indicated that this raised the seafarers’ perceptions of mental health symptoms. The study also

found that working between the hours of 00:00-04:00 and 12:00-16:00 were associated with higher

fatigue on the PFS measure than working other shifts.

Dohrman et al., (2017] in a systematic review of seafarer literature and fatigue reported that there
were significant differences in the level of fatigue reported dependent on the time of watch, in that
working at night was associated with greater fatigue. Fatigue also varied dependent on time into the
shift, with higher fatigue reported at the end of the shift rather than the beginning. The type of watch
systems also had an impact on fatigue, for example 6 hours on, 6 hours off was associated with
higher fatigue when compared with 4 hours on, 8 hours off. Finally, seafarers who worked more than
13 hours a day had higher fatigue scores than those working fewer hours.

Fan et al., (2018] in a systematic review of the literature focussed on the rail industry reported that
fatigue was associated with significant reductions in the amount of sleep that employees obtained
before shifts and was also related to emotional and mental workloads. Drivers with longer work
hours had higher fatigue scores, and those with work overload also reported increased fatigue.
Fatigue developed more quickly during night shifts, and fatigue and sleepiness were also severe in
morning shifts (not defined in the research). The report also provided evidence of the link between
high levels of fatigue and cognitive disengagement from tasks leading to an increase in accident
risks. Decision making and risk management abilities were challenged and impaired by fatigue.

Oldenburg et al., (2013) in a systematic review of maritime field studies about stress and strain in
seafaring identified the differences in watch systems in relation to fatigue, highlighting studies
indicating that fatigue was more pronounced in two-watch rather than three-watch systems and most
obvious between 4-6am. The paper noted that fatigue was not dependent on seafarer age but
could be associated with poor sleep quality and noise at night. Irregular working hours also had
negative influences on sleep and fatigue.

Sliskovic et al., (2017) undertook a survey of Croatian seafarers to identify lifestyle factors that can
relate to stress and health on-board vessels, reporting that there was higher sleep deprivation at sea
than at home which had implications for reduced mental health and wellbeing, and that fatigue
resulted from long working hours, which seafarers acknowledged often went unreported.

Nature of the work environment

A number of documents reviewed provided examples as to how the nature of the work environment

and the conditions of work, especially for those in safety critical industries could have implications for

the physical and mental health and wellbeing of employees, and potential consequences for safety

incidents. Factors identified within this theme include: issues such as heat, noise, vibrations, ship

movement, the quality of food, access to gym facilities etc. Also included within this theme is the length

of deployment and time on board (as this increases the length of time that individuals are exposed to

certain environments), and the related separation from home that some work in safety critical industries

necessitates. Examples from the literature include:


















































































































