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Background: Prevalence rates of smokeless tobacco (SLT) use among firefighters are remarkably high and
substantially higher than similar occupational groups and the general U.S. population. The purpose of
this study was to explore the perspectives of fire service personnel regarding cancer and its associations
with tobacco and SLT use.
Methods: This descriptive study used a qualitative approach. Key informant interviews were conducted
in 39 career firefighters and fire service administration from across the U.S. Discussion were recorded,
transcribed verbatim and transferred to NVivo software for narrative analysis. Topics explored included
cancer perceptions, attitudes and beliefs, and cultural factors related to SLT use behaviors. Results: Major
themes that emerged among fire service personnel included concerns about cancer and its risk factors
including firefighting tasks, such as fire overhaul operations, and from their lifestyle behaviors, such as
alcohol and tobacco use. Firefighters also suggested a number of reasons for their increased SLT use, such
as fire department tobacco-free policy and fire service culture.
Conclusion: The current study provides a rich foundation for future research, prevention, and inter-
vention efforts for the fire service and research communities regarding tobacco and SLT use and cancer
risk. Additional research on firefighters' cancer beliefs deserves future research in order to improve
messaging about the risks of cancer due to firefighting.
� 2020 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Firefighters play a crucial role in protecting lives and property in
the communities they serve. They are expected to be the first to
respond to emergencies of all types including fire suppression,
providing emergency medical services, and rescue operations [1].
Thus, serving as a firefighter is a physically and mentally
demanding profession. The occupational exposures from required
duties put firefighters at risk for both injuries and diseases, making
their sustained health and wellness a key concern [2,3].

There has been considerable research into the relationship be-
tween firefighting and cancer due to growing concerns about
firefighters' exposures to carcinogens during fire suppression op-
erations [4,5]. Exposure to recognized or probable carcinogens such
as benzene, polycyclic aromatic hydrocarbons (PAHs), and volatile
organic compounds (VOCs) are common on the fire ground and
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during fire combustion [6e8]. Because of these factors, firefighters
experience a greater risk and high proportionate mortality ratio of
several forms of cancer such as malignant melanoma and multiple
myeloma [5,9e15].

While some cancer-related occupational hazards are unavoid-
able for firefighters, it is critical that modifiable risk factors for
cancer be identified and eliminated. Because of the increased risk of
cancer for firefighters, there has been a strong emphasis on
addressing modifiable risk factors, including encouraging
personnel to be tobacco free [2,16]. Firefighters currently have
lower smoking rates (13.6%) than the general public (15.5%) and
similar occupation groups such as the military (32.2%) [17e19]. In
contrast, prevalence of smokeless tobacco (SLT) use in the U.S. Fire
Service is high (17.4%) when compared with adult males in the
general U.S. population (4.0%) and among military personnel
(15.6%) [17,20,21]. The reduction in smoking among firefighters
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Table 1
Demographic characteristics of the 39 participants

Characteristics

Age (years; SD) 44.8 (8.3)

Gender (% male) 89.7

Race (%)

Caucasian 94.9

Of Hispanic origin (% yes) 7.7

Time in the fire service (years) 21.5

Rank/position in fire department

Firefighter 15.4

Firefighter/Paramedic 2.6

Driver operator 2.6

Lieutenant 5.1

Captain 15.4

Battalion chief, deputy chief, etc 28.2

Fire chief 17.9

Civilian (non-department) healthcare providers 12.8

Table 2
Interview guide: guiding questions and prompts

1. What do you think your chance is of developing cancer while you are in fire
service?

- How would you rate your chance of developing cancer?
- How do you think your chance of developing cancer compares to the
average people your age?

- What has contributed to the cancer risk factors among firefighters?
2. How common/acceptable is tobacco and SLT use in the fire service?

- How common is SLT use among the personnel at your department?
- How have trends in SLT use changed among firefighters over time?
- What has contributed to the changes in SLT use among firefighters?
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over the last several decades (i.e., 61.1% in 1980s) [22] and the
subsequent rise in SLT use probably reflects important policy and
cultural changes in the Fire Service such as prohibitions against
cigarette smoking in fire stations [16]. In addition, personal risk
factors such as using SLT as an alternative for smoking cessation
may contribute to the high rates of SLT use among firefighters.

A growing body of literature over the past decade highlights SLT
use as an important cancer risk factor in addition to smoking. SLT
use is likely related to cancer development because it contains
more than 30 carcinogens [23,24]. For instance, data from epide-
miological studies suggest that the risk of head and neck cancers
are significantly higher among SLT users compared to non-SLT
users [25]. Moreover, a number of studies have found increased
risk for all-cause mortality among SLT users compared to non-
tobacco users, ranging from 20-40% excess risk [26,27].

Despite evidence of strong associations between firefighting
and cancer, less is known about how firefighters perceive their
cancer risks and how their attitudes about health behaviors such as
tobacco and SLT use affect their cancer risk perceptions. The pur-
pose of this paper is to analyzed qualitative data findings from 39
fire service leaders, firefighters, fire service health promotion
personnel, and fire service healthcare providers Analysis of the data
was conducted in order to gather a better understanding of fire-
fighters' perspectives on cancer risk and their tobacco and SLT use.
In particular, we explored the SLT's role and patterns of use in the
fire service, determined influences that contributed to either
increased or reduced use, and examined how the culture of the fire
service views SLT use.

2. Materials and methods

2.1. Design

Sampling Procedures/Firefighters Recruitment. Participants
were solicited through two different methods: 1) contacting par-
ticipants from previous studies [17,28]; and 2) posting on the “Se-
cret List” e a popular email listserv in the fire service. Both outlets
provided a study announcement that outlined the purpose of the
study as exploring cancer perceptions and SLT use in the fire ser-
vice. Interested personnel were instructed to contact the project
Principal Investigator for possible study inclusion. Selection was
based on having range of region (East, Central, West), roles in the
fire service (career firefighters, fire service leaders, health promo-
tion personnel, and healthcare providers), and SLT use status
(current, former, non-users). Only career firefighters were selected
for this study because of the focus on firefighter-related occupa-
tional exposures and associated cancer risks. The recruitment
strategy was periodically adjusted as required to obtain a maxi-
mally diverse sample in relation to role in the fire service and SLT
use status. For example, a fire service mailing list was employed to
recruit firefighters who were current and former SLT users, and a
medical personnel database was used to recruit health promotion
personnel and their healthcare providers. Other methods included
emailing fire chiefs to distribute a study announcement to their
firefighters. We judged that thematic saturation was reached at 39
interviews, when a sufficiently diverse sample had been obtained,
and no new themes were emerging from ongoing analysis.

2.2. Participants

The majority of participants were male (89.7%) and Caucasian
(94.9%), which is reflective of the general population of the fire
service [29]. Approximately 21% of participants were at the fire-
fighter rank (n ¼ 8; firefighter, firefighter/paramedic, driver oper-
ator) or at officer rank (n ¼ 8; Lieutenant, Captain), respectively
while 46.1% were either fire chiefs or deputy/battalion chiefs
(n ¼ 18), and the remainder worked in a health capacity within the
department (e.g. wellness coordinator, physician; n ¼ 5) (Table 1).
2.3. Interview protocol

Phone interviews were scheduled after participants agreed to
participate in the study. They also received an email with the
Consent Form describing the purpose of the study and the consent
process. Prior to the interviews, the purpose and procedures of the
study were read and explained to the participants, and they were
given the opportunity to ask questions. Once all questions were
addressed, participants were asked to provide verbal informed
consent and answered a short survey with questions about de-
mographics and occupational history. Interviews were recorded
with the interviewee's consent. The confidentiality and anonymity
of participants was maintained at all times through adherence to
standard ethical procedures. All recruiting and interviewing was
conducted between March and August, 2017 and the study was
approved by the National Development and Research Inc., Institu-
tional Review Board. Researchers (NJ, CP, HK) carried out the semi-
structured interviews; interviews lasted from 20 to 50 minutes. In
addition, field notes were taken during the interviews if new
themes or arguments emerged.

The interview questions reported here are a subset from a
project about cancer risk and the culture of SLT use in the US fire
service (Table 2). Participants were asked about their perceptions
toward cancer, specifically: “What do you think your chance is of
developing cancer while you are in the fire service?” This initial



Saf Health Work 2020;11:284e290286
exploratory questionwas designed to elicit their unprompted views
on cancer. Prompts were then provided where appropriate.
Example prompts were: “How would you rate your chance of
developing cancer? How do you think your chance of developing
cancer compares to the average person your age?” Participants were
asked about their attitudes toward tobacco and SLT use such as
“How common or acceptable is tobacco or SLT use in the fire service?”
Responses from the resulting discussion are presented.

2.4. Approach to analysis

Interview recordings were transcribed verbatim. A two-phase
process was used to capture the meaning behind the transcribed
text with the overall purpose of understanding major themes
across and between transcripts. First, researchers reviewed the
transcribed documents to develop a familiarity with the text and
began a thematic analysis by searching for patterns and themes
that occurred frequently in a single interview or were common
across interviews. The data then were coded by identifying pas-
sages that exemplified key concepts or ideas related to major pat-
terns and themes. Use of multiple reviewers assisted in establishing
the thematic framework.

Next, the transcripts were uploaded to NVivo [30], a qualitative
data analysis program that allows researchers to highlight and code
data into “parent” nodes for overall themes and “child” nodes for
subthemes. A social cognitive theory (SCT) domain analysis and a
grounded theory approach [31,32] were used to analyze recurrent
themes, areas of consensus and convergence of opinions, experi-
ences, and perceptions surrounding cancer and tobacco/SLT use.
Summaries were then made within each major/parent theme. The
two primary coders compared their analyses and any discrepancies
were discussed until consensus was reached. The third researcher
conducted double-coding of a subset of data in NVivo in order to
ensure that the final coding scheme had adequate reliability.

3. Results

3.1. Cancer risk factors

Many firefighters in our sample discussed the complexities of
understanding firefighters' cancer risk. Often noted were their ex-
posures to cancer-causing agents both on- and off-scene. For on-
scene exposures, firefighters expressed concerns about the
danger of burning materials from fire scenes. They believed that
they are exposed to a number of carcinogenic agents during their
suppression and overhaul activities. Several cancer-causing chem-
icals released during overhaul activities such as arsenic, benzene,
formaldehyde, and glutaraldehyde have found to be exceeded the
American Conference of Governmental Industrial Hygienists
(ACGIH) and the National Institute for Occupational Safety and
Health (NIOSH) exposure levels [33].

“Our exposure to hazardous substances, unburned products,
products of combustion. Everything that we do, in my opinion, in
the fire services is designed to kill us. Specifically, when we work
around fire mop-up, salvage overhaul operations, we're kicking up
all kinds of particles of combustion and byproducts of combustion,
from plastic, petroleum products, you name it.” [P10, Captain]

“Toxic fumes or gases, or environments that we may enter like a fire
or something like that. I think all that kind of plays into why fire-
fighters have a high cancer rate.” [P25, Deputy Chief]

Another cancer risk factor identified was carcinogens that are
present on gear and carried back to the station, as well as from the
fire trucks' diesel exhaustion. Firefighters recognized their
contaminated turnout gear can transfer toxic agents from the
fireground to their fire stations and off-gas contaminants after the
fire incident has ended. Data suggested that off-gassing from their
gears serves as a source of potential inhalation exposure of volatile
organic compounds (VOC) for firefighters [7].

“. And then the gear itself, we put it on the truck. We've got dirty
gear, we put it on the truck. If the guys aren't cleaning their gear
after every fire, it's in the truck, it's on their clothes. And then that
gear is on the truck the whole time. So you're constantly around
contaminants.” [P13, Captain]

“After the fire, we're completely out of the structure, building,
whatever it may be. [When] we undress, our bunker here is still off-
gassing all the poisonous gasses that we were in. And we throw
those into our vehicles, into our fire rigs, [either] wear them on the
way back to the station. Meanwhile, all of that, of course, is dissi-
pating straight up into the air that we breathe .. Where we sleep,
obviously, you have carbon monoxide given off from the exhaust.
And also you have the carbon particles from the diesel.” [P20,
Captain]

Several firefighters in our sample noted that job stress and
lifestyle and health behaviors such as poor diet, sleep deprivation,
inadequate physical activity, and problematic consumption of
alcohol and tobacco could increase their risks of developing cancer.
Poor nutrition and high rates of tobacco and alcohol have been
discussed and were often identified as key health concerns in the
fire house [2,34]. Thus, firefighters in the study could connect their
health behaviors to increased cancer risk.

“They're nutrition, lifestyle in general, I think all of that is so
different to work 24 hours or in other agencies, 48 hours, or 72
hours in a row. Away from your family is just such a different type
of a lifestyle. I think all of that are contributing factors.” [P17,
Health personnel]

“Diet - generally speaking, firefighters, a lot of fried food, fast food, a
lot of alcohol, and tobacco use. And then a lot of guys don't
maintain physical fitness like they should, don't get their annual
physicals, don't get their annual checkups. But as far as the lifestyle,
I think alcohol contributes. I think smokeless tobacco, and I think
diet.” [P21, Fire Chief]

Job stress and cancer were consistently raised as an area of
concern among firefighters. Evidence showed that a high level of
stress negatively impacts firefighters' both psychological and
physical health [2,35]. Thus, it is not surprising that participants
discussed that chronic stress plays a role in the development and
spread of cancer and how their chance of getting cancer is high
because of stress.

“I think the chance of cancers being higher in the fire service is we
tend to be a higher level of stress initially.” [P10, Captain]

“I guess that is just my theory that stress causes cancer, especially
chronic stress over years and years. Yeah, I mean the stress comes from
sleep deprivation. Stress comes from working with patients that are
suffering. Stress comes from staying physically fit. I mean, stress comes
in all different forms.” [P39, Driver Operator].
3.2. Perceptions of cancer risks associated with firefighting

Fire service personnel were very aware of cancer and its rela-
tionship to their job duties. This is likely because cancer has been
observed as one of the most prevalent health concerns among fire
service personnel [2]. However, there were mixed opinions about
whether being a firefighter increases the risk of cancer. The
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majority of participants indicated that firefighters are likely to have
a higher chance of developing cancer than the general public.

“I absolutely believe that there is a higher risk of firefighters con-
tracting different types of cancers than the general population
based on the exposures that we have.” [P14, Deputy Chief]

“Higher. Firefighters have a higher risk of cancer. I think the job is
contributory, but I also . lifestyle choices certainly aren't doing
ourselves any favors.” [P21, Fire Chief]

However, there were firefighters who did not believe that they
would develop cancer during their fire service career. In fact, some
disregarded the relationship between firefighting and cancer risk.
Some viewed the possibility of them getting cancer as fate.

“I think the same to some extent with the whole perception of
cancer. That it's not something that's going to kill you day one. So
it's not maybe as cultural or even rationalizing. Folks don't see it as
large of a threat as say, heart disease or getting injured on the fire
ground scene or having a career-ending disability from a traumatic
event.” [P2, Fire Chief].

“.we're all going to get cancer at some point in our lives. It's going
to happen, whether it be skin cancer, lung cancer, lip cancer, it's
going to happen, prostate cancer . We've accepted it.” [P37, Fire
Chief]

“So [laughs] the healthy mindset is there. But when it comes to
cancer, like you were saying, [we] just don't care. They might care,
but it doesn't bother them as much as other people because fire
fighters are a different breed. They see death. They see destruction.
They see nasty stuff that a lot of people don't see. So it's not easy for
us to – we're not sensitive, you know what I mean? We're not
sensitive people.” [P38, Lieutenant]
3.3. Perceptions about tobacco use in the fire service

When asked about the prevalence and trends of tobacco use in
the fire service, fire service personnel believed that smoking in fire
service has declined and been replaced by SLT. They also noticed
that using vapor and e-cigarette products have been on the rise.

“Probably the use of tobacco products such as cigarettes or cigars
has decreased culturally and perceived that, in some cases, it may
be replaced with smokeless.” [P2, Fire Chief]

“A lot of our smokers that actually smoked cigarettes back in the
day, most of them have switched over to vaping. I don't – I haven't
seen somebody light up a cigarette in our fire department in
probably a year or so of vaping is come on. But I've seen more
people vaping.” [P22, Fire Chief]

“When I first came in 2004 there were way more smokers than
there were chewers. And then it changed, and now there're a lot
more chewers than smokers. But there're a lot of people that are
doing the vaping with the electronic cigarettes or whatever.” [P38,
Lieutenant]
3.4. Fire department tobacco policies

Fire service organizations have been proactive and assertive
about guiding the fire service to becoming a smoke-free profession
[2,16]. A number of regulatory factors regarding tobacco use in fire
departments were noted including tobacco-free policies that
require no tobacco use for all personnel in the firehouse and no
tobacco use contracts as a condition of employment.

“. it's actually a township policy, the township I work for. But it's
also something they have to sign when they get started. So our
campus, our township campus, just a few buildings, all the build-
ings are tobacco-free” [P11, Deputy Chief]

“Yeah, that's a prerequisite in the department. You cannot smoke.
You cannot chew. You cannot vape. And you have to write that on
your application you have to sign. On the application it says you
don't do it. So when you start working, or if you get a job, they can
say, “Hey, right here, it says you didn't do it. It says you won't do it.
So now you're fired for doing it."” [P38, Lieutenant]

Despite tobacco-free policies implemented by some fire de-
partments, several participants reported that their department did
not have a policy for SLTor, when they did, it was often not enforced
for SLT use. It is interesting to note that our participants observa-
tions regarding a ban or a no-use policy on tobacco have been
previously mentioned and recognized a decade ago [36].

“I know one department I work with . but they have a tobacco-
free policy, but members chew. They're chewing. People just turn
their heads.. It's gross and it's not good for you, but they still have
it.” [P10, Captain]

“Even if the government or the military puts out a policy, no
chewing tobacco or smoking within a station or only in designated
areas, it's chewing tobacco. That policy really isn't enforced on
chewing tobacco” [P26, Fire Chief]

“So on our base, there's still smoking allowed 10 feet away from the
buildings in certified smoking areas. But there's no real enforce-
ment policy on smokeless tobacco.” [P29, Fire Chief]

3.5. Perceptions about SLT use in the fire service

Jitnarin et al. [17,28], found that the rates of SLT use were very
high among firefighters and comparable to rates found among the
highest users in the DoD, the Marines [20]. Participants offered
their observations on why they thought SLT has increased and
become widely acceptable and common in the fire service
regardless of whether they were SLT users or non-users. Those
observations included fire service culture, smoking regulations, and
the convenient of chewing.

“. the smokeless tobacco, it is widely accepted. I would say it's
part of our culture. There's individuals, including myself, that
actually utilize smokeless tobacco while working, on-the-job, all
the time. I think there's a couple of components to this. One, it's just
in the culture and it's accepted. There hasn't been a lot of initiative
or campaigning against it, especially on a large scale when it comes
to our sector or industry.” [P9, Battalion Chief]

“I think it allows us the chance to do this even when we're indoors.
We don't have to go outside to smoke a cigarette.” [P25, Deputy
Chief]

“I guess you could say, “Acceptable.” It's less frowned on than
smoking; I guess that's maybe the best way to put it. Because it
doesn't – I don't think it – probably because it doesn't interfere so
much with other people, other than people being gross leaving stuff
around. With the exception of that, the firefighters are in their
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offices or in their bunk rooms or in private spaces; nobody really
knows that they're doing it unless they make it obvious. It's a little
easier to get away with if you will.” [P27, Fire Chief]
3.6. Perception of cancer risks associated with tobacco use

Many fire service personnel noted the association between to-
bacco use (i.e., cigarette smoking and chewing tobacco) and cancer
in general.

“Yeah, I think it's pretty well documented. There's a definitely
cancer risk at the very least. Who knows about what other [things]
may be associated? I'd say there's a cardiovascular risk associated with
the use of nicotine” [P3, Health personnel]

“Obviously smokeless tobacco use has a huge impact on types of
cancer and stuff . because there is that, you know, throat cancer
and mouth cancer and stuff like that” [P11, Deputy Chief]

However, some of firefighters disagreed on this notion.

“I don't think there's a big association. I'm sure [that it does], and
the majority of the population would agree that there's a link.
However, I'm not sure if they outright associate it with it.” [P7,
Captain]

“I would love to be able to have something that says, “Here. Look at
this. We've been able to put this together.” Unlike cardiovascular
health, we've got a lot of stuff on that. The cancer, I've not seen it
yet. I've not seen the tie. What I think and what I can prove it maybe
two different things.” [P18, Fire Chief]

When asked about the association between SLT use and cancer,
there were mixed opinions about whether SLT use particularly in-
creases cancer risk among firefighters. Several firefighters believed
that chewing tobacco can cause cancer. However, some personnel
did not believe that they would develop cancer because of their SLT
consumption and expressed their opinions that they could get
cancer from any number of events or actions.

“Folks that are using tobacco in any form or fashion, they're
increasing their odds of getting some kind of cancer.” [P27, Fire
Chief]

“Yeah, you already know that the risk is high by using it . it says
right on the can” [P32, Firefighter]

“I live down in the south . here in [State deleted]. So I'm out in
the sun all the time. Could I end upwith some sort of skin cancer
or something? Yeah. Could I end up with cancer from smokeless
tobacco? Yeah. Could I end up with cancer from something I
breathed in at work? Absolutely. So I don't . Does it make me
more of a risk? Yeah. But until I start taking things. If I never go
in the sun, I don't necessarily have to worry about skin cancer”
[P23, Firefighter]

“. Anything you do there's a cancer risk nowadays, it seems like.
There's risks everywhere” [P25, Deputy Chief]
3.7. Future intentions regarding tobacco use

Although many firefighters in our sample noted the association
between cancer and SLT use, a few participants expressed the
opinion that they had no intention of quitting their current SLT use.

“I'm going to get cancer anyway, so what the hell's the point of my
having a chew? What's wrong with it, you know what I mean? I'm
going to get it anyway.. .And as soon as dinner's done, or as soon
as we're done working out, "Let's go have a cigarette. Let's go have a
chew.” So [laughs] the healthy mindset is there. But when it comes
to cancer, like you were saying, [we] just don't care... I know a lot
of guys that – it's kind of a joke around the Fire Service. What kind
of cancer do you think you're going to get?” [P38, Lieutenant].

However, several participants were aware of the relationship
between cancer and SLT use and were willing to take an action (i.e.,
quitting SLT).

“People are really starting to – it's starting to come to the forefront,
and you've had some high-profile people in this area especially that
have died from rare forms of cancer in the last three or four years
who people, my employees respect and think the world of. And now
they're realizing that it could be them.” [P12, Fire Chief]
4. Discussion

Thematic analysis of the interview data indicated that cancer
remains a significant concern among fire service personnel and
they appeared to recognize that factors such as chemical exposures
during fire suppression and health behaviors like tobacco use play a
role in increasing risk for cancer. While there was some disagree-
ment about the chances of firefighters developing cancer compared
to the general population, many believed that firefighters have a
greater risk due to their chosen occupation. The concern regarding
cancer that emerged from these interviews showed that partici-
pants believe that firefighting has an unavoidable and negative
impact on health and imparts higher risk for cancer when
compared to the general population, just as has been described by
several studies [2,4,12,13,37].

A number of reasons were posited for higher cancer risk among
firefighters including their firefighting tasks (e.g., direct risk fac-
tors), such as fire overhaul operations and from their lifestyle be-
haviors (e.g., indirect risk factors) such as alcohol and tobacco use.
However, at the same time, some participants disregarded the
relationship between cancer and firefighting despite evidence
supporting this relationship [5,38]. Fire service organizations have
been advocating for increased awareness of cancer risk, including
medical screening for early cancer detection, and encouraging use
of personal protective equipment [PPE] to reduce carcinogen ex-
posures [39]. However, debate about relationship between cancer
and firefighting remains among firefighters and it is possible that
those who disregard the relationship between firefighting and
cancer may also be less attentive or concerned about occupational
exposures. Additional research on their beliefs deserve future
research in order to improve messaging about the risks of cancer
due to firefighting.

Another important cancer risk factor cited by fire service
personnel is individual lifestyle health behaviors, particularly to-
bacco use. There were different opinions about the relationship
between cancer and tobacco use, including SLT use, in our sample. A
number of people believed that tobacco and/or SLT use is unrelated
to their chance of developing cancer during their firefighting ca-
reers. These findings highlight the importance of the efforts by fire
service organizations on cancer prevention behaviors. Fire service
organizations have encouraged their personnel to change job-
related behaviors at the individual level (i.e., cleaning PPE consis-
tently or showering post-fire response) [37] and at the department
level (i.e., employing department Hood Swap program) [40] to
decrease their risk for cancer. However, educational programs
focusing on firefighters' lifestyle behaviors that contribute to cancer
prevention often are overlooked. Our results suggest that the initial
focus of intervention efforts among firefighters should be
increasing their awareness about tobacco use behaviors and cancer
risk in addition to their job-related personal behaviors.
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Findings from the present study suggests that the smoking rate
continues to decline among fire service personnel while the use of
SLT and e-cigarettes has increased. Available epidemiologic evi-
dence suggests that rates of smoking among firefighters are lower
than the general population [17,41] but the prevalence of SLT use is
almost double [17,28]. Fire service organizations have been proac-
tive and assertive about guiding the fire service to becoming a
smoke-free profession, including implementing tobacco-free pol-
icies. In addition, the International Association of Fire Fighters [42],
the union representing career firefighters, formed a partnership
with Pfizer to create a campaign for a smoke-free union, which
provides smoking cessation counseling and resources.

Recognition of the harmful consequences of smoking by fire
service leadership has led to effective actions to reduce smoking.
For example, several departments have successfully mandated
tobacco-free policies predominantly targeting smoking, and
implemented no tobacco use contracts requiring no cigarette
smoking as a condition of employment [16]. With these tobacco use
regulations and policies, along with the negative view and well-
documented adverse health consequences of smoking among
firefighters, SLT has inadvertently been promoted as a harm
reduction strategy, which reflects on the low smoking rates.
Consequently, firefighters have become more accepting of SLT and
e-cigarettes use, as noted by our participants. It was interesting that
many firefighters noticed their departments' tobacco-free policy
strongly emphasized smoking but did not fully enforce restrictions
on SLT users. Given the increased rates of SLT use and the history of
substantially reduced smoking rates, firefighters represent an ideal
group for developing SLT prevention and cessation programs.
Although smoking rates in fire service have declined, continued
vigilance and encouragement of leadership effort to promote a
tobacco-free profession are still needed. In addition, fire de-
partments should be proactively address concerns regarding
adverse consequences associated with SLT and should establish a
health approach to SLT addiction that includes preventing initiation
after joining fire service, facilitating SLT cessation, and promoting
abstinence from all tobacco products by current users.

Another important finding from this study is firefighters' fatal-
istic beliefs about cancer. Cancer fatalism is the belief that cancer is
a matter of fate and beyond an individual's power or control [43]. It
has been proposed as a barrier to cancer prevention and screening
[44,45], cancer information seeking [46], and delays in symptom-
atic presentation [47,48]. In this study, some participants made
fatalistic statements at multiple stages of the cancer continuum
[49], from screening (”. and we have annual screening checks, and
there's, you know, looking for indicators of potential cancer e Fire
Chief”) to prevention (”. When you tell a firefighter, they're going to
get cancer from smokeless tobacco that means nothing to them
because they understand the risk of cancer from the other portions of
the job anyway” e Firefighter) and to survivorship (”. we're all
going to get cancer at some point in our lives. It's going to happen” e
Lieutenant). Participants, regardless of rank or position, expressed
and held fatalistic beliefs about cancer (e.g. “.we're all going to die,
we're all dying of something e Fire Chief” or “we're all going to get
cancer at some point in our lives.we've accepted it” e Lieutenant or
“We're probably going to die of fire cancer. Firefighters die young” e
Firefighter) which could discourage them from changing their
negative health behaviors, such as quitting tobacco or SLT, or from
engaging in help-seeking behaviors [46,49]. The fatalistic beliefs
about cancer prevention in our sample were in line with research
indicating high prevalence of cancer among US adults and that
perceptions are characterized by confusion, pessimism, and help-
lessness of individuals to avoid getting cancer [43,49,50]. Future
qualitative studies should seek to examine the associations
between fatalistic beliefs and cancer prevention behaviors among
different sectors (e.g. age, region, role) of fire service personnel.

The present study has a number of notable strengths. First, the
study provides a unique perspective on the attitude and percep-
tions about tobacco use, and SLT in particular, and cancer risk in the
fire service. We also utilized rigorous qualitative data analysis
methods including the use of multiple coders and audits. Finally,
the current study includes a diverse sample of firefighters, fire
service leaders, health promotion personnel and medical directors
from across the country. Despite the study strengths, limitations
exist. For instance, we recruited a small sample of the target pop-
ulation and it might not be representative of whole fire service in
general. Even though saturation was achieved, there may be se-
lection biases, in that there were more fire chiefs presenting in the
interviews. Next, the fire service personnel were not randomly
selected but rather were the result of each participant volunteering
for the study in response to an email about the study. In addition, it
is not clear whether the findings generalize to volunteer firefighters
due to different occupational exposures. Last, but not least, par-
ticipants were asked about their cancer risk perceptions during
their current service. Thus, it is possible that their perceptions
regarding cancer risk could change overtime and be different from
their lifetime perception. Despite these limitations, the findings
provide a rich foundation for future research, prevention, and
intervention efforts for the fire service and research communities in
terms of tobacco and SLT use and cancer risk. Benefits of the study
include a diverse range of personnel from a number of ranks and
regions. Findings provide a strong framework for intervention and
prevention efforts for the U.S. fire service.
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