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Abstract

The oil and gas industry nsidered the backbone of economic and social development

in many countries in the Gulf region. Work in this industry presents dangers and
challenges, as it is usually undertaken in remote locations and difficult geographical
environments, resulting in @elatively high workplace accident rate. Such harsh work
environments necessitate lovgk work behaviour to improve organisational safety
SHUIRUPDQFH 'RUNHUVY VDIHW\ EHKDYLRXU LV FUXFLD

accidents is to be reduced.

Most oil and gas studies investigating the health and safety of workers have involved
remote work environments which is potentially stressful because the workforce lives and

works onsite (i.e., a single restricted location) for significant periods of time.

There is no universally recognised definition of remoteness. A remote area can be
considered as isolated geographically, socially and professionally. Kuwait was selected
as the location for this study, due to its strategic location in the Gulf region. Qileand

LV . XZDLWYV ODUJHVW LQGXVWU\ DFFRXQWLQJ IRU QHD
product. It is worth mentioning that gakoducing corporations in the Gulf region host the
largest percentage of expatriate employees, far exceeding the percehtlgal o
employees. The bulk of workers in this industry come from diverse Asian countries.
Workers are typically relocated to a remote production site in a region foreign to them.
They work in these remote sites for an extended period that varies frors togeknths,
occasionally lasting a year or longer. The physical isolation, combined with the isolation
from family, friends and familiar surroundings represents the definition of remoteness, a

central concept in this research study.

Based on the above dation of remoteness, two main concepts arise: physical isolation

variables and occupational stressors. Physical isolation from family, friends and familiar
surroundings and its variables were identified from studies conducted-wvifliyout

(FIFO) wolkers, migrants, university students and even elderly people. Physical isolation

was represented by two independent variables: nam@tyal isolation and loneliness

Two occupational stressorsUHODWHG WR WKLV VWXGARave BFeRQFHSW R
identified asresponsibilities towards family and living environmdntsum,this study

aimed to examine the effect of four remoteness variabt&sal isolation, loneliness,
responsibilities towards family, and living environrmenRQ ZRUNHUVIh,PHQWDO
fatigue and safety behaviour.



,Q RWKHU ZRUGY WKH VWXG\ LQYHVWLIJDWHG ZKHWKHU V
safety behaviour directly or indirectly through the mediating rolmental health and

fatigue levelsSafety behaviour was represented by levesatdty compliance and safety

participaton 7R DFKLHYH WKH VWXG\fV REMHFWLYH D FRQF
comprising the remoteness variables along with the two mediating variables and safety
behaviour.These four main components are linked by 12 research hypotheses that were
established according to the proposed theoretical relationships. To validate the conceptual

model, a quantitative research method was adopted.

To empirically test and refine the captual model, a series of multivariate statistical
approaches were employed to process the data, which were collected from 387 expatriate
workers from an isolated oil and gas field site in Kuwait. Exploratory factor analysis was
performed to uncover the siter set of factors of the constructs. For example, mental
health has two underlying factors; namedyxiety and depressiprwhereasmental

fatigue and physical fatigugere revealed as underlying factors of fatigue. Confirmatory
factor analysis was theoonducted to assess and confirm the validity of the factors
derived from the exploratory factor analysis results. Multiple regression analyses were

then applied to test the proposed hypotheses.

Several key findings have emerged from this study, and thetemess variables were

proven to affect safety behaviour.

1- Regarding the direct effect:

x Physical isolation variablesdcial isolation and lonelines$iad a direct negative
influence on both types of safety behaviatoriipliance angbarticipation).

x Occupational stressorsegponsibilities towards family and living environmemad
a direct negative influence @afety participation behaviour

2- Regarding the mediating role of mental health:

X Only anxiety mediated the relationship betwéamelinessand both types of safety
behaviour ¢ompliance and participation

x Both anxiety and depression mediated the relationship betwesgonsibilities
toward familyandsafety participation

x Both anxietyand depressiommediated the relationship betenliving environment
andsafety participation

3- Regarding the mediating role of fatigue:

x Only mental fatiguemediated the relationship betwedenelinessand both types of

safety behaviourcompliance and participatign



x Both physical fatigueand mental &tigue mediated the relationship between
responsibilities toward familgndsafety participation
x Both physical fatigueand mental fatiguemediated the relationship betwekving

environmentandsafety participation

The above findings provide empiricavidence in support of the key hypothesis that
remoteness variables have negative effects on safety behaviour, while mental health and

fatigue can act as risk factors
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Chapter 1: Introduction

This chapter introduces the present research stndyhe foundation of this thesis by
providing the research background, probleatatement, gaps, rationale, research
objectivesand research questions and an overview of the research method and thesis
organisation. This chaptdreginswith Section 1.lpresening the introduction of this

study, followed by Section 1.2 presémg the research background. Section 1.3 outlines
the problemstatement and research gasl Section 1.4describeghe study rationale
Section 1.5 presents the research objectisestion 1.6 provides the research questions

andSection 1.outlinesthe thesis orgnisation.

1.1 Introduction

The oil and gas industry is considered the backbone of economic and social strength
development invarious countries, especially those in the Gulf region.-@oducing
corporations in th&ulf region host the largest percentadexpatriate employees, which
occasionallyexceeds the percentage of local employ@esnont and Lemaitre, 2005)
Work in the oil and gas industry presents dangers and challeegasset is usually
undertaken in remote locatis and difficult geographic environmentsane (2010)
arguel that the industry has high workplace fatalities and injurtés considered a high
risk industry because of the nature of the waglconditions(Mearns and Yule, 2009)
Workplace injuriesare considered an important topic because of their significant
influenceon human life mentt, physicaly and economially. Therefore, efforts to
reduce accidents at work are seriously consitdier protect the wellbeing of employees

and the sustainabilityfdirms.

Safety is an important aspect atwhtinues to be significantissue in the oil and gas
industry. Safety behaviour among workergssential; therefor@il and gas companies
striveto ensure that their workers operate safely and remain inglo@ical and mental
condition It has been reported thdtetprimary cause ofworkplaceaccidentss unsafe
behavioul(Fang et al., 2015b; Guo and Yiu, 20hichAbdelhamid and Everett (2000)
likewise reportd beinga significantcause of accidents on construction siddanagers
in the offshore oil and gas industry claimed thalack of care and attention is a
predominanitause of accident®'Dea ad Flin, 2001) Occupational hazards and the
potential for accidents are frequently linked to fatigue and stedsted risk factors

(Chan, 2011)Sneddon et a(2013)research study discovered that greater levels of stress

1



and fatigue are connected to low waituation awareness, whidh turn indicates
increased participation in unsafe work practices and greater rigk @¢cident. High
stress and fatigue levels may atsuseworkers to experience mental health disorders
aftera prolonged periadddditionally, it has been identifiethatmental illnessmegatively
affects safety(Beseler and Stallones, 2013; Siu et al., 2004; Zheng et al.,.2010)

Site and fieldemoteness posa significantchallenge because it can cansental health
issuedfor oil and gas workergspecially those offshore. Accordingly, living offshore is
characterised as risky and socially isolatifyong et al., 2002) The offshore
environment is potentially stressful because the workfrercestricted tdive and work

in one location for aubstantial periodyithout a break. The length of time spent in an
LVRODWHG DUHD FRQWU L E XOAcibppovsrirl Har/kley,  2Q0Y; HouwW,UH VYV O
2001) The health and safety of workeneadverselyaffectedby theuniquechallenges

that offshore work andelatedrestrictionspresent which include isolation from family

and commanity (Chen etal., 2003) Wakerman (20043onsideedwork in a remote area

to be isolated geographically, socially and professionally. Remote work conditions and
periods of separation from family and friends were found to be the most challenging

aspect of the mining industrgRogers and Barclay, 2014)

Kuwait was selected as the location fbis studybecause oits strategicand remote

location in theGulf region It is important to noteshatoLO DQG JDV LV . XZDLWYV
LOQGXVWU\ DFFRXQWLQJ IRU gipssDdddestic praduc®DiH FR X QW U
Remotenesi Kuwait is defined as physical isolation, combined with the condition of

being an overseas worker is@dfrom family, friends and familiar surroundingBhe

physical isolation and occupational strdastors (stresws) are also related tthe

challenging environm@, which isconsideredvhen assessing the effect of remoteness.

Most oil and gas projects are located away from major ctnesoffera low level of

services and infrastructuteconditions that are typical of the industédditionally,

workers reside irtampsadjacent taheir workplaces andould be exposed to severe

weather hazards.

This study explores the influence of remoteness variables on the mental health, fatigue
levels and safety behaviour of oil and gas workers in Kuwait. Onshore and offshore
workers wereclassified asvorking remotely if their situationepresentedhe definition

stated abovewhich indicates that these typesvadrkers face the same threats to their
mental health, fatigue levels and safety. This study has undertaken itshdsgarthis

premise.



1.2 Background

Remoteness involves physical isolation, yet physical isolation may not imply remoteness.

The negative effect of extended separation from family and friends (being physically
isolated) in the offshore oil and gas indusisydiscussedn many studiesegarding

various countries. ChineséChen et al., 2009a)United Kingdom (UK) (Cooper and

Sutherland, 1987; Parkes, 1992; Parkes, 1998; Sutherland and Cooper,at889)
Norwegian(Berthelsen et al., 2015; Hgivik et al., 20089)rkers have reported poor

mental health issiseand indicated th&émily supports lackingbecause theywork away.

Bjerkan (2011xompared the differencas work-related variables betweemshore and
offshoreNorwegian workerswhenanalysing offshoravorkersf SHUFHSWLRQV RI H[W
influences on work performanctae separation from family and friendss revealed as

asignificant effect.

Among constructin workers,Siu (2001)argued that certain factoese predictive of
accidentsincludingbeing away from family andxperiencinganemotional overload. A

study regarding construction safety in Kuwai{Kartam et al., 2000Qdiscussed the

extensive use of foreign labquand howdifferent labour cultures and atditions

influenced human relations, work habits and communication prohlefige study
reportechumerougactorsthat couldaffectworkersfconcentration and contributetteeir

mistakes as a consequence of utilising foreign labdhe workers were ematnally

vulnerable and preoccupied with thpioblems andeveraldid not see their families for

two threeyears to save money. Other studiBgygs et al., 2016; Mckenzie et al., 2014)
FRQILUPHG WKDW IDPLO\ VHSDUDWLRQ KDV D GHWULPHAQ

fatigue and even safety.

Among flyin fly out (FIFO) workers (chiefly in the mining industry), half of the sampled
respondents a study byBarclay et al., 2016ntended to leave their job within a year

or more According toBlackman et al. (2014pn average, approximate®b% of FIFO

workers consider resigning from their current job within the next 12 months. An
Australian study ceducted on 11 FIFO mine workeSibbel, 2010xlaimed that their

work adverselyaffected their family life; for example, thespentless time with their
FKLOGUHQ DQG VRPH IHO W \VariohsrhirinQ woiRets/stetedzrathit DW KR P
attending funerals entailed considerable stregsch increagsthe possibility ofunsafe

work practices (Fletcher, 201Q)



1.3 Problem Statement and Research Gaps

)LUVW WKH VW X G hi\shaketzttainstandardedt8resQuidhthe FIFO and
mining industry workerdecausdhe aspects of their physical isolation are compatible
ZLWK WKLV VWXG\YV GHILQLWLRQ RI UHPRWHQHVYVY ,Q $X
work arrangements defined asnvolving workers whose permanent place of residence
exceeds the daily commuting range of tierkplace? as a result of the rapid expansion

of the resources sectofalroomi and Mohamed, 2018Yhus, these workersight be
affected by vaables related to physical isolation, such as social isolation and loneliness.
Irrespective of emplaeroles or education levels, the core demands of FIFO employment
involve isolation, sleapg difficulties and lonelines¢Barclay et al., 2013; Peetz et al.,
2012) Further, a study on FIFO geologi¢Barclay et al., 2016Jiscovered thaalmost

50% of respondenesxperiencd loneliness and social isolation. More than 20% regabrt
feeling lonely or socidy isolated often (8.3%)most of the time (13.3%Q)r sometimes
(25%).

Secondthis researclexplored studiethatfocusedon offshore workerbecausenany of
WKHLU FRQGLWLRQV DUH FRPSDWLEOH ZLWK WKLV VWXG\?!
isolation is awvorkerq primary concernConsidering such studies, the autappliedthe
concept of remoteness as an occupational stressor to this hegefucther justification

for this approach is thain Kuwait, such isolation is markedly greater than that generally
considered by onshore or offshore studies (or experienced as part of onshore or offshore
work). In previousoffshore research contextbgre wasa short period ofsolation for
exampletwo weeks] Z RoBisNore followed by @awo-weekbreak onshoréCooper and
Sutherland, 1987 or four weekd] Z RoldNorefollowed by IR X U Z brébakiovighore

(Chen et al., 2009a; Chen et al., 2001; Chen et al., 2003; Wong et al). 2a2¢ver,

the existing studydetails thatthe isolation period from family, friends and counisy
usually far longer than any period reportedobgviousstudies on this topi€ it canvary

betweerweeksandmonths anaccasionallycanlast a year or more.

As previousy mentioned, the length of time spent in an isolated area has been found to
FRQWULEXWH WR Z Rladbigio did Manilel, \20030HbYsE, Q00 )the
majority RI VWXGLHYV FLWHG owpléridd@asapprokivnet®lyiviel ideBid BrW L
less than a monthvhichis similar to the FIFO mining studies considered in the literature
review.Because the majorityf FIFO studies were undertaken in Australia, the separation

period forFIFO and mining indusy workersvaried from6/9 4 daysor in some cases,



up to21 daygBlackman et al., 2014Yhis periods not adongas that of the oil and gas
workers in Kuwait.The latter experience such lorsglationperiods andthus its effect
requires further investigation, which comprises the first gap in current research.

The second research gaggards howprevious studies haygimarily examinedvorkers

who are local to the country in which the study is undertaierexamplemost workers
were fom the UK in theCooper and Sutherland (198tudy and all in th€hen et al.
(2009a)WHDP V VW X G \. Mdfidd\rér,&nddt BIFQ/adthd mining industry workers
are ather locals or reside permanently in their country of work. In the case of this
research, all workers in Kuwaravelfrom variouscountries around the world, which has
led to a greater investigation of foreign workeffs H[ S H U 06l @& Bho$ best
knowledge, no prior study has been conducted in Kuwait (or any @utiecountries)

on this topic for this population, context and combination of variables.

1.4 Rationale

Numerousstudies have investigated the different aspettemoteness and isolatié

the two working conditionbave gainedncreasingattention inrecentyears, especially

from those in mining and the oil and gas industry. Remoteness and isolation have been
consideredtoDI IlHFW ZRUNHUVY PHQWDO KHDOWRerh€wnIDWLJXH
et al., 2015; Biggs et al., 2016; &het al., 2009b; Cho et al., 2019; Matthews et al., 2016;

Mora et al., 2014)decisionmaking skills and ability to successfullywork with others

(Elinson et al., 2004)in addition,safety is a criticablement ofhumanbehaviourand

essential foWKH VXFFHVVIXO GHOLYHU\ RI SURMHFWYV W LQIO
productivity and can produce direct economic costs and I¢Kessler, 2012; Theorell

et al., 2015) Further,severalstudies havebeenconductedin variousindustries and

contexsto demonstratbowmentalillnessand fatiguecan adverselyféect generakafety

and causaccidents and injuriggang et al., 2015a; Mirza et al., 2019; Seo et al., 2015;

Zheng et al., 2010)This indicates the need &xplore furtherfactors that cammprove

Z R U Ngafdty fehaviow

This study empiricalljesed WKH UHODWLRQVKLS EHWZHHQ UHPRWHQH
mental healtlandfatigue leveldo improve safety behaviour in the oil and gas industries

It also explord the effectthat mental hdth and fatigue can have on safety behaviour.
Specifically, this study investigatethe relatioship betweenthe four components of

remoteness variabléssocial isolation, loneliness, responsibilities towards faraiiy

living environmeng RQ ZR UN H U \Wghawddd Kegakding compliance and
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participation safety behaviour addition, it investigatkthe mediating effect of mental
health and its constructar(xiety and depressipras well as fatigue levels and its
constructsghysical fatigue and mentaltigue) on the abowmentionedelationships.

Therefore, lhis study airedto answer the following research questigho what extent
do remoteness variables affect the mental health, fatigue and safety behaviour of oil and

gas workers in Kuwait{
1.5Research Objectives

In consideration of the above discussion and identified research gapesé@ch

objectives of this thesisvere

x Examining the relationship(s) between remoteness variables and safety behaviour
of Oil & gas workers in Kuwait

X Investigding the mediating effect of mental health on the relationship(s) between
remoteness variables and safety behaviour of Oil & gas workers in Kuwait

X Analysing the mediating effect of fatigue levels on the relationship(s) between

remoteness variables and sgfieehaviour of Oil & gas workers in Kuwait

Figure 11 presents the conceptual model that captures the scope of the study graphically.

Mental Health
- Anxiety
- Depression

xSocial isolation
xLoneliness

- Occupational Stressors
xResponsibilities towardy

Safety Behaviour
- Safety Compliance
- Safety Participation

\ 4

family
xLiving environment

Remoteness Variables
- Physical Isolation

Fatigue
- Physical Fatigue
- Mental Fatigue

Figure 1-1: Conceptual model




1.6 Research Questions

To achieve the research objectiyeseSection 1.5and to address thesearclyaps, four
research questiongere created

1. Asa foreign workeemployedat a remote oil and gas field site located in Kuwait
a) to what extent does social isolation influencerysafety behaviour?
b) to what extent does feeling lonely influence your safety behaviour?
c) to what extent do responsibilities towar@mily influence your safety
behaviour?
d) to what extent does the living environment influence your safety
behaviour?
2. Asa foreign workeemployedat a remote oil and gas field site located in Kuwait,
a) to what extent does social isolation influence your mental health?
b) to what extent does feeling lonely influence your mental health?
c) to what extent do responsiltiéis toward family influence your mental
health?
d) to what extent does the living environment influence your mental health?
3. For a foreign worker working at a remote oil and gas field site located in Kuwait,
a) to what extent does social isolation influenceryatigue levels?
b) to what extent does feeling lonely influence your fatigue levels?
c) to what extent do responsibilities towafdmily influence your fatigue
levels?
d) to what extent does the living environment influence your fatigue levels?
4. Asa foreign workeemployedat a remote oil and gas field site located in Kuwait,
a) to what extent does your mental health affect your safety behaviour?

b) to what extentdo your fatigue levels affect your safety behaviour?
1.7 Thesis Organisation

This thesis iglivided into eight chapters amgldesigned as follows:

Chapter 1 introduces the present study by providing the research background, the
problem statement, gaps, research objectives, research questions and an overview of the

research method and thesis anigation.



Chapter 2 presents a comprehensive literature review of the fundamental aspects of
working remotéy, mental health, fatigue and safety behaviour. In additigmoitides an
overview of remotenes#)cluding background andariabledeterminantsas well asa

brief reviewof safety relationshgpwith remoteness variables, mental health and fatigue.

Chapter 3 discusses the development of the research model, research questions and
hypotheses thaddress identified researghps. It outlines the research hypotheses and
presers the research desigandactivities.Further, itdiscusseshe instruments usedr

datacollecton.

Chapter 4 includesa descriptive analysisf the data collected from the questionnaire
survey. Further, it presents data screening characteristics to ensure thaértbesell
prepared for further analyses such as correlation, explorfacigr analysigEFA) and

regression.

Chapter 5 explores and discusses the results of the measurement scales thatlissess

constructs proposed in the conceptual model.

Chapter 6 detailsthe process of testing the relationships among the construdig of t
proposed model by using multiple regression analysis techsigpecifically bivariate

and hierarchical regression analyses.

Chapter 7 discusses the findings of the stuthybeginsby presenting thenajor research
findings and outlines a summary oetktudy beforehighlighting the direct relationship
between remoteness variables and safety behawitaar,. it discusesthe findings of the
mediating effect of mental health and fatigue levels on the relationship between

remoteness variables and safe¢haviour.

Chapter 8 summarises the main research findings of the stanly presents the
contributions made by éwstudy to the existing body of knowledge. Further, it presents

the limitationsandrecommendationf®r future research.



Chapter 2: Literature Review

The objective of this chapter is to present a comprehensive literature review of the
fundamental aspects of working renmlgtemental health, fatigue and safety behaviour.
Section 2.1 presentmoverview of remoteness, background amdabledeterminants.
Section 2.2 describethe backgroundof mental healthand its relationship with
remoteness variables. Section 2i&finesfatigue anddiscussesdts relationship with
remoteness variables. Section 2.4 discusses the two types of safety belaadition

to providing a brief review of literatureregardingsafetyq kélationship with remoteness
variables, mental health andifate. Finally, a summary of this chapter is presented in
Section 2.5.

2.1 Remoteness Variables

MSHPRWHY LV GHILQHG DV pIlDU DzD\ IDU RIl GLVWDQW
UHPRYHG V.HMAUSt&IA|MWIre Sreariousofficial geographickclassifications

Rl HPUHPRWHQHVVY GHSHQGLQJ RQ AWstkalan BtandagtH EHLQJ
GeographicalClassification PRMA and Acessibility/Remotenesidex of Australia

(AIHW, 2017) Further Wakerman (20043onsiders work in a remote area to be isolated
geographically, socially and prof@snally. The labour force or inhabitants of such

regions may be small, scattered and very mobileddition, there is the potential for
crosscultural issues to affect daily lif@.he region may suffer froran extremeclimate

and highetthanraveragegpopulation morbidity and mortality.

As previously stated,there is no universally recognised definition of remoteness in
Kuwait. Therefore, this study defingse concepbf remotenesss physical isolation
coupled with the workers being away frontheir families, friends and familiar
surroundings. Additionally, most oil and gas project locations are far from major cities,
with a low level of services and infrastructure available. Workers reside in camps just
beside their workplaces and may be egab$o extremeweather in summer, with
temperatures exceeding 90. Becausethe practice ofremotely working occursin
numerouslocations these issuesan dfect many aspects of organisations and their

employees.

! Shorter Oxford Dictionary



According to Sandal et al. (2006)individuals who work in isolated and extreme
environments are subject to physical and psychosocial stressors in addition to those
commonly found in the workplacédaavik (2016)claimed that remotenespresents

challenges for the management of human resouacesinformation systemsand

automated operatiorssenow controlled remotelyn response to such harsh conditions.

Biggs etal. (2016FODLPHG WKDW ZRUNHUVY SV\FKRVRFLDO LVRO|
construction industry is a sigicant issue thatif not controlled can causeincreased

fatigue and stress.

In this study, the remoteness variablese labelled unddwo groupsphysical isolation
and occupational stressprand were identified based on thadopteddefinition of
remoteness. The purpose of having two gromasto initiate the search in the literature

review for remoteness variables through specific study fields.

2.11 Physicalisolation

In this group, studiesvere investigatedthat examinedisolation and separatioover a
period.The primary industry studied for physical isolation was thaing sectoy which
includes FIFO workers and offshore workers in the oil and gas sheti.studiesvere
exploredthatinvolved internationaliniversity students and migrants whadarrived in

an unfamiliar environment and consequenthftfphysically isolated. Last, studies that
examinedlderpeoplewho wereseparatdfrom family were also considered.

Among FIFOworkers (chiefly in the mining industry), half of the sampled respondents
in a study by(Barclay et al., 2016ntendedto leave the job within a year or more.
According toBlackman et al. (2014pbn average, approximate®6% of FIFO workers
consider resigning from their current job within the next 12 months. An Australian study
conductedwith 11 FIFO mine worker§Sibbel, 2010xlaimed that their workdversely
affected their family life; for example, thepentless time with their children and some
IHOW OLNH DQ pRArWighiGind WrkBri\statdel Ehat not attending funerals
entailed considerable stresghich increass the possibility of unsafe work praates
(Fletcher, 2010Q)

With respect taconstruction workersSiu (2001)argued thatertainfactors including

being away from family andexperiencing anemotional overloadcould result in

workplace accidents.Studies by (Biggs et al., 2016; Cacioppo and Hawkley, 200

House, 2001; Mckenzie et al., 201hnpwe confirmed that family separatiooan
detrimentdy affect ZRUNHUVY PHQWDO KHDOWK IDWLJXH DQG VDI
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2.11.1Variable determinants

According toWong et al. (2002)living offshore is characterised as risky and socially
isolating. Oil and gas workeesesubjected to psychosocial stressarsludingworkload

and responsibilitypressurs, lack of sleep and fatigue, as well as social isolation and an
absence of famyl support(Hgivik et al., 2009) Two common issues that FIFQvkers
face are feelings of loneliness and social isolatwhich result frommissing the
emotional support of family and frien@sdfeeling part of a communityRogers and
Barclay, 2014)In addition tothe workers themselves, FIFO lifestylesn affecttheir
families who may experiendeelings of abandonment, lonelinessa sense of isolan.
Similarly, Mckenzie et al. (2014)eported that extended separation @rajes workers
and their familieswith loneliness and isolation. Further, a study on FIFO geologists
(Barclay et al., 2016Jiscoverd thatalmost 50% of responderggperiencd loneliness

and social isolation. More than 20% repakfeeling lonely or socially isolated often
(8.3%) most of the time (13.3%9r sometimesA5%).

Physical isolation can occir severabthercircumstancessuch as those @iternational
students or migrants. According Mora et al. (2014)immigrant Latinosn the Uhited
Statesfrequently experience social isolation in their receiving communitésrnational
graduates may suffer psychologlgdlecause aiomesicknesghallenges oadapting to
the new environment, issues related to accommodatiamommunicatn difficulties
with locals(Desa et al., 2012; Scheyvens et al., 2088ungnewcomerge.g. students)
frequently report loneliness as a consequence of social isol@m®dong Gierveld and
Van Tilburg, 2006)De Jong Gierveld and Van Tilburg (2008&jaminednarrativeand
guantitative studies alderly migrants inWesterncountries ad claimed that the loss or
weakening of ties wittheircountry of originmightresult in an elevated risk of low social
integration and high levels of loneliness. A reviemductedy Age UK concluded that
feeling lonely is closelyassociated witlthe sngle variable of physical isolatiofi\ge,
2010)

The effects of being physically isolated can be measured objectvglgdcial isolation)

or subjectively €.g.loneliness). Some researchers have blendedrbe#isureso create

a multidimensional representation of the objective and subjective experiences of physical
isolation (Cornwell and Waite, 2009a; Cornwell and Waite, 2009b; Nicholson, 2009)
Objective social isolation is schematised and defimgthngible measures agolation

and physical separatig@ornwell and Waite, 2009a; Cornwell and Waite, 200@ijich

can be assessed by considering thgsl RI RQHYYVY VRFLDO QHWZRUN

11
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neighbours and friends) and frequemfyontact.In contrast subjective social isolation

is definedby WKH TXDOLW\ RI UHODWLR @\Eotng&ll an@ WRiH TV VRFL
2009b; Nicholson, 2009Wwhichinvolves feelings of loneliness and a lack of perceived
FORVHQHVV WR PHPEHUY (®rnRe) &hfl Wat®&k 20080 FLUFOH

Social isolation and lonelinesse two common experienceaused byhysical isolation
Thereforemeasures of both aredgorporated in this study, as recommendeibithews

et al. (2016) Theseexperiencesre thepredominanbverarching categories of variables
of interest that emerge from physical isolatidn. this study, social isolation and
lonelinessvereselectedasthe two variables representing thegypical isolation construct.
Accordingly, the effects of being physically isolateeremeasured objectively (in terms
of social isolation) and subjectively (as loneline$gk following sectionsliscusssocial

isolationandloneliness in detail.

2.11.11 Socialisolation

Usually, isolation isregarded aa limitation on social relationships ag@nsequence of
a restrictivephysical environment, such as a prison or a hogpiteght, 2005) For older
adults in particular, isolation has been identified as significart challenge by the
American Academy of Social Work and Social Welf@dnebben et al., @15). Individuals
with strong support networks who frequgninteract withfamily or friends havean
advantagewvhen experiencing challenges, which could range from common issues to
serious emergenci€3aylor et al., 2016)While studiesregardingsocial isolation have
tended to focus otie elderlypopulation(at least in th&Vest) it is an important issue for
all ages, especially for socially marginalised gro{lpgoben et al., 2015for example,
Park et al. (20173tatedthat for immigratingndividuals their usual social networks are
disruptedand to some extentwill need replacing. This wouldarticulaty affect older
immigrants whose language and culture differ from that of the newtgocie

Isolation has many definitiorisut can be simply defined awdividual Vgeparation from
interaction with othergfamily or social circles)involvement with the community or
access to service@ge, 2010) Objectively, isolation can include the experiene of
limited social linkages, a lack of integration into social networks, reduced communication
and inadequate intimatemnectionsover an extensive perio@Rook, 1984) Further,
Biordi and Nicholson (1995]efined social isolation as the distancing of an individual,
psychologically or physically, from his or her network of desired or requs@cal
relationships, whereaBernard (2013)defined social isolation as an objectivetesta
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referring to the number of social contacts or interactions experienced by an individual.
7TKHUHIRUH VRFLDO LVRODWLRQ LV FRQFHSWXDOLVHG DV

Victor et al. (2003)described social isolation as the extent to which an individual is
separated from social contagtéamily, friends, neighbourer the wider commuty.
Similarly, De Jong Gierveld and Van Tilburg (20Gfined social isolatiom regard to

the objective characteristics o$@uation namely, the lack of interpersonal relationships.
Thus, in social isolation, one can still have a limited network of kin andkimon
relationships.According to this definition, individualsvho lack orpossessa minor
number of meaningful conneéens aresocially isolatedDe Jong Gierveld et al., 2016)
Cornwell and Waite (2009aliscussed numeroussearch studies that hadecumented
indicabors of isolation including living alone, being unmarried, having a small social
network, experiencing infrequent contact with network members, possessing a lack of
social network diversity, having a perceived lack of social support, exhibiting low
participation in social activities, engaging in emotionally distant relationships and feeling

a sense of loneliness andbelonging.

In the presenstudy, the targeted sampkeremotdy isolated workers. The traditional
measures of social isolatige.g.social integratiopare not appropriate in this context
and insteagdthe issue of contads the primary focusTherefore this study adogtd the
definition of social isolationfrom Shankar et al. (2017@n objectiveand quantitative
measure of network siznd diversity as well avefrequency of contact.

2.11.1.2Loneliness

When human social relationships become inadequate, individuals suffer from a negative
feeling called lonelines@erlman and Peplau, 1981)7 KH H[WHQW RI RQHYfV ORQI
primary indicator of social wellbeinghat characteriss aQ L Q G L YduljeXive®  V
assessment of his or her social participation (or isolat{@® Jong Gierveld and Van
Tilburg, 2006) People frequently associate the worceloress solely with interpersonal
isolation howeverijt highlights the feeling of being alone, either emotionally, socially or
geographicallyWright, 2005) (Weiss, 1973, p. 1 Atated

Loneliness is caused not by being alone but by being without some definitely needed relationship

RU VHW Rl UHODWLRQVKLSV « /[RQHOLQHVYV DSSHDUV DV D UHVSRQV

of relationship or, more accurately, a response to the absence of some patrticular relation
provision.

There arenumerousother definitionsof loneliness Perlman and Peplau (1981, p. 31)
GHILQH ORQHOLQHVYV DV pWKH XQSOHDVDQW H[SHULHQFH
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social relations is deficientin some ®BRUWDQW ZD\ HLWKHU TXDQWLWDWL
In addition loneliness can be conceptualisecaagxpression of negative emotion as a
consequence of absent relationships, occurring in people of arfipag®ng Gierveld

and Van Tilburg, 2006)This studyadoped Cacioppo and Patrick (2008Mefinition,

which describs loneliness as a debilitating psychological condition typified by
emptiness, isolation, a sense of worthlessness and lack of castrokll as vigance
againstanexternal personal threat.

Weiss (1973)hypothesised two distinct types of loneliness: emotional and social.
Emotional loneliness results from the absence of a persatialate figure or a close
emotional attachment (e.g. a partner or a best friend). Individuals who have recently been
divorcedor widowed orwho have ended a relationshgpe prone texperiering this

form of loneliness. Social loneliness caused byhe absence of a broader group of
contacts, social tigsocial integration or engaging social netwaelg(friends, colleagues

and neighbowg) and might be experienced following relocation. Individuals who have
recently moved to a new social environmeng.(€ity, job or college) may experience

this form of loneliness.

Emotional loneliness can be describedchieny waysbutit predominantlyfeatures strong
feelings of forlornness, abandonment and emptirigss.form of loneliness is linked to
oneon-one réationships thus, @en when social support from friends and family is still
presentjt might not be possibleo substitute the lost figure of attachment. Relief from
emotionalloneliness occurahenintimate relationshi(s) are formedConversely, scial
lonelinesspredominantlyresultsfrom the lack of (or an insufficient) support netwprk
thus, it is connected to the desire for connections and relationshipthastwho shae
similar interests or values. Relief from this type of lovessoccursthrough a network
of friendswho offer a sense of social integratidn.bothforms of lonelinesssome level

of friendshipcanreduce lonelinessvhich isa welkFdocumented phenomen(hsher and
Weeks, 2012; Cacioppet al., 2009; Scott et al., 2007)

Weiss (1973)claimed that emotional lonelinessight lead to anxiety and social

loneliness nght lead to depressionRubenstein and Shaver (1982mpirically
FRUURERUDWHG :HLVVY{V G.IRussd g/ B.RHBINnedigaeytheLFDWLRQ
predictors, experience and results of emotional and social loneliness in college students.

They found that feelings of caring for others or sensing intimacy negatively predicted
emotional loneliness, while feelings ofilbg appreciated negatively predicted social

loneliness. This study contributed evident® the separate conceptualisations of
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loneliness as emotional and social. In addition, anxietyneésd as beingignificantly
related to social lonelinesanddepresion waspartially related to social loneliness, but
more strongly to emotional loneliness, which was not entirely consistentWaths
(1973)theoretical modelDiTommaso and Spinner (1998iscovered evidence for three
differentiatedconstructs of lonelinessamely romantic, family and social lonelingss
which VXSSRUWYV :HLVahexterR Rdlitlddallyy RiTommaso and Spinner
(1997) claimed that anxiety and depression were only associated with social isolation.

2.1.1.1.3Differencesbetweensocial isolation andloneliness

It is necessary talarify that socialisolation and loneliness are separable variables.
Various individuals may experienceeelings of loneliness and physical separation
conjointly; however this is not always the cag€ornwell and Waite, 2009aVatthews

et al. (2016)demonstrated that 49% of individuals in the top quartile for social isolation
were not in the top quartile for lonelinemsd53% ofindividualsin the top qartile for
loneliness were not in the top quartile for social isolatibherefore some may
experience lonelinesgespite experiencingumerous social connectioBerlman and
Peplau, 1984)

Social isolationandlonelinesscan bepositivdy associagd for example, higher levels of
loneliness were found to be associated with living by onéRelfitasalo et al., 200@nd
having infrequent contact with family and frien@Bondevik and Skogstad, 1998;
Hawkley et al., 2005; Mullins and Dugan, 1990bnes et al. (1981g¢laimed that
loneliness is associated with social isolatias well astrust issuesand a sense of
powerlessness. Despite isolation lgeone of the strongest predictors for experiencing
loneliness, botlphysicaland social isolation are separate constructs from the experience
of loneliness(as demonstrated bWWeiss (1973) and (Ernst and Cacioppo, 20Q0)
Therefore, ae can be physically or socially isolated without being lonely and vice versa.

Several studies contradict the association betweeninessl and social interaction
(Jones, 19810r network sizgStokes, 1985)As previouslyestablishedloneliness can
be present imdividualswho experience little to ngocial isolaibn as a consequence of
ther interactionfrequency withothers Studies have idtified the association between
social isolation and lonelineasweak or moderatéCornwell and Waite, 2009a) found
thatthe twowerenot significantly correlateqCoyle and Dugan, 2012; Cutrona, 1982)
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2.12 Occupational stressors

This section identifies the occupational stressorstthae been explored and inspected
in the context obffshore oil and gas studigdccupational stress is definedaasegative
emotional experience generated frdemanding worlconditions(Chen et al., 2009b)
According to (Robbins, 2007) stressors can be orgaai®nal, individual or
environmental Workersin oil fields are frequently exposed to stressful conditions or
permanent physical pressubalditionally, longterm employment in an isolated location
contributes to occupational stress levet$ UH &L 0 H WAdddding toSneddon et al.
(2013) occupational stress is a feature of offshorethfat originaesfrom thecommon
sourcedut also includeshe interface between job and family, helicopter travel and the

offshore living environment.

Cooper and Sutherland (198investigated ocupational stressors in the oildagas
industryby focusing on those who worked 14 days offshore followed bydag4nshore
break. ®ven sources of occupational strésst affecied North Sea offshore oil workers
were identified (1) relationships at work and at hon{2) site managemeproblems(3)
factors intrinsic to the jol{4) the uncertainty element of the work environmési|iving
in the environment(6) safety and7) interface between job and familgimilarly, Chen
et al. (2001)studed 561 Chinese offshore oil workengho workedfour weeks offshore
followed by afour-week resonshoreNine factors of occupational stressreidentifiect
(1) interface between job and family2) career and achievemen({3) safety, (4)
management problems ar@mployeerelations (incorporatedunder one label)(5)
physical environment of workpte, (6) living environment,(7) managerial role(8)

ergonomics an@®) organisational structure.

When analysing the stressors from tlaovenentioned studies, only pOLYLQJ
HQYLURQPHQWY MuLOQWHUIDFH EHWZHHQ MRE DQG IDPLO\Y
were foundto bdJHODWHG WR WKLV VWXG\TV FRQFHSW RI UHPRYV
that workers are isolated from familjowever, tle presenstudy focuseson a much

longer period ofisolation (one year, sometimes extended to twmgt includes

individual V4gparation frontheir family, friends and country.

Bjerkan (2011)compared the differences in wer&lated variables among Norwegian
workers onshore and offshota.ananalyss of offshoreworkers§f SHUFHSWLRQV RI H[W
influences on work performance, the separation from family and friends was revealed as

a significant effectAccording toRogers and Barclay (2014he FIFO lifestyleof being
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away from home for extended periods causerelationship stresse$herefore, lhese
stressorsvereworthy of investigation irthis research to identify their effects on mental
health, fatigue and safety.

2.12.1Responsibilitiedowards family

The firstoccupationaktressois responsibilitiegowards family, avariable(stress factor
constructiadopted from thekfQWHUIDFH EHW Z H Ha@toMde iifiBdp®ehed P L O\
et al. (2001)Responsibilities towards familf. V D F R P E L @IBXMhEHR® aiRnork
DQG KRPHEWHUEDFH EHW ZHHQwMEHrsDuged bidhepeOarf
Sutherland (1987)it is alsoknown asthe work £amily interface or conflict in different
contexts,in which workersZHUH H[S RV H GssWéiiviréghingttgGhialieriHet al.,
2017) Respomsibilitiestowards family regardthe stress levels of workewvhentheythink
not only abouthemselvesut dso abouttheir family andthe responsibilities towarsl
themandpersonal relationshgln addition responsibilities towards family concettme
interference of family with work or vice vers&randey and Cropanzano (1999)
conductedh study on university professasddiscovered that workamily conflict was

positively correlated to job distress and turnover intentions.

2.12.2 Living environment

Living environment is the secomacupationastressoin this study. Similarlyto the frst
stressor this variablewas adopted from bothChen etal. (2001) and Cooper and
Sutherland (1987and relatd to the campin which workers lived remotelyEight
variablesare relevantto shaed living that workers might consider a source of stress
including privacy, noise, air circulation and other camp facilitiégtther,Leung et al.
(2009) demonstrated that workingnd livingin a poor environment (i.e. temperature,
lighting, noise, staff density and degree of privacy) adwersely affeca construction
SURMHFW PDQDJHUYfV ZRUN SHUIRUPDQFH

2.2 Mental Health

Mental health has long been described as the absence of psychopathatogss et al.,

2011) The World Health Organization definegental healthDV pD VW ib&hgirRl ZHOO
which the individual realizes his or her own abilities, can cope with the normsdestre

of life, can work productively and fruitfully, and is able to make a contribution to his or

KHU FRPRWIQQ, \200%, p. 12)The Australian National Mental Health Strategy
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identifies mentaheath GLVRUGHUV DV WKRVH WKDW DIIHFW D SHUYV

social abilities and attract a diagnosis of psychiatric illifeaier et al., 2000)

Good mental health is an integral part of human wellbeing and physical health. Many
common mentahealth disorders are influenced by a range of social, physical and
eonomic environmentthat areH[SHULHQFHG DW GLIITHUHQW SKDVHV R
(WHO, 2014) Common mentahealthdisorderdghatthe employed populaticexperience

are increasig coss for businessesvhich hagpromptedasignificantpublic health debate
Policymakers and health professionadse increasingly calling for an enhanced
understanding of the association between modern work and mental(kzaithy et al.,

2017) It is vital to considehow mental health issueB D Q D I | H F WjuZliB ofNifel U V |
physical health and wottelated performancgKim et al., 2009) Studieshavereveaéd

that working in an intense and pressured work environment involves demands that can
causepsychosocial problems, including sleep disorders, stress, anxiety and depression
(Love et al., 2009; Reichenberg and MacCabe, 200i7fhe majority of developed
countries mental health disorders have now replacedsculoskeletaissuesas the
principal reason forsick leaveor incapacity oflongterm work (Duijts et al., 2007;
Whiteford et al., 2013)Therefore, dpression and anxiety are the two mental health

disorders of interest in this study.

2.2.1 Anxiety and depression

Anxiety and depression are the mostqginently occurring mental disorders affegt
working-age adults their prevalenceappearsto be risng in Western countries
(Reichenberg and MacCabe, 200&hxiety is conceptuaded as a negative emotional
state that ineldes apprehension, nervousness and warraddition toarousal of the
body (Spielberger et al., 19940 contrastdepressiofs consideredloss of pleasure or
sadnesg$Zigmond and Snaith, 1988pmprisingfeelings of guilt, hopelessness and low
selfesteen{Mykletun et al., 2001)Poor mental health in the workforcegeedominatly
caused by common psychiatric issues such as depression, amattgr stresselated
conditions each of whichs usually treatable angbtentiallypreventabl¢Knudsen et al.,
2013; Knudsen et al., 2010; Mykletun and Harvey, 2012)

Affective disorders such as major depression and anxiety are prewldrihisgreaty
burders individuals and soeiy (Whiteford et al., 2013)In particular, depressiohas
emerged as one of the most frequent medical problems worldivisiestimated that, of

the European population, 14% suffer from an anxiety disorder and €ué&s from
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depressioneach year(Wittchen et al., 2011)According to the World Health
Organizationy depression is one of the most disaplidisorders In the workplace
depression hasignificantly influencd ZRUNHUV Y T X DMHOW201R)IIt Canl H
produce direct economic costwhich decreass productivity (Theorell et al., 2015)
because depressive symptoms afféd® U Ndetisibffmaking andccapacity to work well

with others(Elinson et al., 2004)Potentially, depressive symptoms canape@utcome

of poorly operating workplace climates. As the performance of workers with depression
inevitably declinesn the absence aufficient treatmenfStewart et al., 2003)he iliness

can result in a downward spira productivity.

2.22 Relationship betweenremoteness variableand mental health

2.2.2.1 Bysical isolation

In the workplace, it is vilao considethow mental health issuesn affect theuality of

life of workers and their famiiesDV ZHOO DV ZRUNHUVY SHdlatedFDO KHDC
performancgKim et al., 2009) Studieshavereveaéd that working in an intense and

pressured work environment involves demands thatceasepsychosocial problems,

including sleep disorders, stress, anxiety and deprefisiee et al., 2009; Reichenberg

and MacCabe, 2007Three decades ago, 19% of offshore oil and gas employees in the

North Sea experienced psychola@jidisorders, including phobic and obsessional anxiety

(Cooper and Sutherland, 8B, Sutherland and Cooper, 1989)

Other dl and gasstudiesdemonstratedhat workers were subjected to exceptionally
arduous working condition€Chen et al., 2009band psychosociatressorsincluding
high responsibility, workload pressure, fatigue and lack of sleep, as well as social
isolation and absence of family supp@tizivik et al., 2009)In Norway, 15% of oil and
gas workers reported psychological problems such as nervousnesslity, anxiety
and depressioiBerthelsen et al., 2015yhich primarily presented as psychological
distress(Petroleum Safety Authority Norway, 200%rior studiesregarding FIFO
workerssuggesthe widening concernhat working conditionscandetrimentdly affect
employee wellbeingnd inducedepression, anxiety, stress and sleep disordéssV
Minerals Council, 2012; Peetz et al., 201&gcording toTuck et al. (2013)severe to
extremely severe levels of depression and anxiety were reported duarter of
participants. Furthey House of Representatives Standingn@nittee on Regional
Australia (HRSCRA) (2013¥tated that social isolation and frequent separation from
family support, informal social controls and the absence of a sense of comouwhity
negativey influence),)2 ZRUNHUVY ZHOOEHLQJ
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An editorial intheAmerican Journal of Public Healtimderlined the importance of social
isolation as a threat to mental heglklinenberg, 2016)Social isolaton has negative
consegences on mental health, as reported in various stg@aswell and Waite,
2009b; Coyle and Dugan, 2012ndwas found to be a risk feariouspoor physical and
mental health outcome@erkman and Glass, 2000; Cacioppo and Cacioppo, 2014;
Mendes de Leon dl., 2001) According toMora et al. (2014)social isolation was
associated with higher depressive symptoms and poorer mental H&attlarly,
Matthews et al. (2016hoted thatsocial isolation was significantly associated with
depressionHall-Lande et al. (2007investigatedadolescentsand revealed that social
isolation was linkedo anaccelerated risk of depressive symptoms, suiaiteampts and
low seltesteem.Social isolationcould place individuals atain increased riskof poor
mental health(Hawton et al., 2011)evidence suggests that interventionsiriorease
social interactions can decrease depressive sympiGaitan et al., 2005Moreover,
links with social networks and informal social support are associatbdyveiter general
wellbeing, less psychological unease and reduced rates of mental dis@dprs
psychological distress, depressive symptams$major depressive disorggiChatters et
al., 2015; Taylor et al., 2015)

Similarly, numerousstudies have demonstrated that loneliness irisk factor for
depression(CohenMansfield and Parpur&ill, 2007; VanderWeele et al., 201ahd

even suiciddErnst and Cacioppo, 200Q)oneliness can béetrimentalto LQGLYLGXDOV
health especiallymental health(Wilson et al., 2007; Moeller and Seehuus, 2019)

Hagerty and Williams (1999%ound a significant assodian between loneliness and
symptoms of depression in both undergraduates and patients with a major depressive
disorder.Cacioppo et al. (201Q)sed nationally representative data from the Chicago

Health, Aging and Social Relations Study to explore the longitudinal relationship between
loneliness and depressive symptofitseedata were collected annually from 2002 to 2006

from a sample of 229 participan@nd demonstrated loneliness at the baseline

measurement, which predicted depressive symptofosrisecutig yearsSimilarly, a

two-pronged longitudinal study cdocted byCacioppo et al. (2006bgxamined the
association between loneliness and depression in rrédgld and aler adults. Results
from both studies affirmed that loneliness was significantly associated with depressive
symptoms.In addition, mmerous studies conducted withe elderly population have
foundloneliness to be associated with depres¢igarg et al.2006; Stek et al., 2005)

For example,n New ZealandAlpass and Neville (2003pund a significant association

between loneliness and depression in 217 older suwarilarly, PrietoFlores et al. (2011)
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reported the same for adults aged 60 yaadoverin Spain.Heikkinen and Kauppinen
(2004)discovered that loneliness predicts an increase in depressive symptoms-in a 10
year study of)LQODQG fV H O G Hule\US, RA&XKaDay bRy@ars and over
reported lonelinesaffected depreson over a skyear study period (2002008)(Luo et

al., 2012)

2.22.11 Differencesbetweenoneliness andlepression

It is necessary tolarify that loneliness and depression are separable variables, although,
asdemonstrated by the abovementiohttature, they are commonly found to be linked.
Cacioppo et al. (2006a@pnducteda formal investigation into the relationshiptiween
loneliness (as measured by theiversity of California, Los Angeld&JCLA] Loneliness

Scale) and depressive symptoms (as measured by the Beck Depression Inventory) in
2,525 young adultsThey found that dadings of loneliness items on the depressive
symptoms were very lowin a second studywhich substitued the Beck Depression
Inventoryfor theCentre for Epidemiologic Studi@sa populatiorbased sample of adults

aged 5067, a factor analysis indicated that loneliness items and depressive sanptom

items loaded fodifferentfactors.

Another investigation of undergraduatedentsgocumentedby Bell (1985)andRussell

et al. (1980)concluded that loneliness and depressive symptoms formed two separate
theoretical constructs. In a study Weeks et al. (1980)structural equation modelling

was used to measure loneliness and depressive feeliB§8 WCLA first-yearstudents

on two occasions, five weeks apart. No evidence was ftusdggesthat lonelines

causeé depressive symptoms wvice versa

2.22.2 Cccupationalstressors

In the oil and gas industrgumenpusstudies have indicated that occupational stress could
predict mental health issuéShen et al., 2001; Cooper et al., 1989; Lu et al., 1997; Siu
et al., 1999)Cooper and Sutherland (198discovered that stressin relaticnships at
work and homarea risk factor for decreased overall wellbeing, {ffleating anxiety,
depression and somatic anxieBonversely(Chen et al., 2009a&jaimedthatthe stress
interface between job and famiyaspositivdy associatd with poor mental health but
that no such significant association was found with the living environment. However,
living environment was a risk factor for decreased overall wellbeingflfvagng anxiety

and phobic anxietipecausé¢he requirements of sted living? sleeping quartersack of
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privacy and disturbance bgthers? each exacerbate the offshore living environment
(Cooper and Sutherland, 1987)

Moreover,numerousresearch studies have documented the effect of work and family
interferencenpsychological health and distré&¢he et al., 2017; Greenhaetal., 2006;
Janzen et al., 2007; Van Hoffen et al., 202Z®cording toKalliath and Kalliath (2013)

work £amily conflict was positively correlated with depression.
2.3 Fatigue

Fatigue islethargyandthe exhaustion of mental and physical strength reguftom
physical labour or mental exertidhewis and Wessely, 1992Fatigue can be either
physical or mental. Physical fatigue is an acutely painful phenomenon that arises in
overstressed muscles after exerdiGeandjean, 1979%nd a symptom that emerges in
situationssuch as prolonged physical exertion without sufficient rest or as a consequence
of sleep disturbancesiased by medicatiofiRockwell and Burr, 1977Mental fatigue is

a psychobiological state referg to subjective feelings of tiredness and lethargy
experiencd as a consequence pfolonged periods of demanding cognitive activity
(Boksem and Tops, 20Q8Yental fatiguereflects reduced psychological capacity and
less willingness to act adequately as a resudadfer mental or physical effgfitleijman,

1997)

Various studies have reported tinaéntal fatiguecanbe more harmfu{Sneddon et al.,
2006)becaus@roblematic tasks still evoke mental straiereagphysical processes are
becomingincreasingly automatedh addition mentalfatiguecauses impaigecognitive
control (Lorist et al., 2005; Van der Linden et al., 2003; Xiao et al., 20E8)igue
involves a sensation of tiredness arising from extended or excessive mental or physical
exertion which could detrimentallaffect workplaceperformance and safe(§rolkard
and Tucker, 2003)According toLamond and Dawson (1999atigue can result in
performance impairmendf «0.1% of the blood alcohol concentratiomhich is na
consistent with operaitg dangerous equipmendarious studies demonstratedan
association between fatigue and mental health disordersC@ugtney et al. (2012)n
which fatigue positively correlated with depression andietyxin paramedic shift

workers.
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2.31 Relationship between remoteness variables ardtigue

2.3.1.1 Pysical isolation

According to(Biggs et al., 2016) ZRUNHUVY SV\FKRVRFLDO LVRODWLRQ
the construction industry is a significant issue,ttatot controlledcan lead to increased
fatigue and stress. A recdd§ studyregardingcommunty-dwelling older adult¢Cho et
al., 2019)demonstratethat socialsolationand loneliness were significantly associated
with fatigue. A longitudinal study conducted KBJaremka et al., 2014xamined the
association between loneliness and fatigubreast cancer survivors and older adults
results from both studiesonfirmedthat participants who felt lonelier repedtmore
fatigue. Firth-Cozens and Moss (1998Jaimed thatan absence of emotional overload
(i.e. being away from home&llow therecovey from fatiguefor workers In addition,
lower levels of fatigue were associatedh social network and suppor{Soares et al.,
2013)

Fatigue highly correlatewith poor sleep quality anid charactesed by cognitive decline

and impairment(Wadsworth et al., 2008)therefore,lonelier and socially isolated
individuals report more fatigug&shkoor et al., 2014; Sinokki et al., 2018fcording to
Crooks et al. (200&ndErtel et al. (2008)social isolation is a significant risk factor for
cognitiveimpairment and dementia. Furtheeveral studieglentified various beneficial
effects of social integration (i.e. social connectednasd)claimed that it appeagd to
protect individuals from cognitive decline, emotional distress and physical disability
(Bassuk et al. (1999%:lass et al. (2006 Holtzman et al. (2004 Seeman et al. (2011)
Zunzunegui et al. (2003)

Over time, bnelier people are more likely to engage in less physical adfi¥awkley et

al., 2009)and experience more sleep disturbar(&arina et al., 2011Yhan socially
connectedndividuals Cacioppo et al. (200ndPressman et al. (2005)emonstrated

that individuals who are classified as lonely selfort a poorer quality of sleep and
experience more fragmented sleep. Regarding cognitive impairimieig,et al. (2004)
identified loneliness as an independent predictor of cognitive deSimgarly, Havens

et al. (2004)xoncluded that cognitive decline was positively associated with loneliness.
Moreover, a cognitive deficit was claimed to be #igantly linked with loneliness
(CohenMansfield et al., 2016; Cohdviansfield et al., 2009; Paul and Ribeiro, 2009)
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2.31.2 Cccupationalstressors

As previously mentioned, fatigue highly correkst with poor sleep quality ands
charactesed by cognitive decline and impairmetitereforeindividuals suffering from
long-term stress are more likely to report sleepilifculties (Het et al., 2012)Work +
family conflict related to a higher level of fatiggéansen et al., 200@8)nd lower sleep
quality (Williams et al., 2006)Similarly, arecent studyby Cheng et al. (2019%hat
involved hospital nurseslemonstrated that wodkamily conflict affect sleep quality
increasssleep disturbano@®azami et al., 201&ndis associated with sleep deficiencies
(Jacobsen et al., 2014rurther,a higher work #amily interface was associated with
greater workplace cognitive failure and difficultigsipierre et al., 2012)n addition a
study by (Parkes, 1992)egardingoccupational stressors among offshore oil and gas
workers claimed that both offshore anoshshore workergxperiencesleepassociated
social dysfunctionA laterstudy byParkes (1998)liscovered offshore workers reporting

higher levels of anxiety, sleeplated poblems and workloads.
2.4 Safety Behaviour

Safety behaviour enhargeZ R U N Hdalthfand safety and that of their working
environment(Burke et al., 2002)Neal et al. (2000¥istinguished two components of
such behaviouto descrile Z R U N bhisité fiehaviour: safety compliance and safety

participation. These categoriesve received broad acceptance in research and practice.

Safety compliance is defined as the core safety activities required for individuals to
maintain workplace safety(e.g. wearing personal protective equipmenSafety
participation is conceptualised bshaviourghatfoster asafety promotiorclimate (e.g.
participating in training and voluntary safety meetin§sfety behaviour among workers

is crucial unsafe behavious closely associated with accidents and occupational injuries
in various industes (Clarke, 2006; Neal and Griffin, 2006; Seo et al., 20Mgnagers

in the offshore oil and gas industry claimed that lackase and attention is@imary
cause of acciden{®'Dea and Flin, 2001 According toSalminen and Tallberg (1996)
8404% of onsite accidents investigated in Finland were caused by human error.
Similarly, Abdelhamid and Everett (2000¢ported that unsafe behaviour is also a
predaninantcause of accidents on construction sites. It is widely recognised that the
majority of accidents are caused by failure to perform safety bamg@houdhry and
Fang, 2008; Fang et al., 2015b; Guo and Yiu, 2015; Mearns et al., 2001)
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2.41 Effects onsafety behaviour

2.41.1 Physical isolation

Several studies (predominantly qualitativehave examinechow physical isolation
influences safety regardingfamily, friends or home separatiohowever,few have
discussed physical isolation as variables (social isolation and loneliAest)dy by
Sneddon et al. (200&poncerningoil and gas workers found that isolation from home
events was thiargestfactorthat reducedZ R U Nawidr¥rss and increased unsafe work
practices and a greater risk of accidd®seddon et al., 201L3\ccording toChen et al.
(2003) Z R U N eblth fnd safetgre adversely affected by theniquechallengesand
restrictionsof offshore work, which include isolatioi€han (2009)and Major et al.
(2002)claimed thatin addition tdiving in camps Z R U Nddpahkafion frontheirfamilies
and communieswere potential stres®lated factorfor migrant Chinese workers, v
could risk safety or affect safety.

In the mines antbr FIFO workers irrespective of employment roles or education levels,

the demands of FIFO employme@ HWULPHQWDOO\ DIIHFWV ZRUNHUVY
isolation, sleemg difficulties and lonelines¢Barclay et al., 2013; Peetz et al., 2012)

which cangeneratesafety concernéBiggs et al., 2016)Among construction workers,

Siu (2001)argued thatertainfactors such as beingbsenfrom family andexperiencing

emotional overload, predict accidents.

2.41.2 Cccupationalstressors

A highly stressful work environmentagfoundto negativelyaffecthuman safetyChen

and Cunradi, 2008; Greiner et al., 200%he occupational stressors @Glarke (2012)
study lel to lower levels of safety compliance and safety participation and irecttees
frequency of injuries and neanisses. In the oil and gas industry, stress at work can reduce
Z R U N shtety fand increastne likelihood of occupational injury(Parkes, 1992)A
crosssectionalstudy in a chemical processing plant Iidofmann and Stetzer, 169
concluded that perception of role overload (an indication of perceived job stress) was
associated with an increased propensitwtok unsafely A recent study byChu et al.
(2019) demonstrated thahe work £amily conflict and interface significalyt direcly
affected predicting safety compliance and safety participati®milarly, studies by
(Johnson et al., 2019; Turner et al., 20tcumented thatamily interferenceis

negativéy linkedto safety behaviar. In addition living conditionsarea primary factor
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respansible for reducing accidentsna incidents that require ongoing monitoring and

improvementg¢Chau et al., 2008)

24.1.3 Mental health

As previouslymentioned, anxiety and depression are two o§itpeificantmental health
disorders. A recent study in the oil and gas industriyibya et al. (2019yevealed that
reducing psychological distress positiveaffects HPSOR\HHVY VDIHW\ EHKDYI
addition, it mediated tk relationship between psychosocial safety climate and safety
complianceand participation. Similarly,Smith et al. (2018klaimed that work stress
cause burnout among firefighters, which adversely influehttesir safety behaviour. In

an investigation of the safety climate among construction workers in Hong(Kangt

al., 2004) psychological disass (depression and anxiety) levels predict accident rates
these levels possedsect mediating effects on accident rates and a negative relationship
with safety attitudesZheng et al. (2010tudy onChinese construction workefsund a

link between depressive symptoms argteater risk of workelated injuries.

Further,a studyby (Haslam et al., 2003pcusedon the effectand treatmendf anxiety

and depression onorkplaceperformance and safetyhe studyrevealed anssociation
with impaired work performance and safetfyworkers with anxiety and depression,
either treated or not treated. Another stualy (Murray et al., 1997)documetted that
fishermen reported high levels of anxiétyhose who reportetigh anxietylevelsalso
repored more injuries and fewer safety precautioDdsnba (1993)reported thatevels

RI DQ[LHW\ DQG GHSUHVVLRQ FRXOG SUHGLBeaIEZRUNHUVY
and Stallones (2013nalysedarm operators and their spouseexamine theassociation
patterrs between pesticide poisoning, depressive symptoms, safeiwlédge and
behaviours and injunyit wasconcluded that depression is more strongly associated with
safety behaviour than safety knowled§anilarly, aher studies have confirmed mental
illnessasaprimaryrisk factorfor farmerinjury (Beseler and Stallones, 2010; Tiesman et
al., 2006)

2.41.4 Fatigue

In the oil and gas industry, occupational hazards and the potential for accidents are
frequently linked to fatigue and stressated risk factor¢Chan, 2011)Sneddon et al.
(2013) discovered thatZ R U N gtéhiéf]levels of stress and fatigue connect kow
awareness of #ir working situation, which increaseparticipation in unsafe work

practices and a greater risk of accider@snilarly, Li et al. (2013)examined the
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emotional exhaustionfmil production workerswhich ischaractesed by feelings of
mental fatigugeandclaimedthatit could predict safety compliance behaviour outcomes.
Further,a studyfocusing onseafarers working in offshore oil supp@ifadsworth et al.,
2008)claimed that fatigue couldl IHFW VHDIDUHUVY VDIHW\

In the construction industry, the use of a fmesident workforce i& common practice
therefore,selfperceived fatigue at the optimum léveas been identified as directly
affecting safety behaviour and positively influencing safety behaviour for temporary
construction workergSeo et al., 2015 Conversely(Fang et al., 2015dpund a linear
relatiorship between higher levels of fatigue and rates of error among construction
workers.A Canadan study detailed thdatigue derived from the poor sleeping habits of
constrution workers increaskthe average rate of accidebis9%(Powell and Copping,
2010) According toWhiteoak and Mohamed (2016atigue was negatively associated
with workesY VHQVH RI IHHOLQJ VDI kvoDstdies@bny, 2008:.UHRY H U
Spurgeon et al., 199Tentified that elevated fatiguesulting fromextended working
hours and noruniform work schedulingreatedncreased risks in worker safe8waen

et al. (2003¥ktated that fatigue was an independent risk factor for further injury at work.
2.5 Chapter Summary

This chapter presented a critical andeasive literature reviewof the current research.

In this research,adety behaviouwas choseras the dependent variapl®ental health

and fatigue werselected athe mediating variablesndremoteness variables were the
independent variablesThe independentvariables? social isolation, loneliness,
responsibilities towals family and living environmeri? were extracted fronthe
literature regardingphysical isolation and occupational stressad found to have the
abiltytoal HFW ZRUNHUVY VDIH. B kHaptdr Rdnthabv@kKedslt®H O \
effectively practisesafeworkplacebehavious by enhaning their wellbeing and mental

and physical strengthin contrastemptiness, isolation and absence of relationships can
negatively affectZ RUNHUV Y ZHOOEHL®J DQG IDWLJXH OHYHO

As previously mentioadin Section 1.3this researcks unique because it studieemote
workers who were isolated forextensiveperiods? betweenweeks and months and
occasionallya year or moreAdditionally, the workersriginated from diverseAsian
countriesand ha relocated to @rand new geographical regior(the Middle East,
specifically Kuwai}, which substantiateminovative and groundbreakimgsearchTothe
D X W KkRowgde, no other research study has been conducted on thighaipic
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includesthis population, context and combinatiof variables. Based on the gap in the
literature review, a theoretical framework was developed to build a conceptual model to
be tested in this study. The research methodology is presented in the next chapter (Chapter
3).
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Chapter 3: Research Methodology

This chapter discussin detail the development of the research model, research questions
and hypotheses. Section 3.1 presents the research scope and olgedtBextion 3.2
discusses the conceptual framework and research questions. Section 3.3 outlines the
research hypotlses followed by Section 3,4which preserd the research design and
activities. Section 3.5outlines the data collection methods anduestionnaire
development. Section 3.6 discasshe data analysis process, aagummary of the
chapter is presented ire&ion 3.7.

3.1 Research Scope and Objective

The primary objective of this study was tose a quantitative approach with cross

sectional desigto empirically test the relationship(s) between (1) remoteversables?

social isolation, loneliness, respdsibties towards family and living environmeftand
ZRUNHUVY VDI khwegaEHd@nyliaRcE End participatioii2) the mediating

effect of mental health and its constructs (anxiety and depresaiahj3)the mediating

effect of fatigue levels ad its constructs (physical fatigue and mental fatigue) on the
aforementioned relationship($fegardingthe research scope, dtstudyfocuses orthe
LQIOXHQFH RI UHPRWHQHVYV YDULDEOXZXDRAVAARJANHUV Y VD

industry.
3.2 Concetual Framework and Research Questions

The literature review in Chapter 2 was conducted to present fundameséarch
regarding remoteness, physical isolation, occupational stressors, mental health, fatigue
and safety behaviour. The literature revialso demonstrated thatocial isolation and
lonelinessaretwo variables thatould arise as a result of beinghysically isolatedIn
contrast,responsibilities towards family and living environment are two occupational
stressors that relate W KL V ¢dhcCeé @ dffrsimoteness. Further, these physical isolation
variables and occupational stressors have been considered to dethymeiféak
individualsfmental health and fatigu®iggs et al., 2016; Chen et al., 2009b; Cho et al.,
2019; Matthews et al., 2016Moreover,severalother studies have demonstictine
negative effect of mentallnessand fatigue on safety in generak well asn light of
accidents and injurig€han,2011; Mirza et al., 2019; Sneddon et al., 2013; Zheng et al.,
2010)
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Because the variables afemoteness social isolation, loneliness, responsibilities
towards family and living environmert could influencenorkersfbehaviour there isa
possillity thata correlationexistsbetweenremoteness variables and safety behaviour.
Further, the strong correlation between mental health and fatigue with remoteness
variables and safetyehaviourindicates thatmental health and fatigumuld mediate the
relationship between remoteness variables and safety behaviour. To thefddgisor
knowledge, no prior study has investigated this combination of variables in the oil and
gas industry Therefore to address these gaps, the following research questions were

formed:

1. Asa foreign workeemployedat a remote oil and gas field site located in Kuwait,
a) to what extent does social isolation influence your safety behaviour?
b) to what extent does fideg lonely influence your safety behaviour?
c) to what extent do responsibilities towar@mily influence your safety
behaviour?
d) to what extent does the living environment influence your safety
behaviour?
2. Asa foreign workeemployedat a remote oil andas field site located in Kuwait,
a) to what extent does social isolation influence your mental health?
b) to what extent does feeling lonely influence your mental health?
c) to what extent do responsibilities towarfdmily influence your mental
health?
d) to what exent does the living environment influence your mental health?
3. Asa foreign worker working at a remote oil and gas field site located in Kuwait,
a) to what extent does social isolation influence your fatigue levels?
b) to what extent does feeling lonely influengour fatigue levels?
c) to what extent do responsibilities towarfdmily influence your fatigue
levels?
d) to what extent does the living environment influence your fatigue levels?
4. Asa foreign workeemployedat a remote oil and gas field site located in ity
a) to what extent does your mental health affect your safety behaviour?

b) to what extentdo your fatigue levels affect your safety behaviour?

A conceptual model was developed to answer the above research quéstarssts of
seven constructgl) socal isolation, (2) loneliness, (3) responsibilities towards family,
(4) living environment, (5) mental health, (6) fatiguel(7) safety behaviourValid and
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widely used scales measured these constrliable 3-1 8-7 demonstratéhe supporting

literatureregardingthe scales usetd operationalise each constructhis research.

31



Table 3-1: Details of loneliness scale

Variable: Description

Item: Description

References

LFFO1:

Feeling that you lack companionship from family back home.

LFFO2:

Feeling that you lack companionship from friends back home.

LMP: Loneliness due to

LFFO3:

Feeling left out from family decision making back home.

missing people you know

LFFO4:

Feeling left out from friends decision making back home.

LFFO5:

Feeling isolated from family interactions back home.

LFFO6:

Feeling isolated from friends interactions back home.

Short version of the UCLA
used in(Hughes et al., 2004

LCMO1:

Feeling that you lack companionship from people in camp.

LCMO2:

Feeling that you have a lot in common with the people in camp.

LCMO3:

Feeling close to people in camp.

LCMO4:

Feeling left out from people decision making in camp.

LCM: Loneliness at cam

/&0

JHHOLQJ WKDW SHRSOH LQ FDPS GRQT

LCMO6:

Feeling isolated from people interaction in camp.

LCMO7:

Feeling that there are people in camp who really understand you

LCMO08:

Feeling that people in camp are around lyounot with you.

LCMO09:

Feeling that there are people in camp you can talk to.

LCM10:

Feeling that there are people in camp you can turn to.

Short version of the UCLA
used in(Russell, 1996; Wei e
al., 2005)
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LWE: Loneliness at
workplace relating to

emotional depwration

LWEO1.: | often feel abandoned by mg-workers when | am under pressure

work.

LWEOQ2: | often feel alienated from my -aeorkers.

LWEO3: | feel myself withdrawing from my eworkers.

LWEO04: | often feekemotionally distant from my eworkers.

LWEDOS5: | feel satisfied with the relationships | have at work.

LWEO06: There is a sense of companionship in my workplace.

LWEQT7: | often feel isolated when | am with my-aorkers.

LWEOS: | often feedisconnected from my eworkers.

LWEO09:| experience a general sense of emptiness when | am at work.

(Wright et al., 2006)

Table 3-2: Details of social isolation scale

Variable: Description

Item: Description

References

Sl: Social isolation

SI01: How often do yosommunicate with your close family members?

S102: How often do you communicate with your close friends back home*

S103: When a family member has an important decision to make, how oft

they talk to you about it?

S104: When a close friend back home has an important decision to make,

often do they talk to you about it?

An index of social isolation

used in(Shankaet al., 2017)

and LSNSR (Lubben et al.,
2006; Lubben, 1988)

33



SI05: How often are your family members available for you to talk to whel

you have an important decision to make?

SI06: How often are your close friends back home available for you to tall

when you have amportant decision to make?

SI07: How often do you participate in any organizations, religious groups,

social clubs or committees in the present time?

Table 3-3: Details of responsibilities toward famiy scale

Variable: Description

Item: Description

References

RTF: Responsibilities

toward family

RTFO1: My marriage/relationship will be affected.

RTFO02: Leaving my wife/partner to cope with difficulties or making decisic

alone.

57) O\ ZLIHYVY SDUWQHUYYV DWWLWXGH WR

RTFO04: Myrelationship with children will be disturbed by working away fol

long time.

RTFO8: Incapacity to travel back home in a case of family emergency.

RTF06: My social life will be disturbed.

RTFO7: Inability to contact home when needed.

RTFO8: Incapacity to travel back home in a case of family emergency.

(Chen et al., 2001; Cooper
and Sutherland, 1987)
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Table 3-4: Details ofliving environment scale

Variable: Description

Item: Description

References

LE: Living environment

LEO1: Living with persons having differelite-styles and behaviours.

LEO2: Lack of privacy due to sharing camp accommodation with others.

LEO3: Rest being disturbed because of sharing aoopmmodation with

others.

LEO4: Disturbance in camp accommodation due to noise.

LEOS: Poor air circulation in camp accommodation.

LEO6: Sharing and the lack of toilet facilities in camp accommodation.

LEO7: Limited choices of foogrovided in camp accommodation.

LEO8: Not having WIFI connection in camp accommodation.

(Chen et al., 2001; Cooper
and Sutherland, 1987)

Table 3-5: Details of mental health scale

Variable: Description

Item: Description

References

ANX: Anxiety

ANXO1: Being worried about situations in whictmight panic.

ANXO02: Being intolerant of anything that keeps me from getting on with w

| was doing.

DASS21(Lovibond and
Lovibond, 1995)HADS
(Crawford et al., 2001;
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ANXO03: | feel worried without any good reason.

ANXO04: | feel tense.

ANXO0S5: | get a sort of frightened feeling as if something awful is about to
happen.

ANXO06: | feel some worrying thoughts go through my mind.

ANXO7: | feel nervous.

ANXOS8: | feel faintness or dizziness.

Zigmond and Snaith, 1983)
HSCL-25 (McKelvey and
Webb, 1997; Parloff et al.,
1954)

DPR: Depression

DPRO1:, GLGQTW H[SHULHQFH DQ\ SRVLWLYH I

DPRO02:1 find it difficult to have the initiative to do things.

DPRO03:l feel that | have nothing to look forward to.

DPRO04:| feel sad.

DPRO5:1 amunable to become enthusiastic about anything.

DPROG6:I think my life has come to a failure.

DPRO07:1 feel hopeless about changing my situation.

DPRO08:I find difficulty falling/staying asleep.

DPRO09:I have poor appetite.

DASS21(Lovibond and
Lovibond, 1995) HSCL-25
(McKelvey and Webb, 1997

Parloff et al., 1954% CES-D
(Radloff, 1977)
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Table 3-6: Details of fatigue scale

Variable: Description

Item: Description

References

PFT: Physical fatigue

PFTO1:

Feeling tired.

PFTOZ2:

Feeling need to rest more.

PFTOS:

Feeling sleepy drowsy.

PFTO04:

Having problems physically starting new tasks or activities.

PFTOS:

Lacking in energy.

PFTOG:

Having less strength in your muscles.

PFTO7:

Feeling weak.

PFTO8:

Bothered by fatigue.

FAS (Michielsen et al., 2003

Michielsen et al., 20048 FQ

(Chalder et al., 1993; Jacksg
2015; Loge et al., 1998)

MFT: Mentl fatigue

MFTO1:

Havingdifficulty concentrating.

MFTO2:

Having problems thinking clearly.

MFTO3:

Keeping your thoughts on something while doing it.

MFTO4:

Thoughts easily wander.

MFTOS5:

Feeling no desire to do anything.

MFTO6:

Having problems thinking about new ideas.

FAS (Michielsen et al., 2003
Michielsen et al., 2004FQ
(Chalder et al., 1993; Jacksg
2015; Loge et al., 199&)

MFI (Smets et al., 1995)

Table 3-7: Details of safety behaviour scale

Variable: Description

Item: Description

References

SFC: Safety compliance

SFCO1:

| use all the necessary available safety equipment to do my job.
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SFCO02: | maintain safety awareness.

SFCO03: | do not neglect safety, even when in a rush.

SFCO04: | appropriately report injuries, accidents, or illnesses.

SFCO05: | comply with safety rules and standard operatjgoakedures.

SFCO06: | do not take risks that could result in an accident.

SFCO07: | carry out my work in a safe manner.

(Neal and Griffin, 2006)(Lu
and Yang, 2010
(Zacharatos, 2001)

SFP: Safety participation

SFPO1: | help my colleagues when they are working under risky or hazary

conditions.

SFPO02: | often try to solve problems in ways that reduce safety risks.

SFPO03: | often make suggestions to improve how safétgridled around

here.

SFPO04: If | think it will make work safer, | initiate steps to improve work

procedures.

SFPO5: | put in extra effort to improve the safety of the workplace.

SFPO6: | am directly and/or indirectly involved in improvsajety.

SFPO7: If | see something unsafe, | go out of my way to address it.

SFPO08: | voluntarily carry out tasks or activities that help to improve

workplace safety.

(Neal and Griffin, 2006)
(Vinodkumar and Bhasi,
2010)& (Zacharatos, 2001)
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3.3 Hypotheses Development

The conceptual model iRigure 31 demonstrategour main componentgemoteness

variables, mental health, fatigue and safety behaviour. Based addaptdlefinition of

remoteness in this studywo main concepts ase: physical isolation variables and

occupational stressorBhysical isolations represented by two independent variaBles

social isolationand lonelinesg whereasthe two occupational stressor variables are

responsibilities towards famihand living environment These four variables were

selectedo represent remehess variables in this study.

As demonstrated irSection 2.41, the relationship between remoteness variables and

safety behaviour should not be ignored. Furtbecause thiaforementionedelationship

strondy correlaes with mental health and fatigu¢here is potential for thee two

componentgo mediate the relationship. Mental healsitrepresented byhe constructs

anxietyfand depressiolf atigueis represented bthe constructsphysical fatiguefand

mental fatigue] D @f&y Wehaviouis represented bheconstructsgafety complianc§

and pafety participatiory Therefore, to confirm these relationships, the followirity

hypotheses were formulated (see Figu®:3

H1.
H2.
H3.
H4.
H5.
H6.
H7.
H8.
HO.

Socialisolation(Sl) predictssafety behaviour EB).
Sl predicts SB vianentalhealth (MH).

Sl predicts SB vidatigue levels (FT).

Loneliness (LN) predicts SB

LN predicts SB via MH.

LN predicts SB via FT
Responsibilitiesowardsfamily (RTF) predicts SB
RTF predicts SB via MH

RTF predicts SB via ET

H10. Living environment (LE) predicts SB
H11. LE predicts SB via MH
H12. LE predicts SB via FT.
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Remoteness Variables
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Figure 3-1: Research conceptual model with associated hypotheses

3.4 ResearciDesign

Clarifying theresearchdesign iscritical for any study because it gives an overview of

how to achieve the research objectives. Usually, the research dssigighe researcher

in determiningWKH SXUSRVH RI WKH VW XG \tioks\d kheldpicltieV HD U FK H |
time frame, what to analyse and the appropriate method for data collection and analysis
(Cavana et al., 2001)

3.4.1 Research activities

Figure 32 preserdtheresearclactivities of the current studfirst, the authoreviewed
theexistingliterature to build knowledgef the study disciplines and identify the research
gaps, which produced four research questi®asond the authompropose a research
model based on the literature revieatcomes Third, the authordevelogd a cross

sectioral design questionnaird-ourth, the author performedata collection, which
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sought input from expatriate workeesployedat an isolated oil and gas field site in
Kuwait. Fifth, the data analysisvas performedusing statistical analyseS§ixth, the
discusion sectiorwas created tanterpret the statistical results from the relationships
between the model variabletast conclusions, recommendations and suggested

directions for future researatere provided.
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Results and
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Figure 3-2: Researchactivities design
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3.4.2Philosophicalassumptions andresearchapproach

The main objective of this study wasuse a quantitative approachetmpirically test the
UHODWLRQVKLS V EHWZHHQ UHPRWHQHVV YDULDEOHYV
mediating effect of mental health and fatigue on the relationship(s). The guantitative
approach is linked witithe positvism approach which utilises numerical data to
conceptualise, measure and analyse information related to the reat wwelgurpose of

the quantitative metho@litchell and Bernauer, 1998 ositivism is applied when there

is an objective reality that netb, or can be observed and measul&hy et al., 1992)

The data were analysed statisticatiyreplicate the reality of the situation in an isolated

context, which assisted thesearcher to measure and understangribidem

The most commorperspectiveof the correlation between theory and research is
deductive In contrastgescriptive research focusen what isoccurringin a situation or
descrilesthe present status of the phenomefisaac and Michael, 1995y KLV VW XG\{V
researchobjective is to contribute to theory by forming predictions and testing
hypotheses, which is a fundamental characteristic of quantit&searchandusng a

deductive approacliBecause this studgimedto examine the theory and the researcher

is an objective observer, a quantitative approach was addptedapproach is suitable

because ifassistan controling biases, lowerthe percentge of errors and eliminas

unwanted influences.

In this study, remoteness variabtesocial isolation, loneliness, responsibilities tovgard
family and living environmer#t are the independent variables, mental health and fatigue
are the mediators and safdtghaviour is the dependent variable. These variables were
measurd by valid and widely used scales adopted from previous research Jisskes

Section 3.5or a description of these scales)
3.5 Data Collection Methods

A hard copysurvey with a cover letr ensuring confidentialitywvasdistributedfor data
collection(Full Research Ethics Clearance 2018)8%k#ta collectioroccurredovertwo
months NovemberbDecember 2018. Participation was voluntary and informed consent
was obtainedboth of which weremanaged through direct contact with thikand gas
companies operating in Kuwait and their project§ main contractor. Company
representatives assisted the researehelistribuing the survey to the worker#s a

consequence tfiehigh-securitylocation,authorities were required to issaie entry pass
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so thatthe researcherould collect dataThe researchegversonally gavehe hard copy
surveys to theZ R U N $atdty feaders and supervisdos distribuion andclarified the
surveyitemsto prepare them to answer potentjaeriesfrom the workers

The respondents were asked to return tt@mpletedsurvey to thesame member of staff
that gaveit to them.The completedsurveyswere collatedand sorted inteenvelopes
respective obach departmentlext, responses were entered in an electronic database and
rechecked for accuracy. In Kuwait, the bulk of workers in the industry arKnmaitis

who are fluent in the English language.

3.5.1 Questionnairedesign anddevelopment

Each quesonnaireconsisted o& preformulated written set of questions to collect certain
informationof interest and record answérased ora particular protocdlSchwab, 2013;
Sekaran, 2003)A well-designed questionnairaill ensure accurate data results.
According to(Dillman, 2011) guidelines for developing a rigorous questionnaire include
using appropriateahguageandshort easy questias) structuring the questiorsnoothy

and using an introduction letterlt is important tonote that various scalesused to

formulate the questionnaire weskghtly modified to suit the oil and gas safety context.

The reseach questionnaire encompassed four sections. The first sectionegiseess
remoteness variablédoneliness, social isolation, responsibilities towards family and
living environmentThe loneliness scatmnsisted 082 items and was determined using
a canbination of items adopted frorariousreferences and availabiestruments (see
Table 31). Half of the items weradaptedfrom thewidely usedshort versios of UCLA
(previouslyusedby (Hughes et al., 2004jRussell, 1996; Wei et al., 20Q@ndthe other
half, whichmeasured lonelirss in the workplagavasadopted fromWright et al. (2006)
All items were scored on afoint scalg1 = strongly disagre¢o 5 = strongly agreei.e.
the higher the score, the greatee lonelines3. The social isolation scale comprisad
index of social isolation usday (Shankar et al2017)and seveitems from the Lubben
Social Network Scalg Revised(see Table ). Again,itemswere scored on apoint
scale { = alwaysto 5 = never i.e. the higher the score, the greaee social isolatioi.
The esmnsibilities towards familyand living environment scales batbmprisedeight
items and were adopted fro(@hen et al., 2001; Cooper and Sutherland, 198&¢
Tables 3-3 and 34). All items were scored on afoint scale 1 = no stresgo 5 = high

stressi.e.the higher the score, the greater the sfress
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The second section focused on mental healthincluded two dimensions anxiety and
depressionThe axiety scale cosisted ofeightitems It was determined by combirgy
items from he DepressiarAnxiety andStress Scal@1, which chagemotional states of
depression, anxiety and str¢ksvibond and Lovibond, 1995)he Hospital Anxiety and
Depression Scale, whiatas traditionallyused in hospital setting(Zigmond and Snaith,
1983) but is nowused in normal populations as wélirawford et al., 2001)and the
Hopkins Symptom Checklist5, which isa widely used screening measure ingigd
symptoms of anxiety and depressidiicKelvey and Webb, 1997; Parloff et al., 1954)
(see Table ®). All items were scored on apoint scale I = neverto 5 = always i.e.the
higher the score, the highéne level of anxiety.The depressionmeasurement tool
consisted ofnine items fromthe Depression Anxiety and Stress Scal21, Hopkins
Symptom Checklis5 and The Centre for Epidemiologic Studi@adloff, 1977)(see
Table 35). All items werescored on a-point scale 1 = neverto 5= always i.e. the
higher the score, the highiielevel of depressiorHigh levek of anxiety and depression
indicatal poor mental healttmental iliness).

The third sectiofiocused on fatiguandincluded two dimensior physical fatigue and
mental fatigue.The physical fatigue scale comprisesight items derived from a
combination of the Fatigue Assessment S{akhS) (Michielsen et al., 2003; Michielsen
et al., 2004)and the Fatigue QuestionnaifeQ) (Chalder et al., 1993; Jackson, 2015;
Loge et al., 1998)All items were scoredn a 5point scale 1 =not at allto 5= very
high; i.e.the higher the score, the higher theslesf physical fatigue (see Tables3. The
mental fatigue scale comprisstk items from The Multidimensional Fatigue Inventory
(MFI) (Smets et al., 1995FQ and FAS (see Table63. Again,all items werescoredon

a 5point scale I =not at allto 5= very high i.e. the higher the score, the higher the
level of mentafatigue.High levek of physicalandmental fatiguendicated high levels

of fatigue.

The fourth section measutsafety behaviouregardingsafety compliance and safety
participation.The safety compliancecalecomprisedsevenitems adpted froma variey

of references and available instrume(its and Yang, 2010; Neal and Griffin, 2006;
Zacharatos, 200X¥ee Table ). All items were scoredn a 5point scale 1 = neverto

5 =alwaysg 2 the higher the score, the higher the level of safety compliance. Safety
participation caosistedof eight items adopteda variety ofreferences and available
instrumentgNeal and Griffin, 2006; Vinodkumar ari8hasi, 2010; Zacharatos, 2001)
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(see Table ). All items werescored on apoint scale 1 = neverto 5 = alwayg 2 the

higher the score, the higher the level of safety participation.

3.5.2 Sampling and sampling method

According to Fields (2005) a sample isp smaller (but hopefully representative)
collection of units from a population used to determine truth about that popylation
Population refes to the set of objects in the sample selected by the researcher to study
(Bell et al., 2018) As previously mentioned, W KLV \Mant€l\ §avhples remotdy
isolated oil and gas worker®articipants were selected ke snowball sampling
techniqueo collect the datayhich usesindividualsto recruit participargto be involved

in the study(Sadler et al., 2010)

The sample of this research study was obtaineddmme thanfluenceof remoteness
variables ondeterioraing safety behaviour in the oil and gas industry in Kuwait.
According to (Sekaran, 2003)the sampling technique is jueilgental rather than

probability-basedbecause athe costand timesaving advantages.
3.6 Data Analysis

Multivariate statistical analyses weperformed toexamine the collected data from the
guestionnaire survey quantitatiyelFirst, a basicdescriptive statistical measure was
obtainedto asseskhow the questionnaire items were fitted and ascertain whether the data
met therequirements of the essential assumptions. Statistical measures such as mean,
standard deviatio(SD), standard errofSE) and normality assessment were derived for

the screening data andontinuous data to investigate the questionnaire participant

profiles.

Second the scale reliability for the developed scalgas tested &URQEDFK{V DOSK
DQDO\VLV zZDV XVHG EHFDXVH LW LQGLFDW3dekarawKH VFDO
2003) ,Q DGGLWWRWDAWRBUHODWLRQY ZDV FRQGXFWHG WI
specific item fitted intathe scale. EFA and confirmaty factor analysis (CFA) were

implementedVHTXHQWLDOO\ WR JD X J HvaldikHwRich indficatedh® HQW VFD:

final dataset used in this study.

In this research, the model proposes thaet of independent variables influences the
dependent varide through other variable@nediatory. According toMacKinnon et al.
(1995) a mediator effect exists in a certain model if four mediatmmditions are met.
These conditions aestablishetby performing a series of regression analyses, as follows:
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The independent variable (V) predicts the moderator variable (M) (Path A).
The IV predicts the dependent variable (DV) (Path C).

The Mpredicts the DV (Path B).

The indirect effect of the IV on the DV through the M is significant (RatH B).

w0 P

M
g
5
Path Cf
Y/
Direct & Indirect Effect
Path C
v DV

Total Effect

Figure 3-3: Mediation model conditions

To execute the regression analysis for the first thmediationconditions, two regression
analyse$ bivariate and hierarchicalwere applied using th8tatistical Package for the
Social Science$SPSS)Version 25. These analyses were conducted to determine the
effect sizes,R-squared ) values, the coefficientsb(value and betaveight) and
significance tests. However, the founthediation condition wa explored usinghe
PROCESSool, whichwasdeveloped byreacher and Hayes (2008)

3.7 Chapter Summary

This chater presented the research methodology regarding research objectiles
questions, conceptudramework and hypotheses. This study ado@eguantitativ