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EXECUTIVE SUMMARY
The Western Australian (WA) mining industry directly employs approximately 56,000 people.
Almost half work Fly-in/Fly-out commute arrangements (FIFO, e.g. employees living in a city are
flown to a remote worksite where they live and work during their work roster) and approximately
half work more than 50 hours per week, on average.
There are many anecdotal claims that FIFO has negative impacts on WA mining employees, leading
to an elevated risk of high stress levels, depression, binge drinking, recreational drug use and
relationship break-ups. Previous studies found FIFO can be stressful, and have negative impacts on
WA employees’ and partners’ lifestyles and relationships. This project investigated the long-term
(Study One) and short-term (Study Two) impacts of FIFO and extended working hours on a
representative sample of WA FIFO mining employees and partners. In Study One, a total of 222
FIFO and Daily Commute (DC) mining employees and partners completed an anonymous
questionnaire investigating long-term impacts on work satisfaction, lifestyle, relationships and health.
A subgroup of 32 Study One FIFO employees and partners also participated in Study Two; a detailed
study of the short-term impacts of FIFO and extended working hours and how these impacts
fluctuate in intensity during the mining roster. Study Two participants completed a diary and
provided saliva samples each day throughout a complete mining roster.
The main findings of the study were that FIFO and extended working hours had negative impacts on
employees’ work satisfaction and FIFO was frequently reported to be disruptive to employees’ and
partners’ lifestyle, in the long-term. However, FIFO and extended working hours did not lead to poor
quality relationships, high stress levels or poor health, on average in the long-term; there were
generally no significant differences in these characteristics between FIFO and DC employees, or
between the FIFO sample and the wider community. There were minor differences between FIFO
and DC employees in long-term health characteristics, and Study One employees had similar, or in
some cases poorer health outcomes than other community samples.
Both FIFO and extended working hours had weak negative impacts on employees and partners in the
short-term. Employees’ and partners’ physiological stress levels (as measured by waking salivary
cortisol concentrations) fluctuated significantly throughout the roster, peaking during the leave-towork transition period. However, there were no corresponding fluctuations in participants’ perceived
stress levels during the same period. Fly-in/Fly-out employees and partners used adaptive coping
strategies to cope with stress occurring during the transition phases of the roster.
Although most Study One FIFO employees and partners reported only moderate negative impacts of
FIFO and extended working hours, there were small proportions of FIFO employees and partners
(3% - 21%) that found FIFO and/or extended working hours particularly stressful. Multiple
Regression analyses were used to identify factors predicting who is most likely to find FIFO and/or
extended working hours very stressful. Predictive factors of intense FIFO or Roster Dissatisfaction
include compressed or long rosters, poor relationship quality, high stress levels and low levels of
support.
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In conclusion, the project results largely dispute anecdotal evidence as FIFO employees and partners
were generally no more likely to have high stress levels, poor relationship quality or poor health
behaviours than DC employees or community samples. There was however a small proportion who
found the working arrangements particularly stressful. The project findings can be used to inform
current and potential FIFO employees and families about the likely impacts of FIFO and extended
working hours on their lives, assist industry stakeholders to improve FIFO facilities and roster design
to minimize negative impacts on their workforce, and provide tailored assistance to those identified
as being most vulnerable to finding the lifestyle stressful.
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WORKING DEFINITIONS
Daily Commute
arrangement

An arrangement in which employees live in personal
accommodation near the mine work site and travel to and
from the work site for each shift.

Fly-in/Fly-out
commute arrangement

An arrangement in which employees living in (or near) a city
are flown to a remote mine site where they work and stay in
employer-provided accommodation for the duration of their
work period. The employees are then flown back to the city to
spend their leave periods living in personal accommodation.

Fly-in/Fly-out mine
site

A mine site where at least 50% of employees live in mine site
accommodation during their work periods, as originally
defined by Hogan and Berry (2000).

Roster

Rosters comprise of work periods and leave periods. Rosters
are referred to by an abbreviation of the ‘number and timing
of shifts’ / ‘number of leave days’ or ‘number and timing of
shifts (length of shifts)’ / ‘number of leave days’. For
example, a roster of 14 12-hour day shifts followed by a 7 day
leave period is abbreviated to ‘14D(12 hr)/7L’ or ‘14D/7L’.

Roster length

Average hours per roster including overtime

Roster compression

Ratio of work days to leave days within a roster

Rotating roster

Rosters which have work periods consisting of both day and
night shifts.

Extended shifts

Shifts which are at least 10 hours long.

Roster Transition
Phases

Day surrounding the employee’s work period – leave period
transition and leave period – work period transition.

Principal employee

Employee that is directly employed by the company managing
the mine site (i.e. is not a contractor).
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1. INTRODUCTION
Western Australia (WA) has a large mining industry which directly employs approximately 56,000
people (Australian Bureau of Statistics (ABS) 2008). There are currently more than 100 WA mine
sites and refineries in operation (Department of Industry and Resources (DOIR) 2007), of which the
majority are located in remote areas. There are difficulties in staffing remote mine sites, as three
quarters of the WA population live in the coastal capital city of Perth (ABS 2006a).
Fly-in/Fly-out commute arrangements (FIFO) overcome some of the problems in finding employees
to work in often undesirable remote locations. Fly-in/Fly-out commuting involves employees who
live in (or near) a city flying to a remote work site, where they work and live in employer-provided
accommodation for the duration of their work roster, before flying back to the city to spend their
leave periods living in private accommodation. This commute arrangement may attract employees
who are willing to work in the mining industry but would prefer to live in a city and retain an urban
lifestyle during their leave periods than permanently live in a remote area.
Fly-in/Fly-out commuting has only become common in WA in the last 20 years, with the number of
WA FIFO employees increasing 400% during this time (Department of Mines 1991; Graham 2000;
Hogan & Berry 2000; Maxwell 2001; Chamber of Minerals and Energy WA (CME WA) 2005; CME
WA 2008). As such, there is little empirical data regarding the impacts of FIFO on WA mining
employees. However, preliminary empirical and anecdotal data suggest a potential for FIFO to have
negative impacts on WA employees and partners. Previous Australian and overseas studies have
reported that FIFO can be a major source of disruption and psychological stress (Houghton 1993;
Parkes & Clark 1997; Sibbel 2001). Preliminary Australian research found FIFO has negative
impacts on employees’ lifestyle with at least two thirds of Australian FIFO employees reporting their
work prevented social and community interaction and participation in sporting events and clubs
(Centre for Social Responsibility in Mining 2002; Gent 2004). Fly-in/Fly-out commuting can also
have detrimental impacts on relationships (as measured by assessed and perceived relationship
quality). Eighty five percent of Australian mining professionals felt FIFO placed pressure on forming
and maintaining relationships and approximately 60% of Goldfields mining employees reported
negative impacts of their job on their family relationships (Centre for Social Responsibility in
Mining 2002; Keown 2005). A sample of WA FIFO mothers perceived their families to have higher
levels of family dysfunction than a non-mining comparison group of mothers (Sibbel 2001). There
are also indications that FIFO can have detrimental impacts on health. Overseas research found that
FIFO employees were more likely to smoke, experience gastrointestinal problems and report sleep
problems than comparable Daily Commute (DC) employees (Parkes 1998; Parkes & Byron 2001).
Local anecdotal evidence claims that WA FIFO mining employees are more likely to binge drink,
use recreational drugs, experience relationship break-ups and depression, and commit suicide than
comparable DC employees (Wolfenden 2002; Potts & Potts 2003; Tucak 2003; Mangan 2006;
Quartermaine 2006; Wade 2007).
1

When considering the impacts of FIFO on WA employees and partners, it is necessary to also
consider employees’ rosters as almost all WA FIFO employees work compressed rosters. The term
‘compressed rosters’ is used to describe rosters in which extended shifts (e.g.
10 hours) and
multiple consecutive shifts (typically 8
14) are used to compress the total work hours into as few
days as is practical (e.g. a roster of 14 consecutive 12-hour shifts) (CME WA 2005). Compressed
rosters minimise the number of days FIFO employees live on site while maximising the number of
days spent on leave in the city. Furthermore, compressed rosters often have relatively short leave
periods, compared to work periods, leading to the employee working extended working hours.
Approximately half of all WA mining employees work compressed rosters which have a work to
leave ratio above 2 and/or long rosters averaging at least 50 work hours per week (CME WA 2005,
ABS 2007a).


Extended working hours, particularly night work, can reduce the amount of leisure time employees
have to relax, socialise with others and participate in the community, or change the timing of
employees’ leisure time so that it is not aligned with other people’s leisure time or when community
services are available (Heiler 2002). Extended working hours can also be a source of fatigue
(Queensland Government Natural Resources and Mines 2001; Muller, Carter et al. 2008), thus
reducing the amount and quality of leisure time that employees have to relax and spend with others.
Collectively the above evidence suggests that FIFO and extended working hours may have negative
impacts on WA mining employees and their partners. As FIFO has only recently become commonly
used in the WA mining industry (Department of Mines 1991; Houghton 1993; Graham 2000) and is
used by a large number (approximately 20,000) of WA mining employees (CME WA 2005; ABS
2008), it is important that the impacts of FIFO and extended working hours on WA employees and
partners be fully investigated and understood.
1.1 Project aim and scope
The aim of the project was to identify how FIFO and extended working hours affect WA mining
employees’ and partners’ work satisfaction, stress, mood, lifestyle, relationship and health
characteristics in both the long-term and short-term.
The scope of the project was limited to how these work arrangements affect employees and partners
and does not extend to investigate the impacts of FIFO or extended working hours on other groups
(e.g. rural communities, metropolitan communities, mining companies).

2

2. METHODOLOGY

2.1 Project description
The project consisted of two studies. Study One was an anonymous retrospective survey of the longterm employment, stress, lifestyle, relationship and health characteristics of a sample of WA FIFO
and DC employees and partners with a variety of different mining rosters. The most positive and
negative impacts of FIFO were identified, and the broad health and well-being of FIFO participants
were compared to those of DC participants and the wider community, where possible.
Study Two was a detailed prospective examination of the impacts of FIFO and extended working
hours on employees and partners on a short-term, or day-to-day basis. Diary data and saliva samples
were collected each day for the duration of a complete mining roster. The data set was analysed to
assess how stress, mood, lifestyle, relationship and health characteristics fluctuated throughout the
FIFO roster.
2.2 Project participant inclusion criteria
Employees were included in this project if they were aged 18 years or older and were working in the
WA onshore mining industry (offshore oil and gas employees were excluded). Partners were
included in the project if they were aged 18 years or older and in a relationship (e.g. dating, de facto,
engaged or married) with a WA onshore mining employee.
2.3 Study One methodology
Study One was completed by 222 participants who were recruited between July 2006 and July 2008.
The study was approved by the University of Western Australia Human Research Ethics Committee.
Participants were grouped according to the category definitions provided in Table 2.1 (p. 4). Rosters
are referred to by an abbreviation of the ‘number and timing of shifts’ / ‘number of leave days’ or
‘number and timing of shifts (length of shifts)’ / '
number of leave days’ (e.g. a roster of fourteen 12hour day shifts followed by seven leave days is abbreviated to 14D/7L or 14(12 hr)D/7L).
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Table 2.1 Definition of commute arrangement and roster design categories.

Category
Commute Arrangement:

Definition

Employees who live in (or near) a large city are flown to a remote mine site
where they work and stay in employer-provided accommodation during the work
period. The employees are then flown back to the large city for their leave period
Employees who live in personal accommodation near the mine work site and
Daily Commute (DC)
travel to and from the work site for each shift
Roster length (average hours worked per roster including overtime):
75 hours
Employees work up to 75 hours per roster on average (e.g. 5D(12hr)/2L)
Employees work between 76 and 100 hours per roster on average
76 - 100 hours
(e.g. 8N(12hr)/6L)
Employees work between 101 and 150 hours per roster on average
101 - 150 hours
(e.g. 9D(12hr)/5L)
Employees work more than 150 hours per roster on average
> 150 hours
(e.g. 21D(12hr)/7L)
Roster compression (work to leave ratio):
Employees who work a roster with a work to leave ratio equal to or less than 1.4
1.4
(e.g. 8D/6L and 14N/14L)
Employees who work a roster with a work to leave ratio between 1.5 and 1.9
1.5 - 1.9
(e.g. 9D/5L)
Employees who work a roster with a work to leave ratio of at least 2 (e.g.
2
14N/7L, 5D/2L and 21D/7L)
Employee type
Employees directly employed by the company that owns or operates the mine
Principal employee
site
Contractor employee
Employees directly employed by a contracting company
Fly-in/Fly-out (FIFO)

2.3.1 Protocol
Prior to recruiting, a pilot study (n = 21) was conducted to test, and where appropriate amend
study procedures, instruments and analyses.
Participants were instructed to read an Information Sheet and ask any questions before participating
in the study. Participation involved completing and returning an anonymous questionnaire.
Participants were informed that by returning a questionnaire to the investigator they were consenting
to the data being used for the purpose of the research. All participants were provided with
information regarding counselling and health services. Participants could choose to enter a raffle to
win one of 2 overnight stays at a hotel in appreciation with their time and effort; participants could
anonymously check a website to see if they had won the raffle. Finally, Study One FIFO participants
were also invited to express interest in participating in Study Two.
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2.3.2 Participant recruitment
Participants were recruited directly by the investigator or indirectly via industry contacts. Mining
employees and partners were informed about the study via emails, websites, newspaper interviews
and advertisements, a radio interview or personal contact with the investigator at an airport.
Participants were encouraged to invite their partner (if applicable) to also participate.
Study One was supported by the Chamber of Minerals & Energy of Western Australia, 10 mining
companies, 4 mining safety training centres, 5 occupational health organisations and 2 mining
employee social groups. These organisations supported the study by assisting in the distribution of
advertisements to employees.
The response rate for the paper version of the questionnaire was 24% (81 of 344 questionnaires were
returned). Of all the questionnaires returned, 64% were electronic questionnaires.
2.3.3 Participant anonymity
The questionnaires were anonymous. Paper questionnaires were returned via reply paid mail.
Electronic questionnaires were emailed to a research assistant who de-identified (i.e. deleted the
name, email address, date and time) the emails before forwarding them to the investigator in large
batches. The research assistant also emailed the participant a raffle ticket number. The questionnaires
were password-protected so participants and the investigator, but not the research assistant, could
open the document. Participants received the password by sending a blank email to an email address
which replied with an automated email containing the password.
2.3.4 Description and analysis of the Study One Questionnaire
There were two versions of the Study One Questionnaire; namely the Employee Questionnaire and
the Partner Questionnaire. The only difference between the questionnaires was that the Partner
Questionnaire omitted non-relevant items related to mining employment. The employee
questionnaire could be completed in approximately 30 minutes and the partner questionnaire in
approximately 20 minutes.
The questionnaire included items and scales regarding demographic characteristics, mining
employment characteristics, perceived stress levels, lifestyle satisfaction, relationships and physical
health behaviours and outcomes (see Appendix 1, p. A1). The assessment and interpretation of health
items (e.g. Body Mass Index, exercise energy consumption, cigarette smoking and alcohol
consumption) is outlined in Appendix 2 (p. A6).
The majority of scales and items in the Study One questionnaire investigated impacts over the
previous 6 month period, however some items regarding psychological stress and health investigated
impacts over two separate periods: the employee’s work periods over the previous 6 months and the
employee’s leave periods over the previous 6 months (items assessed over work and leave periods
are indicated in the results section).
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2.4 Study Two methodology
Study Two was completed by 32 FIFO participants between June 2007 and July 2008. The study was
approved by the University of Western Australia Human Research Ethics Committee.
All Study One FIFO employees and partners were invited to participate in Study Two. A total of 54
people agree to participate in Study Two, of which 32 completed the study (a completion rate of
60%).
2.4.1 Protocol
Participants were mailed a diary, saliva collection tubes, consent forms, information sheets and reply
paid envelopes before commencing the study. The participants were not anonymous but their identity
was only known to the investigator. Participants were asked to begin the study on the second day of
the leave period and participate every day for a complete mining roster (including work and leave
phases). The length of the study reflected the length of the participant’s roster, ranging upwards from
10 days but limited by the investigator to 35 days. Participants answered questions in a diary after
waking as well as before going to bed each day. Employees and partners were asked to provide a
saliva sample as soon as possible after waking, and employees (but not partners) were also asked to
provide a saliva sample before going to bed. The study was anticipated to take less than 5 minutes
per day, and was conducted as the participant’s home or FIFO accommodation without outside
assistance. Participants returned the diary and saliva samples to the investigator via reply paid mail.
All participants were provided with the study results and their individual results, as well as being
entered into a raffle to win an overnight stay at a hotel.
2.4.2 Description and analysis of the Study Two Diaries
The Employee and Partner diaries differed only in that the Partner diary omitted non-relevant items
regarding FIFO accommodation. Prior to beginning the study, participants completed background
questions, including items regarding their job, age, relationship status, children, height, weight, trait
coping behaviours and their spouse’s job. Participants completed the Brief COPE Questionnaire
(Carver 1997) prior to beginning the study to assess trait coping behaviours, and also on the first
leave and work days to assess specific coping behaviours used during the transition periods (see
Appendix 3, p. A7).
On each study day, participants were asked to complete a diary. After waking, participants recorded
the timing, duration and quality of their sleep and the exact time that the waking saliva sample was
taken. Additional diary items pertaining to the days events (e.g. time use, perceived stress levels,
mood, social support characteristics and health behaviours and outcomes) were completed before
going to bed. Employees also recorded in the diary the exact time that the bed time saliva sample
was collected. To improve compliance, brief Likert scale items (e.g. perceived stress, hassles, and
moods) were used in place of longer, published questionnaires. Diary items are described in more
detail in Appendix 3 (p. A7).
6

2.4.3 Saliva samples
Employees and partners were asked to provide a 1mL drool saliva sample after waking each day, and
employees were asked to provide a second 1mL drool saliva sample before going to sleep each day.
Participants were instructed to not eat, drink or brush their teeth before sampling to avoid food or
blood contamination. Participants stored saliva samples in a domestic freezer immediately after
collection. Employees travelling home from their FIFO accommodation were instructed to return the
samples to a freezer as soon as possible. The saliva samples were mailed mid-week to the
investigator to prevent the samples being in transit over the weekend. Pilot testing and postage
stamps confirmed that the mailed packages were delivered within 48 hours. Upon receipt, the saliva
samples were immediately frozen at -20˚C until assayed.
The reduced sample size of participants in cortisol analyses (n = 29) is due to the exclusion of 2
pregnant participants (as cortisol concentrations are significantly elevated during mid and late
pregnancy) and one employee who provided less than half of the required samples.
Waking saliva samples were analysed for cortisol concentration during the Cortisol Awakening
Response (CAR) which occurs within the first 30 minutes after waking and is increasingly used as a
convenient measure of perceived daily stress (Pruessner, Wolf et al. 1997; Popma, Doreleijers et al.
2007; Wilhelm, Born et al. 2007). The CAR occurs independently of the circadian rhythm of cortisol
and occurs after waking in both day and night shift employees (Clow, Thorn et al. 2004; Kudielka,
Buchtal et al. 2007).
Seventy six percent of waking samples were taken with 14 minutes of waking and 92% were taken
within 30 minutes of waking, thus being taken during the CAR. Although previous studies have used
a relatively intense protocol of collecting multiple samples throughout the CAR to assess
concentration changes (Pruessner, Wolf et al. 1997; Pruessner, Hellhammer et al. 1999; Wust, Wolf
et al. 2000; Mommersteeg, Heijnen et al. 2006; Wilhelm, Born et al. 2007), the Study Two
participants were only asked to collect one sample during the CAR to improve compliance as it was
not practical for mining employees to follow a 1 hour collection protocol for up to 35 consecutive
days. The single sample provided each day by Study Two participants was considered an acceptable
measurement of the CAR as cortisol concentrations were not significantly affected by sampling time
(as measured by minutes after waking) or clock time.
The cortisol concentration of each saliva sample was quantified using commercial Enzyme Linked
Immuno Sorbent Assay kits (ELISA, Salimetrics Expanded Range High Sensitivity Salivary Cortisol
Enzyme Immunoassay Kits (catalogue number 1-3002/1-3012)) as per the manufacturer’s
instructions. Samples were assayed in duplicate and those that differed by more than 10% were reassayed. Each plate contained high concentration, low concentration and non-specific binding
control solutions. The average coefficient of variance within plates was 3.8% and between plates was
4.6%. All of the samples fell within the limits of detection of the kit (kit limitations: 0.08 – 82.77
nmol/L; samples ranged between 0.28 – 32.55 nmol/L).
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2.5 Statistical analyses
Study One and Two data were inspected to correct data entry errors and transform the data to obtain
a normal distribution, where appropriate. Statistics were carried out using transformed data however
untransformed values are presented in the text, tables and figures for clarity. Standard deviation (SD)
values (presented inside brackets) are reported in descriptions of the sample as a whole. Standard
error of the mean (SEM) values (presented following the ± symbol) are reported in analyses of
subgroups of the sample.
Participants’ responses were compared according to the phase of the roster in which they were given.
Four roster phases were used in Study One and 6 roster phases were used in Study Two (see Table
2.2). Each phase consisted of 4 days (or less in the case of short rosters).
Table 2.2. Roster Phases

Study One Roster Phase

Definition

Leave to work transition

Last 2 days of the leave period and first 2 days of the work period

Mid work

Middle 4 days of the work period

Work to leave transition

Last 2 days of the work period and first 2 days of the leave period

Mid leave

Middle 4 days of the leave period

Study Two Roster Phase

Definition

Leave to work

Late leave

Last 2 days of the leave period

transition

Early work

First 2 days of the work period

Mid work

Mid work

Middle 4 days of the work period

Work to leave

Late work

Last 2 days of the work period

transition

Early leave

First 2 days of the leave period

Mid leave

Mid leave

Middle 4 days of the leave period

Data were analysed using Pearson’s and Spearman’s Rho correlations, chi-square for independence
and goodness-of-fit tests ( 2), Fisher’s Exact (2 sided) Tests (Fisher’s), Independent Samples and
Paired t-tests, One way ANOVAs, Two way ANOVAs, One Way Repeated Measures ANOVA
(Repeated Measures), Multivariate ANOVAs (MANOVAs), Split-plot ANOVAs (SPANOVAs) and
Standard Multiple Regressions, where appropriate. Unless otherwise denoted, t values signify
Independent Samples t-tests and F values signify One way ANOVAs. Significant ANOVAs were
further analysed using Bonferroni post-hoc tests to identify which subgroups differed while taking
into account the number of comparisons made. Significantly different groups are denoted by
different superscript letters in tables. The effect sizes of correlation coefficient and chi square
statistics were defined as small (r < 0.3), medium (r < 0.5) and large (r 0.5) effects (Cohen 1988).
Statistical significance was accepted at the 0.05 level.
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3. STUDY ONE: LONG-TERM IMPACTS OF FIFO ON EMPLOYEES AND PARTNERS

3.1 Description of participants’ demographic and employment characteristics
A total of 222 participants completed Study One, including 158 employees and 64 partners.
Employees and partners were drawn from 62 different companies and 72 different work sites. More
detailed information regarding Study One participants’ demographic and employment characteristics
are found in Appendix 4 (p. A8). Thirty six couples completed Study One and formed a Couples
Subgroup on which within-couples analyses were performed, however, the results were not
significantly different from analyses comparing employees and partners in the whole study sample so
are not presented.
Most Study One employees (87.8%) and partners (90.6%) were FIFO employees or partners. The
proportion of female employees and contractors in the Study One sample were broadly comparable
to the WA industry average, however the study sample differed from the wider industry sample in
regards to some employment characteristics (see Appendix 4, p. A8). Most employees reported a
heavy mental workload (reported by 74.1% of employees) and light physical workload (53.2%) in
their mining job. One third of Study One employees worked rotating day and night shifts.
Approximately 40% of employees worked overtime and one quarter had a second job or studied
outside of their main working hours. Most employees (91.1%) had taken holidays within the
previous year.
Approximately 75% of employees were in a relationship. Forty eight percent of employees and
62.3% of partners had children, and approximately half of all participants with children (41.3% of
employees and 51.4% of partners with children) had a young child aged 6. Approximately three
quarters of FIFO participants (76.6% of FIFO employees and 74.6% of FIFO partners) lived in Perth
while approximately half of the DC participants lived outside of the state’s major cities (i.e. outside
of Perth, Mandurah, Bunbury and Kalgoorlie). Approximately two thirds (62.8%) of partners were
employed outside the home.
3.1.1 Mining rosters
Study One employees worked a wide range of rosters, ranging from 4D/3L to 23D/6L. The most
common rosters were 14/7L, 8/6L and 9/5L, reported by 26%, 24% and 13% of employees,
respectively.
Approximately half of the Study One employees worked more than 50 hours per week, and 90.1%
worked more than 50 hours per roster, on average. Study One FIFO employees worked significantly
longer hours each roster on average than DC employees (see Table 3.1, p. 10). Contractor employees
were significantly more likely to work long rosters than principal employees and there were
significant differences in the rosters worked by each occupation group: Production and Maintenance
employees were more likely to work long rosters than Managers and Professionals.
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Table 3.1 Study One employees’ roster length.

Average hours
worked per roster
Commute arrangement
FIFO (n = 132)
DC (n = 19)
Employee type
Principal (n = 124)
Contractor (n =27)
Occupation group
Manager (n = 31)
Professional (n = 54)
Production &
Maintenance (n = 56)

76 - 100

101 - 150

> 150

Statistical test of
difference

15.2%
63.2%

25.0%
26.3%

24.2%
5.3%

35.6%
5.3%

Fisher’s = 21.81,
p < 0.0005*

23.4%
11.1%

26.6%
18.5%

24.2%
11.1%

25.8%
59.3%

41.9%
13.0%

22.6%
29.6%

16.1%
37.0%

19.4%
20.4%

14.3%

25.0%

12.5%

48.2%

75

2

= 11.67,
p = 0.009*

2

= 26.87,
p < 0.0005*

Long rosters were not necessarily compressed; employees working long rosters had significantly
longer leave periods than those working short rosters (see Appendix 5, p. A8).
Approximately one third of Study One employees worked compressed rosters with a work to leave
ratio 2 (see Table 3.2). Although FIFO employees were more likely to work long rosters than DC
employees, there were no significant differences in the work to leave ratio of the rosters worked by
FIFO and DC employees, suggesting that while FIFO employees worked longer hours, they also had
relatively long leave periods. Contractors were significantly more likely to work compressed rosters
than principal employees, and there were also significant differences in roster compression between
occupation groups; Production and Maintenance employees were more likely to work compressed
rosters than Managers or Professionals.
Table 3.2. Study One employees’ roster compression.

Work to leave ratio
Commute Arrangement
FIFO (n = 132)
DC (n = 19)
Employee Type
Principal (n = 124)
Contractor (n = 27)
Occupation
Manager (n = 27)
Professional (n = 54)
Production & Maintenance (n = 56)

1.4

1.5 - 1.9

2

40.2%
42.1%

22.0%
21.1%

37.9%
36.8%

45.2%
18.5%

25.0%
7.4%

29.8%
74.1%

38.7%
46.3%
37.5%

29.0%
33.3%
7.1%

32.3%
20.4%
55.4%

Statistical test
of difference
2

= 0.03,
p = 0.987
2

= 18.53,
p < 0.0005*
2

= 19.40,
p = 0.001*

Study One employees were less likely to work highly compressed rosters (work to leave ratio > 2)
than employees in a previous survey of the WA mining industry (see Table 3.3, p. 11) (Department
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of Mines 1991; CME WA 2005). Most Study One employees had a moderately compressed roster
(i.e. work to leave ratio 1.1 2) while employees in previous surveys had more diverse rosters
(Department of Mines 1991; CME WA 2005).
Table 3.3. Comparison of Study One employees’ and WA mining employees’ roster characteristics.

Work to leave ratio
Study One Employees (n = 151)
2005 WA mining employees
1991 WA mining employees

1
7.9%
35%
5%

1.1

2

81.5%
43%
50%

>2
10.5%
21%
45%

Statistical test of
difference
2
= 103.50,
p = 0.001*

CME WA 2005. Department of Mines 1991.

3.1.2 Mining employment rationale and intentions
The most common reasons why employees worked FIFO was to earn a high income and because
FIFO was a requirement of their job (see Appendix 6, p. A9). The most frequently cited reasons why
mining employees chose to work DC was because DC suited their lifestyle, to be close to loved ones
and because it was a requirement of their job.
Study One employees expected to remain in their job for a further 3.83 (5.63) (range 0.1 – 50.0)
years, on average. The most common reasons employees expected to leave their current job were for
better pay and conditions, a promotion and for a better roster. Study One DC employees intended to
continue working their commute arrangement for a significantly longer period of time than FIFO
employees (t = 1.182, p = 0.240) on average (see Appendix 6). Female employees intended to cease
FIFO significantly earlier than male FIFO employees (see Appendix 6).
3.2 Description of participants’ Work Dissatisfaction characteristics
3.2.1 Job Dissatisfaction
Employees reported most aspects of their mining job were not stressful or slightly stressful, on
average. Mental workload was the most stressful aspect of mining jobs; half of the employees found
their mental workload quite or considerably stressful (see Figure 3.1, p. 12). Approximately one third
of employees also found the amount of rules and regulations at work, workplace temperature and
opportunities for career advancement to be quite or considerably stressful. The remaining aspects of
employees’ jobs were not stressful or only slightly stressful for most employees.
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Figure 3.1 Study One employees’ Job Dissatisfaction Scale responses. n = 158 employees, items are sorted from least
to most stressful. See Appendix 1 (p. A1) for wording and scoring of Job Dissatisfaction Scale.

Employees reported low levels of Job Dissatisfaction, on average (as measured by the Job
Dissatisfaction Scale Total Score). No employees reported high levels of Job Dissatisfaction (i.e.
75% of the highest possible total score).
Although there were roughly equivalent proportions of FIFO and DC employees in each occupation
group, there was a non-significant trend for FIFO employees to have higher Total Job Dissatisfaction
scores (X̄ = 14.04 ± 0.67) than DC employees (10.71 ± 1.56, t = -1.953, p = 0.061). There were no
significant differences in Job Dissatisfaction Total Scores between day shift and rotating shift
employees (t = -0.911, p = 0.364) or occupation group (F = 0.550, p = 0.578). Job Dissatisfaction
Total scores were not significantly associated with employees’ roster, employment type, work
experience, family characteristics or with the duration of time employees expected to continue
working in their current job; Job Dissatisfaction scores accounted for less than 1% of the total
variation in the amount of time employees intended to remain in current job (Spearman’s Rho, r = 0.049, p = 0.553).
3.2.2 Roster Dissatisfaction
The Employee and Partner Roster Dissatisfaction Scales measured how stressful, dissatisfying and
disruptive participants perceived their (or their spouse’s) mining roster to be. The specific aspects of
mining rosters that employees found most dissatisfying were finding it hard to participate in the
community due to their roster, being tired during the early leave period, missing important events
12

with loved ones due to the roster and wanting to be more involved in the daily lives of loved ones
during the work period; approximately three quarters of employees were dissatisfied with these four
aspects of their roster (see Figure 3.2). Amongst partners, the most dissatisfying aspect of mining
rosters was the employee missing important events; 84% of partners were dissatisfied with this
aspect of rosters (see Figure 3.3, p. 14). Sixty two percent of partners reported the employee was
tired during the first 1 - 2 leave days, which was less than the proportion of employees who reported
being tired in this period (78%). Similar proportions of partners (59%) and employees (74%) wanted
the employee to be more involved in daily life during the work period.

Figure 3.2 Study One employees’ Roster Dissatisfaction Scale responses. n = 158 employees. *Item only completed
by rotating shift employees (n = 52). Items ordered from the least to most dissatisfying aspect of roster design. Responses
as given by participants; before reverse scoring. See Appendix 1 (p. A1) for wording and scoring of Roster
Dissatisfaction Scale.
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Figure 3.3 Study One partners’ Roster Dissatisfaction Scale responses. n = 63 partners. Items sorted from the least to
most dissatisfying aspect of roster design. Responses as given by participants; before reverse scoring. See Appendix 1 (p.
A1) for wording and scoring of Roster Dissatisfaction Scale.

Most employees and partners reported low or moderate levels of Roster Dissatisfaction with only
4.5% of employees and 21% of partners reporting high levels of Roster Dissatisfaction (i.e. 75% of
the highest possible Total score).
Employees’ perception of their roster was only partially associated with objective measures of their
roster. There was a non-significant trend for employees working the longest rosters (> 150 hours) to
be more dissatisfied with their roster overall (X̄ = 28.15 ± 1.17) than those working the shortest
rosters ( 75 hours, X̄ = 23.61 ± 1.29, F = 2.946, p = 0.035, no significant differences in post-hoc
analyses). Employees working relatively even rosters (work to leave ratio 1.4) had significantly
lower Total Roster Dissatisfaction scores (X̄ = 23.40 ± 0.94) than those working highly compressed
rosters, on average (work to leave ratio 2, X̄ = 27.61 ± 1.09, F = 4.917, p = 0.009).
Rotating shift employees were no more dissatisfied with their roster (X̄ = 25.02 ± 0.70) than day
shift employees ( X̄ = 27.09 ± 1.23, t = -0.850, p = 0.398). Although a significantly greater
proportion of FIFO employees missed important events and needed 1 or 2 days to fit into their loved
ones’ lives than DC employees, there were no significant differences in the Roster Dissatisfaction
Total scores between FIFO (X̄ = 23.10 ± 0.67) and DC employees (X̄ = 25.88 ± 1.44, t = -1.544, p
= 0.090).
Amongst partners, Roster Dissatisfaction was not significantly associated with roster length (F =
1.400, p = 0.254) or compression (F = 0.916, p = 0.407). It was interesting to note that partners with
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young children aged 0 – 6 were significantly more dissatisfied with their employee spouses’ roster
(X̄ = 21.65 ± 1.07) than those with teenaged children (X̄ = 13.57 ± 1.73, F = 3.511, p = 0.021),
despite no significant differences in rosters.
Employees’ and partners’ Roster Dissatisfaction Total Scores were not significantly associated with
occupation, employee type, work experience, family characteristics, mining employment intentions,
shift time or partner employment subgroups, where applicable.
3.2.3 FIFO Dissatisfaction
Fly-in/Fly-out employees and partners also rated their perceptions of specific aspects of FIFO on the
FIFO Dissatisfaction scale. The specific impacts of FIFO that employees found most dissatisfying
were missing important events with loved ones due to being on site and their ability to participate in
ongoing community events and/or team sports, as reported by approximately three quarters of
employees (see Figure 3.4). Partners reported the most dissatisfying aspects of FIFO were the
employee missing important events due to being on site, feelings of loneliness when the employees is
away and worrying about the employees being able to come home in the case of a personal
emergency (see Figure 3.5, p. 16).

Figure 3.4 Study One employees’ Fly-in/Fly-out Dissatisfaction Scale responses. n = 137 FIFO employees. Items are
sorted from least to most dissatisfying item. Responses as given by participants; before reverse scoring. See Appendix 1
(p. A1) for wording and scoring of FIFO Dissatisfaction Scale.
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Figure 3.5 Study One partners’ Fly-in/Fly-out Dissatisfaction Scale responses. n = 59 FIFO partners. Items are
sorted from least to most dissatisfying item. Responses as given by participants; before reverse scoring. See Appendix 1
(p. A1) for wording and scoring of FIFO Dissatisfaction Scale.

Employees and partners both reported moderate levels of FIFO dissatisfaction, on average. The mean
FIFO Dissatisfaction Total scores of FIFO employees (X̄ = 23.88 ± 0.81) and partners (X̄ = 14.53 ±
0.55) were approximately half of the highest possible Total score. Only 2.9% of employees and 8.5%
of partners reported high levels of FIFO dissatisfaction (i.e. 75% of highest possible Total score).
The degree to which employees were dissatisfied with FIFO seemed partially related to the length of
time spent at the FIFO accommodation. Employees working intermediate length rosters (i.e. 101 –
150 hours per roster) were significantly less dissatisfied with their roster (X̄ = 21.50 ± 1.05) than
those working the longest rosters (X̄ = 25.09 ± 0.86, F = 0.2.834, p = 0.041). Partners’ Total FIFO
Dissatisfaction scores were not significantly associated with the amount of time the employee spent
at the FIFO accommodation or at home (roster length: F = 0.297, p = 0.827; roster compression: F =
0.231, p = 0.794).
There were no significant differences in employees’ or partners’ Total FIFO Dissatisfaction Scores
according to occupation, employee type, shift time, work experience or family characteristics.
Total FIFO Dissatisfaction Scores were associated with when employees, but not partners, wanted to
cease FIFO (see Appendix 7, p. A11). Employees who intended to cease FIFO within a year were
significantly more dissatisfied with the commute arrangement than those who intended to continue
working FIFO for another 3 - 5 years. An alternative analysis revealed employees’ FIFO
dissatisfaction accounted for approximately 6% of the total variation in how long employees
intended to continue FIFO (Spearman’s Rho, r = -0.250, p = 0.005). Partners’ FIFO Dissatisfaction
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scores were not correlated with the length of time they wanted their employee spouse to continue
working FIFO (Spearman’s Rho = -0.168, p = 0.225).
3.3 Description of participants’ perceived stress, depression, anxiety and social support
characteristics
3.3.1 General stress levels during the previous six months
The participants reported moderate levels of stress on average over the previous 6 months (as
measured by the PSS), which were comparable to published normative values (Cohen, Kamarck et al.
1983; Pruessner, Hellhammer et al. 1999) (see Table 3.4Error! Reference source not found.).
Table 3.4 Study One participants’ Perceived Stress Scale scores.

Perceived Stress Scale Score
Sex
Male employees (n = 137)
Female employees (n = 21)
All males (n = 137)
All females (n = 84)
FIFO Participants
Employees (n = 137)
Partners (n = 59)

22.19 ± 0.65
24.29 ± 1.42
22.19 ± 0.65
25.07 ± 0.84

Statistical test
of difference
t = -1.345,
p = 0.189
t = -2.741,
p = 0.007*

22.42 ± 0.63
t = -2.269,
p = 0.025*
25.37 ± 1.08
Statistical test of difference compared to sex-matched Study One sample
Comparison group One (university students)
Men (n = 121)
22.38 (6.79)
t = -1.532, p = 0.128
Women (n = 209)
23.57 (6.20)
t = 1.624, p = 0.109
Comparison group Two (university students)
Men (n = 60)
21.73 (8.42)
t = 1.241, p = 0.217
Women (n = 53)
25.71 (6.20)
t = -0.484, p = 0.630
Comparison group Three (school teachers)‡
Men (n = 24) & women (n = 42)
26.3 (6.9)
Values are means ± SEM or (standard deviation). Possible range 0 – 56, Cohen, Kamarck et al. 1983. ‡Pruessner,
Hellhammer et al. 1999.

Fly-in/Fly-out partners had significantly higher perceived stress levels over the previous 6 months
than FIFO employees, which reflected the finding that women reported significantly higher stress
levels than men in this study and some (Cohen & Williamson 1988) but not all (Cohen, Kamarck et
al. 1983) previous studies.
Fly-in/Fly-out employees were no more stressed in the long-term (X̄ = 22.42 ± 0.63) than DC
employees (X̄ = 22.76 ± 1.78, t = 0.579, p = 0.859). Perceived Stress Scale scores were not
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significantly associated with employees’ or partners’ roster, occupation, work experience, time
intending to remain in one’s current job or commute arrangement or family characteristics.
3.3.2 Work and leave period stress levels during the previous six months
Most participants reported low stress levels during both the work and leave periods over the previous
6 months (see Figure 3.6). Employees and partners reported similar stress levels during work periods
( 2 = 0.918, p = 0.922) and employees were significantly less stressed than partners during leave
periods ( 2 = 9.802, p = 0.044), which may reflect some partners working their own jobs during the
employees’ leave period. There were no significant differences in how stressed employees and
partners felt during work or leave periods by commute arrangement, roster, shift time or family
characteristics.

Figure 3.6 Study One employees’ and partners’ stress levels during work and leave periods. n = 158 employees and
64 partners.

3.3.3 Stress, depression and anxiety levels during the previous week
Participants had low short-term stress, depression and anxiety levels on average (see Table 3.5, p.
19), which were comparable to published normative values (Henry & Crawford 2005). All
employees, and all but 2 partners had DASS Total scores within the normal range (i.e. score 39), as
defined by the questionnaire authors (Lovibond & Lovibond 1995 cited in Crawford & Henry 2003).
There were no significant differences in the depression, anxiety or stress levels reported by FIFO and
DC employees.
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Table 3.5 Study One participants’ Depression Anxiety and Stress Scale scores.

Depression
Subscale

Anxiety
Subscale

Stress
Subscale

Employees
FIFO (n = 137)
3.15 ± 0.27
1.69 ± 0.19
4.61 ± 0.29
DC (n = 21)
2.67 ± 0.68
1.19 ± 0.25
4.95 ± 0.54
Statistical test of difference
MANOVA, F = 1.206, p = 0.310
Partners
FIFO (n = 59)
3.34 ± 0.43
2.53 ± 0.36
5.12 ± 0.43
DC (n = 5)
2.00 ± 0.84
1.60 ± 0.68
3.40 ± 1.36
Comparison Group (818 male and 979 female UK adults)
2.83 (3.87)
1.88 (2.95)
4.73 (4.20)

Total DASS Score
9.45 ± 0.66
8.81 ± 1.20
t = -0.368,p = 0.713
10.98 ± 1.04
7.00 ± 2.21
9.43 (9.66)

Values are means ± SEM (or standard deviation). Possible score ranges: Each subscale = 0 - 21, Total DASS score = 0 63. †Henry & Crawford 2005.

There were significant differences in employees’ Stress Subscale scores (F = 3.567, p = 0.016) and
Total DASS scores (F = 2.673, p = 0.050) according to the phase of the roster when the questionnaire
was completed. A Bonferroni post-hoc test revealed that employees who completed the DASS during
the mid-leave phase had significantly lower DASS Stress Scores (X̄ = 3.17 ± 0.86) than those who
completed the scale during the leave-to-work transition phase (X̄ = 5.63 ± 0.57) and the mid-work
phase (X̄ = 5.06 ± 0.47). The phase of the roster did not significantly influence the other Employee
or Partner DASS Subscale or Total scores.
3.3.4 Social support characteristics during the previous six months
Employees and partners reported receiving high levels of support from relatives, friends, co-workers
and supervisors (where applicable) on average (Total Support Scores, employees: 5.23 ± 0.06,
partners: 5.35 ± 0.12, t = -0.899, p = 0.376). There were no significant differences between
employees and partners in the amount of support received or whom the support was provided by.
The amount of support that participants received was not significantly associated with commute
arrangements, roster length, roster compression, occupation or work experience.
There was a moderate (negative) correlation between social support and long-term stress levels
amongst FIFO employees (see Table 3.6, p. 20). Fly-in/Fly-out partners’ stress levels were
negatively associated with their total support levels, and the amount of support received from
relatives and friends.
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Table 3.6 Correlation matrix of Study One participants’ Perceived Stress Scale and Social Support Scale scores.

Support: Relatives
Support: Friends
Support: Supervisor
Support: Co-workers
Total Support

Perceived Stress Scale Scores
FIFO employees (n = 99)
DC employees (n = 21)
FIFO partners (n = 53)
-0.331**
-0.314
-0.421**
-0.346**
-0.642**
-0.344**
-0.394**
-0.194
-0.197†
-0.384**
-0.143
-0.225†
-0.493**
-0.436*
-0.388**

*statistical significance at the 0.05 level, ** statistical significance at the 0.01 level. †n = 38 employed FIFO partners

3.3.5 Associations between perceived stress, social support and Work Dissatisfaction levels
The measures of Work Dissatisfaction (i.e. Job, Roster and FIFO Dissatisfaction) were moderately
(positively) correlated amongst employees and partners (see Table 3.7). Furthermore, employees’
Work Dissatisfaction was generally strongly (positively) correlated with their long-term stress levels.
Amongst FIFO employees, those who received more social support generally had lower levels of Job,
Roster and/or FIFO Dissatisfaction. There was an inconsistent association between partners’ mining
Work Dissatisfaction and social support characteristics.
Table 3.7 Correlations matrix of Study One FIFO participants’ Work Dissatisfaction, Perceived Stress and
Support Scale scores.

FIFO Employees (n = 137)
Total Job Dissatisfaction Scale
Perceived Stress Scale Score
Social Support: Relatives
Social Support: Friends
Social Support: Supervisor
Social Support: Co-workers
Total Social Support
DC Employees (n = 21)
Total Job Dissatisfaction Scale
Perceived Stress Scale Score
Social Support: Relatives
Social Support: Friends
Social Support: Supervisor
Social Support: Co-workers
Total Social Support
FIFO Partners (n = 51)
Perceived Stress Scale Score
Social Support: Relatives
Social Support: Friends
Social Support: Supervisor
Social Support: Co-workers
Total Social Support

Job Dissat’n Score

Roster Dissat’n Score

FIFO Dissat’n Score

0.487**
-0.060
-0.114
-0.392**
-0.324**
-0.314**

0.304**
0.515**
-0.238**
-0.200*
-0.365**
-0.297**
-0.385**

0.472**
0.483**
-0.208*
-0.246**
-0.402**
-0.346**
-0.414**

0.652**
-0.366
-0.552*
-0.096
-0.043
-0.369

0.476*
0.427
-0.420
-0.527*
-0.058
-0.389
-0.450*

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

0.414*
-0.148
-0.379*
0.011
0.019
-0.192

0.312*
-0.248
-0.300*
-0.418**
-0.264
-0.390

*statistical significance at the 0.05 level, ** statistical significance at the 0.01 level. n = 36 employed partners.
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3.3.5.1 Factors predicting relatively high levels of Work Dissatisfaction
As Work Dissatisfaction levels were generally associated with perceived stress and social support
levels, Multiple Regression analyses were performed to investigate if stress, social support and/or
other variables which were significantly correlated with Work Dissatisfaction could predict which
individuals would find mining work most dissatisfying. These analyses only included FIFO
participants as FIFO Dissatisfaction was not relevant to DC employees.
i. Job Dissatisfaction
Amongst FIFO employees, those who were most dissatisfied with their job had relatively high longterm stress levels, high FIFO Dissatisfaction Total Scores and little support from their partner (see
Table 3.8). These three variables together accounted for 34.9% of the total variation in FIFO
employees’ Job Dissatisfaction (Model: F = 18.492, p < 0.0005).
Table 3.8 Standard Multiple Regression statistical output: Variables predicting FIFO employees’ Job
Dissatisfaction score.

Predictor variable
Perceived Stress Scale score
Total FIFO Dissatisfaction score
QRI Support Scale score

Standardised
Coefficient
0.393
0.333
-0.224

t

Significance

4.073
3.846
-2.617

p < 0.0005*
p < 0.0005*
p = 0.010*

Unique
contribution
to model
11.0%
8.5%
4.5%

N = 108 FIFO employees in a relationship. Variables excluded from regression: Social Support Co-workers Subscale,
Supervisor Subscale and Total score, Roster Dissatisfaction, QRI Depth and Conflict Subscale scores.

ii. Roster Dissatisfaction
Relatively high levels of Roster Dissatisfaction amongst FIFO employees were predicted by
relatively high long-term stress levels, high levels of FIFO Dissatisfaction and working compressed
rosters (see Table 3.9). These 3 variables accounted for 40.5% in total variance in FIFO employees’
Roster Dissatisfaction (F = 28.780, p < 0.0005).
Table 3.9 Standard Multiple Regression statistical output: Variables predicting FIFO employees' Roster
Dissatisfaction score.

Predictor variable
Perceived Stress Scale score
Total FIFO Dissatisfaction score
Roster work to leave ratio 2

Standardised
Coefficient
0.363
0.331
0.231

t

Significance

4.545
4.237
3.368

p < 0.0005**
p < 0.0005**
p = 0.001*

Unique
contribution
to model
9.7%
8.4%
5.3%

n = 136 FIFO employees. categorical dummy variable. Variables excluded from regression: Social Support Subscales
and Total scores, roster length and shift time .

Roster characteristics and stress levels also predicted high levels of Roster Dissatisfaction amongst
FIFO partners; those who were most dissatisfied tended to have an employee spouse who worked a
relatively long roster, relatively low levels of support from their spouse and relatively high long-term
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stress levels (see Table 3.10). These three variables accounted for 34.0% of the total variation in
FIFO partners’ Roster Dissatisfaction (F = 7.376, p < 0.0005).
Table 3.10 Standard Multiple Regression statistical output: Variables predicting FIFO partners’ Roster
Dissatisfaction score.

Predictor variables
Roster 100 hours
QRI Support Subscale score
Perceived Stress Scale score

Standardised
Coefficient
0.349
-0.327
0.322

t

Significance

2.912
2.559
2.514

p = 0.005*
p = 0.014*
p = 0.015*

Unique
contribution
to model
11.7%
9.1%
8.7%

n = 51 FIFO partners, categorical dummy variable. Variables excluded from regression: FIFO Dissatisfaction, roster
work to leave ratio, employees’ job and commute experience, having children or not , age of youngest child, have a
young child aged 0-6 , social support subscales and total.

iii. FIFO Dissatisfaction
Relatively high levels of employees’ FIFO Dissatisfaction were predicted by employees reporting
high levels of Job Dissatisfaction, high levels of Roster Dissatisfaction and low levels of social
support (F = 29.67, p < 0.0005, see Table 3.11). These three variables accounted for 40.5% of the
total variance in Employees’ FIFO Dissatisfaction.
Table 3.11 Standard Multiple Regression statistical output: Variables predicting employees’ FIFO Dissatisfaction
score.

Predictor variables
Total Job Dissatisfaction Score
Total Roster Dissatisfaction
Score
Total Social Support Score

t

Significance

0.334

4.587

p < 0.0005**

Unique
contribution
to model
9.5%

0.341

4.556

p < 0.0005**

9.4%

-0.166

2.192

p = 0.030*

2.2%

Standardised
Coefficient

n = 136 FIFO employees. categorical dummy variable. Variables excluded from regression: roster length, roster
compression, Perceived Social Support subscales, industry experience, QRI subscales, PSS.

Three factors significantly predicted FIFO dissatisfaction amongst partners, and together accounted
for 52.5% of the total variance in partners’ FIFO dissatisfaction (F = 11.426, p < 0.0005, see Table
3.12, p. 23). Partners who were most dissatisfied with FIFO had relatively low levels of relationship
depth, low levels of social support and high levels of Roster Dissatisfaction. Previous studies found
partners who had young children, relatively little FIFO experience, an employee spouse with a long
or irregular roster or who were young were more likely to be dissatisfied with FIFO (Taylor, Morrice
et al. 1985; Clark & Taylor 1988), however these factors did not predict FIFO dissatisfaction
amongst Study One FIFO partners.
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Table 3.12 Standard Multiple Regression statistical output: Variables predicting partners’ FIFO Dissatisfaction
score.

Predictor variables
QRI Depth subscale score
Total Perceived Social Support
score
Roster Dissatisfaction score

t

Significance

-0.447

3.525

p = 0.001*

Unique
contribution
to model
19.0%

-0.390

3.057

p = 0.005*

14.3%

0.355

2.778

p = 0.009*

11.8%

Standardised
Coefficient

n = 59 FIFO partners. Variables excluded from regression: Perceived Social Support Relatives and Friends subscales,
Perceived Stress Scale.

3.4 Description and analysis of participants’ lifestyle and relationship characteristics
Participants rated the degree to which their commute arrangement suited their lifestyle on a 4-point
Likert scale. Daily commute employees felt their commute arrangement suited their lifestyle better
than FIFO employees did (see Table 3.13). Amongst FIFO employees, those working long and
highly compressed rosters felt their commute arrangement did not suit their lifestyle as well as
employees working shorter and less compressed rosters. However, there were no significant
relationships between rosters and how well commute arrangements suited DC employees’ or FIFO
partners’ lifestyle.
Table 3.13 Study One participants’ perceptions of how their commute arrangement suits their lifestyles.

Very much or quite
a bit
All participants
Commute arrangement
FIFO employees (n = 137)
62.0%
DC employees (n = 21)
76.2%
FIFO partners (n = 54)
42.6%
DC partners (n = 5)
80.0%
FIFO employees
Roster length (average hours per roster)
75 (n = 20)
55.0%
76 - 100 (n = 33)
78.8%
101 - 150 (n = 32)
68.8%
> 150 (n = 47)
46.8%
Roster compression (work to leave ratio)
1.4 (n = 53)
79.2%
1.5 - 1.9 (n = 29)
55.1%
2 (n = 50)
46.0%

A little or
not at all

37.9%
23.8%
57.4%
20.0%

45.0%
21.2%
31.2%
53.2%
20.8%
44.9%
54.0%

Statistical test of difference

2

= 9.680,
p = 0.021*

2

= 9.504,
p = 0.023*

2

= 12.595,
p = 0.002*

Participants were also asked to rate how their commute arrangement impacted on specific aspects of
their lifestyle (e.g. their relationships with others, domestic activities and leisure time) and these
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responses were averaged to give a Total Lifestyle and Relationship Dissatisfaction score (see
Appendix 8, p. A12).
As expected, FIFO has significantly greater negative impacts on employees than partners (Lifestyle
and Relationship Dissatisfaction Total score: t = 2.444, p = 0.017). Specifically, FIFO employees
were significantly more likely to report FIFO had negative impacts on their relationship with their
children than FIFO partners ( 2 = 7.56, p = 0.024).
When comparing the impacts of FIFO and DC on employees’ lifestyle, there were no differences in
the Total Lifestyle and Relationship Dissatisfaction scores between FIFO and DC employees,
however, FIFO employees reported a greater negative impact on their hobbies and domestic
activities than DC employees, on average (see Appendix 8). There were no significant differences in
how FIFO and DC impacted on employees’ relationships.
Both FIFO and DC employees were more likely to report their commute arrangement had negative
impacts on their relationship with their children than positive impacts (where applicable, see
Appendix 8).
Amongst FIFO employees, those working compressed rosters were significantly more likely to
report negative impacts on their relationship with their partner (Fisher’s = 9.896, p = 0.042) and
children (Fisher’s = 13.141, p = 0.007). Furthermore, there was a non-significant trend for FIFO
employees working highly compressed rosters (work to leave ratio 2) to report more negative
impacts of their commute arrangement overall than those with less compressed rosters (work to leave
ratio 1.4, F = 2.904, p = 0.058). Lifestyle and Relationship Dissatisfaction Total scores were not
associated with roster length amongst FIFO employees.
Amongst employees working rotating shifts, DC arrangements were expected to have a greater
negative impact on the employee’s lifestyle than FIFO. However, this was not the case as there were
no significant differences in Lifestyle and Relationship Dissatisfaction Total scores between either
FIFO and DC rotating shift employees (t = 1.629, p = 0.133) or FIFO day shift and rotating shift
employees (t = 1.383, p = 0.184).
Fly-in/Fly-out partners with children had a significantly lower Lifestyle and Relationship
Dissatisfaction Total score (X̄ = 2.92 ± 0.86) than FIFO partners without children (X̄ = 3.53 ± 0.41,
t = 3.054, p = 0.004), although this result was not replicated in employees. There were no difference
in FIFO employees’ or partners’ Lifestyle and Relationship Dissatisfaction Total Scores based on the
ages of their youngest child. Employees’ and partners’ Lifestyle and Relationship Dissatisfaction
Total scores were not associated with the employee’s work experience, marital status or partners’ job
status.
Employees’ and partners’ Lifestyle and Relationship Dissatisfaction Total scores were moderately to
strongly (positively) correlated with Roster Dissatisfaction and FIFO Dissatisfaction (see Table 3.14,
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p. 25). Lifestyle and Relationship Dissatisfaction Total scores were moderately (positively)
correlated with long-term stress levels amongst employees. There was a weak to moderate (negative)
correlation between Lifestyle and Relationship Dissatisfaction Total Scores and social support scores
amongst FIFO employees.
Table 3.14 Correlation matrix of Study One participants’ Lifestyle and Relationship Dissatisfaction, Work
Dissatisfaction, Perceived Stress and Social Support scores.

Lifestyle and Relationship Dissatisfaction Total score
FIFO employees
DC employees
FIFO partners
Job Dissatisfaction score
Roster Dissatisfaction score
FIFO Dissatisfaction score
Perceived Stress Scale
Support: Relatives
Support: Friends
Support: Supervisor
Support: Co-workers
Total Social Support

(n = 136)

(n = 19)

(n = 54)

0.161
0.532**
0.461**
0.308**
-0.294**
-0.217*
-0.401**
-0.248**
-0.408**

0.301
0.649**
NA
0.617**
-0.273
-0.409
-0.113
-0.413
-0.382

NA
0.485**
0.388**
0.231
-0.209
-0.197
0.314
0.177
-0.078

*statistical significance at 0.05 level, ** statistical significance at 0.01 level. n = 37 employed FIFO partners.

The relationship characteristics of Study One participants were investigated using demographic data,
the incidence of relationship break-up and divorce, and assessing relationship quality.
Three quarters of employees reported being in a relationship (see Table 3.15, p. 26); approximately
40% were married and another 35% were in a pre-marriage (e.g. dating, de facto or engagement)
relationship.
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Dating

De facto

Engaged

Married

Separated

Divorced

Employees
Male (n = 134)
Female (n = 21)
FIFO (n = 134)
DC (n = 21)
Partners
Female (n = 44)
FIFO (n = 42)
DC (n = 5)
Comparison group
WA men
WA women

Single

Table 3.15 Study One participants’ current marital status.

20.9%
14.3%
20.1%
19.0%

10.4%
19.0%
11.9%
9.5%

14.9%
19.0%
16.4%
9.5%

6.7%
14.3%
6.7%
14.3%

43.3%
33.3%
41.8%
42.9%

2.2%
0.0%
2.2%
0.0%

1.5%
0.0%
0.7%
4.8%

NA
NA
NA

9.1%
9.5%
0.0%

20.5%
23.8%
0.0%

20.5%
21.4%
0.0%

50.0%
45.2%
100%

0.0%
0.0%
0.0%

0.0%
0.0%
0.0%

52.4%
56.4%

3.3%
4.1%

8.4%
10.8%

35.9%
28.7%

ABS 2007c sample includes individuals aged 20 – 64.

Compared to a sample of WA men and women aged 20 - 64, Study One employees and partners
were less likely to be married or divorced (see Table 3.15, male employees: 2 = 19.80, p < 0.0005,
female employees: 2 = 14.89, p = 0.001, partners: 2 = 12.89, p = 0.002) (ABS 2007c). Fifteen
(11.7%) FIFO employees and 4 (20.0%) DC employees had previously been divorced, but most of
these participants were currently in a relationship. Amongst those that had been divorced,
approximately half were divorced before commencing work in the WA mining industry (see Table
3.16).
Table 3.16 Study One employees’ divorce status.

Never divorced
FIFO employees (n = 128)
DC employees (n = 20)

88.3%
80.0%

Divorced before
starting WA mining
4.7%
15.0%

Divorced after
starting WA mining
7.0%
5.0%

The length of employees’ current relationship averaged 9.43 (8.59) (range 0.1 – 40.0) years.
Relationship length (as reported by employees) was associated with marital status, with married
people having significantly longer relationships (X̄ = 14.11 ± 1.08 years) than those who were in a
pre-marriage relationship (X̄ = 3.98 ± 0.66 years, t = -7.579, p < 0.0005).
Amongst FIFO employees who were in a relationship, 27.1% began FIFO before the relationship
began, 8.3% began FIFO and the relationship within 2 months of each other and 64.6% began FIFO
during their current relationship. Similar data were provided by FIFO partners.
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Employees and partners who were in a relationship completed the Quality Relationships Inventory.
Participants generally reported high levels of relationship support and depth, and low levels of
conflict, which was comparable to a community sample of 286 Belgian adult couples (see Table 3.17)
(Verhofstadt, Buysse et al. 2006).
Table 3.17 Study One participants’ Quality of Relationship Inventory scores.

All employees (n = 116)
All partners (n = 63)
Statistical test of difference
Employees
Sex
Male (n = 99)
Female (n = 17)
Statistical test of difference
Post-hoc analysis
Commute arrangement
FIFO employees (n = 101)
DC employees (n = 15)
Statistical test of difference
Partners
Commute arrangement
FIFO partners (n = 58)
DC partners (n = 5)
Comparison group
Men (n = 286)
Women (n = 286)

Support
3.28 ± 0.05
3.26 ± 0.08

3.26 ± 0.06
3.37 ± 0.16

Quality of Relationship Inventory
Conflict
1.90 ± 0.05
1.76 ± 0.07
MANOVA, F = 0.982, p = 0.388

Depth
3.43 ± 0.05
3.47 ± 0.07

1.89 ± 0.05
2.01 ± 0.14
MANOVA, F = 0.860, p = 0.001*
p = 0.484

3.47 ± 0.06
3.18 ± 0.15

3.33 ± 0.06
2.95 ± 0.15

1.87 ± 0.05
2.15 ± 0.12
MANOVA, F = 0.910, p = 0.090

3.43 ± 0.06
3.42 ± 0.15

3.26 ± 0.08
3.23 ± 0.36

1.74 ± 0.08
1.93 ± 0.26

3.47 ± 0.07
3.53 ± 0.43

3.35 (0.46)
3.31 (0.48)

1.95 (0.45)
1.94 (0.45)

3.41 (0.46)
3.41 (0.47)

p = 0.444

p = 0.011*

Values are mean ± SEM or (standard deviation), Possible scores on each subscale = 1 – 4. Verhofstadt, Buysse et al.
2006.

Employees and partners reported similar levels of relationship quality. There were no significant
differences in relationship quality between FIFO and DC employees. There was a significant sex
differences in how employees described their relationship quality; male employees reported higher
levels of depth than female employees.
Amongst FIFO employees and partners, relationship support was generally moderately (negatively)
correlated and conflict was moderately (positively) correlated with perceived stress and Lifestyle and
Relationship Dissatisfaction levels (see Table 3.18, p. 28).
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Table 3.18 Correlation matrix of Study One participants’ Relationship Quality, Lifestyle and Relationship
Dissatisfaction and Perceived Stress Scale scores.

Quality of Relationship Inventory Subscales
Support
Conflict
Depth
Perceived Stress Scale scores
FIFO employees (n = 99)
-0.274**
DC employees (n = 11)
-0.174
FIFO partners (n = 53)
-0.429**
Lifestyle and Relationship Dissatisfaction score
FIFO employees (n = 99)
-0.197*
DC employees (n = 11)
-0.347
FIFO partners (n = 53)
-0.328*

0.374**
0.314
0.363*

-0.105
0.108
-0.258

0.285**
0.572*
-0.137

-0.172
-0.135
-0.217

*statistical significance at the 0.05 level, ** statistical significance at the 0.01 level.

Relationship characteristics (e.g. relationship status, relationship duration, number of divorces and
QRI scores) did not differ significantly by commute arrangement, roster, occupation, work
experience, shift time, employment intentions or family characteristics (e.g. number of children, ages
of children).
3.5 Description and analysis of participants’ physical health characteristics
3.5.1 Health status and sickness
Most participants perceived themselves to be in good health (see Table 3.19, p. 29), and their selfreport health status was similar to a sex-matched Australian community sample (Males: 2 = 3.372, p
= 0.498, females: 2 = 4.073, p = 0.254) (ABS 2006b). There was a significant difference in the
perceived health of FIFO and DC employees, with a higher proportion of FIFO employees (63.2%)
describing their current health as excellent or very good, than DC employees (40.0%). There was a
significant association between current health status and long-term stress levels amongst employees
(F = 6.304, p < 0.0005) and partners (F = 5.232, p = 0.003); in both groups those reporting fair health
had significantly higher stress levels (men: X̄ = 28.50 ± 2.03, women: X̄ = 36.75 ± 4.72) than those
reporting excellent (men: X̄ = 18.61 ± 1.32, women: X̄ = 21.50 ± 2.19) or very good health (men:
X̄ = 23.21 ± 0.79, women: X̄ = 23.15 ± 1.22). Employees’ and partners’ self reported health status
generally did not vary with roster length, roster compression or occupation.
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Table 3.19 Study One participants’ current health status.

Excellent
Employees
FIFO (n = 136)
DC (n = 20)
Statistical test of difference
Partners
FIFO (n = 58)
DC (n = 5)
Statistical test of difference
Comparison sample
Australian Men
Australian Women
†

Very Good

Good

Fair

Poor

23.5%
5.0%

39.7%
23.5%
12.5%
35.0%
50.0%
5.0%
Fisher’s = 10.147, p = 0.029*

0.7%
5.0%

17.2%
0.0%

39.7%
36.2%
6.9%
80.0%
20.0%
0.0%
Fisher’s = 2.206, p = 0.561

0.0%
0.0%

20.4%
21.6%

34.3%
36.5%

4.7%
4.2%

28.8%
26.9%

11.8%
10.9%

ABS 2006b.

Over 60% of employees and partners reported that their health status had remained stable over the
previous 6 months, while approximately equal proportions ( 20%) reported an improvement or
decline in their health during this period. There were generally no significant differences in changes
of health status between employee and partner commute arrangement, roster length, roster
compression or occupation groups.
Participants were asked to report the number of days in the previous year that they were unable to
perform usual activities due to sickness (also referred to as sick days). Approximately 75% of
employees and partners had less than 5 sick days and only 5.1% of FIFO employees and 8.5% of
FIFO partners had more than 10 sick days in the previous year. While there were no significant
differences in the number of sick days between FIFO and DC employees (Fisher’s = 0.661, p =
0.934), FIFO partners had significantly more sick days than FIFO employees ( 2 = 14.871, p = 0.002)
which may reflect FIFO partners taking sick leave to take care of sick children while being the sole
care provider during the work period. Employees who had taken a relatively high number of sick
days (i.e. 5 – 10 days) had significantly higher long-term stress levels (X̄ = 25.83 ± 1.78) than those
who had not taken any sick days during the previous year (X̄ = 21.09 ± 0.79, F = 3.075, p = 0.029).
Over one third of employees and partners had consulted a health professional within the last 3
months, and 81.9% of participants had consulted a health professional during the previous year.
There were no significant differences between the time elapsed since FIFO and DC employees had
consulted a health professional (Fisher’s = 2.374, p = 0.788). Finally, there were no associations
between the time elapsed since seeing a health professional and participants’ roster length, roster
compression or occupation.
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3.5.2 Body weight
Most participants were overweight; 75.4% of male participants and 62.6% of female participants
were overweight or obese (see Appendix 9, p. A13). There were no underweight individuals in the
Study One sample. There were no significant differences in the mean Body Mass Index (BMI) values
of FIFO employees (X̄ = 27.77 ± 0.36) and partners (X̄ = 27.04 ± 0.76, t = 0.921, p = 0.360), or
between FIFO and DC employees (X̄ = 26.74 ± 0.67, t = -1.521, p = 0.138).
Male employees had significantly higher BMI values than a sample of Australian men ( 2 = 11.178,
p = 0.004), but there were no significant differences between the BMI values of either female
employees (Fisher’s = 2.414 p = 0.299) or female partners ( 2 = 3.26, p = 0.196) and Australian
women (ABS 2007b). There were no significant differences in employees’ BMI values between
roster length, roster compression, occupation and physical workload categories.
3.5.3 Alcohol consumption, tobacco smoking & recreational drug use
Almost all employees (93.7%) and partners (85.9%) reported drinking alcohol during the previous 6
months. Most participants drank at low short-term (78.0%) and long-term risk levels (65.3%) during
the work period, and were no more likely to engage in moderately or highly risky drinking patterns
during the work period compared to a sex-matched national community sample (long-term risk, men:
13.0%, women: 9.9%, male employees: 2 = 1.278, p = 0.258, female employees: 2 = 0.739, p =
0.390, female partners: 2 = 0.284, p = 0.594, see Appendix 10, p. A14) (ABS 2006b).
Employees drank significantly more Standard Drinks per day during the leave period than during the
work period. In fact, approximately one quarter of male employees drank at moderate or high shortterm and long-term risk levels during the leave period. Study One male employees were significantly
more likely to drink at long-term risk levels than Australian men (13.0%, 2 = 13.23, p < 0.005)
(Drug and Alcohol Office 2007). There were a non-significant trend for similar proportions of male
Study One (24.2%) and Goldfields (32.8%) mining employees to drink at long-term risky levels
during the leave period ( 2 = 4.058, p = 0.051) (Keown 2005).
There were no significant differences in the mean weekly alcohol consumption of FIFO and DC
employees during work ( 2 = 1.962, p = 0.375) or leave periods ( 2 = 2.880, p = 0.237) and mean
weekly alcohol consumption was not significantly related to age, roster, occupation group, or work
experience.
A total of 25.5% of employees and 15.6% of partners reported smoking in the previous 6 months,
which is comparable to the proportion of current smokers in the Australian population (men: 27.3%,
2
= 0.340, p = 0.560, women: 20.1%, 2 = 0.058, p = 0.810). Between 40% and 60% of Study One
smokers smoked daily, and there were no significant differences between employees and partners in
the proportion of smokers ( 2 = 2.521, p = 0.112) or the mean number of cigarettes smoked per week
in work (t = 0.595, p = 0.558) or leave periods (t = 0.734, p = 0.468, see Appendix 10, p. A14).
Furthermore, there were also no differences in these measures between FIFO or DC employees,
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FIFO employees and partners, or between occupation, roster compression, roster length, shift time or
work experience categories.
The vast majority of employees (99.4%) and partners (93.4%) reported never using recreational
drugs during work periods. However, some recreational drug use was reported during leave periods;
only 85.1% of employees and 91.8% of partners reported never using recreational drugs during leave
periods.
3.5.4 Exercise
Approximately 65% of participants undertook optional exercise for health or leisure reasons during
the previous 6 months. Exercise energy expenditure was calculated by multiplying weekly exercise
duration (in hours) by exercise intensity (in METs). Approximately 45% of Study One participants
met the Australian Physical Activity Guidelines (see Table 3.20) (Armstrong, Bauman et al. 2000).
Table 3.20 Study One participants’ recreational exercise characteristics.

Employees
FIFO (n = 136)
DC (n = 21)
Work periods
Hours per week exercise
Weekly energy expenditure (METs)
Proportion meeting exercise guidelines
Leave periods
Hours per week exercise
Weekly energy expenditure (METs)
Proportion meeting exercise guidelines

Partners
FIFO (n = 58)

2.91 ± 0.28
18.90 ± 2.04
44.9%

0.95 ± 0.28
4.38 ± 1.32
9.5%

2.31 ± 0.26
14.69 ± 2.02
42.1%

3.86 ± 0.34
23.41 ± 2.35
52.9%

3.05 ± 0.66
20.48 ± 5.61
33.3%

1.56 ± 0.23
16.55 ± 8.28
26.3%

Values are percentages or mean ± SEM. Exercise guidelines are a minimum of 12.5 METs/week which equates to 150
minutes of moderate exercise of 90 minutes of vigorous recreational exercise per week (Armstrong, Bauman et al.
2000).

Daily Commute employees had a significantly lower mean exercise energy expenditure during the
work period compared to FIFO employees (t = -2.782, p = 0.006), however there were no significant
differences between FIFO and DC employees in leave time exercise (t = -0.482, p = 0.633).
There was a large variance in the amount of employees’ exercise (as measured by exercise energy
expenditure) during the work period based on roster length (F = 3.001, p = 0.033). Those who
worked short rosters (i.e. less than 75 hrs, X̄ = 7.24 ± 2.14 METs) exercised less during the work
period than those working intermediate length rosters (i.e. 101 - 150 hours per week, X̄ = 22.58 ±
4.34 METs ).
Employees exercised significantly longer during the leave period (X̄ = 23.92 ± 2.16 METs) than
partners did (X̄ = 9.74 ± 1.73 METs, t = 3.173, p = 0.002). Partners’ exercise energy expenditure
was not influenced by their employee spouse’s roster.
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3.5.5 Sleep and fatigue characteristics
3.5.5.1 Sleep duration
Day shift employees and partners reported similar amounts of sleep each day during the work period,
however these employees slept significantly longer each day during the leave period (X̄ = 8.36 ±
0.17 hours) than partners (X̄ = 7.65 ± 0.15 hours, t = 3.160, p = 0.002, see Appendix 11, p. A15).
A greater proportion of rotating shift employees reported short sleep duration (e.g. 6 hours of less per
day) while working night shifts (52.6%) than while working day shifts (25.6%) or while on leave
(4.7%, see Appendix 11).
Amongst day shift employees, FIFO and DC employees had similar sleep duration in work and leave
periods. Amongst rotating shift employees, FIFO and DC employees had similar sleep duration
while working night shifts, but DC employees were significantly more likely than FIFO employees
to report short sleep duration (i.e. 6 hours) while working day shifts (DC employees: 77.8%, FIFO
employees: 25.6%, Fisher’s = 7.626, p = 0.023) and during the leave period (DC employees: 44.4%,
FIFO employees: 4.7%, Fisher’s = 8.522, p = 0.012, see Appendix 11). Employees’ and partners’
sleep duration was not related to occupation, roster length or roster compression.
3.5.5.2 Sleep quality
There were no significant differences in the sleep quality reported by day shift employees and
partners during work or leave periods. Fly-in/Fly-out employees reported similar sleep quality as DC
employees throughout the roster (see Appendix 11). A greater proportion of rotating shift employees
reported poorer quality sleep while working night shifts (28.9%) than while working day shifts (9.5%)
or on leave (4.7%, see Appendix 11). There were no significant differences in the sleep quality of
day shift employees by roster or occupation groups.

3.5.5.3 Fatigue
Approximately 30% of day shift employees reported being very tired (to the point it was difficult to
perform activities or stay awake) at least once per week while working day shifts. Furthermore, half
of all rotating shift employees were very tired after their first night shift and 35.4% were very tired
between night shifts (see Appendix 11).
Although employees generally worked extended shifts and compressed rosters, there were no
significant differences in fatigue between employees and partners in the work periods ( 2 = 1.415, p
= 0.842) or leave periods ( 2 = 4.531, p = 0.339). Fatigue was not related to commute arrangements,
occupation groups or rosters amongst employees.
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3.5.6 Diagnosed medical conditions
Participants were asked to record any medical conditions that they had been diagnosed with, and
describe if they were previous or current ailments (current ailments include those currently being
treated) (see Table 3.21). The most common medical conditions reported by employees were high
cholesterol levels and high blood pressure, while the most common diagnoses amongst partners were
headaches and depression.
Table 3.21 Study One participants’ diagnosed medical conditions.

Study One Participants

WA Adults

(n = 158 employees and 64 partners)

High cholesterol
High blood pressure
Irritable Bowel
Syndrome
Back pain (chronic)
Depression
Asthma
Headaches/ migraines
Anaemia
Anxiety (chronic)

Employees
Partners
Employees
Partners
Employees
Partners
Employees
Partners
Employees
Partners
Employees
Partners
Employees
Partners
Employees
Partners
Employees
Partners

Never
88.0%
98.4%
90.5%
93.8%
92.4%
96.9%
94.3%
92.2%
91.8%
81.3%
92.4%
92.2%
95.6%
87.5%
99.4%
95.3%
100%
90.6%

Previous
2.5%
0%
1.9%
1.6%
1.9%
0%
1.9%
1.6%
5.1%
9.4%
3.2%
0%
1.9%
0%
0%
1.6%
0%
3.1%

Current
9.5%
1.6%
7.6%
4.7%
5.7%
3.1%
3.8%
6.3%
3.2%
9.4%
4.4%
7.8%
2.5%
12.5%
0.6%
3.1%
0%
6.3%

Current
7.1%
11.7%
2.9%
Data not
available
6.2%
11.2%
7.6%
Data not
available
5.1%

Table only includes conditions experienced by 5% of employees and/or partners. Conditions sorted from employees’
most to least common current condition, responses in the ‘previous’ category are no longer current, ‘current’ category
includes conditions being treated or medicated. ABS 2006b, sample excludes hospitalised individuals.

3.5.6.1 Gastrointestinal and cardiovascular symptoms
Gastrointestinal and cardiovascular symptoms were measured amongst Study One employees
because frequent exposure to circadian desynchrony resulting from night work can lead to
gastrointestinal and cardiovascular disorders (Knutsson, Akerstedt et al. 1986; Kawachi, Colditz et al.
1995; Boggild & Knutsson 1999; Tuchsen, Hannerz et al. 2006; Costa 1996; Caruso, Lusk et al.
2004). Most employees reported never experiencing most symptoms in the previous 6 months,
although some relatively benign symptoms were frequently experienced (e.g. flatulence, stomach
ache, see Figure 3.7. p. 34). Employees working rotating shifts were no more likely to have
experienced gastrointestinal (t = 0.486, p = 0.628) or cardiovascular (t = -0.463, p = 0.644)
symptoms during the last 6 months than day shift employees.
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Figure 3.7 Study One employees’ Physical Health Questionnaire Scale responses. n = 156 employees. Items sorted
from least to most frequently experienced symptoms.

Mean Gastrointestinal and Cardiovascular Symptoms Subscale scores did not differ between FIFO
and DC employees or with roster or work experience. There was a weak (positive) correlation
between age and Cardiovascular Symptoms Subscale scores (r = 0.288, p = 0.009), but age was not
associated with gastrointestinal symptoms.

4. STUDY TWO: SHORT-TERM IMPACTS OF FIFO ON EMPLOYEES AND PARTNERS
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4.1 Description of participants’ demographic and employment characteristics
The Study Two sample included 32 FIFO participants, including 18 mining employees and 14
partners. All but 2 employees were male and all of the partners were female. The sample included 12
couples (i.e. the employee and their partner began and completed the study on the same day), 7
individuals who had a partner that opted to not participate, and 1 single employee. The 12 couples
formed a Couples Subgroup on which within-couple analyses were performed, however, the results
were not significantly different from analyses comparing employees and partners in the whole study
sample so are not presented.
The Study Two sample had comparable demographic and employment characteristics to the Study
One FIFO sample (see Appendix 12, p. A18). The only significant differences between the Study
One and Two samples was that Study Two employees were significantly more likely to have
children than Study One employees and that Study Two employees were more likely to report having
worked in their current job for an intermediate length of time (i.e. 1.1 – 3 years, 2 = 8.462, p =
0.015). This difference in job experience was not due to Study Two participants commencing the
second study at a later date.
Amongst Study Two participants, approximately 75% of both employees and partners had children,
and all of these participants had at least one dependent aged (i.e. 0 - 17 years) child. Three quarters
of employees and all partners with dependent-aged children lived with all or some of their children.
Over 40% of employees had at least one child who they did not live with which reflects the finding
that more than half of these employees had adult children. There was also a high proportion of
employees (57.1%) and partners (42.9%) who had at least one pre-school aged (i.e. 0 - 5 years) child.
Participants reported a broad range of mining rosters, ranging from 4D/3L to 28D/7L. A total of
93.1% of employees reported working extended shifts ( 10 hours long). None of the employees
worked a second job or studied outside of their main mining job.
Approximately 80% of Study Two partners reported being employed outside the home (7 worked
full-time and 4 worked part-time including 1 on maternity leave and 1 on annual leave).
4.2 Description and analysis of participants’ stress, mood and fatigue characteristics
4.2.1 Perceived stress levels
Employees and partners reported low levels of perceived stress on average throughout the roster
(Employees: X̄ = 1.70 ± 0.09, partners: X̄ = 1.95 ± 0.10). There were no significant differences
between the stress levels reported by employees and partners (SPANOVA, F = 3.310, p = 0.080, see
Figure 4.1) and there were no significant fluctuations in participants’ perceived stress levels across
the roster (SPANOVA, F = 0.916, p = 0.489).
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Figure 4.1 Study Two participants’ perceived stress levels. Possible response range: Not stressed (1) – Very stressed
(5).

Furthermore, participants with long and/or highly compressed rosters reported similar perceived
stress levels to those with short and/or less compressed rosters (SPANOVAs, Roster length:
employees: F = 2.446, p = 0.140, partners: F = 0.001, p = 0.972, Roster compression: employees: F =
1.930, p = 0.184, partners: F = 1.492, p = 0.250). There were also no significant differences in
perceived stress levels between employees with different occupations (SPANOVA, F = 0.824, p =
0.462). Finally, there were no significant differences in employed partners’ stress levels between
their own work and leave days.
Rotating shift employees reported significantly higher perceived stress levels than day shift
employees throughout the roster (Rotating shift employees: X̄ = 2.06 ± 0.16, day shift employees:
X̄ = 1.53 ± 0.09, SPANOVA, F = 8.796, p = 0.010, see Figure 4.2, p. 37); specifically, rotating shift
employees were significant more stressed during the middle work (t = -3.773, p = 0.008) and late
work (t = -3.335, p = 0.004) periods than day shift employees.
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Figure 4.2 Study Two day shift and rotating shift employees’ perceived stress levels. Possible response range: Not
stressed (1) – Very stressed (5).

4.2.2 Physiological stress levels
Waking salivary cortisol concentrations collected during the CAR provide a convenient indication of
physiological stress levels during the previous 24 hours (see section 2.4.3, p. 7). Participants’ mean
waking cortisol concentrations were generally in the lower range of published normative values
which is consistent with the low perceived stress levels reported by participants (see section 4.2.1, p.
35).
Employees had significantly lower mean waking cortisol concentrations than partners throughout the
roster (Employees: X̄ = 8.19 ± 0.74 nmol/L, partners: X̄ = 10.91 ± 1.10 nmol/L, SPANOVA, F =
4.302, p = 0.049), and post-hoc analyses revealed that employees’ mean waking cortisol
concentrations were significantly lower than partners’ during the early leave (t = -2.486, p = 0.024)
and late leave (t = -2.129, p = 0.047) phases (see Figure 4.3, p. 38). The difference in mean waking
cortisol concentrations between employees and partners reflect the findings in this study (SPANOVA,
F = 5.427, p = 0.029) and previous studies that men have significantly lower cortisol concentrations
during the CAR than women (see Appendix 13, p. A20) (Pruessner, Wolf et al. 1997; Wust, Wolf et
al. 2000).
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Figure 4.3 Study Two participants’ mean waking cortisol concentrations.

There were significant fluctuations in employees’ and partners’ mean waking cortisol concentrations
at different times of the roster (SPANOVA, F = 3.465, p = 0.022). Post-hoc analyses showed waking
cortisol concentrations during the late leave period were significantly higher than those in both the
middle work (p = 0.035) and middle leave periods (p = 0.050, see Figure 4.3). That is, waking
cortisol concentrations were significantly elevated during the leave-to-work transition period
compared to the stable periods of the roster.
There were no significant differences in the waking cortisol concentrations of day shift and night
shift employees, despite the night shift employees collecting the sample later in the day (SPANOVA,
F = 1.318, p = 0.272, see Appendix 13, p. A20). There were also no significant differences in
employees’ and partners’ mean waking cortisol concentrations by roster length, roster compression,
occupation group, parenthood status or age of youngest child (where applicable).
There was a strong (positive) correlation between employees’ waking cortisol concentrations and
perceived stress levels across the whole study (see Table 4.1, p. 39). Examining the association
between the objective and perceived stress measures in each phase of the roster showed inconsistent
results: there were strong (positive) correlations between cortisol concentrations and perceived stress
levels during parts of the transition periods, but not during the stable periods of the roster. Amongst
partners, cortisol concentrations were not associated with perceived stress levels. Cortisol
concentrations were generally not associated with work or lifestyle-related perceived stress levels or
social support characteristics amongst employees and partners.
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Table 4.1 Correlation matrix of Study Two participants’ waking cortisol concentrations, perceived stress levels
and social support characteristics

Early
work

Mid
work

Roster Phase
Late
Early
work
leave

Mid
leave

Late
leave

Whole
study

Employees (n = 17)
Perceived Stress
Day at work
Shift time
Shift length
Accommodation
Separation
Domestic stress
Childcare stress
Support wanted
Support: partner
Support: others
Support: co-workers
Partners (n = 12)

0.046
0.282
0.185
0.409
0.370
0.189
NA
NA
0.046
0.561
-0.262
0.020

-0.037
-0.054
0.062
0.071
0.048
0.221
NA
NA
-0.021
0.294
-0.143
-0.363

Waking cortisol concentration (nmol/L)
0.523*
-0.282
-0.085
0.600*
0.420
NA
NA
NA
0.650**
NA
NA
NA
0.749**
NA
NA
NA
0.328
NA
NA
NA
0.648**
NA
NA
NA
NA
-0.224
-0.133
0.565*
NA
-0.462
-0.394
0.094
0.209
-0.247
-0.007
0.310
0.319
0.348
-0.187
-0.251
-0.110
0.291
-0.228
0.362
0.091
-0.315
-0.653
0.269

Perceived Stress
Day at work‡
Shift time
Shift length
Separation
Domestic stress
Childcare stress
Support wanted
Support: employee
Support: others
Support: co-workers

-0.455
0.675
0.523
0.377
-0.268
-0.404
-0.344
-0.273
-0.247
-0.407

0.065
-0.914
0.085
-0.495
-0.510
-0.408
-0.102
-0.128
0.536
0.374
0.494

Waking cortisol concentration (nmol/L)
-0.426
0.049
0.349
-0.473
-0.235
-0.015
-0.655
0.187
-0.076
NA
NA
NA
-0.253
NA
NA
NA
-0.208
NA
NA
NA
-0.430
0.001
0.252
0.207
-0.403
0.175
0.203
-0.277
-0.186
0.125
0.476
-0.054
0.346
0.459
0.281
0.099
-0.019
0.293
0.349
-0.548
0.021
0.425
0.129
-0.123

-0.833**
correlations are between waking cortisol concentration and the previous day perceived stress or support level.
* statistical significance at 0.05 level, **statistical significance at 0.01 level, ‡n = 6 employed partners.

0.510*
0.433
0.429
0.504*
0.241
0.137
0.452
-0.098
0.225
0.015
0.136
-0.350

0.502
0.192
-0.155
-0.499
-0.413
0.366
-0.220
0.066
0.341
0.263
0.682*

4.2.3 Work-related perceived stress levels
In general, participants did not find their own workday or the core aspects of FIFO and extended
working hours stressful on a day-to-day basis. Employees and employed partners rated their workday
between not stressful and slightly stressful, on average (see Figures 4.4 and 4.5, p. 40). Participants
also described aspects of FIFO and extended working hours as not stressful to slightly stressful on
average. Both employees and partners found separation from loved ones to be the most stressful
aspect of mining employment, although this was not a substantial source of stress on a day-to-day
basis.
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Figure 4.4 Study Two employees’ work-related stress levels. Possible response range: Not stressed (1) – Very stressed
(5).

Figure 4.5 Study Two partners’ work-related stress levels. Possible response range: Not stressed (1) – Very stressed
(5).

Employees were no more stressed by their day at work in general, shift time, shift length or
separation from loved ones than partners. Employees’ and partners’ work-related stress levels did not
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fluctuate across the work phase of the mining roster, with the exception that both employees and
partners found shift time (e.g. day shift, night shift) less stressful as the work period progressed
(SPANOVA across the mining work phase of the roster, F = 4.743, p = 0.019).
Roster length and compression did not influence participants’ work-related stress levels, however,
rotating shift employees found some aspects of their work significantly more stressful than day shift
employees. Specifically, rotating shift employees found their day at work in general (SPANOVA,
work phase only, F = 7.232, p = 0.017) and their shift length significantly more stressful than day
shift employees (SPANOVA, F = 5.392, p = 0.035, see Appendix 14, p. A20) on average, which
reflects the finding that night shift employees worked longer shifts (X̄ = 12.85 ± 0.37 hours) than
day shift employees (X̄ = 11.69 ± 0.17, SPANOVA F = 7.634, p = 0.015). Against expectations,
rotating shift employees were no more stressed by their shift time, accommodation or separation
from loved ones than day shift employees.
The degree to which employees found their work stressful, including separation from loved ones,
was not significantly associated with their family characteristics (e.g. having or not having children,
age of the youngest child).
4.2.4 Lifestyle-related perceived stress levels
The degree to which employees found aspects of their lifestyle (e.g. domestic activities and childcare
activities, where applicable) stressful was measured throughout the leave period, and the degree to
which partners found aspects of their lifestyle stressful was measured throughout the whole roster.
Domestic chores and childcare (when applicable) were not a major source of stress for employees
during their leave period, on average (see Figure 4.6, p. 42). Partners also reported that domestic
chores and childcare were not stressful or only slightly stressful, on average, throughout the roster.
During the leave period, both employees and partners reported similar, low levels of lifestyle-related
stress (SPANOVAs, leave period only, Domestic stress: F = 0.029, p = 0.866, Childcare stress: F =
4.657, p = 0.052), which did not fluctuate significantly throughout the period (Domestic stress: F =
0.576, p = 0.570, Childcare stress: F = 0.068, p = 0.935). Analysing partners’ domestic and childcare
stress levels throughout the entire roster cycle also revealed no significant fluctuations between
roster phases (Repeated Measures ANOVA, Domestic stress: F = 0.726, p = 0.629, Childcare stress:
F = 1.182, p = 0.475). Furthermore, employed partners were no more stressed by domestic activities
or childcare between days when they were and were not working (Paired t test, Domestic stress: t = 0.050, p = 0.962, Childcare stress: t = -0.134, p = 0.916). There was no association between
employees’ or partners’ lifestyle-related stress levels and roster.
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Figure 4.6 Study Two participants’ lifestyle-related stress levels. Possible response range: Not stressed (1) – Very
stressed (5).

Partners’ domestic-related stress levels were generally strongly (positively) correlated with general
perceived stress levels during the work period of the roster, while childcare-related stress was
generally strongly (positively) correlated with general perceived stress levels during the transition
periods (see Table 4.2), suggesting that domestic activities and childcare contributed to overall daily
stress levels during these periods.
Table 4.2 Correlation matrix of Study Two partners’ perceived stress and lifestyle-related stress levels.

Domestic stress (n = 11)
Childcare stress (n = 8)

Early work

Mid work

0.724**
0.744*

0.715**
0.452

Roster phase
Late work Early leave
General Perceived Stress
0.605*
0.213
0.617
0.767*

Mid leave

Late leave

-0.096
0.202

0.768**
0.921**

* = statistical significance at 0.05 level, **statistical significance at 0.01 level.

The degree to which employees were stressed by domestic chores or childcare during the leave
period was not related to their partner being employed or the hours she worked, the age of their
children, marital status, having worked night shifts during the work period or occupation.
4.2.5 Mood and fatigue characteristics
In general, employees and partners reported relatively positive moods (e.g. more calm than anxious,
more agreeable than angry and more cheerful than depressed) and moderate levels of fatigue, and
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there were no significant fluctuations in mood or fatigue throughout the roster (see Figure 4.7 and
4.8). Similarly, employed partners reported similar moods between their work and leave days.

Figure 4.7 Study Two employees’ mood and fatigue characteristics. n = 18 employees.

Figure 4.8 Study Two partners’ mood and fatigue characteristics. n = 14 partners.

Less favorable mood states and fatigue were strongly (positively) correlated with higher perceived
stress levels across the mining roster amongst both employees and partners (see Table 4.3, p. 44).
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There was generally no association between mood and fatigue levels and physiological stress levels
(as measured by waking cortisol).
Table 4.3 Correlation matrix of Study Two participants’ mood and stress characteristics.

Roster Phase
Late work
Early leave

Early work
Mid work
Employees (n = 18 in perceived stress analyses, n = 17 in cortisol analyses)
Calm - Anxious
Perceived stress
0.468*
0.751**
0.728**
0.453
Waking cortisol
0.023
0.023
0.270
0.095
Agreeable - Angry
Perceived stress
0.575*
0.620**
0.840**
0.772**
Waking cortisol
0.194
-0.164
0.473
-0.178
Cheerful - Depressed
Perceived stress
0.461
0.780**
0.661**
0.702**
Waking cortisol
-0.012
-0.241
0.482
0.156
Energetic - Tired
Perceived stress
0.453
0.471*
0.496*
0.217
Waking cortisol
0.291
-0.066
0.259
0.361
Partners (n = 14 in perceived stress analyses, n = 12 in cortisol analyses)
Calm - Anxious
Perceived stress
0.665*
0.603*
0.134
0.572*
Waking cortisol
-0.111
0.297
0.019
-0.065
Agreeable - Angry
Perceived stress
0.569*
0.626*
0.182
0.627*
Waking cortisol
0.071
0.225
0.203
-0.206
Cheerful - Depressed
Perceived stress
0.596*
0.598*
0.051
0.318
Waking cortisol
-0.009
0.269
0.277
-0.149
Energetic - Tired
Perceived stress
0.261
0.563*
0.322
-0.023
Waking cortisol
-0.251
0.421
-0.026
0.237

Mid leave

Late leave

0.561*
-0.261

0.715**
0.310

0.584*
-0.102

0.575*
0.369

0.469*
-0.373

0.539*
0.380

0.360
-0.094

0.322
0.102

0.514
0.554*

0.792**
0.157

0.244
0.568*

0.579*
0.102

0.029
0.034

0.448
0.125

-0.327
0.085

0.496
0.201

correlations are between waking cortisol concentration and the previous day mood. *statistical significance at the 0.05
level. **statistical significance at the 0.01 level.

Contrary to expectations, employees working long rosters, compressed rosters and/or night shifts
were no more fatigued than their co-workers (SPANOVAs, work period only, Roster length: F =
0.061, p = 0.809, Roster compression: F = 0.495, p = 0.493, Shift time: F = 0.266, p = 0.614).
Employees working compressed rosters were significantly more depressed (SPANOVA, F = 5.009, p
= 0.041) and angry (F = 4.632, p = 0.048) than those working less compressed rosters. Other mood
states were not associated with roster length or compression amongst employees and partners.
Employees working night shift were significantly more depressed than day shift employees
(SPANOVA, F = 4.743, p = 0.046) but had similar levels of anxiety and anger as their co-workers.
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Employees in each occupation group had similar mood and fatigue levels, with the exception that
Managers were significantly more anxious (X̄ = 2.83 ± 0.19) than Professional (X̄ = 2.28 ± 0.25)
and Production and Maintenance employees (X̄ = 2.00 ± 0.16, SPANOVA, F = 5.233, p = 0.022).
There were no significant associations between employee’s moods or fatigue levels and family
characteristics (e.g. parenthood status, age of youngest child).
4.3 Description and analysis of participants’ social support and coping characteristics
4.3.1 Social support characteristics
Employees and partners desired only a small amount of support on a day-to-day basis, and received a
small to moderate amount of support each day, on average (see Figures 4.9 below and 4.10, p. 46).
There were no significant differences between employees and partners in the amount of support
desired (SPANOVA, F = 3.663, p = 0.066), or the amount of support received from one’s spouse (F
= 1.258, p = 0.281) or others (F = 3.601, p = 0.080).
There were also no significant fluctuations throughout the roster in the amount of support
participants desired (SPANOVA, F = 0.649, p = 0.665), however participants received significantly
more support from their spouse during the late leave period than during the work period or early
leave period (F = 10.521, p < 0.0005, see Figures 4.9 and 4.10). The amount of support participants
received from others throughout the roster remained constant (SPANOVAs, F = 0.428, p = 0.818).

Figure 4.9 Study Two employees’ social support characteristics. Possible response range: None (0) – A lot (3).
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Figure 4.10 Study Two partners’ social support characteristics. Possible response range: None (0) – A lot (3).

There were generally no significant differences in the amount of support participants wanted or
received according to the length or compression of their roster. Rotating shift employees desired
significantly more support during the work period (X̄ = 1.25 ± 0.24) than day shift employees (X̄ =
0.56 ± 0.15, SPANOVA, work period only, F = 5.828, p = 0.029) but both groups received similar
amounts of support from partners or others. There was no association between support characteristics
and employees’ occupation.
Amongst employed partners, there was no difference in the amount of support desired or received
between their own work and leave days. The amount of social support partners desired and received
was not significantly associated with the mining roster length or compression.
Perceived stress levels were not consistently correlated with how much support employees’ desired,
but were not associated with the amount of support partners’ desired (see Appendix 15, p. A21).
Perceived stress levels were generally not correlated with the amount of support employees’ or
partners’ received.
4.3.2 Coping behaviours
Employees and partners described the coping behaviours they usually used to deal with stress, and
these coping behaviours were similar to the coping behaviours they used to deal with stress during
the transition periods (see Figures 4.11 and 4.12, p. 47). The coping behaviours most commonly used
by both employees and partners were active coping (e.g. take action to deal with stress), planning
(e.g. create a strategy to deal with stress) and acceptance (e.g. learn to live with the stress); these are
all adaptive coping behaviours (as defined by Keown 2005), being well suited to many situations.
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The least commonly used coping behaviours were denial (e.g. pretend it isn’t happening), religion
and behavioural disengagement (e.g. giving up trying to deal or cope with the problem).

Figure 4.11 Study Two employees’ coping behaviours (as measured by the Brief COPE). n = 18. Items are arranged
from most to least commonly used in response to usual stress. Possible score range: 0 – 6.

Figure 4.12 Study Two partners’ coping behaviours (as measured by the Brief COPE). n = 14. Items are arranged
from most to least commonly used in response to usual stress. Possible score range: 0 – 6.

47

General perceived stress levels were generally strongly (positively) correlated with the use of
adaptive coping behaviours during the leave-to-work transition period, and participants’ stress levels
related to their day at work were generally strongly (positively) correlated with the use of adaptive
coping behaviours during the work-to-leave transition period (see Appendix 16, p. A22). Waking
cortisol concentrations were generally not associated with the use of adaptive coping behaviours. The
prospective nature of the study revealed that some adaptive coping behaviours were used in response
to general and work-related perceived stress levels during both transition periods.
4.4 Description and analysis of participants’ health behaviours
With the exception of the 2 pregnant participants, all Study Two participants drank alcohol during
the study. Employees drank an average of 1.49 (1.06) Standard Drinks a day during the work period
(see Figure 4.13). Only one employee drank at moderately risky long-term levels during the work
period according to National Health and Medical Research Council (NHMRC) (2005) guidelines.

Figure 4.13 Study Two participants’ mean alcohol consumption.

Employees drank significantly more alcohol than partners throughout the roster (SPANOVA, F =
6.853, p = 0.015), specifically during the mid work to early leave periods, inclusive. Participants
drank significantly more alcohol in the early to middle leave period than other times of the roster
(SPANOVA, F = 8.043, p < 0.0005). Employees drank an average of 3.06 (2.216) Standard Drinks
per day over the leave period. During the leave period 42.9% of male employees drank at moderate
or high long-term risk levels (i.e. 29 Standard Drinks per week).
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Employees’ alcohol consumption was not significantly related to roster length or compression and
contrary to previous research findings, there was no significant difference in the alcohol consumption
of day shift and rotating shift employees (SPANOVA, F = 2.438, p = 0.144).
Only 3 participants smoked cigarettes and the number smoked each day was consistent across the
roster (X̄ = 13.4 (7.87), range 7.33 – 22.25) therefore this data was not analysed any further.
4.4.1 Description and analysis of participants’ sleep characteristics
There was a significant interaction between participant group (e.g. employee, partner) and phase of
the roster in relation to sleep duration (SPANOVA, F = 5.736, p = 0.002, see Figure 4.14).
Employees and partners reported similar sleep duration during the leave phase, however, partners
slept significantly longer each night than employees during the middle work (t = -5.159, p < 0.0005)
and late work (t = -2.883, p = 0.007) phases.

Figure 4.14 Study Two participants’ sleep duration

Employees and partners reported similar sleep quality throughout the roster (SPANOVA, F = 0.302,
p = 0.587, see Figure 4.15, p. 50), and both employees and partners reported significantly better sleep
quality in the late leave phase compared to the mid work phase (F = 2.741, p = 0.044).
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Figure 4.15 Study Two participants’ sleep quality. Possible response range: Very bad (1) – Very good (5).

Against expectations, day shift and night shift employees reported similar sleep characteristics; there
were no significant differences in the reported sleep duration (SPANOVA, F = 1.024, p = 0.329) and
quality (F = 0.113, p = 0.742) of day shift employees and rotating shift employees. Rotating shift
employees reported approximately 1 hour less sleep following the first night shift (X̄ = 7 hours 44
minutes ± 44 minutes) compared to the previous night (X̄ = 8 hours 42 minutes ± 1 hour 37 minutes),
however this was also the case for employees working day shifts (After first day shift: X̄ = 5 hours
50 minutes ± 35 minutes, Before first day shift: X̄ = 7 hours 28 minutes ± 24 minutes). One
employee did not sleep in the 24 hours prior to beginning the first night shift, however the remaining
night shift employees had been awake for an average of 16 hours 40 minutes ± 1 hour 55 minutes
before beginning their first night shift, and there were no significant differences in the length of time
awake before starting the first night shift between those who began night shifts at the beginning or
middle of the roster.
Sleep duration and quality did not differ significantly between participants based on roster length,
roster compression, occupation group or employed partners’ work and leave days (where applicable).
Sleep duration and quality were not consistently associated with participants’ moods or fatigue levels.
Poor sleep quality was significantly correlated with depression and fatigue during some, but not all
phases of the roster; employees’ sleep quality was strongly (negatively) correlated with fatigue levels
during the early leave period (r = -0.715, p = 0.001) and depression during the early leave period (r =
-0.522, p = 0.026) and with partners’ fatigue (r = -0.621, p = 0.023) and depression levels (r = -0.606,
p = 0.028) during the mid work period.
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5. CONCLUSIONS AND IMPLICATIONS

The project aimed to identify the long-term and short-term impacts of FIFO and extended working
hours on WA mining employees’ and partners’ work satisfaction, stress, mood, lifestyle, relationship
and health characteristics. This aim was achieved through the completion of two complementary
studies; a retrospective analysis of long-term impacts over the previous 6 months, and a prospective
analysis of short-term impacts over one complete mining roster.
The main findings of the project were that employees and partners found FIFO moderately stressful
on a long-term basis and only slightly stressful on a day-to-day basis. In the long-term, FIFO and
extended working hours had moderate negative impacts on employees’ work satisfaction and aspects
of employees’ and partners’ lifestyle. Importantly however, FIFO and extended working hours did
not have detrimental impacts on employees’ and partners’ stress levels, mood, relationship quality or
health. Consequently, WA FIFO employees and partners generally had comparable stress,
relationship and health characteristics to wider community samples. The degree to which employees
and partners perceived FIFO and extended working hours to be stressful at different times of the
mining roster generally remained stable, however physiological stress levels (as measured by waking
salivary cortisol concentration) fluctuated throughout the roster and were significantly elevated
during the leave-to-work transition periods of the roster. Employees and partners generally used
appropriate coping strategies to deal with FIFO-related stress.
5.1 Summary of project findings, interpretation and future research directions
The Study One and Study Two findings are integrated in this section to reveal relationships between
short-term and long-term impacts of FIFO and extended working hours.
5.1.1 Mining Work Dissatisfaction
i. Most positive and negative aspects of FIFO and extended working hours
Most employees and partners were moderately dissatisfied with the impacts of FIFO and extended
working hours on their lives, on average over a long-term basis. The most positive aspect of roster
design for both employees and partners was spending quality time with each other during the leave
period and the most positive aspect of FIFO for both employees and partners was the anticipation of
the employee coming home. These findings are consistent with the findings of previous studies
(Heiler 2002) and confirmed by Study Two data showing FIFO employees and partners spent most
of their leave time together and reported that this time together was enjoyable.
The most negative aspects of both roster design and FIFO in the long-term were the employee
missing important events (e.g. Christmas and birthdays) and finding it hard to participate in the
community, as has previously been reported (Heiler 2002). Consequently, it was expected that Study
Two FIFO employees and partners would find it stressful to be separated from each other during the
work period, however, this was not the case. Study Two employees and partners reported that
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separation was the most stressful aspect of mining employment on a day-to-day basis, however
separation was only slightly stressful on average and remained a minor source of stress even as the
length of time separated increased. In fact, the Study Two employees and partners also found the
remaining aspects of FIFO and extended working hours either not stressful or only slightly stressful
on a day-to-day basis. There are two possible explanations for why separation and other aspects of
FIFO and extended working hours were generally perceived as moderately stressful in the long-term
but not stressful the short-term. Firstly, some negative impacts may be described as minor on a
specific day, but with frequent recurrence may accumulate over time and contribute to higher
perceived stress levels over a long-term basis (e.g. increased domestic chores). Secondly, some
impacts may be very stressful but occur infrequently, so while being unlikely to be captured in daily
data, may still strongly contribute to high long-term perceived stress levels (e.g. partner not available
during a personal crisis).
Partners noted that one of the most negative aspects of FIFO was worrying that the employee would
not be able to come home in case of a personal emergency. A previous study found 80% of a sample
of Australian FIFO and DC Professional mining employees reported their employer was flexible
about their taking time off in the event of a family crisis (Centre for Social Responsibility in Mining
2002). However, this may not also be the case for other occupation groups as only 46% of Study One
Production and Maintenance employees were satisfied that they could get home in case of an
emergency, compared to 75% of Managers ( 2 = 11.522, p = 0.021).
ii. Work Dissatisfaction during different roster phases
The aspects of FIFO and extended working hours which were stressful or dissatisfying for employees
and partners in the long-term tended to be to be experiences that occurred throughout the work
period (e.g. finding it hard to participate in the community, wanting more involvement with loved
ones). A smaller proportion of employees and partners were stressed or dissatisfied with experiences
that occurred during the transition periods of the roster (e.g. stress levels and mood during the early
and late leave periods, flights).
A notable finding is that DC employees were just as likely as FIFO employees to experience stress,
bad moods and fatigue during the transition periods, and report wanting more involvement in loved
ones lives and finding it hard to participate in the community during the work period. The only
aspect of roster design that FIFO employees found significantly more dissatisfying than DC
employees was missing important events with loved ones.
iii. Impacts of roster design on Work Dissatisfaction
Study One FIFO employees’ work dissatisfaction was influenced by both roster length and roster
compression; that is, how long the employee spent at the FIFO accommodation during each roster,
the proportion of time that the employee spent on leave and the frequency with which the employee
made the transition between the FIFO accommodation and their home. It was expected that FIFO
employees working the longest rosters, and therefore on site for the longest period of time, would be
the most dissatisfied with FIFO. In fact, employees with the longest and shortest rosters both had
high levels of FIFO Dissatisfaction; those with intermediate length rosters were the least dissatisfied
52

with FIFO. While employees’ FIFO Dissatisfaction was closely associated with roster length, Roster
Dissatisfaction was closely associated with roster compression. Employees working the most
compressed rosters (i.e. had the shortest leave period per hours worked) were significantly more
dissatisfied with their roster than those with the least compressed rosters (i.e. had the longest leave
period per hours worked), which is consistent with previous research (Heiler 2002). Future studies
are required to specifically investigate the optimal roster for minimising employees’ work
dissatisfaction.
A notable finding of the study was that while Study One FIFO partners reported moderate levels of
FIFO and Roster Dissatisfaction, the degree to which Study One partners were dissatisfied with
FIFO and/or the employees’ roster was not associated with roster length or compression (e.g. how
often or how long the employee was on leave at home or working on site), on average. There was
also no association between Study One and Two FIFO partners’ roster characteristics and their stress
levels, mood, lifestyle satisfaction, relationship quality or health, on average. It was expected that
partners would be increasingly dissatisfied with FIFO and rosters as the length of time that
employees was away increased, however, partners with long and/or compressed rosters were no
more dissatisfied overall than those with shorter and/or less compressed rosters. It should be noted
however that long rosters did predict high levels of Roster Dissatisfaction amongst partners. The lack
of association between roster design and mining Work Dissatisfaction levels amongst Study One
partners is inconsistent with previous study’s findings that partners were less supportive of
compressed rosters than even rosters (Heiler 2002). Perhaps the lack of significant association
reflects long and compressed, as well as short and less compressed rosters having positive and
negative impacts on partners which balance each other out, thus concealing any simple relationship
between the measures. For example, most FIFO partners felt lonely and wanted the employee to be
more involved in their daily life during the work period, but also reported being happy with
communications with the employee and being good at dealing with situations at home during the
work period. Thus, although partners may have disliked aspects of the employees’ work, it did not
have a detrimental impact on their lifestyle or broader well-being.
iv. Work Dissatisfaction Intensity
Although employees and partners reported slight or moderate Work Dissatisfaction levels on average,
a small proportion (< 5%) of Study One employees was very dissatisfied with FIFO and/or their
roster (i.e. scored
75% of the highest possible score on either Dissatisfaction Scale).
Approximately 8% of partners were also highly dissatisfied with FIFO and 21% of partners were
very dissatisfied with their employee spouses’ roster. Analyses conducted to identify which
employees and partners were most vulnerable to experiencing high levels of Work Dissatisfaction
indicated that it was not only work characteristics such as roster length and compression that
predicted Dissatisfaction, but also personal characteristics such as poor relationship quality, high
long-term general stress levels and low levels of support. Notably, family characteristics including
having young children did not predict high FIFO or Roster Dissatisfaction levels. These results
indicate that reducing high Dissatisfaction levels requires a combination of work (e.g. altering roster
design) and personal (e.g. offering relationship counselling, education programs or FIFO support
groups) assistance initiatives. Future research is required to prospectively examine the effectiveness
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of traditional and alternative combination (i.e. work and personal) assistance programs in reducing
FIFO and/or roster distress by recruiting highly dissatisfied employees and partners (e.g. those
seeking Employee Assistance Programs or FIFO support groups).
Most Study One FIFO employees reported finding FIFO moderately dissatisfying, disruptive and/or
stressful on a long-term basis, although it appears that FIFO was tolerable to most employees.
Approximately 60% intended to continue working in their current FIFO job for at least another year,
and when asked what they thought the most likely reason for leaving their job would be, few FIFO
employees intended to quit for a DC job (34%) and more common reasons were better pay and
conditions (47%) and better rosters (41%). Female FIFO employees intended to leave their job
significantly earlier than male FIFO employees; this may partially be due to the reason given by one
female employee, namely that she perceived FIFO as incompatible with starting a family and being
the primary care-giver for a young child. It should be noted that while most participants appeared to
find FIFO tolerable, there was a small group of employees and partners that found FIFO highly
dissatisfactory, and in fact, these employees were significantly more likely to intend quitting their job
within a year than those who were less dissatisfied.
5.1.2. Stress, mood, social support and coping characteristics
Study One employees and partners had moderate long-term stress levels, similar to other community
samples. Study Two FIFO employees and partners had low perceived stress levels, normal
physiological stress levels (as measured by waking saliva cortisol concentration) and relatively
positive moods on a day-to-day basis. Notably, there were no significant differences in long-term
perceived stress levels between FIFO and DC participants, or between participants with different
rosters.
i. Fluctuations in stress levels throughout the roster
A key aim of this project was to investigate if employees’ and partners’ stress levels and moods
fluctuate across the mining roster, and in particular, during the transition periods. Transition periods
have previously been identified as times which are particularly stressful, tense, and when
misunderstandings and arguments were most likely to occur (Shrimpton & Storey 1993; Parkes,
Carnell et al. 2005; Gallegos 2006). There was some evidence that Study One participants found
transition periods particularly stressful. Physiological stress levels (as measured by waking salivary
cortisol concentration) fluctuated throughout the roster and were significantly higher during the
leave-to-work transition period compared to the mid-work and mid-leave periods of the roster,
amongst Study Two FIFO employees and partners. Similarly, Study One employees who completed
the DASS during the leave-to-work transition period reported significantly higher acute stress levels
than those who completed the scale during the mid-work and mid-leave periods. Moreover, aspects
of roster design occurring during transition periods were stressful for some employees. In regards to
specific sources of stress during the transition periods, almost all Study One FIFO employees felt
tired during the first 1 - 2 leave days, and up to one third reported finding the first 1 - 2 leave days
stressful, requiring 1 - 2 days to ‘fit in’ with loved ones again at the beginning of the leave period
and negative moods during the last 1 - 2 leave days (as measured by the Roster Dissatisfaction scale).
54

Overall, the project findings are consistent with previous studies reporting transition times as periods
of stress, fatigue and disagreements (Parkes 2002; Gent 2004; Gallegos 2006).
Study One and previous studies found that the transition periods were particularly stressful on a
long-term basis, however, Study Two participants did not experience higher perceived stress levels
or relatively negative moods during the transition periods of the roster (when measured on a day-today basis). A possible reason why the Study Two daily data did not replicate the Study One and
previous studies’ findings is that Study Two was a prospective study and each of the previous studies
collected retrospective data (Parkes 2002; Gent 2004; Gallegos 2006). Recollections of the frequency
and intensity of transition period stress may be less accurate if collected retrospectively than if
recorded on a daily basis. Emotional events (e.g. an argument) are more likely to be remembered
than ordinary events (van Giezen, Arensman et al. 2005) and recollections of the frequency of
stressful events decrease in accuracy substantially as time passes (Klein & Rubovits 1987; Raphael,
Cloitre et al. 1991). Therefore, it is possible that retrospective recall of the frequency and intensity of
stressful events during the transition periods is less accurate and biased towards emotional or
stressful events, compared to prospective recall.
An alternative explanation for why the transition periods were characterised as periods of high stress
levels, negative moods and disagreements in Study One and previous studies but not in Study Two is
methodological differences in how stress and moods were measured. Previous studies reported that
the transition periods were a time of increased stress and poor moods (Parkes 2002; Gent 2004;
Gallegos 2006), but did not quantify how frequently, intense or for how long individuals experienced
high stress levels or poor moods, or define the duration of the transition period. The Study Two
protocol measured stress and mood intensity on average over a 24-hour time frame within a
specifically defined transition period (i.e. 4 days surrounding the employees’ arrival or departure
from their home). Therefore, stressful events that were short in duration (e.g. spanned minutes or
hours, not all day) and thus less likely to influence 24-hour average stress levels or occurred outside
of the defined transition period would not have been included in the Study Two data.
ii. Association between self-report and physiological measures of stress
Notably, Study Two employees’ self-reported perceived stress levels and moods did not mimic
fluctuations in physiological stress levels throughout the roster, but instead remained stable.
Numerous studies have also found perceived stress levels to be independent from physiological
stress levels (van Eck, Berkhof et al. 1996; Pruessner, Hellhammer et al. 1999; Kunz-Ebrecht,
Kirschbaum et al. 2004; Clow, Edwards et al. 2006). Hjortskov and colleagues (2004) propose that
normal levels of perceived stress do not trigger a physiological stress response; the stress response is
only triggered by perceived stress levels which are greater than usual. In support of this proposition,
numerous studies of individuals with low perceived stress levels found no association between
perceived and physiological stress levels (van Eck, Burkhof et al. 1996; Pruessner, Hellhammer et al.
1999). Thus, as the Study Two participants had low perceived stress levels, and furthermore, their
perceived stress levels remained relatively constant, it is not surprising that there was no reliable
association between participants’ perceived and physiological stress levels during each phase of the
roster.
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Another point of consideration is that different forms of perceived stress have differential impacts on
physiological stress levels; experiences of stress involving uncertainty, novelty, distress, anxiety,
helplessness or a lack of control are more important in triggering a physiological stress response than
other types of stress (e.g. familiar or routine stress) (Frankenhaeuser & Johansson 1986; as reviewed
by Hjortskov, Garde et al. 2004). The Study Two perceived stress data is an amalgamation of all
forms of stress that the participant experienced. Therefore, perceived and physiological stress levels
may not be closely associated if high levels of familiar or routine perceived stress are experienced
and not necessarily reflected in physiological stress levels.
Although cortisol concentrations are commonly used as a biomarker of physiological stress
(Hellhammer, Wust et al. 2009) and some studies have found a significant association between
perceived and physiological stress levels (as measured by the CAR) (Steptoe, Cropley et al. 2000;
Pruessner, Hellhammer et al. 2003), other studies have not found a reliable relationship between
cortisol concentrations during the CAR or day and self-reported stress levels (van Eck, Berkhof et al.
1996; Pruessner, Hellhammer et al. 1999; Kunz-Ebrecht, Kirschbaum et al. 2004; Clow, Edwards et
al. 2006) or moods (Izawa, Sugaya et al. 2007). One previous study found a negative relationship
between the cortisol concentrations and perceived stress (Yang, Koh et al. 2001). Clow and
colleagues (2004) conducted a review of studies simultaneously measuring perceived and
physiological stress levels and could not offer any likely reasons for why some studies found
associations between the two measures and others didn’t, other than differences between studies in
methodology and the confounding factors controlled for.
iii. Coping and social support characteristics
That Study One FIFO employees had low stress levels despite also perceiving FIFO to have negative
impacts on their lifestyle and relationships suggests the successful use of coping behaviours to deal
with these negative impacts before they led to high stress levels. Analyses of Study Two participants’
coping behaviours revealed that the most commonly used coping behaviours by employees and
partners were adaptive coping behaviours (e.g. active coping, planning, acceptance), which is
consistent with Keown’s (2005) earlier assessment of WA mining employees’ coping behaviours
using the same instrument. In addition, Study One and Two participants also reported the frequent
use and ample availability of social support to cope with stress. Employees and partners perceived
themselves as having access to high levels of social support in the long-term, and moderate levels on
a day-to-day basis. In Study Two, FIFO employees and partners only desired a little amount of social
support; this could be due to participants already having access to ample levels of support and thus
not requiring additional support, using other coping behaviours to deal with stress or having low
stress levels and thus not requiring any support. Of note, FIFO employees received just as much
support from their co-workers and supervisors as they did from their relatives and friends, thus their
physical separation from their home community did not necessarily result in a reduction of social
support for these employees.
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5.1.3 Lifestyle and relationships
Fly-in/Fly-out commuting and extended working hours had negative impacts on the lifestyle of
Study One employees and partners, as have consistently been found in previous studies (Centre for
Social Responsibility in Mining 2002; Gent 2004; Reynolds 2004; Keown 2005; Gallegos 2006).
Amongst Study One employees, FIFO employees were significantly less likely to report their
commute arrangement suited their lifestyle than DC employees. Working compressed rosters may
exacerbate the negative impacts of FIFO on lifestyle as Study One employees working compressed
rosters reported greater negative impacts than those working less compressed rosters. These findings
reflect the inherent disruption that FIFO has on employees’ lifestyle due to their absence from their
home community. More than three quarters of Study One FIFO employees reported that FIFO made
it hard to participate in their home community and caused them to miss important events, which is
consistent with previous research (Centre for Social Responsibility in Mining 2002; Gent 2004). The
findings that Study One FIFO employees were more dissatisfied with the impacts of their commute
arrangement on their lifestyle also reflects the different reasons FIFO and DC employees had for
working in their current commute arrangement. Most FIFO employees (73%) chose FIFO to earn a
high income and relatively few chose the commute arrangement for lifestyle reasons (25% - 43%).
On the other hand, relatively few DC employees (32%) chose DC for financial reasons but were
more likely to choose the commute arrangement because it suited their or their family’s lifestyle
(44% - 57%). Previous studies also reported that financial income was the major incentive for
working FIFO jobs (Gent 2004; Gallegos 2006).
Two approaches were followed to examine the impacts of FIFO and extended working hours on an
individual’s romantic relationships, with interesting and seemingly contradictory results. Firstly,
participants were asked to describe how their commute arrangement and roster impacted on their
relationships and secondly, the quality of their relationship with their partner (where applicable) was
assessed (using the QRI). Participants generally perceived mining work arrangements to have
negative impacts on their relationships, but in fact, the participants’ relationship quality was normal
and comparable to other community samples.
Although 45% of FIFO employees and 36% of FIFO partners reported FIFO had negative impacts on
their relationship with their partner, the quality of their relationships (as measured by the QRI) was
not adversely affected. Study One participants had supportive and deep relationships with low levels
of conflict, and had similar relationship quality characteristics as other community samples. A
previous study of WA FIFO employees also found FIFO employees to have low levels of tension but
found that overall, FIFO employees had poorer relationship quality than a 1985 published normative
sample (Gent 2004). The discrepancy between the Study One findings and Gent’s findings may be
due to measuring different aspects of relationship quality (Gent measured cohesion, consensus,
affection, and tension) or due to making comparisons with different reference groups.
The findings that negative impacts of FIFO on relationships did not lead to poorer relationship
quality may be due to the use of coping strategies to deal with the negative impacts of FIFO before
they led to relationship problems. Previous research reported strategies that WA FIFO couples used
to prevent negative aspects of FIFO leading to relationship difficulties including daily
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communication, sorting out problems before the employee returned to the FIFO accommodation, and
advanced planning of activities to improve leisure time use during the leave period (Gallegos 2006).
Anecdotal claims that FIFO employees were more likely to be separated or divorced than DC
employees or those in the wider community (Tucak 2003; Parker 2005; Gibson 2006; Quartermaine
2006; Hampson 2008) were not supported by the Study One data. The proportion of employees who
described their current relationship status as divorced (0.7% of FIFO employees and 4.8% of DC
employees) was significantly lower than the Australian community average (8.4% of men and 10.8%
of women aged 20 – 64). However, 13% of FIFO (n = 17) and 22% of DC (n = 5) employees had
previously been divorced at some point, but of these, half were already divorced before commencing
work in the WA mining industry; thus their relationship break-up was not the result of mining
working arrangements. A plausible explanation for the perception that a relatively high proportion of
mining employees are divorced is that the FIFO lifestyle may be attractive to some divorced people.
At least one third of the Study One FIFO employees reported FIFO had a negative impact on their
relationship with their partner and children (where applicable), which is consistent with previous
research (Gent 2004; Keown 2005). However, what has not previously been shown is that a similar
proportion of DC employees also reported that DC had a negative impact on their relationship with
their partner and children. The negative impacts on FIFO and DC employees’ relationships with their
partner and children may be partially due to the compressed rosters inherent in FIFO and DC
arrangements.
Previous studies have reported that FIFO has negative impacts on employees’ relationships with their
children (Keown 2005; Gallegos 2006) and that WA FIFO partners with young children perceived
higher levels of family dysfunction than mothers in the wider community (Sibbel 2001), presumably
due to the perception that FIFO had a negative impact on the relationships between parents and
children. The Study One data confirmed the negative impact of FIFO on employees’ relationships
with their children (reported by 57% of Study One FIFO employees), but found conflicting results
regarding FIFO partners. Only 33% of Study One FIFO partners felt FIFO had a negative impact on
their relationship with their child and 47% reported FIFO had a positive impact on their relationship
with their child. This finding is likely to be due to FIFO partners being the sole care provider during
the work period, as indicated by Study Two FIFO partners spending an average of 8 hours per day
with their children and thus having a greater capacity to spend quality time with their children.
Further examination of the differential impacts of FIFO on employees’ and partners’ relationship
with their children can clarify if there are any long-term consequences for either the children or
parents (e.g. leading to conflict between the parents or children having a closer relationship with one
parent than the other). The Study One findings also contrast with previous research findings that WA
FIFO employees and partners with pre-school aged children (aged 0 – 5) were particularly vulnerable
to negative impacts of FIFO (Gent 2004), presumably due to FIFO having greater negative impacts
on parenting relationships with young children. There were no significant differences in the
proportion of Study One employees who felt FIFO had a negative impact on their relationship with
their children based on the ages of their children.
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In addition to FIFO having positive impacts on partners’ relationships with their children, the
commute arrangement also has some positive impacts on partner’s lifestyles. Previous studies
identified that some WA FIFO partners enjoyed their independence while the employee was away,
while others were dissatisfied with ‘forced independence’ or an increased burden of family and
domestic responsibilities during this time (Reynolds 2004; Gallegos 2006). The Study One
quantitative data revealed that partners were much more likely to enjoy their independence than
resent it; 85% of FIFO partners reported that they were good at dealing with situations at home when
the employee was at the FIFO accommodation (e.g. decision making, managing finances) and only
17% did not enjoy their time at home while the employee was away. Furthermore, Study Two FIFO
partners reported that domestic activities and childcare were not stressful, on average, during the
work period.
Most FIFO employees and partners felt FIFO had a negative impact on their domestic activities in
the long-term, yet this did not appear to be a source of daily stress as domestic activities were
generally described as not stressful by Study Two FIFO employees and partners on a daily basis.
Study One FIFO employees were almost twice as likely to report that their commute arrangement
had a negative impact on their hobbies and recreation than a previous sample of WA FIFO
employees (Gent 2004); this is likely due to the latter study’s employees working significantly less
compressed rosters than the Study One employees ( 2 = 40.446, p < 0.0005), thus by definition,
having more leisure time to spend on their hobbies and recreation.
Although Study One FIFO employees reported their commute arrangement had greater negative
impacts on their lifestyle and relationships than positive impacts, 60% of Study One FIFO employees
intended to keep working in their current job for at least another year. It is plausible that employees
did not consider the benefits of their financial income when weighing up the positive and negative
impacts of their work on their lifestyle. Participants were not directly asked to discuss the impacts of
their income as finance is a potentially sensitive issue, and it is known that WA mining employees
generally have a high income (ABS 2006c). There were indications that financial income was a main
reason for Study One employees undertaking FIFO employment, consistent with previous studies
(Heiler 2002; Gent 2004; Gallegos 2006). Almost three quarters of Study One FIFO employees
reported they chose FIFO employment to earn a high income.
5.1.4 Health
Contrary to the abundant anecdotal evidence that FIFO employees are more likely to have poor
health behaviours such as binge drinking or illegal drug use (Tucak 2003; ABS News Online 2007,
ABC News Online 2008), Study One FIFO employees had similar, and in some cases significantly
better health behaviours and outcomes than DC employees. Specifically, FIFO employees were
healthier overall (as measured by self-reported current health status), and reported more exercise and
sleep during the work period than DC employees. These finding may reflect FIFO employees’ access
to FIFO accommodation facilities such as gyms and quiet, dark sleeping quarters during the work
period (when staying at the FIFO accommodation), as there were no significant differences in these
health behaviours between FIFO and DC employees during the leave period (when both FIFO and
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DC employees were in private accommodation). Furthermore, FIFO employees with long rosters (i.e.
at the FIFO accommodation for a relatively long time) reported significantly more sleep and exercise
than those working shorter rosters, on average. A previous study also found WA FIFO employees to
have better overall health and exercise more than DC employees (Keown 2005).
The relatively positive health behaviours reported by FIFO employees did not necessarily translate
into better health outcomes; as both Study One FIFO and DC employees reported similar, high levels
of obesity and fatigue. Approximately half of all Study One employees met Australian physical
activity guidelines, but nevertheless, approximately 75% of Study One employees were overweight
or obese (as measured by BMI values 25). The Study One employees were significantly more
likely to be overweight or obese than men in the wider community (ABS 2006b). Although body
build can affect the accuracy of BMI as an estimate of body fatness (Deurenberg, Deurenberg Yap et
al. 1999) and muscular individuals within a particular BMI range will have less body fat than less
toned individuals (Prentice & Jebb 2001), there is little supporting evidence to suggest that the large
proportion of Study One employees with high BMI values were muscular, as opposed to overweight.
There were no significant differences in BMI values between employees with different occupations
or physical workloads, in fact more than half of the employees with a BMI 25 (i.e. overweight or
obese) reported light physical workloads. Previous studies using self-reported (Keown 2005) and
measured (Bofinger & Ham 2002a; Muller, Carter et al. 2008) height and weight data also found
approximately half of Australian mining employees were overweight and a high incidence of
obesity-related symptoms such as high blood pressure (Bofinger & Ham 2002a, Bofinger & Ham
2002b; Keown 2005). The current and previous findings combined suggest Australian mining
employees are at an increased risk of obesity, thus continued research is required to elucidate the
causes of this problem. Future research would ideally use objective, physiological measures to
investigate food intake, body composition, energy expenditure (both work physical workload and
recreational exercise) and medical symptoms or disorders (e.g. high blood pressure, Type 2 diabetes).
Amongst both day shift and rotating shift employees, there were no significant differences in
reported sleep duration, sleep quality or fatigue according to roster length or compression. Both day
and night shift employees slept for approximately 7 hours per night on average, and there were no
significant differences in fatigue between day and rotating shift employees working different rosters.
At least 45% of Study One FIFO and DC rotating shift employees reported often feeling very
fatigued (i.e. feeling so tired during most of the shift that it was difficult to perform activities or stay
awake) during their first night shift in each roster and at least one third reported often feeling very
fatigued during subsequent night shifts. Day shift employees generally reported adequate sleep
duration, average sleep quality and moderate levels of fatigue, which did not increase with roster
length or compression. The Study One findings are consistent with Keown’s (2005) findings that
night shift employees reported similar fatigue levels to day shift employees and Heiler’s (2002)
findings that approximately equal proportions of night shift employees working even and
compressed rosters reported sleep difficulties. However, the finding that almost half of the Study
One night shift employees were fatigued highlights the potential for fatigue-related accidents to
occur during night shifts and in the case of DC employees, while driving home after a shift, which is
consistent with previously reported findings (Heiler 2002) and with the rationale to provide lower
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maximum working hours guidelines for DC mining employees than FIFO employees (Hartley et al.
2004; Commission for Occupational Safety and Health 2006). Future research using objective
measures of fatigue may clarify the extent to which mining employees are fatigued as Muller and
colleagues (2008) found that although rotating shift employees did not perceive themselves to be
fatigued, they had significantly slowed reaction times.
Amongst Study Two FIFO employees, those working long and/or compressed rosters reported
similar sleep duration, sleep quality, fatigue and stress levels to those working shorter and/or less
compressed rosters. Previous studies’ findings that extended working hours were associated with
negative outcomes may in fact reflect an interaction between extended working hours and night shift
work, as all of Mabbott and Lloyd’s (2003) sample worked night shifts (14N rosters) and Keown
(2005) did not report the shift timing or roster worked by the employees in his study.
Anecdotal claims that mining employees were more likely to use recreational drugs (ABC News
2007; ABC News 2008) were not supported by the Study One data. Very few Study One employees
reported using recreational drugs during the work period and 15% reported having used recreational
drugs during leave periods in the previous year; as did 14% of Gent’s (2004) WA FIFO sample and
15% of Australian men and women in a large community sample (Australian Institute of Health and
Welfare 2005). The Study One recreational drug use data should be interpreted with caution, as it is
plausible that participants under-reported drug use because it is a sensitive employment issue, despite
being assured of anonymity. However, the proportion of Study One participants reporting drug use is
consistent with previous mining and community samples thus is presumably a reasonably accurate
impression of the incidence of drug use.
Finally, employees’ long-term alcohol consumption is of interest, because although it was not
associated with commute arrangement or roster characteristics, it partially supports the anecdotal
claim that mining employees were more likely to binge drink than men in the wider community
(Tucak 2003; Duncan 2009). During the work period, approximately one quarter of employees drank
at short-term risk levels (i.e. binge drinking) or long-term risk levels was similar to, or significantly
lower than the incidence (13%) in sex-matched community samples. However, a significantly greater
proportion of Study One employees drank at short-term and long-term risk levels during their leave
period than sex-matched community samples, as also occurred in Study Two and previous studies
(Keown 2005). The restriction of employees’ alcohol consumption during the work period due to
limited leisure time, restrictions on alcohol availability at FIFO accommodation sites and random
alcohol breath tests, combined with employees’ relatively high income and blocks of leave may lead
to unhealthy alcohol consumption amongst some employees during the leave periods (Duncan 2009),
requiring further education or behaviour modifying strategies. The Study One and Goldfields
findings do not support the anecdotal claim that FIFO employees are more likely to drink at risky
levels than DC employees; Keown (2005) found FIFO employees were significantly less likely to
drink at risky levels, and Study One FIFO employees were similarly likely to drink at risky levels
compared to DC employees.
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5.2 Research strengths and limitations
The main strengths of the project include collecting data from a moderately large, representative
sample of the WA FIFO mining employees during the first study; examining impacts over defined
time periods (e.g. short-term, long-term) and throughout all stages of the roster cycle; and
simultaneously measuring perceived and physiological stress levels to provide a detailed analysis of
participants’ stress levels. The project may have benefitted from larger sample sizes. A potential
weakness of this project, as well as each of the previous WA studies investigating the impacts of
FIFO is that the samples were self-selected (Sibbel 2001; Gent 2004; Reynolds 2004; Keown 2005;
Gallegos 2006).
Each study collected data over specific time frames; Study One investigated long-term impacts
occurring over the previous 6 months while Study Two investigated short-term impacts on a daily
basis. Previous studies have investigated results over a very long (i.e. whole mining career)
(Reynolds 2004) or non-specified time frame (Heiler 2002; Centre for Social Responsibility in
Mining 2002; Gent 2004; Keown 2005; Gallegos 2006). The long-term recall used in the previous
studies may lead to unreliable biases towards particularly memorable (e.g. intense) stressors or
incorrectly recalling the frequency of stressful events which occurred in the past (Klein & Rubovits
1987; Raphael, Cloitre et al. 1991). There are no data regarding the timeframe over which specific
FIFO impacts occur: some impacts may accumulate over a long time frame while other impacts may
be acute (and thus are less likely to be reflected in the long-term data of the previous studies). By
focusing on impacts which occur within a 6-month period, Study One data presumably captures most
of the impacts that WA FIFO mining employees and partners could expect to experience, while
paying less attention to chronic impacts (e.g. those that accumulate over decades). By collecting
daily data in the prospective Study Two, it was possible to elucidate cause and effect, and the
frequent collection of self-report data contributed to improve accuracy by reducing the likelihood of
retrospective reporting bias (i.e. participants’ reports of perceptions at a certain time being biased by
later outcomes) (Kudielka, Broderick et al. 2003) or forgetting details of the event. The use of
within-person analyses to assess fluctuations in perceived and physiological stress levels, mood and
behaviours across the roster also improves data accuracy by eliminating variability due to interperson variation (e.g. differences in personality characteristics between people).
Both studies were conducted independently from industry stakeholders to allow participants
anonymity or confidentiality. It was anticipated that confidentiality would encourage participants to
provide accurate information about potentially sensitive employment issues. However, a
disadvantage of independent research is that it can be difficult to recruit participants. A larger sample
size (and in particular, more Study One DC participants and Study Two night-shift employees)
would have provided greater statistical power to analyse the impacts of FIFO and/or extended
working hours. Both studies were conducted on a voluntary basis, which potentially can result in
selection biases of participants, as it is conceivable that employees and partners who were very
stressed may not have wanted to participate, or to a lesser extent, those who were not stressed may
not have been motivated to participate in a study investigating negative impacts that they may have
found inconsequential. It is also plausible that the intense nature of the Study Two protocol could
have discouraged some participants with relatively long rosters (and therefore a relatively long Study
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Two collection period) from participating in the second study. However, it is unlikely that this
selection bias occurred as there were no significant differences between the Study One and Study
Two samples in mining or demographic characteristics or specifically, the proportion of employees
with long rosters in Study One and Study Two (hours per roster 2 = 0.026, p = 0.871). It is unlikely
than a ‘survivor effect’ influenced the findings, as both new and experienced mining employees were
recruited. A survivor effect would result in positive-biased results due to dissatisfied employees
quitting their job while satisfied employees continued to work their job, thus resulting in a population
of satisfied ‘survivors’. The finding that new employees with less than one year FIFO experience
were no more likely to report negative impacts of FIFO on their lifestyle or relationships than those
with over 10 years FIFO experience which is consistent with the findings one would expect from a
representative sample. It is possible however, that employees who seek FIFO employment in general
are part of a self-selected sample as those who anticipate difficulties dealing with the impacts of
FIFO on their lifestyle are less likely to apply for and accept FIFO employment. All of the previous
WA FIFO studies have also been conducted on a voluntary basis (Sibbel 2001; Gent 2004; Reynolds
2004; Keown 2005; Gallegos 2006) and most had similar or smaller sample sizes (Sibbel 2001; Gent
2004; Reynolds 2004; Gallegos 2006).
Study Two was novel in collecting data on a daily basis through a complete mining roster and in
simultaneously measuring perceived and physiological stress levels amongst Australian mining
employees and partners. Analysing perceived stress levels in combination with physiological stress
levels provides more specific information than if only one of the measures had been used. Selfreporting is the easiest and most common measure of perceived stress, however, physiological
measures of stress provide some advantages over self-reporting; namely, they are objective and are
not liable to inaccuracy due to participants’ forgetfulness, hastiness, responding habitually or social
desirability.
Salivary cortisol concentrations provide an indication of physiological stress levels, however these
measures may have been more accurate if several samples were collected to obtain a more accurate
profile of cortisol concentrations across the day, as per the standard protocol (i.e. 6 samples collected
throughout the CAR and remainder of the day) (Kudielka, Broderick et al. 2003). Most studies
investigating the CAR collect 2 or more saliva samples during the CAR period (Allolio, Hoffmann et
al. 1990; Shinkai, Watanabe et al. 1993; Leproult, Copinschi et al. 1997; Edwards, Evans et al. 2001;
Kudielka & Kirschbaum 2003; de Weerth & Buitelaar 2005; Dorn, Lucke et al. 2007; Harville,
Savitz et al. 2007), however a previous study also investigated the CAR using one sample per day
(Patel, Shaw et al. 2004). It was not practical for Study Two participants to undertake a long-term,
intense protocol as the multiple daily sampling protocol is substantially more disruptive to
participants, as they need to remember to collect multiple samples at specific times and cannot eat or
brush their teeth during the sampling period, which most often spans 1 hour and coincides with the
participants waking and getting ready to go to work. Furthermore, waking cortisol concentrations
were not significantly associated with waking or clock time, therefore the Study Two data were
considered to be a reasonable measure of the CAR. If the participants were experiencing high levels
of daily stress at the time of sampling (e.g. missing a bus, lost wallet), cortisol concentrations may
have been elevated above baseline levels and this could affect the interpretation of the data. However,
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these experiences are unlikely to have occurred at the sampling times (e.g. immediately after waking
and immediately before going to bed), and if these events had occurred and resulted in significantly
elevated cortisol concentrations, they would have been detected while assessing data for normality.
Each of the studies with multiple CAR samples were conducted over short periods (i.e. between 1 to
4 days) (Allolio, Hoffmann et al. 1990; Shinkai, Watanabe et al. 1993; Leproult, Copinschi et al.
1997; Edwards, Evans et al. 2001; Kudielka & Kirschbaum 2003; de Weerth & Buitelaar 2005; Dorn,
Lucke et al. 2007; Harville, Savitz et al. 2007); presumably because the disruption that the multiple
sampling protocol has on participant’s daily routines requires a trade-off with study length to recruit
and maintain participants.
5.3 Conclusions and Implications
The main conclusion of this project is that for most employees and partners, FIFO and extended
working hours had some negative impacts on their mining work satisfaction and lifestyles but did not
affect other aspects of their life (i.e. stress levels, mood, relationship quality or health). Often under
recognized are the positive aspects of FIFO and extended working hours, including relatively long
blocks of leave to spend quality time with others and the relatively high income paid to FIFO
employees that can provide employees with a comfortable lifestyle. The study findings collectively
suggest that FIFO and extended working hours have fewer negative impacts than anecdotal evidence
suggest. It is unlikely that the results of this project are due to a ‘survivor effect’ (as discussed in
section 5.2, p. 62). The project findings can inform the decisions made by current and prospective
mining employees and families, employers and industry stakeholders in regards to the likely impacts
of FIFO and extended working hours on individuals, and preemptively address potential negative
impacts that are likely to occur. The identification of the specific aspects of FIFO and extended
working hours that employees and partners found most stressful on a long-term and short-term basis
may facilitate changes to roster design or FIFO practices to minimize the stressful aspects of the
mining lifestyle.
That being said, there were some Study One employees and partners who were highly dissatisfied
with FIFO and/or their roster. It was possible to identify work and personal characteristics that
predict which FIFO employees and partners are particularly dissatisfied with their roster and FIFO;
those with long and compressed rosters, poor relationship quality, high stress levels and low levels of
social support were significantly more likely to be highly dissatisfied. The identification of the
specific risk factors for FIFO and Roster Dissatisfaction allows industry stakeholders, employees and
families to provide or utilize specific assistance which may reduce dissatisfaction levels, based on
the data collected during this project (e.g. the use of shorter and less compressed rosters, the use of
FIFO social groups or support groups). Tailoring assistance towards those most dissatisfied may not
only improve employees’ and partners’ well-being, but may also reduce turnover rates as FIFO
Dissatisfaction was significantly higher amongst Study One employees who intended to leave their
FIFO job within a year, than amongst those who intended to remain in their FIFO job for a longer
period.

64

It was not possible to single out either roster length or roster compression as having a greater
negative impact on employees. Study One employees working compressed rosters were more likely
to be dissatisfied with their roster and feel their commute arrangement did not suit their lifestyle,
while those working long rosters were more likely to be dissatisfied with FIFO. Thus Work
Dissatisfaction is not only related to the length of time that the employee works for, but also the
proportion of leave time within a roster to rest, recuperate and undertake leisure activities.
If future research confirms that transition periods are a period of increased stress, fatigue and
disagreements amongst FIFO employees and partners, it may be possible to reduce employees’ and
partners’ stress levels by optimising roster length and compression to reduce the frequency of
transition periods while maintaining practical length rosters.
In summary, this project provides a substantial contribution toward the body of research into the
impacts of FIFO and extended working hours on WA mining employees and partners. Fly-in/Fly-out
commuting and extended working hours were found to have negative impacts on employees’ work
satisfaction and some aspects of employees’ and partners’ lifestyle, but generally did not affect
employees’ or partners’ stress levels, mood, relationship quality or health. A small proportion of
employees and partners were highly dissatisfied with FIFO and/or extended working hours, however,
it was possible to predict who was most likely to be dissatisfied and as such specific assistance may
be tailored to these individuals.
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7. APPENDICES

Appendix 1: Study One questionnaire items and scales
Table A1. Items included in the Study One Questionnaire

Characteristics assessed in
the Study One Questionnaire
Demographic characteristics
Mining employment
characteristics
Partner’s employment
characteristics
Lifestyle characteristics
Relationship characteristics
Health characteristics

Study One Questionnaire items

Sex, age, educational achievements, relationship status, children
characteristics, place of residence and living arrangements.
Job title and duties, current roster, most common roster worked in
the previous 6 months, commute arrangement, employer, employee
type (i.e. principal or contractor employee), mine site or location,
roster and employment intentions, job experience, industry
experience and commute experience in the WA mining industry.
Job title, roster, degree of flexibility in changing work hours and
employment history.
Degree to which commute arrangement suits participants’ lifestyle;
scored 1 (Very much) – 4 (Not at all).
Relationship status when entering the WA mining industry, number
of committed relationships while working in the industry, current
relationship status and length of current relationship, number of
divorces.
General health status, height, weight, alcohol and tobacco intake,
drug use, exercise and sleep.
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Table A2. Scales included in the Study One Questionnaire

Scales included in Study One Scale characteristics
Questionnaire
Mining Job Dissatisfaction
15 items. Items scored 0 (Not stressful) – 4 (Very stressful), NA
Scale†
responses excluded. Total score (sum of 15 item scores) range: 0 How stressful employees’ perceived
56, with higher scores indicative of greater Job Dissatisfaction.

their mining job over the previous 6
months.

Roster Dissatisfaction Scale†

How stressful, dissatisfying and
disruptive participants found their (or
their partner’s) mining roster over
the previous 6 months.

FIFO Dissatisfaction Scale†

How stressful, dissatisfying and
disruptive participants found FIFO
over the previous 6 months.

Perceived Stress Scale (PSS)
(Cohen, Kamerck et al. 1983)

How stressful participants perceived
their lives on average over the
previous 6 months.

EQ: 13 items; PQ: 10 items. Items scored 0 (Strongly agree) – 4
(Strongly disagree). Reverse scored items, EQ: 2 - 4, 6, 7, 9, 10, 12
& 13; PQ: 2 - 7, 9 & 10. Total score (sum of item scores) range,
EQ: 0 – 52; PQ: 0 – 40, with higher scores indicative of greater
Roster Dissatisfaction.
EQ: 12 items; PQ: 7 items. Items scored 0 (Strongly agree) – 4
(Strongly disagree). Reverse scored items, EQ: 1, 4, 7, 9, 11 & 12;
PQ: 2, 5, 6 & 7. Total score (sum of item scores) range, EQ: 0 - 48;
PQ: 0 – 28, with higher scores indicative of greater Roster
Dissatisfaction.
14 items. Items scored 0 (Never) - 4 (Very often). Reverse scored
items: 4 - 7, 9, 10 & 13. Total score (sum of item scores) range: 0 –
56, with higher scores indicative of higher stress levels.

Depression, Anxiety and
Stress Scale (DASS)
(Lovibond & Lovibond 1993)

21 items. Items scored 0 (Never) – 3 (Most of the time). Total score
(sum of item scores) range: 0 – 63 with higher scores reflecting
higher levels of the measured characteristic.

Perceived Social Support
Scale†

16 items. Items scored 1 (Very strongly disagree) - 7 (Very
strongly agree), NA responses excluded. Item 7 was reverse scored.
Total score (average of item scores) range: 1 – 7, with higher
scores indicative of higher levels of social support.

Lifestyle and Relationship
Dissatisfaction Scale†

6 items. Items scored 1 (Very positive impact) – 5 (Very negative
impact), NA responses excluded. Total score (average of item
scores) range: 1 – 5, with higher scores indicative of higher levels
of dissatisfaction.

Quality of Relationship
Inventory (QRI) (Pierce 1994)

25 items. Items scored 1 (Not at all) – 4 (Very much). Total
subscale scores (average of item scores) range: 1 - 4, with higher
scores more indicative of the measured characteristic.

Physical Health Symptoms
Questionnaire of the Standard
Shiftwork Index (Folkard,
Barton et al. 1993)

16 items. Items scored 0 (Never) - 4 (Very often or always). Total
Gastrointestinal Symptoms Subscale score (sum of subscale item
scores) range: 0 – 36; Total Cardiovascular Symptoms Subscale
score (sum of subscale item scores) range: 0 - 28, with higher
scores indicative of poorer physical health.

Depression, anxiety and stress levels
on average over the previous week.

Perceived amount of social support
received on average over the
previous 6 months.

Impact of commute arrangement on
participants’ relationships, domestic
activities and hobbies.

Average levels of relationship
support, depth and conflict.

Frequency of gastrointestinal and
cardiovascular symptoms during the
previous 6 months.
†
Scale created by author for inclusion in the Study One Questionnaire. EQ = Employee Questionnaire. PQ = Partner
Questionnaire
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Employee Job Dissatisfaction Scale
Question/instructions:
During the last 6 months, how stressful did you generally find each of the following aspects of your
current mining job? Choose the most appropriate response for each statement, or tick ‘Not
applicable’ if the statement doesn’t apply to you.
Responses:
Not stressful (0), slightly stressful (1), quite stressful (2), considerably stressful (3), very stressful (4).
Items marked with had a ‘not applicable’ option.
Items:
•
•
•
•
•
•
•
•
•
•
•
•
•

•

Working underground
Your supervisor’s satisfaction with your performance
The instructions you receive about how to do your job
Your physical workload (e.g. lifting heavy objects)
The temperature of your working environment
Your relationships with your co-workers
Your relationships with your supervisors
Being over-qualified for your job
The amount of rules and regulations you have to comply with at work (e.g. safety procedures,
restrictions on smoking)
Needing to work with your body in physically awkward positions for long periods of time
Being underqualified for your job (e.g. not having all the skills needed for your job)
The noise in your working environment
Opportunities for career advancements
The vibration in your working environment

Employee Roster Dissatisfaction Scale:
Question/instructions: Please describe your opinions and/or experiences of your current roster during
the last 6 months (or since you began this roster within the last 6 months). Choose the most
appropriate response for each statement below.
Responses: Strongly agree (0), agree (1), undecided or neutral feelings (2), disagree (3), strongly
disagree (4)
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Items:
• I’m satisfied with the balance between the number of work days and leave days in my roster
• Working night shifts is stressful
• I wish I was more involved in the daily lives of those close to me (e.g. partner, kids, relatives,
friends) on days when I’m working
• I feel tired and need to rest during my first 1 or 2 days of leave
• I’m satisfied with the length of my shifts (i.e. number of hours per shift)
• I’m in a bad mood during my last 1 or 2 leave days
• It’s difficult to make future plans because my roster frequently changes
• I’m satisfied with the number of consecutive shifts I work before my leave period
• It takes 1 or 2 days to ‘fit in’ to the lives of those close to me (e.g. partner, kids, relatives,
friends) again at the beginning of my leave periods
• My roster makes it hard for me to participate in community events and/or team sports
• I spend ‘quality time’ with those close to me during my leave days
• My first 1 or 2 days of leave are stressful (e.g. difficult, demanding, tense)
• My roster causes me to miss important events with those close to me (e.g. birthdays,
Christmas, kid’s milestones, anniversaries)
Partner Roster Dissatisfaction Scale:
Question/instructions: Please describe your opinions and/or experiences of your partner’s current
roster during the last 6 months (or since your partner began this roster within the last 6 months).
Choose the most appropriate response for each statement below.
Responses: Strongly agree (0), agree (1), undecided or neutral feelings (2), disagree (3), strongly
disagree (4)
Items:
• I’m satisfied with the balance between the number of work days and leave days in my
partner’s roster
• I wish my partner was more involved in my daily life on days when he/she is working
• My partner feels tired and needs to rest during their first 1 or 2 days of leave
• My partner gets in a bad mood during their last 1 or 2 leave days
• It’s difficult to make future plans because my partner’s roster frequently changes
• It takes 1 or 2 days for my partner to ‘fit in’ to my life again at the beginning of his leave
periods
• My partner’s roster makes it hard for me to participate in community events and/or team
sports
• My partner spends ‘quality time’ with me during their leave periods
• I find my partner’s first 1 or 2 days of leave are stressful (e.g. difficult, demanding, tense)
• My partner’s roster causes him/her to miss important events (e.g. birthdays, Christmas, kid’s
milestones, anniversaries)
Employee FIFO Dissatisfaction Scale:
Question/instructions: Please describe your opinions and/or experiences of your current Fly-in/Flyout or Drive-in/Drive-out arrangement during the last 6 months (or since you began this arrangement
within the last 6 months). Choose the most appropriate response for each statement below.
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Responses: Strongly agree (0), agree (1), undecided or neutral feelings (2), disagree (3), strongly
disagree (4)
Items:
• The flights (or drives) to and from the work accommodation are stressful
• I’m satisfied with the facilities at the work accommodation (e.g. medical facilities, sleeping
quarters, recreation facilities, food)
• I get enough privacy and/or time to myself at the work accommodation
• I worry that I couldn’t go home or get leave if a personal emergency arose
• I enjoy my time staying at the work accommodation
• I’m happy with the calls and emails to those close to me, while I’m staying at the work
accommodation
• My Fly-in/Fly-out (or Drive-in/Drive-out) arrangement makes it hard for me to participate in
ongoing community events and/or team sports
• I have enough personal freedom at the work accommodation (e.g. not too many rules and
regulations)
• I feel lonely when I’m staying at the work accommodation
• I get on with the other people staying at the work accommodation
• I look forward to coming home for my leave periods
• I miss important events with those close to me (e.g. birthdays, Christmas, kid’s milestones,
anniversaries) because I’m staying at the work accommodation
Partner FIFO Dissatisfaction Scale:
Question/instructions: Please describe your opinions and/or experiences of your partner’s Fly-in/Flyout or Drive-in/Drive-out working arrangement during the last 6 months (or since they began their
current arrangement within the last 6 months). Choose the most appropriate response for each
statement below.
Responses: Strongly agree (0), agree (1), undecided or neutral feelings (2), disagree (3), strongly
disagree (4)
Items:
• I’m happy with the phone calls and emails between my partner and I while he/she is staying
at the work accommodation
• I worry that my partner couldn’t come home or get leave if a personal emergency arose
• I enjoy my time at home when my partner is at the work accommodation
• I’m good at dealing with situations at home when my partner is at the work accommodation
(e.g. domestic jobs, decision making, financial management)
• I feel lonely when my partner is at the work accommodation
• My partner misses important events (e.g. birthdays, Christmas, kid’s milestones,
anniversaries) because he’s staying at the work accommodation
• I look forward to my partner coming home for his/her leave periods
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Appendix 2: Assessment and Interpretation of Study One health data
Body Mass Index (BMI) values; a measure of body fatness, were calculated from height and weight
using the formula: weight (in kilograms) divided by squared height (in metres) (Dalton, Cameron et
al. 2003). Body Mass Index values (kg/m2) were categorised into underweight (< 18.5), healthy
weight (18.5 24.99), overweight (25 29.99) and obese ( 30) categories in accordance to the
World Health Organisation International Classification cut-off points (World Health Organisation
2007).
The amount of energy that participants used while undertaking leisure-time exercise was calculated
by multiplying exercise intensity (measured in Metabolic Units (METs)) by exercise duration (in
hours). The MET unit is the ratio of the exercise metabolic rate to the standard resting metabolic rate
thus 1 MET is equivalent to the energy used while sitting quietly (Ainsworth, Haskell et al. 1993).
The number of METs used during an activity range from 0.9 when sleeping to 18 when running
(Ainsworth, Haskell et al. 2000). Activities were classified as low intensity (< 5 METs), moderate
intensity (5 – 8.9 METs) or vigorous intensity ( 9 METs) according to international standards (U.S.
Department of Health and Human Sciences 1996). Participants were considered to have undertaken
an adequate amount of exercise to confer a health benefit if they met the Australian Physical Activity
Guidelines minimum guidelines of 150 minutes of moderate or 90 minutes of vigorous intensity
leisure time exercise per week (i.e. 12.5 METs/week) (Armstrong, Bauman et al. 2000).
Alcohol and tobacco intake was calculated by multiplying the number of drinks or cigarettes
consumed per session by the number of sessions per week. Alcohol consumption was converted into
Standard Drink units equivalent to 10 grams of alcohol (NHMRC 1992). Average weekly alcohol
consumption was categorised according to the short-term and long-term health risks posed, as
defined by NHMRC guidelines (2005) (see Table A3 below). The short-term risk level is also the
definition of binge drinking (NHMRC 1992).
Table A3. Definition of alcohol consumption risk categories.

Short-term risk
Males
Female
Long-term risk
Males
Females

Low risk
0 - 6 Std. Drinks/day
0 - 4 Std. Drinks/day
Low risk
0 - 28 Std. Drinks/week
0 - 14 Std. Drinks/week

NHMRC 2005. Std. Drinks = Standard Drinks.

Moderate to high risk
7 Std. Drinks/day
5 Std. Drinks/day
Moderate risk
High risk
29 - 42 Std. Drinks/week
43 Std. Drinks/week
15 - 28 Std. Drinks/week
29 Std. Drinks/week
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Appendix 3: Study Two Diary Items
Participants were asked to complete the Brief COPE Questionnaire (Carver 1997) on 3 occasions.
Prior to beginning the study, participants answered the Brief COPE in regards to how they usually
deal with stresses and negative events to assess trait coping behaviours. Participants also completed a
modified version of the instrument (as per the author’s instructions) to assess specific coping
behaviours used during the work-to-leave transition period (completed on the first leave day) and the
leave-to-work transition period of the roster (completed on the first work day). The 28 items of the
Brief COPE were scored between 0 (I usually don’t do this at all) to 3 (I usually do this a lot) and
summed to give a score of 0 – 6 for each of the 14 scales. High scores are indicative of frequent use
of the particular coping strategy.
Daily perceived stress is defined as minor hassles and annoyances arising out of everyday life (e.g.
work annoyances, getting a parking ticket or missing a bus) (Serido, Almeida et al. 2004).
Participants were asked to rate how stressed they felt on average throughout the day (i.e. how much
they experienced irritations and annoyances); responses were scored from 1 (Not stressed) to 5 (Very
stressed). Participants also reported how stressed they felt specifically in relation to mining working
arrangements and lifestyle. Items referred to how stressful participants perceived their own day at
work in general (if applicable), core aspects of FIFO (e.g. accommodation and separation from loved
ones), the mining roster (e.g. shift time and length) and aspects of one’s lifestyle (e.g. domestic
chores and childcare, if applicable). These work and lifestyle-related stress items used the same 5point Likert scale as the general perceived stress item.
Four continuums were used to measure moods and fatigue on average during the day. Participants
were asked to describe their moods and fatigue levels by selecting a number between 1 and 7 on
continuum scales of feeling calm (1) to anxious (7), agreeable (1) to angry (7), cheerful (1) to
depressed (7), and energetic (1) to tired (7).
Participants reported the amount of social support they wanted and how much support they received
from their partner, work colleagues and others (defined as friends and relatives). Items were scored
from 0 (None) to 3 (A lot) with ‘Not applicable’ responses treated as missing data.
Items regarding health characteristics (e.g. alcohol and tobacco consumption) were analysed as per
Study One (see Appendix 2, p. A6). Participants were asked to describe any illness or medications;
none of the reported conditions or medications were known to affect salivary cortisol concentrations.
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Appendix 4: Supplementary information regarding Study One participants’ demographic and
employment characteristics
The Study One sample had the following characteristics:
• The proportion of female employees in Study One (13.3%) was comparable to the industry
average (17%, 2 = 1.54, p = 0.215). All but one partner was female.
• The Study One sample had a higher proportion of Managers (22.4%) and Professionals
(37.5%) and lower proportion of Production and Maintenance employees (40.1%) than the
WA industry ( 2 = 18.811, p = 0.001).
• Nineteen percent of Study One employees were contractors, which broadly reflected the
industry average (23%, 2 = 3.28, p = 0.070).
• The average age of employees was 36.63 (10.24) years and of partners was 33.06 (7.48) years.
There was a higher proportion of young (i.e. 25 – 30 year old) employees in Study One than
the WA industry ( 2 = 18.811, p = 0.001).
• Employees had an average 2.63 (3.91) years experience in their current job and almost half
(45.6%) had been working in their current job for 1 year or less. Study One employees were
significantly less experienced than a 2006 sample of WA mining employees ( 2 = 52.63, p <
0.0005). Study One FIFO employees had an average of 5.75 (0.53) years experience working
FIFO.
• 48.1% of employees had a university qualification, which is higher than the industry average
(32.3%, 2 = 18.092, p < 0.005), possible reflecting the over-representation of Managers and
Professionals in this study.

Appendix 5: Relative length of work and leave periods in Study One employees’ rosters
Table A4. Length of Study One employees’ work and leave periods.

Average hours worked during the
work period
75 (n = 32)
76 - 100 (n = 38)
101 - 150 (n = 33)
> 150 (n = 48)

Average length of leave period
(days)
5.00 ± 3.59a
6.76 ± 2.11ab
6.85 ± 3.98ab
8.13 ± 2.45b

Statistical test of difference
F = 6.805,
p < 0.0005*

Values are mean ± SEM. Different superscript letters denote significant differences between groups.
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Appendix 6: Supplementary information regarding Study One employees’ work rationale and
intentions
i. Reasons for choosing commute arrangement
Fly-in/Fly-out and DC employees were asked to report the main reasons why they chose their current
commute arrangement. Employees were asked to select as many of the suggested reasons as were
appropriate, and could also report other reasons that were not listed. The most common reasons why
employees chose FIFO were to earn a high income and because the arrangement was a requirement
of the job (see Figure A1). The most common reasons why employees chose a DC arrangement were
because it suited the employee’s and their family’s lifestyle, because it was a requirement of the job
and to be close to loved ones. The only significant differences between FIFO and DC employees’
cited reasons were that FIFO employees were more likely to have chosen their commute
arrangements to earn a high income ( 2 = 10.252, p = 0.006) while DC employees were more likely to
have chosen their commute arrangement to be close to loved ones ( 2 = 11.806, p = 0.001).

Figure A1. Study One employees’ reasons for working their current commute arrangement. Reasons are ordered
from the most to least frequently reported by FIFO employees. Employees could select as many reasons as appropriate
and report other reasons that were not listed. *Item only answered by employees who had a partner and/or child (n = 109).
Access. comm. services = access community services

Employment Intentions
Employees were asked to report the amount of time they expected to continue working in their
current job and the reasons they expected to leave their job. The average amount of time employees
expected to remain in their current job was 3.83 (5.63) (range 0.1 – 50.0) years. The most common
reasons employees expected to leave their current job were for better pay and conditions, a
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promotion and for a better roster (see Figure A2, p. A10). Employees who expected to leave their job
earliest (i.e. within 2 years) were no more likely to nominate any specific reason for leaving than
those who expected to remain in their job for a longer period of time.

Figure A2. Study One employees’ anticipated reasons for leaving their current job. Reasons are ordered from the
most to least frequently reported by FIFO employees. Employees could select as many reasons as appropriate, and list
other reasons not previously listed.

The only significant difference between FIFO and DC employees’ anticipated reasons for leaving
their current job was that FIFO employees were significantly more likely to predict leaving their job
to take up a DC position (34%) than DC employees expected to leave their job for a FIFO position
(5%, 2 = 7.52, p = 0.006).
Fly-in/Fly-out employees intended to continue working FIFO for 4.35 ± 0.37 (range 0.1 – 20.0) years
and FIFO partners wanted their employee spouse to continue FIFO for 3.64 ± 0.47 (range 0.0 – 10.0)
years (t = 1.182, p = 0.240) on average. Daily Commute employees intended to continue working
their commute arrangement in the mining industry significantly longer (X̄ = 11.81 ± 2.78 (range 1.0
– 50.0) years) than FIFO employees on average (X̄ = 4.35 ± 0.37, t = 5.236, p < 0.0005). Female
FIFO employees intended on remaining in their job for a significantly shorter period (X̄ = 2.43 ±
0.37 years) than male FIFO employees (X̄ = 4.04 ± 0.53 years, t = 2.496, p = 0.041). The amount of
time FIFO employees intended to continue FIFO was not associated with their age or work
experience.
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Appendix 7: Study One FIFO participants’ Total FIFO Dissatisfaction Score categorized by when
intending to cease FIFO employment.
Table A5. Study One FIFO participants’ FIFO Dissatisfaction Scale scores and intentions of when to cease FIFO.

0 - 1 years (n = 31E & 13P)
1.1 - 3 years (n = 34E & 14P)
3.1 - 5 years (n = 33E & 10P)
5.1 - 10 years (n = 21E & 9P)
> 10 years (n = 6E)
Statistical test of difference

Total FIFO Dissatisfaction Score
Employees
Partners
a
27.26 ± 0.89
15.85 ± 1.00
ab
23.24 ± 0.98
14.71 ± 1.06
22.24 ± 1.19b
14.10 ± 1.16
ab
23.24 ± 1.42
13.56 ± 1.41
23.33 ± 1.58ab
F = 3.288, p = 0.014*
F = 0.730, p = 0.540

Values are mean ± SEM. Different superscript letters denote significant differences between subgroups. E = employees,
P = partners. Possible scores: employees = 0 - 48, partners = 0 - 28.
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Appendix 8: Study One participants’ Lifestyle and Relationships Dissatisfaction Scale responses and
score
Table A6. Study One participants’ Lifestyle and Relationship Dissatisfaction score.

Employees
FIFO (n = 103)
Mean Lifestyle &
Relationship
3.50 ± 0.06
Dissatisfaction
Total Score
Individual Items
Relationship with partner
Positive impact
33.0%
No impact
22.3%
Negative impact
45.7%
Relationship with children
Positive impact
19.7%
No impact
23.0%
Negative impact
57.4%
Relationship with friends
Positive impact
13.5%
No impact
27.1%
Negative impact
59.4%
Relationship with relatives
Positive impact
12.0%
No impact
46.4%
Negative impact
41.6%
Hobbies and recreation
Positive impact
11.9%
No impact
14.8%
Negative impact
73.3%
Domestic activities
Positive impact
13.5%
No impact
27.8%
Negative impact
58.6%

Partners

Statistical test of
difference between
FIFO & DC employees

DC (n = 16)

FIFO (n = 55)

3.33 ± 0.29

3.20 ± 0.11

50.0%
12.5%
37.5%

34.5%
29.1%
36.4%

= 1.932,
p = 0.381

41.7%
8.3%
50.0%

46.7%
20.0%
33.3%

Fisher’s = 2.901,
p = 0.234

22.2%
38.9%
38.9%

12.7%
36.4%
50.9%

5.6%
38.9%
55.6%

13.5%
55.8%
30.8%

= 1.486,
p = 0.476

22.2%
33.3%
44.4%

16.4%
21.8%
61.8%

Fisher’s = 6.497,
p = 0.030*

16.7%
44.4%
38.9%

22.5%
25.5%
49.1%

t = -0.942,
p = 0.348

2

2

= 2.770,
p = 0.250

2

2

= 7.56,
p = 0.023*

Possible Lifestyle and Relationship Dissatisfation Total score = 1 – 5.
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Appendix 9: Supplementary information regarding Study One participants’ body weight
characteristics
Table A7. Study One participants’ body weight (as measured by Body Mass Index values).

Healthy weight
(BMI 18.5 < 25)
Employees
Sex
Male (n = 126)
24.6%
Female (n = 16)
37.5%
Commute Arrangement
FIFO (n = 122)
26.2%
DC (n = 20)
25.0%
Partners
Female (n = 51)
45.1%
Commute Arrangement
FIFO (n = 47)
42.6%
DC (n = 4)
75.0%
Comparison group
Underweight or
healthy weight
(BMI < 25)
Australian men
38.4%
Australian women
55.4%
†

Overweight
(BMI 25 < 30)

Obese
(BMI 30)

Statistical test of
difference

46.8%
43.8%

28.6%
18.8%

Fisher’s = 1.404,
p = 0.516

44.3%
60.0%

29.5%
15.0%

39.2%

15.7%

40.4%
25.0%

17.0%
0.0%

Overweight
(BMI 25 < 30)

Obese
(BMI 30)

42.8%
27.8%

18.8%
16.9%

2

= 2.243,
p = 0.326

ABS 2006b.
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Appendix 10: Supplementary information regarding Study One participants’ alcohol consumption
and tobacco smoking characteristics
Table A8. Study One participants’ alcohol consumption characteristics.

Employees
Period
Frequency of alcohol consumption
5 days per week
Work
2 - 4 days per week
1 day per week
5 days per week
Leave
2 - 4 days per week
1 day per week
Volume (Standard Drinks)
Mean Standard Drinks
Work
consumed per day
Leave
Statistical test of
difference
Short-term risk
At moderate risk
Work
At high risk
Total at risk
At moderate risk
Leave
At high risk
Total at risk
Long-term risk
At moderate risk
Work
At high risk
Total at risk
At moderate risk
Leave
At high risk
Total at risk

Male

Female

Female
Partners

(n = 137)

(n = 21)

(n = 51)

20.2%
65.8%
14.0%
26.8%
59.8%
13.4%

5.3%
78.9%
15.8%
21.0%
57.7%
21.2%

9.1%
72.7%
18.2%
12.7%
72.8%
14.5%

3.54 ± 0.27
6.58 ± 0.55
t = -6.340,
p < 0.005*

2.83 ± 0.59
6.78 ± 0.99
t = -3.984,
p = 0.001*

2.39 ± 0.30
3.37 ± 0.45
t = -2.990,
p = 0.004*

6.4%
5.6%
12.0%
18.2%
16.5%
34.7%

10.5%
10.5%
20.1%
21.1%
47.4%
68.5%

6.0%
5.0%
11.0%
13.7%
11.8%
25.5%

5.6%
4.0%
9.6%
10.0%
14.2%
24.2%

10.5%
5.2%
15.7%
21.1%
21.1%
42.2%

5.9%
2.0%
7.9%
3.9%
11.8%
15.7%

Short-term risk levels, moderate risk males: 7 – 10 Standard Drinks/day, females: 5 – 6 Standard Drinks/day, high risk
males: 11 Standard Drinks/day, females: 7 Standard Drinks/day. Long-term risk levels, moderate risk: males: 29 – 42
Standard Drinks/week, females: 15 - 28 Standard Drinks/week, high risk: males: 43 Standard Drinks/week, females:
29 Standard Drinks/week.
Table A9. Study One participants’ smoking characteristics.

Employees who smoked (n = 40 )
Work period
Leave period
Proportion who
smoked daily
Mean cigarettes
smoked per week

Partners who smoked (n = 10)
Work period
Leave period

60.0%

47.5%

50.0%

40.0%

74.04 ± 13.48

54.12 ± 10.37

60.60 ± 18.12

44.10 ± 8.89

Values = percentages or mean ± SEM.
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Appendix 11: Supplementary information regarding Study One participants’ sleep characteristics
Table A10. Study One participants’ sleep duration.

Day shift employees (n = 99)
6 hours
Between day
6.1 - 8 hours
shifts
> 8 hours
6 hours
Between leave
6.1 - 8 hours
days
> 8 hours
Rotating shift employees (n = 47)
6 hours
Between day
6.1 - 8 hours
shifts
> 8 hours
6 hours
After first night
6.1 - 8 hours
shift
> 8 hours
6 hours
Between night
6.1 - 8 hours
shifts
> 8 hours
6 hours
Between leave
6.1 - 8 hours
days
> 8 hours
All partners (n = 64)
6 hours
Between day
6.1 - 8 hours
shifts
> 8 hours
6 hours
Between leave
6.1 - 8 hours
days
> 8 hours

FIFO
employees

DC
employees

20.2%
70.8%
9.0%
7.9%
41.6%
50.6%

40.0%
50.0%
10.0%
0.0%
55.6%
44.4%

25.6%
58.1%
16.3%
40.5%
35.1%
24.3%
52.6%
34.2%
13.2%
4.7%
55.8%
39.5%

77.8%
22.2%
0.0%
66.7%
11.1%
22.2%
66.7%
33.3%
0.0%
44.4%
33.3%
22.2%

Statistical test
of difference
Fisher’s = 3.183,
p = 0.325
Fisher’s = 0.636,
p = 0.864

Fisher’s = 7.626,
p = 0.023*
Fisher’s = 2.314,
p = 0.353
Fisher’s = 0.981,
p = 0.664
Fisher’s = 8.522,
p = 0.012*

23.0%
62.3%
14.8%
14.8%
67.2%
18.0%
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Table A11. Study One participants’ sleep quality characteristics.

FIFO
employees
Day shift employees (n = 92 FIFO & 11 DC)
Very/quite good
41.3%
Between day
Average
38.0%
shifts
Quite/very bad
20.7%
Very/quite good
77.0%
Between leave
Average
14.9%
days
Quite/very bad
8.0%
Rotating shift employees (n = 42 FIFO & 9 DC)
Very/quite good
45.2%
Between day
Average
45.2%
shifts
Quite/very bad
9.5%
Very/quite good
24.3%
After first night
Average
40.5%
shift
Quite/very bad
35.1%
Very/quite good
28.9%
Between night
Average
42.1%
shifts
Quite/very bad
28.9%
Very/quite good
83.7%
Between leave
Average
11.6%
days
Quite/very bad
4.7%
All partners (n = 59 FIFO & 5 DC)
Very/quite good
Between day
Average
shifts
Quite/very bad
Very/quite good
Between leave
Average
days
Quite/very bad

DC
employees
36.4%
36.4%
27.3%
66.6%
33.3%
0.0%
44.4%
33.3%
22.2%
33.3%
22.2%
44.4%
33.3%
33.3%
33.3%
77.7%
22.2%
0.0%

Statistical test
of difference
Fisher’s = 0.454,
p = 0.844
Fisher’s = 2.031,
p = 0.357

Fisher’s = 1.494,
p = 0.521
Fisher’s = 1.178,
p = 0.714
Fisher’s = 0.407,
p > 0.999
Fisher’s = 1.098,
p = 0.728

47.6%
34.9%
17.5%
52.4%
39.7%
7.9%
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Table A12. Study One participants’ fatigue characteristics

FIFO
employees
Day shift employees (n = 93 FIFO & 11 DC)
Never
50.5%
Between day
Sometimes
20.4%
shifts
Often
29.0%
Never
64.4%
Between leave
Sometimes
19.5%
days
Often
16.1%
Rotating shift employees (n = 42 FIFO & 9 DC)
Never
50.0%
Between day
Sometimes
19.0%
shifts
Often
31.0%
Never
28.2%
After first night
Sometimes
15.4%
shift
Often
56.4%
Never
46.2%
Between night
Sometimes
17.9%
shifts
Often
35.9%
Never
61.9%
Between leave
Sometimes
14.3%
days
Often
23.8%
All partners (n = 59 FIFO & 5 DC)
Never
Between day
Sometimes
shifts
Often
Never
Between leave
Sometimes
days
Often

DC
employees
54.6%
9.1%
36.4%
77.8%
11.1%
11.1%
66.7%
22.2%
11.1%
44.4%
11.1%
44.4%
55.5%
11.1%
33.3%
88.9%
0.0%
11.1%

Statistical test
of difference
Fisher’s = 0.759,
p = 0.769
Fisher’s = 0.400,
p = 0.880

Fisher’s = 1.460,
p = 0.549
Fisher’s = 0.973,
p = 0.688
Fisher’s = 0.341,
p > 0.999
Fisher’s = 1.845,
p = 0.328

20.6%
50.8%
28.6%
22.2%
58.7%
19.1%

Sometimes = Once every 1 – 2 months, Often = at least once per week.
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Appendix 12: Supplementary information regarding Study Two participants’ demographic and
employment characteristics
Table A13. Comparison of Study One and Study Two participants’ work characteristics.

Study One FIFO
Employees

Study Two FIFO
Employees

(n = 137)

(n = 18)

46.4%
53.6%
40.4%
21.9%
37.7%

44.4%
55.6%
50.0%
11.1%
38.9%

33.3%

27.7%

22.4%
37.4%

31.3%
25.0%

40.1%

43.8%

19.0%

27.8%

1 years
1.1 - 3 years
> 3 years
5 years
> 5 years

45.6%
34.2%
20.3%
55.3%
44.7%

22.2%
66.7%
11.1%
50.0%
50.0%

3 years
> 3 years

48.7%
51.3%

63.6%
36.4%

Study One FIFO
Partners

Study Two FIFO
Partners

(n = 59)

(n = 14)

75.0%

78.6%

35.49 ± 2.34

34.35 ± 3.26

Employees’ mining work
characteristics
Hours per roster
Roster work to
leave ratio

100 hrs
> 100 hrs
1.4
1.5 - 1.9
2

Statistical test of
differences
2

= 0.027,
p = 0.871
Fisher’s = 1.374,
p = 0.503
2

Proportion working rotating shifts
Occupation
group

Manager
Professional
Production &
Maintenance

Proportion of contractor employees
Job experience
Industry
experience
FIFO experience

Partners’ work characteristics
Proportion of partners who were
employed outside of the home
Mean weekly hours of work
†

= 0.250,
p = 0.617
Fisher’s = 1.269,
p = 0.530
Fisher’s = 0.901,
p = 0.346
Fisher’s = 8.462,
p = 0.015*
2

= 0.205,
p = 0.651
2

= 0.905,
p = 0.342
Statistical test of
differences
2

= 0.336,
p = 0.561
t = 0.284,
p = 0.780

n = 47 employed Study One partners.
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Table A14. Comparison of Study One and Two participants’ demographic characteristics.

Sex

Employee’s age

Partner’s age
Employee’s
relationship
status
Partner’s
relationship
status
Mean
relationship
length (years)
Proportion of
those in a
relationship who
live with their
partners
Proportion of
those who have
children

Study One FIFO
Sample

Study Two FIFO
Sample

(n = 137 E
& 59 P)

(n = 18 E
& 14 P)

Male
Female

86.7%
13.3%

88.9%
11.1%

< 36 years
36 - 40 years
> 40 years
< 36 years
36 - 40 years
> 40 years
Single
Non-marriage
relationship
Marriage
Non-marriage
relationship
Marriage

51.7%
13.6%
34.7%
60.3%
22.2%
17.5%
23.2%

27.8%
11.1%
61.1%
42.9%
21.4%
35.7%
5.6%

34.8%

38.9%

41.9%

55.6%

51.1%

42.9%

48.9%

57.1%

Employees

9.42 ± 0.81

11.46 ± 2.01

Partners

9.07 ± 0.86

11.98 ± 2.50

Employees

82.3%

94.1%

Partners

90.5%

100%

Employees

47.8%

77.8%

Partners

62.3%

78.6%

Statistical test of
differences
Fisher’s = 0.075,
p = 0.784
Fisher’s = 5.693,
p = 0.058
Fisher’s = 3.637,
p = 0.162
Fisher’s = 3.30,
p = 0.192
2

= 0.381,
p = 0.537
t = -0.936,
p = 0.360
t = -1.351,
p = 0.181
Fisher’s = 1.630,
p = 0.202
2

= 0.142,
p > 0.999
2

= 6.483,
p = 0.011*
2
= 1.578,
p = 0.209

E = employees, P = partners.
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Appendix 13: Supplementary information regarding Study Two participants’ physiological stress
characteristics
Table A15. Study Two participants’ mean salivary waking cortisol concentrations categorised by sex and
employees’ shift time.

Roster Phase
Late
Early
work
leave

Early
work

Middle
work

Middle
leave

Late
leave

9.27 ± 1.19
8.67 ± 1.04

6.31 ± 0.65
9.76 ± 1.34

9.11 ± 1.01
11.1 ±1.45

6.68 ± 1.09
11.31±1.88

7.90 ± 0.93
10.35±1.85

8.91 ± 1.22
13.71±1.72

7.31 ± 1.34

9.24 ± 1.09

6.50 ± 1.20

7.85 ± 1.16

7.97± 1.06

6.01 ± 1.06

8.84 ± 2.44

6.80 ± 1.90

9.05 ± 1.68

13.3 ± 2.45

Sex
Men (n = 15)
Women (n = 14)

Employees’ shift time
Day shift
8.95 ± 1.16
(n = 13)
Rotating shift
9.12 ± 2.67
(n = 4)
Values are mean ± SEM.

Appendix 14: Supplementary information regarding Study Two participants’ work-related perceived
stress characteristics
Table A16. Study Two day and rotating shift employees’ work-related stress levels.

Day at work in general
Day shift (n = 13)
Rotating shift (n = 5)
Shift time
Day shift (n = 13)
Rotating shift (n = 5)
Shift length
Day shift (n = 13)
Rotating shift (n = 5)
Accommodation
Day shift (n = 13)
Rotating shift (n = 5)
Separation
Day shift (n = 13)
Rotating shift (n = 5)

Early work

Middle work

Late work

Statistical test of
difference

1.62 ± 0.21
2.20 ± 0.25

1.45 ± 0.16
2.62 ± 0.20

1.58 ± 0.22
2.30 ± 0.20

F = 7.232,
p = 0.017*

1.38 ± 0.19
2.10 ± 0.33

1.42 ± 0.18
1.73 ± 0.19

1.27 ± 0.12
1.70 ± 0.20

F = 2.722,
p = 0.120

1.23 ± 0.12
1.70 ± 0.20

1.10 ± 0.08
1.45 ± 0.20

1.08 ± 0.05
1.30 ± 0.20

F = 5.392,
p = 0.035*

1.31 ± 0.17
1.40 ± 0.29

1.37 ± 0.20
1.18 ± 0.13

1.27 ± 0.17
1.50 ± 0.32

F = 0.008,
p = 0.929

1.92 ± 0.26
2.60 ± 0.37

1.77 ± 0.22
2.35 ±0.42

1.73 ± 0.23
2.90 ± 0.75

F = 2.834,
p = 0.113

Values are mean ± SEM. Possible response range: Not stressed (1) – Very stressed (5).
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Appendix 15: Supplementary information regarding Study Two participants’ social support
characteristics correlated with perceived stress levels
Table A17. Correlation matrix of Study Two participants’ social support and perceived stress characteristics.

Employee (n = 18)
Support wanted
Support: partner
Support: others
Support: co-workers
Partner (n = 14)
Support wanted
Support: employee
Support: others
Support: co-workers

Roster phases
Late
Early
Middle
Late
work
leave
leave
leave
General Perceived Stress Levels

Whole study

Early
work

Middle
work

0.364
0.103
0.514
0.170

0.770**
0.653
0.295
0.943*

0.745**
0.461
0.227
0.161

0.272
0.151
0.176
NA

0.237
0.167
0.208
NA

0.504*
-0.051
0.266
NA

0.529**
0.193
0.143
-0.056

0.497
-0.155
0.089
-0.504

0.413
-0.148
0.152
-0.404

0.467
0.138
0.335
0.022

0.379
0.068
-0.037
0.303

0.393
0.321
0.415
0.209

0.214
-0.174
-0.489
-0.283

0.027
-0.048
-0.241
-0.078

*statistical significance at the 0.05 level. ** statistical significance at the 0.01 level.
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Appendix 16: Study Two participants coping behaviours correlated with perceived and physiological
stress levels
Table A18. Correlation matrix of Study Two employees’ coping behaviours, perceived stress and physiological
stress characteristics.

Perceived stress
Coping Behaviours

General perceived
stress

Whole study (n = 16)
Active coping
0.269
Planning
0.081
Acceptance
0.042
Instrumental support
-0.373
Emotional support
0.033
Work-to-leave transition (n = 16)
Active coping
0.105
Planning
0.299
Acceptance
0.536*
Instrumental support
0.303
Emotional support
0.282
Leave-to-work transition (n = 16)
Active coping
0.678**
Planning
0.573**
Acceptance
0.509**
Instrumental support
-0.003
Emotional support
0.541

Work-related
perceived stress due to
day at work in general

Waking cortisol
concentration (nmol/L)

0.476*
0.404
0.185
-0.099
0.174

0.221
0.218
-0.140
-0.305
-0.142

0.355
0.527*
0.530*
0.517*
0.363

-0.466*
-0.046
-0.050
-0.058
-0.198

0.244
0.369
0.389
0.437
0.168

0.425
0.477
0.291
0.271
0.538*

* = statistical significance at the 0.05 level, ** = statistical significance at the 0.01 level.
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