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ABSTRACT

Objectives: Commercial fishing is among the most hazardous occupations in the United States,
with high rates of injury, chronic pain, and opioid-related overdose deaths. Washington'’s fishing
community has expressed concern about substance use, highlighting the need for practical,
industry-specific training.

Methods: This project applied the Knowledge to Action (KTA) framework to adapt and implement
an overdose response training within the Fishermen First Aid and Safety Training (FFAST) program
in Washington state. Training combined a didactic presentation, hands-on naloxone (NARCAN®)
administration practice, and distribution of harm reduction materials.

Results: There were 25 commercial fishermen who participated, primarily shellfish harvesters. In
pre-training, 54% reported knowledge of naloxone (NARCAN®) administration, yet 91% did not
carry naloxone (NARCAN®) on their vessels, revealing a gap between knowledge and practical
application. Post-training, 100% reported increased knowledge and confidence, and 70% indi-
cated plans to include naloxone (NARCAN®) in their first aid kits. Participants emphasized the
value of hands-on practice and identified several barriers, including occupational isolation, limited
access to healthcare, and stigma.

Conclusions: Integrating overdose response into established safety programs provides a feasible,
community-driven strategy to address opioid risk among fishermen. This training improves
emergency preparedness and highlights the importance of translating theoretical knowledge
into action within high-risk, remote occupational settings such as commercial fishing vessels.

Intr ion : . . .
troductio involved overdoses in a single industry group.’®

Historically, commercial fishing is among the most
hazardous occupations in the United States, with
a fatality rate more than 40 times the national
average occupational fatality rate as of 2019.'”
Globally, it is estimated that over 100,000 fishing-
related deaths occur each year, equivalent to nearly
300 fishers dying each day.*” Fatalities are attrib-
uted to vessel disasters, falls overboard, and inju-
ries sustained while performing job duties, with an
increase in the occurrence of non-operational
fatalities, including suicide, homicide, and unin-
tentional drug overdose, occurring in 35% of
deaths from 2000 to 2019.>” An exploratory ana-
lysis of synthetic opioid stimulant co-involved
overdose deaths in 2022 found agriculture, for-
estry, fishing, and hunting had the second-highest
percentage (39%) of fatal synthetic opioid -

There is growing interest within the commercial
fishing industry to understand substance use
among workers.” Efforts are also increasing to
expand access to rescue medications, recovery ser-
vices, and training for fishermen, as well as for
personnel involved in first aid and safety training,
such as drill instructors.”™"

The literature reports that opioid-related overdose
deaths affect fishermen at a disproportionate rate.>'*
' A retrospective mortality analysis describing deaths
from drug overdoses in 2020 of U.S. residents in 46
States and New York City found among individual
occupations, the highest proportionate mortality ratio
(PMR) was observed among decedents who worked as
fishers and related fishing workers with a PMR of
193.1 per 100,000 workers." Fishers and fish-related
workers had an elevated drug overdose PMR when
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assessed as an individual occupation relative to all
drug overdose deaths."” Other studies found opioid
poisonings were more than four times as likely to have
occurred among fishermen when compared to non-
fishermen, while workers in farming, fishing, and
forestry occupations had an opioid-related overdose
death rate (OROD) more than 5.5 times that of all
workers.>'* A retrospective analysis of death certifi-
cates found several occupations had significantly ele-
vated rate ratios (RRs) for drug poisonings, with
farming, fishing, and forestry occupations having an
RR of 6.55."

There is coastal variation in reported opioid-
related overdose deaths, with fewer reported
cases occurring in the Western region of the
United States.'®™'® In the vyears 2015-2019,
Alaska and the East Coast Region had the highest
number of overdose deaths in commercial
fishing.'”'® There are several challenges to accu-
rate reporting of occupational fatalities, including
unlinked and siloed data collection and reporting
systems, variations in cause of death codes, occu-
pational and industry groupings and other vari-
ables on death certificates, dismantling of public
health infrastructure, and delays in federal
publications.'” Reporting may be more nuanced
on the West Coast due to the presence of distant
water fishermen who reside in Washington but
travel to work in Alaska, making jurisdiction and
case reporting more challenging.

Commercial fishermen are exposed to a number
of risk factors associated with poor health and
safety, including high injury rates, lack of job
security, absence of paid sick leave, and long work-
ing hours.>”'"?**! Commercial fishermen experi-
ence an injury rate that exceeds the national
average at 189/10,000 full-time equivalent (FTE)
versus 104/10,000 FTE as of 2015,>> and some
injuries go unreported to clinicians or the U.S.
Coast Guard (USCG).*?

The high prevalence of musculoskeletal pain
and injuries and high rates of work-related mus-
culoskeletal disorders (MSD or WMSD) noted in
this population can occur from ergonomic factors
and repetitive job tasks.'>**"*® Fishing tasks can
contribute to significant biomechanical loads, with
asymmetrical movements causing increased spinal
compression, unbalanced muscle overuse, and
postural instability.”>>” The nature of work

associated with different fisheries affects workers’
physical health and injury risk, as variations in
characteristics such as distance from shore, equip-
ment used, and ergonomic stressors are deter-
mined by the specific fishery.%**>' Upper
extremity injuries, including the shoulder, arm,
hand, and elbow, are commonly reported, as well
as low back and neck injuries.'>*>*” Fractures are
a commonly reported serious injury.23’29 Workers
who experience MSDs and acute or chronic pain
may be prescribed opioid medications, which is
a risk factor for developing an opioid use
disorder.®® In particular, Johnson et al. ** found
fishermen reported the need to work through inju-
ries and manage acute and chronic pain on their
own, creating a concerning cycle of injury, self-
medication, and potential dependency. Barriers to
adequate pain management noted are factors such
as avoidance of medical care, poor interactions
with healthcare providers, and lack of health
insurance.”® Chronic pain and injury are nearly
universal aspects of life as a fisherman, com-
pounded by insufficient pain management, despite
clear medical need and barriers to obtaining pri-
mary healthcare.”

Barriers to receiving healthcare and rates of
underinsured fishermen hinder access to care fol-
lowing injury, and receiving adequate pain man-
agement may contribute to substance use.'>?H3233
Noted barriers that result in increased emergency
or urgent care utilization, or formal healthcare not
being sought altogether, include incompatible
schedules of primary care clinics and fragmented
care systems.”®> In addition, regulations regard-
ing the prescription of medications may make it
difficult to obtain and carry enough medication
during a trip, presenting a challenge to adequate
pain management. State-specific differences in
healthcare policies, availability of harm reduction
resources, opioid prescription regulations, or avail-
ability of substances are inconsistent and may all
influence opioid-related overdose death risk in this
population.”** Last, job insecurity and lack of
paid sick leave have been shown to increase the
likelihood that an injured worker will return to
work prematurely or work through an injury,
which potentially increases the likelihood of pre-
scription medication misuse and nonprescription
substance use to manage pain."’



Recognizing the rise in opioid misuse across
various industries, workplaces have increasingly
implemented educational training to raise aware-
ness among workers. However, implementing
occupational health and safety programs in the
workplace as is typically done can be challenging
for certain industries, because the workplace is less
traditional and more transient. Commercial fish-
ing exemplifies this challenge, as work is per-
formed in remote locations, with fishing vessels
operating independently on the water.'

In response to reports that first aid courses were
overgeneralized and not relevant to this popula-
tion, the Fishermen First Aid Safety Training
(FFAST) was created, based on wilderness medi-
cine training but adapted to the setting of fishing
vessels.”>> It combines lectures, hands-on skill
development, and scenarios designed to put
together knowledge and skills in response to simu-
lated events.”' FFAST presented an opportunity to
teach fishermen about overdose response and
naloxone (NARCAN®) administration. By integrat-
ing overdose response training into an existing
training curriculum that is well received by fisher-
men, FFAST can address the unique challenges of
medical response faced at sea, when immediate
medical assistance is not readily available.
Practical, hands-on training can help to normalize
this life-saving intervention, reduce stigma, and
foster a culture of safety and support among
tishermen.

Addressing the root of the reasons why fisher-
men experience opioid-related overdose deaths
disproportionately to other occupations requires
a comprehensive strategy that includes both pri-
mary and tertiary prevention measures. Primary
interventions, such as reducing injuries and
increasing access to healthcare, are important for
mitigating the underlying risk factors that contri-
bute to opioid and substance use. However, ter-
tiary prevention strategies, including the
availability of naloxone (NARCAN") and overdose
response, must also be included and are equally
essential. In remote and high-risk work environ-
ments like fishing vessels, immediate access to life-
saving measures can mean the difference between
life and death during an overdose.

To operationalize this focus, we integrated an
opioid overdose response training module into an
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existing fishermen safety training program to build
knowledge and hands-on skills for naloxone
(NARCAN®) administration among Washington’s
commercial fishing workforce.

Methods

This project utilized the Knowledge to Action
(KTA) framework, which aims to bridge the gap
between knowledge and practical application to
a clinical scenario.”®*” The framework’s structured
approach includes two key components: the
Knowledge Creation and the Action Cycle, which
guided the synthesis, creation, and application of
an evidence-based training module that was tai-
lored to the specific needs of fishermen.’®
Adaptation of knowledge to the specific context
of the fishing community ensured the application
is relevant, practical, and sensitive to the unique
needs and challenges of this population.
A technical advisory group, including safety trai-
ners, occupational health professionals, and the
United States Coast Guard, reviewed the module
and provided feedback to the primary author on
usability and content.

The intervention was delivered through the
Southbend Tides to Table FFAST training, held
at the Willapa Chamber of Commerce in
February = 2025, in  collaboration  with
Washington SeaGrant and Oregon SeaGrant.
Participants were fish-related workers enrolled
in the event, including adults over the age of 18,
all gender identities, and who were interested in
fishermen first aid and safety. All participants
were invited to complete the anonymous post-
training evaluation. Participants were informed
completion of the evaluation form was voluntary
and their participation indicated consent.
Language accommodations included real-time
translation by a bilingual course coordinator
from Oregon SeaGrant and closed captioning
for  participants who  preferred Spanish.
Participants were not compensated in any form
for completing the training evaluation form. Post-
training evaluations were collected using a paper
survey tool, with 21 multiple-choice, select all
that apply, Likert, and short-answer questions.
This project was reviewed through the
University of Washington Human Subjects
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Division (IRB ID STUDY00021771) and deter-
mined to be exempt from IRB oversight.

Results

There were 25 participants who attended the train-
ing, and most worked in commercial shell fishing
for mussels and clams as their main occupation.
The majority of participants (80%) reported
English as their primary language, while 20%
reported their primary language as Spanish. Live
translation and closed captioning were used to sup-
port participants preferring Spanish. The training
module and manikin demonstration were presented
twice in two 30-minute sessions, allowing the parti-
cipants to engage in hands-on practice, including
the administration of naloxone (NARCAN®) using
training doses. Printed handouts from the UW
Addictions, Drug & Alcohol Institute, along with
fentanyl and xylazine test strips, drug deactivation
kits, and naloxone (NARCAN®), were provided free
of charge to all participants.

A total of 22 responses (88%) were collected
from 25 participants in the training. As shown in
Table 1, when participants were asked if they cur-
rently had a first aid kit on their fishing vessel,
dock, or other workplace, 95% (n =21) responded
“yes”. However, 91% (n =22) indicated they do not
currently carry naloxone (NARCAN®) on their fish-
ing vessel, dock, or other workplace. The most
common response (n=22) for not carrying nalox-
one (NARCAN®) was “not knowing how to use/
administer naloxone” (Table 1). Prior to the train-
ing, 55% (n=22) of participants knew how to
administer naloxone (NARCAN®), but 100% stated
the training increased their knowledge. Nearly 70%
(n=21) of participants reported knowing how to
get naloxone (NARCAN?®) for their fishing vessel,
workplace, or port. When asked if they would
change anything about their first aid kit or nalox-
one (NARCAN®) plans after taking the training,
70% (n=20) responded yes, they would make
changes by adding naloxone (NARCAN®) to first
aid kits and vessels, making it more available, and
they would “handle with more care”.

Participants were asked what they found to be
most impactful about the training in the form of
free-text questions. Themes arising from answers
included identifying a knowledge gap about

understanding naloxone (NARCAN®) and its pur-
pose, mechanism, and administration. Participants
found engagement with the manikin demonstra-
tion was a critical aspect of the training, emphasiz-
ing the importance of hands-on learning.
Statements such as “A lot, because that way Il
be ready if someone needs it” and “Learning how
to use Narcan and how many doses” indicate
attendees felt more equipped to respond to an
overdose event.

When asked about barriers to opioid overdose
prevention, participants identified challenges that
are also noted in the literature. One participant
noted the isolated nature of work on fishing vessels
makes overdose response more challenging stating,
“all alone out on the ocean.” Another participant
noted the limited access to medical care, stating
fishermen needed “better access to medical care,
more affordable options to prevent self-medica-
tion.” Still another participant noted, “I think that
every boat should have naloxone (NARCAN") just
in case of an overdose.” Others connected stigma
and judgment, lack of communication, and the
need for more training and recovery programs as
barriers to preventing overdose.

Discussion

There is an overall gap in training for commercial
fishermen regarding opioid use and a specific gap
in knowing how to respond to an overdose. Due
to the remote nature of fishing work, having
a crew trained in emergency medical response
such as the administration of overdose rescue
medications like naloxone (NARCAN?®) can be
lifesaving.”! However, there are currently no
Occupational Safety and Health Administration
(OSHA) standards for providing naloxone
(NARCAN®) in the workplace or teaching
employees how to identify and respond to an
overdose.”® There are limited USCG regulatory
standards for first aid equipment and training,
including guidance related to cardiopulmonary
resuscitation (CPR).>> Consistent with this are
low reported rates of overdose response training:
one study revealed only 10.4% of participants
reported being trained to administer naloxone
(NARCAN®)."” Preparedness efforts have largely
emerged from within the fishing community



Table 1. Post-evaluation participant responses from live training on opioid use and naloxone (NARCAN®).
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Survey question (n) Response category n (%)t
First aid kit present on fishing vessel, dock, or other worksite (n=21) Yes 20 (95%)
No 1 (5%)
Currently carrying naloxone (NARCAN®) on fishing vessel, dock, or other worksite (n=Yes 2 (9%)
22)
No 20 (91%)
Reasons for not carrying naloxone (NARCAN®) (n =22) Not knowing how to use/administer naloxone 10 (46%)
Othertt 4 (18%)
Access/difficulty obtaining naloxone 2 (9%)
Negative attitudes about carrying or using 1 (5%)
naloxone
Space limitations on vessel/workplace 1 (5%)
Knowledge of naloxone (NARCAN®) administration prior to training (n =22) Yes 12 (55%)
No 10 (45%)
Training increased knowledge of naloxone (NARCAN®) administration (n=21) Yes 21
(100%)
No 0 (0%)
Knowledge of how to obtain naloxone (NARCAN®) for fishing vessel, workplace, or port Yes 14 (67%)
(n=21)
No 7 (33%)
Desire to change first aid kit or naloxone (NARCAN®) plans post training (n = 20) Yes 12 (70%)
No 5 (25%)
Unsure 1 (5%)
Discussed health promotion topics with crew or workers (n = 20) Yes 9 (45%)
No 10 (50%)
Unsure 1 (5%)
Health promotion topics discussed with crew or workers (select all that apply) (n=20) Substance use and overdose prevention 4 (20%)
Injury prevention and safety 5 (25%)
Mental health and wellbeing 3 (15%)
Nutrition and physical health 3 (15%)
Otherttt 1 (5%)
Comfort administering naloxone (NARCAN®) in an emergency (n =22) Very Comfortable 13 (59%)
Somewhat Comfortable 7 (32%)
Neutral 1 (4.5%)
Somewhat Uncomfortable 1 (4.5%)
Very Uncomfortable 0 (0%)
Comfort teaching naloxone (NARCAN®) administration (n = 22) Very Comfortable 13 (59%)
Somewhat Comfortable 7 (32%)
Neutral 2 (9%)
Somewhat Uncomfortable 0
Very Uncomfortable 0
Perceived effectiveness of PowerPoint presentation (n =22) Very Effective 18 (82%)
Somewhat Effective 3 (14%)
Neutral 0 (0%)
Not Very Effective 0 (0%)
Not Effective at All 0 (0%)
Perceived effectiveness of manikin demonstration (n=22) Very Effective 18 (82%)
Somewhat Effective 3 (14%)
Neutral 0 (0%)
Not Very Effective 0 (0%)
Not Effective at All 0 (0%)
Knows someone in the fishing industry who has experienced an opioid overdose Yes 6 (29%)
(n=21)
No 12 (57%)
Unsure 3 (14%)
Knows someone in the fishing industry who has died from an opioid overdose (n=21) Yes 5 (24%)
No 14 (67%)
Unsure 2 (9%)

tValues are presented as a number (percentage). Percentages are calculated using the total number of respondents for each item. Some survey
items allowed multiple responses (“select all that apply”); percentages may exceed 100%.

ttResponses in the “other” category include, “Didn’t realize we need it,” “wasn’t sure of need for it,
it.”.

tttResponse in the “other” category includes “Company policy on drugs and alcohol.”.

" u

never considered it,” and “just haven’t gotten
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itself, public health practice, or adjacent partner-
ships with academic research and outreach
organizations.

This project demonstrated the feasibility of inte-
grating opioid overdose response training into an
existing commercial fishing safety program.
Practicing naloxone (NARCAN®) administration
in a controlled environment contributed to parti-
cipant confidence in emergency response situa-
tions. Many participants also reported feeling
capable of training others, creating a potential
multiplier effect by spreading skills across addi-
tional fishermen and increasing community-wide
capacity. In this way, skill transfer could extend
the intervention beyond the initial cohort of 25
participants.

Key themes discovered through this work
include high baseline readiness for basic first aid
but that overdose preparedness lags. Barriers are
mostly related to limited awareness and low per-
ceived need. Pre-training knowledge gaps exist as
many participants did not know how to administer
naloxone (NARCAN®) prior to the training.
Although 55% of participants reported knowing
how to administer naloxone (NARCAN®) prior to
the training, “not knowing how to use/administer
naloxone” was also the most common reason
given for not including it in workplace first aid
kits. Taken together, these responses suggest
a disconnect between participants’ stated ability
and their confidence or willingness to act on that
ability in a workplace setting. After training, par-
ticipants overwhelmingly reported increased
knowledge of accessing and wusing naloxone
(NARCAN?®). Table 1 suggests that fishing crews
engage in active but variable dialogue about health;
that participants reported high self-efficacy for
overdose response; that hands-on training meth-
ods resonated; and that many participants know
someone in the industry who has overdosed or
died from an overdose. Another recurring theme
was that participants did not realize naloxone
(NARCAN®) should be included in a first aid Kkit,
pointing to an opportunity to further normalize
naloxone (NARCAN®) as a standard first aid sup-
ply, paired with the training.

This research was limited by the small sample
size of 25 participants, most of whom were
involved in harvesting mussels and clams. This

sample may not accurately represent perspectives
of workers engaged in other types of commercial
tishing. There is a wide variation in work practices,
injury risks, occupational exposures, and social
contexts across commercial fishing, so a small
sample size limits the generalizability of the find-
ings. Another unanticipated challenge was not
having prior knowledge of languages other than
English, as Spanish was the preferred language
among five participants. This language barrier
may have influenced participant engagement and
discussion about the topic. This was addressed by
obtaining one of the handouts in Spanish and
utilizing real-time translation through
PowerPoint, which included closed captioning.
Iterative piloting of the training module with addi-
tional participant groups is essential to gain
further insights into community needs, refine the
training module, and adapt it to other languages.

Conclusion

Fishing crews are ready to discuss health, feel
capable of responding to first aid incidents that
include overdose after training, and see value in
practical, hands-on training. This project has high-
lighted the importance of targeted, industry-speci-
fic interventions for addressing substance use and
overdose prevention in high-risk occupations such
as commercial fishing. Recommendations include
continued integration of overdose response train-
ing into FFAST and other existing maritime safety
courses, which is a sustainable method to improve
accessibility and reach, reduce stigma, and normal-
ize lifesaving interventions. Broader adoption of
training and adoption for first responders, includ-
ing the United States Coast Guard, would be
a significant win in terms of increasing knowledge
and emergency preparedness in addressing over-
doses at sea. Continued naloxone (NARCAN?®)
distribution, adaptation of training materials into
multiple languages to improve accessibility, and
incorporation of overdose response and injury
prevention into other industries can enhance the
overall reach and equity of these interventions.
Scalability and further adaptations of the training
module could expand the overall reach through
alternative delivery formats, including online
e-learning.
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