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Mental Health Disorders, Organizational Stigma, and Health
Service Utilization Among US Fire Investigators

A Cross-sectional Survey
Addison C. Testoff, MPS, Jeffrey L. Pauley, MS, Michael Brewer,
Christopher P. Weidlich, RN, MSN, PhD, APRN, PMHNP-BC, Tulay Koru-Sengul, PhD, MHS,
Natasha Schaefer Solle, RN, PhD, MSN, and Alberto J. Caban-Martinez, DO, PhD, MPH
LEARNING OUTCOMES

• Describe the prevalence of generalized anxiety disorder, de-
pression, and posttraumatic stress disorder risk in a sample
of US fire investigators.

• Explain how organizational stigma is associated with
reporting of mental health disorders in US fire investigators.

• Compare the type of behavioral and mental health services
used by US fire investigators.
Objective: The aim of the study is to estimate in a sample of US fire investiga-
tors the (1) prevalence of generalized anxiety disorder (GAD), depression, post-
traumatic stress disorder (PTSD) risk, and mental health services use and (2) as-
sociation between organizational stigma andmental health disorders.Methods:
This is a cross-sectional study design used to administer between November
2023 and January 2024, a 35-item behavioral/mental health survey. Results:
Approximately 18.0% of fire investigators had GAD, 22.8% depression, and
18.2% PTSD risk. Organizational stigma about mental health disorders was re-
ported by 53.3% of fire investigators. The most frequently used behavioral/
mental health services were cognitive behavioral therapy (40.1%) and medica-
tion management (36.1%). Organizational stigma around reporting mental
health disorders was significantly associated with PTSD risk (adjusted odds ra-
tio = 5.25 [2.41–11.43]). Conclusions: Mental health disorders are present in
the fire investigator workforce, and organizational stigma is associated with
limited report of PTSD risk.

Keywords: fire investigators, mental health, generalized anxiety disorder,
depression, posttraumatic stress disorder
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F ire investigators, a subgroup of the overall fire service workforce,
determine the origin and cause of fire incidents.1 Their primary

worksite functions require securing the fire scene and collecting phys-
ical evidence around the fire origin.1 There is very limited scientific
information available on the health and safety of US fire investigators.
The National Fire Protection Association estimated that in 2020, there
were approximately 1,041,200 career and volunteer firefighters, of
whom 676,900 (65%) were volunteer firefighters.2 In the same year,
the US Bureau of Labor Statistics estimated there were 12,400 US fire
investigators, a small fraction of the overall fire service.3 While a sig-
nificant amount of occupational health and safety research has been
conducted in structural firefighting and increasingly in wildland and
volunteer firefighters,4–7 there is a dearth of scientific information
about the fire investigator workforce. For example, there is no health
information on cardiovascular disease, cancer risk, musculoskeletal
disorders, behavioral/mental health, and personal protective safety
practices among fire investigators. To date, there is only one known
publication on fire investigator health and safety focused on environ-
mental sampling of airborne contaminants during hot, warm and cold
scene investigations.8

In the course of a fire investigation, fire investigators may en-
counter human remains particularly if the cause of the fire is related
to criminal activity, arson, or other suspicious circumstances.9–11 Sim-
ilar to their firefighter peers, irregular work hours, tenure of service,
and response to traumatic events may influence the development of
sleep disorders and mental health disorders, including anxiety, depres-
sion, posttraumatic stress disorder (PTSD), and psychological
distress.12–17 Despite the known mental health and psychosocial im-
pacts documented among structural firefighter peers,18–22 no literature
exists characterizing the behavioral and mental health experience of
fire investigators nor any potential barriers to seeking mental health
support. In the firefighter and broader first responder workforce, re-
cent studies have documented fear of confidentiality and negative ca-
reer impact as barriers to seeking mental health treatment.23,24 It may
be possible that there is a fear of reporting behavioral and mental
health issues among fire investigators necessitating research into the
mental health conditions and traumatic exposures encountered by fire
investigators.
e423

al Medicine. Unauthorized reproduction of this article is prohibited.

http://www.joem.org
mailto:acaban@med.miami.edu


Testoff et al JOEM • Volume 66, Number 9, September 2024

D
ow

nloaded from
 http://journals.lw

w
.com

/joem
 by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
2+

Y
a6H

515kE
=

 on 09/04/2024
Workforce stigma and other barriers to healthcare utilizationmay
contribute to underreporting of mental health disorders among fire in-
vestigators. Use of employer provided healthcare services for mental
health may be influenced by various concerns including fears of breach
in confidentiality, peer perception, quality of care, and employment se-
curity. Similar to their structural firefighter peers, irregular work hours
held by fire investigators may limit scheduling opportunities for them
to seek care.23 Gulliver et al found that while most firefighters had
knowledge of existing mental health services in their department, few
would recommend using them and would rather seek help from family
or utilize private services.25 It is important to note that fire investigators
can work in the public, private, or both sectors, and it is unknown if
differences in quality of care and accessibility to mental health ser-
vices exist between the different sectors. Perceived barriers to health-
care utilization such as accessibility, cost, and stigma contrast starkly
between volunteer and career firefighters, however differences be-
tween sectors of the fire investigator workforce are unknown.26

In this analysis, we estimate in a sample of US fire investigators
the (1) prevalence of self-reported generalized anxiety disorder
(GAD), depression, PTSD risk, and mental health services use and
(2) association between organizational stigma and mental health disor-
ders. We hypothesize that fire investigators who report organizational
stigma will be more likely to report a mental health disorder.
MATERIALS AND METHODS

Study Design and Sample
We used a cross-sectional study design to administer a 35-item

behavioral and mental health survey to a sample of fire investigators
between November 2023 and January 2024. The primary goal was
to collect information regarding self-reported GAD, depression, and
the risk of PTSD. Survey measures also assessed for organizational
stigma about reporting mental health disorders and individual utiliza-
tion of behavioral and mental health support services. Individuals who
were or are actively employed as fire investigators, were 18 years or
older, and can read and write in English were eligible to participate.
Fire investigators that work in both the public and private sectors were
included in the sample.

Participant Recruitment and Survey Administration
The survey was distributed via email listserv to the membership

of the International Association of Arson Investigators (IAAI), com-
prised of approximately 11,300 individuals including international in-
vestigators but predominately US fire investigators. The study flyer
was also published on IAAI social media (ie, Facebook). A total of
631 fire investigators that satisfied inclusion and exclusion criteria were
consented to and completed the survey (response rate = 5.58%). The
Research Electronic Data Capture (REDCap) portal was used to admin-
ister the consent form, prescreener, and survey. No personal identifiable
information was collected. The protocol (#20231096) was approved by
the University of Miami Institutional Review Board (IRB).

Study Outcome Measures
The behavioral and mental health survey incorporated three

validated screeners designed to assess for GAD, depression, and
PTSD risk.27–29 GAD was assessed using the seven-item Generalized
Anxiety Disorder screener (GAD-7), employing a four-point Likert
scale with response options from “(0) not at all” to “(3) nearly every
day” during the past 2 weeks. Participant responses were summed,
with a possible score range between 0 and 21, and a cutoff score of
10 or greater indicated moderate anxiety. At a 10-point cutoff the
GAD-7 has a sensitivity of 89% and a specificity of 82% for
GAD.27 The Patient Health Questionnaire (PHQ-8) is an eight-item
screener utilizing a four-point Likert scale with response options from
e424
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“(0) not at all” to “(3) nearly every day” over the past 2 weeks. Partic-
ipant responses were summed, with a possible score range 0–24, and a
cutoff score of 10 or greater indicates major depression.30 The five-
item PC-PTSD-5 evaluated participant PTSD risk. Response options
were “(1) yes” and “(0) no” with a possible score range between 0
and 5. A summed score of 4 or more was considered risk for PTSD.
Using a four-point cutoff, the PC-PTSD-5 has a sensitivity of 78%
and a specificity of 91% among US veterans.31

Other study measures included sociodemographic information,
type of fire investigator (private, public, and both), organizational stigma
in seeking mental health services, and individual utilization of behav-
ioral or mental health support services. Type of fire investigator was
assessed by the question, “Please indicate how long you have worked
in any of the fire investigator roles. If you have never worked in any
of these roles, select zero.” Participants recorded the number of years
served as a public or private investigator. Participants that answered both
questions were considered “both private and public,” while participants
that answered either question were classified as a private or public fire
investigator. Stigma for seeking mental health services was assessed
using the question, “During your career as a fire investigator, did you
ever feel there was a stigma or label in the profession around using
mental/behavioral health therapies for a work-related issue?” with re-
sponses options, “yes” or “no.” The individual use of mental health sup-
port services was assessed with question, “Please indicate if you have
EVER used any of the following mental/behavioral health therapies
for a work-related issue: (Check all that apply).” Response options in-
cluded “I have NEVER used a mental / behavioral health service for a
work-related issue,” “cognitive behavioral therapy,” “group therapy,”
“medication management,” “eye movement desensitization,” “process-
ing or addiction therapy,” and “other.” In addition, the Behavioral Risk
Factor Surveillance System question “Now thinking about your mental
health, which includes stress, depression, and problems with emotions,
for how many days during the past 30 days was your mental health not
good?” was included.

Statistical Analysis
A total of 631 surveys were collected. Fire investigators that

were retired or worked internationally were excluded from the final an-
alytic dataset (n = 116, 18.4%) leading toN = 515 US working fire in-
vestigators. Descriptive statistics were recorded as frequency and per-
cent for categorical variables and as a median with interquartile range
or mean ± standard deviation for continuous variables. The association
between mental health disorders and categorical variables was deter-
mined using chi-squared or Fisher’s exact test. Independent two-
sample Student’s t test were used for comparing means of continuous
variables. Univariate and multivariate binary logistic regression
models for each dichotomous mental health disorder screeners (pres-
ent vs absent) were used to estimate the association between mental
health disorders and sociodemographic characteristics, organizational
stigma, and utilization of behavioral and mental health support ser-
vices. Mental health disorders were stratified by participant gender.
Associations were quantified with estimates for unadjusted odds ratio
(uOR) and adjusted odds ratio (aOR) with corresponding 95% confi-
dence intervals (95%CI). Data management, missing analysis and all
other statistical analyses were performed using SPSS version 28
(IBM Corp., Armonk, NY). This manuscript and reported results ad-
heres to the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement (Supplemental Digital Content,
http://links.lww.com/JOM/B637).32

RESULTS

Descriptive Statistics
Among the 515 fire investigators, participant age ranged from

22 to 80 years with a mean age of 49.2 (standard deviation = 10.1)
© 2024 American College of Occupational and Environmental Medicine
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and were predominately male (90.7%), White race (94.5%), and non-
Hispanic ethnicity (95.9%) (Table 1). Sociodemographic and mental
health disorders were not significantly different by gender, except
for participant age where a greater proportion of female fire investiga-
tors were in younger age groups compared with their male counter-
parts (Table 2). Approximately 18.0% of fire investigators have
GAD, 22.8% depression, and 18.2% PTSD risk (Table 3). Participants
reported working in three different sectors including public investiga-
tion (72.7%), private investigation (3.6%), and both (23.7%). Stigma
in the profession around using mental/behavioral health services for
work related events was reported by 53.3% of fire investigators. The
top three most frequently used behavioral and mental health services
were cognitive behavioral therapy (40.1%), medication management
(36.1%), and group therapy (33.2%) (Fig. 1).

Generalized Anxiety Disorder
Compared with fire investigators that did not have GAD, fire

investigators that did have GAD were significantly more represented
among those who were 40–49 years old (45.6% vs 35.4%;
TABLE 1. Sociodemographic, Occupational Characteristics, and
Disorders Among US Fire Investigators (N = 515)

Characteristics

Total
Sample
n (%)*

Yes GAD
n (%)*

No GAD
n (%)*

All fire investigators 515 (100.0) 90 (18.0) 411 (82.0)
Age groups (yr)
20–29 12 (2.3) 3 (3.3) 9 (2.2)
30–39 67 (13.0) 15 (16.7) 50 (12.2)
40–49 189 (36.8) 41 (45.6) 145 (35.4)
50–59 172 (33.5) 29 (32.2) 137 (33.4)
60 and older 74 (14.4) 2 (2.2) 69 (16.8)

Gender
Male 449 (90.7) 79 (90.8) 357 (90.6)
Female 46 (9.3) 8 (9.2) 37 (9.4)

Race
White 481 (94.5) 85 (95.5) 383 (94.3)
Black 6 (1.2) 0 (0.0) 6 (1.5)
Other 22 (4.3) 4 (4.5) 17 (4.2)

Ethnicity
Hispanic 21 (4.1) 8 (9.2) 12 (2.9)
Non-Hispanic 487 (95.9) 79 (90.8) 395 (97.1)

Investigator type
Public 368 (72.7) 66 (74.2) 289 (71.7)
Private 18 (3.6) 5 (5.6) 13 (3.2)
Both 120 (23.7) 18 (20.2) 101 (25.1)

Perceived organizational stigma
Yes 274 (53.3) 60 (66.7) 207 (50.5)
No 240 (46.7) 30 (33.3) 203 (49.5)

Ever utilized mental health service
Yes 202 (39.8) 46 (51.1) 152 (37.6)
No 306 (60.2) 44 (48.9) 252 (62.4)

Depression
Yes 112 (22.8) 72 (80.9) 38 (9.7)
No 380 (77.2) 17 (19.1) 353 (90.3)

GAD
Yes 90 (18.0) - -
No 411 (82.0) - -

PTSD risk
Yes 92 (18.2) 46 (52.3) 42 (10.4)
No 413 (81.8) 42 (47.7) 361 (89.6)

Days in last month mental health not good,
median (25th%–75th%)

3 (3–10) 10 (6–20) 2 (0–5)

Other race includes Asian, Native Indian Hawaiian/other Pacific Islander, American Indian/
GAD, Generalized Anxiety Disorder; PTSD, posttraumatic stress disorder.
*Differences in subtotal population sample due to item nonresponse or missing. P values wer

test for mean.

© 2024 American College of Occupational and Environmental Medicine
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P < 0.001), Hispanic (9.2% vs 2.9%; P = 0.014), those who reported
organizational stigma (66.7% vs 50.5%; P = 0.005), those who previ-
ously reported use of mental health services (51.1% vs 37.6%;
P = 0.018), depression (80.9% vs 9.7%; P < 0.001), and PTSD risk
(52.3% vs 10.4%; P < 0.001). In the univariate model, fire investiga-
tors who were 20–29 years old (uOR =11.50; 95% CI 1.69–78.39,
P = 0.013), 30–39 years old (10.35; 2.26–47.31; P = 0.003),
40–49 years old (9.76; 2.29–41.50; P = 0.002), and 50–59 years old
(7.30; 1.69–31.50; P = 0.008) were significantly more likely to report
GAD (Table 4). Fire investigators that were Hispanic ethnicity (3.33;
1.32–8.42; P = 0.011); previously utilized behavioral and mental health
services (1.73; 1.09–2.75; P = 0.019); had depression (39.34;
21.05–73.54; P < 0.001); and PTSD risk (9.41; 5.56–15.94; P < 0.001)
were also significantlymore likely to report GAD. From amultivariate bi-
nary logistic regression model resulted significant association with age
groups for 30–39 years old (aOR =16.20; 95% CI 2.23–117.62;
P = 0.006), 40–49 years old (9.73; 1.46–64.98; P = 0.019), and
50–59 years old (8.88; 1.34–59.04; P = 0.024) compared with those
60 years and older. The same model also yielded both depression
Mental Health Service Utilization Stratified by Mental Health

P

Yes
Depression
n (%)*

No
Depression
n (%)* P

Yes
PTSD
n (%)*

No PTSD
n (%)* P

112 (22.8) 380 (77.2) 92 (18.2) 413 (81.8)

3 (2.7) 8 (2.1) 3 (3.3) 8 (1.9)
14 (12.5) 50 (13.2) 15 (16.3) 52 (12.6) 0.517

0.005 55 (49.1) 129 (34.0) 0.022 37 (40.2) 129 (35.9)
32 (28.6) 130 (34.3) 27 (29.3) 142 (34.5)
8 (7.1) 62 (16.4) 10 (10.9) 62 (15.1)

0.955 97 (92.4) 336 (91.1) 0.670 82 (93.2) 360 (90.7) 0.455
8 (7.6) 33 (8.9) 6 (6.8) 37 (9.3)

106 (95.5) 354 (94.2) 84 (93.3) 388 (94.9)
0.822 0 (0.0) 5 (1.3) 0.770 0 (0.0) 6 (1.4) 0.260

5 (4.5) 17 (4.5) 6 (6.7) 15 (3.7)

0.014 7 (6.4) 12 (3.2) 0.157 6 (6.7) 14 (3.4) 0.145
102 (93.6) 364 (96.8) 83 (93.3) 396 (96.6)

84 (75.7) 267 (71.8) 64 (71.1) 298 (73.4)
0.386 3 (2.7) 15 (4.0) 0.662 2 (2.2) 16 (3.9) 0.560

24 (21.6) 90 (24.2) 24 (26.7) 92 (22.7)

0.005 80 (71.4) 181 (47.8) <0.001 76 (82.6) 191 (46.4) <0.001
32 (28.6) 198 (52.2) 16 (17.4) 221 (53.6)

0.018 58 (52.3) 137 (36.6) 0.003 53 (58.2) 142 (34.9) <0.001
53 (47.7) 237 (63.4) 38 (41.8) 265 (65.1)

<0.001 - - - 53 (60.2) 57 (14.4) <0.001
- - 35 (39.8) 340 (85.6)

- 72 (65.5) 17 (4.6) <0.001 46 (52.3) 42 (10.4) <0.001
38 (34.5) 353 (95.4) 42 (47.7) 361 (89.6)

<0.001 53 (48.2) 35 (9.3) <0.001 - - -
57 (51.8) 340 (90.7) - -

<0.001 12 (6–20) 2 (0–5) <0.001 10 (5–15) 2 (0–5) <0.001

Alaskan Native, and other.

e calculated with chi-squared or Fisher’s exact test for association or two-sample Student’s t
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TABLE 2. Sociodemographic, Occupational Characteristics, and Mental Health Disorders Stratified by Gender Among US Fire
Investigators (n = 495)

Characteristics
Total Sample

n (%)*
Male
n (%)*

Female
n (%)* P Value*

Row total 495 (100.0) 449 (87.2) 46 (8.9)
Age groups (yr) 0.007
20–29 12 (2.4) 9 (2.0) 3 (6.5)
30–39 67 (13.6) 57 (12.7) 10 (21.7)
40–49 178 (36.0) 157 (35.0) 21 (45.7)
50–59 166 (33.6) 155 (34.6) 11 (23.9)
60 and older 71 (14.4) 70 (15.6) 1 (2.2)

Race 1.00
White 462 (94.3) 418 (94.1) 44 (95.7)
Black 6 (1.2) 6 (1.4) 0 (0.0)
Other 22 (4.5) 20 (4.5) 2 (4.3)

Ethnicity 0.118
Hispanic 21 (4.3) 17 (3.8) 4 (8.9)
Non-Hispanic 467 (95.7) 426 (96.2) 41 (91.1)

Investigator type 0.154
Public 353 (72.6) 322 (73.0) 31 (68.9)
Private 18 (3.7) 14 (3.2) 4 (8.9)
Both 115 (23.7) 105 (23.8) 10 (22.2)

Perceived organizational stigma 0.302
Yes 265 (53.6) 237 (52.9) 28 (60.9)
No 229 (46.4) 211 (47.1) 18 (39.1)

Ever utilized mental health services 0.265
Yes 196 (40.2) 174 (39.4) 22 (47.8)
No 292 (59.8) 268 (60.6) 24 (52.2)

Depression 0.670
Yes 369 (77.8) 97 (22.4) 33 (80.5)
No 105 (22.2) 336 (77.6) 8 (19.5)

GAD 0.955
Yes 394 (81.9) 357 (81.9) 37 (82.2)
No 87 (18.1) 79 (18.1) 8 (17.8)

PTSD risk 0.455
Yes 88 (18.1) 82 (18.6) 6 (14.0)
No 397 (81.9) 360 (81.4) 37 (86.0)

Days in last month mental health not good, median (25th%–75th%) 3 (0–10) 3 (0–10) 3 (1–6) 0.574

Other race includes Asian, Native Indian Hawaiian/other Pacific Islander, American Indian/Alaskan Native, and other.
GAD, Generalized Anxiety Disorder; PTSD, posttraumatic stress disorder.
*Differences in subtotal population sample due to item nonresponse or missing. P values were calculated with chi-squared or Fisher’s exact test for association or two-sample Student’s t

test for continuous variables.
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(20.16; 9.22–44.08; P < 0.001) and PTSD risk (4.18; 1.83–9.57;
P < 0.001) as significant predictors of GAD.

Depression
Fire investigators with depression were significantly more rep-

resented among those 40–49 years old (49.1% vs 34.0%; P = 0.022),
thosewho reported organizational stigma, who previously used behav-
ioral andmental health services (52.3% vs 36.6%;P = 0.003), reported
GAD (65.5% vs 4.6%; P < 0.001), and were at PTSD risk (48.2% vs
9.3%; P < 0.001). The univariate binary logistic model estimated that
those 40–49 years old (3.30; 1.48–7.36; P = 0.003); having used be-
havior or mental health services (1.83; 1.23–2.91; P = 0.003); GAD
(39.34; 21.05–73.54; P < 0.001); and PTSD risk (9.03; 5.42–15.05;
P < 0.001) were significantly more likely to report depression. In the
multivariate binary logistic regression model, PTSD risk versus no
PTSD risk (aOR = 2.77 [1.29–5.94]; P = 0.009) and having GAD ver-
sus not having GAD (19.60; 20.92–87.88; P < 0.001) remained signif-
icantly associated with depression after controlling for covariates.

PTSD Risk
PTSD risk was significantly more represented among fire inves-

tigators that reported organizational stigma (82.6% vs 46.4%
P < 0.001), had previously used behavioral or mental health services
(58.2% vs 34.9%; P < 0.001), had depression (60.2% vs 14.4%
e426
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P < 0.001), and GAD (52.3% vs 10.4%; <0.001). In the univariate bi-
nary logistic regression model, organizational stigma (uOR = 5.50
[3.01–9.75]; P < 0.001); having ever used behavioral or mental health
services (2.60; 1.64–4.14; P < 0.001); GAD (9.41; 5.56–15.94;
P < 0.001); and depression (9.03; 5.42–15.05; P < 0.001) were signifi-
cantly associatedwith PTSD risk. Organizational stigmaversus no orga-
nizational stigma (aOR = 5.25 [2.41–11.43]; P < 0.001); having depres-
sion versus no depression (2.79; 1.28–6.06; P = 0.010); and having
GAD versus not having GAD (4.01; 1.80–8.93; P < 0.001) remained
significantly associated with PTSD risk after controlling for covariates.
DISCUSSION
We documented the first time that US fire investigators experi-

ence and report elevated rates of GAD, depression, and PTSD risk.
Those that reported a mental health disorder were significantly more
likely to have a comorbid mental health disorder. Furthermore, those
with PTSD risk were significantly more likely to report organizational
stigma around reporting mental health disorders. In this study, more
than half of the participating fire investigators reported organizational
stigma regarding use of mental health services given their experiences
on the job and nearly 40% used some type of mental or behavioral
health service. Among all the mental health services used by fire
© 2024 American College of Occupational and Environmental Medicine
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TABLE 3. Summary of Study Outcome Measurements From a
Mental Health SURVEY Among US Fire Investigators

Mental Health Disorder Outcomes
All Fire Investigators

(N = 515)

GAD-7 anxiety sum scorea

Mean (SD) 5.1 (4.9)
Median (25th%–75th%) 4 (1–8)
Min–max 0–21

Anxiety
Present 90 (18.0)
Absent 411 (82.0)

PHQ-8 depression sum score
Mean (SD) 5.7 (5.1)
Median (25th%–75th%) 4 (2–9)
Min–max 0–24

Depression
Present 112 (22.8%)
Absent 380 (77.2%)

PC-PTSD-5 sum score
Mean (SD) 1.8 (1.7)
Median (25th%–75th%) 1 (0–3)
Min–max 0–5

PTSD
Present 92 (18.2%)
Absent 413 (81.8%)

Presence of any mental health disorder
None 320 (67.7%)
At least one 153 (32.3%)

No. any mental health disorder
0 320 (67.7%)
1 68 (14.4%)
2 44 (9.3%)
3 41 (8.7%)

GAD, Generalized Anxiety Disorder; PTSD: posttraumatic stress disorder; SD, stan-
dard deviation.

aGeneralized Anxiety Disorder is a seven-item screener utilizing a four-point Likert
scale with response options from “not at all” to “nearly every day” during the past 2 weeks.
A cutoff score of 10 or greater indicated moderate anxiety.

bThe Patient Health Questionnaire is an eight-item screener utilizing a four-point Likert
scale with response options from “not at all” to “nearly every day” over the past 2 weeks. A
cutoff score of 10 or greater indicates major depression.

cThe five-item PC-PTSD-5 is a five-item screener utilizing a response option with
“yes” and “no.” A summed score of 4 or more was considered risk for PTSD.

FIGURE 1. Type ofmental health services used among a sample
of fire Investigators who indicated previously using mental
health services (n = 202 out of 515).
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investigators, cognitive behavioral therapy was the most frequently
used and over a third used medication management.

The prevalence of psychiatric disorders in the broad firefighter
workforce is variable.33,34 For example, studies on the mental health of
firefighters among those in career and volunteer roles have estimated
PTSD and depression to range from 5.4% to 37.0% and 22.0% to
39.7%, respectively.33–35 In a longitudinal study of American fire-
fighters by Gulliver et al, they documented through clinical interview
a range of GAD between 0.57%–1.1% occurring within their first 3
years of service.36 In a cross-sectional study of Canadian firefighters,
11.7% screened positive for GAD using the GAD-7 screener with a
cutoff score of greater than 9.37 These rates on psychiatric disorders
in the fire service contrast with those of the general US population
where the American Psychological Association estimates the preva-
lence of PTSD at 3.5% and major depressive disorder around 7% for
adults.38 These rates further contrast starkly for fire investigators that
were younger, reported organizational stigma, and used mental or be-
havioral health services. Variations in these rates may be due to the
type of workplace exposure encountered at the fire scene, frequency
attending fire scenes, or due to access of screening, diagnostic and
treatment mental health services by fire investigators.

Fire investigators that reported a mental health disorder were
significantly more likely to have a comorbid mental health disorder.
© 2024 American College of Occupational and Environmental Medicine
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This finding is consistent with other studies on mental health among
structural firefighters. Zegel et al found firefighters with probable
PTSD and firefighters with comorbid alcohol use disorder and proba-
ble PTSD had significantly higher depressive symptom scores than
trauma-only exposed firefighters.39 They reported 10.5% with proba-
ble clinical depression and 9.7% with probable PTSD. Similarly, Chiu
et al found significant PTSD and depression comorbidity in fire-
fighters that responded to the World Trade Center.40 These findings
highlight the need to routinely screen and evaluate the mental health
status throughout the career of a fire investigator, especially younger
fire investigators who were significantly more likely to report GAD.

We did not ascertain the availability of behavioral and mental
health services provided by fire agencies employing the fire investiga-
tors, regardless of the mental health conditions reported by the inves-
tigators. However, we found a greater number of fire investigators with
PTSD risk who reported organizational/agency stigma. Kim et al doc-
umented that among the general firefighter workforce, nearly 10.0%
of those with probable PTSD reported receiving mental health
services.33 Those firefighters reported stigma and perceived treatment
accessibility as barriers to seeking mental health treatment. In our
study, those that did access mental healthcare services reported use
of varying services, with cognitive behavioral services being the most
frequently used. Studies in the broader US population have docu-
mented that stigma can impede help-seeking behaviors with an inverse
relationship documented between stigma and treatment seeking, ad-
herence, and continuation.41

The present analysis of survey data is not without limitations.
The IAAI has a membership estimated at 11,300, yet only 631 surveys
were completed, a relatively low response rate. This could suggest self-
selection bias in that only IAAI members with mental health condi-
tions responded to the survey request, thus potentially limiting the ex-
ternal generalizability of the study findings to the entire US fire inves-
tigator workforce. Survey data is self-reported and not validated
against a medical record which could impact the sample prevalence
of medical health conditions truly experienced by the investigators.
Some of the results should be interpreted with caution given wider
confidence interval widths due to the small sample size in some of
the characteristics. Of note, due to the cross-sectional nature of the study
design, causation cannot be inferred as we do not know if the job expo-
sures gave rise to any mental health disorder or if the mental health dis-
order existed before employment. However, given that our study is con-
sidered as the first to evaluate mental health disorders among fire inves-
tigators, the results can be used for designing future studies.

Despite these limitations, there are several strengths to note in
this study. The findings of this research project are the first to ever
e427
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TABLE 4. Univariate andMultivariate Binary Logistic RegressionModels for Presence ofMental Health Disorder (Generalized Anxiety
Disorder, Depression, PTSD Risk) Among US Fire Investigators, N = 515

Characteristics
GAD

UOR (95%CI)*
GAD

AOR (95%CI)†
Depression

UOR (95%CI)*
Depression

AOR (95%CI)†
PTSD Risk

UOR (95%CI)*
PTSD Risk

AOR (95%CI)†

Age groups (ref = 60 yr and older)
20–29 yr old 11.50 (1.69–78.39) 9.78 (0.68–140.59) 2.91 (0.64–13.26) 0.63 (0.06–6.93) 2.33 (0.53–10.27) 2.22 (0.24–20.20)
30–39 yr old 10.35 (2.26–47.31) 16.20 (2.23–117.62) 2.17 (0.84–5.58) 0.64 (0.16–2.51) 1.79 (0.74–4.32) 1.79 (0.48–6.59)
40–49 yr old 9.76 (2.29–41.50) 9.73 (1.46–64.98) 3.30 (1.48–7.36) 1.29 (0.41–4.09) 1.55 (0.73–3.31) 1.55 (0.47–5.07)
50–59 yr old 7.30 (1.69–31.50) 8.88 (1.34–59.04) 1.91 (0.83–4.38) 0.64 (0.20–2.09) 1.18 (0.54–2.58) 1.66 (0.52–5.34)

Gender (ref = male)
Female 0.98 (0.44–2.18) 0.92 (0.23–3.75) 0.84 (0.38–1.88) 0.73 (0.20–2.71) 0.71 (0.29–1.74) 0.62 (0.19–2.07)

Ethnicity (ref = non-Hispanic)
Hispanic 3.33 (1.32–8.42) 3.48 (0.71–17.12) 2.08 (0.80–5.42) 0.45 (0.09–2.25) 2.05 (0.76–5.48) 0.99 (0.27–3.67)

Investigator type (ref = Public)
Private 1.68 (0.58–4.89) 5.18 (0.99–26.99) 0.64 (0.18–2.25) 0.23 (0.03–1.91) 0.58 (0.13–2.59) 0.36 (0.03–4.16)
Both 0.78 (0.44–1.38) 1.08 (0.40–2.91) 0.85 (0.51–1.42) 0.99 (0.42–2.36) 1.22 (0.72–2.05) 1.18 (0.55–2.53)

Perceived organizational stigma
Yes 1.96 (1.22–3.17) 0.72 (0.32–1.60) 2.74 (1.73–4.32) 1.46 (0.70–3.06) 5.50 (3.01–9.75) 5.25 (2.41–11.43)

Ever utilized mental health service (ref = no)
Yes 1.73 (1.09–2.75) 0.79 (0.38–1.67) 1.89 (1.23–2.90) 1.59 (0.81–3.12) 2.60 (1.64–4.14) 1.61 (0.88–2.98)

Depression (ref = no)
Yes 39.34 (21.05–73.54) 20.16 (9.22–44.08) - - 9.03 (5.42–15.05) 2.79 (1.28–6.06)

PTSD risk (ref = no)
Yes 9.41 (5.56–15.94) 4.18 (1.83–9.57) 9.03 (5.42–15.05) 2.77 (1.29–5.94) - -

GAD (ref = no)
Yes - - 39.34 (21.05–73.54) 19.60 (9.18–43.42) 9.41 (5.56–15.94) 4.01 (1.80–8.93)

Days in last month mental health
not good

1.15 (1.11–1.18) 1.08 (1.03–1.13) 1.17 (1.13–1.21) 1.10 (1.06–1.15) 1.10 (1.07–1.13) 1.03 (0.99–1.07)

*Ref = reference group; UOR (95% CI) = unadjusted odds ratio and the 95% confidence interval, CI.
†AOR (95% CI) = adjusted odds ratio and the 95% confidence interval.
GAD, Generalized Anxiety Disorder; PTSD, posttraumatic stress disorder.
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 document the mental health disorders experienced by fire investiga-
tors. The IAAI is one of the largest professional fire investigator orga-
nizations in the world representing a significantly large proportion of
the overall fire investigator workforce who seek training, education
and certification through the IAAI. Survey data was collected anony-
mously and through the university’s web-based survey platform, which
should encourage honest and candid survey responses from the fire in-
vestigators. Survey measures assessing for mental health disorders were
consistent with those used in general population mental health survey
assessments. This study is also significant in documenting healthcare
seeking behaviors for mental health disorders in this understudied
worker group, identifying potential workplace interventions to support
access and utilization of mental health services.

Fire Investigators are a unique and understudied occupational
subgroup of the fire service. During the postfire scene investigation
process, fire investigators can be exposed to many harmful physical
and psychological hazards including physical strain, human death
and body remains.9–11 Repeated exposure to these traumatic events
at fires, over time, increases mental health disorders and psychological
distress. This study adds new and critical information on the mental
health conditions and mental healthcare services accessed by fire in-
vestigators. Additional research is needed regarding surveillance of
and workplace interventions for the specific mental health disorders
prevalent in the fire investigator workforce.

ACKNOWLEDGMENTS
The authors thank all the fire investigators, members of the Inter-

national Association of Arson Investigators (IAAI) who took the time
to complete the mental health survey distributed by the IAAI. Wewould
also like to thankMs. Sarah Pendley, IAAI-CFI, CFEI, CVFI, CFII, for
her support on the research project. This manuscript was quality
checked against STROBE guidelines for reporting observational studies.
e428

Copyright © 2024 American College of Occupational and Environment
Survey data collected as part of this study is anonymous. Individuals in-
terested in accessing the data should contact the International Associa-
tion of Arson Investigators (Mr. Jeffrey L. Pauley). STROBE guidelines
were followed.
REFERENCES
1. Daeid NN. Fire Investigation. CRC Press; Boca Raton, FL; 2004.
2. Fahy R, Evarts B, Stein GP. US Fire Department Profile 2020. MA, USA:

National Fire Protection Association Quincy; 2022.
3. U.S. Bureau of Labor Statistics. Occupational employment and wage statistics.

33-2021 Fire Inspectors and Investigators. https://www.bls.gov/oes/2020/may/
oes332021.htm. Accessed April 9, 2023.

4. Soteriades ES, Smith DL, Tsismenakis AJ, Baur DM, Kales SN. Cardiovascular
disease in US firefighters: a systematic review. Cardiol Rev 2011;19:202–215.

5. Stanley IH, Hom MA, Joiner TE. A systematic review of suicidal thoughts and
behaviors among police officers, firefighters, EMTs, and paramedics. Clin
Psychol Rev 2016;44:25–44.

6. Jalilian H, Ziaei M, Weiderpass E, Rueegg CS, Khosravi Y, Kjaerheim K. Cancer
incidence and mortality among firefighters. Int J Cancer 2019;145:2639–2646.

7. Igboanugo S, Bigelow PL, Mielke JG. Health outcomes of psychosocial stress
within firefighters: a systematic review of the research landscape. J Occup
Health 2021;63:e12219.

8. Horn GP, Madrzykowski D, Neumann DL, Mayer AC, Fent KW. Airborne
contamination during post-fire investigations: hot, warm and cold scenes. J
Occup Environ Hyg 2022;19:35–49. doi:10.1080/15459624.2021.2002343.

9. Schmidt CW, Symes SA. The Analysis of Burned Human Remains. Academic
Press; London, UK; 2015.

10. McAllister JL, Carpenter DJ, Roby RJ, Purser D. The importance of autopsy and
injury data in the investigation of fires. Fire Technol 2014;50:1357–1377.

11. Lemmers SA, Gonçalves D, Cunha E, Vassalo AR, Appleby J. Burned fleshed
or dry? The potential of bioerosion to determine the pre-burning condition of
human remains. J Archaeol Method Theory 2020;27:972–991.

12. Billings JM. Firefighter sleep: a pilot study of the agreement between actigraphy
and self-reported sleep measures. J Clin Sleep Med 2022;18:109–117.
© 2024 American College of Occupational and Environmental Medicine

al Medicine. Unauthorized reproduction of this article is prohibited.

https://www.bls.gov/oes/2020/may/oes332021.htm
https://www.bls.gov/oes/2020/may/oes332021.htm


JOEM • Volume 66, Number 9, September 2024 Mental Health Disorders in US Fire Investigators

D
ow

nloaded from
 http://journals.lw

w
.com

/joem
 by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
2+

Y
a6H

515kE
=

 on 09/04/2024
13. CrammH, Richmond R, Jamshidi L, et al. Mental health of Canadian firefighters:
the impact of sleep. Int J Environ Res Public Health 2021;18:13256.

14. Nowak K, Łukomska B. The impact of shift work on the well-being and
subjective levels of alertness and sleepiness in firefighters and rescue service
workers. Int J Occup Saf Ergon 2021;27:1056–1063.

15. Vancampfort D, De Soir E, van Winkel R, et al. Physical activity, sedentary
behaviour and mental health outcomes in firefighters: a cross-sectional study.
J Work Behav Health 2023;1–18.

16. Sawhney G, Jennings KS, Britt TW, Sliter MT. Occupational stress and mental
health symptoms: examining the moderating effect of work recovery strategies
in firefighters. J Occup Health Psychol 2018;23:443–456.

17. Thomas CL, Collen JF. Burnt out: how to help firefighters help themselves. J
Clin Sleep Med 2022;18:9–10.

18. Vargas de Barros V,Martins LF, Saitz R, Bastos RR, Ronzani TM.Mental health
conditions, individual and job characteristics and sleep disturbances among
firefighters. J Health Psychol 2013;18:350–358.

19. Hom MA, Stanley IH, Ringer FB, Joiner TE. Mental health service use among
firefighters with suicidal thoughts and behaviors. Psychiatr Serv 2016;67:688–691.

20. Jahnke SA, Poston WSC, Haddock CK, Murphy B. Firefighting and mental
health: experiences of repeated exposure to trauma. Work 2016;53:737–744.

21. WolkowAP, Barger LK, O'Brien CS, et al. Associations between sleep disturbances,
mental health outcomes and burnout in firefighters, and the mediating role of sleep
during overnight work: a cross-sectional study. J Sleep Res 2019;28:e12869.

22. Henderson SN, Van Hasselt VB, LeDuc TJ, Couwels J. Firefighter suicide:
understanding cultural challenges for mental health professionals. Prof
Psychol Res Pract 2016;47:224–230.

23. Haugen PT, McCrillis AM, Smid GE, Nijdam MJ. Mental health stigma and
barriers to mental health care for first responders: a systematic review and
meta-analysis. J Psychiatr Res 2017;94:218–229.

24. Johnson CC, Vega L, Kohalmi AL, Roth JC, Howell BR, Van Hasselt VB.
Enhancing mental health treatment for the firefighter population: understanding
fire culture, treatment barriers, practice implications, and research directions.
Prof Psychol Res Pract 2020;51:304–311.

25. Gulliver SB, Pennington ML, Torres VA, et al. Behavioral health programs in
fire service: surveying access and preferences. Psychol Serv 2019;16:340–345.

26. Stanley IH, Boffa JW, Hom MA, Kimbrel NA, Joiner TE. Differences in
psychiatric symptoms and barriers to mental health care between volunteer
and career firefighters. Psychiatry Res 2017;247:236–242.

27. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing
Generalized Anxiety Disorder: the GAD-7. Arch Intern Med 2006;166:
1092–1097.
© 2024 American College of Occupational and Environmental Medicine

Copyright © 2024 American College of Occupational and Environment
28. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med 2001;16:606–613.

29. Prins A, Bovin MJ, Smolenski DJ, et al. The primary care PTSD screen for
DSM-5 (PC-PTSD-5): development and evaluation within a veteran primary
care sample. J Gen Intern Med 2016;31:1206–1211.

30. Wu Y, Levis B, Riehm KE, et al. Equivalency of the diagnostic accuracy of the
PHQ-8 and PHQ-9: a systematic review and individual participant data meta-
analysis. Psychol Med 2020;50:1368–1380.

31. BovinMJ, Kimerling R,Weathers FW, et al. Diagnostic accuracy and acceptability
of the primary care posttraumatic stress disorder screen for the Diagnostic and
Statistical Manual of Mental Disorders (Fifth Edition) among US veterans.
JAMA Netw Open 2021;4:e2036733–e2036733.

32. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP,
STROBE Initiative. Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational
studies. BMJ 2007;335:806–808.

33. Kim JE, Dager SR, Jeong HS, et al. Firefighters, posttraumatic stress disorder,
and barriers to treatment: results from a nationwide total population survey.
PloS One 2018;13:e0190630.

34. Bryant RA, Harvey AG. Posttraumatic stress in volunteer firefighters. predictors
of distress. J Nerv Ment Dis 1995;183:267–271.

35. Fullerton CS, Ursano RJ, Wang L. Acute stress disorder, posttraumatic stress
disorder, and depression in disaster or rescue workers. Am J Psychiatry 2004;
161:1370–1376.

36. Gulliver SB, Zimering RT, Knight J, et al. A prospective study of firefighters'
PTSD and depression symptoms: the first 3 years of service. Psychol Trauma
2021;13:44–55.

37. Carleton RN, Afifi TO, Turner S, et al. Mental disorder symptoms among public
safety personnel in Canada. Can J Psychiatry 2018;63:54–64.

38. American Psychiatric Association D, Association AP.Diagnostic and Statistical
Manual of Mental Disorders: DSM-5. vol 5. Washington, DC: American Psy-
chiatric Association; 2013.

39. Zegel M, Lebeaut A, Healy N, Tran JK, Vujanovic AA.Mental health correlates
of probable posttraumatic stress disorder, probable alcohol use disorder, and
their co-occurrence among firefighters. Behav Modif 2022;46:395–421.

40. Chiu S, Niles JK, Webber MP, et al. Evaluating risk factors and possible
mediation effects in posttraumatic depression and posttraumatic stress disorder
comorbidity. Public Health Rep 2011;126:201–209.

41. Clement S, Schauman O, Graham T, et al. What is the impact of mental health-
related stigma on help-seeking? A systematic review of quantitative and
qualitative studies. Psychol Med 2015;45:11–27.
e429

al Medicine. Unauthorized reproduction of this article is prohibited.


