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INTRODUCTION 
Over the past decade, the fire service demonstrated 
an exceptionally high prevalence of smokeless tobacco 
(SLT) use (11–18%)1-4. The rates were more than 
double those found in the general male population 
(7%)5, and were comparable to other occupational 
groups with the highest rates of use (i.e. construction 
workers, miners)6,7. Several reasons for firefighters’ 
increasing use of SLT were documented8,9, including 
indoor smoking and disease presumption rules in 
fire departments, national fire service  organizations’ 
efforts to promote smoking cessation, and targeted 
marketing by the smokeless tobacco industry. 

However, there are no occupationally-tailored SLT 
treatment programs for the fire service and no 
published reports in the literature of efforts to address 
this significant issue. This lack of resources exists 
despite the high rate of SLT use among firefighters, 
the strong association between SLT use and several 
cancers with elevated rates among firefighters10,11, and 
the significant relationships between multiple types 
of cancer and firefighting12. 

Our study developed and evaluated a self-help 
SLT cessation program culturally-tailored for the 
US fire service – entitled QUIT SPIT! – to help SLT-
using firefighters quit successfully. The purpose 
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ABSTRACT
INTRODUCTION The prevalence of smokeless tobacco (SLT) use among firefighters 
is substantially higher than the general population and similar occupational 
groups. Despite the significant health risks associated with SLT and its impact 
on occupational readiness, there are no occupationally-tailored SLT education 
or treatment programs for the fire service. The purpose of this study was to beta 
test QUIT SPIT!, a self-help SLT cessation program that is culturally tailored for 
the US fire service and firefighters who are interested in quitting.
METHODS After development and tailoring the QUIT SPIT! SLT cessation program 
for firefighters, the feasibility and acceptability of the program were evaluated 
in a sample of eleven SLT-using firefighters who wanted to quit. The primary 
outcome was a 7-day point prevalence of SLT abstinence measured at 4 and 12 
weeks post-enrollment follow-up assessments.
RESULTS Four firefighters reported having quit SLT (7-days point prevalence) at 
follow-up at  12 weeks. Those who did not achieve SLT abstinence reported 
reductions in frequency and quantity in SLT use and demonstrated a decrease 
in nicotine dependence. Firefighters also reported being satisfied with the QUIT 
SPIT! cessation program.
CONCLUSIONS The results provide strong support for the feasibility and acceptability 
of the QUIT SPIT! in SLT-using firefighters interested in quitting. The findings 
provide critical information about the next steps for further development and 
evaluation of the QUIT SPIT! program.
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of the project was to develop, tailor, and evaluate a 
self-help SLT cessation program that was based on 
a previously developed and empirically validated 
program called ‘Enough Snuff’13-15. We chose to 
modify and tailor Enough Snuff for firefighters 
because the program had been evaluated with 
military personnel, and there are many cultural 
similarities between the fire service and the military. 
For instance, the fire service operates under a 
paramilitary structure, shares cultural traditions 
with the military, and has a relatively high rate of 
former military members among its ranks16,17. We 
also believed QUIT SPIT! would be cost-effective, 
and easily disseminated to any fire department, and 
it contained cessation program elements that have 
proven to be effective for SLT cessation. 

Our goal was to develop and tailor QUIT SPIT! 
to meet the cultural and unique needs of SLT-
using firefighters who want to quit. In this study, 
we present findings from the beta test of the QUIT 
SPIT! intervention and evaluate the effect of using 
this program with a convenience sample of eleven 
firefighters who reported daily use of SLT and 
wanted to quit.

METHODS
Program/intervention development
Our culturally-tailored self-help SLT cessation 
program – entitled QUIT SPIT! – is a 54-page booklet 
of combined graphics and text to assist firefighters 
in quitting using SLT with a step-by-step approach 
to quitting, detailed instructions demonstrating 
effective cessation methods, and information to help 
firefighters dealing with withdrawal and staying 
abstinent. The intervention was developed to be cost-
effective and designed to be easily disseminated to 
fire departments. 

Prior to implementation, we collected data 
and obtained feedback to develop and tailor 
the intervention to this population. We used a 
combination of key-informant interviews (i.e. fire 
service leaders and firefighters who were former 
and current SLT users) and the existing scientific 
literature to develop and tailor the empirically-
validated Enough Snuff intervention13,18 for 
firefighters. Social Cognitive Theory (SCT)19 
was used as a framework for intervention 
development20,21. SCT posits that learning occurs 

through: 1) modeling of recognizable peers 
(e.g. other firefighters); 2) observing positive 
consequences for desired behaviors and negative 
outcomes for continuing negative behaviors (e.g. 
SLT use); and 3) self-efficacy (e.g. the belief that 
they have the ability to follow through with desired 
behavior). 

  We tailored, revised, and refined QUIT SPIT! 
specifically for use with firefighters and to ensure its 
suitability for their culture based on data collected 
from the interviews and feedback to identify and 
address fire service’s specific challenges to cessation 
(i.e. occupational stress, SLT use acceptability). 
The materials were organized around four key steps 
to quitting: 1) Get Ready, evaluating readiness and 
motivation to quit; 2) Plan to Quit, setting a quit 
date and selecting a quit plan; 3) Quitting, providing 
techniques and solutions on dealing with withdrawal 
symptoms; and 4) Stay Quit, providing resources on 
maintaining quit status. 

Step 1: Get Ready
Firefighters learned how to quantify and evaluate 
their SLT use, assess their nicotine dependence, 
and determine their degree of readiness to quit. 
Also included in this step were sample testimonials 
from those who quit successfully to help firefighters 
identify and share their motives or intentions for 
quitting. Firefighters were encouraged to write down 
their motives or reasons for quitting, which were then 
used as reminders to maintain motivation. 

Step 2: Plan to Quit
This step contained several quit approaches and 
methods such as ‘cold turkey’ or nicotine reduction 
approaches that firefighters could choose to fit their 
SLT-use behavior and lifestyle. Once they made a 
plan for quitting, they were encouraged to share their 
intention to quit on a specific date with others (e.g. 
spouse/partner, crew or chief) who could support 
their quitting effort. Testimonials and a brief list of 
‘dos and don'ts’ for the support person were included 
to help guide the supporter to be positive and avoid 
‘nagging’ and negative behaviors.  

Step 3: Quitting 
This step focused on ways to help firefighters 
through the cessation process by providing them 
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with information related to withdrawal symptoms. It 
prepared firefighters to deal with situations they can 
anticipate once they start the quitting process. Lists 
of symptoms experienced during SLT withdrawal, 
resources and other support materials, including 
text and graphic information on pharmacotherapy 
and alternative options for dealing with nicotine 
withdrawal, were also provided. 

Step 4: Staying Quit
The final step aimed to help firefighters prepare 
and plan for the difficult situations and their urge 
to chew after quitting. It included on- and off-duty 
scenarios that firefighters may find associated with 
their urges. Examples of on-duty situations included 
being around or working with other SLT users while 
anticipated off-duty situations included examples such 
as relaxing after a meal or watching television. This 
section also provided messages of encouragement, 
and testimonials from other firefighters who had quit 
successfully, and supportive messages addressed to 
those who had relapsed and encouraged them to go 
back to and redo the previous steps.

Once developed, QUIT SPIT! was reviewed 
by leading experts in tobacco cessation areas for 
consistency with the overall tobacco cessation 
guidelines and by fire service personnel to improve 
its cultural appropriateness. These reviews resulted 
in minor editing of the content and language of the 
QUIT SPIT!

Pilot testing
Pilot testing was conducted in eleven career 
firefighters who used SLT and wanted to quit in a 
large Midwestern city using convenience sampling 
procedure. The pilot was conducted between August 
2019 and January 2020 by investigators who traveled 
in-person to the fire stations for all assessments. At 
baseline, firefighters consented to and completed the 
surveys. They were provided QUIT SPIT! program 
enrollment information and received a demonstration 
of the components. Firefighters were encouraged to 
set goals and make an action plan for quitting. They 
were revisited at 4 and 12 weeks after their baseline to 
obtain follow-up measures. Investigators encouraged 
firefighters to interact with the program components 
as much as desired at times convenient to their 
lifestyle. At the follow-up at 12 weeks, participants 

self-reported their experience using the QUIT SPIT! 
program. Questions included their opinion of the 
program’s overall helpfulness and usefulness for 
their SLT reduction or abstinence, and ratings of 
satisfaction and ease of program use. Firefighters were 
asked about how the treatment could be improved, 
barriers or challenges encountered while using the 
program, and their perceptions of best methods for 
integrating technology into the dissemination of QUIT 
SPIT! 

Measurement items included: a self-reported 
7-day point prevalence abstinence based on the 
question – ‘In the past 7 days, have you ever used 
chewing tobacco, snuff, or dip?’; amount SLT use 
in quantity (i.e. number of cans/pouches used per 
week), and frequency (i.e. number of dips/chews 
per day); and level of tobacco dependence. This 
intervention was low-intensity because it was self-
directed, and investigators did not interact with 
the participants after the initial introduction at the 
baseline. The research protocol was approved by the 
NDRI-USA, Inc. Institution Review Board. 

RESULTS
The majority of participants were Caucasian and were 
at the rank of ‘firefighter’ (Table 1). On average, 
they were 39.0 (SD=8.8) years old and had served 
fire service for 15.1 years. Participants had used 
SLT for approximately 18.6 years (SD=8.5) before 
participating in this study and reported that they 
used an average of 11.7 dips per day (SD=8.1). Of 
the 11 firefighters enrolled, one discontinued study 
participation prior to the follow-up at 12 weeks. Four 
firefighters reported having quit SLT (7-days point 

Table 1. Baseline characteristics of participants (N=11)

Characteristics

Age (years), Mean (SD) 39.0 (8.8)

Time in fire service (years), Mean (SD) 15.1 (9.5)

Caucasian, % (n) 90.9 (10)

Cans/pouches of SLT use per week, Mean (SD) 4.6 (3.7)

Dips/chews of SLT per day, Mean (SD) 11.7 (8.1)

Regular SLT use (years), Mean (SD) 18.6 (8.5)

Exclusive SLT users, % (n) 81.8 (9)

Dual use with e-cigarette, % (n) 9.1 (1)

Poly use with cigarette and e-cigarette, % (n) 9.1 (1)
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prevalence) at assessment at 12 weeks. For firefighters 
who did not achieve SLT abstinence results, they 
reported reductions in cans/pouches per week or 
having fewer chews per day between baseline and 
assessment at 12 weeks.

Feedback from the firefighters regarding the 
QUIT SPIT! program was overwhelmingly positive. 
They agreed that the program was useful and 
helped to motivate them to quit SLT. They also 
stated that the program increased their knowledge 
of SLT’s health risk and cessation methods. Those 
who did not quit successfully at the end of the 
intervention stated that their SLT use behavior 
changed because of the program, such as decreasing 
SLT use frequency, increasing their use-interval 
duration, or using herbal snuff as a replacement 
of SLT. Firefighters also reported that these 
behavior changes increased their confidence in 
maintaining reduction and continuing the quitting 
process. Specific suggestions for improvement were 
compiled and used for planning the next version 
of the program to be adapted for a web-based or 
smartphone application-based program to improve 
accessibility and delivery. The suggestions included: 
offering more testimonial or stories of firefighters 
who successfully quit SLT; adding graphic elements 
to make the educational sections more interesting; 
providing calendar or progress timeline to track the 
related tasks or assignments associated with each 
quitting step, and having fire service organizations 
such as the union involved to help to disseminate the 
program. Firefighters also reported that they would 
recommend the program to another firefighter who 
currently used SLT.  

DISCUSSION
Despite the high prevalence of SLT use among fire 
service personnel and their unique job characteristics, 
no SLT cessation programs have been previously 
developed or tailored for this occupational group. 
This study is the first to determine the feasibility 
and acceptability of an SLT cessation program that 
was culturally-tailored for the US fire service. The 
current findings also provided insight into firefighters’ 
preferences for receiving the SLT cessation program. 
The results suggest that QUIT SPIT! is an appropriate 
and acceptable SLT cessation intervention for 
firefighters who want to quit. 

Strengths and limitations
Our study’s strengths include the use of participants 
from the targeted population of firefighters who 
used SLT and wanted to quit, and an SLT cessation 
program tailored to their unique occupational culture. 
Behavioral interventions for tobacco cessation 
designed for a specific cultural group produce 
significantly better results and are more effective 
than interventions that are not culturally tailored22,23. 
The information obtained from pilot participants can 
increase the depth and validity of the pilot evaluation. 
Thus, this information can, in turn, be used to 
refine the delivery of QUIT SPIT! and its treatment 
components and for developing a prototype QUIT 
SPIT! app among firefighters and for implementing 
the intervention on a larger study in the next research 
steps.

Limitations include the small sample size, the 
lack of a control group, and the inability to test 
for statistical significance in the changes after 
intervention. However, the small sample size was 
justified for this study as the goal was to evaluate the 
feasibility and acceptability of QUIT SPIT! prior to 
a larger pilot trial. Also, biochemical verification of 
self-reported SLT use was not conducted. However, 
previous research in population-based surveys24-26 

and among firefighters1-3 has found self-report to be 
a valid and reliable measure of tobacco use.  

CONCLUSIONS
A self-help SLT cessation program culturally-tailored 
for the US fire service – QUIT SPIT! – is feasible 
and acceptable among firefighters who used SLT and 
wanted to quit. It can be easily distributed to any 
fire department as a stand-alone program or used 
as a complement to any existing tobacco cessation 
program used in the fire service. The findings from 
this study will be used to inform the refinement 
of QUIT SPIT! and provide support for a larger 
randomized trial. Thus, the next step of this research 
will be developing and adapting the QUIT SPIT! 
into an app-based program, then conducting a pilot 
randomized controlled trial to examine its ability to 
influence SLT cessation outcomes in this population. 
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