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Case Report: COVID-19

Open Burn Pit Exposure and Concern About the COVID-19 
Pandemic
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Richard A. Dennis, PhDb,e; and Shuk-Mei Ho, PhDd,e

Veterans of Operation Iraqi Freedom and Operation 
Enduring Freedom were frequently exposed to open 

burn pits (OBPs) used for solid waste disposal and thus 
suffer from long-lasting health consequences. During these 
conflicts, ground forces relied on OBPs to process up to 
65,000–85,000 lb of waste per day. OBPs burned plastics, 
wood, metal, rubber, electronics, vehicles, construction 
materials, chemicals (paints, solvents), petroleum, medical 
waste, munitions, and human waste often with no covers. 
Thousands of veterans were chronically exposed, usually 
with no adequate protective equipment, to airborne 
hazardous chemicals. Over 273 active OBPs were reported 
in military bases in Iraq and Afghanistan in 2010 alone.1 
While many exposed military personnel experienced 
acute discomfort and illnesses, others did not notice the 
development of chronic diseases until years later. The most 
common OBP exposure–related health concerns include 
asthma, constructive bronchiolitis, chronic obstructive 
pulmonary disease, hypertension, type 2 diabetes, migraine 
headache, autoimmune disorders, depression, anxiety, and 
malignancies.2

Increased Vulnerability of OBP-Exposed Veterans 
During the COVID-19 Pandemic

Although some early steps have been taken to understand 
the health effects of OBP exposure in veterans and service 
members, the current pandemic puts a spotlight on 
the increased vulnerability of these veterans. To better 
understand OBP exposure and its consequences, the VA 
Airborne Hazards and Open Burn Pit Registry (AHOBPR) 

was established in 2014.3 Over 175,000 veterans have 
provided data regarding exposure and the chronic effects of 
exposure.3 Veterans exposed to OBPs are sensitized to threats 
of airborne exposure and have found it particularly difficult 
to cope with the fear and stress of contracting coronavirus 
disease 2019 (COVID-19). There is a particularly high 
concern among those with cardiovascular, respiratory, and 
central nervous system comorbidities. 

We present a case of an OBP-exposed veteran, including 
his fears related to COVID-19, and discuss the possible 
mechanisms by which OBP-exposed veterans could be at 
high risk of COVID-19 infection or increased stress due to 
the pandemic. Interview for the case report included the 
questionnaire from AHOBPR, measures of COVID-19–
related stress, and validated measures of variables affected 
by the COVID-19 pandemic such as physical activity, 
perceived stress, resilience, physical function, and cognitive 
impairment. Medical comorbidities reported by the veteran 
were confirmed by the physician through the electronic 
medical records.

Case Report
Mr A, a 44-year-old college-educated, divorced, white 

man, provided information regarding exposure to OBPs 
during his deployment to Iraq, Kuwait, and Jordan. He 
reported to be currently unemployed and was 70% service 
connected. He reported to have joint custody of his son and 
that he was currently downsizing his house due to financial 
constraints. His comorbidities included hypertension, 
hyperlipidemia, depression, recurrent deep vein thrombosis, 
gastroesophageal disease vitamin D deficiency, and erectile 
dysfunction. His body mass index was 27.8 kg/m2. He 
reported to be a past smoker and had smoked a pack per 
day for 15 years. He had quit smoking about 2 years ago. 
He also reported to drink 1 or 2 beers twice a week. He 
denied any substance abuse. His medications included 
atorvastatin, cholecalciferol, lisinopril, rivaroxaban, 
montelukast, cetirizine, and tadalafil. His recent pertinent 
laboratory evaluations included elevated potassium and low-
density lipoprotein levels and decreased vitamin D (Table 1). 
Regarding his exposure to OBPs, he reported a cumulative 
exposure of 40 days with no protective equipment. His main 
concern during his deployment was exposure to smoke and 
chronic insufficient sleep. He reported to have only slept 
for an average of about 3 to 4 hours daily. He expressed 
concerns about ongoing medical problems and fear of 
developing future problems. He reported to have allergies, 
insomnia, numbness, and memory issues. He had difficulty 
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running or jogging 1 mile or taking a flight of stairs. He 
felt that his overall health was much worse compared to his 
predeployment levels. He felt sick during his deployment 
related to the smoke exposure and believed that these 
problems continued postdeployment.

Mr A reported moderate levels of concern for COVID-
19 and that there has been some disruption in his medical 
care. He also reported moderate levels of depression, anxiety, 
irritability, hypochondriasis, and memory problems. His 
score on the Perceived Stress Scale4 was 10/16, which 
indicates moderate stress (Table 1). His score on the Brief 
Resilient Coping Scale5 was 9/20, which indicates poor 
coping skills. His score on the UCLA Loneliness Scale6 was 
48/80, which indicates frequent loneliness. His scores on 
the International Physical Activity Questionnaire7 for the 
previous week were indicative of moderate activity levels; 
zero minutes for vigorous physical activity, 4 hours of 

moderate physical activity, 50 minutes of walking, and an 
average sitting time of 3 hours daily.

Discussion
OBP-exposed veterans are at increased risk of mental and 

physical decompensation during the COVID-19 pandemic. 
It is well known that a second threat often is much more 
stressful in sensitized populations. OBP-exposed veterans 
are sensitized to airborne exposure, and the nature of threat 
with COVID-19 may be particularly stressful for this cohort. 
These veterans also have multiple comorbidities, which are 
known to increase the risk of COVID-19 infection and 
complications such as the cardiovascular problems noted 
in our patient. OBP-exposed veterans are also noted to 
have higher levels of isolation than those not deployed and 
as such may not have the social supports in place to tide 
them over the pandemic. This was particularly true for 
Mr A, who reported feeling frequently isolated and lonely. 
Mistrust in the government is common among the OBP-
exposed cohort, and it is plausible that they may be less likely 
to follow public health guidance regarding social distancing, 
hand washing, and wearing a mask in public, putting them 
at an increased risk of the contagion. It is very important to 
specifically reach out to this cohort to provide extra support 
during the pandemic. An initial step could be to reach out 
to veterans registered in the AHOBPR. CARES (coronavirus 
aid, relief, and economic security) act funds could be used 
in the creation of services such as a hotline, mobilization 
of social supports in the form of a food pantry, homeless 
coordinator outreach, proactive outreach by pharmacists to 
those at risk of running out of medications, and telehealth 
check-ins by providers. Others prone to airborne exposures 
such as firefighters could benefit from similar services.
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Table 1. The Patient’s Laboratory and Interview Assessment 
Results

Variable Result Reference Range
Laboratory tests
Sodium, mmol/L 134a 135–145
Potassium, mmol/L 5.4a 3.5–5.1
Chloride, mmol/L 104 100–109
Hemoglobin A1C, % 5.7 4.0–6.0
Magnesium, mg/dL 2.0 1.5–2.4
Calcium, mg/dL 8.9 8.3–10.3
Glucose, mg/dL 107 70–109
Cholesterol, mg/dL 190 135–200
Triglycerides, mg/dL 103 30–200
High-density lipoprotein 

(direct), mg/dL
45 30–70

Low-density lipoprotein 
(calculated), mg/dL

125a 0–100

Albumin, g/dL 3.7 3.4–5.0
Total bilirubin, mg/dL 0.6 0.0–1.1
Aspartate aminotransferase 

(SGOT), U/L
24 15–46

Alanine aminotransferase 
(SGPT), U/L

27 11.0–63.0

Alkaline phosphatase, U/L 46 31–126
GGT, U/L 18 5.0–60.0
Creatinine, mg/dL 0.9 0.6–1.3
eGFR, mL/min/1.73 m^2 > 60 ≥ 60
Urea nitrogen, mg/dL 14 5.0–20.0
Vitamin D (25-Hydroxy), ng/mL 29.6a 30.0–100.0
Thyroid-stimulating hormone, 

μIU/mL
1.78 0.34–5.60

Interview assessments
Perceived Stress Scale 10 (moderate 

stress)
0–16

Brief Resilient Coping Scale 9 (low resilient 
coping)

4–20

UCLA Loneliness Scale 48 (frequent 
loneliness)

20–80

International Physical Activity 
Questionnaire

Moderate 
activity levels

Low-high activity 
levels

Functional Assessment 
Questionnaire

Independent in 
most activities

Dependent to 
independent

aFlagged as outside the reference range per Veterans Affairs.
Abbreviations: eGFR=estimated glomerular filtration rate, GGT = gamma-

glutamyltransferase, SGOT = serum glutamic oxaloacetic transaminase, 
SGPT = serum glutamic pyruvic transaminase.
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