Long COVID: A Smoldering Problem
in the Fire Service

BY ALEX FROST, CLARA TRYON, SUSANNE D'ISABEL, AND DENISE L. SMITH

The COVID-19 pandemic disrupted the
world like nothing else in this century,
devastating many families and affecting
every aspect of life. After three years of the
pandemic, most of the U.S. population has
been infected by the SARS-CoV-2 virus
one or more times. The fire service has
been on the front lines of the COVID-19
response and has likely suffered a higher
infection rate than the population at large.

COVID-19 has killed far too many and
caused severe illness for numerous others,
with a varying severity of acute illness for
most of us. Additionally, it has disrupted
the economy, interrupted our educational
system, altered operational procedures,
wreaked havoc on staffing, and even
caused political friction across close-knit
communities.

Clearly, everyone is tired of COVID-19
and would like to move on from the
disease and its disruption. Unfortunately,
although most people recovered after a few
weeks, many still struggle with a myriad
of prolonged symptoms. When existing or
new symptoms persist well past the initial
infection, it is called Long COVID. Indeed,
the full implications of Long COVID remain
unknown in the general population and for
the fire service in particular. Just as it is
dangerous to not fully expose and extin-
guish a smoldering fire, so too is turning

Figure 1. COVID-19 Overview

away from COVID-19 before we know that
all the risks have been adequately attended
to.

Stories from firefighters struggling with
Long COVID highlight the need for the
fire service to continue to pay attention to
some aspects of COVID-19. The quotes
below are from firefighters who com-
pleted an online survey or participated in
interviews as part of a research project on
Long COVID in the fire service. They have
been slightly altered to protect anonymity.

"When | finally returned to work ...
getting back into the swing of things
was extremely difficult. | hadn't been
around people in half a year, so the
social aspect was mentally draining....
[W]ith the residual brain fog [and] being
away from work for over half a year, |
was rusty.... | did not adequately ex-
plain to my crew that | was struggling
physically and emotionally. | acted like
| was okay, so they became frustrated
seeing me struggle with tasks | used to
do easily and without thought."

"When [I] returned to work | continued
to have difficulty with headaches,
exertional fatigue, heart palpitations,
loss of smell, and brain fog. After 48
hour or longer shifts | would rest/
sleep most of my days off. Exercise was
almost impossible.”

"A young firefighter in my department
who was otherwise healthy had all the
variants. After dealing with COVID, he
had a heart attack and now experiences
significant pain and feels awful. His
mental health is compromised.”

For the many firefighters who struggle
with Long COVID, there is a clear sense
of desperation, isolation, and pain.
Frustration and concern plague those in
their departments who support them. A
better understanding of Long COVID in
the fire service will help raise awareness
among individuals suffering from an array
of illnesses or conditions following their
acute bout of COVID-19, and it offers
an opportunity for firefighters to better
appreciate the challenges that some of
their fellow firefighters are facing.

Acute COVID-19 vs.
Long COVID

COVID-19 is an infection caused by
the SARS-CoV-2 virus and is most com-
monly associated with respiratory illness.
As seen in Figure 1, the virus typically
enters the body and binds to ACE-2
receptors in the respiratory system. The
viral attack on these receptors triggers
a profound immune response affecting
nearly all organ systems.»? During the
initial, or acute, phase of COVID-19, the

Source: Smith, et al., Skidmore College.
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Long COVID and the Fire Service

most common symptoms are fever or
chills, shortness of breath, cough, fatigue,
muscle or body aches, headache, loss of
taste or smell, sore throat, diarrhea, con-
gestion, and nausea or vomiting.® Most
individuals experience mild to moderate
acute symptoms and generally recover
within 10 to 20 days.* Although rare, far
too many people, including firefighters,
have died of COVID-19. The National Fire
Protection Association (NFPA) reports
that in 2020 and 2021, COVID-19 was

the leading cause of line-of-duty-deaths,
claiming 143 firefighters’ lives.>¢ And, for
some individuals who have endured the
initial infection, COVID-19 symptoms do
not completely resolve, or the infection
leads to the onset of new and trou-
blesome symptoms—a condition known
as Long COVID, which is the focus of this
article.

Long COVID, also known as
Long-Haul or Post-Acute COVID
Syndrome (PACS), is a potentially
debilitating condition that is generally

considered to occur when COVID-19
symptoms (existing symptoms or new
ones) persist for more than 12 weeks.”
The full duration of Long COVID remains
unknown, as some individuals have
not yet returned to their prepandemic
health following infection. As seen in
Figure 2, the SARS-CoV-2 virus stim-
ulates a heightened immune response
that leads to inflammation across most
body systems. Each body system reacts
uniquely to the viral infection or the
resulting inflammation to produce a wide
array of burdensome and sometimes
mysterious symptoms.® Table 1 displays
some of the common symptoms asso-
ciated with different organ systems af-
fected by Long COVID. Those who suffer
from Long COVID may experience many,
some, or just one of these symptoms and,
to further complicate an already complex
disease, symptoms may resolve and
emerge Or reemerge over time.

Figure 2 outlines how Long COVID
affects key body systems and how this

Figure 2. How Long COVID May Impact Firefighter Health and Safety
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can lead to health and safety conse-
quences for firefighters. Changes to the
respiratory, cardiovascular, neural, and
muscular systems can lead to multiple
conditions that increase the risk of

a sudden impairment or precipitate
troubling or dangerous symptoms. The
changes within each system may be

the result of direct effects of the virus,
may reflect changes caused by chronic
inflammation and associated immune
responses, or may be the result of im-
pairment in other systems.'* Furthermore,
the conditions can be transitory and may
resolve without long-term damage, or
they may result in damage to the tissue.™
For example, firefighters may experience
a temporary decrease measured during
pulmonary function tests (spirometry) or
they may develop fibrosis, which perma-
nently impairs lung function.

The cardiovascular system is affected
in multiple ways. Long COVID is asso-
ciated with an increased prevalence of
arrythmias (increasing risk for a sudden
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A profound immune response to the COVID-19 infection (A) leads to inflammation and complications across multiple body systems (four relevant
systems presented here) (B). This results in a myriad of symptoms, many of elevated concern to firefighters (C). These symptoms can have an

adverse effect on firefighter health and safety (D).
Source: Smith, et al., Skidmore College. Based on the graphic, “Long COVID: A Smoldering Issue in the Fire Service.”
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Table 1. Symptoms Commonly Associated with Long COVID 2910111213

GENERAL RESPIRATORY CARDIOVASCULAR  NEURAL
Fatigue Cough Palpitations Headache
Post-Exertional Malaise* Shortness of Breath Chest Pain Loss/Change in Taste/Smell
Joint Pain Sore Throat POTS* Depression
Skin Rash Anxiety
Fever Sleep Disorder
Brain Fog
Neuropathy

Memory Loss

* Symptoms worsen after physical/mental exertion.
+ Postural Orthostatic Tachycardia Syndrome; effects include lightheadedness upon standing.

MUSCULAR Gl

Lower Exercise Tolerance Abdominal Pain
Muscle Pain or Weakness Diarrhea

cardiac event); increased risk of hyper-
tension (exacerbating atherosclerosis
in the coronary arteries); inflammation

within the blood vessels that decreases
the vessels’ ability to appropriately

adjust diameter;; and increased clotting —— Hose Man ageme nt }fSt em —
potential that increases the risk of
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inflammation and associated swelling,
or stress associated with all other
symptoms. In fact, symptoms of anxiety
and depression are common neuro-psy-
chological symptoms associated with
Long COVID."? Long COVID can also
impair cognitive function, a condition
that is commonly called “brain fog”
and reported by many patients who
suffer from Long COVID."? Tt can affect
the muscular system in multiple ways
but, most commonly, individuals report
experiencing muscle pain and weakness
(and often associated joint pain).’® In
addition to muscular weakness, many
long-haulers report fatigue that may be
the result of decreased muscle mass or
impaired metabolism within the muscle
or perhaps an interaction with other
systems that are necessary to deliver and
use oxygen and nutrients.!

As briefly outlined in Figure 2, each
system is affected in different ways,
and these changes can, in turn, affect
another organ system. Many of the
commonly reported symptoms, such as
shortness of breath, fatigue, and brain
fog, may reflect impairment from multiple
systems.? In addition to resulting in
myriad symptoms, the involvement of
multiple organ systems leads to specific
outcomes that are of great importance to
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the fire service, including decreased car-
diorespiratory fitness, a diminished work
capacity, impaired situational awareness,
and an increased risk of cardiac events.

How Common Is Long COVID?

Recent data collected by the National
Center for Health Statistics (NCHS)
reveal that about one-third of adults
reported experiencing symptoms that
lasted three months or longer (Long
COVID)." Encouragingly, many people
who suffer from Long COVID do see
their symptoms resolve. Unfortunately,
however, many continue to deal with
post-COVID conditions for well over a
year and, in some cases, individuals have
been suffering with Long COVID for more
than two years. Overall, NCHS data in-
dicate that about 6% of U.S. adults or more
than 15 million people are currently grap-
pling with the impact of Long COVID."
The true number of firefighters suffering
from Long COVID is unknown. But, if
even 6% of the fire service is struggling
with Long COVID, this would suggest
that more than 65,000 firefighters are
impacted. Conversations with firefighters
show that, oftentimes, firefighters do not
reveal the symptoms they are struggling
with because of a desire to be seen as
fully ready for the demands of the job or
because of a stigma that can be attached
to the diagnosis of Long COVID." Because
many have had COVID-19 and recovered,
and because we would all like to move
beyond the pandemic, many people with
Long COVID feel like others are dismissive
of their symptoms/conditions. This can
make a firefighter who is experiencing
post-COVID-19 complications less likely
to talk about and address issues that are
impacting work and life.

Why Do Some People
Get Long COVID?
There is not a good way to know
or predict who will experience Long
COVID. However, studies have identified
certain factors that increase the risk of
suffering Long COVID. These include the
following:
= A gevere initial COVID-19 infection as
evidenced by being hospitalized and/or
in an intensive care unit, suffering more
than five symptoms, or experiencing
multisystem inflammatory syndrome
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during/after acute illness.®'01418
= Having certain underlying conditions such
as diabetes, asthma, or obesity.#10181
= Being female 810141819
= Not being vaccinated.®%2
Although these risk factors increase
the chance of experiencing Long COVID,
many who fall into these categories do not
go on to develop Long COVID and many
who fall outside of these parameters do,
in fact, develop Long COVID. Researchers
are still working to understand who is
at risk of suffering from Long COVID
and why. While many of the risk factors
currently identified are either difficult to
impact or not modifiable at all, vaccination

represents a possible avenue for mitigation.

Currently, vaccination is the most effective
way to reduce the severity of COVID-19
and, as seen above, severity of acute in-
fection is closely linked to increased risk of
developing Long COVID."®%° Furthermore,
a systematic review of multiple studies
found a 29% lower risk of Long COVID in
vaccinated vs. unvaccinated individuals.?!

Diagnosing and Treating
Long COVID

Because Long COVID encompasses
a variety of symptoms, there is no one
diagnostic test for it. Routine clinical
tests, including those used during occu-
pational medical evaluations, often do
not detect abnormalities. Furthermore,

symptoms may have waves of improving
and then regressing, which complicates
diagnosis. Many health care providers
are not fully aware of the complexities
and nuances of Long COVID. All these
factors make diagnosing and treating
Long COVID difficult and frustrating.
Treatment for Long COVID is focused
on addressing symptoms and specific
conditions associated with it. As such,
the best course of treatment requires a
personalized approach tailored to the
unique constellation of an individual's
ongoing symptoms. The Centers for
Disease Control and Prevention provides
guidance on how to effectively prepare
for and communicate with your health
care provider to facilitate diagnosis
and treatment (www.cdc.gov/corona-
virus/2019-ncov/long-term-effects/
post-covid-appointment/index.html). In
addition, because symptoms are often
difficult to treat and are so varied, clinics
that bring together specialists who focus
on Long COVID have emerged, though
they are often clustered in urban/high
population areas. Grassroots organi-
zations such as the C-19 Longhauler
Advocacy Project have resources online
and on their Web sites and social media
outlets to direct individuals to resources
including post-COVID-19 specialty
clinics and Long COVID support groups.

Long COVID Research

There is an enormous need for research on Long COVID. The National Institutes of Health
has devoted a tremendous amount of resources toward research to better understand the
causes and consequences of Long COVID. Unfortunately, there is very little research specific
to the fire service. But there is an Assistance to Firefighters Grant-funded project devoted to
better understanding the ongoing challenges of Long COVID in the fire service. Continuing
the Fight Against COVID Together (C-FACT) is led by Skidmore College investigators in
collaboration with researchers, occupational health providers, and fire service leaders across
the country. The primary goals of that project are to gather relevant information from
scientific/medical literature, occupational health providers, and firefighters; develop high-
quality resources that educate specific groups about the risks; and distribute educational
resources through multiple channels. Input from firefighters who are experiencing prolonged
symptoms is critical in this process. If you are a
firefighter with Long COVID symptoms, please
use the QR code at right to help the fire service
respond to this issue. If you know firefighters
who are experiencing prolonged symptoms,
please forward the QR to them.

www.FireEngineering.com



Challenges for the
Fire Service

The fire service has faced many
challenges in the course of the pandemic.
In fact, given the evolving nature of the
virus, the acute illness continues to be a
challenge in many parts of the country.
For Long COVID, specific issues still need
to be addressed. It is often difficult to
know when a firefighter is well enough to
return to work, how to provide appropriate
support to department members who
are suffering from prolonged symptoms,
and how to meet the operational needs
of the department given the number of
firefighters who may be out because of
acute infection or chronic symptoms. A
different challenge may arise because
many firefighters may push themselves
to return to work while they are still
experiencing symptoms that may create
safety risks, such as suffering severe
work-induced fatigue during emergency
operations. Similarly, a firefighter who re-
turns to firefighting while still combating
the effects of COVID-19 may be at risk of a
health emergency during operations, such
as suffering a clot formation that leads to a
stroke or heart attack.

Because of sleep interruptions and
irregular schedules, most firefighters
experience fatigue; however, for those
struggling with Long COVID, fatigue can
take the form of debilitating exhaustion.
While a firefighter may be able to manage
less-exacting routines at the station, there
is a concern that firefighters may not have
the reserve necessary to adequately meet
the strenuous nature of emergency oper-
ations. Unlike traditional jobs, firefighting
requires sustained energy. Firefighting
also demands focus, and fatigue, along
with brain fog, can interfere with the
situational awareness necessary to make
critical decisions in the field. This can lead
to dangerous, potentially life-threatening
situations for the firefighter and his team.

Accordingly, the decision of when to
return to work should be well considered.
It may be wise to make sure the occu-
pational physician is working with the
treating physician to ensure that the
treating physician understands the unique
job tasks of firefighting. Firefighters, by
nature, are action-oriented and may tend
to rush the recovery process. Unfortu-
nately, for many people, the recovery from

www.FireEngineering.com

Long COVID is slow! It can be mentally
and physically taxing, but individuals
dealing with a wide range of Long COVID
challenges must give themselves the time
they need to recover.

Firefighters and fire departments
continue to face ongoing challenges from
the pandemic, including how to effectively
deal with the impact of Long COVID. Un-
fortunately, there is a lack of research spe-
cific to the long-term effects of COVID-19

Long COVID and the Fire Service

COVID Research”). Becoming aware of
Long COVID symptoms and recognizing
its impact are the first steps to success-
fully meeting the challenges individual
firefighters and the fire service face.
Firefighters are great at taking care of
each other on the fireground and during
times of loss. They should embrace this
defining feature of their culture and watch
for signs and symptoms of Long COVID
among themselves and each other. Also,

on the fire service (see sidebar, “Long they should support each other during
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