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Abstract: Firefighters are considered a high-risk group for the development of PTSD and other
stress-related diseases. More than the exposure to potentially traumatic events, personal and
occupational characteristics have been pointed out as interfering in the perception of stress, which may
lead to the emergence of mental and physical symptoms. This study aimed to analyze the relationship
between the main factors that contribute to stress-related diseases in firefighters. A systematic
review was conducted in order to identify original articles focusing on risk and protective factors
for stress in this population. Personality traits, training, experience in extreme situations and social
and organizational support influence the perception of stress and, consequently, the choice of coping
strategies, which may protect against or potentiate the stress reactions. The findings of this study
allow us to draw a relational model that represents the dynamics among the factors related to
stress in firefighters. The development of PTSD and other stress-related diseases depends on a
host of pre-trauma and post-trauma factors and, although training is an important protective factor,
being prepared to face extreme situations does not mean being immune to traumatic stress.
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1. Introduction

In recent years, different countries have been affected by multiple catastrophes, such as the severe
fires in California, Australia and Europe (Greece and Portugal), with the destruction of hundreds of
homes and lives. Subsequently, the firefighters who are exposed to these potentially traumatic events
have become a group of interest of those who research traumatic stress in catastrophe scenarios [1].
These professionals face a work routine that goes beyond forest fires, such as helping victims of
different accidents and even responding to medical emergencies, the so-called crisis situations.

Previous studies [2] have indicated that professionals who work in crisis and catastrophe scenarios
may experience stress reactions, somatic symptoms, fatigue, post-traumatic stress disorder (PTSD),
depression, anxiety, and alcohol abuse. These symptoms are often consequences of maladaptive coping
strategies such as denial and avoidance, applied by the fear of stigma related to mental illness and the
will to meet the expectations placed on these professionals. Although most research in this field has
suggested that repeated exposure to stress is one of the main reasons leading professionals to develop
stress-related diseases [3,4], some studies have emphasized that firefighters, due to their training and
experience, are more protected from being affected by stress reactions than the general population,
explaining why that volunteers have higher PTSD rates than professionals [2].

In addition to the divergences regarding the consequences of exposure to stress in firefighters [2,3],
the updating of the Diagnostic and Statistical Manual of Mental Disorders (DSM) is also a factor
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which may influence the understanding on traumatic stress of professionals who work in crisis and
catastrophe scenarios. Although the PTSD diagnosis remains largely consistent, it has been changed
in successive versions of DSM. While in the DSM-III “traumatic events were described as those that
occur outside the range of usual human experience”, the DSM-IV and DSM-IV-R described them as
“involving actual or threatened death or serious injury, or threat to the physical integrity of self or
others”, as well as “an emotional response of fear, helplessness, or horror” [5] (p. 25). In the latest
version of the manual, the DSM-5 [6], the main change can be considered the addition of a new criterion,
namely negative alteration in cognition and mood, which highlights symptoms such as the persistent
negative emotional state (e.g., anger, shame, or guilt) and the persistent distorted cognition about the
variables of traumatic events that may lead victims to blame themselves or others.

In the face of data inconsistency and the scarcity of research in this field [3,5,7] we were interested
in identifying the risk and protective factors for the development of PTSD and other stress-related
diseases in firefighters. In this study, the notion of risk and protective factors are defined as described by
the Institute of Medicine [8] (p. 59)—"“factors that preceded the exposure to trauma, factors associated
with the trauma exposure itself, and factors associated with the recovery environment”.

The purpose of this review was to answer the following questions: What is determinant for the
development of PTSD and other stress-related diseases in firefighters? Are there factors that outweigh
the event intensity and violence? How do these factors relate to each other?

2. Materials and Methods

This study was based on PICOS criteria, and adheres to PRISMA guidelines [9] (Supplementary
Figure S1: presents the PRISMA flow diagram).

2.1. Eligibility

Considering the fact that the American Psychiatric Association (APA) added PTSD to the third
edition of its Diagnostic and Statistical Manual of Mental Disorders (DSM-III) nosologic classification
scheme, a search was conducted in order to identify the number of publications on PTSD and firefighters
since 1980, the year this diagnosis was introduced into the Manual. This survey aimed to determine
the period of the current systematic review, adopting the year in which the progressive increase in
research in this field began as a starting point for the selection of articles for analysis. There has
been a significant increase in the number of publications on PTSD and firefighters since 2013 in all
databases included in this survey, constituting therefore the first eligibility criterion of this review
(Supplementary Figure S2 presents the graphic of publications on PTSD and firefighters 1980-2019).

Having defined the search period, the other eligibility criteria for studies to be included were:
(1) original studies focused on (2) traumatic stress in firefighters, (3) mentioning the risk and protective
factors for the development of PTSD and stress-related diseases. Studies that analyzed alternative
therapies (yoga or meditation) and the validation of scales and tests involving medication were excluded.

2.2. Information Source and Search

A comprehensive systematic review was conducted by the main author of the current study in the
Health and Social Care, ProQuest Psychology Journals, PsycARTICLES, PubMed and Web of Science,
using the keywords “PTSD and firefighters”, “traumatic stress and professionals” and “somatization
and professionals” (abstract or topic). Filters were used to exclude systematic reviews (NOT “systematic
review”—title) and to include only articles mentioning firefighters (AND “firefighters”—anywhere/all
fields). In this survey, 558 studies were identified. After the exclusion of duplicates and the reading of
the abstracts, 52 articles met the eligibility criteria.

3. Results

All the studies were based on a cross-sectional design, with forty-six being through the application
of self-report questionnaires as the single method of evaluation. In the selected articles, more than
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traumatic stress or the PTSD diagnosis, the risk and protective factors and symptoms presented by
firefighters were the main themes addressed (Supplementary Table S1 presents a summary of 52
studies on PTSD and stress-related diseases in firefighters). Regarding PTSD rates, deviations were
verified—while some studies reported PTSD rates of 26.6% [10] and 31.8% [11] among firefighters,
others indicated 13% [12], or even 2.7% [13]. The reasons for a such variation in PTSD prevalence may
be related to: the location of data collection, such as when it occurred inside fire departments—due
to the lack of homogeneity in samples in relation to the risk faced or, when they are homogeneous,
the workplace may inhibit the emotional manifestations [14]; cultural characteristics [15]; or fear of
stigma, a common aspect among these professionals [16-19]. In addition to presenting evidence for
the prevalence of PTSD, the symptoms recurrently mentioned by studies were depression (N = 16),
alcohol abuse (N = 11), suicidal ideation or behaviors (N = 10) and avoidance (N = 6). All these
stress-related symptoms were directly or indirectly influenced by personality traits, working conditions
and maladaptive coping strategies [20-26]. Strictly speaking, the perpetuation of trauma exceeds
exposure to potentially traumatic events, as it is also influenced by personal and occupational
characteristics, organizational structure, interpersonal relationships and mental and physical health
conditions [12,14,27,28].

Through this analysis, we identified the main risk and protective factors for the development
of PTSD and other stress-related diseases in firefighters as being the perception of stress, social and
organizational support, training and experience, usually associated with being a volunteer or
professional firefighter, and the choice of coping strategies. These factors influence each other,
offering evidence that stress-related diseases are the result of a set of failures that may occur before,
during and after potentially traumatic events [12,14,16,27,29-32].

3.1. The Perception of Stress

There is a consensus that professionals who work in crisis and catastrophe contexts configure
a high-risk group for the development of stress-related diseases. However, the analyzed studies
pointed out that, to a greater extent than the severity and exposure time to a potentially traumatic
event, personal characteristics interfere in the perception of stress or threat and, consequently, in the
emergence of mental and physical issues [13,32-37]. The subjective appraisal and the perception of
stress may contribute to negative consequences in mental health, such as depression, sleep disorders
and alcohol abuse [1,24,31,33]. The perception of stress, in addition to the limitation of resources facing
a potentially traumatic event, may lead to dissociation experiences, which influence the consolidation
of the traumatic memory and, subsequently, the development of stress-related symptoms. The findings
also indicate that training and increased experience from different kinds of crisis and catastrophe
scenario may protect from the development of PTSD [23,35].

Furthermore, the subjective perception about traumatic events was associated with so-called
post-traumatic growth (PTG). According to supporters of this theory, PTG is more than returning to
homeostasis after facing stressful events (referred to as resilience)—it is to be transformed by trauma
and to reach a higher level of functioning, with changes in the view of yourself and the world. In the
same sense, the authors stated that subjective appraisal can make the scenario more manageable if the
victims evaluate their lives positively during negative conditions, which may be facilitated by their
environment [25,29,38-40].

3.2. Social and Organizational Support

While the subjective appraisal of a potentially traumatic event is a relevant factor for the
development of stress-related diseases, or the protection against them, social support is directly related
to the way of looking at life and, consequently, to the perception of stress [41-43]. The current survey
revealed that the presence of social support not only protects against the development of stress-related
diseases, but also attenuates the association of stress-related symptoms with suicidal ideation by
influencing the subject’s interpretation of the event and the choice of coping strategies [11].
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Although there is an agreement regarding the role of support from family and friends,
the organizational support, in terms of relationships with leaders and peers, is underlined as essential to
overcome crisis situations [36,42,44]. The role of social support inside departments/organizations was
highlighted, offering evidence that both training and the perception of organizational support reduce
the risks of developing stress-related diseases. This perspective was emphasized when considering the
differences between professional and volunteer firefighters [23,35,45].

3.3. Professionals and Volunteers

Most analyzed studies began by stating that professionals who work in crisis and catastrophe
scenarios are recurrently exposed to traumatic events and have a great risk of developing stress-related
diseases [13,15-17,26,46]. However, some studies presented low rates of PTSD in firefighters,
giving cultural issues and the fear of stigma as the reasons for these results [14-16]. In addition,
training and organizational support were indicated as the most relevant factors when comparing
results between professional and volunteer firefighters.

In the current review, only two studies focusing on the differences between professional
and volunteer firefighters were found, presenting opposite results regarding the level of distress,
although volunteers were shown to have a higher risk of developing stress-related diseases than
professionals in both studies [17,23] Both studies were based on the same factors, finding that
organizational support, the sense of control (through the clear instructions of the situation and tasks
to be performed), and training for dealing with extreme situations are protective factors against
the development of stress-related diseases. The lack of appropriate training and the uncertainties
regarding the tasks and the situations that they were faced with aroused the perception of threat that,
together with the lack of social and organizational support, led to stress reactions. The research of Brazil
(2017) corroborated that these operational aspects and lack of communication and collaboration among
firefighters may increase the severity of the consequences from critical incidents. On the other hand,
this author indicated that the interpersonal nature also interferes negatively in the perception of stress,
which contradicts the position of Haraldsdéttir et al. [23], who suggested that volunteers who were
part of the community had not been affected by this factor. Although the interpersonal nature of rescue
work was not considered a relevant factor, the same study found that volunteers used more avoidance
coping and emotional coping measures, and less rational coping measures than professionals.

Whether volunteer or professional firefighters, the lack of training and experience, as well as
a lesser sense of belongingness, influence the subjective perception of stress, increasing distress
reactions. The higher PTSD rate among volunteers was related to a lack of physical, mental and
emotional training, while learning to deal with daily work, and possible emergencies, explained the
lower vulnerability among professionals. In particular, those performing regular roles in crisis and
catastrophe scenarios are likely to have received more training and thus be more mentally and skillfully
prepared [1,17,23,36,41].

3.4. Coping

The abovementioned factors—personality traits, subjective perception, social and organizational
support, and occupational conditions—had been mentioned as directly influencing the choice of
emotions and actions to deal with a potentially traumatic event [20,27,47,48]. Studies have indicated that
firefighters constitute a group with a high prevalence of alcohol abuse, of around 30%, suggesting that
substance abuse is a maladaptive coping strategy. According to these findings, firefighters may cope
with their pain by consuming alcohol, both as a means of relieving their symptoms and to effectively
function during their next shift [26,35,49,50].

Considering the influence of coping styles after traumatic exposure, the studies related maladaptive
strategies such as distraction, substance abuse and self-blame to more stress-related symptoms,
while problem-focused strategies diminish emotional stress. The maladaptive strategies aim to avoid
engagement with the traumatic event, increasing the symptomatic chart [20,40,45,51]. Subsequently,
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they may contribute to the belief that the symptoms are dangerous and should be avoided by
establishing a negative feedback cycle [16]. Avoidance behaviors were mentioned as increasing the
frequency and intensity of traumatic memories, thus resulting in an escalation of distress, which could
lead to the application of more avoidance strategies. Although avoidance is a symptom of PTSD,
several studies showed that avoidance behavior is also a maladaptive coping strategy, being a risk
factor for the development of this pathology, thus recognizing the negative cycle [20,23,45,51-54].
The choice of adaptive coping strategies was presented as a result of a set of factors such as
personality traits, camaraderie, feeling of belonging and social support [36,39,40]. “The capacity to
tolerate chronic stress and navigate challenges is vital for firefighters to prevent behavioral health
disorders” such as PTSD [55] (p. 144). Post-traumatic growth (PTG) theory was mentioned in order to
explain that exposure to a traumatic event may provide opportunities for positive outcomes. Facing an
extreme situation, firefighters may experience increased awareness of life priorities, as well as the fact
that they may improve or learn new coping skills and experience new levels of self-efficacy [29,38,40,45].
On the other hand, some studies indicated that PTG may be a result of the undertaken coping
strategies [20,40]. According to the study by Yang and Ha [40], personality traits make a person more
likely to use certain coping strategies. They found that an extroverted personality was related to
problem-focused coping, and problem-focused coping after traumatic events was shown to have a
significant influence on firefighters’ PTG. Moreover, flexibility in the choice of coping strategies was
presented as a moderator between traumatic exposure and PTSD symptoms [36,46]. “The ability to
flexibly regulate emotions in accordance with changes in contextual demands is associated with the
tendency to develop fewer PTSD symptoms over repeated duty-related exposure to trauma” [46] (p. 09).

4. Discussion

As mentioned before, although there are studies on PTSD and other stress-related diseases as
consequence of facing crisis and catastrophe scenarios, the target population is usually the direct
victims of these events, while those who put their well-being aside for the benefit of society have not
received the same literary attention [13,35]. The current systematic review made it possible to trace the
path to the development of stress-related diseases, identifying the main factors which influence the
firefighters’ reactions facing potentially traumatic events.

A Relational Model for Stress in Firefighters

The subjective perception is behind all other factors, since those who have experienced an
event respond according to their history, culture and beliefs. An extreme event tends to trigger
a stress reaction, depending on whether it is perceived as threatening or uncontrollable [24,32,56].
Recognizing this, it is possible to assert that “perceived stress partially mediates the relationship
between traumatic stress and PTSD symptoms”, which means that the “amplification of perceived
stress influences the development of PTSD symptoms” [33] (p. 131). If the subjective perception may
lead to stress, this may also be a protective factor.

According to Shrira et al. [39] (p. 68), subjective well-being can make the hostile scenarios
more manageable “by letting individuals evaluate their lives positively during negative conditions”.
Subjective well-being “refers to the extent to which people perceive their lives as favorable in terms of
satisfaction and happiness”. Subjective perception, in addition to being built throughout the individual’s
development, is also influenced by relationships and cultural and social contexts. Appraising the
aspects of the subjective perception, the importance of social and organizational support is justified as
contributing to the way in which an individual interprets and deals with adversities, as well as the
perception of being supported may reduce the levels of stress [30,42,43,45].

In addition to the abovementioned issues, the variation in PTSD rates among firefighters is
also explained through occupational conditions and experience in different crisis scenarios [57-60].
Psarros et al. [1] (p. 20), when analyzing the personality traits and individual factors associated with
PTSD, found that “those who worked permanently as firefighters had 70% lower probability of having
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PTSD as compared to participants who worked temporary as firefighters”, associating the training
and field experience to the development of stress-related diseases. Armstrong, Shakespeare-Finch,
and Shochet [41] (p. 344) stated the importance of belonging to an organization, as is the case of
professional firefighters, indicating that a “sense of connection and belongingness provides a lens
through which people interpret daily events and incidents”. Corroborating both conclusions, in a
study on the relationship between PTSD and PTG, Sattler et al. [36] asserted that recurrent exposure to
critical incidents teaches firefighters to deal with stressors associated with their professional duties,
and that support received within organizations influences the choice of coping strategies.

Taking these factors together, we propose a relational model (Figure 1) of the risk and protective
factors for the development of stress-related diseases in firefighters. This model contains subjective
and social factors that interact with each other, influencing the perception of stress, considered the
central point of this model.
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Figure 1. Relational Model for Stress in Firefighters.

The first factor of the proposed model is exposure to a potentially traumatic event, a precondition
for stress reactions [47,53,55,59]. Indeed, several studies have shown that the source and context of the
trauma were related to increased PTSD symptoms (p <0.05) [1,12,20,28,46]. Then, the severity
and exposure time enter in this model, since trauma load [10,45] and the number of critical
incidents [14,25,31] were significantly related to PTSD symptom severity (both p range <0.01 to
<0.001). Notably, personality traits such as extraversion (p <0.001) [40], impulsivity (p = 0.003) [21],
optimism (p <0.05) [40], self-forgiveness (p <0.001) [18], distress tolerance ( p<0.001) [50], and resiliency
(p <0.001) [24,33,55] seem to affect all other variables which influence the perception of stress,
thereby affecting the choice of coping strategies. Moreover, personality traits were directly associated
with the choice of coping strategies (p range <0.05 to <0.001) [21,36,40,44], which can lead to either
stress-related diseases or normal stress reactions and a recovery process. However, the professional
aspects, which include occupational conditions [23,24,34,38], training and experience [12,14,17,29],
and organizational support [36,41,44], may assume a relevant role in the subjective appraisal of the
event and, subsequently, in the choice of coping strategies to deal with stress.
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Occupational conditions are the most important of the professional factors
of the proposed model, since they comprise most of the variables considered
likely to reduce or increase stress-related symptoms, such as operational
stress (p range <0.05 to <0.001) [20,36,41,48], burnout (p range <0.01 to <0.001) [13,24],
psychophysical exhaustion (p range =0.05 to <0.001) [22,23,34], time pressure (p <0.001) [23],
chronotype (p <0.001) [37] and clarity of mission instructions (p = 0.005) [23]. Although studies
focused on the influence of training and experience have not been found, these factors were
associated with the different reactions of professional and volunteer firefighters after critical events.
Volunteer firefighters had a higher risk of depression (p = 0.004) [17], anxiety (p = 0.000) [23], and PTSD
symptoms (p range = 0.048 to <0.001) [1,17,23] compared to professional firefighters. These findings
were associated with less formal training [17] and work experience (p range <0.05 to <0.01) [12,23].
Finally, organizational support, from supervisors and co-workers, was associated with fewer PTSD
symptoms (p <0.001) [42,44], while the feeling of organizational belongingness was associated with
PTG (p <0.001) [41,44].

Regarding social support as a whole, it was highly related to PTSD symptom severity
(p <0.001) [30,36,45]. Lee’s study [30] indicated that the indirect effect of traumatic events on PTSD
symptoms through intrusive rumination (p <0.001) and entrapment (p <0.05) differed according to the
degree to which individuals perceived social support. Stanley et al. [44] investigated the perceptions of
belongingness and social support and found that social support from supervisors (p <0.001), co-workers
(p <0.001), and family/friends (p = 0.021) were associated with less severe PTSD symptoms. Their study
replicated the findings by Armstrong et al. [41] that belongingness, particularly to the fire service,
mitigates the negative effects of trauma exposure (p <0.001) [44]. Despite the majority of studies did not
specify whether social support came from family members, friends, supervisors, or co-workers when
reporting its effects on the perception of stress, we propose this division, as organizational support
embraces the feeling of belongingness and camaraderie.

In the last few years, an attempt to identify the main risk and protective factors for the development
of PTSD and other stress-related diseases in specific populations, such as firefighters, has been observed.
The findings in this field indicate that there are some factors for the development of stress-related
diseases which may be considered for the general population (type, severity and exposure time to a
traumatic event and social support), and others that take greater importance within certain contexts,
namely the fear of stigma, the need to meet organizational expectations, the sense of camaraderie,
and the occupational conditions [10,15,16]. On the other hand, while societal expectations were cited
as relevant in the perception and interpretation the firefighters have of the event [29], the pressure and
lack of recognition of their efforts by the population /society were not considered by the identified
studies. Seeing as the way of perceiving the event is influenced by the reaction and interpretation of
those who surround the victim [15,20,25], professionals who work in crises and catastrophes must
face the expectations of the whole society. The different symptomatic repertoires obey cultural norms
and prescriptions, the expectations of approval or disapproval, legitimation or guilt. It is evident that
firefighters are used to dealing with physical discomfort, unpredictability, the pressure and expectation
of society and their departments, the fear of the victims and their own fears. However, being prepared
to face extreme situations is not synonymous with being immune to traumatic stress [15,16].

5. Conclusions

Most studies began by mentioning the scarcity of research on topics related to traumatic stress
in firefighters. The analyzed articles varied in the focus chosen to address the consequences of
repeated exposure to critical incidents, ranging from alcohol abuse [26,49] and suicidal ideation
and behaviors [10,11,16,35] to the influence of social support and organizational belongingness [41],
and post-traumatic growth [36,38]. Regardless of the approach, all studies agreed that professionals
who work in crisis and catastrophe scenarios are continually exposed to potentially traumatic events,
configuring a high-risk group for the development of stress-related diseases [14,15,25].
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However, the gaps mentioned in most studies remain due to the lack of longitudinal studies
comparing firefighter samples, including clinical monitoring, which does not allow the reliability of the
prevalence rate of PTSD and other stress-related diseases among firefighters. The reasons for the use
of cross-sectional research with self-report questionnaires are usually justified by being preliminary
surveys aiming to encourage the discussion and interest of other researchers, advertising the need to
replicate the research in larger samples, including control groups and with more appropriate techniques
to the specificities intended to be investigated [10,11,13,16,20,35,41,49,54].

Following the recommendations of the articles included in this systematic review, we agree that
longitudinal studies are essential, especially with repeated measures and comparative groups in order
to validate the findings so far. The current study, in addition to encouraging future research in this
field, provides a relational model with variables that seem to interfere with the consequences of stress
exposure, which may be a substantial instrument for empirical studies. Thus, we consider that the
next step should be to test this model using empirical data. Furthermore, knowing the strength that
each factor included in the proposed model exerts on the perception of stress, and thus in the choice of
coping strategies, may be advantageous for the development of a stress-management intervention
program inside fire departments, as well as to delineate a treatment considering the specificities of
these population.
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