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Dr. Smith is Tisch distinguished professor, professor for health and human 

physiological sciences department, and director of first responder health and 

safety laboratory at Skidmore College in Saratoga Springs, NY. Dr. Smith 

earned her Ph.D. in Kinesiology with a specialization in Exercise Physiology 

from the University of Illinois at Urbana-Champaign in 1990. Her research is 

focused on the physiological effects of firefighting, particularly the 

cardiovascular strain associated with the combination of heavy physical work, 

heat stress, and the psychological stress that firefighters routinely encounter. 

She is the Principal Investigator on an AFG project titled “Continuing Fight 

Against COVID (C-FACT)” aimed at understanding the challenges of COVID-

Long in the Fire Service.

Dr. Denise Smith, Skidmore College
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Dr. Jahnke is the Director and Senior Principal Investigator of the Center for 

Fire, Rescue and EMS Health Research at the National Development and 

Research Institutes, Inc. Dr. Jahnke has served as the Principal Investigator of 

several large-scale studies of the health and readiness of the US Fire Service 

funded by the Department of Homeland Security, the National Institutes of 

Health, and the American Heart Association. Current projects include studies 

focused on the health of women in the fire service, research on workplace 

violence, exposure assessments on the fire ground, and randomized controlled 

trials of wellness interventions. She serves as a co-investigator of several other 

studies focused on fitness, nutrition, and health behaviors in both firefighters 

and military populations.

Dr. Sara Jahnke, Center for Fire, Rescue and EMS Health Research 
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Dr. Steven Moffatt is the founder of Public Safety Medical, an occupational medical 

practice based in Indianapolis, Indiana. Public Safety Medical provides hundreds of 

fire and law enforcement departments across Indiana and the bordering states with 

specialized medical, fitness, and psychological evaluations and interventions. Dr. 

Moffatt is a highly regarded medical subject matter expert for public safety 

professions. He is a pioneer in the development of standards for medical 

surveillance programs for firefighters, law enforcement officers, and other first 

responders.  Dr. Moffatt serves on national boards including the International 

Association of Chiefs of Police, the IAFF/IAFC Wellness-Fitness Task Force, the 

National Fire Protection Association, and the National Institute for Occupational 

Safety and Health. In 2015, Dr. Moffatt formed the National Institute for Public Safety 

Health, a private non-profit research center specializing in investigations to improve 

the health and wellness of firefighters and law enforcement officers. 

Dr. Steven Moffatt, Ascension St. Vincent Public Safety Medical 
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Craig A. Haigh began his fire service career in 1983 as a volunteer in his hometown of 

Hampton, IL. In 1988 he joined the City of Rock Island (IL) Fire Department as fulltime 

firefighter and was ultimately appointed as their first EMS Coordinator where he developed and 

implemented the department’s paramedic program. He served as Hampton’s volunteer fire 

chief from 1991 to 1995, where he developed and implemented their Intermediate/Advanced 

EMT program. From 1995, he served as the fire chief of the King (NC) Volunteer Fire 

Department and then returned to Illinois in 2002 to serve as Fire Chief/Director of Emergency 

Management for the Village of Hanover Park. He was the 2012 Illinois Career Fire Chief of the 

Year. Chief Haigh also works as a Field Staff Instructor with the University of Illinois Fire 

Service Institute (IFSI). He is the recipient of the 2019 International Association of Fire Chiefs – 

Chief Alan Brunacini Executive Safety Award given for his work in developing operational 

practices based on scientific research in an effort to reduce firefighter deaths and injuries due 

to cardiovascular/medical events. Chief Haigh retired in July 2021 from full-time service as a 

firefighter and now serves as a consultant focusing on management and organizational 

leadership. Chief Haigh is a nationally certified paramedic, an accredited Chief Fire Officer, and 

a Member of the Institute of Fire Engineers. 

Craig Haigh, Fire Chief Ret., Hanover Park Fire Department 
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This webinar is being recorded on behalf of the Fire 

Protection Research Foundation (FPRF). This recording will 

become the property of FPRF and may be used by FPRF for 
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event, you agree to be recorded and to allow FPRF to use 

such recording for any lawful purpose. If you do not wish to 

be recorded, please hang up or exit the meeting at this time.
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Here we go…



COVID LONG & Continuing the Fight Against 

COVID-19 Together (C-FACT)

 Denise Smith, Ph.D., Skidmore College



COVID-19 Pandemic

• Global burden

– 314.9M cases

– 4.5M deaths

• US burden

– 63.4M cases 

– 863,896 deaths
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COVID-19 Pandemic

Total Public Safety 

Officers = 1,111
Fire:

244 total
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2021 to-date= 156
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Burden among firefighter community





Description

COVID-19 has been characterized by a long list of symptoms of varying severity and the potential for said 

symptoms to linger indefinitely. While exercise has been widely used to bolster one’s health across various 

conditions, there has understandably been less clarity regarding its application across individuals recovering from 

a COVID-19 infection. While many individuals are able to quickly return to performing large volumes of 

activity, a subgroup continues to experience persistent fatigue, breathlessness, brain fog and exercise 

malaise, seemingly eliminating the possibility of returning to or adopting an active lifestyle. Although there 

is still much to learn about effectively individualizing the exercise prescription, this webinar will review current 

strategies and considerations for prescribing exercise to those in the post COVID-19-infection phase.

Learning Objectives

1.Understand how to characterize the severity of post COVID-19-infection symptoms.

2.Have an understanding of tests that can be used to identify long-COVID-19 symptoms.

3.Understand the considerations for developing an exercise prescription relative to the individual's COVID-19 infection severity.

4.Have an understanding of how to guide an individual with severe long-COVID-19 symptoms through pacing.



COVID-19 Pandemic

• ↑Risk of COVID-19 contact/spread

– Routinely engages with community

– Live/work/eat in group living quarters

• Infection/Illness

– Cases? – impaired health, work 

schedule//disability

– 244 deaths

• Imlications of or onCardiac Vascular Blood/Coagulatory

 Heart rate

 Cardiac work

 Diastolic dysfunction 

 Arterial stiffness

 Blood flow

 Endothelial dysfunction

 Immune function (NK cell)

 Clotting potential

 Increased Inflammation

Burden among firefighter community



COVID-19 Overview

Virus replication Prolonged symptomsVirus infection

COVID-19

“Cytokine Storm”

Inflammation

Immune response
Acute symptoms

Lung 

epithelial 

cell

• Fever
• Dyspnea
• Fatigue
• Cough
• Headache
• Myalgia
• Sore throat
• Vomiting
• Dizziness

• “COVID Long”
• Wide-ranging 

symptoms 



• Severe inflammatory response
• Symptoms: Acute respiratory 

distress, systemic inflammatory 
response, multi-organ failure

Stage 3: Hyperinflammation

COVID-19 Overview

Replication Prolonged symptomsInfection

“Cytokine 

Storm”

Inflammation

Immune 

response

Acute symptoms

Lung 

epithelial 

cell

• COVID19 infects cells with ACE2 

receptor

• Symptoms: fever, dry cough

Stage 1: Mild

• ↑Inflammatory response, “cytokine 
storm”

• Symptoms: Shortness of breath, 
hypoxia 

Stage 2: Pulmonary

COVID-19

• Viral load (Delta variant/vaccination)

• Older age

• Cardiovascular disease

• Obesity, Type 2 diabetes

• Inflammation/inflammatory conditions

• Endothelial dysfunction

• Other

• Healthy lifestyle/diet

• Therapeutic success

• Early diagnosis

• Vaccination status

z

z

Predictors

 of severity

• “COVID Long”
• Wide-ranging 

symptoms 



COVID-19 Overview

Virus replication Prolonged symptomsVirus infection
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Lambert 2020.  Survivor Corps



Long-term Consequence of COVID-19
-COVID Long: symptom onset and duration

Lambert et al 2021, COVID-19 Survivors’ Reports of the Timing, Duration, and Health Impacts of Post-Acute Sequelae of SARS-CoV-2 (PASC) Infection 
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C-FACT

Critical Need for Fire Service Input

- Watch for and complete survey requests – and act as an 

influencer to encourage others to do so

- Share your stories, or encourage firefighters to share stories, 

about COVID-Long

- Range of symptoms

- Difficulty with RTW process

- Challenges when returning

- Concerns about staffing

- Concerns about responses

Continuing the Fight Against COVID-19 Together

Health Concerns

Operational Concerns



C-FACT

Critical Need for Fire Service Input

- Share your stories, or encourage firefighters to share 

stories, about COVID-Long

…………dsmith@skidmore.edu

- Initial COVID – how severe

- Long-term Symptoms – describe severity and length

- Treatments – indicate who provided care, diagnoses, 

treatments

- Concerns about RTW

- Specific Fire Service Concerns

Continuing the Fight Against COVID-19 Together



www.NFPA.Org/Foundation  |  © Fire Protection Research Foundation.  All rights reserved.
24

Covid Long by the Numbers

Sara Jahnke, Ph.D.

Director & Senior Scientist
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Why???  Working Hypotheses

1. May harbor virus in an organ(s) 

2. Viral pieces may stick around in the body 

3. COVID causes an autoimmune type response 
where the body attacks itself

(Iwasaki, 2021)

https://elemental.medium.com/how-vaccines-might-improve-long-covid-c1f41c4d7378
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Covid Long

• Estimates of Covid Long 

between 10-30%, pre-vaccine 

data (Lambert et al., 2021; 

Rubin, 2020)

• Meta-analysis (primarily 

hospitalized) 72.5% had 

persistent symptoms

26
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• 71.4% of patients with Long 

Covid report chronic fatigue

• Post-exertional symptom 

exacerbation affected most 

participants

• 58.7% met the scoring 

threshold that classifies 

patients as suffering from 

chronic fatigue syndrome.

27

Exhaustion

Twomey et al. (2022)
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• Meta-analysis of 81 studies

• 1 in 3 people reported 

ongoing fatigue

• 1 in 5 people reported 

cognitive impairment

28

Cognitive Impairment
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• 44% Fatigue

• 33% Sleep disorder

• 40% Dyspnoea

• 22% Cough

• 11% Abnormal spirometry

• 28% Abnormal chest imaging

• 15% Cognitive impairment

• 34% Anxiety

• 32% Depression

• 57% Reduced Quality of Life

29

Among those with Long Covid
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Covid Long & Vaccines: Pre Delta

• 1,497 vaccinated with Pfizer, 39 
breakthrough cases

• Among breakthrough, 19% had Long 
Covid
• Loss of smell, cough, fatigue, weakness, 

difficulty breathing, and/or muscle pain.

• Of total vaccinated, 0.5% developed 
Long Covid.

30
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Long Covid: Vaccinated vs. Not Vaccinated

• UK, 1,240,009 adults 

• Study strata
– Unvaccinated

– Partially vaccinated (positive test after 1st dose but 
before 2nd dose) 

– Fully vaccinated (positive test after dose 2). 

• Rate of Long COVID
– Partially vaccinated breakthrough (9.2%)

– Unvaccinated (10.7%).

– Vaccinated (5.2%)

31
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Vaccinations Post Covid Infection

• 30% of people with 

Long Covid reported 

getting better with 

the vaccine

• Why?
– Maybe the vaccine clears 

reservoirs in organs

– Maybe the vaccine 

reprograms the autoreactive 

cells

32
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Long COVID-19 in the Fire Service and the 

Occupational Medicine Perspective

Steven M. Moffatt, MD
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Background

• Occupational Health Involvement 

– COVID-19 guidelines interpretation

– Return to work / fitness for duty / SCUBA

– Identification of Long COVID-19 symptoms

– Disability due to Long COVID

34
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Background

• COVID-19 seen as a disease of cell damage with 

characteristics of:

35

– Inflammation

– Hypercoagulation

– Autoimmune injury

Organ damage 

lungs/heart/neuro/kidneys

Long COVID-19

Leading to
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COVID 19 – Viral Model

36
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COVID 19 – In Blood

37
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COVID 19 – In Tissue

38
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Preliminary Findings

39

Indianapolis Fire Department
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Preliminary Findings
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Indianapolis Fire Department
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Preliminary Findings
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Indianapolis Fire Department
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Preliminary Findings

42
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Preliminary Findings

43
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Long COVID Symptoms

• Most common symptoms in IFD firefighter Long COVID-19 

cases:

– Post exertional exhaustion / fatigue

– Shortness of breath or difficulty breathing

– Cough

– Memory, concentration, or sleep problems

– Irregular or fast heart rate

– Orthostatic dizziness

– Depression or anxiety

44
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Background

• Three categories of Long COVID-19

– Category 1: Cell damage because of the virus which can cause 

lingering symptoms

– Category 2: Symptoms related to chronic hospitalization – bed 

bound for weeks – Post Intensive Care Syndrome (PICS)

– Category 3: Symptoms appear after recovery involving ongoing 

autoimmune response to inflammation

Source: American Medical Association. “What doctors wish patients knew about long COVID”. https://www.ama-assn.org/delivering-care/public-

health/what-doctors-wish-patients-knew-about-long-covid

45
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Category 1 – Long COVID-19

• Studies determine 50% COVID-19 taking 30-60 days to 

return to “normal”

46
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Category 2 – Long COVID-19

• PICS may be next public health crisis after acute    

COVID-19

• PICS characterized by:

– Decrease physical capacity - strength deficits

– Cognitive decline

– Mental health disturbances

47
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Category 2 – Long COVID-19 (cont.)

• 20% COVID-19 require care in ICU involving 

extracorporeal membrane oxygenation (ECMO) or 

ventilation

• 50% of COVID-19 go on to develop PICS 

• Some studies suggesting up to 30% of PICS develop a 

level of PTSD

48
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Category 3 - Symptoms Appear after Recovery

• Further study needed and may be benefitted by patients 

with past novel coronavirus infection syndromes

– SARS (Severe Acute Respiratory Syndrome – 2003)

– MERS (Middle East Respiratory Syndrome – 2014)

• More data needed regarding Long COVID in the fire 

service

49
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Prevention of Long COVID-19

• Prevent COVID-19 Infection:

– All the regular mitigations

– Vaccination and booster to reduce infection

– Early testing / diagnosis COVID-19

50
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Prevention of Long COVID-19

• If Infected:

– Antivirals

– Early detection of long COVID-19 symptoms

– Referral for additional treatment

Thank You

51



Long COVID-19 in the Fire Service 

Fire Service Perspective

Craig Haigh, Fire Chief (Ret.), Hanover Park Fire Department 
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• Firefighter/Paramedic – DoD 
Civilian Emergency Services

• Began service with DoD – 2005

• Sex/Race/Age:

Male/White/Early 40s

• Contracted COVID – July 2020

− Contact tracing source: fellow 
firefighters

− DoD has ruled illness as a 
worker’s compensation case

53

Case Study:

U.S. Department of Defense Fire & 

Emergency Services Logo
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DoD Firefighter/Paramedic

• Hospitalized 1-week post diagnosis of COVID
– Severe respiratory distress

– Subsequently intubated

• Flown from local hospital to a University Hospital

– Placed on ECMO (Extracorporeal Membrane Oxygenation)

• 6-Week duration 

• Strong consideration given to placing him on the lung transplant list
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DoD Firefighter/Paramedic

• Condition improved

• Released from University Hospital and retuned home 

– 12 weeks post admission

– 13-14 weeks post diagnosis

• Current Status:

– Returned to Limited Duty (working 24 hr. shift)

– Lung capacity is not improving

– No firefighting activity:  Can serve as fire apparatus engineer or single role 
paramedic only
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DoD Firefighter/Paramedic

• Impact of Department

– Unable to sustain his limited capacity

– Overtime required to cover his firefighting duties

– Contemplate a move to fire prevention duties

• Impact of Firefighter
– Anxiety / Depression

– Feeling of “not pulling his weight”
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Questions, Comments
custserv@nfpa.org

For more information on NFPA’s 
upcoming webinars 

www.nfpa.org/webinars

A recording of this webinar will be 
made available. You will receive an 
email notification when it has been 

posted.

mailto:custserv@nfpa.org
http://www.nfpa.org/webinars
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NFPA 125th Anniversary Conference Series: 

Launched in May of 2021 and continuing through March 2022, this year-long virtual series will 

consist of a variety of one-day events focused on specific stakeholder groups and topic areas.

Coming up next in the NFPA 125th Anniversary Conference series: 

GLOBAL SOLUTIONS FOR GLOBAL CHALLENGES, February 16, 2022

Visit: https://www.nfpa.org/ConferenceSeries to register. 

Registration is Free!

https://www.nfpa.org/ConferenceSeries
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On behalf of The National Fire Protection Association, 

Fire Protection Research Foundation, Presenters and 

myself

Thank you for joining us today!
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