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ABSTRACT 

Aims: 

  This study aimed to investigate the prevalence of the common mental health 

disorders associated with increased exposure to potentially traumatic events in career and 

volunteer firefighters, and to identify which individual, acute stressor, operational and 

organisational factors predict mental health outcomes. 

Method: 

 Four Australian services participated in a prospective study, with 335 firefighters 

completing an online survey twice (12-months apart).  The survey comprised demographic 

and fire service information, self-report measures for PTSD, depression, anxiety, alcohol use, 

exposure to personal trauma and life stressors, number and types of firefighter-related 

potentially traumatic events experienced in the previous 12-months, job satisfaction related 

to operational and organisational characteristics of their role, and a measure of the priority 

their fire service placed on their psychological wellbeing.  Structured clinical interviews were 

conducted with a sample of survey respondents to assess for PTSD, depression, generalised 

anxiety disorder and alcohol use disorder.   

Results: 

From 297 clinical interviews (91 career firefighters and 206 volunteer firefighters), 

24% (n = 22) of the career firefighters met diagnosis for any psychiatric disorder. Of these, 

3% met criteria for PTSD, 5% for depression, 4% for generalised anxiety disorder, and almost 

12% for alcohol use disorder.   

The primary regression analyses indicated the following findings for the career 

firefighters. The main variable associated with each of the four disorders was the respective 

level of symptoms at baseline.  In addition, exposure to more potentially traumatic events in 

the previous 12 months contributed to, and high job satisfaction associated with the 

operational aspects of their role protected them against the development of PTSD and 

depression. Finally, the findings indicated that experiencing more recent life events in the 

previous 12 months and rank (being a firefighter) contributed to more symptoms of Alcohol 

Use Disorder.  

From the interviews 17% (n = 35) of the volunteer firefighters met diagnosis for any 
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psychiatric disorder. Of these, 2% met criteria for PTSD, 4% for depression, 5% for 

generalised anxiety disorder, and 6% for alcohol use disorder. The primary regression 

analyses indicated that the only predictor of PTSD, generalised anxiety disorder and alcohol 

use disorder was the respective baseline level for each disorder.  The main predictors of 

depression were baseline level of symptoms of depression and experiencing more recent 

life events in the previous 12 months.   

Conclusions: 

 The relatively low prevalence rates for the career and volunteer firefighters in this 

study indicate their reasonably good mental health across the four disorders. The rates 

compare favourably with other firefighter studies and are comparable with the rates in the 

general population for most disorders. An exception to this was volunteer firefighters’ high 

rate of alcohol dependence and low rate of PTSD.   

 The findings indicate the importance of fire services developing cultures that support 

and encourage the early identification and management of symptoms and have systems in 

place to monitor the types of and frequency of firefighters’ exposure to potentially 

traumatic events. Finally, particularly for the career firefighters, the findings highlight the 

protective nature of high job satisfaction associated with operational characteristics of their 

role and reduced mental health symptoms, and the importance for firefighters and 

managers to recognise and address reductions in job satisfaction.  
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1 INTRODUCTION TO FIREFIGHTER MENTAL HEALTH 

1.1. Study context and focus 

Society relies on emergency service personnel to ensure public safety, protection 

and health.  Firefighters, police, paramedics, emergency service workers, disaster workers 

and military personnel are responsible for responding to a range of emergencies including 

medical, fire, hazardous material, accident, acts of terrorism, other violent incidents, and 

natural disasters.  Firefighting is commonly reported in Australia and the USA as one of the 

most dangerous and stressful occupations (Jahnke, Poston, Jitnarin, & Haddock, 2012; 

Penney, 2016; Aisbett, Larsen, & Nichols, 2011), and yet the mental health of firefighters 

appears to be less frequently researched than the other emergency service populations. 

Of the approximately 280,000 firefighters in Australasia, 11% are career and 89% are 

volunteer firefighters (Australian Fire and Emergency Services Authorities Council, 2018).  

Career and volunteer firefighters’ role in emergency management exposes them to 

considerable psychological and physical risks, as they attend incidents involving dangerous 

rescue operations, threat of injury or death, exposure to chemicals and other toxins, 

multiple fatalities, and witnessing severe injuries, death, and gruesome sights.  Frequent 

involvement in such potentially traumatic events increases the risk of development of not 

only posttraumatic stress disorder, but also depression, anxiety and alcohol use (Heinrichs et 

al., 2005; Ikin, Creamer, Sim, & McKenzie, 2010; Meyer, Zimering, Daly, Knight, Kamholz, & 

Gulliver, 2012; North, Kawasaki, Spitznagel, & Hong, 2004; O'Donnell, Creamer, & Pattison, 

2004; Wagner, Heinrichs, & Ehlert, 1998).   

The research literature in relation to the mental health of firefighters has had 

predominantly two foci; first, the rate of mental health disorders due to regular exposure to 

potentially traumatic events, and second, the risk and protective factors associated with the 

development of mental health disorders.  There is considerable evidence that exposure to 

potentially traumatic events results in a proportion of firefighters developing mental health 

problems that may create substantial distress and cost to the individual and the fire service. 

However, there is a lack of consensus for both career and volunteer firefighters as to the risk 

of mental health disorders associated with being a firefighter, as there is marked variation in 

the prevalence rates of mental health disorders associated with regular exposure to 
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potentially traumatic events, namely, PTSD, depression, anxiety and alcohol use disorder 

(Fraess-Phillips, Wagner, & Harris, 2017; Jahnke, Poston, Haddock, & Murphy, 2016; Jones, 

2017).  Further, the bulk of this research has been conducted in relation to identifying 

prevalence rates of PTSD, as opposed to the other mental health disorders, and in career 

firefighters, rather than volunteer firefighters (Bryant & Guthrie, 2007; Chamberlin & Green, 

2010; Del Ben, Scotti, Chen, & Fortson, 2006; Heinrichs et al., 2005; Regehr, Hill, Knott, & 

Sault, 2003; Skeffington, Rees, & Mazzucchelli, 2017; Wagner et al., 1998).  Finally, estimates 

of prevalence have been mostly based on self-reported symptoms as opposed to clinical 

diagnostic interviews. 

The second focus in the literature is on the risk and protective factors that increase 

or reduce the likelihood of mental health problems developing. There is a lack of knowledge 

and clarity in relation to the identification of firefighter-specific risk and protective factors.  

There is evidence of the impact of other contextual factors in addition to exposure to 

potentially traumatic events, such as the routine operational aspects of firefighters’ work 

and the stressors associated with working in an organisation, but a dearth of research that 

has investigated the comprehensive range of factors together in a single study (Armstrong, 

Shakespeare-Finch, & Shochet, 2014; Bacharach & Bamberger, 2007b; Leka, Jain, Widerszal-

Bazyl, Żołnierczyk-Zreda, & Zwetsloot, 2011; Meyer et al., 2012).  Importantly, these sorts of 

factors are more amenable to modification than those associated with attendance at 

potentially traumatic events.  Of relevance also, is whether the risk and protective factors 

impact differently on career and volunteer firefighters’ mental health, and the relative 

contribution of each of these factors for each cohort in relation to not only PTSD, but also 

depression, generalised anxiety disorder and alcohol use disorder. 

Previous research identifying the risks and protective factors associated with 

firefighters’ mental health has looked at four sets of contributing factors.  They include those 

associated with attendance at potentially traumatic events, related to the individual, and 

related to operational and organisational aspects of the role.  Not surprisingly, the most 

commonly recognised and researched is the relationship between attendance at potentially 

traumatic events and the development of PTSD.  These events include fires, accidents, and 

natural and human made disasters, and can involve safety risks such as contact with 

hazardous materials, dangerous rescue situations and extreme heat, and associated 

psychological risks such as threat of injury to self or colleagues, working under extreme 
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conditions and time pressure.  Across all four sets of factors, the research has identified 

many more of the risks associated with the role, as opposed to protective factors (Beaton, 

Murphy, Johnson, Pike, & Corneil, 1999; Meyer et al., 2012; Pinto, Henriques, Jongenelen, 

Carvalho, & Maia, 2015).  Extent of exposure has been identified as a risk factor, with 

firefighters exposed to a greater number of potentially traumatic events and the cumulative 

effects of this increased exposure creating more risk for the development of symptoms of 

PTSD, depression and heavy drinking (Brazil, 2017; Regehr, Hemsworth, & Hill, 2001). 

A range of individual factors that contribute to mental health outcomes following 

exposure to potentially traumatic events have been investigated.  These include age (Bryant 

& Harvey, 1995, 1996), gender (Chapman et al., 2012; Murphy, Beaton, Cain, & Pike, 1995), 

and perceived support (Meyer, Zimering, Daly, Knight, Kamholz & Gulliver, 2012).  A person’s 

attitude to their role/job and the resulting job satisfaction experienced has consistently 

been identified as an important individual variable in influencing wellbeing, both physical 

and psychological, as well as engagement at work and productivity (Bowling, Eschleman, & 

Wang, 2010; Faragher, Cass, & Cooper, 2013; Nadinloyi, Sadeghi, & Hajloo, 2013), but has 

been less researched amongst firefighters. Several studies have investigated the effect of 

perceived social and family support on firefighters’ engagement in work and job satisfaction 

(Beaton, Murphy, Pike, & Corneil, 1997; Bernabe & Botia, 2016; Cowman, Ferrari, & Liao-

Troth, 2004; Innes & Clarke, 1985). 

Less researched factors are those that involve the impact of routine operational 

variables such as role, shift work, time critical responses, ‘command and control’ leadership, 

autonomy and control, fatigue, and working in extreme conditions.  Studies which have 

investigated operational variables have generally looked at one or two, such as the 

emotional demands of the job or shiftwork, and investigated them in relation to their 

association with attending potentially traumatic events, as opposed to taking a broader 

approach and including regularly experienced operational characteristics such as false 

alarms, downtime between jobs, media coverage, and attendance at non-emergency jobs 

(Caputo et al., 2015; Lim, Baek, Chung, & Lee, 2014; Wolkow, Aisbett, Reynolds, Ferguso, & 

Main, 2016). In addition, the research has largely focussed on the development of PTSD 

symptoms, general psychological distress and job satisfaction, and not on the development 

of anxiety, depression or alcohol disorders (Brough, 2004, 2005).  The array of routinely 

experienced operational characteristics inherent in the role of a firefighter have not been 
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investigated in relation to their effect on job satisfaction and subsequent mental health 

outcomes. 

The final factor, which is the least thoroughly researched, comprises what aspects of 

working in an organisation impact firefighters’ mental health.  Available evidence indicates 

that the organisational stressors contribute substantially to job satisfaction and stress-

related mental health outcomes in firefighters, and that these types of demands may in fact 

be more detrimental to mental health outcomes than the impact of potentially traumatic 

events (Bacharach & Bamberger, 2007b; Beaton & Murphy, 1993; Beaton, Murphy, Pike, & 

Jarrett, 1995).  Despite evidence of the link between job satisfaction and mental health 

outcomes, it has not been investigated in firefighters in relation to the routinely 

experienced organisational characteristics associated with their job.  

In summary, research has established that there is a risk, albeit sometimes a small 

one, of firefighters developing mental health problems as a result of their exposure to 

potentially traumatic events, not only in relation to PTSD, but also to depression, generalised 

anxiety disorder (GAD) and alcohol use disorder (AUD) (Bryant & Guthrie, 2007; Heinrichs et 

al., 2005; Meyer et al., 2012).  In addition to the risks associated with exposure to potentially 

traumatic events, the research has also indicated that three other sets of factors (individual, 

operational and organisational) have the potential to contribute to firefighters’ mental 

health.  But this research is inconclusive as to what risk and protective factors related to the 

potentially traumatic event, individual, operational and organisational aspects of firefighters’ 

work are associated with the development of these mental health disorders, and which of 

them has most impact on mental health outcomes (DiGangi et al., 2013; Marmar et al., 

2006; Meyer et al., 2012). 

It is therefore critical to conduct further research to clarify the extent of risk of the 

firefighting role on mental health. This research should aim to establish the prevalence of 

the mental health disorders that may develop as a result of increased exposure to 

potentially traumatic events, and occupation-specific risk and protective factors that lead to 

or reduce the likelihood of their development. Such research should also aim to develop 

greater knowledge and understanding of how the role impacts differently on the mental 

health of career and volunteer firefighters. The findings would have important implications 

for fire services seeking to mitigate risks for their staff and volunteers and promote their 

wellbeing. 



 

5 
 

1.2. Thesis outline 

Chapter 2 describes the methodology employed in the literature review to enable 

an investigation of the aims outlined above and provides an overview of the trauma 

literature for firefighters and the general population.  The review incorporated previous 

research related to rate of exposure to potentially traumatic events; prevalence rates for 

posttraumatic stress disorder (PTSD), and where possible, the other mental health disorders 

that commonly occur alongside PTSD, namely, depression, generalised anxiety disorder 

(GAD) and alcohol use disorder (AUD); as well as research that investigated the individual 

(demographic and other), acute stressor, operational and organisational characteristics that 

may contribute to firefighters’ mental health.  Finally, Chapter 2 includes a discussion of the 

limitations of literature to date, and how the current study aims to build on the existing 

literature.   

Chapter 3 reviews the occupational health literature to identify a comprehensive 

theoretical model of work stress within which to incorporate the four sets of factors 

investigated in the current study. 

Chapter 4 begins with an outline of the rationale for the current study, and describes 

its aims, main questions and related hypotheses. 

Chapter 5 describes the methodology utilised to address the aims and main 

questions, including descriptions of the study design, procedure, measures, participants, 

and data analyses. 

Chapter 6, the first results chapter, presents the prevalence rates from the clinical 

interviews and compares them with the self-report mental health data in relation to PTSD, 

depression, GAD and AUD.   

Chapter 7 presents the results of two sets of hierarchical linear regression analyses 

in relation to the contribution of the individual, acute stressor, operational and 

organisational variables to symptoms of PTSD, depression, GAD and AUD. 

The findings in relation to prevalence rates and contributing factors to PTSD, 

depression, GAD and AUD are discussed in Chapter 8.  This chapter also presents an 

overview of the strengths and limitations of the current study, the theoretical, fire service 

and research implications of the findings, and ideas for future research. 

Finally, the conclusions of the study are presented in Chapter 9. 



 

6 
 

2 RELEVANT LITERATURE 

2.1. Literature review methodology 

2.1.1. Key questions 

Literature was reviewed to address two key questions. Firstly, what is the existing 

research evidence related to the prevalence of and contributing factors to firefighters’ 

mental health?  Secondly, what model of occupational stress would be most appropriate to 

answer the research questions in the current study. As there are many similarities in the 

role of firefighters worldwide in that they are required to respond to the same types of 

emergency events that involve risk of physical and psychological injury, international studies 

of firefighter mental health have been included as a point of comparison with the Australian 

literature.  

2.1.2. Review Methodology 

The following review of the literature takes a systematic narrative review approach. 

To answer the first key question, three aspects of the existing literature have been 

reviewed. Firstly, that which quantifies firefighters’ rate of exposure to potentially traumatic 

events. Secondly, that which identifies the prevalence of mental health disorders commonly 

associated with firefighters’ increased exposure to potentially traumatic events. Finally, that 

which identifies additional factors that contribute to and minimise the likelihood of the 

development of mental health disorders in firefighters. To identify appropriate literature, 

the author engaged in an extensive search of databases (Medline, PsychInfo and Google 

Scholar) incorporating the following search terms related to career and volunteer 

firefighters, mental and psychological health and predictors of mental health: 

Paid firefighters OR professional firefighters OR first responders or emergency 

responders or rescue workers OR emergency services workers OR disaster workers AND 

posttraumatic stress disorder OR depression OR anxiety OR alcohol disorder OR stress OR 

burnout OR psychological disorder OR psychological injury OR prevalence mental health 

AND risk factors OR demands OR occupational hazards OR occupational risks OR potentially 

traumatic events OR critical incidents OR high-risk industries OR workplace psychosocial 

stressors OR protective factors OR resources OR shiftwork OR autonomy OR control OR 
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workload OR organisational stress.  

To answer the second key question, an additional search of occupational stress 

theories was undertaken using the following search terms: 

Organisational stress models OR work stress OR organisational health OR employee 

wellbeing.  

Both searches were restricted to English language, research studies, systematic 

review articles, and grey literature. No restrictions of dates of articles were set. 1,202 

research articles were yielded, 809 related to the firefighters’ mental health search, and 393 

related to the work stress models search. The abstract of each article was reviewed and 

checked against the following inclusion criteria: articles and dissertations that addressed the 

psychological health of career and/or volunteer firefighters, prevalence rates of mental 

health disorder and/or factors contributing to firefighters’ mental health. The process 

resulted in a primary group of 71 mental health and 61 work stress articles, which were 

matched to the scope of this review in terms of context and content.  

The following section provides an overview of the Australian literature that 

identified prevalence rates of one or more of the mental health disorders associated with 

exposure to potentially traumatic events (PTSD, depression, generalised anxiety disorder, 

and alcohol use disorder) in career and/or volunteer firefighters. 

2.2. Prevalence of mental health disorders and contributing factors 

2.2.1. Australian firefighters 

2.2.1.1. Australian firefighters’ prevalence of Posttraumatic Stress 

Disorder (PTSD) 

The vast majority of research was conducted with career firefighters as opposed to 

volunteer firefighters, although there has been a recent increasing focus on the impact of 

the role on volunteer firefighters (Milligan-Saville et al., 2018; Stanley, Boffa, Hom, Kimbrel, 

& Joiner, 2017).  A range of PTSD prevalence rates linked to firefighters’ potentially 

traumatic event exposure is reported in the Australian literature based on the use of 

different self-report assessment measures, but there is a dearth of research that 

incorporates clinical interviews to determine the rates. Only two studies incorporated a 

clinical interview for diagnosis, and both were conducted with career firefighters.  The first 
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is a prospective study that involved 52 trainee career firefighters in the NSW Fire Brigade 

who were assessed for PTSD prior to any operational work and subsequently four years 

later.  Their initial assessment incorporated the Posttraumatic Stress Disorder Scale (PTSDS; 

Foa, 1995) and the Structured Clinical Interview for DSM-IV (First, Gibbon, Spitzer, & 

Williams, 1996), while the follow-up assessment involved the PTSDS self-report survey only.  

There was no evidence of PTSD at the initial assessment, while 12% were found to have 

PTSD at the four-year follow-up (Bryant & Guthrie, 2007).  Although there appeared to be an 

increase in prevalence of PTSD between baseline and follow-up, the differences in 

assessment procedures make interpretation of the results difficult, as it is recognised that 

different prevalence rates can be produced based on the different methodology.  There is 

conflicting evidence as to whether self-report measures produce more, the same or less 

symptoms than diagnostic interviews (Eaton, Neufeld, Chen, & Cai, 2000; Fairburn & Beglin, 

1994; Zimmerman et al., 2006).  The other study (Van Hooff et al., 2017) estimates 

prevalence rates amongst career firefighters from the Metropolitan Fire Service in South 

Australia. The rates are based on 578 self-report surveys and 369 clinical interviews using 

the Composite International Diagnostic Interview [CIDI; World Health Organization 

Computer Assisted Psychiatric Interview CIDI Version 3; (Kessler & Üstün, 2004)].  The 

clinical interviews identified that in the previous 12-months, 6% firefighters met criteria for 

PTSD, 1% for GAD, 5% for depression, and 3% for any AUD . 

The following studies all incorporated reported self-report measures to identify 

prevalence.  One study compared the self-reported health of three groups of Queensland 

career firefighters: recruits; firefighters on-shift; and firefighters who had recently attended 

a fatality (Chamberlin & Green, 2010).  Interestingly, they found that 29% of the recruits, 

35% of the on-shift firefighters and 31% of the firefighters who had recently attended a 

fatality had scores indicating the likely presence of psychiatric disorders on the General 

Health Questionnaire (GHQ-12; Goldberg & Williams, 1988).  In relation to PTSD, 14% of the 

recruits, 10% of the on-shift firefighters and 13% of the firefighters who had recently 

attended a fatality had scores on the IES-R (Weiss, 2007) above the cut-off of 33, which is 

indicative of the likelihood of PTSD (Creamer, Bell, & Failla, 2003).  These results indicate 

that a considerable number from all three groups had been impacted by their firefighting 

role and were experiencing psychological distress and PTSD symptoms. 

A study (Armstrong et al., 2014) incorporating 218 Queensland career firefighters 
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who had all reported experiencing a traumatic event as part of their role, indicated that 23% 

were experiencing clinical levels of PTSD symptoms based on having scores above 33 on the 

IES-R (Weiss, 2007).  In a sample of 210 career firefighters from Department of Fire and 

Emergency Services (DFES) in Western Australia (Skeffington et al., 2017), 5% were 

identified as having probable PTSD based on their scores on the PCL-C (Weathers, Blake, et 

al., 2013).  The study provided evidence that the number of potentially traumatic event 

exposures over the past five years (Traumatic Stress Schedule (TSS); Norris & Hamblen, 

2004) was the strongest contributor to PTSD symptoms, with social support and coping style 

also being statistically significant contributors.  Their findings also indicated that 

maladaptive coping skills (Brief Coping Orientations to Problems Experienced; Brief COPE 

(Carver, 1997) such as self-distraction, venting, substance abuse and self-blaming, 

accounted for more of the variance in PTSD symptoms than did adaptive coping strategies 

such as active coping, planning, positive reframing, humour and emotional support. 

In a self-report survey of 816 NSW career firefighters, Paterson et al. (2012) found 

that 6% met criteria for PTSD, based on DSM-IV Criterion A for PTSD and the Posttraumatic 

Diagnostic Scale (PTDS; Foa, 1995), while almost 80% reported experiencing mild or no 

symptoms of PTSD.  This estimate was based on a more conservative cut-off score (not 

specified), however, when a less conservative cut-off was used (again not specified) an 

estimated 14% met criteria for PTSD. 

A survey of 341 current and 274 retired firefighters from Fire and Rescue New South 

Wales found that the rates for the retired firefighters indicated statistically significantly 

higher levels of symptoms of PTSD (Harvey et al., 2016).  They estimated that 8% of career 

firefighters and 18% of retired firefighters had probable PTSD, based on the DSM-IV 

Criterion A for PTSD and the Post-traumatic Diagnostic Scale (PTDS; Foa, 1995).  Although 

these prevalence rates were not based on clinical interview, the assessment incorporated 

exposure to a criterion event as well as the complete range of PTSD symptoms, providing 

more direct comparison with interview-based prevalence rates.  The findings from this study 

highlight the high levels of symptoms in the retired firefighters, who have been neglected in 

previous research, and the relationship between cumulative exposure to potentially 

traumatic events over their career and the increased risk of PTSD, depression and increased 

alcohol use. 

Regehr, Hemsworth, & Hill (2001) surveyed 99 career firefighters from the 

file:///G:/PhD/THESIS_FINAL/HABANCROFT_WELLBEING%20OF%20FIREFIGHTERS%20-150219.docx%23_ENREF_128
file:///G:/PhD/THESIS_FINAL/HABANCROFT_WELLBEING%20OF%20FIREFIGHTERS%20-150219.docx%23_ENREF_128
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Metropolitan Fire Brigade, Melbourne, Australia, and 65 volunteer firefighters from the 

Country Fire Authority in Victoria, Australia.  However, the findings are limited in that results 

are provided for the combined group and not based on their career or voluntary role.  They 

found that 7% met criteria for PTSD based on a score of 26 or more on the IES, while 

another 68% had scores indicating moderate levels of symptoms.  These results indicate the 

existence of a large proportion of firefighters with subsyndromal symptoms, with only 25% 

of firefighters having no or mild levels of symptoms.  Additionally, the results indicated that 

the number of potentially traumatic events experienced was correlated with PTSD scores 

(IES; Horowitz, Wilner, & Alvarez, 1979).  Given the distinctions between the roles of career 

and volunteer firefighters, the amalgamation of their results masked any potential 

differences in mental health outcomes because of exposure to potentially traumatic events. 

The difference between the self-reported trauma symptoms in volunteer and career 

firefighters was explored in a study incorporating 67 volunteer and 75 career firefighters in 

Queensland (Dean, Gow, & Shakespeare-Finch, 2003). The findings indicated that career 

firefighters were more impacted, with 23% experiencing serious posttraumatic stress 

symptoms (defined as IES-R scores of 28 or higher; (Weiss, 2007), in comparison with 9% of 

volunteer firefighters.  

Varying rates of PTSD from different fire services and utilising different measures 

were reported in the following two studies of volunteer firefighters. The first study included 

751 volunteer firefighters from across New South Wales, and reported that the results 

indicated that 17% were experiencing subsyndromal posttraumatic stress, having scored 19 

or over on the IES (Horowitz et al., 1979).  A further 9% scored 29 or over, which indicated 

serious and extreme posttraumatic stress (Bryant & Harvey, 1995, 1996).  The second study 

involved 423 volunteer firefighters and staff members from the New South Wales Rural Fire 

Service who completed the four-item self-report version of the PTSD Checklist for DSM-5 

(PCL-5), 5% had probable PTSD.  Of the 423, 233 were volunteer firefighters, 126 were 

operational staff, and 61 were non-operational support staff.  There was evidence of the link 

between more frequent exposure to potentially traumatic events and the risk of developing 

PTSD, however no evidence of a linear relationship between cumulative exposure and 

increasing rates of PTSD (Milligan-Saville et al., 2018). 



 

11 
 

2.2.1.2. Australian firefighters’ prevalence of Depression 

One Australian study incorporating career firefighters from the Metropolitan Fire 

Service in South Australia used a clinical interview to diagnose prevalence of depression.  

The Composite International Diagnostic Interview (CIDI, World Health Organization 

Computer Assisted Psychiatric Interview CIDI Version 3; (Kessler & Üstün, 2004) identified 

that 5% met criteria for depression in the previous 12-months (Van Hooff et al., 2017). 

The remainder of the studies report prevalence rates for depression based on self-

report.  Rates of depression were also at the lower end in a study of 816 NSW career 

firefighters (Paterson et al., 2012), where scores from the Hopkins Symptom Checklist–16 

indicated that 4% had probable, and 6% had highly likely depression.  A survey of 341 

current and 274 retired firefighters from Fire and Rescue New South Wales (Harvey et al., 

2016) found that the rates for the retired firefighters indicated statistically significantly 

higher levels of symptoms of depression (18%) than the rate for current career firefighters 

(5%).  These prevalence rates were based on the brief version of The Symptoms Checklist 

Core Depression Scale (SCL-CD6; Magnusson Hanson et al., 2014). 

Regehr et al., (2001) surveyed 99 career firefighters from Metropolitan Fire Brigade 

and 65 volunteer firefighters from Country Fire Authority in Victoria, Australia.  Like their 

PTSD findings, the results were provided for the total group and not based on their career or 

voluntary roles.  They found that 3% met criteria for depression, as measured on the Beck 

Depression Inventory (BDI; Beck & Beamesderfer, 1974).  Additionally, they found that the 

number of potentially traumatic events experienced was correlated with depression scores 

(as measured by the BDI).  Although Beyond Blue’s recent study (Lawrence et al., 2018) did 

not assess for depression, participants were asked if they had ever been diagnosed with a 

mental health problem.  Of the fire and rescue participants, almost 24% of career 

firefighters and 24% of volunteer firefighters reported having ever had a diagnosis of 

depression, while approximately 14% of career and 12% of volunteer firefighters reported 

having a current diagnosis of depression (made by a professional). 

2.2.1.3. Australian firefighters’ prevalence of Generalised Anxiety 

Disorder 

One Australian study used a clinical interview (CIDI) to estimate prevalence rates of 

anxiety in career firefighters from the Metropolitan Fire Service in South Australia.  The 
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clinical interview identified that in the previous 12-months, 1% met criteria for GAD (Van 

Hooff et al., 2017).  The only other Australian study that investigated the prevalence rate of 

anxiety was based on self-report.  It established rates between 4% for probable, and 6% for 

highly likely anxiety based on scores on the Hopkins Symptom Checklist–16 (Paterson et al., 

2012). 

Although Beyond Blue’s recent study (Lawrence et al., 2018) did not assess for 

anxiety, as with depression, participants were asked if they had ever or were currently 

diagnosed with an anxiety disorder.  Of the firefighters, 17% of career firefighters and 14% 

of volunteer firefighters reported that they had been diagnosed by a professional at some 

time in their lives with an anxiety disorder, while about 12% of career firefighters and 9% of 

volunteer firefighters reported that they had a current diagnosis of an anxiety disorder. 

2.2.1.4. Australian firefighters’ prevalence of Alcohol Use Disorder 

Van Hooff et al.’s (2017) study was the only one to based diagnosis of AUD on a 

clinical interview. They established that in the previous 12-months, 3% of career firefighters 

met criteria for AUD based on diagnosis by the CIDI; comprising 2% for alcohol harmful use 

and 1% for alcohol dependence.  Alcohol use was measured on the self-report AUDIT 

(Saunders, Aasland, Babor, De la Fuente, & Grant, 1993) in another two Australian studies.  

The first study (Paterson et al., 2012) found that 51-56% of firefighters had high risk of 

alcohol related harm, which was exponentially higher than in the general population.  The 

second study (Harvey et al., 2016) comprised a self-report survey of 274 current firefighters 

from Fire and Rescue New South Wales and used the three-item version of the AUDIT-C 

(Saunders et al, 1993). They found that 4% of career firefighters were engaging in heavy 

drinking (more than 42 standard drinks in per week). 

Beyond Blue’s recent study (Lawrence et al., 2018) included the AUDIT-C (Saunders, 

Aasland, Babor, De la Fuente, & Grant, 1993) to screen for alcohol use.  They reported 

relatively heavy alcohol consumption amongst the career firefighters, with approximately 

21% drinking alcohol more than four times/week, while nearly 19% consumed five or more 

drinks on a single occasion on a weekly or more frequent basis, and about 17% consumed 

10 or more standard drinks in a single session in the past 30 days.  Based on the National 

Health and Medical Research Council (NH&MRC) 2009 guidelines, career firefighters’ 

reported consumption placed about 21% of them at risk of long-term harm and almost 55% 
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of them at risk of both short-term and long-term harm.  The volunteer firefighters also 

reported relatively heavy alcohol consumption. Their findings indicate that although they 

were drinking as frequently as the career firefighters, they were drinking less on the 

occasions when they did drink.  The study indicated that of the volunteer firefighters, 24% 

consumed alcohol more than four times/week, nearly 13% consumed five or more drinks on 

a single occasion on a weekly or more frequent basis, and about 7% consumed 10 or more 

standard drinks in a single session in the past 30 days.  Based on the NH&MRC guidelines, 

volunteer firefighters’ reported consumption placed about 22% at risk of long-term harm 

and 35% at risk of both short-term and long-term harm. 

2.2.1.5. Summary Australian firefighter prevalence literature 

Most of the prevalence rates reported in Australian studies were based on self-

report assessments from the career cohort of firefighters, and predominantly in relation to 

PTSD.  Some studies also reported rates of depression, with considerably fewer reporting 

rates for the four disorders.  One study stood out as it led the Australian and international 

field in that it reported rates on all four disorders and used clinical interviews to make the 

diagnoses (Van Hooff et al., 2017). This study differed from the current research in that it 

only involved one metropolitan fire service, used the Composite International Diagnostic 

Interview (CIDI, World Health Organization Computer Assisted Psychiatric Interview CIDI 

Version 3; (Kessler & Üstün, 2004), and provided weighted estimates from the 369 clinical 

interviews for the entire fire service population.  

There was marked variability in the rates of mental health disorders associated with 

potentially traumatic event exposure within the Australian studies.  For career firefighters, 

the PTSD prevalence rates ranged between 6% and 23%. At the lower end, this is similar to 

the 12-months prevalence rate found in the general population (6% total; 5% male; 8% 

female) (McEvoy, Grove, & Slade, 2011), but at the high end is about four times greater.  

The reported rates for depression ranged between 3% and 8%.  Again, at the lower end this 

is like the 12-months prevalence rate found in the general population [4%, Australian 

Bureau of Statistics, National Mental Health and Wellbeing Survey (NMHWS; Statistics, 

2007)], and double the rate at the high end.  There was only one systematic study of 

generalised anxiety disorder, which provided a rate of 1%, which is extremely low. This is 

less than half the rate reported in the general population (3%, NMHWS, Australian Bureau; 
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Statistics, 2007).  Comparing the rates for alcohol use was problematic because of 

differences in method of reporting across the studies.  Nevertheless, the reported rates for 

career firefighters were 3% for AUD, 4% to 7% reported heavy drinking, with 51 to 56% of 

firefighters having high risk of alcohol related harm.  Van Hooff et al. (2017) reported a 

prevalence rate of 3%, consistent with that found in the general population (NMHWS, 

Statistics, 2007).  However, the bulk of the research indicated high alcohol consumption 

amongst firefighters (Boxer & Wild, 1993; Carey, Al-Zaiti, Dean, Sessanna, & Finnell, 2011; 

Haddock et al., 2012; Haddock, Day, Poston, Jahnke, & Jitnarin, 2015; Lawrence et al., 2018; 

Stanley et al., 2017). 

There have been fewer studies documenting rates of disorder in the volunteer 

firefighter literature, and greater variability in rates compared to the career cohort.  The 

rates for PTSD varied from 5% to 17% based on studies reviewing the impact of routine 

work.  At the low end, this is like the rate in the general population, but at the high end it is 

almost three times as great.  There were no systematic studies of rates for generalised 

anxiety disorder, depression or alcohol use disorder.  The only prevalence rates reported 

post-disaster were those from the Ash Wednesday studies, with rates varying enormously 

based on the time at which firefighters were assessed post-disaster.  The studies indicated 

the long-term psychological impact of being involved in such a disaster, with 18% of 

volunteers having PTSD, 10% still having symptoms of major depression, and 42% abusing 

alcohol at 42 months post disaster (McFarlane, 1986; McFarlane, 1989; McFarlane & Papay, 

1992). 

The variation in rates reported within and between the career and volunteer 

firefighter studies could reflect a range of methodological differences (outlined in section 

2.4.). Further, the variation could reflect a true difference in mental health impact for career 

and volunteer firefighters, with greater impact in volunteer firefighters. 

The next section outlines the prevalence rates identified in non-Australian 

firefighters for PTSD, depression, Generalised Anxiety Disorder and Alcohol Use Disorder. 

2.2.2. Non-Australian firefighters 

2.2.2.1. Non-Australian firefighters’ prevalence of Posttraumatic Stress Disorder (PTSD) 

Most research involved assessments of PTSD, as opposed to the other mental health 
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disorders associated with increased exposure to potentially traumatic events.  Relatively low 

prevalence rates (4%) were reported for current PTSD based on clinical interviews in two 

studies of professional firefighters in Poland and in USA (Dudek & Koniarek, 2000; Meyer et 

al., 2012).  The rates were extremely similar, despite using different interview schedules.  

Dudek & Koniarek’s study (2000) used the PTSD interview (Watson, Juba, Manifold, Kucala, 

& Anderson, 1991) to assess for symptoms based on DSM-IV-R criteria, while Meyer, et al. 

(2012) used the Clinician Administered PTSD Scale to assess for DSM-IV criteria (CAPS; Blake 

et al., 1995).   

The remainder of the studies incorporated self-report survey data only.  In a cross-

national European study (Kehl, Knuth, Hulse, & Schmidt, 2014), the Impact of Events Scale-

Revised (Weiss & Marmar, 1996) was used in the relevant language to assess for symptoms 

of PTSD amongst 1,916 career and volunteer firefighters from eight European countries.  

They used the recommended cut-off score of 33 (Creamer et al., 2003), and found that 8% 

met criteria for PTSD. 

In a study of 61 career firefighters (Nydegger, Nydegger, & Basile, 2011), 7% had a 

probable diagnosis of PTSD based on the self-report Post-Traumatic Stress Disorder 

Checklist—Civilian Version (PCL—C; Weathers, Blake, et al., 2013). This estimate may be 

low, as the authors’ used a relatively high cut-off score of 50, as opposed to the range of 

cut-off scores of 30-35, recommended by the National Center for PTSD for use in civilian 

primary care, or defence screening or general population samples.  Haslam & Mallon (2003) 

incorporated the Post-traumatic Diagnostic Scale (PDS; Foa, 1995) to assess the level of PTS 

symptoms in 31 British career firefighters.  Their results indicate that although 3% (two 

firefighters only) met criteria for PTSD based on DSM-IV criteria, in each case the exposure 

was to a non-firefighter traumatic event. 

Other studies have identified higher rates of PTSD.  For example, a study of American 

and Canadian career firefighters identified a rate of 22% and 17% in the American and 

Canadian firefighters respectively, using scores from the Impact of Events Scale (IES; 

Horowitz et al., 1979) (Corneil, Beaton, Murphy, Johnson, & Pike, 1999).  The higher rates 

may be accounted for by a lower cut-off score (26) being used in this study compared to 

several other studies.  To compare the difference in rates as a consequence of using 

different measures and cut-off scores, Del Ben et al. (2006), assessed prevalence of PTSD 

based on both the IES (Horowitz et al., 1979) and PCL – C (Weathers, Blake, et al., 2013).  As 
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to be expected, the rates varied significantly based on which measure and cut-off score was 

used.  For example, when they used the IES, PTSD rates varied from 22% (cut-off score of 

19), to 17% (cut-off score of 26), the same rate reported by Corneil, et al. (1999) for the 

Canadian sample in his study, using the same cut-off score.  The use of a cut-off score of 44 

on the PCL-C resulted in a substantially lower estimation for PTSD (8%).  To equate the PCL 

with the DSM-IV criteria, Del Ben et al. (2006) classified firefighters as positive for PTSD if 

they endorsed the required number of symptoms in each cluster, rather than basing 

diagnosis on a total score.  This method resulted in an estimated prevalence rate of 6%.  

Finally, when they also included the DSM-IV criteria of symptoms having an impact on 

functioning at home, work or socially, the rate dropped further to 5%.  The authors made a 

point of noting that most of the participants in the study did not report having serious 

psychological symptoms despite having worked for 14 years on average and having been 

exposed to multiple potentially traumatic events. 

The self-report PTSD Symptom Scale (Foa, 1995) was used to assess PTSD in a small 

sample of 43 German career firefighters (Heinrichs et al., 2005) at baseline, and at six, nine, 

12 and 24 months after recruitment.  While none of the firefighters met criteria for PTSD at 

baseline, 16% met criteria for PTSD at 24 months, and a further 19% met criteria for sub-

syndromal PTSD.  Self-report data based on the IES-R (Weiss, 2007) in a Japanese sample of 

urban and regional career firefighters (Mitani, Fujita, Nakata, & Shirakawa, 2006) used a cut-

off score of 25 which resulted in 18% identified as at high risk of having PTSD.  An equivalent 

rate in a sample of career German firefighters was found based on data from the PTSD 

Symptom Scale (Foa, 1995) (Wagner et al., 1998).  A study of 142 career Taiwanese 

firefighters (Chen et al., 2007) also identified a similar rate of probable PTSD (16%).  

However, this latter study used an alternative self-report screening assessment for PTSD, 

the Disaster-Related Psychological Screening Test (DRPST; Huang-Chih Chou et al., 2003), 

and followed the screening by a psychiatrist reviewing the results for probable cases of 

PTSD (using a cut-off score of 4/7 on the DRPST).  A slightly lower rate of PTSD (12%) was 

found in a sample of 397 Portuguese career firefighters (Pinto et al., 2015) who completed 

the Response to the Traumatic Event Scale (McIntyre & Ventura, 1996).  This is a self-report 

measure that assesses PTSD criteria B, C and D according to DSM-IV.  Firefighters had 

reported exposure to at least one potentially traumatic event, thereby fulfilling Criterion A.  

A criticism of the study was that Criterion F (impact on functioning) was not assessed, which 
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resulted in a higher rate than if the impact of symptoms on social or occupational 

functioning had been considered.   

Comorbidity of PTSD with other mental health disorders following exposure to 

potentially traumatic events is extremely common amongst all populations, including 

firefighters (Bennett et al., 2005; Heinrichs et al., 2005; Meyer et al., 2012; Wagner et al., 

1998), civilians (Breslau, Davis, Andreski, & Peterson, 1991; North et al., 2002; O'Donnell et 

al., 2004; Shalev et al., 1998), and military personnel (Bleich, Koslowsky, Dolev, & Lerer, 

1997; Ikin et al., 2010).  It is reported that between 50% to 80% of those diagnosed with 

PTSD also meet criteria for another mental health condition, such as depression, substance 

use disorder or another anxiety disorder (Creamer et al., 2001).  Despite the recognition of 

increased comorbidity, a very limited number of firefighter studies report rates on the four 

disorders associated with increased exposure to potentially traumatic events.  

A meta-analysis of 39 prospective studies that included firefighters, other emergency 

service populations and the general population, found that the average proportion of 

delayed onset PTSD was substantially higher in emergency service populations than in the 

general population (Utzon-Frank et al., 2014).  Another meta-analysis looked at prevalence 

and trajectories of PTSD in various populations and found evidence of prevalence of PTSD 

generally decreasing over time, except for those potentially traumatic events that were 

intentionally caused, in which cases prevalence rates increased over time (Santiago et al., 

2013). 

2.2.2.2. Non-Australian firefighters’ prevalence of Depression 

Several studies, all using self-report measures such as the Beck Depression Inventory 

(BDI-II; Beck, Steer, & Brown, 1996), the Brief Symptom Inventory for depression (De Beurs 

& Zitman, 2006), and the Disaster-Related Psychological Screening Test (DRPST; Huang-Chih 

Chou et al., 2003) reported reasonably low rates of depression.  The first was a study of 142 

American career firefighters (Meyer et al., 2012) which found a low rate of depression (4%). 

The next study of 27 Brazilian career firefighters reported 7% as having moderate and 

severe depression (Monteiro, Abs, Labres, Maus, & Pioner, 2013), while 7% of 147 career 

and 131 volunteer Dutch firefighters were also found to have depression (Plat, Frings-

Dresen, & Sluiter, 2012). The final study found a higher rate of probable depression (10%) in 

410 Taiwanese career firefighters (Chen et al., 2007). This rate was based on a self-report 
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screening assessment followed by a psychiatrist’s review of the results for probable cases of 

depression. 

2.2.2.3. Non-Australian s firefighters’ prevalence of Generalised Anxiety Disorder 

A study of 142 American career firefighters (Meyer et al., 2012) was the only study 

to report the rate of anxiety. The rate was relatively low (4%), based on the self-report Beck 

Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer, 1988). 

2.2.2.4. Non-Australian firefighters’ prevalence of Alcohol Use Disorder 

There were few systematic studies of the rate of problematic alcohol consumption 

amongst firefighters, despite regular reporting of high levels of alcohol consumption in this 

population over many years (Boxer & Wild, 1993; Haddock et al., 2012; McFarlane, 1998; 

Murphy, Beaton, Pike, & Johnson, 1999; Piazza-Gardner et al., 2014; Smith, Gallagher, Tran, 

& Vujanovic, 2018).  In those studies that reported prevalence rates, different measures 

were used to assess for problematic alcohol consumption, making direct comparisons 

difficult.  Prevalence of probable alcohol abuse as measured on the CAGE (Ewing, 1984) was 

reported as 11% in a group of American career firefighters (Meyer et al., 2012).  Another 

study assessed alcohol use within a group of career and volunteer firefighters in the United 

States, again using the CAGE questionnaire to identify problematic drinking (Haddock et al., 

2012).  Their results indicate that both the volunteer and career firefighters were engaging 

in problematic levels of alcohol consumption.  The volunteer firefighters had a high rate of 

alcohol consumption with 45% reporting binge drinking in the past month.  Of the 

volunteers who drank alcohol, 10% reported having driven while intoxicated.  The career 

firefighters also exhibited relatively heavy drinking with 56% reporting binge drinking in the 

past month, and 9% of those who drank alcohol in the past month reported having driven 

while intoxicated.  Another study of American career firefighter’s (Piazza-Gardner et al., 

2014) also reported high drinking levels.  Results from the AUDIT-C (Bush, Kivlahan, 

McDonell, Fihn, & Bradley, 1998) indicated that 89% of the firefighters consumed alcohol 

and 34% reported binge drinking in the past month, with almost four glasses consumed on 

each occasion, with a maximum of approximately five drinks per occasion in the past month.  

High rates of alcohol disorder ranging from 22% to 42% were reported following firefighters’ 

exposure to major events and disasters (McFarlane, 1988; Monteiro et al., 2013; North et 
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al., 2002), although this finding is complicated by the presence of pre-existing psychiatric 

disorders including alcohol use disorder (North et al., 2002).  The reported rates of alcohol 

abuse for firefighters are higher than those reported in the general population in the United 

States (Kanny, Liu, Brewer, Control, & Prevention, 2011). 

2.2.2.5. Summary non-Australian firefighter prevalence literature 

As with the Australian research, most of the prevalence rates reported in non-

Australian studies were based on self-report assessments from the career cohort of 

firefighters, primarily from cross-sectional design methodology, and predominantly in 

relation to PTSD.  Various measures are used to assess PTSD.  The study of Del Ben et al. 

(2006) highlights the variation in rates because of using different cut-off scores in the one 

measure and different measures.  These methodological differences make interpretation of 

and comparison between findings from existing research extremely difficult.  Given the 

strong evidence that PTSD is frequently comorbid with other disorders, very few studies 

systematically assessed for the four disorders commonly associated with increased exposure 

to potentially traumatic events.  Rates of PTSD for career firefighters based on their routine 

work varied from 4% to 22%.  The rates for anxiety for routine work varied from 4% to 7%, 

depression 3% to 7%, and the only prevalence rate for alcohol abuse was 11%.  In relation to 

disaster work, PTSD prevalence rates varied from 0 to 22%, the few studies reporting 

prevalence of anxiety varied from 4% to 7%, with another study reporting that 27% had 

symptoms of anxiety, but not that the symptoms met criteria for diagnosis.  In relation to 

depression, prevalence rates were much higher and varied between 20 to 27%, while rates 

for hazardous drinking in the previous 12-months were also high and varied from 22 to 42%. 

There were no systematic studies of the impact of routine work (as opposed to 

disasters) on volunteer firefighters’ symptoms of PTSD, depression, anxiety or alcohol use 

disorder.  One study identified a relatively high rate of binge drinking (45%), although 

alcohol consumption in the volunteer cohort is also reported to be high as it is in the career 

firefighters (Haddock et al., 2012; Stanley et al., 2017).  

2.2.3. Overview of current knowledge of Australian and non-Australian firefighter 

prevalence rates 

The existing research has provided an inconsistent and confusing picture of the 
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impact of the firefighting role on mental health.  The research was equivocal about the 

psychological impact of the work on firefighters, in that the most common mental health 

disorder was PTSD, which occurred in a small but sometimes considerable minority.  Up to 

50% of firefighters with PTSD had a comorbid depressive disorder (McFarlane & Bryant, 

2007) and there was increased risk for other mental health problems including anxiety, 

alcohol and sleep disorders (Chiu et al., 2011; Heinrichs et al., 2005; Lim et al., 2014; 

McFarlane & Bryant, 2007).  Despite this substantial and increasing evidence of the 

comorbidity of PTSD with other disorders, there was a dearth of research that 

comprehensively assessed for these other disorders to enable a more complete 

understanding of the risks associated with the firefighting role. 

There was marked variability in the rates of the mental health disorders 

associated with potentially traumatic event and disaster exposure within the Australian 

and international firefighter studies.  PTSD prevalence rates ranged between 6% and 

32%, which at the lower end, was similar to the rate found in the general population, but 

at the high end was about five times as great.  The reported rates for depression ranged 

between 10% and 23%.  Even at the lower end, this was over twice the prevalence rate in 

the general population.  In relation to alcohol use, the prevalence rates for hazardous 

drinking ranged from 42% (McFarlane & Papay, 1992) to 56% (Paterson et al., 2012), 

which at the higher end is 14 times greater than the general population.  This could 

reflect some of the methodological issues outlined above or a serious mental health 

problem within this cohort, given their increased exposure to potentially traumatic 

events.  The greatest proportion in the general population (38%) had only experienced 

one lifetime traumatic event, while 97% of Australian career firefighters reported 

experiencing one potentially traumatic event over the past five years (Skeffington et al., 

2017) and 44% of volunteer firefighters reported experiencing between one and five 

potentially traumatic events in the previous 12-months (Milligan-Saville et al., 2018). The 

low rates could also reflect the healthy worker effect, where those firefighters with 

significant mental health problems have left the fire service resulting in the remaining 

firefighters being relatively healthy and able to cope with the requirements of their role 

(Choi, 2000).  

There was a lack of systematic research both nationally and internationally in 

relation to the prevalence rates for depression, anxiety and alcohol use, and to a lesser 
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extent, PTSD, which was particularly apparent in relation to the volunteer firefighting 

population.  Given the lack of rigorous research as well as the inconsistent and confusing 

picture provided by the existing literature, it is critical that high quality research is 

conducted to increase our knowledge in relation to the risks for firefighters associated with 

exposure to potentially traumatic events. 

From the literature it is clear that risk and protective factors contribute to, or protect 

against, the development of mental health disorders after exposure to trauma. The 

following section investigates the literature to determine what factors contribute to poor 

mental health in firefighters, and what factors protect against mental Illness, and includes a 

rationale for the factors incorporated in the current study.  

2.3. Factors contributing to firefighters’ mental health 

2.3.1. Individual factors and mental health outcomes 

2.3.1.1. Demographic risks 

Individual characteristics influence the way firefighter’s respond to the range of 

situations they are exposed to.  There is empirical evidence that several factors related to 

the individual have the potential to impact on firefighter’s mental health.  Younger age was 

a risk factor and contributed to higher levels of symptoms of PTSD (Bryant & Harvey, 1995, 

1996).  Mostly, being female is a risk factor for the development of PTSD, depression and 

anxiety (Brewin et al., 2000). In the general population, although females are exposed to 

fewer potentially traumatic events, the prevalence of PTSD is higher (Breslau, Davis, 

Andreski, Peterson, & Schulz, 1997).  Being female was a risk factor for depression in 

firefighters (Chapman et al., 2012; Cowman et al., 2004; Murphy et al., 1995), but being an 

employed male firefighter increased the risk of probable PTSD in the Beyond Blue national 

emergency service mental health study (Lawrence et al., 2018). 

2.3.1.2. Social support 

A number of firefighter studies have found that the perception of adequate social 

and family support protects against the development of general mental health outcomes 

such as burnout and stress, as well as promotes engagement in work and job satisfaction 

(Beaton et al., 1995; Bernabe & Botia, 2016; Cowman et al., 2004; Innes & Clarke, 1985).  A 
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high level of perceived support has been found to protect against the development of PTSD 

symptoms (Chamberlin & Green, 2010; Corneil et al., 1999; Meyer et al., 2012; Regehr et al., 

2003; Weiss, Marmar, Metzler, & Ronfeldt, 1995) and symptoms of depression (Huynh, 

Xanthopoulou, & Winefield, 2013; Roy & Steptoe, 1994; Thormar et al., 2013).  The recent 

Beyond Blue study (Lawrence et al., 2018) measured support received and given by their 

participants.  The study provides evidence for both career and volunteer firefighters that a 

low level of received social support increased the risk for probable PTSD. In addition, the 

evidence indicated that a high level of received social support for employees with a 

diagnosed current mental health disorder reduced the rate of binge drinking. 

2.3.1.3. Mental health symptom level 

Current levels of symptoms have been shown in firefighter studies to persist over 

time and to be strongly associated with similar symptoms at follow-up.  In a prospective 

study of firefighters and paramedics, Beaton, et al., (1999) found that symptoms persisted 

over time as evidenced by baseline scores on the IES (Horowitz et al., 1979) predicting IES 

scores at 6 month follow-up.  Further, a study of firefighters found that post-trauma 

caseness, symptoms of stress, and symptoms of alcohol use at time one, were generally the 

most strongly associated variables on the same measures two years later (Murphy et al., 

1999).  Another prospective study of firefighters who attended the World Trade Centre 

disaster in 2001, identified that subthreshold PTSD scores at baseline was the variable most 

strongly associated with probable delayed PTSD three years later (Berninger, Webber, Niles, 

et al., 2010).  The link between symptoms at baseline and follow-up mental health has been 

noted in studies with a range of populations including motor vehicle and other accident and 

injury survivors (Bryant & Harvey, 2002; Bryant, O’Donnell, Creamer, McFarlane, & Silove, 

2013; Carty, O'Donnell, & Creamer, 2006), war veterans (Horesh, Solomon, Keinan, & Ein-

Dor, 2013; LeardMann, Smith, Smith, Wells, & Ryan, 2009) and a variety of other 

populations such as survivors of bombing, shooting, cancer and natural disasters (Utzon-

Frank et al., 2014). 

2.3.1.4. Individual factors included in the current study 

The current study included the demographic categorical variables of age, gender, 

and education.  Based on evidence from the existing firefighter literature of their 
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importance in influencing mental health outcomes, mental health symptoms at baseline and 

firefighters’ perception of personal support received are included as continuous 

independent variables.   

2.3.2.  Exposure to acute stressors and mental health outcomes 

There is substantial evidence of the link between the experience of more stressful 

life events and negative mental health outcomes in various populations.  These include 

personal events such as car accidents, and unexpected illnesses and deaths, as well as work-

related traumatic events.  

2.3.2.1. Recent life events 

Cumulative life stress in relation to the experience of personally stressful events 

before or after the traumatic event has been found to contribute to the development of 

PTSD and depression in the general population (Breslau et al., 1991; Brewin, Andrews, & 

Valentine, 2000; Kendler, Karkowski, & Prescott, 1999; Kendler et al., 2010; Stroud, Davila, & 

Moyer, 2008), and to PTSD in the veteran population (Schnurr, Lunney, & Sengupta, 2004), 

and the police and firefighting populations (Witteveen et al., 2007). 

2.3.2.2. Firefighter-related potentially traumatic events 

The firefighter literature in relation to the mental health impact of exposure to 

potentially traumatic events indicates that a small but sometimes considerable minority of 

firefighters develop PTSD and other mental health disorders (Bryant & Guthrie, 2007; 

Heinrichs et al., 2005; Meyer et al., 2012), but that most firefighters maintain reasonably 

good mental health despite their regular exposure to potentially traumatic events.  Several 

factors related to potentially traumatic event exposure are identified in the research as 

increasing or reducing the risk for poor mental health outcomes.  Most of this research is 

related to the occurrence of PTSD as opposed to other mental health disorders.  Evidence 

suggests that generally these risk factors also result in other mental health disorders, such 

as anxiety, depression and alcohol use disorders (Bryant & Harvey, 1996; Chamberlin & 

Green, 2010; Haslam & Mallon, 2003; Meyer et al., 2012).  Having a better understanding of 

these risk and protective factors is crucial, particularly for firefighters whose role involves 

regular exposed to potentially traumatic events, so that their employers can provide as safe 
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a workplace as possible. 

There is considerable evidence for the development of PTSD following the 

experience of one personally or professionally traumatic event across a number of 

populations (Brewin et al., 2000; Engelhard, van den Hout, & Arntz, 2001; Shalev, Peri, 

Canetti, & Schreiber, 1996).  In the emergency service sector, the Beyond Blue study has 

highlighted this link (Lawrence et al., 2018).  Their findings indicate that career firefighters 

who experienced an event at work that deeply affected them had increased risk of 

developing PTSD. Further, the rate of PTSD was higher for employees who had experienced 

a stressful event in the workplace compared with those who experienced one outside of 

work. 

Although there is considerable research into the impact of exposure to potentially 

traumatic events on mental health amongst firefighters, given the frequency with which 

firefighters are exposed to potentially traumatic events, there is a lack of attention to the 

number and rate of exposure. The next sections will investigate what is known about rate of 

exposure and mental health consequences from the Australian and non-Australian 

literature.  

2.3.2.2.1. Rate of exposure to potentially traumatic events 

Firefighters have a much higher rate of exposure to traumatic events than the 

general population, which creates substantial risk for their cumulative effects on mental 

health (Geronazzo-Alman et al., 2017).  Despite this knowledge, there is a dearth of 

information on the extent of firefighters’ exposure, in terms of how many potentially 

traumatic events they experience over their career, or even in the previous 12-months.  The 

following overview summarises the Australian and non-Australian literature in terms of 

what is known about firefighters’ rate of exposure to potentially traumatic events.  

2.3.2.2.1.1. Australian firefighters 

The Australian firefighter’s role involves prevention and response activities.  The 

latter part of the role creates considerable challenges, as it involves attendance at a range of 

potentially traumatic events including structural fires, motor vehicle incidents, as well as 

bushfire and other natural and man-made disasters.  The role requires the application of a 

range of skills including making decisions quickly while under considerable pressure, and a 

high level of physical and emotional skills to managing complex, challenging and often 
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rapidly changing circumstances.  In some fire services firefighters are also required to 

provide a medical emergency service.  This involves firefighters responding to all life-

threatening medical emergencies such as cardiac arrest, severe breathing difficulties, 

drowning, suicide and drug overdoses, and provision of immediate patient care until 

paramedics arrive. 

Despite acknowledgement of the increased rate of exposure and the cumulative 

effects of this exposure on firefighters’ mental health, only two Australian studies report the 

rate of exposure to potentially traumatic events in examining mental health outcomes and 

solely for career firefighters.  The first study (Paterson, Bryant, Kemp, Dobson, Kerin, 

Harkness & Marsh, 2012) reported that over the career firefighters’ employment, 99% had 

attended an incident that involved one or more people having serious injuries, 94% had 

attended an incident involving a fatality, and over 20% had substantial exposure, having 

attended more than 21 incidents involving one or more fatalities.  The second study 

(Skeffington et al., 2017) reported that 97% of career firefighters were exposed to at least 

one potentially traumatic event in the previous five years, with 45% exposed to four or 

more. 

Although the recent Beyond Blue national police and emergency services study 

(Lawrence et al., 2018) did not report on rate of exposure to potentially traumatic events, it 

provided evidence that approximately 36% of career firefighters had experienced an event 

at work that had deeply affected them. 

There was some considerable research into the impact of exposure to potentially 

traumatic events in the career firefighting population, and to a much lesser extent in the 

volunteer firefighting population, with much less data on the rate of career and volunteer 

firefighters’ exposure to potentially traumatic events.  Notwithstanding this, it was 

recognised that an important characteristic of firefighters’ work is the cumulative effect of 

multiple exposures (Geronazzo-Alman et al., 2017). 

The literature in relation to rate of exposure for non-Australian firefighters will now 

be reviewed.  

2.3.2.2.1.2. Non-Australian firefighters 

Similarly, few international studies report rates of potentially traumatic event 

exposure, despite acknowledgement of the risks associated with this exposure on 
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firefighters’ mental health. One descriptive study of 102 Canadian volunteer firefighters 

investigated the number of potentially traumatic events that volunteer firefighters had 

attended during the previous two years and over the duration of their career.  In this group 

of firefighters, where length of service ranged from 30 days to 45 years (with a mean of 14 

years), 8% reported not having attended any potentially traumatic events, 22% reported 

attending between one and five, 27% reported attending between six to twelve, 10% 

reported attending between 13 to 20, and 34% reported attending more than 20 potentially 

traumatic events.  In relation to exposure in the previous two years, 15% reported attending 

no potentially traumatic events, 44% attending between one and three, 22% attending 

between four to six, 15% attending seven to ten, and 4% attending more than ten (Brazil, 

2017). These rates compare with 76% of Canadians in a general population study who 

reported exposure to one or more traumatic events in their lifetime, with the majority 

reporting exposure to multiple events with a mean and standard deviation of 2.3 (Van 

Ameringen, Mancini, Patterson, & Boyle, 2008).  Despite this extremely limited evidence, 

volunteer firefighters understandably have an increased rate of exposure to traumatic 

events than the general population. 

2.3.2.2.1.3. Overview rate of exposure 

The handful of studies reporting rate of exposure identified that experiencing a 

greater number of potentially traumatic events is a risk factor for PTSD, depression and 

heavy drinking (Brazil, 2017; Harvey et al., 2016; Regehr et al., 2001).  The rate of exposure 

is related to the question of the impact of the cumulative nature of this exposure.  There is 

substantial evidence for the deleterious impact of cumulative exposure with some research 

indicating that the cumulative impact of potentially traumatic events over the years may be 

more critical to the development of PTSD, than the exposure to any single event (Del Ben et 

al., 2006; Geronazzo-Alman et al., 2017; Karam et al., 2014).  In addition, two recent 

Australian studies indicate that for both career and volunteer firefighters, cumulative 

exposure is a risk factor for development of PTSD, depression and heavy alcohol 

consumption (Harvey et al., 2016; Milligan-Saville et al., 2018). 

2.3.2.2.1.4. Acute stressor factors included in the current study 

Given the above-mentioned evidence, the current study included the number of 

personally stressful life events experienced in the previous 12-months, and the number of 
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different types of potentially traumatic events and the frequency with which they were 

experienced during the previous 12-months. These were both included as continuous 

variables to examine their link with PTSD, depression Generalised Anxiety Disorder and 

Alcohol Use Disorder.  

2.3.3. Operational factors related to firefighting and mental health 

outcomes 

Evidence in relation to the impact of general operational factors exists in the general 

workforce but not in the firefighting industry.  A meta-analysis of prospective studies that 

investigated the link between psychosocial work stressors and mental health problems 

provides evidence that work involving combinations of high psychological demands and lack 

of control are risk factors for mental health disorders such as psychological distress, 

depression, and stress (Stansfield & Candy, 2006). Very few routine operational factors 

inherent to the daily role of a firefighter, such as shiftwork, variety and challenge, role, 

fatigue, downtime between jobs, autonomy and control, and sleep disturbance, have been 

investigated as to their relationship with mental health outcomes.  A study of a combined 

group of police, fire and ambulance in New Zealand indicates that the routine operational 

and organisational demands of the job contribute more to low levels of job satisfaction and 

work-family conflict, than the acute aspects of the work (Brough, 2005). The following 

specific operational aspects of a firefighter’s role have been investigated. 

2.3.3.1. Shiftwork  

Another study found that several routine occupational factors including difficulties 

with shiftwork, sleep problems and concerns about job skills, in addition to a range of 

organisational stressors, were the strongest predictors of PTS symptoms in firefighters 

(Meyer et al., 2012).  Shift work has been identified as a major stressor amongst emergency 

personnel and has been related to several psychological and physical health problems 

including cardiovascular diseases, sleep disorders, fatigue depression anxiety and stress 

(Carey et al., 2011; Lim et al., 2014; Wolkow et al., 2016).   

2.3.3.2. Career and voluntary role 

There is controversy in the literature as to whether being in a voluntary firefighting 
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role is a risk or protective factor.  Some studies indicate the former, where being a volunteer 

is a risk factor for the development of PTSD and depression (Bryant & Harvey, 1995; Stanley 

et al., 2017; Wagner & O'Neill, 2012), whilst others indicate the opposite; where volunteers 

are less likely to be impacted (Dean et al., 2003).   

2.3.3.3. Rank  

Holding a supervisory rank in the fire service has been linked with the development 

of PTSD (Armstrong, 2014), while being a Chief as opposed to a firefighter is associated with 

lower rates of binge drinking (Haddock et al., 2012). 

2.3.3.4. Length of service  

The evidence for the impact of length of service on mental health outcomes is 

confusing as to whether increasing years of service is a risk or protective factor.  An example 

of this is seen in Corneil’s (1999) study, which reported that having more than 15 years of 

service significantly increased the chances of developing PTSD in the Canadian but not in the 

U.S. sample of firefighters.  A study of 61 career firefighters (Nydegger et al., 2011) 

identified greater length of service as a risk factor for PTSD, with those firefighters with 

higher length of service having more symptoms of PTSD as assessed with the self-report 

Post-Traumatic Stress Disorder Checklist—Civilian Version (PCL—C; Weathers, Blake, et al., 

2013), and using less emotional support than did firefighters with shorter length of service.  

More specifically, Lawrence’s (2018) national police and emergency service study, provides 

evidence that those firefighters with length of service greater than 10 years had a 

significantly increased risk of developing PTSD, when compared with those employees 

whose length of service was less than two years.  Similarly, other studies have found a link 

between increasing length of service and other negative mental health outcomes in 

firefighters.  These include length of service and self-reported psychological distress (Dean 

et al., 2003; Moran & Britton, 1994) and burnout (Murphy, Beaton, Pike, & Cain, 1994).  

Contrary to these findings, there is also evidence that increasing years of service is a 

protective factor, with firefighters using well established and effective coping strategies 

(Moran, 1998).  Several studies found higher or similar PTSD prevalence and general 

psychological distress in new recruits in comparison with older and more experienced 

firefighters, including a comparison with firefighters who had recently attended a fatality 
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(Chamberlin & Green, 2010; Heinrichs et al., 2005).  Again, the inconsistency in results is 

likely to indicate the complexity of the relationships between the factors, and the need for 

further research to better understand these relationships. 

2.3.3.5. Excessive work hours 

There is much evidence as to the health risks of regularly working excessive hours.  

In particular, working long hours has frequently been cited in the general literature as a risk 

factor for poor psychological health including higher levels of stress, fatigue, burnout and 

psychological distress, (Caruso, 2004, 2006; Sparks, Cooper, Fried, & Shirom, 1997; 

Spurgeon, Harrington, & Cooper, 1997; Taris, Schaufeli, & Verhoeven, 2005). Despite this 

evidence, the impact of regularly working excessive hours has not been investigated in the 

firefighting cohort, although some studies have examined fatigue, sleep disturbance and 

shiftwork on psychological and physical health in firefighters (Carey et al., 2011; Lim et al., 

2014; Wolkow et al., 2016).  

2.3.3.6. Job satisfaction and operational factors 

Although there is substantial empirical evidence as to the relationship between job 

satisfaction and mental and physical health outcomes in the general workforce (Bowling et 

al., 2010; Faragher, Cass, & Cooper, 2005), there has been limited research that investigates 

the specific impact of operational characteristics on job satisfaction in either the general or 

firefighting industry.  Several studies have investigated the impact of a relatively small 

number of operational aspects of the firefighter role, including variety, workload, job 

content, and physical work conditions, on mental health outcomes. Apart from one finding 

which indicated that job satisfaction was found to be lower in firefighters with greater 

length of service (Saijo, Ueno, & Hashimoto, 2008; Stringer, 2006; Traut, Larsen, & Feimer, 

2000), the bulk of findings indicated that operational aspects had less influence on mental 

health outcomes than organisational aspects (Brough, 2004, 2005; O’Driscoll & Brough, 

2003; Saijo et al., 2008). 

2.3.3.7. Overview operational factors 

Despite the literature providing evidence that operational factors influence 

firefighters’ mental health, there is inconsistency in relation to which factors could be risk 

factors for the development of PTSD, and little evidence in relation to the development of 
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other mental health disorders.  There is also a dearth of research that provides evidence for 

operational factors that are protective in nature. 

2.3.3.8. Operational factors included in the current study 

Based on previous research, the current study included rank, hours worked in the 

week prior to completion of the survey (as a reflection of routine firefighter-related 

workload), and length of service as categorical variables.  In addition, a checklist of 21 

routinely experienced operational characteristics and their relationship to firefighter job 

satisfaction was developed and included as a continuous variable in the study.  Some 

examples of the operational characteristics included are shiftwork, fatigue, physical 

requirements of the role, emotional and cognitive demands of the role, and responsibility of 

the role.  Most studies that investigated the impact of operational factors within firefighting 

and other emergency service populations combined them with organisational factors. For 

example, studies with firefighters have used an adapted version of the Police Daily Hassles 

and Uplifts Scales (Hart et al., 1993), Operational and Organisational Police Stress 

Questionnaires (McCreary & Thompson, 2006) or Sources of Occupational Stress Scale 

(Beaton & Murphy, 1993). To extend the findings in the existing literature, the author 

believed that it was important to discriminate between these two factors to investigate their 

separate impact on PTSD, as well as on depression, anxiety and alcohol use.  Clarification of 

whether operational or organisational aspects of the firefighting role have more influence 

on mental health is useful information for fire services, as these characteristics are more 

amenable to modification than potentially traumatic event exposure.  

A review of the existing firefighter literature in relation to organisational factors 

linked to mental health outcomes will now be provided.  

2.3.4. Organisational factors related to firefighters’ mental health  

Limited evidence exists that indicates that organisational stressors contribute 

importantly to job satisfaction and stress-related mental health outcomes in firefighters, 

and that these types of demands may in fact be more detrimental to mental health 

outcomes than the impact of potentially traumatic events (Bacharach & Bamberger, 2007b; 

Beaton & Murphy, 1993).  The general research has linked work related stress, particularly 

when it is chronic and prolonged, to the development of mental health disorders (Cox & 
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Griffiths, 2005; Leka, Jain, Cox, & Kortum, 2011).   

2.3.4.1. Organisational stressors 

Early Australian firefighter literature identified organisational factors such as policy, 

pay management and organisational competency in addition to potentially traumatic event 

related factors as contributing to their stress (Moran & Colless, 1995).  A higher level of 

stress due to organisational factors was cited as a likely contributor to firefighters being less 

able to cope with the increased psychological and emotional demands of attending 

potentially traumatic events (Moran, 1998).  A range of organisational factors including co-

worker conflict, problems with equipment and job insecurity have been identified as causing 

distress to firefighters.  These, along with other operational factors, were found to be the 

strongest predictors of PTS symptoms in firefighters (Armstrong et al., 2014; Corneil et al., 

1999; Meyer et al., 2012).  There is a very limited literature identifying organisational risk 

factors in the firefighter industry with other mental health disorders such as depression, 

anxiety and alcohol disorders. 

A recent study of Queensland career firefighters indicates that a combination of 

factors including operational and organisational stress, work event reappraisal, source of 

trauma, and social support are significant predictors of PTSD symptoms (Armstrong et al., 

2014).  Another Australian study with volunteer firefighters (Tuckey & Hayward, 2011), 

investigated the effects of camaraderie on psychological health.  In this study, camaraderie, 

which is defined as incorporating trust, a sense of belonging, and cooperation, and thus is 

related to the concept of social support, was found to be a protective factor against poor 

psychological health, as measured by the General Health Questionnaire (GHQ-12; Goldberg 

& Williams, 1988). 

Organisational factors and ‘hassles’ were frequently cited in a qualitative study of 31 

British career firefighters (Haslam & Mallon, 2003), and poor leadership and team tensions 

were strongly associated with perceived mental strain in a prospective study of 632 Finnish 

career firefighters (Lusa, Punakallio, Luukkonen, & Louhevaara, 2006).  In a prospective 

study of Korean career firefighters, factors related to the ‘organisational system’ such as 

fairness of policies, conflict, support from the fire service and opportunities to express ideas 

were identified as risk factors for depression (as measured by the Beck Depression Inventory 

(BDI; Beck & Beamesderfer, 1974) (An et al., 2015). 
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2.3.4.2. Job satisfaction and organisational factors 

Job satisfaction has consistently been identified as an important variable in 

influencing wellbeing, both physical and psychological, as well as engagement at work and 

productivity (Ahuja, Chudoba, Kacmar, McKnight, & George, 2007; Bowling et al., 2010; 

Faragher et al., 2005; Nadinloyi et al., 2013).  High demands related to workload, 

interpersonal conflict, and emotional demands have all been linked to decreased job 

satisfaction (Ahuja et al., 2007; Bakker & Demerouti, 2007; Dirks & Ferrin, 2002; Hakanen, 

Schaufeli, & Ahola, 2008).  There is substantial empirical evidence as to the relationship 

between job satisfaction and mental and physical health outcomes in the general workforce 

(Bowling et al., 2010; Faragher et al., 2005).  Further, job satisfaction has also been 

investigated in the firefighting industry.  Firefighters were included in a study with another 

25 occupations to look at the impact of a variety of sources of occupational stress on their 

physical and psychological health and job satisfaction (Johnson et al., 2005).  Firefighters 

reported average job satisfaction and physical symptoms, but higher than average levels of 

psychological symptoms.  Johnson et al.’s study (2005) identified that as physical health 

deteriorates, so does psychological wellbeing and job satisfaction.  In a study of Japanese 

firefighters a range of individual, operational and organisational variables including self-

esteem, workload and variance in workload, conflict at work, support from supervisor, and 

ambiguity in role were related to more symptoms of depression and lower job satisfaction 

(Saijo et al., 2008; Stringer, 2006; Traut et al., 2000) investigated job satisfaction based on 

twenty-five statements incorporated into five indices that reflected different aspects of 

employee satisfaction (overall job satisfaction, satisfaction with job content, satisfaction 

with departmental relationships, satisfaction with job training, and satisfaction with 

supervisor).  Job satisfaction was found to be lower in firefighters with greater length of 

service. In addition, four of the five organisational items within the ‘satisfaction with 

departmental relationships’ indices elicited the lowest endorsement, indicating the impact 

of chronic organisational issues on job satisfaction. A study of police, firefighters and 

paramedics incorporated job satisfaction as a component in Warr, Cook and Wall’s (1979) 

Work and Life Attitudes Survey.  This measure included 15 items related to job satisfaction, 

rated on a seven-point Likert scale (very dissatisfied to very satisfied).  The items included a 

number of organisational factors including fellow workers, immediate boss, rate of pay, 
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industrial relations between management and workers and chance of promotion. Work 

attitudes were found to be a substantial contributor to wellbeing and had the potential to 

cause more cumulative stress and distress than attendance at potentially traumatic events, 

and the bulk of findings indicate that organisational aspects have more influence on mental 

health outcomes than organisational aspects (Brough, 2004, 2005; O’Driscoll & Brough, 

2003). 

2.3.4.3. Psychosocial Safety Climate 

Given the evidence in relation to the influence of organisational context on mental 

health, a question of interest in this study was whether fire service culture would have a 

bearing not only on the demands and resources experienced by firefighters, but also on 

mental health outcomes over time.  A relatively recently developed construct, Psychosocial 

Safety Climate (PSC; Dollard & Bakker, 2010) has provided an understanding of the link 

between workplace culture and mental health.  Psychosocial Safety Climate measures the 

priority that management places on the psychological health of workers and proposes that 

when a high priority is placed on psychological wellbeing, policies, practices and procedures 

for the protection of worker psychological health and safety are implemented.  The 

construct proposes that organisations which exhibit a high priority on psychological 

wellbeing identify and minimise job demands and enhance the provision of job resources.  

In contrast, the construct also proposes that organisations which place a low priority on 

psychological wellbeing are at risk of their employees developing work stress, and that the 

level of Psychosocial Safety Climate within an organisation predicts work conditions and is 

directly related to the health erosion and motivation pathway in the Job Demands-

Resources Model (Demerouti, Bakker, Nachreiner, & Schaufeli, 2001).  Research has found 

that employees in organisations with a high Psychosocial Safety Climate, reflecting their high 

priority on psychological wellbeing, had a lower incidence of depression and better mental 

health outcomes (Bailey, Dollard, McLinton, & Richards, 2015; Hall, Dollard, Winefield, 

Dormann, & Bakker, 2013).  On the contrary, organisations with low levels of Psychosocial 

Safety Climate, reflecting a lack of priority placed on psychological wellbeing, resulted in the 

presence of psychosocial risks such as bullying, harassment, physical demands and violence 

(Law, Dollard, Tuckey, & Dormann, 2011), and in poorer psychological health and burnout 

(Bond, Tuckey, & Dollard, 2010; Idris, Dollard, & Yulita, 2014; Law et al., 2011).  A study of 
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Australian Police found that when station levels of Psychosocial Safety Climate were high, 

indicating the organisation’s high priority on psychological wellbeing, distress caused by high 

demands, such as having to display emotions incongruous with current feelings and having 

to deal with short-tempered members of the public, was moderated over time by high 

emotional resources, such as receiving emotional support from co-workers and supervisors 

(Dollard, Tuckey, & Dormann, 2012).  Another study indicated that high levels of 

Psychosocial Safety Climate moderated the relationship between workplace bullying and 

symptoms of posttraumatic stress in a sample of Australian police officers (Bond et al., 

2010). 

2.3.4.4. Overview organisational factors 

The above-mentioned studies provide empirical evidence linking organisational 

stressors, including poor attitude to work, as reflected in low job satisfaction to worse 

mental health outcomes.  Furthermore, they indicate that exposure to potentially traumatic 

events may not be the primary predictor of PTSD amongst firefighters, but that 

organisational factors may also be important contributors.  They also point to the need to 

include a wider range of organisational factors in addition to the other relevant factors such 

as potentially traumatic event exposure, individual and/or demographic factors, and 

operational factors in future firefighter research. This will assist in gaining a better 

understanding of which factors are more influential in contributing to an increased risk for 

PTSD and other mental health disorders (Dunmore, Clark, & Ehlers, 1999; Violanti & Aron, 

1993).  

2.3.4.5. Organisational factors included in the current study 

It is proposed to incorporate the construct of Psychosocial Safety Climate into the 

current study for two reasons.  First, a link between Psychosocial Safety Climate and mental 

health outcomes in this sample of firefighters would be a useful indicator for fire services, 

with the results providing guidance as to how services could improve the level of 

Psychosocial Safety Climate.  Secondly, the evidence presented previously indicates the link 

between high level of Psychosocial Safety Climate and improved mental health, as well as 

reduction in poor behaviours, such as bullying, harassment and violence in workplaces. 

Particularly given the high-risk nature of the firefighting industry it would be extremely 
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useful for fire services to incorporate such a measure into their routine staff surveys.  This 

would provide them with an understanding of their employees’ perception of how well their 

fire service is protecting and promoting their psychological safety and wellbeing and would 

provide them with clear indications of areas for improvement of  Psychosocial Safety 

Climate.   

In addition to the 12 item version of the Psychosocial Safety Climate scale (Hall, 

Dollard, & Coward, 2010), a checklist of 30 organisational characteristics (tailored for the 

fire industry, and including items identified in the literature as risk or protective factors) and 

how they influence job satisfaction, have been included in the current study.  Some 

examples of the organisational characteristics include overtime, procedural fairness, 

support from fire service, support from team leader and brigade culture.  Both variables are 

included as continuous variables in the current study. Clarification of the relative role of the 

influence of organisational aspects versus operational aspects on mental health outcomes is 

useful information for fire services, as these characteristics are more amenable to 

modification than potentially traumatic event exposure.  

2.3.5. Overview of risks and protective factors and mental health 

outcomes 

The literature provides considerable evidence for the contribution of the four factors 

outlined previously to the mental health of firefighters.  Most studies examined the impact 

of these factors on the development of PTSD in career firefighters, with much less research 

on other mental health disorders, despite the recognition of the association between 

increased exposure to potentially traumatic events with other symptoms.  There has been 

more emphasis in the literature on risk than protective factors, and a consistent finding that 

greater exposure to potentially traumatic events is associated with an increased risk of 

PTSD.  There was also a consistent finding that social support is protective in relation to 

PTSD, with the caveat that there are problems in interpreting outcomes because of different 

measures and sources of support.  

The evidence in relation to the operational and organisational factors that increase 

risk of or protect against the development of PTSD and other mental health disorders was 

less consistent. The bulk of the existing research with firefighters that investigated the role 

of operational and/or organisational factors and their relationship with mental health 
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outcomes was cross-sectional.  This has limited our understanding of the relationships 

between the independent and dependent variables.  In addition, as previously stated, the 

focus of many studies has been on the impact of potentially traumatic event exposure on 

mental health outcomes.  Where operational or organisational factors were investigated, 

one or several identified in existing research as having a role in influencing mental health 

outcomes were selected for inclusion. Examples of these are  social support, autonomy and 

control, shiftwork, fatigue, or emotional demands of the job (Brough et al., 2013; Tuckey & 

Hayward, 2011).  The firefighting research has made a priori assumptions about whether a 

factor is a risk or a protective factor, as opposed to relying on firefighters’ appraisal as to 

how they experience a characteristic (Bakker, Demerouti, & Sanz-Vergel, 2014; Crawford, 

Lepine, & Rich, 2010; Huynh et al., 2013; Jang et al., 2017).   

2.4. Limitations in existing research 

There are several limitations in the existing research that make interpretation of 

results and comparisons between studies difficult.  The first is a general comment related to 

the substantial differences within the worldwide firefighting industry, which make 

comparisons between and interpretations of study outcomes difficult.  In Australia, services 

are state based, each organisation has its own culture, policies and procedures, training, and 

differences in roles and duties of firefighters.  Each state and territory service are embedded 

in a unique political climate, with differences in their relationships with their union or 

association and Emergency Service Minister.  In addition, differences in geography and 

climate contribute to the types of and frequency of potentially traumatic events attended by 

firefighters.  There are similar differences in relation to the complexities of making 

comparisons between studies conducted overseas. 

A more specific research limitation relates to methodological issues.  These include a 

predominance of studies based on cross-sectional design, as well as differences in the 

measures used to assess PTSD and other mental health disorders, in the criteria and cut-off 

scores applied to diagnose ‘cases’, whether current or lifetime PTSD is measured, in 

definitions of concepts and constructs, designs, variances in diagnostic rigor, whether 

assessments are conducted via interview or self-report, timing of the assessment post 

exposure to disasters or potentially traumatic events, categories of emergency workers 
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incorporated in the studies, incorporating emergency workers who have different roles and 

training, and organisational factors such as nature of training and length of shifts (Brewin et 

al., 2000; Del Ben et al., 2006; Parrish Meadows, Shreffler, & Mullins-Sweatt, 2011).  In 

addition, there is a dearth of research investigating the relationships between the 

comprehensive range of operational and organisational factors and PTSD, depression, 

anxiety and alcohol use. Many of the studies have included only a small number of predictor 

variables, which have contributed value and knowledge, but have created only part of the 

picture related to the complex causes of firefighters’ mental health.  A number of studies 

were based on relatively small sample sizes, such as from 27-100, raising questions about 

the representativeness of the sample and the generalisability of the results (Heinrichs et al., 

2005; Hytten & Hasle, 1989; Monteiro et al., 2013).  Another limitation in many of the 

studies was a failure to clarify whether firefighters and other emergency service personnel 

were victims as well as rescuers, which has implications for the level of exposure (Benedek, 

Fullerton, & Ursano, 2007; Huizink et al., 2006).  This latter issue is particularly relevant to 

volunteer firefighters, who attend incidents in their own communities and for whom there is 

a greater potential to be personally impacted (Mitchell & Dyregov, 1993; Raphael, Singh, 

Bradbury, & Lambert, 1984). 

2.5. Chapter conclusion 

In summary, the existing worldwide firefighter literature provides evidence for the 

impact of increased exposure to potentially traumatic events on not only PTSD, but also on 

depression, anxiety and alcohol use disorder. In addition, it provides evidence for the four 

main categories of variables that have the potential to impact mental health, with indication 

that other factors may contribute as much to mental health as exposure to potentially 

traumatic events. Notably, there is a dearth of research that incorporates variables from 

each of the four categories. Finally, there is inconsistency in the findings as well as 

appreciable gaps, such as firefighters’ rate of exposure to potentially traumatic events, 

factors which might be protective in nature, and how other operational and organisational 

factors may influence mental health outcomes.   

The next chapter addresses the theoretical considerations in relation to investigating 

the impact of the four sets of contributing factors on firefighters’ mental health.
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3 THEORETICAL CONSIDERATIONS 

Given the predominant focus on the impact of potentially traumatic event exposure 

on mental health in the existing firefighter literature, and the evidence of the potential for 

additional factors to be influential, there is scope to increase our knowledge by including a 

more comprehensive range of potential independent variables.  This will enable an 

investigation of their relationship with the four main mental health disorders associated 

with increased exposure to potentially traumatic events.  Most theoretical models 

developed to understand the occurrence and course of mental health disorders following 

trauma exposure have traditionally been based on the individual, and investigate emotional 

and cognitive processing following exposure to a traumatic event (Foa, Steketee, & 

Rothbaum, 1989).  This model is inadequate to address firefighters’ exposure, as it omits 

inclusion of the work context. Therefore, a useful theoretical model needs to incorporate 

the individual model within a broader framework that acknowledges the system in which 

the firefighters are exposed. A challenge for the present study, as well as for future 

firefighter research, is to identify a theoretical framework and model of work stress that can 

incorporate the four factors (individual, acute stress, operational and organisational) 

identified in the literature as having an impact on firefighter mental health.  A review of the 

occupational stress theories is necessary in order to develop a comprehensive model of 

mental health in firefighters.  

3.1.  Models of occupational stress 

There are a few models of occupational stress which address the ongoing stress that 

is associated with one’s job and workplace.  Many of the most widely written about in the 

occupational health field are limited and narrow in their approach, as assumptions have 

been made about which specific work-related factors cause stress. Some examples include 

the Job Characteristics Model (Hackman & Oldham, 1980), the original Job Demands-Control 

Model (Karasek Jr, 1979) and the subsequently expanded Job Demands-Control-Support 

Model (Karasek & Theorell, 1990), the Person Environment Fit (French, Caplan, & Van 

Harrison, 1982), the Effort Reward Imbalance model (Siegrist, Siegrist, & Weber, 1986), and 

the Conservation of Resources Theory (COR; Hobfoll, 1989). Criticisms of these models have 
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included their failure to provide a wholistic explanation of the total experience of stress and 

strain in the workplace (Bakker & Demerouti, 2007; Vagg & Spielberger, 1998) and not being 

applicable to all occupational groups as they do not contain the range of work 

characteristics that reflect all occupations (Bakker & Demerouti, 2007). 

The current study has incorporated the Job Demands-Resources model (Demerouti, 

Bakker, Nachreiner, et al., 2001) as it addresses some of these criticisms and has been 

applied in career and volunteer firefighter research (Ângelo & Chambel, 2012, 2014; Huynh, 

Xanthopoulou, & Winefield, 2014; Tuckey & Hayward, 2011).  A basic premise of this model 

is that the factors contributing to the wellbeing of a workforce can be classified into two 

categories, job demands and job resources.  The model proposes that when there is an 

imbalance between the demands made on the individual and the resources available to deal 

with the demands, the individual experiences psychological strain and stress.  One of the 

attractions of this model is that it is generic and flexible and can be applied across 

occupations, in that it allows for the incorporation of occupation-specific demands and 

resources.  There are few studies that compare different models, however, (Lewig & 

Dollard, 2003) provide evidence that the Job Demands-Resources model results in stronger 

findings when investigating the impact of emotional demands of the job on job satisfaction 

and emotional exhaustion in a sample of call centre workers, in comparison with both the 

Job Demand Control and the Effort Reward Imbalance models. 

The Job Demands-Resources model (Demerouti, Bakker, De Jonge, Janssen, & 

Schaufeli, 2001) predicts two separate processes, a health impairment process, in which 

ongoing and chronic demands lead to serious health, performance and attitude problems, 

and a motivational process, in which job resources lead to positive outcomes such as 

increased performance, high work engagement and job satisfaction.  Job demands, which in 

the trauma literature are described as risk factors, refer to the physical, psychological 

(emotional, cognitive and behavioural), operational and organisational aspects of the job 

that require sustained effort or skills (Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2007).  

Some examples in the firefighting industry include the heavy gear that firefighters wear and 

carry, exposure to dangerous conditions, confrontation with injuries and/or death, making 

time critical decisions, and being required to control their emotions.  Some ambiguous and 

inconsistent findings have resulted in an extension of the Job Demands-Resources theory. 

Lazarus & Folkman’s (1984) Transactional Stress theory has been incorporated, which 
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resulted in the appraisal of demands as either hindrance or challenge demands (Crawford et 

al., 2010; Webster, Beehr, & Love, 2011).  It is proposed that hindrance demands cause 

interference with the achievement of goals and require sustained effort, resulting in health 

impairment, while challenge demands may require sustained effort but result in a sense of 

satisfaction or personal growth.  Recognition of the difference between these two types of 

demands has made some sense of the mixed findings, as they have the potential to result in 

both health impairment and positive health consequences (Van den Broeck, De Cuyper, De 

Witte, & Vansteenkiste, 2010).  Job challenges have been positively related to job 

satisfaction, motivation, and performance, and negatively related to job search and 

turnover, whereas job hindrances were found to have the opposite relationships (LePine, 

Podsakoff, & LePine, 2005; Podsakoff, LePine, & LePine, 2007).  This discrimination between 

hindrance and challenge demands potentially explains the unexpected positive relationships 

between some job demands (e.g., workload, time pressure, cognitive and emotional 

demands) and employees’ work engagement, wellbeing and job satisfaction (Boswell, 

Olson-Buchanan, & LePine, 2004; LePine et al., 2005; Van den Broeck et al., 2010).  This 

distinction is not new, as (Selye, 1956) described positive and negative aspects of stress, 

which he referred to as ‘‘eustress’’ and ‘‘distress’’, respectively.  He described eustress as 

the sense of achievement, feeling of hope, and/or increased energy that can be experienced 

when dealing with a difficult situation. In contrast, distress was described as the worries, 

anxiety and discomfort that can be experienced when dealing with a difficult situation. 

Recent research has indicated that a demand may be appraised as a hindrance and a 

challenge at the same time (Widmer, Semmer, Kälin, Jacobshagen, & Meier, 2012).  The 

question has been raised as to under what circumstances job demands are experienced as 

hindrances versus challenges.   

Job resources are described in the trauma literature as protective factors, and refer 

to the physical, psychological (emotional, cognitive and behavioural), operational and 

organisational aspects of firefighters’ roles that assist with the completion of work tasks or 

minimise the stressful aspects of the tasks.  Some examples in the firefighting industry 

include the camaraderie of working in a team, satisfaction of saving people, community 

trust and respect, and the specialised training provided.  It has been proposed that 

resources may buffer the impact of demands on job strain, including on burnout and the 

development of other mental health problems (Bakker & Demerouti, 2007). It has also been 
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proposed that the level of Psychosocial Safety Climate within an organisation is directly 

related to the health erosion and motivation pathway in the Job Demands-Resources Model 

(Demerouti, Bakker, Nachreiner, et al., 2001), and the level of PSC within an organisation 

has been investigated in relation to demands and resources experienced and health and 

mental health outcomes (Dollard et al., 2012; Hall et al., 2013; Huynh et al., 2014; Idris et al., 

2014). 

One of the limitations of the Job Demands-Resources model, as with many of the 

models briefly overviewed earlier in this section, is that it assumes not only what job 

characteristics are resources and demands, but also which of the demands are hindrance 

and which are challenge demands.  Examples of resources included in previous Job 

Demands-Resources model research are job autonomy, social support and organisational 

support (Ângelo & Chambel, 2014; Bakker, Hakanen, Demerouti, & Xanthopoulou, 2007; 

Chou, Hecker, & Martin, 2012), and examples of demands are work pressure, time pressure, 

emotional demands and responsibility (Chou et al., 2012; Crawford et al., 2010; Widmer et 

al., 2012).  Since the recognition of the differentiation between challenge and hindrance 

demands, some examples of demands that have been categorised as ‘challenges’ include 

time urgency, job complexity, and workload, while examples of hindrance demands include 

role conflict, bureaucracy and hassles (Crawford et al., 2010). Although this approach is 

valid, in that it tests the relevance of variables identified in the existing literature, it limits 

the identification of occupation-specific variables, by not looking to the workforce to 

identify the aspects of their role that they experience as demands and resources.  

It is the case that many operational characteristics such as shiftwork, downtime 

between jobs, responsibility of the job, physical fitness requirements, cognitive demands of 

the job, attendance at non-emergency jobs and false alarms, as well as many organisational 

characteristics, such as workload, organisational change, appreciation from fire service and 

operational guidelines, can be appraised either positively or negatively. The existing 

occupational stress literature addresses the link between an individual’s interpretation of an 

event, the emotions they experience and behaviours/actions they take (Dryden, Ellis, & 

Dobson, 1988; Ellis, 1977; Lazarus & Folkman, 1987b).  This includes interpretation of 

traumatic events and the mental health problems that can result from negative 

interpretations (Foa, et al., 1989; Park, 2010).  Following on from this, whether a firefighter 

perceives an operational and organisational characteristic as positive, in that it facilitates 
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the carrying out of their role, or as negative, in that it impedes and hinders it, is likely to 

have an impact on their job satisfaction and mental health.  Further, it may be that whether 

a job characteristic is categorised as a resource or challenge demand, and to a lesser extent 

a hindrance demand (as it is more likely that there would be agreement that such factors as 

role ambiguity, bureaucracy, discrimination, procedural fairness are hindrance demands) 

depends on how the individual appraises it and should not be assumed.  It is argued that 

how a firefighter perceives a characteristic is crucial to the impact it has on their job 

satisfaction and subsequent mental health. For example, downtime between jobs can be 

positive or negative, depending on several factors such as how often it happens, how long it 

goes on for, and the nature of the callouts on either side of the downtime.  The same can be 

said of workload; low or high workload can be positive or negative, with low workload either 

regarded as ‘boring’ or ‘a chance to recuperate’ while high workload can be interpreted as 

‘overwhelming’ or ‘stimulating’.  Obviously, assumptions made about some characteristics 

such as bullying, harassment, organisational politics, red tape or inadequate resources are 

more likely to be generally negative, and hence regarded as hindrance demands.  However, 

there is still much room for how a firefighter appraises these factors and therefore how 

much of an impact they have on firefighters’ attitude to their work, and whether the impact 

is positive or negative. This is likely to fluctuate depending on what is going on both in the 

firefighter’s work and personal life. 

 Thus, it is proposed to incorporate Lazarus and Folkman’s transactional theory of 

stress and coping (1980) into the JD-R model to ensure that the variables included in the 

model are not based on a priori assumptions.  This will result in the current study identifying 

firefighter-specific resources and demands.  Lazarus and Folkman’s model describes stress 

as the consequence of a process of primary and secondary appraisal of a situation.  The 

former involves acknowledgement of whether a threat or challenge exists, and the latter 

relates to the person’s evaluation of what resources are available to deal with it (Lazarus & 

Folkman 1988).  Despite the importance of appraisal, the meaning individuals attribute to 

demanding situations and how these impact on mental health outcomes have not been 

given the same focus as the research on coping (Dewe, O’Driscoll, & Cooper, 2012). 

Incorporating this appraisal process into the JD-R model in the current study will 

provide some clarity as to which aspects of their role firefighters perceive as resources 

(protective factors) and which they perceive as demands (risks), thereby identifying 
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firefighter-specific resources and demands. It may also provide evidence for which demands 

are experienced as challenges and/or hindrances. 

3.2.  Job Demands-Resources Model of work stress 

Based on examination of the various models of work stress, it is proposed to 

incorporate an expanded version of the Job Demands-Resources model (Demerouti, Bakker, 

Nachreiner, et al., 2001) into the current study for the following reasons.  First, the Job 

Demands-Resources model allows for the inclusion of occupation-specific demands and 

resources.  Second, adding the appraisal process as described in Lazarus’ transactional stress 

model will enable the identification of firefighter-specific demands and resources selected 

from a comprehensive list of operational and organisational work characteristics routinely 

experienced by firefighters. From a theoretical perspective identifying occupation-specific 

variables and investigating whether firefighters experience them as demands or resources is 

important so that they can be tested rigorously in different methodologies, with different 

populations and over different time periods. This will enable the development of robust 

theory specific to individual professions and industries.  In addition, such knowledge is 

extremely important from a practical perspective, so that fire services (and other industries) 

are clear about which variables are causing distress and/or resulting in the development of 

mental health symptoms and which are protective in nature and thus can manipulate and 

manage the variables to support and promote worker health.  

The next chapter presents a rationale for the current study, its aims, research 

questions and hypotheses.
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4 THE CURRENT RESEARCH 

4.1. Rationale for current study 

Based on research undertaken to date, there are three main reasons for the current 

study.   

• The first is the lack of clarity and inconsistency in the existing literature as to 

the prevalence of mental health disorders in career and volunteer 

firefighters.  The emphasis of the research has been on career firefighters and 

on the risk for the development of primarily PTSD, and to a lesser extent, the 

other mental health problems associated with increased exposure to 

potentially traumatic events.  There is a dearth of research incorporating the 

impact of the firefighting role on the mental health of volunteer firefighters.  

• The second reason for this study is the limited number of studies that include 

the four sets of factors that have the potential to influence firefighters’ 

mental health as well as the four mental health disorders that are associated 

with increased exposure to potentially traumatic events.  

• The third reason is to address some of the methodological flaws in much of 

the existing research.  Some of these include cross-sectional design, small 

sample size, the use of less reliable mental health measures, and the reliance 

on self-report data to estimate mental health disorders (Brewin et al., 2000; 

Del Ben et al., 2006; Parrish Meadows et al., 2011).   

This study aimed to address these limitations in several ways.  First, it targeted the 

two main groups of firefighters - career and volunteer. Second, it incorporated clinical 

interviews to diagnose the prevalence of PTSD, anxiety, depression and alcohol use 

disorders.  Structured clinical interviews are regarded as having better diagnostic precision 

in comparison with self-report measures (Harvey et al, 2016). Third, reliable self-report 

measures were incorporated in the survey. Fourth, it used a longitudinal design, so that 

models could be constructed and tested over time using the four factors (individual, acute 

stressor, operational and organisational) and the same four mental health outcomes (PTSD 

depression, anxiety and alcohol disorders).  

It is intended that the knowledge from this study will improve our knowledge and 
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understanding and inform fire services of the extent of the risk of the firefighting role on 

career and volunteer firefighters’ mental health and which factors contribute most to their 

mental health.   

4.2. Research aims 

To build on previous research it is important to conduct research that incorporates 

the complexity of firefighters’ roles and context, by including the four sets of contributing 

factors identified in the literature, and to investigate their relationship with PTSD, as well as 

depression, generalised anxiety disorder and alcohol use disorder.  This will enable an 

understanding of the relative contribution of each factor to each mental health outcome. 

The primary aims of this study are to investigate: 

1. The current prevalence rates of PTSD, depression, generalised anxiety 

disorder and alcohol use disorder in a sample of career and volunteer 

Australian firefighters; 

2. What individual, acute stressor, operational and organisational factors 

contribute to PTSD, depression, generalised anxiety disorder and alcohol use 

disorder at follow-up (12-months later); 

3. Whether job satisfaction related to global operational and organisational 

characteristics contribute to PTSD, depression, generalised anxiety disorder 

and alcohol use disorder.  

 

A secondary aim of the study is to investigate: 

1. Whether job satisfaction related to specific operational and organisational 

demands (associated with low job satisfaction) and resources (associated 

with high job satisfaction) contribute to PTSD, depression, generalised 

anxiety disorder and alcohol use disorder.  

 

Figure 3.1 presents a theoretical framework (Job Demands-Resources model 

modified by the addition of Lazarus and Folkman’s Transactional Stress Theory) for 

understanding the factors that influence career and volunteer firefighters’ mental health. 

The figure refers to the four contributing factors (individual / demographic, acute stressor, 



 

46 
 

operational and organisational) that influence mental health outcomes (PTSD, depression, 

Generalised Anxiety Disorder and Alcohol Use Disorder) in career and volunteer firefighters. 

This framework will guide the investigations and analyses in the current study. 

 

 

 Note: PTSD = Posttraumatic Stress Disorder; DEP = Depression; GAD = Generalised Anxiety Disorder; AUD = Alcohol Use 
Disorder. 
 

Figure 3.1 Theoretical model for firefighter mental health. 

 

Given the aims outlined above, the specific research questions and hypotheses are 

as follows. 

4.3. Research questions and hypotheses 

 The current research addresses two broad questions: 

Research question 1: What is the prevalence of PTSD, depression, GAD and AUD in this 

sample of Australian career and volunteer firefighters? 

Research question 2: What factors predict PTSD, depression, GAD and AUD over time? 
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Hypotheses derived from the literature regarding each of these questions are 

detailed below. 

Research question 1: What is the prevalence of PTSD, depression, GAD and AUD in this 

sample of Australian career and volunteer firefighters? 

Hypotheses: 

It was hypothesized that Australian career and volunteer firefighters will have higher rates 

of  

1. Any psychiatric disorder than in the general population. 

2. PTSD, depression, GAD and AUD than in the general population. 

Data related to these hypotheses is presented in section 6.1.1 and specifically, in 

Table 6.1. 

Research question 2: What factors predict PTSD, depression, GAD and AUD over time? 

Individual factors  

Hypotheses: 

3. More symptoms at baseline will predict more symptoms of PTSD, depression, GAD and 

AUD over time. 

4. After controlling for existing mental health, lower levels of perceived personal support 

will result in higher rates of PTSD, depression, GAD and AUD over time. 

Acute stressor factors  

Hypotheses: 

5. Exposure to more recent life events (RLEs) in the previous 12-months will predict PTSD, 

depression, GAD and AUD over time. 

6. Exposure to more firefighter-related potentially traumatic events in the previous 12-

months will predict PTSD, depression, GAD and AUD over time. 

Operational factors  

Hypotheses: 

7. Higher rank will predict PTSD, depression, GAD and AUD over time. 

8. Greater length of service will predict PTSD, depression, GAD and AUD over time. 

9. Working more hours in the previous week to the survey being completed will predict 

PTSD, depression, GAD and AUD over time. 

10. Low operational job satisfaction will predict PTSD, depression, GAD and AUD over time. 
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Organisational factors  

Hypotheses:  

11. Low levels of PSC will predict PTSD, depression, GAD and AUD over time. 

12. Low organisational job satisfaction will predict PTSD, depression, GAD and AUD over 

time. 

Data related to hypotheses 3 - 12 is presented in section 7.2. and specifically, in 

Tables 7.1 - 7.4, and Figures 7.1 - 7.4. 

A secondary aim of the study is to investigate whether job satisfaction related to 

operational and organisational demands (associated with low job satisfaction) and 

operational and organisational resources (associated with high job satisfaction) contribute 

to PTSD, depression, Generalised Anxiety Disorder and Alcohol Use Disorder. 

Hypotheses: 

13. Operational and organisational characteristics with low mean job satisfaction scores and 

regarded as demands will predict PTSD, depression, GAD and AUD over time. 

14. Operational and organisational characteristics with high mean job satisfaction scores 

and regarded as resources will protect against the development of PTSD, depression, GAD 

and AUD over time. 

Date related to hypotheses 13 - 14 is presented for the career firefighters in section 

7.2.1. (specifically, in Table 7.6 – Table 7.9, and Figures 7.9 – 7.12), and for the volunteer 

firefighters in section 7.2.2. (specifically, in Table 7. 10 - Table 7. 12, and Figures 7.12 – 

7.14). 

By answering these questions, this study aims to contribute valuable information 

about the risks and protective factors associated with the career and volunteer firefighting 

role and their impact on the mental health of the firefighters who participated.   

The next chapter outlines the method used to address these questions and test the 

hypotheses.  
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5 METHOD 

The rationale, aims, research questions and hypotheses inherent in the current study 

were outlined in the previous chapter.  This chapter presents the specific methodology 

incorporated to test the questions and hypotheses in this study.  It comprises five main 

sections and describes the study design, procedure, measures used within the interview and 

survey, participants and planned analyses. 

5.1. Study Design 

All volunteer and career firefighters from the four participating firefighting services 

were invited to participate in the study, which incorporated a self-report survey and clinical 

interview. These methods were chosen to best address the aims, questions and hypotheses 

for the study.  In order to identify cause and effect relationships between the independent 

and dependent variables, the design incorporated the completion of the on-line, self-report 

survey at baseline and follow-up, 12-months apart. However, due to concern about the 

relatively poor response at baseline, all volunteer and career firefighters from the four 

participating firefighting services were invited to participate in the study at follow-up.  This, 

in effect, created a dual design, resulting in a cross-sectional and prospective sample. 

5.2. Procedure 

The University of Melbourne ethical requirements were followed in the conduct of 

this study, and several amendments were made to accommodate changes to the 

methodology (Appendix A-1, Appendix A-2, Appendix A-3).  In addition, the Northern 

Territory Police Fire and Emergency Services had their own ethical committee requirements, 

which were also met and (Appendix A-4)].  The following strategies were implemented to 

encourage firefighters to participate in the study.  

5.2.1. Engaging study participants 

 Four fire services volunteered to participate in the study following presentations by 

the primary researcher to several Australasian Fire and Emergency Service Authorities 

Council meetings in 2014/2015.  These included Australian Capital Territory Fire and Rescue 
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(341 professional/career firefighters), Australian Capital Territory Rural Fire Service (48 

career firefighters and 494 volunteer firefighters), Country Fire Service South Australia 

(14,198 volunteer firefighters) and Northern Territory Fire and Rescue (223 career 

firefighters and 277 volunteer firefighters).  The total number of potential participants was 

612 career and 14,969 volunteer firefighters.  

 A liaison person from each participating service was nominated to assist with 

finalizing the survey content and developing and implementing a tailored strategy for 

promotion of the study prior to data collection. 

Four weeks prior to the survey going live, promotional materials tailored for each 

fire service and drafted by the researcher were distributed one per week by each fire 

service to their firefighters.  The content of this material included an explanation of the 

rationale for the study, details of the researchers, contact details for the primary researcher, 

name of scholarship provider, an overview of the content of the survey and questions 

hoping to be answered, time commitment for participating firefighters, invitation to 

participate, and that participation was totally voluntary at each phase of the study.  The 

form that these took included emails from both the Chief Fire Officer and researcher, 

newsletter article, item on their portal and/or facebook, email from a respected person with 

an interest in welfare of firefighters, and a poster for Brigade notice boards.  The final 

promotional material prior to the survey going live included the link to the survey which was 

on the website www.surveymonkey.com.  The survey was kept ‘live’ for four to six weeks, 

with several reminders being sent out during this time.  Samples of the promotional 

material can be found in Appendix B (Appendix B-1 and Appendix B-2). 

For follow-up 12 months later, promotional strategies were reviewed with each 

service and some modifications were made, including the researcher sending a text to all 

baseline participants, inviting them to participate again. 

5.2.2. The Clinical Interview 

The purpose of the clinical interview was to identify the point prevalence rates for 

Posttraumatic Stress Disorder (PTSD), major depression, generalised anxiety disorder 

alcohol use disorder.  Point prevalence was selected over period prevalence (12-month or 

lifetime) as it is regarded as more accurate due to the increased reliability of reported 

current symptoms.  A sample of participants who completed the survey at baseline and 

http://www.surveymonkey.com/
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follow-up were invited to participate in a clinical interview.  Participants were selected 

following stratified random sampling to ensure that they were representative of the 

firefighters in their service in relation to age, years of service and rank.  In addition, samples 

of firefighters with low, medium and high scores on the Kessler Psychological Distress Scale 

(K10) were also selected.  An attempt was made to interview all firefighters from small 

samples, including females, senior staff, and firefighters with high scores on the K10, to 

ensure adequate numbers for analysis.  All firefighters who fulfilled the above-mentioned 

criteria were contacted by phone and invited to participate in a telephone clinical interview.   

Although it was intended to conduct interviews within eight weeks of completion of 

their self-report measures, this was practically impossible. The average length of time from 

completion of the survey to interview was 16 weeks (with a minimum, maximum and 

standard deviation of one week, 34 weeks and seven weeks, respectively). The number of 

people interviewed was 300, however, due to the confidentiality involved in the study, and 

the researcher not knowing their full names, three people were interviewed twice.  Their 

second interviews were eliminated.  Thus, the final number of interviews was 297. A 

description of the interviewees is presented in 5.4.1. 

The interview incorporated a structured protocol that comprised modules of The 

MINI Neuropsychiatric Interview (Lecrubier et al., 1997) for current diagnoses for major 

depression, generalised anxiety disorder alcohol use disorder, and the Clinician 

Administered PTSD Scale (CAPS-5) for PTSD.  The primary researcher conducted all the 

interviews using the Computer Assisted Personal Interview module of the Questionnaire 

Development System.  The interview took 35 minutes on average.  The data from the 

interviews was exported, using the Questionnaire Development System Warehouse 

Manager module, into the Statistical Package for the Social Sciences (SPSS) file which 

contained the survey data. 

5.2.3. Self-Report Online Survey 

The survey was uploaded to Survey Monkey (SurveyMonkey Inc).  Firefighters 

completed the survey either on a home or work computer.  It was estimated that the survey 

would take approximately 30 minutes to complete. In discussion with each of the services it 

was decided to allow either multiple surveys to be completed on each computer or just one.  

Enabling only one survey to be completed per computer allowed the possibility of starting 
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the survey, saving the incomplete data, and returning to the survey later.  However, this was 

not possible when multiple surveys could be completed on a work computer, where the 

survey was required to be completed in one sitting.  At baseline, Country Fire Service South 

Australia chose to allow only one survey to be completed per computer, while the other 

services elected to enable multiple surveys per computer, so that firefighters could 

complete the surveys on their work computers.  At follow-up, Australian Capital Territory 

Rural Fire Service in addition to Country Fire Service South Australia, elected to allow only 

one survey to be completed per computer.  This modification was made to encourage and 

assist more firefighters to submit completed surveys. 

All firefighters were provided with the option of contacting the researcher to receive 

a hard copy of the survey, which was provided with a paid postage return envelope.  Only 

eight firefighters at baseline asked for a hard copy, and of these, five were returned.  The 

researcher then uploaded the data into the online survey.  At baseline, the survey was live 

on the website for six weeks for all services and was extended for another four days for 

Country Fire Service South Australia.  At follow-up, the survey was live for Australian Capital 

Territory Fire and Rescue, Australian Capital Territory Rural Fire Service and Country Fire 

Service South Australia for six weeks and for Northern Territory Fire and Rescue for nearly 

three weeks.  No hard copies were requested at follow-up.  Data from the Survey Monkey 

website was downloaded into SPSS at baseline and follow-up. 

5.2.4. Comparison of study and general population prevalence rates 

5.2.4.1. Career firefighters  

Comparisons of the prevalence findings in the current study have been made with 

general population rates based on the National Mental Health and Wellbeing Survey (2007) 

study that have been matched to Australian Defence Force (ADF) personnel on age, gender 

and employment status (Hodson et al., 2011).  Although this enables a more direct 

comparison with a sample that has similar mental and physical health, interpretation of the 

results is difficult because of a methodological difference in determining the rates.  The 

prevalence rates for disorders in the matched general population were based on symptoms 

experienced in the previous 12-months, while rates in the current study for all disorders 

apart from alcohol use disorder, were based on symptoms experienced in the past two 
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weeks, four weeks and six months for depression, PTSD and generalised anxiety disorder 

respectively.  Nevertheless, given the evidence across a variety of populations of the 

persistence of symptoms over time, one can assume that the rates from the different time 

periods would be reasonably similar due to the likely overlap between those diagnosed 

based on the different time periods (Bryant & Harvey, 2002; Bryant et al., 2013; Carty et al., 

2006; Horesh et al., 2013; LeardMann et al., 2009; Utzon-Frank et al., 2014). To address this 

methodological difference, chi squared tests were used to assess the significance of the 

differences between the proportions in the populations who met criteria for each disorder, 

as recommended by Campbell (2007). 

5.2.4.2. Volunteer firefighters 

 Comparisons with the general population have been made in relation to data from 

the National Mental Health and Wellbeing Survey (2007), as the volunteer cohort can be 

more directly compared with this community sample.  Comparing the rates for any disorder 

and each specific disorder from the volunteer firefighters in this study with the general 

population is also not straightforward because of the methodological difference in 

comparing based on current symptoms with symptoms experienced in the previous 12-

months.  Again, as recommended by Campbell (2007), chi squared tests were used to assess 

the significance of the differences between the proportions in the populations who have 

each disorder.   

5.3. Measures 

5.3.1. Structured Clinical Interview 

A diagnostic interview was selected as the most reliable method to estimate 

prevalence rates from the firefighting sample.  A stratified sample (as described in 5.5.2.) of 

firefighters at baseline and follow-up were offered interviews.  

5.3.1.1. The MINI International Neuropsychiatric Interview 

The MINI is a short diagnostic structured clinical interview that contains modules 

that are used to assess the Axis I disorders according to Diagnostic Statistical Manual -IV 

(DSM-IV) diagnostic criteria.  The MINI is widely used and is recognised as producing an 

accurate diagnosis.  Validations against the Composite International Diagnostic Interview 
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(CIDI) and Structured Clinical Interview for DSM-5 (SCID-5) indicate moderately high 

agreement.  Inter-rater and test-retest reliability were reasonable as can be seen from the 

median Cohen’s kappa coefficients of .67 with the SCID based diagnoses and .63 with CIDI 

based diagnoses (Lecrubier et al., 1997).  In addition, it is a much briefer alternative to 

either the CIDI or the SCID. 

The MINI Neuropsychiatric Interview (Lecrubier et al.,1997) was used to assess for 

major depression, generalised anxiety disorder, and alcohol dependence/abuse according to 

DSM-IV diagnostic criteria.  There have been no diagnostic changes to the assessment of 

major depression or generalised anxiety disorder in the updating of the DSM-IV to DSM-5, 

however, several changes were made to the assessment of alcohol use disorder.  As 

opposed to the DSM-IV describing two distinct disorders, dependence and abuse, the DSM-

5 combined them into a single disorder.  In addition, a new criterion incorporating ‘craving’ 

was added a criterion including ‘legal problems’ was deleted.  Since the MINI was not 

updated at the time of the present study, and although the researcher made the required 

changes to the interview protocol, results will be provided based on DSM-IV criteria, as the 

majority of previous studies cited in this thesis report diagnoses based on these criteria. 

5.3.1.2. The Clinician-Administered PTSD Scale for DSM-V. 

Diagnosis for current PTSD was based on the Clinician Administered PTSD Scale 

(CAPS-5) Past month version (Weathers, Litz, et al., 2013).  This diagnostic interview was 

chosen because it has been updated for the DSM-5 and is regarded as the gold standard in 

PTSD assessment.  It has demonstrated good internal consistency (a = .96) and test–retest 

reliability (a = .84) (Bovin et al., 2016).  It is a 30-item structured interview which assesses 

the frequency and intensity of 20 symptoms of PTSD as defined by the DSM-5, including 

their severity and impact on social and occupational functioning.  The CAPS is widely used 

amongst all trauma populations, and has excellent reliability and validity across these 

populations (Weathers, Keane & Davidson, 2001).  

5.3.2. Self-report survey. 

The survey comprised seven main sections incorporating background information 

and consent, demographic and personal information, firefighter service details, a wellbeing 

section containing mental health and other health measures, operational and organisational 
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checklist and psychological safety measure, exposure to acute stressor list, and satisfaction 

with health section.  A copy of the survey can be found in Appendix C and an overview of 

the content follows.  

5.3.2.1.  Demographic and personal information 

The information gathered in this section included: age, gender, education, 

relationship / family situation, support, financial situation, satisfaction with life, satisfaction 

with job, happiness and resilience.  This information was used to describe the population, 

and some was used in statistical analyses to identify their relationships with mental health 

outcomes. Several demographic items were taken with permission from the South 

Australian Metropolitan Fire Service Study (Van Hooff et al., 2017). 

5.3.2.2.  Firefighter service details 

Service details included role, career or volunteer firefighter, rank, years of 

experience, age on joining as a firefighter, average hours worked/week, additional job, and 

stress of additional job.  This information was used to describe the population, and some 

was used in statistical analyses to identify their relationships with mental health outcomes. 

5.3.2.3.  Self-report mental health measures 

Four reliable and valid self-report mental health measures were selected for 

inclusion in the study.  A description of each measure follows. 

5.3.2.3.1. PTSD 

The PTSD Checklist 5 (PCL-5; Weathers, Blake, et al., 2013) is a 20-item measure that 

assesses each of the DSM-5 symptoms of PTSD on a 5 point Likert scale.  Each item is rated 

from 0-4, indicating how much the participant has been bothered in the past month by their 

‘worst’ extremely stressful event from the previous list.  A severity symptom severity score 

is obtained by totalling the scores of the items.  A cut off score of 38 is recommended for a 

provisional diagnosis for PTSD.  The PCL-5 has an alpha reliability of .94, test-retest of .73 

and construct validity of .95. 

5.3.2.3.2. Depression 

The Patient Health Questionnaire 9 (PHQ-9; Kroenke, Spitzer, & Williams, 2001) is a 
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nine item measure, with each item corresponding to one of the nine major depressive 

episode symptom criteria in DSM-5.  Each item is rated from zero to three, and the scores 

are totalled to provide an indication of the existence and severity of depression.  A score of 

five to nine indicates mild depression, a score of 10 and above indicates moderate 

depression, a score from 15-19 indicates moderate to severe depression, and a score from 

20-27 indicates severe depression.  The internal reliability of the PHQ-9 was excellent, with 

a Cronbach's α of 0.89 and a test retest of .84 in a primary care study (Kroenke et al., 2001). 

5.3.2.3.3. Anxiety 

The Generalised Anxiety Disorder-7 (GAD-7; Spitzer, Kroenke, Williams, & Löwe, 

2006) is a seven item measure for screening for generalised anxiety disorder and assessing 

its severity.  Each item is scored from zero to three, with a score of 10 or more indicating a 

probable diagnosis of GAD; greater than or equal to 5 indicating mild anxiety, greater than 

or equal to10 indicating moderate anxiety, and greater than or equal to 15 indicating severe 

anxiety.  The GAD-7 has demonstrated good reliability and construct validity.  It performs 

well diagnostically and accurately identified 89% of individuals with GAD in a primary care 

sample (Spitzer et al., 2006).  It has been shown to have a Cronbach’s alpha of .92 and a 

test-retest reliability coefficient of .83. 

5.3.2.3.4. Alcohol Use 

The Alcohol Use Disorders Identification Test (AUDIT; Saunders et al., 1993) is a 10 

item screen for hazardous and harmful alcohol consumption, with scores from zero to four.  

Scores can be totalled to provide an estimate of risk, with scores above 20 warranting 

further diagnostic evaluation.  The AUDIT maintains reasonable reliabilities between 0.79 

and 0.81 (Shields & Caruso, 2003).  There is some inconsistency as to how many factors the 

AUDIT measures, but there appears to be agreement that the entire screening tool is a valid 

assessment of both alcohol consumption as well as the problems generally associated with 

concerning levels of alcohol use (Shevlin & Smith, 2007).  The average Cronbach’s alpha 

across a variety of studies indicated a high internal consistency of .80 (Meneses-Gaya, 

Zuardi, Loureiro, & Crippa, 2009; Reinert & Allen, 2002) and test-retest reliabilities of 

between .84 and .95 have been found (Meneses-Gaya et al., 2009). 
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5.3.2.4. Other self-report measures 

The following additional self-report measures were included in the survey to assess 

their relationships with mental health outcomes. 

5.3.2.4.1. Recent life events 

The Recent Life Events questionnaire (RLE; Brugha, Bebbington, Tennant, & Hurry, 

1985) is a 12 item measure that asks about any recent stressful events that have occurred 

within the previous 12-months and/or are affecting the individual.  Items are answered 

Yes/No, and a total score is calculated by adding the number of events experienced.  The 

developers report that the test-retest reliability is .84 for three months and .66 for six 

months, and that the concurrent validity (based on the concordance between psychiatric 

patients’ self-report of stressful events and that of significant others) was 90% agreement at 

the three-month assessment and 70% at the six-month assessment (Brugha & Cragg, 1990). 

5.3.2.4.2. Potentially Traumatic Event exposure 

Items to suit an Australian population were adapted from firefighter related incident 

stressors developed by Beaton, et al. (1998).  The current list comprised 27 items that 

described the types of jobs and/or job characteristics that firefighters may be exposed to 

when attending potentially traumatic events.  Participants were asked to report whether 

they had experienced any of the items in the past 12-months and if so, aproximately how 

often.  They were then asked to mark their three most distressing events.  The mental 

health impact of their nominated worst event was addressed in their subsequent 

completion of the PCL-5. 

5.3.2.4.3. Operational and organisational characteristics 

A list comprising 21 operational and 30 organisational characteristics inherent in 

firefighters’ day-to-day activities was developed from existing lists used in firefighter and 

other emergency service populations.  The list was adapted from the following sources to 

suit Australian firefighters: 

1. Sources of Occupational Stress Scale (SOOS; Beaton & Murphy, 1993).  

Excellent internal consistency reliability within a firefighter sample was 

reported as  =  (Murphy et al., 1999). 

2. Operational Police Stress Questionnaire (PSQ-Op) and Organizational Police 
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Stress Questionnaire (PSQ-Org; McCreary & Thompson, 2006).  Very good 

internal reliability was reported for both the PSQ-Op ( = .90) and PSQ-Org 

( = ) (McCreary & Thompson, 2006). 

3. Police Daily Hassles and Uplifts Scales (Hart, Wearing, & Headey, 1993).  

Reliability for this measure ranged from  = .77 to .93 for the daily hassles 

and  = .52 to .92 for the daily uplifts (Hart, Wearing, & Headey, 1994). 

In the current study, unlike in the previous sources, no assumption was made as to 

whether an item was a ‘stressor’ or ‘hassle’ or ‘demand’ or alternatively an ‘uplift’ or 

‘resource’.  Firefighters were asked to indicate the effect of each of the 51 characteristics on 

their job satisfaction.  Specifically, they were asked if the item had been experienced in the 

past 12-months, to rate it on a five point Likert scale (from very negative to very positive) as 

to whether it had a positive or negative effect on the satisfaction they got from their 

firefighting role.  Information related to the structure and internal reliability of the 

operational and organisational checklists is presented in Appendix D. 

5.3.2.4.4. Psychological health and safety in the workplace measure 

The Psychosocial Safety Climate–PSC-12 (Hall et al., 2010) is a 12 item measure of 

firefighters’ perception of the priority placed on their psychological wellbeing by their fire 

service.  It comprises four domains each containing three items.  The domains include their 

perception of management’s commitment to stress prevention practices, priority of 

psychological health and safety in comparison to productivity goals, ability to provide 

feedback on psychological wellbeing, and the existence of appropriate consultation 

regarding psychological health and safety issues.  Responses are made on a five-point Likert 

scale, and scores for the 12 items are combined to provide an overall score ranging from a 

minimum 12 to maximum score of 60.  A score below 37 indicates an organisation is at high 

risk for employee job strain and depression, while a score of 37 to below 41 indicates 

moderate risk, and a score of 41 or above indicates low risk.  In addition, the four domains 

can be viewed separately, which enables comparisons between fire services on the various 

domains and examination of these differences on mental health outcomes.  Internal 

consistencies for each of the 4 domains are .88 for management commitment, .90 for 

management priority, .77 for organisational communication, and .80 for organisational 

participation, with a Cronbach’s alpha of .94 for the 12 items (Hall et al., 2010). 
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5.4. Participants 

In total, the interviews for 297 firefighters (91 career and 206 volunteer) and the 

self-report survey data from the prospective sample of 335 firefighters (81 career and 254 

volunteer) were included in the analyses (Figure 5.1).  

 

Figure 5.1 Flowchart of interview and survey participants. 

5.4.1. Description of interviewees 

The information in Table 5.1 provides an overview of the demographic details 

associated with the interviewees.  
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Table 5.1 Demographic information for the interviewee sample. 

 

5.4.1.1. Interview refusers 

Figure 5.2 provides further information on attempted contact with firefighters for an 

interview, with specific information on those who refused to participate.  
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Note: K10 = Kessler Psychological Distress Scale 

Figure 5.2 Interviewer refusers. 

5.4.1.2. Representativeness of the interview sample. 

Table 5.2 indicates that the sample interviewed were similar to those who 

participated in the survey, based on fire service, gender, role, rank and length of service.   
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Table 5.2 Representativeness of interview sample in relation to survey sample 

 

5.4.2. Description of prospective survey sample. 

 Of the 817 firefighters who completed the survey at baseline, 335 (41%) completed 

it twice, 12-months apart. Table 5.3 summarises the detailed information in relation to this 

sample and identifies statistically significant differences between the career and volunteer 

firefighters. 
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Table 5.3 Demographic characteristics of the prospective participants. 

Characteristic 
 

 

      Career 
      N 

84 

 
% 

25.1 

                 Volunteer 
N 
251 

 
    %       

74.9 
**Gender 

Male 
Female 

 
80 

4 

 
95.2 
4.8 

 
206 

45 

 
82.1 
17.9 

**Age 
18-25 
26-35 
^36-50 
51-65 
^66+ 

 
 

11 
42 
31 

 

 
 

13.1 
50.0 
36.9 

 

 
8 

34 
82 

100 
27 

 
3.2 

13.5 
32.7 
39.8 
10.8 

Relationship status 
Single 
Relationship/not living together 
Separated/divorced 
Married/de facto 

 
3 
7 
5 

69 

 
3.6 
8.3 
6.0 

82.1 

 
27 
13 
12 

199 

 
10.8 

5.2 
4.8 

78.5 
Number of relationships 

Never 
Once 
Twice 
Three times or more 

 
4 

54 
22 

4 

 
4.8 

64.3 
26.2 

4.8 

 
29 

165 
43 
14 

 
11.6 
65.7 
17.1 

5.6 
Household 

Person living alone 
Couple living alone 
Couple & dep &/or non-dep 
child(ren) 
Single parent & dep &/or non-dep 
child(ren) 

 
8 

15 
55 

 
 

5 

 
9.5 

17.9 
65.4 

 
 

6.0 

 
25 
65 

161 
 
 

9 

 
9.4 

25.9 
52.2 

 
 

3.6 
Non-related adults sharing 1 1.2 5 2.0 
Living with relatives/parents -         - 12 4.8 
Other     -         - 4 1.6 

Country of birth 
Australia 
Other English speaking 
Non-English speaking 

 
77 

5 
2 

 
91.7 

6.0 
2.4 

 
211 

35 
5 

 
84.1 
13.9 

2.0 
**Highest level of education 

^Sec school (up to & incl Gde 12) 
 

8 
 

9.5 
 

45 
 

18.0 
Certificate(trade/apprenticeship) 
^Diploma (associate, under-grad) 
Bachelor degree 
Post-graduate qualification 

23 
34 

9 
10 

27.4 
40.5 
10.7 
11.9 

60 
52 
48 
46 

23.9 
20.7 
19.1 
18.3 

Religious belief 
Yes 
No 

Life satisfaction 
Delighted 
Pleased 
Mostly satisfied 
Mixed 
Mostly dissatisfied 
Unhappy 
Terrible 

 
16 
68 

 
        12 

21 
28 
17 

1 
1 
1 

 
19.0 
81.0 

 
       14.3 

25.0 
33.3 
20.2 

1.2 
1.2 
1.2 

 
70 

 181 
 

     22 
77 
89 
53 

3 
4 
- 

 
27.9 
72.1 

 
8.8 

30.7 
35.5 
21.1 

1.2 
1.6 

- 
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Characteristic 
 

 

      Career 
      N 

84 

 
% 

25.1 

                 Volunteer 
N 
251 

 
    %       

74.9 
Resilience     
Adapt to change 

Not true at all/rarely true 
Sometimes true 
Often true 
True nearly all of the time 

     Ability to bounce back 
Rarely true 
Sometimes true 
Often true 
True nearly all of the time 

 
- 

17 
39 
25 

 
         - 

10 
37 
34 

 
- 

21 
48.1 
30.9 

 
         - 

12.3 
45.7 
42.0 

 
- 

30 
39 
25 

 
      1 

27 
125 

95 

 
- 

12.1 
48.1 
30.1 

 
0.4 

10.9 
50.4 
38.3 

Financial satisfaction 
Prosperous 
Very comfortable 
Reasonably comfortable 
Just getting along 
Poor 
Very poor 

 
           1 

18 
43 
18 

1 
- 

 
         1.2 

22.2 
53.1 
22.2 

1.2 
- 

 
       3 

45 
142 

55 
2 
1 

 
1.2 

18.1 
57.3 
22.2 

0.8 
0.4 

Recent life events 
0 
1-3 
4-6 
7+ 

 
16 
56 

8 
1 

 
19.8 
69.2 

9.9 
1.2 

 
59 

150 
31 

8 

 
23.2 
60.5 
12.5 

3.2 
***Age on first joining fire service 

^15-18years 
19-22years 
^23-30years 
31-40years 
^41-50years 
^50+years 

 
8 

14 
33 
22 

3 
1 

 
9.9 

17.3 
40.7 
27.2 

3.7 
1.2 

 
51 
27 
48 
51 
39 
30 

 
20.7 
11.0 
19.5 
20.7 
15.9 
12.2 

*Length of service     
^1-10years 29 35.8 125 80.1 
11-20years 21 25.9 58 23.6 
^20+years 31 38.3 63 25.6 
Satisfaction with firefighter role 

Very dissatisfied 
Dissatisfied 
Neither satisfied or dissatisfied 
Satisfied 
Extremely satisfied 

 
3 
6 
8 

52 
12 

 
3.7 
7.4 
9.9 

64.2 
14.8 

 
10 

7 
27 

143 
59 

 
4.1 
2.8 

11.0 
58.1 
24.0 

***Paid job in add to firefighter 
Yes 
No 

 
23 
58 

 
27.4 
69.0 

 
196 

50 

 
79.7 
20.3 

*Stress of additional job 
Not at all stressful 
Slightly stressful 
Moderately stressful 
Very stressful 
Extremely stressful 

 
10 

9 
3 
1 
1 

 
43.5 
39.1 
13.0 

4.3 
2.1 

 
17 
54 
91 
28 

4 

 
8.8 

27.8 
46.9 
14.4 
2.1 

Note: *p≤.05, **p≤.01, ***p≤.001; dep &/or non-dep = dependent &/or non-dependent; Sec school (up to & 
incl Gde 12) 

The two cohorts have significant differences in relation to a number of variables. The 
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volunteer firefighters comprise significantly more females; more aged over 65 years and less 

aged between 36 – 50 years; more who had not gone past high school and less with a 

diploma; more first joining the fire service between the ages of 15 -18 and over 41 years of 

age; more with shorter length of service (less than 10 years and less greater than 20 years); 

more with a paid job in addition to firefighting role and of those with a primary job, more 

reported it to be stressful. These differences are important in that they indicate the 

importance of conducting research with both cohorts, as findings from one are unlikely to 

generalise to the other.  

5.4.2.1. Potentially Traumatic Event exposure 

Given the extensive focus in the literature on the impact of potentially traumatic 

event exposure on firefighters’ mental health (Armstrong et al., 2014; Bryant & Guthrie, 

2007; Paterson et al., 2012; Skeffington et al., 2017), it is important to examine the 

frequency and type of exposure experienced by the study participants (Appendix I, Table I- 

1). Career firefighters had much greater exposure to potentially traumatic events in the 

previous 12-months than did volunteer firefighters.  Firefighters were asked how many of 

the 28 difference types of potentially traumatic events they had experienced in the previous 

12-months and how often they had experienced each type of potentially traumatic event.  

The largest percentage of career firefighters (38%) experienced between 11-20 potentially 

traumatic events, over 25% experienced between 21-30, and a further 15.3% experienced 

more than 31 times.  In comparison, the greatest percentage of volunteers (54%) 

experienced between 2-10 potentially traumatic events, 30% experienced between 11-20, 

11% experienced between 21-30, and 1.7% experienced more than 31 in the previous 12-

months.  An independent samples t-test was conducted to compare the potentially 

traumatic event exposures for career and volunteer firefighters at baseline and follow-up, 

and as expected, there was a statistically significant difference in total exposure between 

the two cohorts.  The t-test results for baseline potentially traumatic event totals for career 

(M = 19.92, SD = 9.67) and volunteer (M = 11 85, SD = 1.9; t(292) =.06, p = .001, two-tailed), 

and for follow-up for career (M = 16.6, SD = 10.01) and volunteer (M = 10.64, SD = 7.16; 

t(105.86) = .00, p = .001, two-tailed).  The magnitude of the differences in the means for 

baseline potentially traumatic event data (mean difference = 8.08, 95% CI: 5.90 to 10.25) 

was large (eta squared = .18); and for follow-up potentially traumatic event data (mean 
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difference =6 22, 95% CI: 3.78 to 8.66) was moderate (eta squared = .08).  A small 

percentage of career (4%) and volunteer (3%) firefighters did not experience a potentially 

traumatic event in the previous 12-months. 

Out of the 28 types of potentially traumatic events attended by firefighters in the 

previous 12-months (Appendix I, Table I- 2), career firefighters attended 20 with greater 

frequency than volunteer firefighters, while the latter attended two with greater frequency.  

These included major disasters and jobs at which they experienced serious operational 

problems.  There was some overlap in the types of potentially traumatic events that career 

and volunteer firefighters found most distressing.  A job with one death and a MVA were 

both rated as the most distressing by both cohorts.  Eighteen percent of career and 12% of 

volunteer firefighters rated the former job the most distressing, while 14 % of career and 

12% of volunteer firefighters rated the latter as the most distressing job experienced in the 

previous 12-months.  Thirteen percent of career firefighters rated a job involving a 

grotesque scene as the most distressing, while 20%, the largest group of volunteers rated 

attending a fire incident as the most distressing job. 

5.4.3. Representativeness of prospective sample 

In order to estimate the similarity of the study sample relative to the population in 

the fire service from where they came, the following variables were compared across the 

two sample groups.  They included gender, rank, and average length of service.  

The participants (N=335) were compared with the population of firefighters in the 

four participating fire services (N=15,581).  The relatively low response from the four fire 

services has made it hard to generalise the findings in relation to the volunteer cohort.  Only 

2% of the total number of volunteer and 14% of the total number of career firefighters from 

the four participating fire services completed the survey twice.  This was a massive under-

representation of volunteer firefighters, as approximately 89% firefighters in Australasia are 

volunteers (Australasian Fire Authorities Council, AFAC).  Gender was very well represented 

in both cohorts, with 5% of the participating career firefighters and 18% of the volunteer 

firefighters being female. These rates were the same as the proportion of career and 

volunteer female firefighters in the participating fire services.  

The study participants comprised 48% career firefighters, 45% career middle 

managers, and 7% career senior managers, and 65% volunteer firefighters and 35% 
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volunteer middle managers.  Senior manager roles in the voluntary services are paid 

positions filled with career firefighters.  This breakdown of rank was an underrepresentation 

of career firefighters (62% across the three services), an over-representation of middle 

managers (30% across the three services), and a reasonable representation of senior 

managers (8% across the services).  For the volunteer cohort, the volunteer firefighter rank 

was under-represented (87% across the three services) while the middle manager rank was 

over-represented (13% across the services). 

Representativeness was also examined by comparing the average length of service 

for study participants as opposed to that in the fire services.  The results were very similar, 

indicating a good representation.  Study participants’ average length of service was 12 years 

for career firefighters, 11 years for volunteer firefighters, 27 years for career and 20 years 

for volunteer middle managers, and 20 years for senior managers.  In the participating fire 

services, average length of service was 11 years for career firefighters, 9 years for volunteer 

firefighters, 24 years for career middle managers, 18 years for volunteer middle managers, 

and 19 years for senior managers. 

5.5. Data analyses 

5.5.1. Interview data 

Interview data was entered into the Nova Questionnaire Development System 

software (QDS: Nova Research Company, 1998), and then imported into SPSS 22 (IBM 

Corporation, 2013) and MPlus (Muthén & Muthén, 2012) for analysis. Frequencies and 

prevalence rates of mental health disorders amongst the sample are provided in section 

5.1.2. As the severity scores for PTSD, depression, GAD and AUD were not normally 

distributed for either cohort of firefighters, comparisons between the firefighting samples 

were based on the Mann-Whitney U test. 

Power analysis: 

A power analysis was conducted to identify the number of participants required to 

identify moderate effect sizes. A sample size of 208 volunteer and 63 career firefighters is 

required to address Hypotheses 1 and 2 and identify whether career and volunteer 

firefighters have higher rates of ‘any’ disorder and higher rates of PTSD, depression, 

Generalised Anxiety Disorder, Alcohol Use Disorder and any disorder than the general 
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population, based on differences in the proportions. This sample size achieves a power of .8 

and a significance level of .05 (two-sided). The achieved sample of 206 volunteer and 91 

career firefighters fulfils this requirement. 

5.5.2. Survey data. 

Survey responses were entered to Survey Monkey by the firefighters. On 

completion of data collection, the following data preparation and screening was conducted, 

prior to the conduct of a series of linear hierarchical regression analyses to answer two of 

the research questions (what factors predict PTSD, depression, Generalised Anxiety Disorder 

and Alcohol Use Disorder and which variables are most influential in predicting mental 

health outcomes in volunteer and career firefighters over time). 

5.5.2.1. Data preparation 

 Survey data from Survey Monkey was imported into Statistical Package for the 

Social Sciences (SPSS 22; SPSS, 2013), where it was screened and cleaned and subsequently 

imported into MPlus (Muthén & Muthén, 2013).  

5.5.2.2. Missing data analysis 

Prior to data analysis, preliminary data screening was conducted to examine for 

missing data, outliers, normality, linearity and homoscedasticity of residuals on relevant 

variables.  Variables were also tested for skewness and kurtosis.  A number of missing values 

were identified that appeared random (as identified using Little’s test of missing completely 

at random; 1988).  It was apparent that some firefighters did not complete the survey due 

to its length.  The missing data was not replaced, apart from one circumstance where one 

question (question 9) was omitted from the Psychosocial Safety Climate (PSC-12) measure 

at baseline.  The mistake was rectified for the survey at follow-up.  The PSC-12 comprised 

four subscales, with the missing question comprising one of three questions from the 

Organisation Communication subscale.  The score for the missing question was calculated 

by averaging the remaining two questions in the subscale.  Independent Samples t-tests 

were conducted to compare the results for the four subscales from the first cross-sectional 

sample, with those from the second cross-sectional sample (minus the firefighters who 

completed it twice ie the prospective sample).  The t-test results (Appendix E) indicated that 
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there was no statistically significant difference in any of the subscale totals between time 1 

and time 2.  This provided a rationale to use averaged mean score for Organisation 

Communication subscale to replace the missing item. 

5.5.2.3. Assumption testing 

Exploratory data analyses were conducted on all main variables to assess the 

statistical assumptions underlying each statistical analysis, including examining the 

Kolmogorov-Smirnov and the Shapiro-Wilk statistics for normality, histograms, Normal Q-Q 

and Detrended Normal Q-Q Plots, boxplots, and statistical analysis of skewness and kurtosis.  

Normal distribution for the mental health dependent variables (PTSD, anxiety, depression 

and alcohol symptoms) as well as the other dependent behavioural variables (anger, 

somatic symptoms, sleep problems and general psychological distress) were somewhat 

skewed and in a reverse J-curve.  The data was not transformed as it reflected the 

firefighters’ level of symptomatology, and to do so would risk distorting the meaning of the 

data.  Multivariate outliers were identified using Mahalanobis Distance with p≤.001 and all 

outliers were found to be genuine data sets and retained.  Pearson correlations were 

generated to explore relationships among the variables.  The correlation matrix revealed 

that no variables were highly inter-correlated (above 0.8), indicating no evidence of multi-

collinearity.  The assumption of independence of observation, homoscedasticity and outliers 

were therefore all met.  It was decided to conduct further analyses using MPlus software 

(Muthén & Muthén, 2013), as this software was better able to manage data that is skewed, 

has a lack of variability, and contains missing data.   

5.5.2.4. Reliability testing 

The measures in the study were selected because of their wide use, reliability and 

validity.  Details for each measure can be found in sections 4.2.4. and 4.2.5.  It was 

important to confirm their reliability with the firefighters in this study, thus internal 

consistency reliability analyses were carried out using Cronbach’s alpha criterion.  The 

reliability coefficients for each measure from the prospective sample of firefighters at 

baseline and follow-up are reported in Table 4.1. 

  The reliability coefficients indicate satisfactory (AUDIT) to excellent reliability (PCL-5 

and PSC-12) in this sample. 
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Table 4. 1 Reliability analysis results from prospective sample. 

Measure   Baseline                  Follow-up 
 N = 289 – 293          N = 264 - 298           

     α                             α 

PTSD Checklist (PCL5) 

Generalised Anxiety Disorder (GAD7) 

Patient Health Questionnaire (PHQ9) 

Alcohol Use Disorders Identification Test (AUDIT) 

Psychosocial Safety Climate (PSC12) 

.95 

.87 

.85 

.73 

.95 

.94 

.88 

.85 

.76 

.94 
 

 

 

5.5.2.5. Bivariate regressions for prospective survey data 

As a data reduction technique, a series of initial bivariate linear regressions were 

conducted. Each independent variable’s relationship with PTSD, depression, GAD and AUD 

at follow-up were examined, and unrelated variables were eliminated from further analyses. 

The results of the bivariate analysis can be found in Appendix H.  Poisson and other count 

regression models result in fewer errors when dealing with data such as that included in the 

current study, that is, data with low counts, high numbers of zeros, and/or highly dispersed 

data. Given this, the bivariate regressions based on poisson (assumes that the mean and 

variance are the same) and negative binomial (which adjusts the variance independently 

from the mean) regressions were compared with regular regression outputs across the two 

samples (career and volunteer) with all predictors and the four mental health outcomes. 

The results were extremely similar, and there were no differences in level of statistical 

significance for any variables. The results indicated that the data had enough variability to 

reliably run hierarchical linear regression analyses. Consequently, regular regression results 

are reported in this thesis for those variables that had a significant relationship with each 

mental health outcome.   

Each specific factor that showed statistical significance with one of the mental health 

outcomes was subsequently included in the multiple hierarchical regression analyses, as 

well as some of the individual/demographic and operational variables such as gender, 

education, length of service, that did not achieve significance.  
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5.5.2.6. Hierarchical linear regression analyses for PTSD, depression, 

Generalised Anxiety Disorder and Alcohol Use Disorder 

Modification of variables 

Some of the variables were modified for use in the prospective data.  This was to 

reduce the total number of variables and categories within variables so that analyses could 

be run given the reduced number of participants.  Specifically, the following variables were 

modified to create dummy/dichotomous variables; education, rank, length of service and 

hours worked in firefighter capacity in previous week.  

Predicting risk and protective factors 

Two sets of hierarchical regression analyses were conducted separately for each 

cohort of firefighters. Both sets incorporated symptom severity scores given the low 

prevalence rates of disorder. The first set addressed Hypotheses 3 – 14 for PTSD, 

depression, Generalised Anxiety Disorder and Alcohol Use Disorder.  The aim of these was 

to identify which predictor variables from the four categories influenced mental health 

symptoms. Current mental health symptoms were controlled for by including them in Block 

1; demographic (age, education, gender (for volunteer firefighters only), and individual 

(personal support), variables were controlled for by including them in Bock 2; exposure to 

acute stressor events (both firefighter and non-firefighter related) were controlled for by 

including them in Block 3; and finally, operational factors (length of service, rank, hours 

worked in the previous week and job satisfaction related to operational aspects of their 

role), and organisational factors (PSC and job satisfaction related to organisational aspects 

of their role) were included in the final block as predictors of PTSD, depression, Generalised 

Anxiety Disorder and Alcohol Use Disorder to develop best fitting models. As with the 

process used with the bivariate regressions and described previously, the variability in the 

data was tested by comparing the results from the hierarchical linear regressions with those 

from the count-based Poisson and negative binomial regressions. Again, as there were no 

differences in level of statistical significance for any variables, all regression results reported 

in future sections of this thesis, are based on the hierarchical linear regressions.  

The relationship between operational and organisational job satisfaction and mental 

health was explored in two ways.  Firstly, two scores based on aggregating the Likert scale 

scores for all the operational and organisational characteristics respectively were 
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incorporated into multiple regression analyses in Block 4 to assess their relationship with 

each mental health outcome.  This analysis answered a central question concerning 

whether low job satisfaction associated with operational and organisational aspects of their 

firefighter role, predicted worse mental health outcomes.  

The second set of regression analyses addressed more specific questions directly 

related to the Job Demands-Resources model of work stress (Hypotheses 15 and 16); do 

operational and organisational factors with low mean job satisfaction scores, and regarded 

as ‘demands’, contribute to the development of more symptoms of PTSD, depression, 

anxiety and alcohol use, and do operational and organisational factors with high mean job 

satisfaction scores, and regarded as ‘resources’  protect against the development of 

symptoms of PTSD, depression, anxiety and alcohol use? Characteristics with low and high 

scores were determined based examination of their mean Likert rating score.  Each 

characteristic was given a score of ‘0’ for not applicable, ‘1’ for very negative, ‘2’ for 

negative, ‘3’ for neutral, ‘4’ for positive and ‘5’ for very positive.  The characteristics with 

mean scores resulting from being rated as very negative (1) or negative (2) categories were 

selected for inclusion as demands in the multiple regressions.  As there were fewer high 

mean scores, in addition to characteristics rated positive (4) and very positive (5), those with 

‘high’ neutral scores (≥ 3.80) were also selected. To answer the questions in relation to the 

influence of demands and resources, the same variables were included in Blocks 1 to 3, 

however, operational and organisational characteristics with low and high mean job 

satisfaction scores were incorporated with the other operational and organisational 

variables into Block 4 of the hierarchical regression analyses to develop best fitting models. 

Power analysis  

A minimum sample size of 64 to 131 firefighters is required to address Hypotheses 3 

to 17 based on the HRL analyses. These sample sizes achieve a power of .8 and a significance 

level of .05 with effect sizes of .35 to .15 respectively. The achieved sample of 206 volunteer 

firefighters fulfils the requirement based on a medium effect size, while the 84 career 

firefighters fulfils this requirement based on a large effect size. 
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6 RESULTS: PREVALENCE OF CURRENT PSYCHIATRIC DISORDERS 

This chapter is related to the first main aim of the study, which was to identify the 

prevalence rates of the commonly found mental health disorders that are associated with 

exposure to potentially traumatic events in the firefighter participants. The rates from the 

interviews are presented first, but given the low rates identified, the rates from the self-

report mental health measures are also included for comparison.  

6.1. Structured clinical interview 

6.1.1. Overview of psychiatric disorders 

A total of 297 firefighters participated in the interview section of the study to 

establish prevalence. Of these, 91 were career and 206 were volunteer firefighters.  As 

can be seen in Table 6.1, almost a quarter of the career and a fifth of the volunteer 

firefighters met diagnostic criteria for at least one of the assessed disorders in the 

previous four weeks.  Of these, about 1 in 5 career firefighters and 1 in 7 volunteer 

firefighters had two or more disorders. Prevalence rates for each disorder will be 

addressed separately in sections 6.1.1.1. – 6.1.1.4. 

 

Table 6.1 Current psychiatric disorder prevalence. 

   Career      General    
population 

  Volunteer 

 
Psychiatric Diagnosis 

N = 91 
N 

 
% 

 
95% CI  

Male 
% 

Total 
% 

N = 206 
N 

 
% 

 
95% CI 

Any diagnosis 22 24  20 20 35 17  

Comorbidity 4 18  18 25 5 14***  

PTSD 3 3 2.49, 3.51   5 6 4 2* 1.80, 2.20 

Firefighter event 3 3    1 0.5  

Non-firefighter event - -    3 1.5  

Depression 5 5 4.08, 5.92   3 4 8 4 3.53, 4.47 

GAD 4 4 3.29, 4.71   2 3 10 5 4.39, 5.61 

AUD 11 12    8 4 12 6  

Alcohol abuse 4 4 3.29, 4.71   5 3 4 2 1.80, 2.20 

Alcohol dependence 7 8 6.47, 9.53   3 1 8 4*** 3.53, 4.47 

Note: Male % is from ADF general population weighted data (Hodson, McFarlane, Van Hoof, & Davies, 2011);  
*p ≤. 05, **p ≤ .01, ***p ≤ .001 differences are between firefighter cohorts and general population; CI lower 
5%; Upper 5%. 
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6.1.1.1. PTSD 

The PTSD assessment was initially undertaken in relation to a firefighter event as 

the index trauma.  For those who did not meet diagnostic criteria for PTSD in relation to a 

work-related event, the Clinician Administered PTSD Scale was administered a second 

time, using a non-firefighter event as the index trauma. 

6.1.1.1.1. PTSD Firefighter event 

Of the 297 interviews, 13 firefighters did not meet criterion A.  That is, 13 of the 

firefighters had not been exposed to a firefighter event that included ‘death, threatened 

death, actual or threatened serious injury, or actual or threatened sexual violence, in (one 

or more of the following way(s): direct exposure, witnessing the trauma, learning that a 

relative or close friend was exposed to a trauma, and/or indirect exposure to aversive 

details of the trauma, usually in the course of professional duties (e.g., first responders, 

medics)’ (American Psychiatric Association, 2013).  Of these 13, five were career and 

eight were volunteer firefighters. 

Of the 297 interviewees, 3% of career and 0.5% of volunteer firefighters met the 

criteria for current PTSD (past month) because of an event experienced during their 

firefighting role.  Severity scores ranged from 0-34 for career (mean = 2.15, SD = 5.03, 

95% CI = 1.12% - 3.18%) and 0-45 for volunteer (mean = 2.30 & SD = 5.39; 95% CI = 1.56% 

- 3.04%) firefighters. Figure F-1 and Figure F-7 (Appendix F) show that PTSD symptom 

severity scores were not normally distributed and were positively skewed for both the 

career and volunteer firefighters.  This pattern indicated that most of the firefighters in 

both cohorts experienced few PTSD symptoms. 

Given the non-normal distribution of the scores, the difference between the 

cohorts was investigated using the Mann-Whitney U Test.  There was no statistical 

difference between the career and volunteer PTSD severity scores as indicated by the 

Mann Whitney U test value = 8,386.00, and Standardised Test Statistic z=-.202; p=.84, 

r=.01. 

6.1.1.1.2. PTSD Non-firefighter traumatic event 

Of the 293 interviews (excluding the four who met criteria for PTSD related to a 

firefighter event), 52 (18%) firefighters did not meet criterion A for a non-firefighter 
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traumatic event (defined previously in 4.1.1.1).  Of these, 18 were career and 34 were 

volunteer firefighters.  Severity scores ranged from 0-21 for career (mean = 2.26, SD = 

4.22; 95% CI = 1.39% - 3.13%) and 0-42 for volunteer (mean = 2.04, SD = 5.10, 95% CI = 

1.34% - 2.74%) firefighters.  No career and 1.5% of volunteer firefighters met the criteria 

for current PTSD (past month) related to a non-firefighter traumatic event.  Figure F-2 

Figure F-8 (Appendix F) show the positively skewed symptom scores for both the career 

and volunteer firefighters, which were again not normally distributed, and indicated that 

most of firefighters had few PTSD symptoms related to a lifetime event.  There was no 

statistically significant difference between the two cohorts in relation to PTSD symptoms 

associated with experiencing a worst lifetime event as indicated by the results of the 

Mann-Whitney U test (MWU test value=6,113.00 and Standardised Test Statistic z=-.849; 

p=.396, r = .05). 

6.1.1.1.3. Total PTSD 

The combined PTSD rate from a firefighter and non-firefighter event gave a total 

current PTSD (past month) prevalence of 3% in career firefighters and 2% in volunteer 

firefighters. 

6.1.1.2. Major depressive episode 

The interview based on the MINI Neuropsychiatric Interview module for current 

(past two weeks) prevalence of depression identified 5% of career and 4% of volunteer 

firefighters who met criteria for major depression.  Severity scores were based on those 

interviews that were conducted in its entirety; that is, no questions were skipped 

because of having answered ‘no’ to the screening questions.  Even though the numbers 

were small, in those interviews where all the diagnostic questions were asked, severity 

scores ranged from 1-7 for career (n = 10, M = 4.20, SD = 2.10, 95% CI = 3.77% - 4.63%) 

and 1-10 for volunteer (n = 22, M =5.27, SD = 2.21, 95% CI = 4.97% - 5.57%) firefighters. 

Figure F-3 and Figure F-9 (Appendix F) show that depression symptom severity scores for 

both cohorts were again not normally distributed not add substantially  and were 

positively skewed.  There was no statistically significant difference between the two 

cohorts in relation to symptoms of depression as indicated by the results of the Mann-

Whitney U test (MWU test value=9,321.00 and Standardised Test Statistic z=-.138; 
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p=.890, r = .02).  

6.1.1.3. Generalised Anxiety Disorder 

The interview based on the MINI Neuropsychiatric Interview module for current 

(past six months) prevalence of GAD identified that a small proportion of career 

firefighters (4%) and volunteer firefighters (5%) met criteria for GAD.  In those interviews 

where all the assessment questions were asked, severity scores ranged from 2-2 for 

career firefighters (n = 10, M = 2.00, SD =1.99, 95% CI = 2% - 2%) and 2-9 for volunteer 

firefighters (n = 10, M = 7.10, SD=2.18, 95% CI = 6.80% - 7.40%). Figure F-4 and Figure F- 

10 (Appendix F) show that anxiety symptom severity scores for both cohorts were not 

normally distributed.  A Mann-Whitney U test revealed a statistically significant 

difference in the GAD severity scores of career firefighters (mean rank = 2.00, n = 10) and 

volunteer firefighters (mean rank = 7.40, n = 10), U = 19.00, z = 2.00, p = .05, r = 0.5.  The 

volunteer cohort recorded a higher mean rank score (mean rank = 7.4) than the career 

cohort (mean rank =2.0), with a large effect size difference (r = 0.5). 

6.1.1.4. Alcohol Use Disorder 

The interview based on the MINI Neuropsychiatric Interview module for current 

(past 12-months) prevalence of alcohol dependence/abuse identified that 4% and 8% of 

career firefighters and 2% and 4% of volunteer firefighters met criteria for alcohol abuse 

and dependence respectively.  In those interviews where all the assessment questions 

were asked, severity scores ranged from 0-4 for career firefighters (n = 55, M = 1.18, SD = 

.86, 95% CI = 1.00% - 1.36%) and 0-3 for volunteer firefighters (n = 117, M = 1.09, SD = 

.95, 95% CI = .96% - 1.26%).  Figure F-5 and Figure F-11 (Appendix F) show that alcohol 

dependence scores for both cohorts were non-normally distributed.  There was no 

statistical difference between the two cohorts in relation to severity scores for alcohol 

dependence as indicated by the results of the Mann Whitney U test (MWU test 

value=4,046.50 and Standardised Test Statistic z=.443; p=.658, r = .03). Figure F-6 and 

Figure F-12 (Appendix F) show the positively skewed symptom scores for alcohol abuse 

for both cohorts, which were again not normally distributed, and indicated that most of 

the firefighters had few alcohol symptoms. There was no statistically significant 

difference between the two cohorts in relation to symptoms of alcohol abuse as 
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indicated by the results of the Mann-Whitney U test (MWU test value=3,855.00 and 

Standardised Test Statistic z=-.211; p=.833, r = .02). 

6.1.1.5. Summary current psychiatric prevalence rates 

This chapter presented the results of the clinical interviews conducted with 297 

firefighters (91 career firefighters and 206 volunteer firefighters).  Overall, around a 

quarter of career and a fifth of volunteer firefighters met criteria for any current 

psychiatric disorder.  Of these, about a fifth of career firefighters and a seventh of 

volunteer firefighters had two or more disorders. There are no statistical differences 

between the two cohorts’ mean scores on any of the mental health disorders.  The most 

commonly identified disorders for both cohorts are depression and alcohol dependence, 

in addition to GAD for the volunteer cohort. 

The next section presents the results of the self-report mental health measures 

from the prospective study of 335 firefighters, with self-report surveys administered 

twice, 12-months apart.    
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6.2. Self-reported mental health 

 In total, 817 firefighters completed the survey.  Of these, 335 comprise the 

prospective sample, completing the survey at baseline and follow-up.  Given the low 

prevalence of psychiatric disorders in the structured clinical interview data, self-report 

mental health data from the prospective sample was examined as a point of comparison.   

The firefighters in this sample predominantly reported low levels of symptoms at 

baseline in relation to the four self-report mental health measures, reflected in a positive 

distribution of severity scores for PTSD, depression, anxiety and alcohol use.  These 

findings were largely replicated at follow-up, with the only difference being a statistically 

significant increase in alcohol scores in both cohorts from baseline to follow-up.  See 

Appendix G (Table G-1 and the histograms in Figure G-1 through Figure G-20) for more 

detail.   

6.2.1. Self-reported mental health career firefighters 

 Table 6.2 presents the estimated prevalence rates based on recommended cut-

off scores for each self-report measure for baseline and follow-up data and the rates 

from the interview data for PTSD, depression, anxiety and alcohol use disorder. Chi-

square goodness-of-fit tests indicate that there was no statistically significant difference 

between the proportion of people with a diagnosis of PTSD, depression, or anxiety at 

baseline or follow-up, or alcohol use disorder at baseline,  based on the recommended 

cut-of scores in the survey data, when compared with the values identified in the 

interview. There was a statistically significant difference in the proportion of people 

identified with probable alcohol use disorder in the follow-up survey data (27%) when 

compared with the value of 11% that was obtained in the interview, χ² (1, n = 84) = 7.3, p 

≤ .01, with a 95% CI (4.40, 27.45). 
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Table 6.2 Clinical cut-off scores for probable diagnosis of PTSD, depression, anxiety and 

alcohol use for career firefighters at baseline and follow-up compared with interview rates. 

  Baseline  Follow-up Interview  

Variable & 

cut-off score 

Measure 

 

N 

78 

% 

 

N 

78 

% 

 

N 

91 

% 

 

PTSD≥38 PCL-5 1 1 2 3 3 3 

DEP≥10 PHQ 9 5 6 4 5 5 5 

GAD≥10 GAD 7  1 1 2 2 4 4 

AUD≥8 AUDIT 14 17 23 27** 10 11 

 

Note: PTSD =  posttraumatic stress disorder; PCL-5 = PTSD Checklist; DEP = depression; PHQ9 = Patient 
Health Questionnaire 9; GAD =  generalised anxiety disorder; GAD = Generalised Anxiety Disorder; GAD-7 = 
Generalised Anxiety Disorder measure; AUD = alcohol use disorder; AUDIT = Alcohol Use Disorders 
Identification Test; ** = p ≤ .01.  
 

6.2.2. Self-reported mental health volunteer firefighters 

Similarly, Table 6.3 presents the estimated prevalence rates for PTSD, depression, 

anxiety and alcohol use disorder based on recommended cut-off scores from the self-report 

survey data for the volunteer firefighters.  Chi-square goodness-of-fit tests indicate that there 

was no statistically significant difference between the proportion of people with a diagnosis of 

PTSD, depression, or anxiety at baseline or follow-up, or alcohol use disorder at baseline, 

based on the recommended cut-of scores in the survey data, when compared with the values 

identified in the interview. There was a statistically significant difference in the proportion of 

people identified with probable alcohol use disorder in the follow-up survey data (19%) when 

compared with the value of 6% that was obtained in the interview, χ² (1, n = 251) = 16.7, p ≤ 

.001, with a 95% CI (6.99, 18.87). 
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Table 6.3 Clinical cut-off scores for probable diagnosis of PTSD, depression, anxiety and 

alcohol use for volunteer firefighters at baseline and follow-up compared with interview 

rates. 

  Baseline  Follow-up Interview  

Variable & 

cut-off score 

Measure 

 

N 

215 

% 

 

N 

220 

% 

 

N 

206 

% 

 

PTSD ≥ 38 PCL-5 7 3 6 2 4 2 

DEP ≥ 10 PHQ 9 15 6 14 6 8 4 

GAD ≥ 10 GAD 7  8 3 12 5 10 5 

AUD ≥ 8 AUDIT 28 11 48 19*** 13 6 

 

Note: PTSD =  posttraumatic stress disorder; PTSD-5 = PTSD Checklist; DEP = depression; PHQ9 = Patient 
Health Questionnaire 9; GAD =  generalised anxiety disorder; GAD = Generalised Anxiety Disorder 7 
measure; AUD = alcohol use disorder; AUDIT = Alcohol Use Disorders Identification Test; *** = p ≤ .001.  
 

6.2.3. Overview mental health - self-report and interview  

The self-report rates corroborate the pattern of diagnoses from the interview for 

both cohorts of firefighters, with low rates indicated for all but Alcohol Use Disorder.  Given 

the similarities in the estimated rates in relation to all the disorders between the self-report 

and interview methodologies, apart from the AUD rate from the follow-up self-report data, 

one can assume that the relatively low established rates from the interview are accurate 

and reliable, and will be used as the basis for discussion.   



 

81 
 

7 RESULTS: RISK AND PROTECTIVE FACTORS AND FIREFIGHTERS’ 
MENTAL HEALTH 

7.1. Mental health associated with overall operational and organisational job satisfaction 

 A key question in this study was to explore which variables in the four categories 

contribute to, or protect against, the development of  PTSD, depression, anxiety and alcohol 

use disorder in career and volunteer firefighter cohorts.  Two sets of hierarchical linear 

regressions were conducted to investigate this question. The first set included the following 

variables with PTSD, depression, generalised anxiety disorder and alcohol use disorder. 

Block 1 included current mental health symptoms, Block 2 included the demographic 

variables of age and gender (for volunteers only), and the individual variable of perceived 

social support. Block 3 included exposure to acute stressor events (potentially traumatic 

events and recent life events).  Block 4 included the operational factors (length of service, 

rank, and job satisfaction related to operational aspects of their role), and organisational 

factors PSC and job satisfaction related to organisational aspects of their role). The main 

analyses were conducted on the prospective sample, and a description of this sample is 

found in 5.4.2. The results of this first set of analyses follow. 

7.1.1. PTSD 

Figure 7.1 and Figure 7.2 provide an overview of the statistically significant 

variables in the final model of PTSD for the career and volunteer firefighters respectively, 

based on hierarchical linear regression analyses.  
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Figure 7.1 Statistically significant variables in final model for career firefighters for PTSD. 

 

 

 

 

 

Figure 7.2 Statistically significant variables in final model for volunteer firefighters for PTSD.  

 

Table 7.1 provides greater detail based on the linear hierarchical regression 

analyses, including the variance accounted for by the four blocks in the regression 

predicting PTSD and summarises the beta weights and significance of each predictor in 

the final model for PTSD.   

The four blocks in the regression model predicting PTSD symptoms produced 

significant changes in the variance explained for both cohorts.  As expected, the first 

block incorporating the baseline measure of PTSD was the most significant predictor of 

later PTSD for each cohort.  It accounted for 37% of the variance in PTSD for the career 

cohort and slightly less (34%) for the volunteer cohort.  The fourth step, which 

incorporated all the operational and organisational variables was the next greatest 

contributor to the total variance in PTSD for the career and volunteer cohorts, accounting 

for 19.8% and 23.0% of the variance in PTSD respectively.  The final model accounted for 

51% and 39% of the total variance in PTSD symptoms in career and volunteer firefighters 

respectively. 

Individual   

Baseline PTSD symptoms PTSD +.540*** 
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Table 7.1 also presents the beta weights and significance levels of each of the 

predictor variables in the final model for PTSD symptoms.  In the final model for the 

career cohort, in addition to baseline PTSD (beta = .635, p≤.001), the only other 

statistically significant predictors of PTSD at follow-up were potentially traumatic event 

exposure (beta = .353, p ≤.003) and low level of operational job satisfaction (beta = -.480, 

p≤.005), with the latter evidencing almost as large a beta weight as the baseline measure.  

It is apparent from this result that it is this operational job satisfaction variable which 

contributed to the significance of the fourth step in the model.  These three variables 

were related to increases in PTSD symptoms; higher symptoms at baseline, exposure to 

more firefighter-related potentially traumatic events in the previous year, and low job 

satisfaction contributed to by the operational aspects of their role in the previous 12-

months.   

There were no other statistically significant predictors in addition to the baseline 

PCL-5 score (beta = .540, p≤.001) in the final model for volunteer firefighters. 
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Table 7.1 Beta weights and significance of predictor variables in final PTSD symptoms model for career (N=67) and volunteer  

(N=180) firefighters. 
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7.1.2. Depression 

Figure 7.3 and Figure 7.4 provide an overview of the statistically significant variables 

in the final model for depression for the career and volunteer firefighters respectively, 

based on hierarchical linear regression analyses.  

 

Figure 7.3 Statistically significant variables in final model for career firefighters for 

depression. 

 

 

Figure 7.4 Statistically significant variables in final model for volunteer firefighters for 

depression. 
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Table 7.2 provides greater detail from the hierarchical linear regression analyses, 

including the variance accounted for by the four blocks in the regression predicting 

depression and summarises the beta weights and significance of each predictor in the final 

model for depression.  The baseline measure of depression was the greatest contributor to 

depression at follow-up for the volunteer cohort and accounted for 36% of the variance in 

depression.  For the career cohort, the baseline measure of depression accounted for 22% 

of the variance and was closely followed by the step incorporating all the operational and 

organisational variables, and which accounted for 21% of the variance in depression.  The 

final model accounted for 50% and 40% of the variance in depression symptoms in career 

and volunteer firefighters respectively. 

For the career cohort, in addition to the baseline measure of depression (beta = 

.390, p≤.006), the only other statistically significant predictors were potentially traumatic 

event exposure (beta =. 381, p≤.004) and low level of operational job satisfaction (beta = -

.548, p≤.001).  These three variables were related to increases in depression symptoms; 

higher symptoms of depression at baseline, exposure to more firefighter-related potentially 

traumatic events in the previous year, and low job satisfaction related to operational aspect 

of their role in the previous 12-months.  This latter operational variable contributed the 

greatest beta weight.  

In the final model for the volunteer cohort, in addition to the baseline measure (beta 

= .573, p≤.001), the only other statistically significant predictor was the experience of more 

recent life events in the previous 12-months (beta = .151 p≤.017).  These two variables were 

related to increases in depression symptoms; higher symptoms at baseline, and exposure to 

more stressful recent life events in the previous year.  This latter result is interesting in that 

there was no statistical difference between the career and volunteer total numbers of 

recent life events experienced at either baseline or follow-up.  This is indicated by the 

Independent-samples t-test results for baseline recent life events for career (M = 1.96, SD = 

1.6) and volunteer (M = 1.93, SD = 1.9; t(183.62) =-4.67, p = .641, two-tailed), and for follow-

up for career (M = 1.52, SD = 1.37) and volunteer (M =184, SD = 1.60; t(326) =.226, p = .11, 

two-tailed).  The magnitude of the differences in the means for baseline recent life events 

data (mean difference = -0.09, 95% CI: -.48 to .30) was extremely small (eta squared = 

.0006); and for follow-up recent life events data (mean difference = -3.19, 95% CI: -.71 to 

.07) was very small (eta squared = .008). 
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Table 7.2 Beta weights and significance of predictor variables in final depression symptoms model for career (N=67) and  

volunteer (N=176) firefighters. 
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7.1.3. Generalised Anxiety Disorder 

Figure 7.5 and Figure 7.6 provide an overview of the statistically significant variables 

in the final model of generalised anxiety disorder for the career and volunteer firefighters 

respectively, based on hierarchical linear regression analyses.  

 

 

 

 

Figure 7.5 Statistically significant variables in final model for career firefighters for 

Generalised Anxiety Disorder. 

 

 

 

 

 

Figure 7.6 Statistically significant variables in final model for volunteer firefighters for 

Generalised Anxiety Disorder. 

 

Table 7.3 provides greater detail from the hierarchical linear regression analyses, 

including the variance accounted for by the four blocks in the regression for anxiety 

symptoms and the beta weights and significance of each predictor in the final model for 

anxiety at follow-up.  Although each step contributed to significant change in anxiety for 

each cohort, the baseline measure of anxiety was by far the greatest contributor, 

accounting for 34% and 41% of the variance in anxiety in career and volunteer firefighters 

respectively.  The final model accounted for 44% of the variance in anxiety symptoms in 

each cohort.  In the final model of anxiety, the baseline measure was the only statistically 

significant predictor for both cohorts (career: beta = .547, p≤.001; volunteer: beta = .637, 

p≤.001).  

 

Individual   

Baseline anxiety symptoms 
Generalized Anxiety Disorder 

+.547*** 

Individual   

Baseline anxiety symptoms Generalised Anxiety Disorder +.637*** 



 

89 
 

Table 7.3 Beta weights and significance of predictor variables in final anxiety symptoms model for career (N=67) and volunteer  

(N=176) firefighters. 
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7.1.4. Alcohol Use Disorder 

Figure 7.7 and Figure 7.8 provide an overview of the statistically significant variables 

in the final model of alcohol use disorder for the career and volunteer firefighters 

respectively, based on hierarchical linear regression analyses.  

 

Figure 7.7 Significant variables in final model for career firefighters for Alcohol Use Disorder. 

 

Figure 7.8 Significant variables in final model for volunteer firefighters for Alcohol Use 

Disorder. 

 

Table 7.4 provides greater detail from the hierarchical regression analyses, including 

the variance accounted for by the four blocks in the regression for alcohol symptoms and 

the beta weights and significance of each predictor in the final model for alcohol.  Each 

block in the model accounted for significant change in the variance explained for alcohol for 

both cohorts.  The baseline measure of alcohol use accounted for 33% and 71% of the 

variance in follow-up alcohol symptoms for the career and volunteer cohorts respectively.  
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For the career cohort, the operational and organisational block contributed the next greater 

variance (11.5%).  The final model accounted for 52% and 72% of the variance in alcohol 

symptoms in career and volunteer firefighters respectively. 

For the career cohort, the only additional predictors apart from baseline alcohol 

(beta = .544, p≤.001) were more recent life events experienced in the previous 12-months 

(beta = .204, p≤.009) and rank (beta = -.244, p≤.003).  These three variables were related to 

increases in alcohol symptoms; greater number of symptoms at baseline, exposure to more 

stressful recent life events in the previous year, and being a firefighter as opposed to a 

manager.   

There were no other significant predictors for the volunteer cohort, apart from 

baseline alcohol (beta = .831, p≤.001).  
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Table 7.4 Beta weights and significance of predictor variables in final alcohol symptoms model for career (N=67) and volunteer  

(N=180) firefighters. 
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7.1.5. Overview of firefighters’ mental health associated with 

operational and organisational job satisfaction 

The most significant factor in predicting each mental health outcome at follow-up 

was the baseline measure of the same mental health condition.  There was no other overlap 

in predictor variables between the career and volunteer cohorts.  In the final models for 

both cohorts, no individual (amount of personal support) or demographic (gender, age, 

education) variables predicted any of the mental health outcomes. 

For the career cohort, potentially traumatic event exposure and low operational job 

satisfaction at baseline predicted PTSD and depression at follow-up.  Furthermore, the 

experience of more recent life events and being a firefighter as opposed to a manager 

predicted increased alcohol use at follow-up.   

For the volunteer cohort, the only additional predictor was experience of more 

recent life events in the previous 12-months which predicted depression at follow-up. 

A second set of hierarchical linear regressions were conducted to investigate whether 

specific operational and organisational demands related to low job satisfaction increase the 

risk of the development of symptoms of PTSD, depression, anxiety or alcohol use disorder 

and specific operational and organisational resources related to high job satisfaction protect 

firefighters from the development of symptoms of PTSD, depression, anxiety or alcohol use 

disorder?  This is important as identification of statistically significant relationships between 

specific operational characteristics (which are more amenable to change than exposure to 

potentially traumatic events) and firefighters’ mental health will allow fire services to better 

manage them. The next section presents the results of these analyses. 

7.2. Mental health associated with operational and organisational resources and demands 

in firefighting 

There is evidence of a link between organisational stressors and job satisfaction in 

firefighters and that these types of demands may even be more deleterious to mental to 

mental health than the impact of potentially traumatic events (Bacharach & Bamberger, 

2007b; Beaton & Murphy, 1993). However, there is no evidence to date on the link between 

operational demands and resources or organisational resources with job satisfaction, or the 
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impact of operational and organisational demands and resources on mental health.  

The next section presents the findings from the second set of hierarchical linear 

regressions that included operational and organisational demand and resources in relation 

to each mental health disorder. Characteristics with low mean job satisfaction scores and 

regarded as ‘demands’ require sustained effort by firefighters to carry out their role and 

contribute to low job satisfaction.  Characteristics with high mean job satisfaction scores can 

either be regarded as ‘resources’ and assist and support firefighters to carry out their role 

and contribute to high job satisfaction, or challenge demands, in that they require sustained 

effort, but also contribute to high job satisfaction. As career and volunteer firefighters rated 

operational and organisational characteristics differently in relation to their impact on job 

satisfaction, the results will be provided separately.   

7.2.1.Operational and organisational resources and demands for 

career firefighters  

The operational and organisational resources and demands that had the highest and 

lowest mean job satisfaction scores at baseline and follow-up are included in Table 7.5.   

 

Table 7.5 Operational and organisational career firefighter resources and demands at 

baseline (N=78) and follow-up (N=81). 

Baseline Demands OP/ORG Follow-up OP/ORG 

Shiftwork (1.4) OP Poor media (2.0) OP 

Fitness requirements (1.5) OP Red tape (2.2) ORG 

Responsibility (1.5) OP Organisational morale (2.1) ORG 

Autonomy and control (1.5) OP Organisational change (2.2) ORG 

Baseline Resources  Follow-up resources  

Job security (3.7) ORG Job security (3.7) ORG 

Relationship with co-workers (3.8) ORG Relationship with co-workers (3.8) ORG 

Support from team leader (3.6) ORG Responsibility (3.8) OP 

Support from co-workers (3.8) ORG Shiftwork (3.8) OP 

Variety and challenge (3.8) OP Variety and challenge (3.9) OP 

  Community recognition (4.0) OP 

Note: OP = operational; ORG = organisational; the scoring for the job satisfaction characteristics was 
1= very negative, 2 = negative, 3 = neutral 4 = positive, 5 = very positive). 

 

Of note in Table 7.5 is that there was no overlap between the demands from the 
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baseline and follow-up data, and the operational demands at baseline were associated with 

poorer job satisfaction.  Of interest also, was the fact that the baseline demands are all 

operational, while most of the follow-up demands were organisational.  The nature of the 

three organisational characteristics identified as demands suggests that organisational 

factors such as change and the amount of red tape within the fire services were affecting  

morale.  Similarly, there were differences between the baseline and follow-up resources, 

but in contrast, there were more organisational characteristics identified as resources at 

baseline, while there were more operational resources at follow-up. In addition, there was 

more similarity in the ratings as well as some overlap in the resources identified at the two 

timeframes.  Notably, there is only one characteristic with a high job satisfaction score 

above ‘4’, and it is ‘community recognition’.  The career firefighters have identified a fairly 

equal proportion of operational and organisational characteristics as demands and 

resources. Of interest also, is that several characteristics were rated as demands at baseline, 

but as resources and/or challenge demands at follow-up.  These included, job satisfaction 

related to the fitness requirements of the job and autonomy and control within the job.  

This finding highlights the importance of recognising that firefighters’ attitude to various 

aspects of their role is fluid and can change from positive to negative and has the potential 

to influence their job satisfaction and mental health.  

The operational and organisational resources and demands that had the highest and 

lowest mean job satisfaction scores based on the follow-up data were included in 

hierarchical linear regression analyses, and the results from the final models in the analyses 

for the career firefighters for each of the mental health disorders follow. 

7.2.1.1. PTSD 

Figure 7.9 provides an overview of the statistically significant variables in the final 

model of PTSD for the career firefighters, based on hierarchical linear regression analyses 

incorporating operational and organisational resource and demands.  
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Figure 7.9 Significant variables in final model for operational and organisational demands 

and resources for career firefighters for PTSD. 

 

The hierarchical linear regression included the baseline measure for PTSD in step 

one, the individual/demographic variables in step two, and the acute stressor variables in 

step three.  The fourth step in the regression included poor media as an operational 

demand, the following four operational characteristics as resources and/or challenge 

demands: responsibility, challenge and variety, community recognition, and shiftwork, the 

following three organisational factors as demands: red tape, organisational change and 

organisational morale, and job security as an organisational resource.  The fourth step also 

included the other operational predictor variables (length of service, rank, and hours spent 

firefighting in the previous week), and the other organisational variable, psychosocial safety 

climate.  The final model, after controlling for baseline PTSD, individual variables, and acute 

stressor exposure, indicated that the following variables significantly predicted PTSD 

symptoms: the baseline measure of PTSD (β = .552, p≤.001), the total number of firefighter 

related potentially traumatic events experienced in the previous 12-months (β = .300, 

p≤.004), working more than 40 hours in their firefighting role in the previous week to the 

survey being submitted (β = .177, p≤.055) all predicted PTSD.  The resource and/or 

challenge demand, high job satisfaction related to shiftwork (β = -.399, p≤.001) protected 
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against the development of PTSD.  The baseline measure accounted for just over 55% of the 

total variance in PTSD, while the next greatest contributor was the operational resource 

and/or challenge demand, high job satisfaction because of shiftwork (40%). Table 7.6 

presents the predictor items for PTSD based on their low and high mean scores and 

indicates whether they are included as a demand or resource and/or challenge demand. 

 

Table 7.6 Beta weights and significance of demand and resource predictor variables in final 

PTSD model for career firefighters (N=67). 

 

7.2.1.2. Depression 

Figure 7.10 provides an overview of the statistically significant variables in the 

final model of depression for the career firefighters, based on hierarchical linear 

regression analyses incorporating operational and organisational resource and demands.  
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Figure 7.10 Significant variables in final model for operational and organisational demands 

and resources for career firefighters for depression. 

 

The hierarchical linear regression included the baseline measure for depression in 

step one, the individual/demographic variables in step two, and the acute stressor variables 

in step three.  The fourth step in the regression included poor media as an operational 

demand, the following four operational characteristics as resources and/or challenge 

demands: responsibility, challenge and variety, community recognition, and shiftwork, the 

following three organisational characteristics as demands: red tape, organisational change 

and organisational morale, and job security as an organisational resource.  The fourth step 

also included the other operational predictor variables (length of service, rank, and hours 

spent firefighting in the previous week), and the other organisational variable, psychosocial 

safety climate.  The final model, after controlling for baseline depression, individual 

variables, and acute stressor exposure, indicated that the baseline measure of depression (β 

= .496, p≤.001) significantly predicted symptoms of depression, and the operational 

resource and/or challenge demand, high job satisfaction because of the responsibility of the 

job predicted fewer symptoms of depression (β = -.359, p≤.001).  The baseline measure 

accounted for just under 50% of the total variance in depression, while job satisfaction 

because of responsibility of the job contributed almost 36% of the total variance in 

depression.  Table 7.7 presents the predictor items for depression based on their low and 

high mean scores and indicates whether they are included as a demand or resource and/or 

challenge demand. 
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Table 7.7 Beta weights and significance of demand and resource predictor variables in final 

depression model for career firefighters (N=67). 

 

7.2.1.3. Anxiety 

Figure 7.11 provides an overview of the statistically significant variables in the 

final model of Generalised Anxiety Disorder for the career firefighters, based on 

hierarchical linear regression analyses incorporating operational and organisational 

resource and demands.  
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Figure 7.11 Significant variables in final model for operational and organisational demands 

and resources for career firefighters for Generalised Anxiety Disorder. 

 

The hierarchical linear regression included the baseline measure for anxiety in step 

one, the individual/demographic variables in step two, and the acute stressor variables in 

step three.  The fourth step in the regression included poor media as an operational 

demand, the following four operational characteristics as resources and/or challenge 

demands: responsibility, challenge and variety, community recognition, and shiftwork, the 

following three organisational characteristics as demands: red tape, organisational change 

and organisational morale, and job security as an organisational resource.  The fourth step 

also included the other operational predictor variables (length of service, rank, and hours 

spent firefighting in the previous week), and the other organisational variable, psychosocial 

safety climate.  The final model, after controlling for baseline anxiety, individual variables, 

and acute stressor exposure, indicated that the baseline measure of anxiety (β = .555, 

p≤.001) significantly predicted symptoms of anxiety, and the operational resource and/or 

challenge demand, high job satisfaction because of the responsibility of the job protected 

against the development of symptoms of anxiety (β = -.235, p≤.021).  The baseline measure 

accounted for just under 56% of the total variance in anxiety, while high job satisfaction 

because of responsibility of the job contributed almost 24% of the total variance. Table 7.8 

presents the predictor items for generalised anxiety disorder based on their low and high 

mean scores and indicates whether they are included as a demand or resource and /or 

challenge demand. 
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Table 7.8 Beta weights and significance of demand and resource predictor variables in final 

Generalised Anxiety Disorder model for career firefighters (N=67). 

 

7.2.1.4. Alcohol 

There were no statistically significant findings in relation to job satisfaction 

associated with any operational or organisational factors. The final model was almost 

identical to that developed with the total job satisfaction scores, which indicated that 

baseline alcohol symptoms and being a firefighter predicted Alcohol Use Disorder.   

7.2.1.5. Overview of final models incorporating operational and 

organisational demands and resources with PTSD, depression, 

Generalised Anxiety Disorder and Alcohol Use Disorder for career 

firefighters 

In the final models after controlling for baseline mental health measures, individual 
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variables, and acute stressor exposure, the major variable that increased risk of PTSD, 

depression, Generalised Anxiety Disorder and Alcohol Use Disorder was their respective 

baseline measure, which contributed 55%, 50%, 56% and 53% of the total variance 

respectively.  One characteristic associated with high job satisfaction, and therefore 

included either as a resource and/or challenge demand, significantly reduced risk for the 

development of PTSD symptoms. This was high job satisfaction related to shiftwork, which  

had a negative and statistically significant relationship with PTSD and contributed 40% of 

the total variance in PTSD.  This result indicated that when shiftwork had a positive impact 

on firefighters’ job satisfaction it protected against the development of PTSD symptoms.  

Additional variables associated with increased risk in this model, included exposure to more 

potentially traumatic events in the previous 12 months, and working more than 40 hours in 

their firefighting role in the previous week to the survey being submitted.  These variables 

contributed 30% and 18% of the total variance in PTSD respectively.   

Another characteristic with high job satisfaction, thus either a resource and/or 

challenge demand, was associated with the responsibility of the job.  This characteristic 

negatively and significantly predicted both depression and Generalised Anxiety Disorder, 

contributing 36% and 24% of the total variance in depression and Generalised Anxiety 

Disorder, respectively.  No additional variables increased risk of depression and Generalised 

Anxiety Disorder.  No resources or demands predicted Alcohol Use Disorder, and the only 

other variable that increased risk of alcohol symptoms in addition to baseline Alcohol Use 

Disorder, was rank, where being a firefighter predicted more alcohol symptoms than a 

manager and contributed 24% of the total variance in alcohol use. 

7.2.2.Operational and organisational demand and resource 

predictors for volunteer firefighters 

The operational and organisational resources and demands that had the highest and 

lowest mean job satisfaction scores based on the follow-up data were included in 

hierarchical linear regression analyses and are included in Table 7.9. 
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Table 7.9 Operational and organisational volunteer firefighter resources and demands at 

baseline (N=227) and follow-up (N=231). 

Baseline demands OP/ORG Follow-up demands OP/ORG 

Responsibility (1.4) OP Red tape (2.3) ORG 

Autonomy and control (1.5) OP Poor media (2.4) ORG 

Cognitive demands (1.6)  OP   

Baseline resources  Follow-up resources  

Support from team leader (3.9) ORG Support from team leader (3.8) ORG 

Brigade morale (3.9) ORG Brigade morale (3.8) ORG 

Variety and challenge (3.8) OP Variety and challenge (3.9) OP 

Support from co-workers (3.8) ORG Community recognition (4.0) OP 

Relationship with co-workers (3.8) ORG Respect for fire service (3.9) ORG 

Recognition for a job well done (3.8)  ORG Recognition for a job well done (3.9) ORG 

Relationship with senior staff (3.8) ORG   

Note: OP = operational; ORG = organisational; the scoring for the job satisfaction characteristics was 1= very 
negative, 2 = negative, 3 = neutral 4 = positive, 5 = very positive). 

 

Of note with the volunteer cohort is that there was no overlap in the characteristics 

identified as demands at baseline and follow-up, as they were operational at baseline and 

organisational follow up. It was harder to identify the demands at follow-up as they had 

scores just on the negative side of ‘neutral’.  In relation to resources, like the career 

firefighter data, the only characteristic with a high satisfaction score above ‘4’ was 

community recognition; there was more similarity in the baseline and follow-up ratings; and 

some overlap in the resources identified at the two timeframes. In contrast with the career 

firefighters where they identified an equal proportion of operational and organisational 

characteristics as demands and resources, the volunteer cohort identified a greater 

proportion of operational characteristics as demands and a greater number of 

organisational characteristics as resources. This finding highlights a difference in how career 

and volunteer firefighters appraise characteristics inherent in their roles, where the latter 

appear to regard operational characteristics (albeit fewer in number) as impeding their job, 

while they identify organisational characteristics as having a greater impact on their job 

satisfaction.  

The operational and organisational resources and demands that had the highest and 

lowest mean job satisfaction scores from the follow-up data were included in hierarchical 

linear regression analyses, and the results from the regression analyses follow. 
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7.2.2.1. PTSD 

Figure 7.12 provides an overview of the statistically significant variables in the 

final model of PTSD for the volunteer firefighters, based on hierarchical linear regression 

analyses incorporating operational and organisational resource and demands.  

 

Figure 7.12 Significant variables in final model for operational and organisational demands 

and resources for volunteer firefighters for PTSD. 

 The hierarchical linear regression included the baseline measure for PTSD in step 

one, the individual/demographic variables in step two, and the acute stressor variables in 

step three.  The fourth step in the regression included challenge and variety and community 

recognition operational resources and/or challenge demands; red tape as an organisational 

demand; brigade morale, support from team leader, respect for their fire service, and 

recognition for a job well done as organisational resources and/or challenge demands.  The 

fourth step also included the other operational independent variables (length of service, 

rank, and hours spent firefighting in the previous week) and the other organisational 

independent variable, psychosocial safety climate.  The final model, after controlling for 

baseline PTSD, individual variables, and acute stressor exposure, indicated the baseline 

measure of PTSD (β = .516, p≤ .001) and the total number of firefighter related potentially 

traumatic events experienced in the previous 12-months (β = .135, p≤.042) predicted PTSD.  

No resources or demands were significant in predicting PTSD.  The baseline measure 

accounted for just under 52% of the total variance in PTSD, while the number of potentially 

traumatic events experienced contributed just under 14%.   

Table 7.10 incorporates the predictor items for PTSD based on their low and high 

mean scores and whether included as a demand or resource and/or challenge demands. 
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Table 7.10 Beta weights and significance of demand and resource predictor variables in final 

PTSD model for volunteer firefighters (N=180). 

 

7.2.2.2. Depression 

Figure 7.13 provides an overview of the statistically significant variables in the 

final model of depression for the volunteer firefighters, based on hierarchical linear 

regression analyses incorporating operational and organisational resource and demands.  
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Figure 7.13 Significant variables in final model for operational and organisational demands 

and resources for volunteer firefighters for depression. 

 

The hierarchical linear regression included the baseline measure for depression in 

step one, the individual/demographic variables in step two, and the acute stressor variables 

in step three.  The fourth step in the regression included the following two operational 

characteristics as resources and/or challenge demands: challenge and variety and 

community recognition, the following organisational demand: red tape, and the following 

organisational resources: brigade morale, support from team leader, and respect for their 

fire service, and/or challenge demand: recognition for a job well done.  The fourth step also 

included the other operational predictor variables (length of service, rank, and hours spent 

firefighting in the previous week), and the other organisational variable, psychosocial safety 

climate.  The final model, after controlling for baseline depression, individual variables, and 

acute stressor exposure, indicated that the baseline measure of depression (β = .591, 

p≤.001), the number of recent life events experienced in the previous 12-months (β = .132, 

p≤.030) and high job satisfaction related to recognition for a job well done (β = .147, p≤.050) 

all significantly predicted depression symptoms.  The baseline measure accounted for just 

over 59% of the total variance in depression, while the next greatest contributor was job 

satisfaction related to recognition of a job well done (15%).  

Table 7.11 incorporates the predictor items for depression based on their low and 
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high mean scores and whether they are included as demand or resource and/or challenge 

demands. 

Table 7.11 Beta weights and significance of demand and resource predictor variables in final 

depression model for volunteer firefighters (N=176). 

 

7.2.2.3. Anxiety 

Figure 7.14 provides an overview of the statistically significant variables in the 

final model of Generalised Anxiety Disorder for the volunteer firefighters, based on 

hierarchical linear regression analyses incorporating operational and organisational 

resource and demands.  
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Figure 7.14 Significant variables in final model for operational and organisational demands 

and resources for volunteer firefighters for Generalised Anxiety Disorder. 

The hierarchical multiple regression included the baseline measure for anxiety in 

step one, the individual/demographic variables in step two, and the acute stressor variables 

in step three.  The fourth step in the regression included the following two operational 

characteristics as resources and/or challenge demands: challenge and variety and 

community recognition, the following organisational demand: red tape, and the following 

organisational resources: brigade morale, support from team leader, and respect for their 

fire service, and/or challenge demand: recognition for a job well done.  The fourth step also 

included the other operational predictor variables (length of service, rank, and hours spent 

firefighting in the previous week), and the other organisational variable, psychosocial safety 

climate.  The final model, after controlling for baseline anxiety, individual variables, and 

acute stressor exposure, indicated that the baseline measure of anxiety (β = .641, p≤.001) 

and the resource high job satisfaction because of recognition for a job well done (β = .124, 

p≤.046) both predicted anxiety symptoms.  The operational resource and/or challenge 

demand, high job satisfaction because of challenge and variety in the job (β = -.164, p≤.037) 

protected against the development of anxiety symptoms.  The baseline measure accounted 

for just over 64% of the total variance in anxiety, while the next greatest contributor was job 

satisfaction related to challenge and variety in the job (16%). Table 7.12 incorporates the 
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predictor items for anxiety based on their low and high mean scores and whether they are 

included as a demand or resource and/or challenge demand. 

Table 7.12 Beta weights and significance of demand and resource predictor variables in final 

Generalised Anxiety Disorder model for volunteer firefighters (N=176). 

 

7.2.2.4. Alcohol Use Disorder 

There were no statistically significant findings in relation to job satisfaction 

associated with any operational or organisational factors. The final model was almost 

identical to that developed with the total job satisfaction scores, which indicated that 

baseline alcohol symptoms predicted Alcohol Use Disorder.   

7.2.2.5. Overview of final models incorporating operational and 

organisational job satisfaction demand and resource predictors of 

PTSD, depression, Generalised Anxiety Disorder and Alcohol Use 

Disorder for volunteer firefighters 

The following summarises the results from the regression analyses incorporating the 
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resource and demands factors for the volunteer cohort.  In the final models, after 

controlling for baseline mental health measures, individual variables, and acute stressor 

exposure, the variable that contributed most to the variance in all of the mental health 

disorders, was the relevant baseline measure, which contributed 52%, 59%, 64% and 83% of 

the total variance to PTSD, depression, Generalised Anxiety Disorder and Alcohol Use 

Disorder respectively.   

There were no resources or demands that increased risk of PTSD.  The only other 

variable that increased risk of PTSD, apart from the baseline measure, was the total number 

of firefighter-related potentially traumatic events experienced in the previous 12-months, 

which accounted for about 14% of the variance in the total score for PTSD.   

Recognition for a job well done was associated with high job satisfaction and had a 

positive and significant relationship with anxiety and depression, contributing 16% and 15% 

of the total variance respectively.  The unexpected direction of this result indicates that it is 

likely to be a challenge demand.  Another factor associated with high satisfaction was 

challenge and variety in the job, which had a negative and significant relationship with 

anxiety and contributed 16% of the total variance in Generalised Anxiety Disorder. This 

result indicates that where volunteer firefighters are satisfied with the amount of challenge 

and variety in their role, they are protected from developing symptoms of anxiety. The 

number of recent life events experienced in the previous 12-months also resulted in more 

symptoms of depression and contributed about 13% of the total variance in depression.  

There were no additional predictors of alcohol use.  

7.2.3. Summary of mental health in relation to operational and 

organisational job satisfaction and operational and organisational 

demands and resources  

There was considerable overlap in the results from the two sets of hierarchical 

regressions. For both cohorts the findings indicated that overall, the most significant risk 

factor in predicting each mental health outcome at follow-up was the baseline measure of 

the same mental health condition. For the career cohort high operational job satisfaction 

was identified as a protective factor. While high operational job satisfaction protected 

career firefighters against the development of PTSD and Generalised Anxiety Disorder, when 

the individual resources and/or challenge demands were included in the second set of 
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hierarchical linear regression analyses, high job satisfaction related to shiftwork protected 

against the development of symptoms of PTSD, and high job satisfaction related to 

responsibility of the job protected against the development of symptoms of depression and 

anxiety. In addition, for the career firefighters, several other risk factors were identified. 

Exposure to more potentially traumatic events predicted the development of symptoms of 

PTSD and depression (main hierarchical linear regression) and only PTSD (second 

hierarchical linear regression).  Rank, where being a firefighter as opposed to a manager 

(both regression analyses) and the experience of more recent life events (second 

hierarchical linear regression) both predicted increased alcohol use at follow-up.   

For the volunteer cohort, the main hierarchical linear regression analyses indicated 

that the only additional risk factor apart from baseline symptoms was experience of more 

recent life events in the previous 12-months, which predicted depression at follow-up. The 

second set of hierarchical linear regression analyses identified one risk and one protective 

factor. Firstly, exposure to more potentially traumatic events predicted symptoms of PTSD. 

Secondly, high job satisfaction associated with the amount of challenge and variety in the 

role protected against the development of symptoms of anxiety.  In addition, a counter-

intuitive finding indicated that although receiving recognition for a job well done was 

associated with high job satisfaction, it predicted more symptoms of anxiety and 

depression.  This suggests the likelihood that this characteristic is a challenge demand.   



 

112 
 

8 DISCUSSION 

Given the inconsistencies in previous research, this study aimed to identify the 

prevalence rates of the four mental health disorders commonly associated with increased 

exposure to potentially traumatic events, as well to explore the contribution of four factors 

on mental health outcomes.  Individual/demographic, acute stressor, operational and 

organisational factors were investigated in relation to their contribution to symptoms of 

PTSD, depression, anxiety and alcohol use disorder separately for career and volunteer 

firefighters. The key findings of the study include the following. 

Of importance, the prevalence findings suggest that the mental health of this sample 

of firefighters is relatively good, and that a reasonably small but significant number of career 

and volunteer firefighters develop PTSD, depression and anxiety disorders. Alcohol Use 

Disorder is the most common disorder for both the career and volunteer firefighters; 

specifically, alcohol dependence is a problem in the volunteer firefighter cohort. From the 

survey data, notable findings for the career firefighters include the importance of their 

appraisal of operational characteristics of their role, and the protective relationship between 

high operational job satisfaction and mental health. 

This chapter is organised into six sections.  Section 8.1 discusses the key findings in 

relation to the prevalence of the four assessed mental health disorders, primarily as 

assessed by the clinical interviews.  Section 8.2 discusses the main findings in relation to the 

individual, acute exposure, operational and organisational factors that contributed to each 

of these disorders.  The discussion in both sections contextualises the findings in relation to 

the literature and theory. Section 8.3 outlines the limitations and strengths of the current 

study. Section 8.4 discusses the implications of the current research in relation to the 

theory, fire services and the research.  Finally, Section 8.5 makes recommendations for 

future research. 

8.1. Prevalence of mental health disorders 

The first key finding relates to the prevalence rates for the career firefighters across 

the four disorders.  
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8.1.1. Prevalence of PTSD, depression, anxiety and alcohol use 

disorder in career firefighters 

Any disorder in career firefighters in comparison with general population. 

The hypothesis that rates of any psychiatric disorder would be higher in the career 

firefighter sample than in the general population was not supported.  There was no 

significant difference between the rate for any current disorder from the present study, the 

12 months rate from the Australian Defence Force matched National Mental Health and 

Wellbeing Survey sample (Hodson et al., 2011) and the 12 months rate found in the MFS SA 

study (Van Hooff et al., 2017), based on proportions in each sample.  The rate of having any 

disorder amongst the career firefighters is like the rate in the matched general population 

as well as the career firefighter sample in the MFS SA study.  

 

PTSD, depression, Generalised Anxiety Disorder and Alcohol Use Disorder in career 

firefighters in comparison with general population. 

When comparing the career firefighters’ rates for the specific disorders with those 

in the general population, again based on the proportions in the two populations 

(Hodson et al., 2011), the rates are similar for all four disorders. Thus, the hypothesis that 

rates of the specific disorders would be higher in career firefighters than in the general 

population was not supported.  The finding of an equivalent rate of PTSD to that found in 

the general population is surprising, given the extensive exposure of the firefighters in 

the current study to potentially traumatic events, whereby over 40% of the firefighters 

had experienced more than 21 potentially traumatic events in the previous 12 months. 

There are several explanations for the low rates identified in this sample of firefighters, 

and that there was no significant difference between the career firefighters’ and the 

general population rates of any disorder or any of the specific disorders. Firstly, the low 

rates could reflect the resilience of the career firefighters in the current study and their 

ability to manage the challenging aspects of their role.  Secondly, they could reflect the 

healthy worker effect, where those firefighters with significant mental health problems 

have left the fire service resulting in the remaining firefighters being relatively healthy 

and able to cope with the requirements of their role (Choi, 2000). Thirdly, these findings 

need also to be considered in the context of existing research which highlights the 
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increased rates of mental health disorder amongst retired firefighters (Berninger, et al., 

2010; Chiu et al., 2011; Harvey et al., 2016).  

 

PTSD, depression, Generalised Anxiety Disorder and Alcohol Use Disorder in career 

firefighters in comparison with firefighting studies. 

Comparing the prevalence rates established in the current sample for the four 

disorders with previous firefighter research is not straightforward. The prevalence rates 

from the current study are all at the low end of other firefighter studies, but there is 

considerable variation in the estimated prevalence rates of PTSD, depression, Generalised 

Anxiety Disorder and Alcohol Use Disorder in career firefighters across existing research.  

Most other prevalence rates are based on self-report data, which provides an estimation of 

probable disorder and is known to provide generally higher rates than diagnostic interviews 

(Chamberlin & Green, 2010; Geronazzo-Alman et al., 2017; Paterson, et al., 2012; Van Hooff 

et al., 2017).  Indeed, when the rates in the current study are compared to the few studies 

that use clinical interviews, rates are similar apart from AUD, which is significantly higher in 

the current study (Meyer et al., 2012; Van Hooff et al., 2017).  The relatively low rate in the 

current study for PTSD, as well as for depression and anxiety, when compared with other 

firefighter studies can be accounted for by the same explanations as given previously in 

relation to comparisons with the general population. These include indication of the current 

firefighters’ high level of resilience (Lee, Ahn, Jeong, Chae, & Choi, 2014; Meyer et al., 2012; 

Sattler, Boyd, & Kirsch, 2014) and their well-established coping skills (Chamberlin & Green, 

2010; Heinrichs et al., 2005; Moran, 1998; Vargas de Barros, Martins, Saitz, Bastos, & 

Ronzani, 2013) which protect them against the development of mental health disorders. The 

rates could also reflect the healthy worker effect explained previously.   

Although the rate of Alcohol Use Disorder was not significantly different to the rate 

in the matched general population sample and was at the lower end of the rates in other 

firefighter studies, it was the most common diagnosis. This finding supports the vast 

literature indicating the use of alcohol in the firefighting industry (Boxer & Wild, 1993; Carey 

et al., 2011; Haddock et al., 2012; Haddock et al., 2015; Lawrence et al., 2018; Stanley et al., 

2017), and the possibility that the firefighters may be using alcohol as a coping strategy to 

self-medicate thereby masking the existence of other symptoms (Bacharach, Bamberger, & 

Doveh, 2008; Bacharach et al., 2008; Bolton, Cox, Clara, & Sareen, 2006; Bolton, Robinson, & 
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Sareen, 2009; Crum et al., 2013; Leeies, Pagura, Sareen, & Bolton, 2010; McFarlane et al., 

2009; Shipherd, Stafford, & Tanner, 2005). Increased consumption of alcohol by career 

firefighters including both heavy and binge drinking is frequently reported in the literature.  

Various reasons are cited for this increased use of alcohol.  These include the ‘brotherhood’ 

culture within fire services and brigades where close relationships develop between brigade 

members and socialising often includes consumption of alcohol, the acceptance of using 

alcohol to ‘debrief’ following attending stressful jobs, peer pressure and social conformity, 

and the use of alcohol as a coping strategy in managing PTSD, depression and anxiety 

symptoms (Boxer & Wild, 1993; Carey et al., 2011; Haddock et al., 2012; Haddock et al., 

2015; Piazza-Gardner et al., 2014; Smith et al., 2018; Stanley et al., 2017). 

The prevalence rates in the volunteer firefighter cohort will now be discussed in 

relation to whether they support the hypotheses.  Again, comparisons will be made with the 

general population, and where possible with other firefighter studies. 

8.1.2. Prevalence of PTSD, depression, Generalised Anxiety Disorder 

and Alcohol Use Disorder in volunteer firefighters 

Any disorder in volunteer firefighters in comparison with general population. 

The recommended process for comparing proportions in the populations was followed 

with the volunteer firefighter data as previously explained. There was no significant 

difference between the rate for any disorder for the volunteer firefighters and the general 

population (Slade, Johnston, Oakley Browne, Andrews, & Whiteford, 2009), indicating that 

the hypothesis that rate of any disorder would be higher in the volunteer firefighter sample 

than in the general population was not supported.  

 

PTSD, depression, Generalised Anxiety Disorder and Alcohol Use Disorder in volunteer 

firefighters in comparison with general population. 

When comparing the volunteer firefighters’ rates for the specific disorders with those in 

the general population, again based on the proportions in the two populations, the rate for 

PTSD was significantly lower than the equivalent rate in the general population (Australian, 

2008), and the rates for depression, anxiety and any alcohol use disorder were the same, 

while the rate for alcohol dependence was significantly higher.  Thus, the hypothesis that 

rates of the specific disorders would be higher in volunteer firefighters than in the general 



 

116 
 

population was partially supported.     

The extremely low PTSD rate is particularly surprising given that the volunteer 

firefighters had considerable exposure to potentially traumatic events in the previous 

year.  Data from a stratified sample from the NSMHWB 1998 indicates that the general 

population had much lower exposure to a traumatic event in comparison with the 

volunteer firefighters in the current study (Creamer et al., 2001).  The low rate may 

reflect the healthy worker effect, where volunteer firefighters with PTS symptoms find it 

too difficult to remain in their role and leave (Bos, Mol, Visser, & Frings-Dresen, 2004; 

Choi, 2000).  Alternatively, it could indicate that people who choose to volunteer as 

firefighters are resilient and are able to manage the unexpected, challenging, and 

potentially traumatic aspects of their role well without developing PTS symptoms.  In 

addition, the training provided may also contribute to their ability to manage their 

challenging role. In contrast, the high rate of alcohol dependence could indicate the use 

of alcohol as a coping strategy to manage symptoms of PTSD (Bacharach et al., 2008; 

Bolton et al., 2006; Bolton et al., 2009; Crum et al., 2013; Leeies et al., 2010; McFarlane et 

al., 2009; Shipherd et al., 2005). 

 

PTSD, depression, Generalised Anxiety Disorder and Alcohol Use Disorder in volunteer 

firefighters in comparison with firefighting studies. 

There are far fewer studies of the prevalence of mental health disorders in volunteer 

firefighters in comparison with career firefighters, and they indicate greater variability in 

rate. This may be accounted for by the timing of the data collection and because they were 

predominantly conducted following major disasters.  Direct comparison of prevalence rates 

with previous volunteer firefighter research is extremely limited, and all but one study 

based their rates on self-report data (Bryant & Harvey, 1995; Hytten & Hasle, 1989; Morren, 

Yzermans, van Nispen, & Wevers, 2005; Thormar et al., 2013).  There were no systematic 

studies of rates for Generalised Anxiety Disorder, depression or Alcohol Use Disorder 

amongst volunteer firefighters, although research has indicated elevated levels of alcohol 

use in volunteer firefighters. Only one study of volunteer firefighters incorporated a sample 

of interviews to assess for PTSD, depression and alcohol use, and was conducted after the 

1983 Ash Wednesday bushfires McFarlane, 1989; McFarlane & Papay, 1992) . As might be 

expected, substantially higher rates of PTSD, depression and alcohol use were found than 
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were identified in the current study.  However, these discrepancies may be due to a number 

of methodological differences such as interview schedule, diagnostic criteria, scale of 

disaster, extent of exposure, and volunteering within their communities, where they are 

likely to be personally and professionally challenged (Mitchell & Dyregov, 1993; Moran & 

Britton, 1994; Raphael et al., 1984).  The PTSD rate in the volunteer firefighters in the 

current study was also lower than the rates identified in the self-report literature (Dean et 

al., 2003; Milligan-Saville et al., 2018).  A possible explanation for this finding may be the 

increased likelihood of symptoms being reported via self-report than clinical interview 

(Bryant, Moulds, & Guthrie, 2000; Fairburn & Beglin, 1994; Zimmerman et al., 2006).  

The rate of comorbidity amongst volunteer firefighters who had a mental health 

disorder was significantly lower than the rate of comorbidity in the general population. 

Comorbidity across various populations is often associated with the occurrence of PTSD 

(Freeman & Kimbrell, 2004; Galatzer-Levy, Nickerson, Litz, & Marmar, 2013; McFarlane, 

1998; Ouimette, Wolfe, & Chrestman, 1996), and the low rate of PTSD in this sample of 

volunteer firefighters may account for the low rate of comorbidity.  The healthy worker 

effect may also apply (Bos et al., 2004; Choi, 2000; Guidotti & Clough, 1992). 

The dearth of systematic research on the prevalence of mental health disorders in 

volunteer firefighters is disappointing, given the community and emergency service 

organisations reliance on them (with 75 – 85% of all firefighters in Australia being 

volunteers).  The findings of the current study indicate that the volunteer firefighters’ 

mental health compares favourably with that of the general population. In comparison, the 

prevalence of PTSD is very low, while the rates for depression, GAD and AUD are similar. 

Nevertheless, fire services need to provide support and clinical services to assist with the 

early identification and treatment for the small number of volunteer firefighters who 

develop mental health problems.  Previous research has indicated that volunteer firefighters 

experience barriers to accessing mental health services including reduced availability and 

cost (Stanley et al., 2017), thus, it is important to ensure that services are readily available 

for this cohort. 

The discussion now turns to examine the factors that have contributed to the mental 

health of the volunteer and career firefighters in this study.  The next section discusses the 

relationships between the individual, acute stressor, operational and organisational factors 

and PTSD, depression, Generalised Anxiety Disorder and Alcohol Use Disorder based on the 
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self-report survey data. 

8.2. Contributing risk and protective factors to symptoms of PTSD, depression, 

Generalised Anxiety Disorder and Alcohol Use Disorder 

The aim of this work was to investigate which variables in the four categories 

(individual/ demographic, acute stressor, operational and organisational) influenced the 

mental health of the career and volunteer firefighters over time.   

The findings based on three of the factors incorporated throughout the study (acute 

stressor, operational and organisational) are discussed separately for the career and 

volunteer firefighters.  Given the overlap in content the individual/demographic variable is 

discussed jointly.  The findings are also discussed in relation to whether there was support 

for the hypotheses and the relevant existing literature. 

8.2.1. Demographic/individual factors related to career and 

volunteer firefighters’ mental health 

This factor includes the categorical demographic variables of age, education and 

gender (for the volunteer firefighters only, as there were only four female career 

firefighters), and the continuous individual variables of perceived personal support received 

during the previous 12-months and mental health symptoms as measured at baseline.   

There was limited support for the hypothesized relationship between these variables 

and mental health outcomes.  The level of symptoms measured at baseline for each of the 

mental health disorders was the only factor in this category that significantly related to 

mental health outcomes measured 12-months later, with medium to strong relationships 

with each mental health outcome. The finding that when career and volunteer firefighters 

experience symptoms they persist over time, and are strongly associated with symptoms at 

follow-up is supported by previous firefighter research (Beaton et al., 1999; Berninger, 

Webber, Cohen, et al., 2010; Murphy et al., 1999).  Furthermore, beyond firefighters, the 

link between symptoms at baseline and follow-up mental health has been noted in studies 

with a range of populations, including motor vehicle and other accident and injury survivors 

(Bryant & Harvey, 2002; Bryant et al., 2013; Carty et al., 2006), war veterans (Horesh et al., 

2013; LeardMann et al., 2009), and a meta-analysis across a wide variety of other 
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populations such as survivors of bombing, shooting, cancer and natural disasters (Utzon-

Frank et al., 2014).  The current finding related to the persistence of symptoms over time 

highlights the importance of regular monitoring and assessment of symptoms so that early 

identification occurs, and appropriate treatment provided.  

 

Personal support. 

Given the relatively consistent findings in relation to the importance of social support as 

a protective factor for firefighters, personal support provided in the home environment was 

included as an individual predictor variable in the current study.  Somewhat surprisingly, 

there was no support for the hypothesis that lower levels of perceived personal support 

from family, friends and/or community groups would predict more symptoms of PTSD, 

depression, Generalised Anxiety Disorder and Alcohol Use Disorder.  One explanation for 

the lack of a significant finding between perceived support and mental health in the current 

study could be that the firefighters in this study had developed particularly close bonds and 

strong networks with their team members, which provided opportunities for sharing 

experiences with others who understood and related to the nature of the work.  A 

consequence of these strong relationships in their work community may be the reduced 

need to seek and gain support from their personal sources.  The close relationships that 

develop with brigade members have often been described as akin to ‘family’, and can leave 

firefighters’ family of origin, and particularly spouse or partner feeling isolated and excluded 

(Regehr, Dimitropoulos, Bright, George, & Henderson, 2005).  An alternative explanation 

could relate to the reduced need to seek personal support due to their relatively good 

mental health. 

The next sections will discuss the contribution of the acute stressor, operational and 

organisational factors to mental health outcomes in the career firefighters, in relation to 

whether there was support for the hypotheses, and the relevant existing literature. 

8.2.2. Acute stressor, operational and organisational factors related 

to the career firefighters’ mental health 

8.2.2.1. Acute stressor factors 

This factor includes two variables which are both included as continuous variables; 
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exposure to more firefighter-related potentially traumatic events and exposure to more 

personal RLEs experienced in the previous 12-months.   

 

Exposure to potentially traumatic events. 

The hypothesis that increased exposure to potentially traumatic events would be 

associated with mental health outcomes was supported.  Experiencing more potentially 

traumatic events in the previous 12-months was associated with more symptoms of PTSD, 

depression and anxiety.  The current study calculated exposure by multiplying the number 

of different types of potentially traumatic events attended during the previous 12-months 

by their frequency.  Table I-1 (Appendix I) presents data which indicates the extensive 

exposure of the career firefighters to potentially traumatic events, with over one third 

experiencing between 11 – 20, and over two fifths experiencing more than 20 potentially 

traumatic events in the previous 12 months, and Table I-2 (Appendix I) presents data in 

relation to the type and frequency of various categories of potentially traumatic event 

experienced. Exposure to a greater number of potentially traumatic events was related not 

only to PTSD, but also to depression and anxiety.  This finding supports previous research 

that exposure to potentially traumatic events created a risk not only for the development of 

symptoms of PTSD (Corrigan et al., 2009; Haslam & Mallon, 2003; Regehr et al., 2001) but 

also for symptoms of depression and anxiety (Chiu et al., 2011; Meyer et al., 2012; Paterson, 

et al., 2012; Van Hooff et al., 2017).  The results also provide evidence for the cumulative 

impact of exposure (Geronazzo-Alman et al., 2017; Harvey et al., 2016; Karam et al., 2014).  

Previous research has found that the distress reported by firefighters was less likely to be a 

consequence of a single event, but more likely to be caused by the accumulated stress from 

a wide range of challenging situations (Jahnke et al., 2016).  This was supported anecdotally 

by a number of firefighters in the current study reporting to the researcher during the 

clinical interview that identifying one most distressing event was impossible, as 

characteristics from different jobs coalesce together and reflect the cumulative experience 

of multiple events across their career. 

In the existing literature there was much evidence across various populations 

indicating that PTSD (and other mental health disorders) can result from a single personally 

or professionally traumatic event (Berninger, Webber, Cohen, et al., 2010; Brewin et al., 

2000; Bromet, Kotov, & Luft, 2018; Engelhard et al., 2001; Fushimi, 2012; McFarlane, 1986, 
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1988; Shalev et al., 1996).  However, firefighters’ attend a series of jobs over the years of 

their career, many of which have the potential to be traumatic.  Several recent studies have 

established that the accumulation of events can reduce a firefighter’s ability to deal with 

future stressful situations.  When this happens, their coping strategies are not as effective, 

and when confronted with a job that requires some effort, PTSD can be triggered (Harvey et 

al., 2016; Jahnke et al., 2016; Milligan-Saville et al., 2017; Nydegger et al., 2011).  When 

comparing the rate of exposure of the career firefighters in the current study with the rates 

cited in the few other existing Australian studies, the current participants had considerable 

and greater exposure to potentially traumatic events (Paterson, et al., 2012; Skeffington et 

al., 2017).  Thus, it is not surprising that there was a significant relationship between 

potentially traumatic event exposure and symptoms of PTSD, depression and anxiety. 

 

Experience of recent life events. 

The second variable in the acute stressor factor was experience of recent life events, 

and there was only limited support in the current study for the hypothesis that increased 

experience of more recent life events in the previous 12-months was associated with mental 

health outcomes.  Experience of more recent life events was only associated with greater 

symptoms of alcohol use.  This finding supports the extensive literature in the general 

population that associates using alcohol as a coping mechanism to deal with stress in 

relation to acute life events (Dawson, Grant, & Ruan, 2005; Keyes, Hatzenbuehler, & Hasin, 

2011; Neff & Husaini, 1982; Perreira & Sloan, 2001; Ragland, Greiner, Krause, Holman, & 

Fisher, 1995). 

It was unexpected that the experience of more recent life events was not related to 

PTSD, as cumulative life stress has contributed to the development of PTSD in the general 

population (Breslau et al., 1991; Brewin et al., 2000), in the veteran population (Schnurr et 

al., 2004), and in the police and firefighting populations (Witteveen et al., 2007).  The lack of 

a relationship between number of recent life events experienced and symptoms of PTSD 

was particularly surprising in the current study, given that the over 80% of the firefighters 

had experienced more than one stressful life event in the previous 12-months, and over 

10% had experienced four or more.  An explanation for the lack of a finding in the career 

firefighters could be associated with their increased ability to manage the personally 

stressful events they experience given their relatively good mental health. A further 
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explanation could be that the career firefighters’ ability to manage the recent life events 

experienced in the previous 12 months was enhanced by the fact that their coping skills 

were not stretched as they had not had particularly challenging and complex work over that 

same period (Witteveen et al., 2007). 

The influence of operational factors on career firefighters’ mental health outcomes 

will now be discussed. 

8.2.2.2. Operational factors 

The operational factors include several core operational variables, rank, hours 

worked in the previous week to completion of the survey, and length of service. They were 

included as categorical variables.  In addition, job satisfaction related to routine operational 

characteristics of the firefighting role was included as a continuous variable.  Some 

examples of operational characteristics are shiftwork, technological requirements of the 

role, autonomy and control, emotional demands of the job, and downtime between 

callouts.  The findings in relation to which operational variables were associated with mental 

health outcomes will be presented and considered in relation to the study hypotheses, and 

findings of the previous literature. 

There was limited support for the hypotheses that higher rank, longer length of 

service, and working more than 40 hours in the week prior to completing the survey would 

be associated with PTSD, depression, anxiety and alcohol use.  Only one variable supported 

a hypothesis, in that working more than 40 hours in the previous week had a significant, 

albeit weak, relationship with more symptoms of PTSD.  This finding supports evidence in 

the general population of the deleterious effects of working long hours on psychological 

health, including higher levels of stress, fatigue, burnout and psychological distress (Caruso, 

2004, 2006; Sparks et al., 1997; Spurgeon et al., 1997); Taris et al., 2005).  Work hours have 

not been found to predict mental health outcomes in previous firefighter research, but 

shiftwork has been associated with fatigue (Sirpa Lusa, Häkkänen, Luukkonen, & Viikari-

Juntura, 2002), mood disorders such as depression when working a 24 hour shift (Saijo et 

al., 2008), and use of alcohol to manage shiftwork and its consequences (Carey et al., 2011; 

Paley & Tepas, 1994). Given firefighters’ shift roster (four 12-hour days on and four days 

off), the timing of completing the survey may have been important in terms of this finding.  

The hypothesis that higher rank would predict symptoms was not supported, as being a 
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firefighter as opposed to a manager, resulted in more alcohol symptoms.  This finding was 

consistent with one research study that found that firefighters reported a higher rate of 

binge drinking than chiefs (Haddock et al., 2012). 

Somewhat surprisingly, given the increasing evidence for the cumulative impact of 

trauma (Del Ben et al., 2006; Geronazzo-Alman et al., 2017; Karam et al., 2014), this study 

found no relationship between length of service (associated with increased exposure) and 

any of the mental health disorders.  There is inconsistency in the literature as to whether 

length of service is a risk or protective factor.  Some studies indicated that increasing length 

of service is a protective factor, with firefighters having established effective coping 

strategies (Chamberlin & Green, 2010; Heinrichs et al., 2005; Moran, 1998; Vargas de Barros 

et al., 2013).  Others indicated the reverse, that longer length of service resulted in 

cumulative stress, reduced coping strategies, and increased vulnerability to psychological 

distress (Dean et al., 2003; Moran & Britton, 1994), burnout (Murphy et al., 1994) and PTSD 

symptoms (Corneil et al., 1999; Wagner et al., 1998).  Consistent with this, the most recently 

reported Australian firefighter research identified longer length of service as a risk factor 

(Harvey et al., 2016; Van Hooff et al., 2017).  The inconsistency in the existing literature and 

the current finding would seem to indicate the complexity of the relationships and the 

interactions between several variables including length of service, potentially traumatic 

event exposure, and the healthy worker effect where those with significant mental health 

problems leave the fire service (Choi, 2000; Guidotti & Clough, 1992). 

The discussion in relation to job satisfaction related to operational characteristics 

covers two questions.  The first question was whether global operational job satisfaction 

(based on the total score for the 21 operational characteristics) was related to mental 

health.  The hypothesis that global operational job satisfaction would predict mental health 

was partially supported. High job satisfaction related to the operational characteristics of 

the job protected firefighters from the development of symptoms of PTSD and depression.  

In addition, in both cases, it had a stronger relationship with PTSD and depression than did 

exposure to potentially traumatic events in the previous 12-months.  These findings are 

important in that they indicate that firefighters’ positive job satisfaction related to the 

routine operational characteristics of their role protects them against the development of 

symptoms of PTSD and depression.  This is an important finding for several reasons.  First, it 

provides evidence of the link between firefighters’ appraisal of the everyday aspects of their 
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operational role, their job satisfaction and mental health.  This finding indicates that 

recognising low job satisfaction and addressing the sources of the dissatisfaction, may result 

in improved satisfaction which will assist in protecting firefighters against poor mental 

health outcomes.  The contribution of this finding will be further discussed in 8.4.  Second, it 

provides evidence that variables that are more amenable to change than exposure to 

potentially traumatic events can contribute more to PTSD and depression in career 

firefighters (Armstrong et al., 2014; Bacharach & Bamberger, 2007b; Beaton & S. Murphy, 

1993; Corneil et al., 1999; Meyer et al., 2012; Murphy et al., 1999).  Third, it adds to an 

extremely limited existing literature. There is very little research investigating firefighters’ 

job satisfaction in relation to PTSD (Johnson et al., 2005) and no research in relation to 

depression, and no research measuring job satisfaction based on routine operational and 

organisational characteristics. 

The second question related to the operational job satisfaction measure was 

whether operational characteristics with low job satisfaction scores and regarded as 

demands, and operational characteristics with high job satisfaction scores and regarded as 

resources or challenge demands, were related to mental health outcomes.  There was no 

support for the hypothesis that operational demands would result in worse mental health 

outcomes.  However, there was limited support for the hypothesis that specific operational 

resources and/or challenge demands would protect against the development of symptoms, 

as two protective factors were identified. The first finding indicated that when firefighters’ 

job satisfaction was high as a result of their shiftwork, it protected them against the 

development of symptoms of PTSD.  This is an interesting finding as much of the existing 

research has identified shiftwork as a risk factor and significant stressor amongst emergency 

personnel, with consequent negative health and social outcomes.  Shiftwork has been 

related to a few psychological and physical health problems including cardiovascular 

diseases, sleep disorders, fatigue depression anxiety and stress (Courtney, Francis, & Paxton, 

2010; Lim et al., 2014).  This relationship between shiftwork, job satisfaction and symptoms 

of PTSD is not surprising, in that it is such a central and distinguishing aspect of a 

firefighter’s role.  Shiftwork is likely to be a challenge demand, as it can be appraised 

positively when there is a good fit with the work/home interface, resulting in a neutral 

function at worst and a protective function at best.  Alternatively, it can be appraised 

negatively and regarded as a demand or risk, resulting in worse mental health outcomes.  
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Firefighters’ negative or positive appraisal of shiftwork is likely to be dependent on a 

number of factors such as life stage, age, workload, and ability to sleep during night shifts.  

Further research would assist with the identification of health impairment and wellbeing 

correlates over the duration of firefighters’ careers.  Nevertheless, the current finding 

indicates that shiftwork per se is not stressful, and when it is perceived positively it is 

associated with high job satisfaction and protects firefighters against the development of 

PTSD, and when it is perceived negatively it is associated with low job satisfaction and is a 

risk factor and contributes to more symptoms of PTSD. 

The second finding indicated that when the responsibility of the firefighting role was 

related to high job satisfaction for the career firefighters, it protected them against the 

development of symptoms of depression and anxiety.  This finding is consistent with the 

existing evidence that responsibility inherent in a job is an important component of job 

satisfaction (Cooper, Rout, & Faragher, 1989; Warr, Cook, & Wall, 1979).  Given that other 

research related to the Job Demands-Resources model has found responsibility to be both a 

challenge and a hindrance demand in it can be perceived positively or negatively, resulting 

in better or worse mental health consequences (Cavanaugh, Boswell, Roehling, & Boudreau, 

2000; Podsakoff et al., 2007), it is likely that it has been rated as a challenge demand by the 

firefighters’ in the current study.  For example, responsibility associated with the firefighting 

role can be perceived as creating opportunities for growth, advancement, and putting into 

practice the range of skills a firefighter has been trained in.  Holding this positive view would 

result in positive emotions, cognitions and effective coping strategies (Folkman, 1984; 

Folkman & Moskowitz, 2000; Skinner & Brewer, 2004).  Alternatively, responsibility can be 

perceived as a hindrance demand as there is either too much or too little responsibility 

attached to the role, resulting in negative cognitions and emotions, and less effective coping 

(Crawford et al., 2010; Webster et al., 2011). 

The findings outlined above are important.  Firefighters’ high job satisfaction based 

on their appraisal of routine operational characteristics, both global and specific, protects 

them against the development of symptoms of PTSD, depression and anxiety. 

The influence of organisational factors on career firefighters’ mental health 

outcomes will now be discussed. 
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8.2.2.3. Organisational factors 

These factors include perceived level of psychosocial safety climate in their fire 

service, and job satisfaction related to routine organisational characteristics of their 

firefighting role, both of which were included in the study as continuous variables.  

Examples of organisational characteristics of the job include overtime, workload, 

relationship with senior staff, peer pressure to conform, and red tape.  The findings in 

relation to which organisational variables were associated with mental health outcomes are 

considered in relation to the study hypotheses and findings of the previous literature. 

As with the operational characteristics, the discussion in relation to job satisfaction 

related to organisational characteristics covers two questions.  The first question was 

whether global organisational job satisfaction was related to mental health.  Overall, 

organisational variables were much less related to mental health outcomes than operational 

variables.  There was no support for the hypothesis that global organisational job 

satisfaction (based on the total score for the 30 organisational characteristics) would predict 

mental health outcomes.  This was surprising given the extensive evidence of the impact of 

chronic organisational stressors on mental health in a variety of populations such as the 

general population (Battams et al., 2014; Netterstrom et al., 2008; Waldenstrom et al., 

2008), emergency services (van der Ploeg, Dorresteijn, & Kleber, 2003; Van Der Ploeg & 

Kleber, 2003; Violanti & Aron, 1993) and career firefighters (Bacharach & Bamberger, 2007a, 

2007b; Beaton & Murphy, 1993; Beaton & Murphy, 1995).  The current finding may be due 

to the considerable focus on the mental health of emergency service workers, including 

firefighters, and the work that has been done within fire services in the past few years to 

address and better manage the psychosocial stressors within their organisations.  Some 

initiatives include the development of expert guidelines on the diagnosis and treatment of 

post-traumatic stress disorder in emergency service workers (Harvey et al., 2015); a review 

of the metropolitan Fire Board Employee Support Program, (Cotton, 2016); development of 

a mental health and wellbeing strategy for first responder organisations in New South 

Wales, the Inquiry into Emergency Services Agencies (Mental Health Commission of NSW, 

2017), and the senate inquiry into mental health conditions experienced by first responders 

(2018). 
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The second question in relation to the organisational job satisfaction measure was 

whether organisational characteristics with low job satisfaction scores and regarded as 

demands and organisational characteristics with high job satisfaction scores and regarded as 

resources or challenge demands were related to mental health outcomes.  There was no 

support for the hypothesis that organisational demands would result in worse mental health 

outcomes or that organisational resources would result in better mental health outcomes.  

Again, given the existing literature within the general and firefighting workforce that 

provides evidence of the relationship between organisational factors such as organisational 

competency, support from team members and supervisors, and administrative 

requirements and mental health, it was surprising that more organisational characteristics 

were not related to job satisfaction and mental health outcomes in the current study 

(Moran & Colless, 1995; Stansfield & Candy, 2006;Meyer et al., 2012). 

Finally, there was no support for the hypothesis that low Psychosocial Safety Climate 

would predict mental health symptoms. This was unexpected given the extensive evidence 

in firefighter studies of the link between the organisational context and mental health 

(Moran & Colless, 1995; Armstrong et al., 2014; Corneil et al., 1999; Meyer et al., 2012; Lusa 

et al., 2006; An et al., 2015), and the evidence indicating the relationship between 

employees perception of Psychosocial Safety Climate and mental health outcomes (Bailey et 

al., 2015; Hall et al., 2013; Law et al., 2011; Bond et al., 2010; Idris et al., 2014; Law et al., 

2011).  The lack of a finding in the current study between Psychosocial Safety Climate and 

career firefighter’s mental health may be due to the aggregation of PSC -12 scores which 

was done to ensure fire services anonymity but is likely to have altered their interpretation 

and meaning. 

8.2.2.4. Overview of contributing factors to career firefighters’ mental 

health 

High operational job satisfaction was the strongest contributor to depression and 

protected against the development of symptoms of depression, while the strongest 

contributors to PTSD, anxiety and alcohol symptoms were the individual baseline mental 

health measure for each disorder.  This latter finding is noteworthy in that it highlights the 

persistence of mental health symptoms and hence the importance of recognising symptoms 

early and fire services offering appropriate support and professional services to manage 
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them. 

The next section will discuss the main results for the volunteer firefighters.  Firstly, 

the contribution of the acute stressor variables to mental health outcomes will be discussed 

in relation to whether there was support for the hypotheses, and the relevant existing 

literature.  

8.2.3.  Acute stressor, operational and organisational factors related 

to the volunteer firefighters’ mental health 

8.2.3.1. Acute stressor factors 

This factor includes two variables, exposure to more firefighter-related potentially 

traumatic events and exposure to more personal recent life events experienced in the 

previous 12-months, both included as continuous variables.   

 

Exposure to potentially traumatic events.   

There was limited support for the hypothesis that increased exposure to potentially 

traumatic events would be associated with mental health outcomes.  The impact of 

exposure to potentially traumatic events was more limited in the volunteer firefighters than 

the career firefighters in that more potentially traumatic events experienced only had a 

significant but weak relationship with PTSD symptoms, and not to any of the other mental 

health disorders.  This was despite the volunteer firefighters in the current study having 

considerable exposure to potentially traumatic events in the previous 12-months. Table I-1 

(Appendix I) shows that over half had experienced between two to ten and approximately a 

third had experienced between 11 to 20 potentially traumatic events in the previous year, 

and Table I-2 (Appendix I) presents data in relation to the type and frequency of various 

categories of potentially traumatic events experienced.  

Volunteer firefighters were involved in little of the considerable existing research on 

the impact of exposure to potentially traumatic events and extremely little research on their 

rate of exposure to potentially traumatic events.  Some research indicated that volunteers 

are at greater risk of developing mental health problems because of their exposure to 

potentially traumatic events relative to career firefighters (Dyregrov, Kristoffersen, & 

Gjestad, 1996; Stanley et al., 2017; Wagner & Martin, 2012).  However, the findings in this 



 

129 
 

study indicate that the prevalence of any disorder was slightly, but not significantly less, for 

volunteer firefighters (one in seven) as opposed to career firefighters (one in six).  

It was hard to compare the current findings with those in other studies for two 

reasons.  Firstly, the few studies conducted with volunteers tended to focus on general 

mental health outcomes such as burnout (Huynh et al., 2013; Lourel, Abdellaoui, 

Chevaleyre, Paltrier, & Gana, 2008) as opposed PTSD, depression, Generalised Anxiety 

Disorder and Alcohol Use Disorder.  One Australian study incorporated self-report measures 

of traumatic stress and psychological distress in addition to burnout.  It found, consistent 

with the bulk of existing research, as well as the findings from the current study, that 

exposure to potentially traumatic events was positively associated with symptoms of PTS 

(Tuckey & Hayward, 2011).  Secondly, given the increasing evidence for the cumulative 

impact of trauma (Del Ben et al., 2006; Geronazzo-Alman et al., 2017; Karam et al., 2014), it 

was surprising that there was only one relatively small qualitative international study of 

volunteer Canadian firefighters that looked at their rate of exposure to potentially traumatic 

events in the previous 24 months, but not in relation to mental health outcomes (Brazil, 

2017). 

 

Experience of recent life events. 

 The second variable in the acute stressor factor was experience of recent life events, 

and there was limited support for the hypothesis that increased experience of more recent 

life events in the previous 12-months would be associated with mental health outcomes.  

The experience more recent life events had a different effect for the volunteer firefighters, 

in that it had a significant but weak relationship with more symptoms of depression.  As 

previously stated in relation to the results for the career cohort, given the evidence linking 

stressful life evens with poor mental health, it is surprising that experience of more recent 

life events is not related to the other mental health outcomes.  However, the current finding 

supports the existing literature in relation to the link between stressful life events and 

depression in the general population (Kendler et al., 1999; Kendler et al., 2010; Stroud et al., 

2008). 

Consistent with the existing literature, the current findings indicate that exposure to 

more potentially traumatic events and recent life events in the previous 12 months both 
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have significant, albeit weak, relationships with increased symptoms of PTSD and 

depression, respectively. 

The influence of operational factors on volunteer firefighters’ mental health 

outcomes will now be discussed. 

8.2.3.2. Operational factors 

The operational factors include several core operational variables, rank, hours 

worked in the previous week to completion of the survey, and length of service. They were 

included as categorical variables.  In addition, job satisfaction related to routine operational 

characteristics of the firefighting role was included as a continuous variable.  There was no 

support for the hypotheses that higher rank, longer length of volunteer service, and working 

more than 40 hours in the week prior to completing the survey would predict PTSD, 

depression, anxiety and alcohol use.  To the author’s knowledge no other studies have 

investigated the impact of these operational factors on the mental health of volunteer 

firefighters. 

There was no support for the hypothesis that low operational job satisfaction would 

result in more symptoms of PTSD, depression, Generalised Anxiety Disorder and Alcohol Use 

Disorder. There was also no support for the hypothesis that operational demands would 

result in worse mental health outcomes.  However, there was limited support for the 

hypothesis that operational resources would protect against the development of symptoms, 

as a single operational resource (high job satisfaction related to challenge and variety in the 

firefighting role) protected against the development of symptoms of anxiety.  Although to 

the author’s knowledge there are no studies linking the specific characteristic of variety and 

challenge in a role with mental health outcomes, there are studies in the general workforce 

(albeit not firefighter, and not volunteer workforce) linking variety and challenge in a role 

with job satisfaction (Saari & Judge, 2004; Van Saane, Sluiter, Verbeek, & Frings-Dresen, 

2003).  However, the finding in the current study is intuitively consistent with the notion 

that adequate variety and challenge within the volunteer firefighter’s role would contribute 

to increased confidence in their ability to manage the range of jobs they are required to 

attend, and associated positive job satisfaction and mental health outcomes. 

Job/role satisfaction related to the characteristics included in the operational 

checklist maybe less relevant for volunteer than career firefighters.  This is evidenced by the 
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combination of the lack of a relationship between global operational job satisfaction and 

mental health outcomes and the few specific operational characteristics found to be related 

to PTSD, depression and anxiety.  The selection of characteristics incorporated in the 

operational checklist in the current study was based on available research which involved 

career firefighters and police (Beaton & Murphy, 1993; Hart et al., 1993; McCreary & 

Thompson, 2006).   

The influence of organisational factors on volunteer firefighters’ mental health 

outcomes will now be discussed. 

8.2.3.3. Organisational factors 

These factors include an organisational variable, perceived level of psychosocial 

safety climate in their fire service, and job satisfaction related to routine organisational 

characteristics of their firefighting role, both of which were included in the study as 

continuous variables.  Examples of organisational characteristics of the job include training 

and professional development, workload, relationship with senior staff, support from fire 

service, volunteer levels in brigades and administration.  The findings in relation to which 

organisational variables were associated with mental health outcomes are considered in 

relation to the study hypotheses and findings of the previous literature. 

There was limited support for the hypotheses related to organisational job 

satisfaction and mental health outcomes amongst volunteer firefighters.  There was no link 

between global organisational job satisfaction and mental health outcomes.  Although there 

is evidence of the impact of chronic organisational stressors on mental health in a variety of 

populations, including career firefighters (Bacharach & Bamberger, 2007a, 2007b; Beaton & 

Murphy, 1993; Beaton & Murphy, 1995; Hart et al., 1993; McCreary & Thompson, 2006), 

there is substantially less evidence in relation to the impact of organisational factors on the 

volunteer firefighting workforce (Huynh et al., 2014; Huynh & Metzer, 2008).  Again, the lack 

of a finding may be due to the reasons outlined in relation to the same finding with the 

career firefighters.  Alternatively, it may be due to the organisational characteristics 

identified in the checklist in the current study not resonating with the volunteer firefighters 

as being relevant to their satisfaction with their firefighting role. 

There was no support for the hypothesis that resource organisational characteristics 

(high job satisfaction scores) would protect against the development of  mental health 
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outcomes.  Although a single organisational resource and/or challenge demand (high job 

satisfaction related to recognition for a job well done) was associated with depression and 

anxiety, it did not protect against the development of symptoms, but contributed to their 

development.  This latter finding is counterintuitive based on existing research in the 

general and paid workforce.  Recognition of the contribution of one’s role has been cited as 

being important to job satisfaction and mental health outcomes in the general population 

(Saunderson, 2004).  This unexpected current finding may indicate that this characteristic is 

a challenge demand for the volunteer firefighters and is related to the reasons and 

motivations volunteer firefighters have for taking on their firefighting role, and the way the 

recognition is perceived.  Volunteer firefighters engage in firefighting for intrinsic reasons 

including self-actualisation, altruism, and engagement with their community (Carpenter & 

Myers, 2010; Thompson III & Bono, 1993), thus the nature of and way the recognition is 

given may have a bearing on how it is received by volunteer firefighters, and why 

recognition may result in mixed or negative emotions.  For example, publicly given 

recognition may be regarded as embarrassing; lack of recognition from an expected or 

esteemed person (such as a team leader or manager) may be disappointing; recognition not 

given consistently or given for a job that was less deserving than one where no recognition 

was received may contribute to anger and frustration; recognition given which the 

individual believes to be undeserved or inappropriate may result in embarrassment or guilt; 

and recognition may contribute to volunteer firefighters’ feeling increased pressure to 

perform and ‘step up’. 

Similar to the discussion re the questionable relevance of the operational 

characteristics for the volunteer firefighters, the organisational characteristics in the 

checklist may also be less relevant for volunteer.  Again, this is evidenced by the 

combination of the lack of a relationship between global organisational job satisfaction and 

mental health outcomes and only one organisational characteristic found to be related to 

depression and anxiety.  Further, it contributed to confusing results by being associated with 

high job satisfaction but increased symptoms of depression and anxiety.  The relevance of 

many of the characteristics to the volunteer cohort is unknown, as they have not been 

tested on this population previously.  These include Brigade and fire service morale, 

organisational change and workload.  One of the aims of the current study was to increase 

our knowledge of the impact of these regular organisational characteristics on volunteer 
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firefighters’ job satisfaction and mental health. 

It was unexpected that the level of psychosocial safety climate in the fire services 

was not related to PTSD, depression, Generalised Anxiety Disorder or Alcohol Use Disorder.  

However, to the author’s knowledge, this construct has not previously been investigated in 

relation to a volunteer workforce or the firefighting industry.  Although the bulk of the 

previous literature in relation to organisational culture has been related to the paid 

workforce, a limited literature in relation to volunteers exists.  It provides evidence for 

organisational characteristics such as politics within the organisation, administrative 

workload, and time commitment in relation to training and responding to calls, and 

interpersonal conflicts, contributing to their reasons for leaving (Ranse & Carter, 2010).  This 

would tend to support the notion of the importance for volunteers of working in a healthy 

and positive organisation in which a high priority is placed on their wellbeing.  This is 

supported by the finding in the present study that high job satisfaction related to support 

provided by the fire service protected against the development of symptoms of PTSD.  The 

lack of a relationship between psychosocial safety climate and volunteer firefighter’s mental 

health in the current study may be due to aggregating the scores as explained in relation to 

the same finding for the career firefighters (8.2.2.3). 

8.2.3.4. Overview of contributing factors to volunteer firefighter 

mental health 

For the volunteer cohort, the baseline levels of symptoms of PTSD, depression, 

anxiety and alcohol symptoms were the strongest, and sometimes the only contributors to 

mental health symptoms at follow-up.  Additional research is needed to establish which 

variables are most relevant to include in a study of the contributing factors to volunteer 

firefighters‘ mental health.  Several research methods could be relevant for such research. 

One possibility is the Delphi Method, a qualitative methodology that is based on the 

consensus gained amongst experts and is particularly useful where there are gaps in 

knowledge. This method has been used widely in the health field (Langlands, Jorm, Kelly, & 

Kitchener, 2008; Linstone & Turoff, 1975). Another possibility is Grounded Theory (Charmaz, 

1983) which is a data collection method based on data that emerges from the population 

being researched and would also be a useful means of collecting, categorising and analysing 

data received from volunteer firefighters. 
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The next section presents the strengths and limitations of the current study. 

8.3. Strengths and limitations of the current study 

There are a number of strengths inherent in the current study, and while all 

attempts were made to improve on many of the limitations of previous firefighter mental 

health research, there are also some limitations that need to be recognised when 

interpreting the findings from this research. 

8.3.1. Strengths of current study 

Firstly, the current research included the following strengths.  The combination of 

clinical interviews conducted by an experienced clinician and self-report methodology has 

provided robust data.  The self-report survey incorporated a range of reliable and valid 

measures which assisted with the collection of wide-ranging data and the longitudinal 

design allowed questions of prediction to be tested. Although the comprehensiveness of the 

study has its limitations, it is also a strength. Incorporating the four set of predictor variables 

aimed to reflect the multi-faceted causes of mental health. 

There are also several limitations of the study. 

8.3.2. Limitations of current study 

The limitations inherent in the current study relate to the generalisability of results 

based on the sample, measures used for assessment of PTSD and job satisfaction, diagnosis 

and analysis of data. 

8.3.2.1. Generalisability 

 This study has limited generalisation. Only a small sample of participants from each 

service participated in the study, and the degree to which they were representative of the 

larger population was not formally tested. The data was therefore not weighted and true 

prevalence estimates were not calculated.  

The self-selection of the sample for the study also raises questions about the 

generalisability of the results, in terms of both the prevalence rates from the interviews in 

addition to the self-report mental health data. Despite these potential biases, survey 
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respondents were reasonably similar to the broader workforce in terms of gender, age, 

length of service, and rank, based on demographics provided by each fire service. 

Similarly, the prevalence rates based on a relatively small number of firefighters 

(297) from four different fire services, must be interpreted with care.  Although the 

interviewees were reasonably representative of the survey respondents, who were also 

reasonably representative of the firefighters who did not participate in the study, the 

generalisability of the rates to the remainder of the firefighting population must be made 

with caution.  

8.3.2.2. Assessments 

8.3.2.2.1. Diagnosis for PTSD, depression, anxiety and alcohol use disorder 

Structured clinical interviews are viewed as the gold standard for assessment of 

mental health disorder and the interviews were conducted by the primary researcher, who 

is an experienced clinician, no inter-rater reliability data was collected due to financial 

constraints. Given the similarities of the interview prevalence rates to the self-report mental 

health data, in addition to the overlap of the rates with previously published findings, it is 

assumed that the identified prevalence rates are accurate.  

To assess current diagnosis, study participants were asked to report on the presence 

of symptoms in the past two and four weeks for depression and PTSD respectively, six 

months for Generalised Anxiety Disorder and 12 months for Alcohol Use Disorder. Although 

recommended practice was followed to compare the proportions with a diagnosis amongst 

the study participants and the general population, the fact that symptoms were experienced 

over different timeframes means that the outcomes from the comparisons need to be 

interpreted with caution.  This difference in methodology may have resulted in a positive 

interpretation of the firefighters’ mental health, as one might assume that fewer diagnoses 

would be made over a shorter time. Therefore, the rates from the current study should be 

significantly lower than the equivalent rate in the general population.  However, given the 

evidence of the persistence of symptoms over time, one can assume that the rates from the 

different time periods would be reasonably similar due to the likely overlap between those 

diagnosed based on the different time periods (Bryant & Harvey, 2002; Bryant et al., 2013; 

Carty et al., 2006; Horesh et al., 2013; LeardMann et al., 2009; Utzon-Frank et al., 2014). 
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8.3.2.2.2. Assessment for PTSD 

There are limitations in the assessment of the measurement of PTSD in emergency 

responders, where they are exposed to multiple potentially traumatic events.  Current PTSD 

assessments ask participants to choose one traumatic event, usually the worst event they 

can identify, and then to answer questions about symptoms in relation to that one event. 

This is problematic for firefighters and other first responders, as the assessment does not 

take into consideration the cumulative impact of multiple events often over years of 

firefighting that is critical to the development of PTSD (Geronazzo-Alman et al., 2017; 

Jahnke et al., 2016; Karam et al., 2014).  Several participants in the current study 

commented that it was impossible to answer the diagnostic questions in relation to one 

event, as it was the experience of many jobs blending together that contributed to their 

symptoms.  These comments are consistent with the findings in a qualitative study of the 

impact of repeated exposure to trauma on American firefighters (Jahnke, et al., 2016).  The 

consequence of this shortcoming in the assessment of PTSD symptoms in firefighters who 

are regularly exposed to potentially traumatic events, is that it does not provide an accurate 

picture of the complexity of the causes of PTSD, including a measure of the cumulative 

nature of the development of symptoms. A more appropriate clinical and diagnostic 

measure needs to be developed that reflects firefighters’ regular exposure to potentially 

traumatic events.  

8.3.2.2.3. Measure of job satisfaction  

The measure created by the modification of existing checklists to assess how 

operational and organisational affected job satisfaction appears to have greater reliability 

and validity for the career cohort. However, the checklists need to be modified for the 

volunteer cohort and further tested within the firefighting population to assess its veracity.  

8.3.2.3. Career and volunteer firefighters 

The inclusion of both career and volunteer firefighters in the study provided a 

richness of data, but also potentially compromised the specificity of the data collected, as 

the items in the operational and organisational job satisfaction checklists were worded to 

address both cohorts, but some were clearly more relevant for the career firefighters. The 

paucity of findings in relation to the volunteer firefighters highlights the lack of relevant 
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variables incorporated in the study.  Given the differences between the two cohorts, future 

research should focus on variables that are most relevant for each. 

8.3.2.4. Analysis of data 

 The data analyses were conducted based on career and firefighter roles as opposed 

to fire service.  This was done to protect identification of differences between services, and 

to ensure sufficient power in the analyses. It may, however, have compromised the 

specificity of results.  Analysis of the data by service would be more helpful for the fire 

services in identifying any mental health and organisational specific issues.  

8.3.2.5. Psychosocial Safety Climate 

The inclusion of Psychosocial Safety Climate in the organisational block of variables 

meant that exploration of its role was limited, as it was only investigated as an independent 

variable, and not as a possible mediator of mental health (Bond et al., 2010; Dollard et al., 

2012). This will be a useful analysis to conduct, particularly in relation to each fire service.   

The next session provides an overview of the implications of the current study in 

relation to theory, what they mean for fire services, and for research.  

8.4. Implications 

8.4.1. Theoretical implications 

Given the lack of systematic studies of rates for Generalised Anxiety Disorder, 

depression and Alcohol Use Disorder amongst volunteer firefighters, this research 

contributes to the knowledge base about mental health in volunteer firefighters. The 

findings indicate the relatively good mental health of the volunteer firefighters in this 

sample in comparison with the general population. This supports some established findings 

(Dean et al., 2003), but contrasts others that provide evidence for the deleterious effect of 

firefighting on volunteers’ mental health (Bryant & Harvey, 1995; Stanley et al., 2017; 

Wagner & O'Neill, 2012). The current finding may be due to the self-selected nature of the 

sample in the current study which will be raised in the limitations section (8.3.2).   

The trauma literature provides evidence of the relationship between mental health 

outcomes and how a potentially traumatic event is appraised and the meaning attributed to 
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it (Armstrong et al., 2014; Skeffington et al., 2017). The outcomes of the current study 

indicate that firefighters’ appraisal of other aspects of their role and their relationship to job 

satisfaction is also important, particularly for career firefighters. The findings indicate that 

volunteer and career firefighters appraise aspects of their role differently, resulting in 

separate categorisations of resources and demands.  The data presented in chapter 7 (7.2.1. 

and 7.2.2.) highlighted some of these differences. For example, the data indicates that 

career firefighters’ job satisfaction is influenced by an equal proportion of operational and 

organisational characteristics as demands and resources, whereas volunteer firefighters’ job 

satisfaction is influenced by a greater proportion of operational characteristics as demands 

and a greater number of organisational characteristics as resources. There are several 

implications of the consequence of this difference in appraisal. Firstly, it raises questions 

about the limitations of existing research which have made a priori assumptions as to which 

variables are demands and which are resources (Bakker et al., 2014; Crawford et al., 2010; 

Huynh et al., 2014; Jang et al., 2017), and indicates the value of further exploration of 

firefighters’ appraisal of such characteristics and their influence on mental health. Secondly, 

the largely disparate characteristics identified as demands and resources by the volunteer 

and career firefighters highlight the importance of developing separate checklists of role-

related characteristics, to ensure that the characteristics under investigation are relevant for 

each cohort. 

The relationships between job satisfaction and PTSD, depression and anxiety have 

not been identified in previous firefighter research. The findings for the career firefighters 

particularly, are important in several ways. Firstly, they indicate that global operational job 

satisfaction was a greater contributor to PTSD and depression, than exposure to more 

potentially traumatic events in the previous year.  Secondly, they indicate the strong 

protective relationship between global operational job satisfaction, high job satisfaction 

related to several specific operational resources and reduced symptoms of PTSD, depression 

and anxiety. Few operational and organisational factors have been identified in previous 

research as being protective in nature, thus the current findings provide an avenue for 

future research and have contributed to further exploration of the Job Demands-Resources 

model in relation to firefighter mental health. This finding also indicates that the important 

relationship with mental health is not the job characteristic itself, but how firefighters 

perceive that aspect of their work. Positive appraisal of the operational characteristics had a 
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protective function and reduced the likelihood of the development of symptoms of PTSD, 

depression and anxiety, while negative appraisal contributed to risk, thereby increasing the 

likelihood of symptoms developing. Thus, resources and demands are determined by the 

firefighters’ appraisal of the characteristic, not the characteristic itself.  This finding adds 

another interpretation to the existing research that has assumed and found that 

characteristics, for example, shiftwork and emotional demands of the role are negative and 

stressful (Huynh et al., 2014; Wolkow, Aisbett, Reynolds, Ferguson, & Main, 2015). These 

results may be due to firefighters’ negative perception of the characteristics.  

The results highlight the relationship between firefighters’ positive or negative 

appraisal of their day-to-day work and their job satisfaction. This important as it identifies a 

factor that is amenable to change (firefighters’ attitude to their work), thereby providing an 

avenue to reduce the likelihood of poor mental health and increase the likelihood of 

improved mental health. 

8.4.2. Implications for fire services and firefighters 

The primary purpose of this research was to inform the literature and fire industry of 

the mental health risks associated with firefighting, so that policies, procedures and systems 

can be tailored to minimise the impact of the risks associated with firefighting and better 

support firefighters to carry out their important community role. 

The findings from the current study indicate that the relatively good health of both 

cohorts. For the career firefighters, the rates for any disorder, comorbidity, PTSD, 

depression, Generalised Anxiety Disorder and Alcohol Use Disorder are similar to the rates 

in a similarly physically healthy general population who were matched to Australian Defence 

Force personnel on age, gender and employment status (Hodson et al., 2011). For the 

volunteer firefighters, the findings indicate that their rates for comorbidity and PTSD are 

significantly lower, rates for any disorder, depression and Generalised Anxiety Disorder are 

the same, but their rate for alcohol dependence is significantly higher than the general 

population. The findings from this study support much of the existing literature which 

highlights that the majority of career and volunteer firefighters exhibit relatively good 

mental health and thus reflects their resilience to the challenges associated with their 

increased exposure to trauma (Meyer et al., 2012; Nydegger et al., 2011; Van Hooff et al., 

2017).  In addition to the resilience and other personal attributes that firefighters may bring 



 

140 
 

to their role, the findings are also likely to reflect the effectiveness of some of the existing 

practices in fire services in assisting and supporting them to cope with their role.  

Despite the relatively small numbers of career and volunteer firefighters identified in 

this study with mental health disorders, the findings highlight the responsibility of fire 

services to continue to make the mental health and wellbeing of firefighters a priority. This 

is particularly the case given the evidence of the increased rates of mental health disorder 

amongst retired firefighters (Berninger, et al., 2010; Chiu et al., 2011; Harvey et al., 2016).  

Services can do this by ensuring that they identify and manage the psychosocial risks 

associated with firefighting and maintain up-to-date information on the evidence for 

minimising risks and providing resources to enable employees and volunteers to carry out 

their role in the best possible way.  In addition, it is extremely important that fire services 

also maintain up-to-date information on how best to identify and support staff and 

volunteers who do develop mental health problems so that they can be assisted to seek 

appropriate assessment and treatment as early as possible.  Given that mental health is a 

complex and fluctuating state it requires regular and ongoing attention.  For policies, 

procedures and interventions related to wellbeing to be successful, all levels of fire service 

staff and volunteers will need to take joint responsibility to develop and maintain a 

supportive and inclusive culture and a healthy workplace.  Having this as a priority will result 

in several positive outcomes for firefighters’ mental health.  Firstly, it will result in fire 

services identifying and managing the risks associated with firefighting and developing best 

practice policies, procedures and practices to manage them.  Secondly, it will help to reduce 

the stigma often associated with seeking help.  This is most important given the finding that 

the baseline measures for PTSD, depression, Generalised Anxiety Disorder and Alcohol Use 

Disorder are consistently related to symptoms at follow-up for both career and volunteer 

firefighters.  This finding highlights the importance of fire services offering regular mental 

health screening for their career and volunteer firefighters, in addition to mental health 

sessions highlighting the link between exposure to potentially traumatic events and the risk 

of increased alcohol use, as well as the use of alcohol to self-medicate, resulting in the 

possibility of alcohol dependence.  A positive culture will assist firefighters who develop 

symptoms, to access the services available through their fire service, and this will enable 

early identification and treatment of mental health problems. 

The findings also highlight the importance of firefighters monitoring not only their 
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own mental health, but also their work attitudes and level of job satisfaction.  This will assist 

them to identify any increase in symptoms or negative change in their attitude to their work 

as early as possible and take constructive action to address the causes and manage the 

issues appropriately. 

The relationship between experiencing more acute stressors and mental health 

outcomes is important for fire services to recognise and address. Firstly, the relationship 

between exposure to more potentially traumatic events and more symptoms of PTSD and 

depression in career firefighters, and to more symptoms of PTSD in volunteer firefighters. 

Secondly, the relationship between experiencing more recent life events and increased 

alcohol consumption in career firefighters and to more symptoms of depression in the 

volunteer firefighters. These findings highlight the need for fire services to develop systems 

that enable the monitoring of rate of exposure to and types of potentially traumatic events 

attended, so that conversations can be held with firefighters who have attended more 

events to check on their wellbeing.  These findings are also a reminder to firefighters of the 

importance of paying attention to recognising which jobs and stressful life events are 

triggering symptoms so that they can monitor their progression and take some action to 

deal constructively with them. 

Finally, the results from this study provide evidence, particularly for the career 

firefighters, of the relationship between their job satisfaction related to the operational 

characteristics of their role and mental health outcomes.  It is important for fire services to 

recognise the link between job satisfaction and mental health, and to promote 

understanding of this link in professional development and other training, so that managers, 

supervisors and firefighters are aware of the importance of observing changes in behaviour, 

mood or attitude to work or life amongst their colleagues or staff.  Training could also 

include how to sensitively and appropriately address negative changes in behaviour or 

attitudes that reflect changes in job satisfaction.  Other relevant training that indicates fire 

services priority on career and volunteer firefighters’ wellbeing, could emphasise the 

importance of managers developing genuine relationships with their staff and volunteers, 

thus showing an interest in their wellbeing, both at work and at home.  Holding regular 

meetings with their staff and volunteers can assist in developing good working relationships 

and will help managers to get to know staff/volunteers and be in better position to identify 

any changes in attitudes or behaviour.  Building good relationships will also make it more 
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likely that staff/volunteers will raise any issues that might be impacting on their mental 

health or wellbeing such as having experienced a stressful recent life event or experiencing 

difficulties at work or changes in job satisfaction.  

It is relevant for fire services to address the potential demands and resources related 

to their firefighters, which the findings from this study indicate are likely to be different for 

career and volunteer firefighters. For example, career firefighters’ job satisfaction is 

influenced equally by operational and organisational characteristics, whereas volunteer 

firefighters’ job satisfaction is influenced more negatively by operational characteristics and 

more positively by organisational characteristics. Thus, volunteer firefighters appear to view 

operational characteristics as impeding their role, and organisational characteristics as 

supporting it.  

Finally, given the importance of increasing our understanding of the contributing 

factors to firefighters’ mental health and hence the need for high quality research, it is 

important for fire services to continue to engage in and promote relevant research within 

the industry.  

8.4.3. Research implications 

A major research implication of this study is the importance of developing greater 

understanding of what contributes to the mental health of all firefighters, but particularly 

volunteer firefighters. The current findings indicate that exposure to potentially traumatic 

events and job satisfaction related to the operational and organisational characteristics of 

the firefighter role are significantly greater contributors to the mental health of career 

firefighters than volunteer firefighters. The current study’s lack of more contributing factors 

to the volunteer cohort’s mental health highlights a gap in knowledge which can be 

addressed through future research identifying role characteristics that are specific to 

volunteer firefighters and investigating which of these are appraised as resources and 

demands, so that fire services can tailor their management of them.  

Further longitudinal and cohort studies are needed to investigate the long-term 

effects of firefighting on mental health. Given the finding that potentially traumatic event 

exposure is only one factor contributing to mental health outcomes, future research should 

investigate  the circumstances under which some of the other more routinely experienced 

characteristics such as shiftwork, down-time between jobs, physical fitness requirements, 
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responsibility of the job, and challenge and variety, are appraised positively and negatively, 

and are regarded as challenge demands as opposed to resources. This approach is 

supported by the findings in the current study, where for the career firefighters, several 

characteristics were rated as demands at baseline but as resources at follow-up. This finding 

also highlights the importance of recognising that firefighters’ attitude to various aspects of 

their role  can change from positive to negative and vice versa. This points to the need for 

further research to investigate the mediating and moderating factors associated with job 

satisfaction related to the commonly occurring operational and organisational 

characteristics associated with the firefighting role.  

Variations in methodologies, including follow-up period, sample characteristics, 

measures used, and statistical analyse employed, make comparisons between different 

studies difficult. A standardised methodological approach to prospective firefighter mental 

health research, is needed to fill the gaps in current knowledge in the most meaningful and 

cost-effective way.  A consistent approach will increase understanding of how differences 

between fire services, such as location, type and frequency of potentially traumatic event 

exposure, firefighter numbers, firefighter and manager training, policies and procedures, 

support and wellbeing services, and culture, impact on mental health outcomes.   

8.5. Future directions 

The findings from this thesis suggest several potential research directions. Firstly, 

given that the majority of career and volunteer firefighters have relatively good mental 

health, it would be useful to conduct research that identifies what variables are contributing 

to their resilience. For example, given the extent of evidence of the link between recent life 

events and worse mental health outcomes in the general, military and emergency service 

populations (Breslau et al., 1991; Brewin et al., 2000; Kendler et al., 1999; Kendler et al., 

2010; Stroud et al., 2008; Schnurr et al., 2004; Witteveen et al., 2007), it was unexpected 

that there was no evidence of this relationship for the career firefighters in the current 

study. Possible directions to increase our understanding could include investigation of the 

relative contributions of personality characteristics associated with increased resilience, as 

well as fire service characteristics such as existing policies and procedures, selection 

processes, training, workload, types of jobs attended, shiftwork, management support, and 



 

144 
 

other organisational factors such as culture, morale, and range and types of staff support 

provided.   

Secondly, the exploration of the significant relationship between job satisfaction and 

mental health outcomes, and specifically between job satisfaction related to operational 

and organisational characteristics inherent in a firefighter’s role and mental health 

outcomes has shown promise.  This exploration integrated the findings from the trauma 

literature and the Job Demands-Resources Model (Crawford et al., 2010; Demerouti, Bakker, 

Nachreiner, et al., 2001) with Lazarus and Folkman’s (1987) transactional stress theory and 

extended it to eliminate a priori judgements about what constitutes a demand or resource.  

Whether firefighters appraise their regular operational and organisational work 

characteristics as having a positive or negative impact on their job satisfaction contributes 

significantly to their mental health.  The analyses incorporating characteristics with high and 

low mean scores identified some firefighter-specific resources associated with mental 

health outcomes.  Given the lack of findings of an association of demands and their 

relationship with mental health outcomes, research which further explores the conditions 

under which demands are related to mental health outcomes would be informative. An 

extension of such research could also include test the existing finding that resources have 

greater influence in conditions where demands are high (Bakker & Demerouti, 2007). 

Further longer-term exploration of the mental health consequences of the dichotomy 

between characteristics identified as challenge demands and resources would be useful.  

Although the exploratory factor analysis and reliability data in relation to the measures, 

particularly the organisational checklist, indicated that considerable development work is 

required to create a robust measure, this should not diminish these initial findings.  This 

approach to identifying risk and protective factors within the firefighting industry and 

broader emergency service fields warrants further investigation. 

Thirdly, clarification of the relevance of these operational and organisational 

characteristics needs to be tested in the volunteer and career cohorts separately to derive a 

set of role characteristics that are specific to each group.  The current findings raise 

questions about the validity of using the same operational and organisational characteristics 

that were originally developed for career firefighter and police samples with volunteer 

firefighters.  Developing checklists based on qualitative interviews with volunteers is 

suggested.  The relationship between these career and volunteer-specific characteristics 
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could then be explored in relation to their influence on mental health.  

Fourthly, in the context of the current finding linking the experience of more 

potentially traumatic events with the development of PTSD symptoms in career and 

volunteer firefighters, and the development of symptoms of depression and anxiety for the 

career firefighters, it would be useful to conduct large prospective cohort studies, with both 

volunteers and career firefighters.  Following recruit career and volunteer firefighters 

through their firefighting careers would enable the investigation of not only the trajectories 

of symptoms of PTSD, depression, anxiety and alcohol use as a result of numbers and types 

of potentially traumatic events attended, but also contribution of other variables including 

the other operational and organisational resources and demands and their influence on 

these same mental health outcomes over time.  This would build significantly on the current 

study, limited by the relatively low number of participants given the total firefighter 

workforce and relatively short time frame for exposure to operational and organisational 

demands.  A larger and longer prospective cohort study of career and volunteer firefighters 

would enable better testing of the Job Demands-Resources model (Demerouti, Bakker, 

Nachreiner, et al., 2001) in the firefighting industry and on the range of mental health 

disorders commonly found as a result of increased exposure to potentially traumatic events. 

Finally, the current findings provide support for the need for a PTSD outcome 

measure based on cumulative exposure to potentially traumatic events rather than a single 

index trauma for use in high-risk industries such as firefighting, where exposure occurs on a 

regular and frequent basis (Jahnke et al., 2016).  Such a measure would have greater face 

validity for emergency service personnel.  This is extremely important, as it is often hard to 

engage this population in psychological services and developing an assessment protocol that 

more accurately reflects their experience, would encourage them to see its relevance and 

believe in its usefulness. 
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9 CONCLUSIONS 

Firefighters are less researched than other emergency service personnel, and 

existing research presents a confusing and inconsistent picture of the impact of their role on 

their mental health as well as the risk and protective factors that contribute to it. Given the 

importance of their role and the recognised risks associated with their exposure to 

potentially traumatic events, this study aimed to research the prevalence rates of the four 

mental health disorders commonly associated with increased exposure to potentially 

traumatic events, as well to explore the contribution of Individual/ demographic, acute 

stressor, operational and organisational factors on PTSD, depression, anxiety and alcohol 

use disorder in a sample of career and volunteer firefighters. The key findings of the study 

include the following. 

9.1. Prevalence rates 

The low prevalence rates for all disorders apart from alcohol dependence for the 

volunteer firefighters indicate relatively good mental health in this sample. However, this 

finding needs to be interpreted in the context of the limitations mentioned previously in 

addition to research indicating the increased rates of mental health disorders amongst 

retired firefighters (Berninger, et al., 2010; Chiu et al., 2011; Harvey et al., 2016). This 

finding requires further research. It is conceivable that transitioning out of the workforce for 

career and volunteer firefighters is difficult and contributes to increased mental health 

problems resulting from a loss of identity and reduced support from colleagues and the fire 

service. Alternatively, it is possible that the firefighters studied comprise a biased sample, in 

that they have retired due to poor mental health and an inability to continue working 

(Berninger, et al., 2010).  

9.2. Risk factors 

Two main risk factors were identified. Firstly, the existence of symptoms was 

strongly associated with symptoms at follow-up. This finding highlights the persistence of 

symptoms and supports previous firefighter research (Beaton et al., 1999; Berninger, 

Webber, Cohen, et al., 2010; Murphy et al., 1999), and has important implications for fire 
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services. They need to ensure that they create a culture that encourages discussion about 

mental health issues and provide relevant training and support services so that firefighters 

are best equipped to recognise and seek treatment for their symptoms. Secondly, the 

results provide confirmation of the risk associated with exposure to more potentially 

traumatic events on symptoms of PTSD and depression in the career firefighters and on 

symptoms of PTSD in the volunteer firefighters (Chiu et al., 2011; Corrigan et al., 2009; Dean 

et al., 2003; Haslam & Mallon, 2003; Meyer et al., 2012; Milligan-Saville et al., 2018; Van 

Hooff et al., 2017). This finding also has important implications for fire services in that they 

have a responsibility to ensure that they have systems in place that enable identification of 

the types of jobs attended by firefighters and the frequency with which they attend them, 

as well as trigger the provision of appropriate support.  

9.3. Protective factors  

The dearth of research identifying protective factors makes the finding associated 

with career firefighters’ high job satisfaction important. Not only did high job satisfaction 

associated with routine operational characteristics protect them against the development of 

PTSD and depression, but several specific operational resources protected them against the 

development of PTSD, depression and anxiety.  This finding further extends the 

transactional stress model (Lazarus & Folkman, 1987a; Lazarus & Folkman, 1984) within the 

Job Demands-Resources work stress model (Demerouti, Bakker, Nachreiner, et al., 2001). 

This finding reinforces the importance for fire services to take an interest in and have 

systems in place to enable individuals in people-management roles to take notice of and 

address firefighters’ attitude to their work. 

9.4. Difference between career and volunteer firefighters 

 The final key finding supports previous research indicating the differences between 

career and volunteer firefighters as evidenced by their different demographics, distinctive 

patterns of mental health disorders experienced by each cohort, and the fewer and 

generally different variables contributing to the mental health disorders in the volunteer 

firefighters (Haddock et al., 2012; Stanley et al., 2017; Milligan-Saville et al., 2018). The lack 

of findings in relation to contributing factors for the volunteer firefighters, apart from 
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existing symptoms, highlights the importance of continuing to conduct research with this 

cohort, so that fire services can better support them.  

9.5. Summary 

 Despite the limitations, the current study has provided findings which both confirm 

some findings in the existing literature, in addition to extending current knowledge. Notably,  

the findings for both the career and volunteer firefighters highlight their relatively good 

mental health and confirm the existence of two risk factors, namely, exposure to more 

potentially traumatic events and current symptoms contributed to worse mental health 

outcomes. However, the findings also extend current understanding of protective factors 

within the firefighting literature, in that high job satisfaction associated with operational 

aspects of their role protected career firefighters against the development of symptoms of 

PTSD, depression and anxiety. This link provides a new and promising direction for future 

research, in addition to a focus for fire services that is more amenable to modification than 

attendance at potentially traumatic events.  
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APPENDIX B: SAMPLE PROMOTIONAL MATERIAL 

Appendix B-1 Chief Fire Officer letter 

Dear XX 

I want to bring your attention to a very important research project that is investigating the mental 
health and wellbeing of volunteer and career firefighters and the factors that contribute to your wellbeing.  
The following fire services in Australia are participating – ours, ACT Fire and Rescue, ACT Rural Fire Service, 
and Country Fire Service SA. 

The primary researcher is Heather Bancroft, a clinical psychologist with many years of experience 
working with paramedics in Victoria.  She is being supervised by Dr Andrea Phelps and Associate Professor 
Meaghan O’Donnell, from Phoenix Australia Centre for Posttraumatic Mental Health, University of 
Melbourne.  They are clinical psychologists with impressive research backgrounds. 

The aim of the study is to gather information that will help us to better understand how the 
various factors involved in the role of a firefighter, like role, types of jobs attended, exposure to trauma, 
shift work, work load, as well as organisational factors such as conflict, communication, resources, 
feeling valued, and the importance the fire service places on firefighters’ mental health, affect 
firefighters’ mental health.   

To participate, you will need to complete a survey twice, in October/November this year and the 
same time next year.  At this time, you will receive an email to you with details of how to complete the survey 
online or how to complete a hard copy.  Collecting the information twice means that more reliable 
interpretations can be made as to the links between the various potential contributing factors at time 1 
and mental health outcomes at time 2.  To make these links you will be asked to generate a unique 
identifying number based on your answers to several personally relevant questions.  Heather Bancroft 
will be the only person who has access to the names associated with the number.  You can be reassured that 
this information will be stored securely.  Also, as some firefighters will be asked to participate in a clinical 
telephone interview, contact details will be required on the survey.  All responses will be treated 
confidentially, and no names will be required.  We will only receive a summary of the responses in the form 
of group responses, there will be no references to individuals, and individuals will not be able to be 
identified.  At the conclusion of the project, a summary of results will be provided to you. 

I would urge you to take part in this study, as the more people who take part the more certain 
we can be about the results.  Your wellbeing is very important to us and this is the first study of this 
nature that we have participated in.  We are eager to identify how your firefighting role contributes to 
positive and negative mental health outcomes.  Once we know this, we can consider what we can do 
to better support you in the important work that you do.   

If you have any queries about this study feel free to contact the researcher, Heather Bancroft, by 
email at heather.bancroft@unimelb.edu.au.  She can also call you to discuss any questions you have if you 
include a contact number in your email.  In addition, XXX XXXX is the liaison person within the Service for 
Heather, and she also can be contacted at or on xxxx. 

 
Best wishes 

 
 

……………………………………………………….. 
Chief Fire Officer 
 
 

mailto:heather.bancroft@unimelb.edu.au
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  Appendix B-2 Poster for noticeboards 

 

 

Firefighter Wellbeing Study 
 

Being a firefighter is very satisfying but can also be stressful. 

This study will increase our understanding of how being a 

firefighter affects your mental health, and what factors lead to better 

and worse mental health. 

 

Your wellbeing is important. 

Completing the survey can help your 

service to better support you. 

Check the fire service intranet or your email for information 

and a link to the survey on Survey Monkey 

 

 

 

 

Fire Service logo 
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APPENDIX C: SELF-REPORT SURVEY 

WELLBEING AND FIREFIGHTER STUDY 

University of Melbourne Ethics Approval Number: 1544920 

 

A. Information for participants about the wellbeing and firefighter 
study 

 

Research team 

This study is being conducted by Heather Bancroft, PhD student, through Phoenix Australia, 
University of Melbourne, with supervision from Dr Andrea Phelps and Associate Professor 
Meaghan O’Donnell.  It is being financially supported by the Bushfire and Natural Hazards 
Cooperative Research Centre. 
 

Study overview 

The study forms the basis of Heather Bancroft’s PhD research.  It investigates the range of 
factors that contribute to the mental health of volunteer and career firefighters.  These 
include the impact of potentially traumatic events, operational and organisational factors on 
firefighters’ mental health.  The results will help us to understand the nature of mental 
health issues facing firefighters and what factors contribute to them.  Importantly, it will 
assist firefighting services to know what they can do to improve firefighters’ wellbeing.   
 

Firefighters’ participation in the study 

You are being asked to complete an online or hard copy survey which follows this 
information twice, now and again in 12 months’ time.  The survey takes about 45 minutes to 
complete.  There are questions about yourself (age, gender, living situation and how many 
children you have) and your work situation (how long you have been a firefighter, your role, 
shift work, and whether you have a second job).The mental health sections include 
questions that measure symptoms of depression, anxiety, alcohol misuse and  post-
traumatic stress.  There are also sections that include questions that measure what 
operational and organisational factors make your job more and less stressful.  All of these 
questions will make it possible to assess if there are specific mental health issues that occur 
amongst people in different work situations.   
 
If you agree to participate in the study, you will be asked to generate a unique 
identification number based on your answers to several personally relevant questions.  
This number will allow us to link the information that we gather from you at two points 
in time, 12 months apart, without using your name.  The value of a longitudinal study, 
collecting information at two points in time, is that links can be made between 
personal, organisational and operational factors at time 1 and mental health outcomes 
at time 2.   
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If you choose to participate now, you will receive an email inviting you to complete the 
same survey again in approximately 12 months’ time.   
 
We are hoping to contact some firefighters after completing the survey, to ask if you are 
willing to participate in a short telephone interview with Heather Bancroft, the primary 
researcher.  For this reason, we ask you for a contact telephone number after you agree to 
participate.  This will be available only to the researcher.   
 
Your participation in this study is voluntary, and you can withdraw at any stage. 
 

Reporting from the study 

The information gathered from the study will be treated in the strictest of confidence.  
This includes ensuring safe storage of the data throughout the duration of the study 
and for the required seven years after its completion.  After this time, the raw data will 
be destroyed, and the data files will be kept, but will only include de-identified data.   
 
Only group responses will be reported.  There will be no references to individuals and 
individuals will not be able to be identified.  When giving feedback to your service, no 
identifying information will be provided.  At the conclusion of the study, a summary of 
the results will be made available to you and the participating services. 
 
In the unlikely event that the data from the study is the subject of a legal subpoena or 
freedom of information request, all data provided by the researchers will be de-
identified, thus maintaining total confidentiality. 
 
The study has been approved by the University of Melbourne Ethics Committee, which 
means that rigorous standards have been applied to the research process to protect 
your rights and privacy.   
 
Risks of participation 
Considerable care has been taken in designing the content of the survey with a view to 
minimising the stress on participants.  However, the mental health nature of the study 
means that some of the questions ask if you have had experiences that caused you distress, 
and you may find remembering these events and answering these questions emotional.   
 
If you participate in the survey and find that you feel upset in any way then you can contact 
the Employee Assistance Program associated with your fire service for support and advice.   
 
The contact numbers for the participating EAPs are as follows: 
ACTF&R - Optum EAP 1300 361 008  
ACT RFS - Optum EAP 1300 361 008 
NTF&R - NT PFES Employee Support Services 08 89955422   
CFS SA - SPAM Helpline on 08 82119612 

If you wish to seek assistance unconnected to your Fire Service, please consider 
accessing the following helplines: 
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         000 if life is endangered 
         Lifeline 13 11 14 
         Beyond Blue 1300 22 4636 
 
 
Questions and further information about the study 
Please contact the primary researcher, Heather Bancroft on 03 8344 2622 or  
heather.bancroft@unimelb.edu.au  if you have any questions. 

 
Concerns / complaints regarding the conduct of the study 
Should you have any concerns about the integrity or ethical conduct of this study you can 
contact the Executive Officer, Human Research Ethics, The University of Melbourne, on 03 
8344 2073. 

 

Your participation in this study is invaluable to furthering our knowledge about the 
mental health of Australian firefighters and what fire services can do to promote better 

mental health outcomes for their career and volunteer firefighters. 

 
B. Consent to participate in the study 
 

Wellbeing and Firefighter Study 
Researcher: Heather Bancroft 
Supervisors: Dr Andrea Phelps and Associate professor Meaghan O’Donnell 
 

Please read the following statements: 
1. I have read the previous ‘Participant Information’ and understand that the study is for 

research purposes. 
2. I understand that my participation will involve me completing an on-line survey twice, 

twelve months apart, and may include clinical interviews conducted on the telephone at 
these times. 

3. The risks of participating in this study have been adequately explained to me. 
4. I am participating in this study voluntarily and know that I can withdraw at any stage. 
5. I am over the age of 18 years. 
6. I have had any questions or concerns about this study satisfactorily explained to me.   
7. I understand that my responses to the survey questions are confidential and will not be able 

to be identified. 
8. I understand that it is possible that the data could be the subject of a legal subpoena or 

freedom of information request, and that in the event of either of these processes, the data 
would be de-identified. 

 

I have read and agree with the statements above 
□   Agree                                           □   Do not agree 
 

C.  Instructions for Completion  
 

It is suggested that you complete the survey in one sitting and as soon as you can 
after receiving it.  However, if necessary, you can log out or take a break.  Your data 
will be saved until you return to complete the survey.   

mailto:heather.bancroft@unimelb.edu.au
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Please read the instructions at the beginning of each question carefully, as the scales 
and labels for many of the questions vary. 
 

Some sections are long and include questions may seem repetitive.  We have avoided 
this as much as possible but unfortunately some of the measures have a slight 
overlap in the questions that they ask.  As measures need to be completed in their 
entirety, a little bit of overlap is unavoidable. 
 

Please don’t spend too much time on any one question.  Just record your initial 
response without thinking too much about it. 
  
To maintain your privacy, we have developed a unique code so that your survey 
answers will remain anonymous, and so that we can link your answers. 
 

1. To generate your code please follow the instructions below: 
1.  Enter the first 3 letters of your mother's first name 
2.  Enter the first 3 letters of the town/city where you were born 
3.  Enter the number associated with the month you were born 

 
Here is an example: 
Peter's mother’s name is Helen, and Peter was born in Broken Hill in May. 
 
So, Peter’s unique code would be: HELBRO05. 

Identifying Number   □□□□□□□□ 

D. Personal information 

1. Today’s Date:               □□□□□□ 

2. Contact phone number(s) for potential telephone interview  

(□□) □□□□□□□□ 

 
3. What is your gender? 

□ Male   □ Female 

 
4. What is your age? 

□ 18 - 20 
□ 21-24 
□ 25-34 
□ 35-44 
□ 45-54 
□ 55-64 
□ 65-74 
□ 75 or older 
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5. Which category best describes the highest educational qualification you have 

completed? Choose one only 
□   Primary School 
□   Secondary School - up to & including Grade 10 
□   Secondary School – completed Grade 12 
□   Certificate (trade, apprenticeship) 
□   Diploma (associate/ under-graduate) 
□   Bachelor Degree 
□   Post graduate qualification 

6. What is your country of birth? 

□ Australia □ Other English Speaking □ Non-English Speaking 
 

7. Are you committed to a religious belief? 

□ Yes   □ No 
 

8. Which of the following best describes your current relationship status?   
□  Married or defacto and living together 
□  Married or defacto and not living together 
□  Separated or divorced 
□  In a relationship and not living together 
□  Single 

 

9. Which category best describes your household? Mark 1 response only 
□  Person living alone 
□  Couple living alone 
□  Couple with non-dependent child(ren) 
□  Couple with dependent child(ren) 
□  Couple with dependent and non-dependent child(ren) 
□  Single parent with non-dependent child(ren) 
□  Single parent with dependent child(ren) 
□  Single parent with dependent and non-dependent child(ren) 
□  Non-related adults sharing house/apartment/flat 
□  Living with relatives/parents 
□  Other household type 
 

10. Including your current relationship, how many times in your lifetime have you been 
married or in a de facto relationship?  

□  Never □  Once        □  Twice      □  Three times plus  

 
11. Given your current needs and financial responsibilities, would you say that you and 

your family are … 

□Prosperous        □Very        □Reasonably    □Just getting       □Poor       □  Very 

                              comfortable      comfortable           along                                       poor 
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12.  How do you feel about your life as a whole, taking into account what has happened 

in the last   year and what you expect to happen in the future? Please choose 1 

response 

□Delighted  □Pleased  □Mostly satisfied  □Mixed  □Mostly dissatisfied  □Unhappy  □Terrible 

13. How true are these 2 statements for you? Please mark one response only for each 
question 

i.  I am able to adapt to change 

 □ Not true at all    □ Rarely true    □ Sometimes true    □ Often true    □ True nearly all of the 

time 

ii. I tend to bounce back after illness or hardship 

 □ Not true at all   □ Rarely true   □ Sometimes true    □ Often true   □ True nearly all of the 

time 
 

14. Please look at the following list and decide how much support you get from each 
person (or group of people) at this time in your life.  A supportive person is 
someone who is helpful, will listen to you, or will back you up when you are in 
trouble. 
 

  None   Some    A lot        N/A  

Your wife /husband/significant other               □                 □                    □                      □ 

Other family members                                          □                 □                    □                      □ 

Friends                                                                      □                 □                     □                     □ 

Co-workers                                                              □                 □                      □                     □ 

Fire service Mngr/supervsr/team leader          □                 □                      □                     □ 

Volunteer firefighter’s employer                        □                 □                      □                     □ 

Community group eg Church or club                  □                □                      □                     □  

Other – please specify 

________________                                                □                 □                      □                     □ 
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15. Your recent life events 

The following table lists a number of stressful events.  Over the past 12 months have 
you been personally affected by any of the following? Please mark the YES box if the 
event has occurred.  Immediate family includes mother, father, sister, brother, 
partner and child. 

Event Yes 

1.  Have you suffered a serious illness, injury or assault?  

2.  Has a serious illness, injury or assault happened to a close relative or 
friend? 

 

3.  A parent, child or spouse died?  

4.  A close friend or another relative (aunt, grandparent, cousin) died?  

5.  Have you had a separation due to marital difficulties or break off a steady 
relationship? 

 

6.  Have you had any serious problem with a close friend, neighbour or 
relative? 

 

7.  Have you become unemployed or were seeking work unsuccessfully for 
more than one month? 

 

8.  Have you or your partner been sacked from your job or made redundant?  

9.  Have you had any major financial difficulties (e.g. debts, difficulty paying 
bills)? 

 

10.  Have you had contact with the Police or been in a court appearance?   

11. Something you valued was stolen or lost?  

12. Have you had any other significant event? If yes, please specify.  

 

E.   Fire and rescue role details 

16. Which fire service are you currently working or volunteering in? 

□ ACTF&R    □ ACTRFS                   □ CFS SA  □ NTF&RS  

17. To the nearest year how long have you served as a firefighter in the following 
capacities?    

  Less 
than 1 

yr 

1 – 5 
yrs 

6 – 10 
yrs 

11- 15 
yrs 

16–20 
yrs 

21–50 
yrs 

51 + 
yrs 

Career        

Volunteer        

Retained/auxiliary        
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18. How old were you when you first joined the fire Service? 
□ 15 – 18 years 
□ 19 – 22 years 
□ 23 – 30 years 
□ 31 – 40 years 
□ 41 – 50 years 
□ 50+ years 

 

19. What is your current role? 
□ Regional Command 
□ Recruit 
□ Retained 
□ Auxiliary 
□ Volunteer 
□ Firefighter 
□ Senior firefighter 
□ Station Officer 
□ Commander 
□ Senior Management e.g. Superintendent, Assistant Chief Officer, Deputy Chief 

Officer, Chief Officer 
 

20. What type of shift work does your firefighting role currently involve? Please circle 
all that apply.   

□ Day shift      □ Rotating day/    □ Overtime    □ On call     □ Night-time    □ Day time                          

night shift                                                                                   call out          call out     
    

21. How many hours were you involved in your firefighter role on average in the last 7 
days? This can include time spent in training 

□  None 

□  1 – 10 hours 
□ 11 - 20 hours 

□  21 – 30 hours 

□  31 – 40 hours 
□ 41+ hours 

 

22.  How satisfied are you with your firefighting role in general?  

□ Very dissatisfied   □ Dissatisfied   □ Neither satisfied   □ Satisfied    □ Extremely  

                                                                                                     or dissatisfied                                      satisfied 
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22. Do you currently have a paying job in addition to your firefighter role?   

□ Yes    □No      If NO, go straight to Q26 (Section G) The impact of your firefighter 

helper role 

F.   Details about paid job in addition to firefighter role 

24.  How many hours on a weekly basis do you regularly work in addition to your 

firefighter role? 

□  1 – 10 hours 
□ 11 - 20 hours 

□  21 – 30 hours 

□  31 – 40 hours 
□ 41+ hours 

 

25.  How stressful is your non-firefighting job? 

□ Not at all stressful   □Slightly stressful    □Moderately stressful   □ Very stressful    □ Extremely 
                                     

stressful 
 

G.   The impact of the helping aspect of your firefighter role 

26.  In your role as a firefighter, you have direct contact with people’s lives.  As you may 
have found, your compassion for those you help can affect you in positive and 
negative ways.  Below are some questions about your experiences, both positive 
and negative, as a firefighter.  Consider each of the following questions about you 
and your current firefighter role.  Select the description that honestly reflects how 
frequently you experienced these things in the last 30 days. 

 Never Rarely Some- 

times 

Often Very 

often 

1.  I am happy       

2.  I am preoccupied with more than one person I 
helped  

     

3.  I get satisfaction from being able to help people      

4.  I feel connected to others       

5.  I jump or am startled by unexpected sounds       

6.  I feel invigorated after working with those I 
help  
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 Never Rarely Some- 
times 

Often Very 
often 

7.  I find it difficult to separate my personal life 
from my life as a firefighter  

     

8.  I am not as productive at work because I am 
losing sleep over traumatic experiences of a person 
I have helped  

     

9.  I think that I might have been affected by the 
traumatic stress of those I help  

     

10.  I feel trapped by my role as a firefighter      

11.  Because of my work as a firefighter, I have felt 
"on edge" about various things  

     

12.I like my work as a firefighter       

13.  I feel depressed because of the traumatic 
experiences of the people I help 

     

14.I feel as though I am experiencing the trauma 
of someone I have helped  

     

15.  I have beliefs that sustain me       

16.  I am pleased with how I am able to keep up 
with firefighter techniques and protocols  

     

17.  I am the person I always wanted to be       

18.  My work makes me feel satisfied      

19.  I feel worn out because of my work as a firefighter      

20.  I have happy thoughts and feelings  

about those I help and how I could help them  

     

21.  I feel overwhelmed because my work  

load seems endless  

     

22.  I believe I can make a difference through my work       

23.  I avoid certain activities or situations because 
they remind me of frightening experiences of the 
people I help  

     

24.  I am proud of what I can do to help       

25.  As a result of my firefighting, I have intrusive, 
frightening thoughts  

     

26.  I feel "bogged down" by the system       

27.  I have thoughts that I am a "success" as a 
firefighter  
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 Never Rarely Some- 
times 

Often Very 
often 

28.  I can't recall important parts of my work with 
trauma victims  

     

29.  I am a very caring person       

30.  I am happy that I chose to do this work      

© B.  Hudnall Stamm 2009.  Professional Quality of Life: Compassion Satisfaction and Fatigue Version 5 (ProQOL) 

 

 

H.   The positive and negative aspects of being a firefighter 

27.  The following list contains elements of your firefighting role that have the potential 

to affect the satisfaction you get from your job.  For each item, please indicate on 

the scale below whether each item had a negative or positive effect on the 

satisfaction you got from your job within the past 12 months.  If you have not 

experienced the item over the past 12 months, please mark it N/A. 

 Very 
negative 

Negative Neutral Positive Very 
positive 

N/A 

1. Shift work       

2. Autonomy and control        

3. Downtime between jobs       

4. Overtime       

5. Fatigue       

6. Responsibility of the job       

7. Effect  of job on co-workers       

8. Getting to jobs eg speed,  
traffic, cars getting in the way 

      

9. Red tape       

10. 10.Level of physical fitness required        

11. Occupation related physical  
health issues eg back pain, 
musculoskeletal sprains,  
burns, fractures  
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 Very 
negative 

Negative Neutral Positive Very 
positive 

N/A 

12. Cognitive demands of the job  
eg making time critical decisions, 
complexity of decision-making 

      

13. Emotional demands of the job  
eg dealing with distressed members 
of the public, having to hide emotions 

      

14. False alarms / inappropriate 
dispatches 

      

15. Poor media coverage       

16. Workload        

17. Organisational change eg conditions, 
roster, duties, policies, procedures 

      

18. Job security       

19. Administration eg processes, rules 
and regulations, red tape 

      

20. Operational guidelines       

21. The demands of my firefighting role 
interfere with my home and family 
life 

      

22. Relationship with co-workers       

23. Relationship with senior ranks       

24. Relationship between 
unions/associations and management 

      

25. Staffing and /or volunteer levels in 
teams 

      

26. Procedural fairness ie standard 
application of rules and policy  

      

27. Role clarity - clear about job 
responsibilities and expectations 

      

28. Attendance at non-emergency jobs       

29. Emergency Medical Response       

30. Skills and/or work attitudes of team 
members  

      

31. Resources and equipment eg station 
facilities, equipment standards 

      

32. Respect from management        

33. Fire station / brigade  morale        

34. Organisational morale       
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 Very 
negative 

Negative Neutral Positive Very 
positive 

N/A 

35. Discrimination based on gender, 
ethnicity or age 

      

36. Peer pressure to conform       

37. Recognition for a job well done       

38. Having influence in decisions  
that affect me 

      

39. Organisational communication        

40. Variety and challenge in the job       

41. Appreciation from organisation 
 

      

42. Support from co-workers       

43. Support from team leader       

44. Opportunity for promotion       

45. Training and professional 
development 

      

46. Technology and computer 
requirements 

      

47. Respect for my organisation       

48. Organisational support       

49. Exercising specialist skills        

50. Community recognition       

51. Good media coverage       

52. Support provided by external 
employer of volunteers or for second 
job 

      

53. Other … please specify  
…………………………………… 
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I.  Psychological health and safety in your fire service  

28.  The following statements concern the psychological health and safety in your fire 

service.  Please answer with the best option provided. 

 Strongly 
disagree 

Dis- 
agree 

Neither 
agree or 
disagree 

Agree Strongly 
agree 

1. In my workplace senior management 
acts quickly to correct problems / 
issues that affect employees’ 
psychological health 

     

2. Senior management acts decisively 
when a concern of an employees’ 
psychological status is raised 

     

3. Senior management show support for 
stress prevention through 
involvement and commitment 

     

4. Psychological well-being of staff is a 
priority for this organisation 

     

5. Senior management clearly considers 
the psychological health of 
employees to be of great importance 

     

6. Senior management considers 
employee psychological health to be 
as important as productivity 

     

7. There is good communication here 
about psychological safety issues 
which affect me 

     

8. Information about workplace 
psychological well-being is always 
brought to my attention by my 
manager / supervisor 

     

9. My contribution to resolving 
occupational health and safety 
concerns in the organisation are 
listened to 

     

10. Participation and consultation in 
psychological health and safety 
occurs with employees, unions and 
health and safety representative in 
my workplace 
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 Strongly 

disagree 

Dis- 

 agree 

Neither 

agree or 

disagree 

A  Agree Strongly 

agree 

11. Employees are encouraged to 
become involved in psychological 
health and safety 

     

12. In my organisation, the 
prevention of stress involves all levels 
of the organisation 

     

 

J.  Acute work stress 

29.  Below is a list of items describing the types or characteristics of jobs that 

firefighter’s attend.  Which of them have you experienced in the past 12 months in 

your role as a firefighter? For each event that you have experienced approximately 

how often did the event occur in the past 12 months?  

 Yes/ 
No 

Approx how 
many times 
in past 12 
months? 

1. Death or serious injury of a co-worker   

2. Render aid to seriously injured friend/relative   

3. Serious injury/death of an infant / child (0-18 years)   

4. Job with 1 death   

5. Job with multiple deaths   

6. Perform CPR with patient in cardiac arrest   

7. Fire incident    

8. Callout to injury/death as a result of violence/assault   

9. Motor vehicle accident   

10. Grotesque scene   

11. Physical threat to safety – environmental conditions eg 
hazardous materials / body fluids 

  

12. Suicide /attempted suicide   

13. Physical threat to safety – violence   

14. Victim resembles close relative / friend   
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 Yes/ 
No 

Approx how 
many times 
in past 12 
months? 

15. Mental health issues and/or unpredictability of victims or 
bystanders were a problem 

  

16. CPR/full arrest of casualty resulting in death   

17. Serious injury to yourself sustained at call-out   

18. Dealing with distressed by-standers (general public / family / 
friends of casualties)  

  

19. Murder    

20. Patient dying following your medical intervention   

21. Recklessly driven fire truck   

22. Media presence   

23. Difficult and lengthy rescue   

24. Major disaster eg had to use rarely used skills, contact with 
distressed community members  

  

25. Significant operational problems at a serious incident  
eg communications, resources 

  

26. Lack of clinical or other organisational support during or after 
a callout 

  

27. Convey news of tragedy to relatives/survivors   

28. Search for missing person with negative result   

29. Other … please specify  
 

  

30.  Of the events from the list above that you experienced in the past 12 months, what 

were the three most distressing? 

1. 

2. 

3.   
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31.  Here is a list of problems that people sometimes have in response to experiencing 

extremely stressful experiences such as those described above.  Thinking about 

your most distressing event from the previous list, please read each problem 

carefully and then circle the number that best indicates how much you have been 

bothered by that problem in the past month. 

In the past month, how much were you 

bothered by: 

Not at 

all 

A little 

bit 

Mod-

erately 

Quite a  

Bit 

Ex- 

tremely 

1. Repeated, disturbing, unwanted 
memories of the stressful 
experience? 

0 1 2 3 4 

2. Repeated, disturbing, dreams of the 
stressful experience? 

0 1 2 3 4 

3. Suddenly feeling or acting as if the 
stressful experience were actually 
happening again (as if you were 
actually back there reliving it)? 
 

0 1 2 3 4 

4. Having strong physical reactions 
when something reminded you of the 
stressful experience (eg heart 
pounding, trouble breathing, 
sweating)? 

0 1 2 3 4 

5. Avoiding memories, thoughts or 
feelings related to the stressful 
experience? 

0 1 2 3 4 

6. Avoiding external reminders of the 
stressful experience eg people, 
places, conversations, activities, 
objects, or situations? 

0 1 2 3 4 

7. Trouble remembering important parts 
of the stressful experience? 

0 1  3 4 

8. Having strong negative beliefs about 
yourself, other people, or the world 
eg having thoughts such as: I am bad, 
there is something seriously wrong 
with me, no one can be trusted, the 
world is completely dangerous? 

0 1 2 3 4 

9. Blaming yourself or someone else for 
the stressful experience or what 
happened after it? 

0 1 2 3 4 

10. Having strong negative feelings such 
as fear, horror, anger, guilt, or 
shame? 

0 1 2 3 4 
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In the past month, how much were you 
bothered by: 

Not at 
all 

A little 
bit 

Mod-
erately 

Quite a  
bit 

Ex- 
tremely 

11. Loss of interest in activities that you 
used to enjoy? 

0 1 2 3 4 

12. Feeling distant or cut off from other 
people? 

0 1 2 3 4 

13. Trouble experiencing positive 
feelings (eg being unable to feel 
happiness or have loving feelings for 
people close to you)? 

0 1 2 3 4 

14. Irritable behaviour, angry outbursts, 
or acting aggressively? 

0 1 2 3 4 

15. Taking too many risks or doing things 
that could cause you harm? 

0 1 2 3 4 

16. Being ‘superalert’ or watchful or on 
guard? 

0 1 2 3 4 

17. Feeling jumpy or easily startled? 0 1 2 3 4 

18. Having difficulty concentrating? 0 1 2 3 4 

19. Trouble falling or staying asleep? 0 1 2 3 4 

 

K.  Your current wellbeing 

32.  Over the last 2 weeks, how often have you been bothered by any of the following 
problems? 

 Not at 
all         

 
  0 

Several 
days 

 
1 

More than 
half the 

days 
2 

Every 
day 

 
3 

1. Little interest or pleasure in doing things? 
    

2. Feeling down, depressed, or hopeless? 
    

3. Trouble falling or staying asleep, or sleeping 
too much? 

    

4. Feeling tired or having little energy? 
    

5. Poor appetite or overeating? 
    

6. Feeling bad about yourself—or that you are a 
failure or have let yourself or your family 
down? 

    

7. Trouble concentrating on things, such as 
reading the newspaper or watching television?  

    



 

208 
 

 Not at 
all         

 
  0 

Several 
days 

 
1 

More than 
half the 

days 
2 

Every 
day 

 
3 

8. Moving or speaking so slowly that other 
people could have noticed? Or the opposite—
being so fidgety or restless that you have been 
moving around a lot more than usual?  

    

9. Thoughts that you would be better off dead or 
of hurting yourself in some way?  

      

 

33. These questions concern how you have been feeling over the past 30 days.  Tick a 

box below each question that best represents how you have been. 

1.  During the last 30 days, about how often did you feel tired out for no good reason? 

□ None of the time   □ A little of the time   □ Some of the time   □ Most of the time  □ All of the time 

2.  During the last 30 days, about how often did you feel nervous? 

□ None of the time  □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 

3.  During the last 30 days, about how often did you feel so nervous that nothing could 
calm you down? 

□ None of the time □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 

4.  During the last 30 days, about how often did you feel hopeless? 

□ None of the time  □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 

5.  During the last 30 days, about how often did you feel restless or fidgety? 

□ None of the time  □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 

6.  During the last 30 days, about how often did you feel so restless you could not sit still? 

□ None of the time  □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 

7.  During the last 30 days, about how often did you feel depressed? 

□ None of the time  □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 

8.  During the last 30 days, about how often did you feel that everything was an effort? 

□ None of the time  □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 
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9.  During the last 30 days, about how often did you feel so sad that nothing could cheer 

you up? 

□ None of the time  □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 

10.  During the last 30 days, about how often did you feel worthless? 

□ None of the time  □ A little of the time  □ Some of the time  □ Most of the time  □ All of the time 

 

34.  Over the last 2 weeks, how often have you been bothered by any of the following 

problems?  

 
Problem 

Not 
at 

all 
0 

Several 
days 

1 

More than 
half days 

2 

Every 
day 

3 

1. Feeling nervous, anxious or on edge?     

2. Not being able to stop or control worrying?     

3. Worrying too much about different things?     

4. Trouble relaxing?     

5. Being so restless that it’s hard to sit still?     

6. Becoming easily annoyed or irritable?     

7. Feeling afraid as if something awful might happen?     

 

35.  During the past four weeks, how much have you been bothered by any of the following 

problems? 

Problem Not 

bothered 

Bothered a 

little 

Bothered 

a lot 

Stomach pain    

Back pain    

Pain in your arms or legs or other  

Joints 

   

Menstrual cramps or other problems with your 
periods (women only) 

   

Headaches    

Chest Pain    

Dizziness    

Fainting spells    
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Problem Not 
bothered 

Bothered a 
little 

Bothered 
a lot 

Feeling your heart pound or race    

Shortness of breath    

Pain or problems during sexual intercourse    

Constipation, loose bowels, or diarrhea    

Nausea, gas, or indigestion    

Feeling tired, or having low energy    

Trouble sleeping    

 

36. Thinking over the past 4 weeks, circle the number under the option that best 

describes the amount of time you felt that way. 

 None of 
the time 

A little of 
the time 

Some of 
the time 

Most of 
the time 

All of 
the time 

1. I found myself getting angry 
at people or situations 

     

2. When I got angry, I got really 
mad 

     

3. When I got angry, I stayed 
angry 

     

4. When I got angry at someone 
I wanted to hit them 

     

5. My anger prevented me from 
getting along with people as 
well as I’d have liked to 

     

 

37. Please rate the current i.e. last 2 weeks severity of your sleep problem(s). 

Insomnia Problem None Mild Moderate Severe Very 
Severe 

1. Difficulty falling asleep      

2. Difficulty staying asleep      

3. Problems waking up too 
early 

     

 

 

 

ii.  How satisfied/dissatisfied are you with your current sleep pattern? 
 

 Very Satisfied  Satisfied       Moderately Satisfied     Dissatisfied            Very Dissatisfied 

 □  □                             □                                       □                             □ 
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iii.  How noticeable to others do you think your sleep problem is in terms of 
impairing the quality of your life? 

 Not at all A Little Somewhat  Much Very Much  

 □ □ □ □ □ 

iv. How worried/distressed are you about your current sleep problem? 
 Not at all A Little  Somewhat  Much  Very Much  

 □ □ □ □ □ 

v.  To what extent do you consider your sleep problem interferes with your current 
daily functioning (e.g.  daytime fatigue, mood, ability to function at work/daily 
chores, concentration, memory, mood, etc.)? 

 Not at all A Little  Somewhat  Much  Very Much 

 □ □ □ □ □ 

viii.  To what extent do you believe the following factors are contributing to your 

sleep problem? 

 Not at 

all 

Mildly Moderately Severely Very 

severely 

Psychological 
condition 

     

Medical condition eg 
muscular 
tension/pain, 
asthma, medication 

     

Bad sleeping habits      

Natural aging 
process 

     

Shiftwork      

Stress, worry, racing 
thoughts 

     

Environmental 
factors eg noise, 
light, room 
temperature, 
sleeping partner 

     

ix.   After a poor night’s sleep, which of the following problems do you experience 
on the next day? Please mark all that apply. 

□ Daytime fatigue: tired, exhausted, washed out, sleepy 

□Difficulty functioning: performance impairment at work/daily chores; difficulty 

concentrating, memory problems 
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□Mood problems, irritable, hostile, angry, confused 

□Physical symptoms: muscle aches/pains, light-headed, headache, nausea, 

heartburn, muscle tension 

□None 
 

38.  Alcohol use 

Question Never Less than 

monthly 

Monthly Weekly Daily or 

almost daily 

1. How often do you have 
a drink containing alcohol? 

□ □ □ □ □ 

2. How many drinks 
containing alcohol do you have 
on a typical day when you are 
drinking? 

□ □ □ □ □ 

3. How often do you have 
six or more drinks on one 
occasion? 

□ □ □ □ □ 

4. How often during the 
last year have you found that 
you were not able to stop 
drinking once you had started? 

□ □ □ □ □ 

5. How often during the 
last year have you failed to do 
what was normally expected of 
you because of drinking? 

□ □ □ □ □ 

6. How often during the 
last year have you needed a 
first drink in the morning to get 
yourself going after a heavy 
drinking session?  

□ □ □ □ □ 

7. How often during the 
last year have you had a feeling 
of guilt or remorse after 
drinking? 

□ □ □ □ □ 

8. How often during the 
last year have you been unable 
to remember what happened 
the night before because of 
your drinking? 

□ □ □ □ □ 

9. Have you or someone 
else been injured because of 
your drinking? 

No 
 
 

□ 

 Yes, but 
not in last 
12 months 

□ 

 

 

 

Yes, during 
last 12 

months□ 

□ 
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10. Has a relative, friend, 
doctor, or other health care 
worker been concerned about 
your drinking or suggested you 
cut down? 

No 

 

 

 

□ 

 Yes, but 

not in last 

12 months 

□ 

 Yes, during 

last 12 

months 

 

□□ 

11. Do you presently have a 
problem with drinking? 

No 

 

□ 

Probably 

not 

□ 

Unsure 

 

□ 

Possibly 

 

□ 

 Definitely 

 

□ 

12. In the next 3 months, 
how difficult would you find it 
to cut down or stop drinking? 

Very 

Easy 

 

□ 

Fairly easy 

 

 

□ 

Neither 

difficult 

nor easy 

□ 

Fairly 

difficult 

 

□ 

N/A 

 

 

□ 

How often in the 
past 3 months have 
you used tobacco 
products? 

Never 

 

 

□ 

Once or 

twice a 

month□ 

□ 

2 – 4 

times/month 

 

□ 

2-3 

times/week 

 

□ 

Daily, 

almost daily 

 

□ 

 

39.   If you have experienced any of the problems identified in the previous questions 
about your mental health, sleep, alcohol or other substance use, how difficult have 
they made it for you to do your work, take care of things at home, or get along 
with other people? 

□ Not difficult at all        □ Somewhat difficult       □ Very difficult      □  Extremely 

difficult 

 

L. Satisfaction with your health 

40.  In general how would you rate your overall health? 

 □ Excellent □ Very good □ Good              □ Fair              □ Poor 

41. How satisfied are you with your health?  

□ Very dissatisfied      □ Fairly dissatisfied      □ Neither satisfied      □ Satisfied      □Very satisfied 

                                    or dissatisfied 
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42.   I believe my current mental health has been negatively impacted by my firefighter role 

□ Not at all          □ A little bit           □ Moderate           □ Quite a bit          □ Extremely 
 

43. I believe my mental health will prevent me from lasting as long as I had intended as a 
firefighter 

□  Strongly disagree       □  Disagree       □  Uncertain       □  Agree       □  Strongly agree 

 

44. I believe my physical health will prevent me from lasting as long as I had intended as a 
firefighter 

□  Strongly disagree      □  Disagree      □  Uncertain      □  Agree      □  Strongly agree 

M.   Seeking help for mental health issues 

45. We are interested in where you have sourced or would source help for mental 
health issues, and also if you have sought assistance, whether you found it useful.   

 

If you have accessed help for a mental health issue/s over your time as a firefighter 

please mark the box in the ‘Mark if used’ column, for any of the places/people you have 

received assistance from.  For those you used, please indicate by marking ‘Yes’ or ‘No’ 

whether you would return to this source if you had a similar problem again. 

46. Would you access help should you have a mental health problem? 

□  YES □  NO     If NO, go straight to Q48. 

47i.   If you have accessed help for a mental health issue/s over your time as a 

firefighter, please mark the box in the “Mark if used’ column, for any of the 

places/people you received assistance from.  For those you used, please indicate by 

marking “Yes’ or ‘No’ whether you would return to this source if you had a similar 

problem again.   

 

47ii.  If you have not accessed help for a mental health issue/s to date, please 

complete the ‘Would use again or if needed’ column by marking the ‘Yes’ box for 

any sources of assistance you would consider going to should you have a mental 

health problem in the future.  f you would not access any help should you have a 

mental health problem, please go straight to Q.47. 
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Source of assistance Mark if 

used 

Would access again OR  

if needed 

Services provided through your fire service   
i.  EAP / SPAM Counsellor  □ □Yes □No 

ii.  Peer Support □ □Yes □No 

iii.  Emergency Services Chaplain □ □Yes □No 

iv.  Other please specify □ □Yes □No 

Services external to fire service   
i. Face-to face eg General Practitioner, 

psychologist, psychiatrist, counsellor 
□ □Yes □No 

ii.  Telephone eg Mensline, Lifeline, Gamblers 

helplines 
□ □Yes □No 

iii.  Digital Technology eg Internet website such 

as Beyond Blue, Black Dog Institute, or phone or 

computer apps 

□ □Yes □No 

iv. Religious support outside of emergency 

service 
□ □Yes □No 

v.  Other please specify ……………………………….. 

……………………………………………………………………… 

 

□ □Yes □No 

 

N.   Reasons for not seeking mental health support 

We are interested in understanding the reasons why firefighters would not seek any mental 
health support.   

48. Please indicate on the scale below how much you agree or disagree with the 
following reasons.   

 

 

Strongly 

disagree 

Disagree Uncertain Agree Strongly 

agree 

1. I prefer to manage myself □ □ □ □ □ 

2. I don’t think anything or 

anyone can help 

□ □ □ □ □ 

3. I don’t know where to go 

for help 

 

□ □ □ □ □ 
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Strongly 

disagree 

Disagree Uncertain Agree Strongly 

agree 

4. I am concerned of what 

others would think of me  

□ □ □ □ □ 

5. I don’t trust the mental 

health services provided 

by my fire service and 

can’t afford to pay for it 

□ □ □ □ □ 

6. I get help from another 

source, please specify 

□ □ □ □ □ 

 

Thank you for taking the time to complete this survey.   

We appreciate your effort and are grateful for your participation. 

If you are concerned about any of your responses to the questions in 

this survey, or how you are feeling, please make a time to follow-up with 

your fire service counselling service. 
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APPENDIX D: THE OPERATIONAL AND ORGANISATIONAL 
CHECKLIST 

Structure of the checklist. 

The means, standard deviations and minimum and maximum scores for each of the 21 

operational characteristics at baseline and follow-up for the career and volunteer cohorts 

are found in Table D- 1 and Table D- 2, respectively. The means, standard deviations and 

minimum and maximum scores for each of the 30 organisational characteristics at both 

baseline and follow-up for the career and volunteer cohorts are found in Table D- 3 and 

Table D-4, respectively. 

Exploratory factor analyses (EFA) were conducted on the operational and 

organisational measures using principal component analysis and oblique rotations (to 

indicate the degree of correlations between the items).  The career and volunteer cohorts 

were combined for this analysis, as initial factor analyses on the separated data indicated 

extremely similar resulting factors.  Combining the cohorts maximised the sample size and 

increased the generalisability of the results.  The resultant sample size of 817 fulfilled 

(Comrey & Lee, 1992) recommendation to incorporate 500 participants (reported in 

(MacCallum, Widaman, Zhang, & Hong, 1999; p.84) and met the best practice ratio of 

participant to items of 10:1, that is, 10 items per participant (Nunnally, 1978).  To 

investigate the reliability and validity of the operational and organisational factors measure 

with this cohort, it was decided to present the results from the largest sample, which was 

the cross-sectional sample. 

EFA operational measure. 

Several statistical tests were undertaken to confirm that the data was suitable for 

factor analysis.  The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) value was 

.898 and the Bartlett’s Test of Sphericity was significant (p = .001), both indicating that the 

data was suitable for factor analysis.  The correlation matrix for the operational 

characteristics indicated that a significant proportion of characteristics have correlation 

coefficients of .3 and above, fulfilling Tabachnik & Fidell's (2013) criteria for factor analysis. 

Principal components analysis (PCA) revealed the presence of four components with 

eigenvalues exceeding 1, explaining a total of 60.1% of the variance, with each component 

explaining 33.8%, 13.2%, 7.1% and 6.0% of the variance respectively.  However, Cattell 
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(1966) scree test and the results of the Monte Carlo PCA for parallel analysis both supported 

retaining three components.  Cattell’s scree test involves examining a plot of the 

eigenvalues for a significant change in the angle of the plot and only retaining those factors 

above the change.  The Monte Carlo parallel analysis enables a comparison of the study data 

with the corresponding criterion values for a randomly generated data matrix of the same 

size (21 variables and 683 participants).  All variables had communalities above 3 indicating 

that the characteristics fitted reasonably well together. 

Based on the recommendation of the retention of three components from both the 

scree test and Monte Carlo PCA, when a three-factor solution was forced, the output 

explained 53% of the total variance, but there was only one item with significant-loading on 

the third component.  This item was “poor media”, which unfortunately, was a problematic 

item because it was phrased differently to virtually all the other items.  All characteristics 

apart from “good” and “poor” media were asked in a neutral way.  To be consistent with the 

phrasing in the other items, a better way of asking the question about media would have 

been, ”if you have experienced media coverage in the past 12-months how has it effected 

your job satisfaction” (from a rating of 1 for very negative to 5 for very positive).  The 

current phrasing set the two media characteristics apart from the other items.  The 

remaining three characteristics that loaded on the third component were cross-loaded with 

one or other component (impact on physical health .595 component 1 and .322 component 

3; false alarms .461 Component 1 and .404 Component 3; and good media .503 Component 

2 and .313 Component 3).  It is ideal in a principal components analysis to have three or 

more characteristics loading on each component (Pallant, 2016).  Considering this, a two-

factor solution was explored, and explained 46.1% of the total variance (as opposed to 

58.8% and 53.0% in the previous solutions), with Component 1 contributing 33.5% and 

Component 2 contributing 12.6%.  To aid in the interpretation of the two components an 

oblimin rotation was performed.  The rotated solution (Table D- 5) showed the factor 

loadings for each of the characteristics and indicated a reasonably simple structure with 

each of the variables loading moderately or highly on its respective component.  There was 

a very weak positive correlation between the two factors (r = .049).  The highest loading 

variables on each component indicated that the variables that comprised Component 1 

reflect the responsibility and emergency nature of the work, while the variables that 

comprised Component 2 reflected the variety and challenge involved in the work. 
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Table D-1 Mean, standard deviation, minimum and maximum for operational job satisfaction characteristics for career  

firefighters. 

 BASELINE FOLLOW-UP 
Job characteristics N Mean SD Min Max N Mean SD Min Max 

Shiftwork 51 1.55 0.808 1 4 71 3.83 0.985 2 5 
Autonomy & control 65 1.65 0.799 1 4 78 3.65 0.819 1 5 
Downtime 60 1.47 0.596 1 3 74 3.74 0.812 1 5 

Fatigue 73 2.25 0.741 1 4 72 2.68 0.836 1 5 
Responsibility 65 1.62 0.784 1 4 80 3.81 0.956 1 5 
Impact on co-worker 70 1.79 0.740 1 4 77 3.36 0.857 1 5 
Driving 64 1.80 0.568 1 3 69 3.43 0.653 2 5 
Cognitive demands 68 1.62 0.792 1 3 77 3.81 0.828 2 5 
Emotional demands 73 2.08 0.795 1 4 58 2.97 0.858 1 5 
Fitness requirements 56 1.50 0.688 1 4 77 3.51 0.898 1 5 
Impact on physical health 61 2.41 0.692 1 4 74 3.00 0.794 1 5 

False alarms 69 2.10 0.598 1 3 68 3.13 0.571 2 5 
Poor media 71 3.21 0.735 2 4 76 2.07 0.838 1 4 
Impact home & family 74 3.42 0.951 2 5 77 3.27 0.955 1 5 
Technology & computer 77 3.34 0.868 1 5 79 3.23 0.986 1 5 
Non-emergency job 74 3.51 0.798 1 5 73 3.67 0.728 1 5 
EMR 68 3.06 1.063 1 5 67 3.07 0.910 1 5 
Variety & challenge 77 3.87 0.784 2 5 77 3.91 0.861 1 5 
Exercising specialist skills 72 3.22 0.791 1 4 78 3.65 0.909 1 5 
Community recognition 74 3.53 0.910 1 5 75 3.87 0.859 2 5 

Good media 70 2.74 1.151 1 5 79 2.91 1.028 1 5 

Note: N = number; SD = standard deviation; Min = minimum; Max = maximum; EMR = Emergency Medical Response 
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Table D-2 Mean, standard deviation, minimum and maximum for operational job satisfaction characteristics for volunteer. 

firefighters. 

   BASELINE     FOLLOW-UP  
Job characteristics N Mean SD Min Max N Mean SD Min Max 

Shiftwork 69 2.06 0.639 1 4 77 3.16 0.727 2 5 
Autonomy & control 171 1.60 0.747 1 5 195 3.54 0.826 1 5 
Downtime 153 1.73 0.709 1 4 173 3.40 0.697 1 5 
Fatigue 199 2.31 0.683 1 5 200 2.84 0.762 1 5 

Responsibility 184 1.46 0.731 1 5 219 3.79 0.797 1 5 
Impact on co-worker 193 1.70 0.738 1 5 196 3.53 0.726 1 5 
Driving 189 1.90 0.733 1 4 200 3.27 0.799 1 5 
Fitness requirements 191 1.79 0.775 1 5 214 3.38 0.795 1 5 
Impact on physical health 151 2.25 0.723 1 4 144 2.85 0.672 1 5 
Cognitive demands 193 1.64 0.779 1 5 209 3.44 0.801 1 5 
Emotional demands 190 2.02 0.720 1 4 200 3.15 0.773 1 5 
False alarms 199 2.34 0.741 1 4 197 2.76 0.706 1 5 
Poor media 191 2.58 0.713 1 4 187 2.50 0.721 1 4 

Impact on home & family 220 3.09 0.842 1 5 218 3.09 0.801 1 5 
Technology & computer 206 3.50 0.819 1 5 213 3.50 0.828 1 5 
Non-emergency job 205 3.45 0.801 1 5 218 3.48 0.763 1 5 
EMR 133 3.59 0.780 1 5 134 3.60 0.726 2 5 
Variety & challenge 213 3.88 0.662 1 5 215 3.91 0.724 1 5 
Exercising specialist skills 198 3.61 0.834 1 5 191 3.73 0.876 1 5 
Community recognition 220 3.85 0.798 1 5 214 4.04 0.818 1 5 
Good media 208 3.44 0.855 1 5 201 3.60 0.843 1 5 

Note: N = number; SD = standard deviation; Min = minimum; Max = maximum; EMR = Emergency Medical Response 
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Table D-3 Mean, standard deviation, minimum and maximum for organisational job satisfaction factors for career  

firefighters. 

 BASELINE FOLLOW-UP 
Job characteristics N Mean SD   Min  Max N Mean SD     Min    Max 
Overtime 61 1.49 0.829 1 4 71 3.77 0.680 2 5 

Red tape 76 2.86 0.743 1 4 77 2.17 0.696 1 4 

Workload 76 1.83 0.839 1 4 79 3.18 0.797 1 5 

Organisational change 76 2.93 0.957 1 4 79 2.22 1.021 1 5 

Job security 76 3.76 1.069 1 5 79 3.97 1.062 1 5 

Administration 77 2.68 0.895 1 5 77 2.38 0.762 1 5 

Operational guidelines 78 3.42 0.798 1 5 79 3.28 0.697 1 5 

Relationship with co-workers 78 3.83 0.959 1 5 81 3.75 0.916 1 5 

Relationship with seniors 78 3.29 1.070 1 5 81 3.31 0.996 1 5 

R’ship union/management 77 2.79 1.017 1 5 80 2.96 1.107 1 5 

Staffing levels 73 3.05 0.956 1 5 71 2.96 0.818 1 5 

Procedural fairness 76 2.64 0.976 1 5 79 2.87 0.868 1 5 

Role clarity 77 3.43 0.938 1 5 79 3.38 0.951 1 5 

Members skills 78 3.50 1.041 1 5 79 3.33 0.970 1 5 

Resources 78 3.13 1.097 1 5 79 3.11 0.877 1 5 

Respect from management 77 2.73 1.131 1 5 79 2.66 1.036 1 5 

Brigade morale 78 3.24 1.047 1 5 80 3.03 1.067 1 5 

Org morale 78 2.31 0.872 1 4 81 2.12 0.827 1 4 

Discrimination 57 3.12 0.927 1 5 48 3.06 0.885 1 5 

Peer pressure 61 2.84 0.778 1 4 52 3.00 0.840 1 5 

Recognition job well done 74 3.27 0.997 1 5 77 3.47 0.882 1 5 

Influence 76 3.46 0.916 1 5 79 3.51 0.875 1 5 

Org. communication 75 2.65 0.979 1 5 81 2.75 0.845 1 4 

Appreciation from org 75 2.77 1.034 1 5 79 2.87 1.055 1 5 

Support from co-workers 77 3.77 0.759 1 5 81 3.77 0.952 0 5 

Support from team leader 76 3.62 0.848 1 5 78 3.65 1.004 1 5 

Promotional opportunities 73 2.52 1.056 1 5 75 2.87 1.131 1 5 
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 BASELINE FOLLOW-UP 
Job characteristics N Mean SD    Min   Max N Mean SD      Min   Max 
Training & prof. devpt. 75 2.85 1.099 1 5 77 3.01 1.006 1 5 
Respect for fire service 76 3.45 1.038 1 5 81 3.52 1.130 1 5 
Organisational support 75 2.80 0.959 1 5 80 2.99 0.974 1 5 

Note: N = number; SD = standard deviation; Min = minimum; Max = maximum; R’ship = Relationship; mnmgt =  

management; org = organisational; Prof. Devpt = Professional Development 
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Table D-4 Mean, standard deviation, minimum and maximum for organisational job satisfaction factors for volunteer  

firefighters. 

   BASELINE             FOLLOW-UP  
Job characteristics     N Mean SD Min Max     N Mean      SD          Min   Max 

Overtime 71 1.96 0.620 1 4 74 3.23 0.732 2 5 
Red tape 207 2.74 0.724 1 4 209 2.26 0.755 1 5 
Workload 198 1.99 0.668 1 5 210 3.18 0.668 1 5 

Org change 172 2.33 0.771 1 5 186 2.89 0.814 1 5 
Job security 92 3.60 0.785 1 5 87 3.63 1.058 1 5 
Administration 212 2.67 0.768 1 5 213 2.60 0.804 1 5 
Operational guidelines 221 3.35 0.728 1 5 220 3.38 0.701 1 5 
Relationship with co-workers 212 3.82 0.760 1 5 212 3.75 0.742 1 5 
Relationship with seniors 222 3.80 0.860 1 5 225 3.72 0.879 1 5 
Relationship assoc/mngmt 131 3.00 0.903 1 5 127 2.91 0.826 1 5 
Staffing levels 202 3.32 0.891 1 5 197 3.17 0.887 1 5 

Procedural fairness 200 3.01 0.897 1 5 201 3.08 0.902 1 5 
Role clarity 217 3.55 0.854 1 5 219 3.47 0.920 1 5 
Members skills 218 3.63 0.882 1 5 226 3.61 0.879 1 5 
Resources 217 3.55 1.109 1 5 228 3.50 1.017 1 5 
Respect from management 220 3.60 1.031 1 5 221 3.58 1.031 1 5 
Brigade morale 224 3.88 0.869 1 5 224 3.83 0.957 1 5 
Org morale 222 3.32 0.972 1 5 224 3.39 0.917 1 5 
Discrimination 166 3.05 0.869 1 5 98 2.94 0.906 1 5 

Peer pressure 171 3.05 0.713 1 5 121 3.02 0.695 1 5 
Recognition job well done 216 3.81 0.751 1 5 219 3.90 0.751 1 5 
Influence 210 3.72 0.693 2 5 211 3.73 0.815 1 5 
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   BASELINE             FOLLOW-UP  
Job characteristics     N Mean SD Min Max     N Mean      SD          Min   Max 

Org communication 218 3.30 0.915 1 5 222 3.33 0.973 1 5 
Appreciation from org 211 3.54 0.917 1 5 220 3.61 0.956 1 5 
Support from co-workers 217 3.85 0.718 1 5 223 4.00 0.701 1 5 
Support from team leader 213 3.94 0.790 1 5 217 3.88 0.858 1 5 

Promotional opportunities 172 3.28 0.867 1 5 143 3.37 0.962 1 5 
Training & prof devpt 212 3.59 0.916 1 5 217 3.71 0.970 1 5 
Respect for fire service 219 3.84 0.921 1 5 224 3.92 0.907 1 5 
Org support 209 3.53 0.872 1 5 213 3.44 0.948 1 5 

 

Note: N = number; SD = standard deviation; Min = minimum; Max = maximum; R’ship = Relationship; assoc=  
volunteer association; mngmt = management; org = organisational; prof devpt = professional development. 
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Table D-5 Two-factor forced solution (N=617). 

 

Summary EFA operational measure. 

Following assessment of the suitability of the data for factor analysis, the 21 

characteristics in the operational measure were subjected to Principal Components Analysis 

(PCA).  This resulted in the four components with eigenvalues exceeding 1.  Further 

investigations of the PCA, resulted in the two-component solution best fitting the data and 

indicating a reasonably simple structure with each of the variables loading moderately or 

highly on its respective component.  Component 1 reflected the responsibility and 

emergency nature of the work, while Component 2 reflected the variety and challenge 

involved in the work. 

 

EFA organisational measure. 

Several statistical tests were undertaken to confirm that the data was suitable for 

factor analysis.  The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) value was 

.906, which exceeded the recommended value of .6 (Kaiser, 1970; Kaiser & Rice, 1974), and 

the Bartlett’s Test of Sphericity was significant (p = .001), both indicating that the data was 

suitable for factor analysis The correlation matrix for the organisational characteristics 

indicated that a significant number of them had correlation coefficients of .3 and above, 
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fulfilling (Tabachnik & Fidell, 2013) criteria for factor analysis. 

Principal components analysis revealed the presence of seven components with 

eigenvalues exceeding 1, explaining a total of 61.1% of the variance, with each component 

explaining 30.8%, 8.4%, 6.7%, 5.0%, 4.5%, 4.0% and 3.3% of the variance respectively.  

However, Cattell's (1966) scree test indicated the retention of four factors while the results 

of the Monte Carlo PCA for parallel analysis indicated retaining five components.  Cattell’s 

scree test involved examining a plot of the eigenvalues for a significant change in the angle 

of the plot and only retaining those factors above the change.  The Monte Carlo parallel 

analysis enabled a comparison of the study data with the corresponding criterion values for 

a randomly generated data matrix of the same size (30 variables and 689 participants).  All 

variables had communalities above 0.3 indicating that the characteristics fitted reasonably 

well together. 

When a forced five-factor solution was obtained as recommended by the Monte 

Carlo PCA for parallel analysis, 55% of the total variance was explained, and each 

component explained 32.1%, 6.7%, 6.4%, 5.1% and 4.6% of the variance respectively.  There 

were nine variables that were cross-loaded; six variables were cross-loaded with one other 

component and three variables were loaded with two other components.  From the 

unrotated loadings (Table D-6) the bulk of the characteristics loaded most strongly onto the 

first three components.  However, to make interpretation easier, the factors were rotated 

(Table D-7) and showed that 14 characteristics loaded above 0.3 on Component 1, seven 

above 0.3 on Component 2, three above 0.3 on Component 3, ten above 0.3 on Component 

4, and four above 0.3 on component five.  The fact that all the variables had communalities 

greater than .3, indicated that a reasonable amount of the variance in each item was 

explained. 

When a forced four-factor solution was obtained, as recommended by Cattell’s 

(1966) scree test, 50% of the total variance was explained, and each component explained 

32.1%, 6.7%, 6.4% and 5.1% of the variance respectively.  There were eight variables that 

were cross-loaded; seven variables were cross-loaded with one other component and one 

variable was loaded with two other components.  From the unrotated loadings (Table D-8), 

the bulk of the characteristics loaded most strongly onto the first three components.  

However, the rotated four-factor solution (Table D-9), showed that 14 characteristics loaded 

above 0.3 on Component 1, ten characteristics loaded above 0.3 on Component 2, three 
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characteristics loaded above 0.3 on Component 3, and ten characteristics loaded above 0.3 

on Component 4.  The fact that all the variables had communalities greater than 0.3, 

indicated that a reasonable amount of the variance in each item was explained.  There was a 

weak positive correlation between 1 and 2 (r = .196), a very weak correlation between 1 and 

3 (r = -.059), and a moderate positive correlation between 1 and 4 (r = .508).  Table D-10 

presents the components and loadings of variables in the four-factor solution. The highest 

loading variables on each component indicate that the variables that comprised Component 

1 reflect firefighters’ feeling valued by the fire service.  Component 2 contains variables that 

reflect firefighters’ relationships with others in their immediate team.  Component 3 

contains variables that reflect firefighters’ workload and experience of organisational 

change.  Component 4 contains variables that reflect firefighters’ feeling of being secure and 

resourced to carry out their role.  
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Table D-6 Five factor unrotated loadings in component matrix for organisational items  

(N=617). 

Job characteristics Component 

1 2 3 4 5 

Respect from mngmt .739     

Org support .734     

Apprec from org .723     

Org communication .709     

Org morale .701     

Resp for fire service .699     

R’ship seniors .697     

Training & prof devpt .677     

Procedural fairness .674     

Brigade morale .668     

Recog job well done .662     

Role clarity .651     

Sup fr team leader .632     

Sup fr co-workers .579 .408    

R’ship union/mngmt .576     

Op guidelines .572     

Influence .569     

Staffing levels .555   .349  

Members skills .522 .389  .342  

Administration .510    .307 

Promotnl opps .506     

Resources .493     

R’ship coworkers .498 .563    

Red tape  .387    

Workload   .808   

Overtime   .767   

Org change  .313 .562   

Job security .383   .486  

Discrimination .350 .417   .589 

Peer pressure .349 .458   .559 

Note: Extraction Method: Principal Component Analysis;  
  Mngmt = management; Org = organisational; Apprec = appreciation; R’ship = relationship; prof 
devpt = professional development; Recog = recognition; Sup = support; fr = from; Promotnl opps = 
promotional opportunities. 
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Table D-7 Rotated five factor pattern matrix for organisational items (N=617). 

 

Component  

1 2 3 4 5  

Apprec fr org .809      

Org support .782      

Resp for fire service .765      

Training & prof devpt .755      

Recog job well done .739      

Promotnl opps .652      

Org communication .642      

Respect from mngmt .614      

Org morale .590      

Sup fr team leader .531 .438     

Influence .507    .302  

Brigade morale .462 .412     

R’ship seniors .417      

Sup fr co-workers .330 .557     

R’ship co-workers  .534  .424   

Red tape  .464     

Workload   .879    

Overtime   .844    

Org change   .538    

Job security    .649   

Staffing levels    .626   

Members skills  .496  .575   

Op guidelines    .575   

Administration  -.368  .573   

Role clarity    .559   

Procedural fairness    .506 .313  

Resources    .492   

R’ship Union/mngmt    .388   

Discrimination     .844  

Peer pressure     .836  

Note: Extraction Method: Principal Component Analysis.  Rotation Method; 
Oblimin with Kaiser Normalization  

 

Apprec fr org = appreciation from organisation; Resp = respect; prof devpt = professional 
development; Recog = recognition; Promotnl opps = promotional opportunities;  
mngmt = management; Org = organisational; fr = from; R’ship = relationship; Sup = support. 

 

 

 

 



 

230 
 

Table D-8 Four factor unrotated loadings in component matrix for 

organisational items (N=617). 

Job characteristic Component 

1 2 3 4 

Respect fr mnmgt .739    

Org support .734    

Apprec fr org .723    

Org communication .709    

Org morale .701    

Respect for fire serv .699    

R'ship seniors .697    

Training & prof devpt .677    

Procedural fairness .674    

Brigade morale .668    

Recog job well done .662    

Role clarity .651    

Sup from team leader .632    

Sup from co-workers .579 .408   

R'ship Union/mngmt .576    

Op guidelines .572    

Influence .569    

Staffing levels .555   .349 

Members skills .522 .389  .342 

Administration .510    

Promotnl opps .506    

Resources .493    

R'ship coworkers .498 .563   

Peer pressure .349 .458   

Discrimination .350 .417   

Red tape  .387   

Workload   .808  

Overtime   .767  

Org change  .313 .562  

Job security .383   .486 

Note: Extraction Method: Principal Component Analysis. 
Fr mngmt = from management; Apprec fr = appreciation from; Org = organisational; R’ship = 
relationship; prof devpt = professional development; Recog = recognition; Sup = support;  
Promotnl opps = promotional opportunities. 
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Table D-9 Rotated four factor solution in pattern matrix for organisational 

characteristics (N=617). 

Job characteristics Component 

1 2 3 4 

Appreciation fr org .808    

Org support .781    

Resp for fire service .737    

Training &prof devpt .728    

Recog job well done .684    

Org communication .672    

Promotional opps .647    

Respect from mngmt .590    

Influence .550    

Org morale .550    

R'ship seniors .411 .371   

R'ship coworkers  .623  .463 

Peer pressure  .551   

Sup fr co-workers  .538   

Discrimination  .515   

Sup fr Team Leader .454 .472   

Brigade morale .351 .371   

Red tape  .359   

Workload   .856  

Overtime   .831  

Org change  .303 .549  

Job security    .656 

Staffing levels    .637 

Members skills  .435  .614 

Role clarity    .581 

Op guidelines    .576 

Administration    .555 

Procedural fairness    .506 

Resources    .503 

R'ship Union/mngmt .332   .390 

Note: Extraction Method: Principal Component Analysis.   
 fr org = from organisation; Resp = respect; prof devpt = professional development; Recog = 
recognition; opps = opportunities; mngmt = management; R’ship = relationship; Sup fr = support 
from; Op = operational. 
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Table D- 10 Four-factor forced solution (N=617). 
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Summary Exploratory Factor Analysis organisational measure. 

Following assessment of the suitability of the data for factor analysis, the 30 

characteristics in the organisational measure were subjected to principal components 

analysis (PCA), which resulted in seven components with eigenvalues exceeding 1.  

Further investigations of the PCA, resulted in the four-component solution best fitting 

the data.  It was simpler, as it contained fewer cross-loaded variables and more strongly 

loaded variables on the components.  The four-component solution explained 50.3% of 

the total variance, with each component contributing 32.1%, 6.7%, 6.4% and 5.1% of the 

variance respectively.  Component 1 reflected firefighters’ feeling valued by the fire 

service.  Component 2 reflected firefighters’ relationships with others in their immediate 

team.  Component 3 reflected firefighters’ workload and experience of organisational 

change.  Component 4 reflected firefighters’ feeling of security and being supported in 

the work that they do. 

Reliability. 

Given the evidence provided above of the multi-dimensionality of both the 

Operational and Organisational measures, an overall Cronbach’s alpha was not 

appropriate.  Instead, the reliability data based on the main constructs as identified in 

the factor analyses above for the operational and organisational measures is presented. 

Cronbach’s alpha operational measure. 

Cronbach’s alpha for Responsibility (Component 1; number of characteristics = 

12) was 0.89, which indicated very good internal consistency for the scale with this 

sample.  However, Cronbach’s alpha for Variety (Component 2; number of 

characteristics= 8) was 0.7 which just meets the acceptable level for internal 

consistency.  The corrected Item-Total Correlation values supported the data related to 

the reliability of Component 1 and indicated that all the characteristics in that 

component were measuring the same as the construct.  However, in Component 2, one 

item, Emergency Medical Response (EMR), had a low value (.295), indicating that it was 

measuring something different to the other characteristics and the Variety construct.  

The inclusion of this item may have compromised the reliability of the construct.  

However, removing this item did not improve the reliability of the overall construct. 
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Cronbach’s alpha organisational measure. 

Cronbach’s alpha for Organisational Support (Component 1; number of 

characteristics=11) and Structures/resourcing (Component 4; number of characteristics 

=9) are .86 and .75, which indicated very good and good internal consistency 

respectively.  However, Cronbach’s alpha for Interpersonal Relationships (Component 2; 

number of characteristics =7) and Work/Workload (Component 3; number of 

characteristics =3) were .58 and .60 which were below acceptable in terms of internal 

consistency.  The corrected Item-Total Correlation values support the data related to the 

reliability of Component 1 and Component 3 indicated that all the characteristics in 

those components were measuring the same as the construct.  However, there were 

problems with several characteristics in the two other constructs.  The corrected Item-

Total Correlation values for Component 2, Interpersonal Relationships, had three low 

values; one extremely low one for Red Tape (.024), one for Relationship co-workers 

(.249), and the final one for Brigade morale (.243), and Component 4 had one low value, 

Interpersonal Relationships (.287).  These results indicated that these characteristics 

were measuring something different to the others in their constructs and the construct. 

 

Summary of reliability of operational and organisational measures. 

Considerable work needs to be undertaken to increase the reliability of both 

scales, particularly the organisational measure of job satisfaction.  The results from this 

study warrant further exploration of the impact of operational and organisational 

aspects of the firefighters’ role on their mental health.  As a first step in progressing the 

measures, developing separate operational and organisational checklists for the career 

and volunteer cohorts is likely to improve their validity and reliability.  A consequence of 

combining the volunteer and career cohorts into this study meant that the wording of 

questions was less specific to cover their different experiences and roles.  This may have 

compromised the reliability of the measures. 
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APPENDIX E: PSYCHOSOCIAL SAFETY CLIMATE-12 GROUP 
STATISTICS AND INDEPENDENT T-TEST 

Table E- 1 Group statistics and independent t-test 

 

Group N Mean SD 

Std.  Err 

Mean 

 

t 

 

df 

 

Sig 

PSC1-3 Time 1 215 9.86 2.913 .199    

Time 2 180 9.83 2.729 .203 .079 393 .937 

PSC4-6 Time 1 215 9.83 2.989 .204    

Time 2 180 10.10 2.708 .202 -.924 393 .356 

PSC7-9 Time 1 215 9.579 2.8136 .1919    

Time 2 180 9.883 2.3524 .1753 -1.171 393 .242 

PSC10-12 Time 1 215 9.50 2.749 .188    

Time 2 180 9.85 2.128 .159 -1.415 390.69 .158 

Note: PSC1-3 = items 1 – 3 PSC-12; PSC4-6 = items 4-6 PSC-12; PSC7-9 = items 7-9 PSC-12; 
PSC10-12 = items 10-12 PSC-12. 
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APPENDIX F: DISTRIBUTION OF PSYCHIATRIC SYMPTOMS IN 
INTERVIEWS 

 

Figure F-1 Distribution of current PTSD symptoms in career firefighters related to a  

firefighter event as measured by the Clinician Administered PTSD Scale (CAPS-5)  

interview. 
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Figure F-2 Distribution of current PTSD symptoms in career firefighters related to a  

non-firefighter event as measured by the Clinician Administered PTSD Scale (CAPS-5)  

interview. 
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Figure F-3 Distribution of current depression symptoms in career firefighters as  

measured by the MINI Neuropsychiatric Interview. 
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Figure F-4 Distribution of current anxiety symptoms in career firefighters as measured  

by the MINI Neuropsychiatric Interview. 
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Figure F-5 Distribution of current alcohol dependence symptoms in career firefighters  

as measured by the MINI Neuropsychiatric Interview. 
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Figure F-6 Distribution of current alcohol abuse symptoms in career firefighters as  

measured by the MINI Neuropsychiatric Interview. 
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Figure F-7 Distribution of current PTSD symptoms in volunteer firefighters related to a  

firefighter event as measured by the Clinician Administered PTSD Scale (CAPS-5) interview. 
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Figure F-8 Distribution of current PTSD symptoms in volunteer firefighters related to a  

non-firefighter event as measured by the Clinician Administered PTSD Scale (CAPS-5)  

interview. 
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Figure F-9 Distribution of current depression symptoms in volunteer firefighters as measured  

by the MINI Neuropsychiatric Interview. 
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Figure F-10 Distribution of current anxiety symptoms in volunteer firefighters as  

measured by the MINI Neuropsychiatric Interview. 
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Figure F-11 Distribution of current alcohol dependence symptoms in volunteer firefighters  

as measured by the MINI Neuropsychiatric Interview. 
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Figure F-12 Distribution of current alcohol abuse symptoms in volunteer firefighters as  

measured by the MINI Neuropsychiatric Interview. 
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APPENDIX G: DISTRIBUTION OF SEVERITY SCORES FROM SURVEY 

Table G-1 Distribution of severity scores for PTSD, depression, anxiety and alcohol use disorder for 

career and volunteer firefighters at baseline and follow-up. 

Measure Number  Minimum  Maximum Mean Std Dev 

PCL5 

Career 

Baseline 

F/U 

Volunteer 

Baseline 

F/U 

 

 

78 

67 

 

215 

223 

 

 

0 

0 

 

0 

0 

 

 

43 

39 

 

55 

45 

 

 

7.73 

7.57 

 

6.51 

5.16 

 

 

9.206 

9.226 

 

10.2718.68

0 

PHQ9 

Career 

Baseline 

F/U 

Volunteer 

Baseline 

F/U 

GAD7 

Career 

Baseline 

F/U 

Volunteer 

Baseline 

F/U 

AUDIT 

Career 

Baseline 

F/U 

Volunteer 

Baseline 

F/U 

 

 

76 

78 

 

214 

220 

 

 

76 

78 

 

214 

220 

 

 

76 

69 

 

213 

195 

 

 

0 

0 

 

0 

0 

 

 

0 

0 

 

0 

0 

 

 

0 

0 

 

0 

0 

 

 

17 

17 

 

19 

18 

 

 

13 

10 

 

17 

16 

 

 

11 

19 

 

19 

27 

 

 

3.32 

3.37 

 

2.73 

2.69 

 

 

2.11 

2.10 

 

2.30 

2.13 

 

 

4.34 

6.68 

 

3.50 

4.98 

 

 

3.571 

3.494 

 

3.390 

3.583 

 

 

2.522 

2.458 

 

3.102 

3.000 

 

 

2.878 

3.924 

 

3.491 

3.942 

Note: PCL5 = Posttraumatic Checklist for DSM-5; F/U = folow-up; PHQ9 = Patient Health  
Questionnaire-9; GAD7 = Generalised Anxiety Disorder-7; AUDIT = Alcohol Use Disorders  
Identification Test. 
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Figure G-1 Baseline distribution of PTSD severity scores (PCL-5) for career firefighters. 

 

 
Figure G-2 Follow-up distribution of PTSD severity scores (PCL-5) for career firefighters. 
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Figure G-3 Baseline distribution of depression severity scores (PHQ-9) for career  

firefighters. 

 

 

 
Figure G-4 Follow-up distribution of depression severity scores (PHQ-9) for career  

firefighters. 
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Figure G-5 Baseline distribution of anxiety severity scores (GAD-7) for career  

firefighters. 
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Figure G-6 Follow-up distribution of anxiety severity scores (GAD-7) for career firefighters. 

 

 

 
Figure G-7 Baseline distribution of alcohol abuse severity scores (AUDIT) for career  

firefighters. 

 

 
Figure G-8 Follow-up distribution of alcohol abuse severity scores (AUDIT) for career  

firefighters. 
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Figure G-9 Baseline distribution of alcohol dependence severity scores (AUDIT) for career  

firefighters. 

 

 

 
Figure G-10 Follow-up distribution of alcohol dependence severity scores (AUDIT) for  

career firefighters. 
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Figure G-11 Baseline distribution of PTSD severity scores for volunteer  

firefighters. 

 
 
 

 
Figure G-12 Follow-up distribution of PTSD severity scores for volunteer  

firefighters. 
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Figure G-13 Baseline distribution of depression severity scores for volunteer  

firefighters. 

 
 
 

 
Figure G-14 Follow-up distribution of depression severity scores for volunteer  

firefighters. 
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Figure G-15 Baseline distribution of anxiety severity scores for volunteer  

firefighters. 

 

 
Figure G-16 Follow-up distribution of anxiety severity scores for volunteer  

firefighters. 
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Figure G-17 Baseline distribution of alcohol abuse severity scores for volunteer  

firefighters. 

 

 
Figure G-18 Follow-up distribution of alcohol abuse severity scores for volunteer  

firefighters. 
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Figure G-19 Baseline distribution of alcohol dependence severity scores for volunteer  

firefighters. 

 

 
Figure G-20 Follow-up distribution of alcohol dependence severity scores for volunteer  

firefighters.  
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APPENDIX H: BIVARIATE REGRESSIONS FOR PROSPECTIVE SAMPLE 

Table H-1 Bivariate regression of predictor variables with PCL, PHQ, GAD and AUDIT for prospective 

sample of career and volunteer firefighters. 

                                          CAREER N = 78                                                                    VOLUNTEER N = 231 

 PCL PHQ9 GAD7 AUDIT PCL5 PHQ9 GAD7 AUDIT 

Baseline .562*** .577*** .558*** .719*** .584*** .598*** .646*** .845*** 

Gender     .036 -.035 -.052 .147* 

Age .045 -.027 .014 -.019 .037 .050 .022 .002 

Education -.074 -.061 .100 -.007 .017 .089 .098 .010 

SUP_PER -.041 -.087 .101 .117 .120 .051 .021 .016 

PTE .214 .127 -.060 .083 .232** -.023 .012 .045 

RLE .285* .249* .219 .176 .224*** .195** .177* .041 

Hours -.046 -.075 -.027 .104 .060 -.046 -.065 -.082 

LOS .213* .175 .026 -.017 .059 .146* .118 -.096 

Rank .240** .059 .051 -.110 .119 .034 .068 .075 

OPTOT -.229* -.420*** -.284** -.157 -.028 -.157* -.109 .026 

ORGTOT -.262* -.461*** -.404*** -.189 -.070 -.155* -.096 .063 

PSC12 -.281** -.433*** -.282* -.186 -.116 -.173** -.118 .078 

Note: PCL5 = Posttraumatic Checklist for DSM-5; F/U = folow-up; PHQ9 = Patient Health Questionnaire-9; GAD7 = 
Generalised Anxiety Disorder-7; AUDIT = Alcohol Use Disorders Identification Test; SUP_PER = Personal support; PTE 
= Potentially Traumatic Events; RLE= Recent Life Events, LOS = Length of service; OPTOT = Total job satisfaction score 
for operational characteristics; ORGTOT = Total job satisfaction score for organisational Characteristics; PSC-12 = 
Psychosocial Safety Climate-12; *p≤.05, **p≤.01, ***p≤.001. 
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APPENDIX I: NUMBER, TYPE AND FREQUENCY OF EXPOSURE TO 
POTENTIALLY TRAUMATIC EVENTS 

Table I-1 Overall number and frequency of exposure to potentially traumatic events. 

Number of PTEs experienced  

in past 12 months 

Career  

N……………………..% 

Volunteer 

N…….……………..% 

0 7 4.0 15 3.2 

1 – 10 30 17.0 249 54.1 

11 – 20  67 38.1 142 30.0 

21 – 30 45 25.6 52 11.0 

31 – 40 24 13.6 7 1.5 

41+ 3 1.7 1 0.2 

 176 100.0 466 100.0 

Note: PTEs = potentially traumatic events. 
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Table I-2 Type and frequency of potentially traumatic events experienced by career and volunteer 

firefighters in previous 12 months. 

Type and frequency of PTE experienced in  

past 12 months 

Career 

    N            % 

Volunteer 

N          % 

*1.  Death or serious injury of a co-worker 
N/A 
1 
2-5times 

2.Rendered aid to seriously injured friend/relative 
N/A 
1 
2-5times 

*3.  Serious injury/death of a child (0-18years) 
N/A 
1 
2-5times 

*4.  Job with 1 death 
N/A 
1 
2-5times 
6-10times 

*5.  Job with multiple deaths 
N/A 
1 
2-5times 
6-10times 

*6.  Performed CPR with patient in cardiac arrest 
N/A 
1 
2-5times 
6-10times 

7.  Fire incident 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

*8.  Callout to injury/death resulting from violence 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

 
 

 
142  

21  
13 

 
155  

14  
7  

 
155  

14  
7  

 
46  
56  
70  

4  
 

148  
22 

5  
1  

 
100  

41  
32  

3  
 

9  
6  

49  
30  
82 

 
155  

13 
6 
1 
1 

 
 

 
80.7 
11.9 

7.4 
 

88.1 
8.0 
4.0 

 
88.1 

8.0 
4.0 

 
26.1 
31.8 
39.8 

2.3 
 

84.1 
12.5 

2.8 
0.6 

 
56.8 
23.3 
18.2 

1.7 
 

5.1 
3.4 

27.8 
17.0 
46.6 

 
88.1 

7.4 
3.4 
0.6 
0.6 

 
 

 
423 

42 
8 

 
415 

43 
15 

 
451 

16 
6 

 
326 

99 
48 

 
 

444 
23 

6 
 
 

452 
18 

3 
 
 

32 
25 

129 
99 

188 
 

455 
 

1 
1 

 
 
 

 
89.4 

8.9 
1.7 

 
87.7 

9.1 
3.2 

 
95.3 

3.4 
1.3 

 
68.9 
20.9 
10.1 

 
 

93.9 
4.9 
1.3 

 
 

95.6 
3.8 
0.6 

 
 

6.8 
5.3 

27.3 
20.9 
39.7 

 
96.2 

3.4 
0.2 
0.2 
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*9.  Motor vehicle accident 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

*10.  Grotesque scene 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

*11.  Physical threat to safety from environmental 
conditions 

N/A 
1 
2-5times 
6-10times 
More than 10 times 

*12.  Physical threat to safety from violence 
N/A 
1 
2-5times 
6-10times 

*13.  Suicide /attempted suicide 
N/A 
1 
2-5times 
 

*14.  Patient resembled close relative/friend 
N/A 
1 
2-5times 

*15.  Mental health issues &/or unpredictability of 
patients/bystanders 
N/A 
1 
2-5times 
6-10times 
Morethan10times 

*16.  CPR/full arrest of patient resulting in death 
N/A 
1 
2-5times 
6-10times 

 

 
13 

8 
16 
28 

111 
 

66 
46 
52 

6 
6 

 
 

58 
24 
58 
19 
17 

 
39 
27 

9 
1 

 
114 

41 
21 

 
 

162 
11 

3 
 
 

88 
44 

404  
 
 
 

109 
44 
22 

1 
 

 
7.4 
4.5 
9.1 

15.9 
63.1 

 
37.5 
26.1 
29.5 

3.4 
3.4 

 
 

33.0 
13.6 
33.0 
10.8 

9.7 
 

79.0 
15.3 

5.1 
0.6 

 
64.8 
23.3 
11.9 

 
 

92.0 
6.3 
1.7 

 
 

50.0 
25.0 
22.7 

2.0 
 
 

61.9 
25.0 
12.5 

0.6 
 

 
112 

39 
179 

63 
80 

 
353 

 
45 

7 
2 

 
 

311 
72 
82 

4 
4 

 
434 

35 
4 

 
 

396 
56 
21 

 
 

459 
13 

1 
 
 

388 
61 
20 

3 
1 

 
445 

2 
 
 
 

 
23.7 

8.2 
37.8 
13.3 
16.9 

 
74.6 
14.0 

9.5 
1.5 
0.4 

 
 

65.8 
15.2 
17.3 

0.8 
0.8 

 
91.8 

7.4 
0.8 

 
 

83.7 
11.8 

4.4 
 
 

97.0 
2.7 
0.2 

 
 

82.0 
12.9 

4.2 
0.6 
0.2 

 
94.1 

5.9 
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17.  Serious injury to self at call-out 
N/A 
1 
6-10times 

*18.  Dealt with distressed bystanders 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

*19.  Murder 
N/A 
1 
2-5times 

*20.  Patient died following your medical intervention 
N/A 
1 
2-5times 
6-10times 

  21.Recklessly driven fire truck 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

*22.  Media presence 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

*23.  Difficult and lengthy rescue 
N/A 
1 
2-5times 
6-10times 

*24.  Major disaster 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

 
 
 
 

 
173 

3 
 
 

68 
35 
58 

9 
6 

 
168 

7 
1 

 
142 

19 
15 

 
 

154 
9 
8 
4 
1 

 
55 
23 
61 
21 
16 

 
94 
41 
39 

2 
 

153 
13 

8 
 

2 
 
 
 
 

 
98.3 

1.7 
 
 

38.6 
9.91 
33.0 

5.1 
3.4 

 
95.5 

4.0 
0.6 

 
80.7 
10.8 

8.5 
 
 

87.5 
5.1 
4.5 
2.3 
0.6 

 
31.3 
13.1 
34.7 
11.9 

9.1 
 

53.4 
23.3 
22.2 

1.1 
 

6.9 
7.4 
4.5 

 
1.0 

 
 
 
 

 
463 

9 
1 

 
314 

71 
74 

7 
7 

 
470 

3 
 
 

453 
17 

2 
1 

 
425 

28 
17 

1 
2 

 
177 
101 
141 

31 
23 

 
358 

85 
27 

3 
 

357 
91 
23 

1 
1 

 
 
 
 

 
97.9 

1.9 
0.2 

 
66.4 
15.0 
15.6 

1.5 
1.5 

 
99.4 

0.6 
 
 

95.8 
3.6 
0.4 
0.2 

 
89.9 

5.9 
3.6 
0.2 
0.4 

 
37.5 
21.4 
29.8 

6.6 
4.9 

 
75.7 
18.0 

5.7 
0.6 

 
75.5 
19.2 

4.9 
0.2 
0.2 
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*25.  Significant operational problems at serious incident 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

*26.  Lack of clinical or other organisational support during 
or after callout 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

27.  Conveyed news of tragedy to relatives/survivors 
N/A 
1 
2-5times 

28.  Searched for missing person with negative result 
N/A 
1 
2-5times 
6-10times 
More than 10 times 

 
111 

34 
27 

1 
3 

 
 

146 
14 
12 

3 
1 

 
166 

8 
2 

 
167 

5 
2 
1 
1  

 
63.1 
19.3 
15.3 

0.6 
1.7 

 
 

83.0 
8.0 
6.8 
1.7 
0.6 

 
94.3 

4.5 
1.1 

 
94.9 

2.8 
1.1 
0.6 
0.6 

 
278 
137 

54 
3 
1 

 
 

417 
40 
13 

1 
2 

 
458 

14 
1 

 
444 

23 
5 

 
1 

 
58.8 
29.0 
11.4 

0.6 
0.2 

 
 

88.2 
8.5 
2.7 
0.2 
0.4 

 
96.8 

3.0 
0.8 

 
93.9 

4.9 
1.1 

 
0.2 

Note: N/A = Not applicable; CPR = Cardiopulmonary resuscitation; * = ≤.05 (in the number of PTEs between career and 
volunteer firefighter 
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