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Abstract

Background and Objectives: Much of the research surrounding firefighter health
has concerned the hazards intuitively associated with the occupation, such as physi-
cal, thermal, and chemical risks. However, an additional aspect of their work envi-
ronment, psychosocial stressors, has begun to attract a growing level of attention.
Work-related psychosocial stress may best be described as mental and emotional
strain caused by a combination of workplace events and characteristics, and the ob-
jective of our review was to identify the health outcomes associated with these stress-
ors in firefighters.

Methods: A systematic review was performed of studies reporting on the psycho-
social stressors and the associated health outcomes experienced by firefighters. Data
sources included the MEDLINE, PsychlInfo, and CINAHL databases.

Results: Twenty-nine studies met the inclusion criteria. Upon analysis, we found
that firefighters experienced a range of psychosocial stressors (including interper-
sonal conflict and concerns over organizational fairness) and observed that these
stressors were associated with a number of health-related outcomes that could be
arranged into six areas: depression-suicidality, non-depressive mental health prob-
lems, burnout, alcohol use disorders, sleep quality, and physiological parameters and
somatic disorders.

Conclusion: Our findings strongly suggest that work-related psychosocial stressors
can affect the health and well-being of those in the fire service, and highlight that
interventions meant to address these psychosocial risk factors should focus upon

promoting self-esteem, enhancing self-efficacy, and strengthening social support.
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1 | INTRODUCTION

Although certain factors are common across nearly all oc-
cupations, there can be little doubt that some occupational
groups are comparatively unique. One of the best examples of
such a group is public safety personnel, whose members un-
dertake work that may routinely present significant emotional,
psychological, and physical challenges. Indeed, one of these
groups, the fire service, engages in a wide range of tasks that
serve to clearly set them apart. For example, in many jurisdic-
tions, firefighting has progressed from the already significant
responsibilities related to fire prevention and suppression to
also include rescue operations, hazardous material response,
and the provision of emergency medical services.? As well,
changes in a variety of contextual factors, such as residential
fire dynamics, the growth of wildland—urban interfaces, and
demographic shifts, have further complicated work within
the fire service.*”

As might be expected, given their essential role in emer-
gency preparedness, the occupational environment of fire-
fighters has been the focus of much research, and this effort
has helped to establish that their working conditions are linked
to a variety of health concerns.”® Over the past few decades,
much of the research investigating firefighter health has con-
cerned the sort of hazards that would intuitively be associated
with the occupation, such as physical, thermal, ergonomic,
and chemical risks. In addition, attention has been directed
at the effects of traumatic/critical incidents.”” However,
an additional aspect of their environment—psychosocial
workplace stressors—has begun to attract a growing level of
attention.

Job-related psychosocial stress may best be described as
a combination of work events and characteristics that affect
individuals by applying mental and emotional strain, and has
become the subject of heightened interest given evidence that
these factors can negatively affect the health of an individual,
regardless of company size, area of expertise, or their position
within the compamy.11 For example, a meta-analytical review
investigating psychosocial stress in the work environment and
mental health outcomes supported the notion that exposure
to such stressors prospectively increased the risk of common
mental health disorders.'” As well, a subsequent systematic
review also found strong evidence for an association of work-
related, psychosocial stressors with the incidence of various
stress-related disorders.'® In addition, ongoing exposure to
psychosocial stressors can lead to fatigue, burnout, and a va-
riety of chronic diseases within a workforce. ! 14 Similarly, a
number of health-related behaviors associated with chronic
disease development (eg, smoking, alcohol abuse, and phys-
ical inactivity) have been linked with exposure to psychoso-
cial stressors. 1

As research into the influence of psychosocial stressors
experienced by firefighters has steadily grown, there is a need

to identify and synthesize the evidence highlighting the effect
of these stressors on the general health of this occupational
group. Therefore, the objective of our review was to investi-
gate the academic literature to answer the following key re-
search question: what health outcomes are associated with
the work-related psychosocial stressors typically experienced
by those within the fire service?

2 | METHODS

2.1 | Search strategy and selection criteria
A review of the literature was carried out by two of the re-
searchers (SI and JM) employing a strategy developed by all
of the authors. Those databases thought to possess the most
relevant journals were searched (Medline, CINAHL, and
PsychINFO) using MeSH terms and author keywords, such
as stress, psychosocial stress, firefighters, burnout, emo-
tional disorders, and chronic disorders/illness (a detailed
description of the search strategies can be found in the ap-
pendix). Prior to beginning the search, a protocol outlining
both the eligibility criteria and extraction procedure was
developed. For inclusion, articles were required to have (1)
been published in the English language, (2) involved a gen-
eral sampling of firefighters (as opposed to including only
participants with a particular experience, such as traumatic
exposure) (3) measured psychosocial stress, (4) assessed at
least one health-related outcome, and (5) applied an analyti-
cal method to directly examine the nature of the association
between psychosocial stress and a health-related outcome.
Although many studies investigated different stressors
pertaining to firefighters (such as toxicant exposure), we fo-
cused on those that specifically investigated some element
of psychosocial stress. As effects upon firefighter health and
well-being were the outcome of interest for our review, any
article measuring physiological, pathological, psychological,
or behavioral changes was captured for further assessment.
Notably, previous systematic reviews, conference proceed-
ings, and editorials were excluded. Duplicates were identified
and removed using a RefWorks database. Articles meeting el-
igibility criteria underwent full-text review, and their accom-
panying reference lists were perused for additional articles
not identified in the original search.

2.2 | Data extraction and analysis

The Cochrane Consumers and Communication Review
Group data extraction template guided the development of
our data extraction procedure;18 information was collected
on study location and design, sample characteristics, tools
used for psychosocial stress measurement, health outcomes
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examined, and the primary findings (which were summarized
in both a qualitative and quantitative manner). To assist in
the evaluation of the assembled reports, we assigned a design
and reporting score (DRS) to each one based upon whether
the study included eight items that we felt were important
elements: a statement that the study had undergone review by
an ethics committee, a statement that informed consent had
been sought, a description of participant characteristics (at a
minimum, age and gender), a description of the psychometric
properties of the stress measurement tool (that is, Cronbach's
alpha), an informative description of the health outcome
measurement tool (typically, a meaningful summary of the
tool together with at least one relevant citation), the provi-
sion of descriptive statistics for the measurement tools (mini-
mally, the mean and standard deviation of scores, or values
for at least one of the instruments used), a comment regarding
whether the assumptions underlying the analytical tools were
considered (eg, normality, or collinearity), and consideration
regarding potential study limitations. Notably, the 29 reports
tended to display most of the items on our checklist (aver-
age DRS = 5.8, standard deviation = 1.4). Two reviewers (SI
and JM) independently examined each study and settled any
disagreements related to data extraction through discussion
leading to consensus.

3 | RESULTS

3.1 | Study and sample characteristics

Our initial literature search returned 1415 articles, which
were then screened for eligibility (a description of the identi-
fication and screening process may be found in the appendix).
After removing duplicates, we reviewed titles and abstracts
and eliminated those reports not fitting our inclusion criteria,
which left 112 studies. After a full-text review and evalua-
tion of associated reference lists (to identify relevant articles
that may not have been captured in our database search), we
settled on 29 studies investigating psychosocial stress and its
association with some aspect of firefighter health.

During the analysis, a noticeable degree of methodolog-
ical heterogeneity was observed across the eligible articles.
For example, significant variation was found in the measure-
ment tools used for the evaluation of psychosocial stress; in
particular, 15 different scales were used, with the most com-
mon one (the Korean Occupational Stress Scale) appearing in
6 studies, and most appearing in only a single report. In addi-
tion, 18 separate health-related signs, symptoms, or disorders
were assessed, with similar ones often examined using more
than one tool; for instance, the four studies focused on exces-
sive alcohol use employed three different scales. As a result,
the extracted data were not considered appropriate for a meta-
analysis; instead, we chose to arrange the reports according to
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six themes (each of which were discussed in at least three re-
ports): depression-suicidality, non-depressive mental health
problems, burnout, alcohol use disorders, sleep quality, and
physiological parameters and somatic disorders (Tables 1-6).
Notably, some reports assessed more than a single health out-
come, and were therefore placed under more than one theme.

Most of the studies used a cross-sectional design (27/29),
with only two using a longitudinal design.lg’20 A clear major-
ity of the reports focused upon firefighters within either Asia
(15/29; particularly, South Korea), or the United States (8/29),
with the remaining studies drawn from South American
(1/29) and European (5/29) populations. The total number of
participants investigated across the studies was 89,262 with
sample sizes ranging from 186 to 45,698 (median = 651).
Overall, 15 studies examined both male and female firefight-
ers, 12 reports focused solely on male firefighters, 1 study
involved just female firefighters,”’ and 1 report considered
male, female and transgender filrefighters.22

3.2 | Psychosocial stressors and depression-
suicidality

We identified eight studies that examined whether an as-
sociation was present between psychosocial stressors and
depression-suicidality in firefighters (Table 1). Most of the
selected reports focused upon depression, and they consist-
ently observed that work-related psychosocial stress could
influence the likelihood that a firefighter would experience
depressive symptoms. For example, An et al,'® one of the
two longitudinal studies that we encountered, observed that a
high-level of stress rooted in a firefighter's organizational sys-
tem caused a marked increase in their risk for depression (OR
8.03; 95% CI: 1.73, 37.22); within the study, organizational
system stress was largely related to how employees viewed
their organization's fairness, the level of organizational sup-
port they received, and whether they believed their position
and progress were appropriate relative to their abilities. In ad-
dition, we found three cross-sectional reportszz'24 that made
use of the Center for Epidemiologic Study Depression Scale,
and each one observed a positive relationship between oc-
cupational stress and depressive symptoms; notably, the two
reports from Saijo et al*>** found a high variance in workload
and high intergroup conflict were among the most important
factors influencing the association between occupational
stress and depressed mood. Similarly, another report that
used a different measure of work-related well-being found
that relationship conflicts were a significant variable under-
lying depressed mood.” The final depression-related study
that we located was unique among all of the work that we
reviewed, in that the investigators focused just on female
firefighters.21 The authors noted that the risk of depressive
symptoms increased with the level of perceived work-related
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TABLE 5 Characteristics and findings from studies measuring psychosocial stressors and their relationship with sleep disorders in firefighters

Author,

Year of

Core Results:
quantitative

Core Results:
narrative

Health Outcome;
Measurement Tool

Sample Psychosocial Stress

Study

Study

Publication
(DRS)

Measurement Tool

Size

Design

Location

the effect size (Cohen's d) of the

Perceived stress was not

excessive daytime sleepiness

(EDS);
Epworth sleepiness scale

Perceived Stress Scale

midwestern Cross- 458
USA

Haddock

difference in perceived stress between

associated with excessive

men

sectional

etal, 2013

(6/8)

those with and without off-duty EDS

was 0.16
occupational stress did not increase risk

daytime sleepiness.

(11 sites in 8
states)

Although occupational stress was

sleep quality;

Korean Occupational

657

Cross-

South Korea

Lim et al,
2014

0.93;95%

for poor sleep quality (OR

CI=0.93,2.72)

correlated with most KOSS sub-
scales, total stress was not able
to predict poor sleep quality.

Pittsburgh Sleep Quality

Stress Scale (KOSS),

short form

men

sectional

(metropolitan

region)

Index, Korean version

(5/8)

occupational stress was significantly

Occupational stress impaired

sleep quality;

Korean Occupational

705

Cross-

Seoul, South

Korea

Yook, 2019

(7/8)

IGBOANUGO ET AL

correlated with a reduced PSQI score (r

each of the seven sub-factors
measured by the PSQI.

Pittsburgh Sleep Quality Index

(PSQI), Korean version

men Stress Scale

sectional

=.001)

0.276, P

Note: Abbreviations CI, confidence intervals; DRS, design and reporting score; EDS, excessive daytime sleepiness; KOSS, Korean Occupational Stress Scale; OR, odds ratio; PSQI, Pittsburgh Sleep Quality Index.

discrimination, and the risk profile was clearest among those
experiencing the greatest levels of harassment (OR 4.20; 95%
CI: 3.25, 5.67).

Two of the reports that addressed the relationship between
occupational stress and suicidality in firefighters used the re-
vised Suicide Behaviors Questionnaire (SBQ—R),26 whereas
the remaining study used the suicidal ideation item from the
Beck Depression Inventory. With a sample of nearly a thou-
sand participants, the first report22 found that scores on the
Sources of Occupational Stress Scale (which captures many
of the psychological stressors inherent in firefighting)27 were
able to significantly predict each of the four items assessed
by the SBQ-R (indicating a relationship with not only the
lifetime prevalence and frequency of suicidal ideation, but
also the relative likelihood of suicidal behavior). The second
report employed a large nationwide survey of Korean fire-
fighters to determine that occupational stress caused by dif-
ficulties in the physical work environment increased the risk
for suicidal ideation over the past year (OR 1.19; 95% CI:
1.16, 1.22); notably, the authors chose to measure only this
element of the SBQ-R.*® The final study also found a clear
association between occupational stressors and suicidal ide-
ation, but observed that this relationship was only apparent
amongst those firefighters who reported having a low level
of social support.29

3.3 | Psychosocial stressors and
non-depressive mental health problems

We located five studies that considered whether non-
depressive mental health problems (primarily, those related
to anxiety) in firefighters might be associated with work-
related stress (Table 2). The largest study we captured, which
focused exclusively upon female participants, observed that
workplace discrimination and harassment clearly increased
the frequency and severity of current anxiety symptoms.21
In a similar fashion, relationship conflicts were also found
to increase the likelihood of work-related anxiety amongst a
mixed sample of male and female firefighters.25 In taking a
comparatively broader view of psychosocial stressors in the
work environment, Teoh et al*° found that a firefighters’ per-
ceptions of their workplace demand and their perceived level
of influence significantly predicted psychiatric morbidity (a
measure encompassing symptoms of common mental health
disorders, including anxiety).

Post-traumatic stress disorder (PTSD) has gained increas-
ing attention as a problem facing public safety personnel.lo’31
Of the three PTSD-related reports that we found, two were
focused upon male and female Japanese firefighters, and ob-
served that greater levels of perceived job stress were associ-
ated with a greater probability of self-reported post-traumatic

32,33 L
symptoms~>%; as well, among those experiencing symptoms,
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inter-group conflict and low levels of supervisor support were
found to be important moderating variables. The third report
concerned American female firefighters, and found that those
experiencing the highest level of discrimination were more
than twice as likely to report symptoms reflective of PTSD.?!

3.4 | Psychosocial stressors and burnout
Burnout is typically regarded as a psychological response to
chronic occupational stress, and tends to be characterized by
emotional exhaustion, disengagement, and a reduced feel-
ing of job-related efficacy.34 We captured five reports that
focused upon determining whether work-related stressors
might be antecedents to burnout among firefighters (Table 3).
The first of these reports used a cross-lagged panel analy-
sis to measure reciprocal relationships between organiza-
tional demands and burnout in a large sample of Portuguese
firefi ghters.20 Interestingly, the authors observed that the
perception of increased organizational demands by their par-
ticipants predicted the likelihood of burnout, which, in turn,
was associated with an altered perception of job demands.
With a focus on several hundred male and female firefight-
ers, two cross-sectional studies also found that job stressors
and strains were positively associated with burnout.’*** The
final two reports we were able to locate centred on male fire-
fighters in Poland, and found that their perceptions of life
stress were consistently correlated with most of the domains
normally associated with burnout (notably, these reports used
an instrument that assessed general life stress, not just stress
originating from work).***’

3.5 | Psychosocial stressors and alcohol
use disorders

Alcohol use disorders encompass a variety of health risk
behaviors, including excessive drinking and driving while
impaired, which may have profound effects upon both the
individual and those around them.*® In our scan of the litera-
ture, we found four reports that examined the interaction be-
tween psychosocial stress and patterns of alcohol use within
firefighters (Table 4). The largest study that we encountered
involved 6484 male and 667 female firefighters from South
Korea, and found that perceived job stress significantly pre-
dicted an increased likelihood of alcohol abuse.” Using
the same tool to assess problems with alcohol use, Hosoda
et al*” found that having a poor perception of their workplace
environment was a key factor influencing alcohol depend-
ence among male Japanese firefighters. With a focus on a
large group of North American female firefighters, Jahnke
et al*! observed that those with the highest level of perceived
discrimination and harassment had a clearly elevated risk
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of alcohol abuse (OR 1.54; 95% CI: 1.09, 2.17). Unlike the
other reports on this topic, the final one that we discovered
used a general measure of psychosocial stress (as opposed to
an instrument concentrated upon work-related stressors), but
still observed that levels of alcohol abuse rose with levels of
perceived stress. !

3.6 | Psychosocial stressors and sleep quality

An adequate amount of restful sleep is not only essential for
proper cognitive function, but its absence is also a notable
risk factor for a variety of health problems ranging from im-
paired mood to workplace injury.‘u’43 We found three studies
that investigated the association between various psycho-
social stressors and the quality of sleep among firefighters
(Table 5). Although, Haddock et al* observed that American
firefighters who worked longer shifts (48-hour shifts) were
significantly more likely to experience excessive daytime
sleepiness (EDS) compared with their counterparts who
worked 24-hour shifts, the level of EDS was not influenced
by the degree of perceived general life stress. In a similar
fashion, work-related psychosocial stress was not able to
predict poor sleep quality amongst a large sample of Korean
firefighters (although, many occupational stress factors were
correlated with sleep quality).45 By contrast, Yook, *® using
very similar tools to measure both work stressors and sleep
quality within Korean firefighters, noted a graded relation-
ship wherein increasing occupational stress was linked with
declining sleep quality.

3.7 | Psychosocial stressors,
altered physiological parameters, and
somatic disorders

3.7.1 | Cardiovascular function

We found a single report47 investigating the association be-
tween work-related stress (particularly, concern raised by
increasing job demands) and elevated blood pressure in a co-
hort of firefighters (Table 6). Using an amalgamated scale to
assess work-related stress, the study revealed a clear (albeit
modest) increase in systolic blood pressure amongst those
who felt that their work had grown more demanding.

Heart rate variability (HRV) is a measure of periodic vari-
ation in heart rate over time that reflects autonomic nervous
system function;*® although HRV is not a health outcome per
se, given that work stress can affect HRV* and that auto-
nomic imbalance may be regarded as an important anteced-
ent to heart disease,so we decided to include studies using the
measure. We captured two studies that investigated whether
job-related stressors could alter HRV in Korean firefighters.
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Interestingly, although each study used the same occupa-
tional stress scale, their observations were quite different.
After adjusting for job characteristics, the first report found
that concerns about both the occupational climate and orga-
nizational system were associated with undesirable changes
in certain HRV parametelrs.5 ! By contrast, the second report
observed that scores for none of the eight factors composing
the Korean Occupational Stress Scale influenced any of the
standard HRV parameters.46

3.7.2 | Musculoskeletal disorders

Work-related musculoskeletal disorders (WMSD) encom-
pass a range of conditions that may interfere with employee
health and job performance, including lower back pain, mus-
cle sprains, and ligament damage.”> Of the WMSDs typically
experienced by firefighters, back pain appears to be the most
common complaint, and we located two reports that examined
its relationship with occupational stress. Using a very large
sample of male Korean firefighters, Kim et al®® observed that
the risk of back pain was clearly affected by two key occupa-
tional factors, organizational injustice (OR 1.53; 95% CI: 1.04,
2.24) and high job demands (OR 1.55; 95% CI: 1.35, 1.77).
However, in a comparatively smaller sample of male American
firefighters Damrongsak et al®* did not find that back pain
could be predicted with job-related stress (although a partici-
pant's age and history of back pain were highly predictive).

In the same large sample of Korean firefighters noted ear-
lier, Kim et al®® found that the risk of WMSDs was affected
by several occupational factors, although lack of reward (OR
2.39; 95% CI: 1.08, 5.26) and high job demands (OR 1.52;
95% CI: 1.35, 1.70) were the most influential. Similarly, in a
smaller, albeit mixed gender, sample of European firefight-
ers, those with the greatest level of work-related stress, had an
increased risk of musculoskeletal problems (OR 1.52; 95%
CI: 1.02,2.25).%°

3.7.3 | Gastrointestinal disorders

Functional gastrointestinal disorders may affect multiple
sites along the length of the digestive tract, and we captured
two studies that investigated whether risk for these illnesses
may be affected by psychosocial work-place stressors using
the same large, mixed gender cohort of Korean firefighters.
The first study, Jang et al’’ revealed that several occupational
factors increased risk for gastro—oesophageal reflux disease,
with lack of reward (OR 2.17; 95% CI: 1.21, 3.88) and inter-
personal conflict (OR 2.07; 95% CI: 1.06, 3.51) exerting the
most influence. The other report focused upon irritable bowel
syndrome, but also observed that lack of reward (OR 2.39;
95% CI: 1.08, 5.26) and interpersonal conflict (OR 2.21; 95%

CI: 1.25, 4.33) were the most impactful of the occupational
characteristics that showed a relationship.58

4 | DISCUSSION

4.1 | Main findings of the study

The aim of our review was to survey the research landscape
to provide evidence about whether the work-related psycho-
social stressors experienced by firefighters could alter the
likelihood that they would experience undesirable health-
related changes. As was expected, we found that job-related
stress could influence firefighter health; however, we were
surprised by the breadth of areas affected, which included
depression, anxiety, burnout, alcohol use, sleep quality, cardi-
ovascular activity, musculoskeletal problems, and gastrointes-
tinal function. In addition, we observed that the health-related
resilience of firefighters in the face of occupational stressors
could be moderated by a small collection of factors: some of
these variables seemed to promote resilience (self-esteem, so-
cial support, and distress tolerance), whereas others seemed to
discourage resilience (interpersonal conflict, discrimination-
harassment, and perceptions of workplace fairness).

Of the health problems we found that were associated
with occupational stressors, a few were particularly notable;
first among these were depressive symptoms, which seemed
to accompany higher levels of work-related psychosocial
stressors amongst firefighters from several international
jurisdictions. In each of these studies, the demands placed
upon participants (in the form of factors such as intergroup
conflict and perceived discrimination) were able to (presum-
ably) exceed the available countervailing resources, and the
imbalance may help to explain why the prevalence of depres-
sion in the fire service tends to exceed that observed in the
general population.lg’59 As well, given that depression is an
established risk factor for suicidal ideation, the inability to
counterbalance job-related psychosocial demands may be
one of the upstream reasons underlying why firefighters are
at increased risk for suicide.5*¢! Interestingly, the clear link
observed between perceived discrimination-harassment and
depressive symptoms in female firefighters 2 may help to
explain why Park et al*® found that female gender was a risk
factor for suicidal ideation within Korean firefighters.

Along with depression, burnout consistently appeared as
a serious psychological effect of long-term exposure to a dif-
ficult and demanding work environment. Although burnout
is a multi-faceted psychological syndrome,34 emotional ex-
haustion (a decrease in the energy, or desire to perform work)
and emotional withdrawal (a disengagement from work) are
two of its characteristic features; importantly, both of these
elements tended to be seen in firefighters with high levels
of perceived stress. In an attempt to alleviate the changing
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perceptions of work and diminished job satisfaction that arise
with burnout, firefighters may engage in short-term displace-
ment behaviors, like alcohol use.®? Indeed, we observed that
a high level of perceived stress (caused by factors such as a
poor perception of one's work environment, discrimination-
harassment, or an inability to cope) significantly predicted a
higher level of alcohol abuse among firefighters. As a result,
although the excessive alcohol use that has been observed
within the fire service is likely attributable to the effects of
traumatic exposure, work-related psychosocial stressors (ei-
ther directly, or upstream of burnout) may also play a role in
the development of this behavior,40:63:64

Although increased risk for depressive symptoms, burnout,
and alcohol use disorders were among the clearest outcomes of
job-related psychosocial stressors that we found, we also ob-
served that cardiovascular, musculoskeletal, and gastrointesti-
nal disorders were often associated with undesirable levels of
stress. A number of earlier reports have shown that firefighters
do experience a level of cardiovascular disease greater than
the general population,65 6 and suggest that this increased
prevalence is likely attributable to variables such as shift work
and irregular physical exertion; however, we found studies
showing that a poor “organizational system” (characterized by
features such as unfair organizational policies, organisztional
injustice, and unsatisfactory organizational support) was asso-
ciated with both increased pulse wave velocity (a measure of
arterial stiffness)46 and decreased HRV (periodic variation in
heart rate),”! both of which have been shown to increase risk
for mortality related to cardiovascular disease.®’

Work-related psychological burden may also activate a
cascade of events, including increased muscle tone/activity
(leading to fatigue), slower recovery, intensification of pain
perception, weakened pain coping mechanisms, increased in-
flammation, and diminished circulation and supply of oxygen
to tissues, that influence the development of musculoskele-
tal problems.55 %8 As well, psychosocial factors may exert a
substantial effect on gastrointestinal disorders in firefighters;
however, interestingly, a poor organizational system was more
closely related to irritable bowel syndrome, whereas an un-
favorable occupational climate seemed more likely to affect
gastro—oesophageal reflux disease risk. Although the mecha-
nisms that may underlie the connection between psychosocial
stress and gastrointestinal function remains unclear, a dysreg-
ulated gut-brain axis, alterations to the gut microbiome, and
a reduction in gut motility are all factors proposed as playing
arole in the onset and exacerbation of symptoms.57’58

4.1.1 | Factors moderating work-related
psychosocial stress in firefighters

A job demands-resources framework suggests that each job
makes varied demands on an employee, and that the efforts
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needed to respond to these demands can deplete a person's
energy and impair their health and well-being; in addition,
the model suggests that there are resources available to em-
ployees that may help them to address work-related stress-
ors.®” One of the most important resources that workers may
use to counterbalance demands is resilience, which is often
described as a cognitive factor that assists adaptation to dif-
ficult circumstances despite previous adverse experience.70
Resilience has been found to reduce the probability that a
stressor leads to psychiatric problems,ﬂ’72
served to buffer the impact of traumatic events on the de-
velopment of PTSD symptoms in firefighters.”> During the
review of those studies that formed our data set, we began to
see a pattern emerge with regards to resilience among fire-
fighters: certain variables seemed likely to enhance resilience
(self-esteem, distress tolerance, and social support), whereas
several others seemed likely to diminish resilience (interper-
sonal conflict, discrimination-harassment, and a poor percep-
tion of workplace fairness).

The first factor that seemed able to promote resilience was
self-esteem. In particular, a pair of reports from Japan showed
that low self-esteem was the variable displaying the strongest
association with increased risk for depressive symptoms.23‘24
A subsequent report by the same group also connected low
levels of self-esteem with an increased likelihood to expe-
rience PTSD symptoms.33 Indeed, the apparent ability of
self-esteem to buffer the effects of job-related stress agrees
with an earlier report that examined American firefighters,”*
and resonates with other work showing that self-esteem is
both related to depression and critical to mental and physical
health.”"

The second resilience-promoting resource that emerged
was the perceived, or actual ability to endure negative emo-
tional, or physical states, which may be captured by a pair of
conceptually similar constructs: distress tolerance and self-
efficacy. In a large sample of American firefighters, Stanley
et al** showed that distress tolerance was able to buffer the ef-
fects of occupational stress upon suicidality among firefight-
ers. As well, in a similarly large group of Polish firefighters,
Makara-Studzinska et al*®* observed that self-efficacy
clearly moderated the effect of perceived stress upon burn-
out; indeed, the studies found that regardless of the level of
perceived stress, lower levels of self-efficacy evoked stron-
ger feelings of psychophysical exhaustion. Interestingly, the
studies that we examined agreed with earlier work by Regehr
et al,”” which discussed the importance of self-efficacy as a
moderator of the effect that trauma can have upon new fire-
fighter recruits. Given that firefighters may experience the
awareness of imminent dangers that could challenge them to
the limit of their abilities, their level of distress tolerance (or
self-efficacy) is a particularly valuable cognitive resource.

The final element that seemed to boost resilience was
social support, which agrees with earlier work showing that

and has been ob-
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camaraderie may be a more important predictor of mental
health in firefighters than general global resources.’”® For
example, as levels of perceived support decreased, regard-
less of whether the source was from managers, family, or
friends, the manifestation of symptoms linked to depression
increased;”** as well, a relationship between psychosocial
stress and suicidal ideation was observed only amongst fire-
fighters who reported feeling an inadequate level of social
support.29 Importantly, these findings are consistent with
previous studies that explored the effect of social support
on depression in both first responders and the general pop-
ulation.””® As well, firefighters who lacked social support
(from co-workers and family) experienced more negative
symptoms of burnout (ie, emotional exhaustion and deper-
sonalization), which suggests that perceived social support
provides a feeling of belonging and enhances the capacity to
manage stress.>? Lastly, findings that show a positive associ-
ation of PTSD with low social support suggest that an inad-
equate degree of perceived social support might amplify the
risk for this psychopathology by impacting the interpretation
of potentially traumatic events.”

Of the variables that seemed likely to reduce resilience,
the first that we consistently observed was interpersonal con-
flict. For instance, relationship conflicts within a large sam-
ple of British firefighters emerged as a key determinant of
work-related anxiety and depression.25 In a similar manner,
work with Japanese firefighters also found that inter-group
conflict threatened mental well-being among firefighters by
elevating risk for depressive symptoms.23 2N otably, friction
amongst those in the fire service may have effects that ex-
tend beyond mental health; for example, Jang et al’’*® ob-
served that high levels of inter-personal conflict increased the
probability of gastrointestinal disorders. Conflicts within an
organization likely impair health not just by acting as an un-
desirable job demand, but also by reducing the likelihood that
an individual may seek support for problems; that is, con-
flict may prevent a person from receiving the social support
known to promote resilience.

The second factor that we found had the potential to drain
away resilience was discrimination-harassment; although this
variable may be regarded as a sub-type of inter-personal con-
flict, given its unique character and established effect upon
occupational health disparities,gl’82 we decided to note it
separately. Although we found only a single report that di-
rectly measured perceived discrimination-harassment,>' both
the sample size of the report and (more notably) the clear
associations that it presented warranted close attention. In
particular, the authors found that risk for anxiety, depression,
and alcohol use disorders all clearly rose with the level of per-
ceived discrimination-harassment. The observations are es-
pecially important given previous work showing that female
firefighters do experience greater levels of discrimination-
harassment relative to their male counterparts.®® In addition,

although they did not focus upon workplace discrimination-
harassment, the report by Arbona et al,41 which involved
Black and Latino firefighters in the United States, also re-
vealed that risk for alcohol use disorders rose with the degree
of perceived stress (at least some of which may be attribut-
able to the experience of discrimination-harassment).®*%
The remaining variable that seemed able to interfere
with resilience was whether a firefighter viewed their work

1 found

environment in a poor light. For example, An et a
that the risk of depression rose as firefighters viewed their
workplace less favorably, whereas Hosoda et al® observed
that a poor view of one's work environment was significantly
correlated with alcohol dependence. Interestingly, a negative
view of one's working climate was also shown to increase
risk for gastrointestinal problems, musculoskeletal disorders,
and lower back pain.53’55’57 As the transactional model of
stress advances the view that stress results from a person's
interactions with their environment and how they perceive
and appraise these interactions,® the widespread health ef-
fects of negatively viewing a workplace are not surprising.
Of course, one of the reasons that addressing a negative view
of the workplace may be particularly challenging is that, al-
though subjectively clear and meaningful, the problem can be
difficult to objectively identify.

4.2 | Limitations of the current review

When viewing the outcomes of our review, a few methodo-
logical considerations should be noted. First, due to our re-
view of only articles published in the English language, the
possibility exists that we failed to include relevant research.
As well, as we only assessed published studies, a source se-
lection (ie, publication bias) may have affected our study.
Furthermore, most of the included studies were based on a
cross-sectional design, which limits the ability to draw de-
finitive causal connections. Finally, any interpretation of our
results should also carefully consider the substantial vari-
ability we observed in how work-related psychosocial stress
among firefighters was measured. The questionnaires used
across the reviewed studies varied according to geographical
settings and needs, length, and the particular features of stress
being appraised, which (understandably) leads to variability
in the characteristics and magnitude of psychosocial stress
being measured. Considering the mentioned limitations, our
findings should be considered cautiously.

43 | Conclusions and implications for
research and public health

To the best of our knowledge, our systematic review repre-
sents the first attempt to broadly identify health outcomes
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related to the psychosocial stressors encountered by those
within the fire service. Our work identified both the va-
riety of psychosocial stressors experienced by firefight-
ers and that these factors had considerable reach, given
evidence for their effect upon depression-suicidality,
non-depressive mental health problems, burnout, alcohol
use disorders, sleep quality, and physiological parameters
and somatic disorders. In an attempt to further understand
the nature of the relationships at play, future research
should include either efforts to build consensus around a
pre-existing tool that may be used to assess psychosocial
stress within firefighters (a move that seems to have al-
ready occurred within the Korean research community),
and/or to craft an instrument that would have the degree
of broad appeal needed to be adopted as the standard
measurement tool. In addition, given the apparent lack of
prospective studies, future work should strive to include
longitudinal designs aimed at securing evidence of causal
relationships. As well, our hope is that some of the work
to be done in the area will examine how the experience of
stress becomes biologically embedded in a manner that
leads to the health and behavior-related changes observed;
in particular, we would be keen to see measurements of
the physiological imprint that can be left by stress (ie, al-
lostatic load).86

With regards to occupational health and well-being, the
results from our review will add to the growing body of evi-
dence suggesting that work-related psychosocial stressors play
an important role in the development of risk for a wide vari-
ety of undesirable health outcomes and behaviors. Although
we certainly need to improve our understanding of how psy-
chosocial stress becomes biologically embedded in such a
way as to affect disease risk, the available evidence points
to reasonably straightforward interventions that could both
help mitigate unfavorable health outcomes and yield broader
benefits. In particular, stakeholders should consider how pol-
icies within their institutions may be developed with the goal
of promoting and preserving resilience within firefighters by
encouraging self-esteem, social support, distress tolerance,
and a positive view of their workplace, while discouraging
interpersonal conflict and discrimination-harassment.
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APPENDIX A

Database search strategies developed for the systematic
review.

Database: PUBMED

(firefighter OR firefighters OR firefighting OR fire-fighter
OR '"fire fighter' OR fireman OR ''fire service'') AND
(""psychosocial stress' OR '"'psychosocial stressors'' OR stress
OR stressors) Filters: Humans, English

Filters: Human, English

Search results: 553

Database: CINAHL

(Firefighter* OR firefighting OR fire-fighter OR "fire fighter"
OR fireman OR "fire service' ) AND ( '"psychosocial stress'
OR '"psychosocial stress' OR stress OR stressors )

Filters: English, Academic articles

Search result: 367

Database: PsycInfo

Firefighter* OR firefighting OR fire-fighter OR '"fire fighter"
OR fireman OR "fire service' ) AND ( '"psychosocial stress'
OR "psychosocial stress' OR stress OR stressors

Filters: Journal

Search result: 495
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APPENDIX B

The process used to identify the studies that formed the
basis for our systematic review.

Articles identified via
PubMed, CINAHL,
and PsychINFO:

N=1415

Duplicate papers excluded:

N =464
A 4
Papers screened on
title/abstract:
N =951 Total papers removed (N = 839):
conference proceedings [17],

review papers [25],

physical workplace stressors

(e.g., thermal, ergonomic) [264],

A 4

traumatic events/stressors [65],

Full-text papers irrelevant to topic [468]

retrieved for further

evaluation:
N=112
Full-text papers not meeting detailed
eligibility criteria: (N = 83):
non-psychosocial stressors, or indirect
associations with health outcomes [49],
v non-health outcomes [16],

irrelevant to topic [8],
Ehgllg le:s;;dles: groups other than firefighters [6],

trauma exposure/PTSD-related stress [4]



https://doi.org/10.3389/fpsyg.2020.00458
https://doi.org/10.2105/AJPH.93.5.724
https://doi.org/10.2105/AJPH.93.5.724
https://doi.org/10.1002/1348-9585.12219

IGBOANUGO ET AL

APPENDIX C.

The noted reports are review articles concerning fire-
fighter health that were removed from consideration
during our review of the titles and abstracts captured in
our database search.

10.

11.

. Berger, W., Coutinho, E. S. F., Figueira, 1., Marques-

Portella, C., Luz, M. P., Neylan, T. C., Marmar C., &
Mendlowicz, M. V. (2012). Rescuers at risk: a sys-
tematic review and meta-regression analysis of the
worldwide current prevalence and correlates of PTSD
in rescue workers. Social Psychiatry and Psychiatric

Epidemiology, 47(6), 1001-1011.

. Bolm-Audorff, U., Petereit-Haack, G., & Seidler, A.

(2019). Relationship between occupational trauma, post-
traumatic stress disorder and depression-an assessment
of systematic reviews. Psychiatrische Praxis, 46(4),
184-190.

. Crawford, J. O., & Graveling, R. A. (2012). Non-cancer

occupational health risks in firefighters. Occupational
Medicine, 62(7), 485-495.

. Fisher, P., & Etches, B. (2003). A comprehensive ap-

proach to workplace stress & trauma in fire-fighting:
A review document prepared for the International
Association of Firefighters 17th Redmond Symposium.
In 17th Redmond Symposium, San Francisco, CA.

. Fowler, C. T. (2003). Human health impacts of for-

est fires in the southern United States: a literature re-
view. Journal of Ecological Anthropology, 7(1), 39-63.

. Fraess-Phillips, A., Wagner, S., & Harris, R. L. (2017).

Firefighters and traumatic stress: A review. International
Journal of Emergency Services.

. Greinacher, A., Derezza-Greeven, C., Herzog, W., &

Nikendei, C. (2019). Secondary traumatization in first
responders: a systematic review. European Journal of
Psychotraumatology, 10(1), 1 562 840.

. Groot, E., Caturay, A., Khan, Y., & Copes, R. (2019).

A systematic review of the health impacts of oc-
cupational exposure to wildland fires. International
Journal of Occupational Medicine and Environmental
Health, 32(2), 121-140.

. Haugen, P. T., Evces, M., & Weiss, D. S. (2012).

Treating posttraumatic stress disorder in first responders:
A systematic review. Clinical Psychology Review, 32(5),
370-380.

Jones, S. (2017). Describing the mental health profile
of first responders: A systematic review. Journal of the
American Psychiatric Nurses Association, 23(3),200-214.
Kales, S. N., Tsismenakis, A.J., Zhang, C., & Soteriades,
E. S. (2009). Blood pressure in firefighters, police offic-
ers, and other emergency responders. American Journal
of Hypertension, 22(1), 11-20.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Journal of UccupatinnaI'HeaIth_Wl LEY—L 2oz

Kang, M. J., Kim, Y. H,, & Han, S. W. (2019). A
systematic review of the variables related to post-
traumatic stress disorder in firefighters. Fire Science and
Engineering, 33(2), 164-172.

Larsson, G., Berglund, A. K., & Ohlsson, A. (2016).
Daily hassles, their antecedents and outcomes among
professional first responders: A systematic literature
review. Scandinavian Journal of Psychology, 57(4),
359-367.

de Paula Lima, E., & Assuncio, A. A. (2011). Prevalence
and factors associated with Posttraumatic Stress Disorder
(PTSD) in emergency workers: a systematic literature
review. Revista Brasileira de Epidemiologia, 14(2),
217-30.

Lowell, A., Suarez-Jimenez, B., Helpman, L., Zhu, X.,
Durosky, A., Hilburn, A., Schneier, F., Gross, R., &
Neria, Y. (2018). 9/11-related PTSD among highly ex-
posed populations: a systematic review 15 years after the
attack. Psychological Medicine, 48(4), 537.

Mao, X., Fung, O. W. M., Hu, X., & Loke, A. Y. (2018).
Psychological impacts of disaster on rescue workers: A
review of the literature. International Journal of Disaster
Risk Reduction, 27, 602-617.

McEntire, S. J., Suyama, J., & Hostler, D. (2013).
Mitigation and prevention of exertional heat stress in
firefighters: a review of cooling strategies for struc-
tural firefighting and hazardous materials respond-
ers. Prehospital Emergency Care, 17(2), 241-260.
McFarlane, A. C. (1998). Epidemiological evidence
about the relationship between PTSD and alcohol abuse:
the nature of the association. Addictive Behaviors, 23(6),
813-825.

Neria, Y., Nandi, A., & Galea, S. (2008). Post-traumatic
stress disorder following disasters: a systematic re-
view. Psychological Medicine, 38(4), 467.

Orr, R., Simas, V., Canetti, E., & Schram, B. (2019). A
profile of injuries sustained by firefighters: A critical re-
view. International Journal of Environmental Research
and Public Health, 16(20), 3931.

Perroni, F., Guidetti, L., Cignitti, L., & Baldari, C.
(2014). Psychophysiological responses of firefighters
to emergencies: A review. The Open Sports Sciences
Journal, 7(1).

Plat, M. J., Frings-Dresen, M. H. W., & Sluiter, J. K.
(2011). A systematic review of job-specific workers’
health surveillance activities for fire-fighting, ambulance,
police and military personnel. International Archives
of Occupational and Environmental Health, 84(8),
839-857.

Soteriades, E. S., Smith, D. L., Tsismenakis, A. J., Baur,
D. M., & Kales, S. N. (2011). Cardiovascular disease
in US firefighters: a systematic review. Cardiology in
Review, 19(4), 202-215.



202 | g gy Jomal of Occupational Health [GBOANUGO 1 o

24. Sritharan, J., Pahwa, M., Demers, P. A., Harris, S. A., 25. Stanley, I. H., Hom, M. A., & Joiner, T. E. (2016). A

Cole, D. C., & Parent, M. E. (2017). Prostate cancer in systematic review of suicidal thoughts and behaviors
firefighting and police work: a systematic review and among police officers, firefighters, EMTs, and paramed-
meta-analysis of epidemiologic studies. Environmental ics. Clinical Psychology Review, 44, 25-44.

Health, 16(1), 1-12.



