Article

Firefighter Stress, Anxiety, and Diminished
Compliance-Oriented Safety Behaviors: Consequences of
Passive Safety Leadership in the Fire Service?

Todd D. Smith *©, Mari-Amanda Dyal ? and David M. DeJoy 3

check for
updates

Citation: Smith, T.D.; Dyal, M.-A;
DeJoy, D.M. Firefighter Stress,
Anxiety, and Diminished
Compliance-Oriented Safety
Behaviors: Consequences of Passive
Safety Leadership in the Fire
Service? Fire 2023, 6, 241. https://
doi.org/10.3390/fire6060241

Academic Editor: Andreas Troumbis

Received: 3 May 2023
Revised: 7 June 2023
Accepted: 15 June 2023
Published: 18 June 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Department of Applied Health Science, Indiana University School of Public Health-Bloomington,
Bloomington, IN 47405, USA

Department of Health Promotion and Physical Education, Kennesaw State University,

Kennesaw, GA 30144, USA; mdyal2@kennesaw.edu

Department of Health Promotion and Behavior, College of Public Health, University of Georgia,
Athens, GA 30602, USA; dmdejoy@uga.edu

*  Correspondence: smithtod@indiana.edu; Tel.: +1-812-856-4887

Abstract: Safety-specific passive leadership has been negatively linked to diminished safety outcomes,
including safety behaviors. However, this relationship is not fully understood. Research has not
fully examined mediating factors that may be influenced by passive leadership, which then influence
safety behaviors. Research among firefighters in this context is particularly absent. As such, this
study aimed to examine relationships between safety-specific passive leadership, stress, anxiety,
and compliance-oriented safety behavior outcomes among 708 professional firefighters. A path
analysis was completed. The hypothesized model fit was very good and hypothesized relationships
were confirmed. Safety-specific passive leadership was positively, significantly associated with
increased firefighter stress perceptions and stress was positively, significantly associated with anxiety.
Anxiety was negatively, significantly associated with both safety compliance and personal protective
equipment behavior. This study has implications for researchers and practitioners. The findings
emphasize the importance of active leaders in the fire service as passive leadership in the context of
safety is distressing, which results in anxiety and ultimately diminished safety behavior outcomes,
which could place firefighters at risk for injuries, illness, or death.
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1. Introduction

That poor leadership negatively impacts individuals is not new [1,2]; however, there
is still much to learn about the negative impact of poor leadership on workers and work
outcomes, especially the ways that poor leadership influences these outcomes. This is true
in the context of worker health and safety, particularly in the context of passive safety
leadership as a form of poor leadership. Passive leadership, which has been identified
as a form of laissez-faire leadership, generally ignores worker needs, ignores workplace
issues or problems, and has been depicted as an absence of effective leadership [3-5].
Regarding workplace safety, this generally means leaders are not responsive to worker
safety and health needs and generally react only when a safety-related incident is imminent
or occurs [3,4]. This contrasts with transformational leadership approaches that motivate
workers through leading by example, communicating a clear and appealing vision, actively
caring for workers, and motivating followers to pursue higher-order needs [5-7].

Passive leadership can be detrimental to worker health and wellbeing [8,9] and worker
safety outcomes [3,4,10,11]. Much of the research associated with poor leadership, including
passive leadership, has been in the context of stress and health impairment [2,12]. However,
there is a dearth of information regarding how these influences on stress and health
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impairment may impact safety behaviors. More research and scientific exploration in this
area is warranted. As such, there is a need to examine the ways passive safety leadership
influences safety behavior outcomes. This is especially true within the fire service as
research with this occupational group is limited. Means to bolster safety behaviors and to
curtail unsafe acts are needed within the fire service as unsafe acts, a lack of compliance with
standard operating procedures, and non-participation in safety can result in significant
exposures, injuries, illnesses, or even fatalities among firefighters [13-16]. Also, safe
performance among firefighters is critical to ensure mission completion and to protect the
public during emergency situations [17].

Research conducted by Smith, Eldridge, and DeJoy [4] provides some insights into
the relationships between passive safety leadership and safety behavior outcomes among
firefighters. They determined that passive leadership was negatively associated with
safety climate and that safety climate positively influenced safety behavior outcomes;
however, it was determined that there was no direct, significant relationship between
passive leadership and safety compliance behavior and safety participation behavior [4].
The relationship was indirect and mediated through safety climate [4]. As this research
focused on passive leadership and safety climate as a mediating factor, it did not include
stress or other health impairment outcomes within the model or analyses. Research is
warranted in this area, particularly since passive leadership has been associated with
increased perceptions of stress [8,18,19] and because stress has been negatively associated
with firefighter safety behavior outcomes, albeit usually indirectly and mediated by other
factors such as burnout [20,21].

Relationships between passive leadership, stress, anxiety, and safety behaviors among
firefighters are not well understood. Associations between work-related stress and anxiety
have been illustrated in the past with workers other than firefighters [22-24]. These
stressors are generally related to job demands, workload, time pressure, job control, and role
clarity [22-24]. These stressors have also been linked to anxiety among firefighters [25,26].
The quality of leadership can influence these factors, especially relationships between
management and firefighters. Relationship conflict is a significant predictor of anxiety
among firefighters [26]. Thus, it is probable that passive leadership might produce internal
relationship conflict, resulting in anxiety among firefighters.

The focus of the present research was to examine the relationships within a proposed
model (see Figure 1) that includes passive leadership, stress, anxiety, and two compliance-
oriented safety behavior outcomes within a large sample of career firefighters. It was
hypothesized that passive leadership would be positively associated with perceptions of
work stress (Hypothesis 1). Additionally, stress was predicted to be positively associated
with anxiety (Hypothesis 2). In prior research, stress generally impacts safety behavior
outcomes indirectly among firefighters when more distal health impairment factors are
examined [20,21]. Based on this framework and because more parsimonious models are
preferred when evaluating theoretical models, we hypothesized that stress influences anxi-
ety and that anxiety would be negatively associated with safety compliance (Hypothesis 3)
and personal protective equipment behavior (Hypothesis 4). In the proposed model, stress
was not posited to have a direct impact on behavior outcomes.

Should the research findings support these hypotheses, this research will provide em-
pirical evidence of these relationships, which have both practical and research implications.
The findings would delineate the consequences of passive leadership in the fire service,
which could ultimately impact the overall safety, health, and wellbeing of firefighters.
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Figure 1. Hypothesized model.

2. Materials and Methods
2.1. Data Collection and Participants

Cross-sectional survey data (n = 994) were collected via electronically administered
surveys made available online to full-time, career fire service members at two metropolitan
fire departments in the United States. In total, 66% of available members participated in
this study (n = 464) at one department and 53% of available members participated in this
study (n = 530) at the second department. For the purposes of this study, participants were
limited to firefighters and company officers (n = 742), thusly excluding those in rank above
Captain to include various levels of chiefs. Data from participants with missing data for
the study variables were not included in the path analysis. The final sample was n = 708. A

summary of participant characteristics is presented in Table 1.

Table 1. Demographic information.

n (0/0)
Gender
Male 707 (97%)
Female 25 (3%)
Race
Black or African American 110 (16%)
Asian 42 (6%)
American Indian or Alaskan Native 11 (2%)
Native Hawaiian or Pacific Islander 13 (2%)
White 427 (61%)
Other 100 (14%)
Hispanic/Latino Ethnicity
Yes 112 (15%)
No 612 (85%)
Marital Status
Single 132 (18%)
Divorced/Separated 52 (7%)
Widowed 1 (0.1%)
Married/Living w/Partner 547 (75%)
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Table 1. Cont.

1 (%)
Education
Some High School 1(0.1%)
High School Graduate or GRE 38 (5%)
Some College/Technical / Vocational Training 235 (32%)
Associate Degree 219 (30%)
Bachelor’s Degree 220 (30%)
Postgraduate Coursework or Degree 23 (3%)
Rank
Firefighter 488 (67%)
Company Officer 239 (33%)
Tenure (Years with Department)
Less than 1 40 (6%)
1to3 102 (14%)
4t09 179 (24%)
10to 15 177 (24%)
16 to 20 35 (5%)
21to 25 124 (17%)
More than 25 74 (10%)

Researchers obtained institutional review board approval for this study though their
universities prior to initiating the study. Additional approval was obtained from the
Department of Homeland Security Regulatory Compliance Office as the Federal Emergency
Management Agency provided funding to support this study. Prior to starting the electronic
survey, participants had to acknowledge consent, which was presented to them after
accessing the link to the survey. If they agreed to participate, the survey was presented to
the participant. If they declined to participate, the survey was closed.

2.2. Measures

Measures in the model included safety-specific passive leadership, stress, anxiety,
safety compliance, and personal protective equipment behavior. These measures were
scales transformed in the preliminary analyses. Safety-specific passive leadership was
comprised of three items used in previous firefighter research by Smith and colleagues [4].
These items originated from a measure of safety-specific passive leadership by Kelloway
and colleagues [3]. Items were assessed on a 5-point Likert-type scale with response options
from strongly disagree to strongly agree. The items included “my immediate supervisor
avoids making decisions that affect safety on the job”, “my immediate supervisor fails to
intervene until safety problems become serious”, and “my immediate supervisor waits for
things to go wrong before taking action”.

Stress was comprised of six items derived from the work of DeJoy and colleagues [27].
These items have been used to assess perceptions of work stress among firefighters [20,21].
Some of the items in the measure include “in the last month, how often have you felt
nervous and stressed because of work” and “in the last month, how often have you felt you
were unable to control the important things at work”. Items were assessed on a 5-point
Likert-type scale with response options from almost never to almost always.

Anxiety was comprised of two items. Items were derived from an existing measure
for anxiety [28]. Items included “over the past month, how often have you been bothered
by feeling nervous, anxious or on edge”, and “over the past month, how often have you
been bothered by not being able to stop or control worrying?” Response options included
not at all, several days, more than half the days, and nearly every day.

There were two distinct compliance-oriented firefighter safety behaviors included in
the model and analyses. Safety compliance was comprised of six items, which originated
from Neal and Griffin [29] and were used in prior firefighter safety research [20,21]. Per-
sonal protective equipment behavior was comprised of three items derived from prior
firefighter safety research [20,21]. The safety compliance measure included items such as
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“how often do you use the correct safety procedures for carrying your job” and “how often
do you ensure the highest levels of safety when you carry out your job?” The three per-
sonal protective equipment behavior items included “I correctly use appropriate personal
protective equipment (PPE) during firefighting operations”, “I correctly inspect all my PPE
on a regular basis”, and “I ensure my PASS device is fully functional prior to each use”.
Each of the items were assessed on a 5-point Likert-type scale with response options from
almost never to almost always.

2.3. Analysis

Preliminary statistical analyses, including transforming items into scales; descriptive
analyses; analyses of correlations; and assessment of Cronbach’s alphas were completed
using SPSS (v.25). A path analysis, using Mplus (v.8.3), was completed to examine the
hypothesized model and its relationships (see Figure 1). Model fit was assessed using
multiple fit indices including the Root Mean Square Error of Approximation (RMSEA), the
Standardized Root Mean Square Residual (SRMR), and the Comparative Fit Index (CFI).
Unstandardized path coefficients, standard errors, and significance values were examined
to determine if hypothesized pathways were significant.

3. Results

Descriptive statistics, measures of univariate normality including skewness and kur-
tosis, and correlations were examined, indicating data were appropriate for completing
analyses. Skewness and kurtosis met levels deemed acceptable by Brown [30]. An assess-
ment of the correlation matrix did not indicate concerns with multicollinearity. Cronbach’s
alphas are generally consistent with quality research. Descriptive statistics, Cronbach’s
alphas, and correlations for each of the measures are presented in Table 2.

Table 2. Descriptive statistics, Cronbach’s alphas, and correlation matrix for latent variables.

Passive. Stress Anxiety Safe.ty PP]?
Leadership Compliance Behaviors
Items (#) 3 6 2 6 3
Cronbach’s « 0.75 091 0.83 0.91 0.76
Mean 2.39 1.90 1.43 4.25 4.64
SD 0.88 0.93 0.75 0.67 0.73
Skewness 0.55 1.17 2.38 —2.01 —2.94
Kurtosis 0.46 0.94 6.38 6.55 9.55
Stress 0.14 1.00
Anxiety 0.06 0.44 1.00
Corsrf‘;‘fgnce —0.03 ~0.20 —0.44 1.00
Belll);lliors —0.03 —0.19 —0.44 0.60 1.00

All correlations were significant at p < 0.001; PPE is personal protective equipment.

Regarding the model analysis, the overall fit of the hypothesized model was very
good: x* =13.16, df = 5, p = 0.02, RMSEA = 0.05, SRMR = 0.02, and CFI = 0.99. As
illustrated in Table 3, all paths were significant and in the hypothesized direction. Passive
safety leadership was significantly, positively associated with perceptions of stress. Stress
was significantly, positively associated with anxiety. Anxiety was significantly, negatively
associated with safety compliance and personal protective equipment behaviors. As such,
all hypotheses were supported.
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Table 3. Path model analysis results.

Leazzzsl‘zillviiﬁsjf e‘E':tt};‘ess 0.15 0.04 3.80 <0.001
Stress — Anxiety 0.36 0.03 13.05 <0.001
SafetAyn();i(frtr}l]pEance —039 0.03 —13.16 <0.001
PP Behovior —043 0.03 ~13.97 <0.001

L PPE is personal protective equipment.

In addition to testing the most parsimonious, theoretically justified model, which was
hypothesized, an alternate model was tested. The fit of this model was also very good:
X% =9.525,df =2, p=0.01, RMSEA = 0.07, SRMR = 0.02, and CFI = 0.99. However, RMSEA
increased. This model was not significantly different when applying a chi-square difference
test (p = 0.30), suggesting both models fit equally well statistically.

In this alternate model, a path from passive leadership to anxiety was examined, along
with the paths from passive leadership to stress and stress to anxiety. The relationship
between passive leadership and anxiety was not significant (p = 0.063), illustrating that the
relationship between passive leadership and anxiety is mediated by stress, as significance
was maintained between passive leadership and stress (p < 0.0001) and stress and anxiety
(p < 0.0001).

Additionally, relationships between stress and the behavior outcomes were examined
in the alternate model. Stress has been presumed to have direct effects on safety behav-
ior outcomes; however, it has been noted that these relationships are usually mediated
by more distal health impairment outcomes resultant of stress. This has been the case
among firefighters where burnout mediated the relationship between stress and safety
behaviors [20]. This also appears to be the case in this study. It was determined that
the relationships between stress and safety compliance (p = 0.87) and stress and personal
protective equipment behaviors (p = 0.68) were not significant. The impact of stress in
this case illustrates mediated relationships, as the relationship between stress and anxiety
remained significant (p < 0.0001) and the relationships between anxiety and each of the
behaviors remained significant (p < 0.0001).

4. Discussion

Although some research has explored direct relationships between safety-specific
passive leadership and safety behaviors, little research has examined possible mediating
factors of that relationship aside from safety climate, particularly in the context of fire-
fighting. In this novel study, we examined relationships between safety-specific passive
leadership and stress, stress and anxiety, and anxiety and two safety behavior outcomes.

This study determined that safety-specific passive leadership had a significant influ-
ence on firefighter stress perceptions. Further, stress perceptions positively influenced
firefighter anxiety. Importantly, it was determined that anxiety had detrimental influences
on firefighter compliance-oriented behaviors related to safety compliance and personal
protective equipment behavior. Overall, the model and delineated relationships illus-
trate the detrimental consequences of safety-specific passive leadership among a sample
of firefighters.

Passive leaders, in the context of safety, are devoid of action, are generally not actively
managing risks and safety issues, and show little to no concern for worker safety, health,
and wellbeing [3,4,31]. This lack of action or exhibition of concern for firefighters appears
to be distressing to firefighters, which can exacerbate anxiety. These negative implications
to health may be linked to views that this leadership style is not supportive. Beyond this,
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this form of leadership may result in feelings among firefighters that they have less control
and fewer resources, which may be associated with increased stress, as suggested by the
Conservation of Resources (COR) theory [32,33].

Additional research is needed to explore why firefighters are distressed when their
leaders are passive in the context of safety leadership. Future research might examine
the COR theory and/or other stress-related theoretical models that might support these
outcomes [34], such as the Person-Environment Fit theory [35,36], the Job Demands—
Control framework [37], or the Effort-Reward Imbalance theory [38], among others. Studies
testing these theories might provide more insight into means to reduce distress or means to
cope when leaders are perceived as passive. No matter the causal mechanism, efforts are
needed to bolster support among firefighters. Perceived support among firefighters has
generally been associated with less stress [39-42].

From a practical standpoint, it has been determined that safety-specific transforma-
tional leadership and associated leadership styles that promote empowerment in the fire
service may provide opportunities to bolster safety outcomes, including safety behaviors
and personal protective equipment use [4,43,44]. Transformational leaders, in contrast
to passive leaders, focus on leading positively by example, communicate clearly, present
a clear vision for their workers, empower workers, actively care for their workers, and
motivate workers under their leadership to achieve higher-order needs [5-7]. Although an
examination of relationships between transformational leadership and the constructs in
our model was beyond the scope of the present study, it would be beneficial for researchers
and administrators to learn whether transformational leadership strategies, particularly
safety-specific strategies, are negatively associated with stress perceptions among fire-
fighters. If so, efforts to bolster transformational leadership strategies may concurrently
protect health and promote health and wellbeing, particularly if these strategies reduce
distress and associated anxiety. In broader work populations, there is some evidence that
transformational leadership is associated with worker wellbeing [45,46]. This suggests
transformational leadership might serve as a targeted area for tailored interventions to
bolster worker health outcomes [45]. This would likely be embraced in the fire service
where the focus is often on multi-session worker training programs to address mental
health instead of programs at the organizational level [47].

In conjunction with a transformational leadership intervention that could be imple-
mented within fire service organizations, tertiary level interventions by occupational health
professionals and leaders could be implemented as part of this integrated intervention
program to help those with health decrements [48]. Generally, efforts to bolster mental
health in public safety and the fire service are focused on primary prevention to prevent
stress and health impairment among individuals. These programs often address resiliency,
mindfulness, and relaxation techniques to prevent stress and health impairment [47] but are
not focused on restoring health. The literature suggests that individual-level interventions,
such as cognitive behavioral therapy (CBT), may be effective in restoring and promoting
mental health [49,50]. Thus, these efforts may also be incorporated into a holistic, inte-
grated approach. These interventions may not only promote the health of firefighters but
may serve to protect them from injury, especially since it has been delineated that anxiety
hinders safety behavior outcomes, including personal protective equipment use, which is
vital to protecting firefighter safety, health, and wellbeing. Within the fire service, personal
protective equipment use, storage, and maintenance are essential, particularly when it
is understood that effective personal protective equipment use and compliance are low
among fire service members [14,15,44,51]. This integrated approach may also provide addi-
tional enhancements in personal protective equipment behaviors beyond other methods
such as training [52], design solutions [53], and other organizational strategies [44].

Integrating such a program as part of a Total Worker Health® approach would be novel
and would further include health professionals in the worker prevention and treatment
process. Such interventions have been successful in other settings. For instance, counseling
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professionals applying transformational leadership strategies had greater influences on
outcomes such as distress and anxiety among their clients [54].

This study should be interpreted with respect to some potential limitations. Cross-
sectional data limit our ability to suggest causal inferences. However, the pathways of the
model and its relationships were theoretically derived and posited a priori. Under these
conditions, model testing is often considered confirmatory [55]. Regarding the sample,
participants were career firefighters. Volunteer firefighters did not participate in this study.
As such, generalizability to other firefighters, including volunteer firefighters, needs to be
evaluated. Lastly, data collected from firefighters included self-report data. Self-report data
are susceptible to common method biases [56]. Other modes of data collection were not
completed to assess the proposed relationships through other means, including anxiety.
Anxiety was self-reported through valid and reliable survey items versus clinical diagnoses.

The results of this research are novel and have significant implications for the fire
service, for promoting firefighter health and wellbeing, and for protecting firefighters.
This research also provides insights into future research needs. Future research should
explore these relationships through additional methods, using more than one source of
data beyond self-report data, and across time as an alternate to cross-sectional methods. It
would also be beneficial to explore a similar model that includes depression as a possible
mediating factor. The present study shows anxiety is a detrimental outcome of passive
leadership and stress and has negative consequences on safety behaviors. Similarly, Smith
and colleagues identified burnout, because of stress, had similar attributes in that burnout
negatively influenced safety behavior outcomes [20,21]. The impact of depression on safety
behavior outcomes has not been thoroughly evaluated. As such, researchers should explore
these relationships in more depth and could theoretically include them in a similar model
or framework. Lastly, as was noted above, the present study did not include volunteer
firefighters. Studies including volunteer firefighters are warranted given the vast number
of volunteer firefighters in the fire service. Particularly, studies related to leadership are
needed given there may be different leadership strategies and tactics employed by volunteer
leaders in the fire service.

5. Conclusions

The path analysis determined that the hypothesized model fit was very good and
hypothesized relationships were confirmed. Safety-specific passive leadership was posi-
tively, significantly associated with increased firefighter stress perceptions and stress was
positively, significantly associated with anxiety. Anxiety was negatively, significantly asso-
ciated with both safety compliance and personal protective equipment behavior. The novel
results have implications for the fire service, for promoting firefighter health and wellbeing,
and for protecting firefighters, emphasizing the importance of active leadership in the
fire service since passive leadership, in the context of safety, is distressing, impairs health
and wellbeing, and ultimately diminishes safety behavior outcomes. These weakened
behaviors, non-compliance, and inappropriate personal protective equipment use increase
the risk of firefighter injury, illness, or death.
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