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Background The Airborne Hazards and Burn Pits Center of Excellence (AHBPCE), located at
the New Jersey War Related lliness and Injury Study Center (NJ WRIISC), was
established as a VA Center of Excellence in 2019 and specializes in clinical and
translational research. Scientific insights are used to help improve health outcomes
for Veterans exposed to airborne hazards while deployed.

Objective AHBPCE advocates for Veterans who have concerns about potential adverse
health outcomes related to airborne hazard exposures. Through ongoing research
and clinical work, the AHBPCE seeks to understand and find solutions for these
exposure-related health issues.

Approach AHBPCE researchers and collaborators conduct investigator-initiated pre-clinical,
clinical and epidemiological research. These efforts extend to use of large
databases, such as the Airborne Hazards and Open Burn Pit Registry (AHOBPR),
to identify a range of health concerns related to airborne hazard exposure, including
respiratory concerns, unexplained shortness of breath and other health issues
among Veterans and active-duty servicemembers.

Value AHBPCE responds to the growing need for deeper knowledge of respiratory health
concerns related to airborne hazards and open burn pits among Veterans and
active-duty servicemembers.

Collaboration To expand AHBPCE's reach and goals, partnerships and collaborations are
widespread across research universities, VA agencies and many other experts
across the country. These partnerships allow the Center to pursue more in-depth
research questions and explore new ways to understand and treat Veterans who
have been exposed to airborne hazards.

Contacts The co-directors of AHBPCE are Dr. Anays Sotolongo and Dr. Michael Falvo. The
primary performing site for these efforts is the New Jersey War Related lliness and
Injury Study Center (NJ WRIISC) in East Orange, NJ. The study team welcomes
collaborations and can be contacted by email at VHAEASAirHazardsCoE@va.gov.
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Cassady, S. J., Abitante, T. J., Pappas, G. G., Alexander, T., Falvo, M. J., & Post-Deployment
Cardiopulmonary Evaluation Network (2025). Left ventricular concentric remodeling is
highly common among veterans deployed to Southwest Asia and is associated with
impaired exercise performance. Physiological reports, 13(13), €70445.
https://doi.org/10.14814/phy2.70445

Potential cardiotoxic airborne hazards present in combat zones in excess may increase the risk
for adverse cardiac remodeling in deployed veterans. This study evaluates deployed veterans
using transthoracic echocardiography and cardiopulmonary exercise testing (CPET). Left
ventricular concentric remodeling (LVCR) was common in our veteran sample, exceeding
civilian rates. LVCR was associated with impaired exercise performance, and more likely with
longer deployment lengths.

Zeng, S., Jani, N. C., Sotolongo, A. M., Luo, G., Arjomandi, M., & Falvo, M. J. (2025). Clinical
Utility of Pulmonary Function Testing in Assessing Longitudinal Outcomes of Deployed
Veterans with Preserved Spirometry. Annals of the American Thoracic Society,
10.1513/AnnalsATS.202411-12050C. Advance online publication.
https://doi.org/10.1513/AnnalsATS.202411-12050C

This study aims to evaluate the clinical utility of pulmonary function test (PFT) parameters
among deployment-exposed veterans with preserved spirometry (DEPS) and examine
associations with baseline respiratory symptoms, functional limitations, healthcare utilization,
and longitudinal trajectories. In a national sample, approximately half qualified as DEPS, but
many endorsed substantial respiratory symptoms and functional limitation. DEPS with reduced
DLco appear to be at increased risk for developing lung parenchymal disease over time.

Bell, A. J., Masotti, M., Ram, S., Pappas, G., Miller, R. F., Kazerooni, E. A., Hatt, C. R., Han, M.
K., Richmond, B. W., Falvo, M. J., Galban, C. J., & Osterholzer, J. J. (2025). Use of
quantitative CT chest imaging to derive and assess a radiographic phenotype of
deployment-related constrictive bronchiolitis. Respiratory research, 26(1), 195.
https://doi.org/10.1186/s12931-025-03269-8

In this study, we derived a quantitative CT (QCT)-based radiographic phenotype of biopsy-
proven deployment-related constrictive bronchiolitis (DRCB) and assessed its ability to assist in
the phenotyping of non-biopsied formerly deployed symptomatic veterans. Application of a
QCT-derived radiographic phenotype of DRCB identified a subset of veterans with evidence of
abnormal small airways and more severe self-reported health effects following inhalational
exposures during military deployment.

Pappas, G., Gow, A., Punjabi, N. M., & Aurora, R. N. (2025). Sex-specific differences in
overnight nitrate levels in persons with obstructive sleep apnea and type 2
diabetes. Sleep medicine, 128, 159—164. https://doi.org/10.1016/j.sleep.2025.02.011

The current study sought to characterize the independent association between OSA severity
and overnight NO metabolites (i.e. markers of oxidative stress) and determine if there were
differences by sex in persons with type 2 diabetes mellitus (T2DM). The association between
OSA and overnight nitrates varies by sex and OSA severity. Women with severe OSA did not
have a decline in overnight nitrate levels whereas men did, suggesting they have higher
overnight oxidative stress.
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Phen, S. M., Jani, N., Klein-Adams, J. C., Ndirangu, D. S., Rahman, A., & Falvo, M. J. (2024).
Prevalence and risk factors of post-acute sequelae of SARS-CoV-2 (PASC) among
veterans in the airborne hazards and open burn pit registry: a prospective, observational,
nested study. BMC infectious diseases, 24(1), 846. https://doi.org/10.1186/s12879-024-09730-
1

The purpose of this study is to identify potential risk factors for SARS-CoV-2 (PASC) among
Veterans in the national Airborne Hazards and Open Burn Pit Registry (AHOBPR). While PASC
is highly common among Veterans enrolled in the AHOBPR, we did not observe any unique
military risk factors (e.g., airborne hazards exposure) that augmented the risk of PASC.

Chen, P. V., Christie, I. C., Godwin, K. M., Han, J., Jani, N., Sotolongo, A., Ali, A., & Helmer, D.
A. (2024). Barriers and Facilitators to Administering Burn Pit Registry Exams in VHA
Facilities. Military medicine, 189(9-10), e2153—e2162. https://doi.org/10.1093/milmed/usae175

This article summarizes barriers and facilitators to delivering AHOBPR exams and shares
lessons learned from facilities who have successfully implemented burn pit exams for veterans.
Gaps across many VHA facilities to provide AHOBPR exams may be understood as stemming
from organizational issues related to clear delegation of responsibility and staffing issues. VHA
facilities that wish to increase AHOBPR exams for veterans may need additional administrative
and medical staff.

Bloeser, K., Kimber, J. M., Santos, S. L., Krupka, C. B., & McAndrew, L. M. (2024). Improving
care for veterans' environmental exposure concerns: applications of the consolidated
framework for implementation research in program evaluation. BMC health services
research, 24(1), 241. https://doi.org/10.1186/s12913-024-10614-y

Despite being common and pervasive, especially among Veterans, environmental exposures
are largely overlooked by healthcare providers. Our goal was to conduct an operational needs
assessment of providers to examine provider educational needs regarding Veterans' military
environmental exposure concerns. Our findings suggest interdisciplinary providers' knowledge
of and discussion with Veterans about environmental exposures may be influenced by
contextual factors at the organizational level. Since this needs assessment, VA established
targeted programs to improve care related to military environmental exposures in response to
legislation.

Meyer, J. N., Pan, W. K., Ryde, I. T., Alexander, T., Klein-Adams, J. C., Ndirangu, D. S., &
Falvo, M. J. (2023). Bioenergetic function is decreased in peripheral blood mononuclear
cells of veterans with Gulf War lliness. PloS one, 18(11), e0287412.
https://doi.org/10.1371/journal.pone.0287412

In this case-control observational study, we tested multiple measures of mitochondrial function
and integrity. In circulating white blood cells, we analyzed multiple measures of mitochondrial
respiration and extracellular acidification. Our results demonstrate decreased mitochondrial
respiratory function as well as decreased glycolytic activity, both of which are consistent with
decreased energy availability, in peripheral blood mononuclear cells in veterans with GWI.

Alexander, T., Watson, M. A, Klein-Adams, J. C., Ndirangu, D. S., Serrador, J. M., Falvo, M. J.,
& Lindheimer, J. B. (2023). Deployed Veterans exhibit distinct respiratory patterns and
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greater dyspnea during maximal cardiopulmonary exercise: A case-control study. PloS
one, 18(5), €0286015. https://doi.org/10.1371/journal.pone.0286015\

Exertional dyspnea and exercise intolerance are frequently endorsed in Veterans of post 9/11
conflicts in Southwest Asia (SWA). Studying the dynamic behavior of ventilation during exercise
may provide mechanistic insight into these symptoms. Using maximal cardiopulmonary exercise
testing (CPET) to experimentally induce exertional symptoms, we aimed to identify potential
physiological differences between deployed Veterans and non-deployed controls. The findings
of this study support an association between SWA deployment and affected respiratory health
and also highlight the utility of CPET in the clinical evaluation of deployment-related dyspnea in
Veterans.

Boruch, A. E., Lindheimer, J. B., Ninneman, J. V., Wylie, G. R., Alexander, T., Klein-Adams, J.
C., Stegner, A. J., Gretzon, N. P., Samy, B., Falvo, M. J., & Cook, D. B. (2023). Exercise-
induced changes in gene expression do not mediate post exertional malaise in Gulf War
iliness. Brain, behavior, & immunity - health, 29, 100612.
https://doi.org/10.1016/j.bbih.2023.100612

This study investigates whether post-exertional malaise (PEM) is meditated by gene expression
in Veterans with Gulf War Illiness (GWI). PEM is considered a characteristic feature of chronic
multi-symptom illness (CMI) like GWI; however, its pathophysiology remains understudied.
Previous investigations in other CMI populations (i.e., Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome) have reported associations between PEM and expression of genes coding
for adrenergic, metabolic, and immune function.

Jani, N., Christie, I. C., Wu, T. D., Guzman, D. E., Han, J., Broderick, B., Falvo, M. J.,
Sotolongo, A., Osinubi, O. Y., & Helmer, D. A. (2022). Factors associated with a diagnosis of
sarcoidosis among US veterans of Iraq and Afghanistan. Scientific reports, 12(1), 22045.
https://doi.org/10.1038/s41598-022-24853-8

This study evaluated risk factors of sarcoidosis among AHOBPR patrticipants using a
retrospective age and sex-matched case-control design of AHOBPR patrticipants deployed to
Afghanistan or Southwest Asia with and without sarcoidosis diagnosed in the Veterans Health
Administration (VHA). Sarcoidosis was an uncommon diagnosis among AHOBPR patrticipants
and was associated with only one of eight assessed cumulative deployment-related exposures.

Davis, C. W., Rabin, A. S., Jani, N., Osterholzer, J. J., Krefft, S., Hines, S. E., Arjomandi, M.,
Robertson, M. W., Sotolongo, A. M., Falvo, M. J., & Post-Deployment Cardiopulmonary
Evaluation Network (2022). Postdeployment Respiratory Health: The Roles of the Airborne
Hazards and Open Burn Pit Registry and the Post-Deployment Cardiopulmonary
Evaluation Network. Federal practitioner: for the health care professionals of the VA, DoD, and
PHS, 39(8), 337-343. https://doi.org/10.12788/fp.0307

Airborne Hazards and Open Burn Pit Registry clinical evaluations represent an initial step to
better understand postdeployment health conditions. The Post-Deployment Cardiopulmonary
Evaluation Network clinical evaluation extends the AHOBPR evaluation by providing specialty
care for certain veterans requiring more comprehensive evaluation while systematically
collecting and analyzing clinical data to advance the field.

Falvo, M. J., Sotolongo, A. M., Osterholzer, J. J., Robertson, M. W., Kazerooni, E. A., Amorosa,
J. K., Garshick, E., Jones, K. D., Galvin, J. R., Kreiss, K., Hines, S. E., Franks, T. J., Miller, R.
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F., Rose, C. S., Arjomandi, M., Krefft, S. D., Morris, M. J., Polosukhin, V. V., Blanc, P. D., &
D'Armiento, J. M. (2022). Consensus Statements on Deployment-Related Respiratory
Disease, Inclusive of Constrictive Bronchiolitis: A Modified Delphi Study. Chest, S0012-
3692(22)04047-8. Advance online publication. https://doi.org/10.1016/j.chest.2022.10.031

This study provides a recommended diagnostic workup and associated terminology of possible
constrictive bronchiolitis (CB) or potentially related symptoms in previously deployed individuals
through a modified Delphi technique.

Aslaner, D. M., Saldana, T. A., MacKenzie, D. M., O'Piela, D. R., Miller, R. A., Schwieterman, N.
A., Falvo, M. J., Gorr, M. W., & Wold, L. E. (2022). Short-term PM exposure and social stress
cause pulmonary and cardiac dysfunction. Toxicology letters, 370, 66—73.
https://doi.org/10.1016/j.toxlet.2022.09.006

This data indicates that short-term exposure to PM2.5 with or without stress causes a clear
reduction in pulmonary and cardiac function. This model is well-suited for the study of military
and other occupational exposures, and future work will identify potential mechanisms, including
the inflammatory progression of these co-exposures.

Davis, C. W., Lopez, C. L., Bell, A. J., Miller, R. F., Rabin, A. S., Murray, S., Falvo, M. J., Han,
M. K., Galban, C. J., & Osterholzer, J. J. (2022). The Severity of Functional Small Airway
Disease in Military Personnel with Constrictive Bronchiolitis as Measured by Quantitative
Computed Tomography. American journal of respiratory and critical care medicine, 206(6),
786—789. https://doi.org/10.1164/rccm.202201-0153LE

In this study, we sought to determine whether a non-invasive imaging biomarker of small airway
disease (fSAD) is increased in military personnel constrictive bronchiolitis relative to healthy
subjects as well as those with varying severity of COPD.

Therkorn, J. H., Qian, W., Toto, D. R., & Falvo, M. J. (2022). An analysis of alternative forced
oscillation technique reporting and validation methods for within- and between-sessions
in healthy adults. Scientific reports, 12(1), 13119. https://doi.org/10.1038/s41598-022-17264-2

Our analyses support current ERS reporting recommendations for healthy adults. Future work
should apply this analytic approach to patient populations.

Therkorn, J. H., Hu, S., Sotolongo, A. M., Christie, I. C., Wu, T. D., Van Doren, W. W., Sajja, V.,
Jani, N., Klein-Adams, J. C., Helmer, D. A., & Falvo, M. J. (2022). Relationship between
clinician documented blast exposure and pulmonary function: a retrospective chart
review from a national specialty clinic. Respiratory research, 23(1), 153.
https://doi.org/10.1186/s12931-022-02071-0

In this referred sample of deployed Veterans, PFT measures of flow, volume, diffusion, and
respiratory mechanics were not associated with clinician documented blast exposure per the
retrospective chart abstraction methodology applied. Yet, these clinical findings suggest future
research should determine and assess distinction between Veteran recollections of perceived
blast experiences versus overpressure wave exposure to the respiratory system.

Ibraheem, D. L., Samy, B., Therkorn, J. H., & Falvo, M. J. (2022). Beyond the Expiratory
Limb: A Complete Raw Spirometry Dataset. Frontiers in physiology, 13, 898831.
https://doi.org/10.3389/fphys.2022.898831
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Publicly available spirometry datasets are presently limited to expiratory data only [.e., National
Health and Nutrition Examination Survey ((Centers for Disease Control and Prevention
(CDC)))]; therefore, the present dataset may foster additional research directed at the
inspiratory portion of forced vital capacity maneuvers as well as encourage manufacturer’s to
consider providing additional variables specific to the inspiratory portion of spirometry.

Rabin, A. S., Davis, C. W., Sotolongo, A. M., Falvo, M. J., & Osterholzer, J. J. (2022). A
Burning Question. The New England journal of medicine, 386(14), 1352—1357.
https://doi.org/10.1056/NEJMcps2119930

A case study; a 35-year-old man presented to a Veterans Affairs pulmonary clinic with
exertional dyspnea and cough. The patient’s symptoms began 4 years before presentation and
had progressed over time.

Qian, W., Desai, A., Therkorn, J. H., Klein-Adams, J. C., Sotolongo, A. M., & Falvo, M. J.
(2022). Employing the Forced Oscillation Technique for the Assessment of Respiratory
Mechanics in Adults. Journal of visualized experiments: JoVE, (180), 10.3791/63165.
https://doi.org/10.3791/63165

This effort is intended to standardize the use and interpretation of FOT, provide practical
suggestions, as well as highlight future questions that need to be addressed.

Qian, W., Klein-Adams, J. C., Ndirangu, D. S., Chen, Y., Falvo, M. J., & Condon, M. R. (2021).
Hemorheological responses to an acute bout of maximal exercise in Veterans with Gulf
War lliness. Life sciences, 280, 119714. https://doi.org/10.1016/).1fs.2021.119714

Veterans with GWI had more deformable RBCs in comparison to controls that was unaffected
by maximal exercise. Future studies to confirm our findings and identify associated mechanisms
are warranted.

Therkorn, J. H., Toto, D. R., & Falvo, M. J. (2021). A comparison of alternative selection
methods for reporting spirometric parameters in healthy adults. Scientific reports, 11(1),
14945. https://doi.org/10.1038/s41598-021-94120-9

We recommend future studies be explicit in their description of spirometry acquisition and
analysis to facilitate comparability with the published literature.

Falvo, M. J., Sotolongo, A. M., Osinubi, O. Y., Helmer, D. A,, Galvin, J. R., & Franks, T. J.
(2020). Diagnostic Workup of Constrictive Bronchiolitis in the Military Veteran. Military
medicine, 185(11-12), 472-475. https://doi.org/10.1093/milmed/usaa192

As evidenced by this case, arriving at a diagnosis of CB can be challenging as deviation from
normal is often subtle and nonspecific. We are working to identify and review self-reported
cases of CB in the Airborne Hazards and Open Burn Pits Registry, as well as educate VA and
community providers on best practices. We remain committed in addressing service member
and veteran concerns and providing the highest quality care they deserve.

Barhorst, E. E., Andrae, W. E., Rayne, T. J., Falvo, M. J., Cook, D. B., & Lindheimer, J. B.
(2020). Elevated Perceived Exertion in People with Myalgic Encephalomyelitis/Chronic
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Fatigue Syndrome and Fibromyalgia: A Meta-analysis. Medicine and science in sports and
exercise, 52(12), 2615-2627. https://doi.org/10.1249/MSS.0000000000002421

People with ME/CFS and FM perceive aerobic exercise as more effortful than healthy adults,
but the exact causes are unclear. The large magnitude of this effect merits further exploration of
underlying mechanisms that could provide insight into the pathophysiology of ME/CFS and FM
or the broader debate about the nature of central and/or peripheral signals that influence RPE.

Lindheimer, J. B., Alexander, T., Qian, W., Klein-Adams, J. C., Lange, G., H Natelson, B., Cook,
D. B., Hill, H. Z., & Falvo, M. J. (2020). An analysis of 2-day cardiopulmonary exercise
testing to assess unexplained fatigue. Physiological reports, 8(17), e14564.
https://doi.org/10.14814/phy2.14564

The methods and findings reported in this article provide a framework for evaluating 2-day
CPET reliability and reinforce the importance of carefully considering measurement error in the
population of interest when interpreting findings.

Klein-Adams, J. C., Sotolongo, A. M., Serrador, J. M., Ndirangu, D. S., & Falvo, M. J. (2020).
Exercise-Induced Bronchoconstriction in Iraq and Afghanistan Veterans With
Deployment-Related Exposures. Military medicine, 185(3-4), e389—-e396.
https://doi.org/10.1093/milmed/usz410

Approximately 17% of our sample of non-treatment seeking deployed Iraq and Afghanistan
veterans demonstrated EIB, similar to the general population prevalence. However, persistent
respiratory symptoms and alternative indices of probable EIB supports continued monitoring of
this population.

Lindheimer, J. B., Stegner, A. J., Wylie, G. R., Klein-Adams, J. C., Aimassi, N. E., Ninneman, J.
V., Van Riper, S. M., Dougherty, R. J., Falvo, M. J., & Cook, D. B. (2020). Post-exertional
malaise in veterans with gulf war iliness. International journal of psychophysiology: official
journal of the International Organization of Psychophysiology, 147, 202—-212.
https://doi.org/10.1016/j.ijpsycho.2019.11.008

Not all GVs with GWI experience PEM 24 hours after exercise, and more research is needed to
determine the extent that exercise worsens symptoms in GWI.

Lindheimer, J. B., Stegner, A. J., Ellingson-Sayen, L. D., Van Riper, S. M., Dougherty, R. J.,
Falvo, M. J., & Cook, D. B. (2019). Influence of pain anticipation on brain activity and pain
perception in Gulf War Veterans with chronic musculoskeletal

pain. Psychophysiology, 56(12), e13452. hitps://doi.org/10.1111/psyp.13452

Brain responses to nonpainful thermal stimuli in Veterans with CMP are sensitive to pain
anticipation, and we recommend accounting for the influence of pain anticipation in future
investigations of central nervous system dysfunction in CMP.

Lindheimer, J. B., Cook, D. B., Klein-Adams, J. C., Qian, W., Hill, H. Z., Lange, G., Ndirangu, D.
S., Wylie, G. R., & Falvo, M. J. (2019). Veterans with Gulf War lliness exhibit distinct
respiratory patterns during maximal cardiopulmonary exercise. PloS one, 14(11),
€0224833. https://doi.org/10.1371/journal.pone.0224833

In our sample, veterans with Gulf War lllness adopt a unique exercise ventilatory pattern
characterized by reduced respiratory frequency, despite similar ventilation relative to controls.

AIRBORNE HAZARDS AND BURN PITS
CENTER OF EXCELLENCE
* Kk k



https://doi.org/10.1249/MSS.0000000000002421
https://doi.org/10.14814/phy2.14564
https://doi.org/10.1093/milmed/usz410
https://doi.org/10.1016/j.ijpsycho.2019.11.008
https://doi.org/10.1111/psyp.13452
https://doi.org/10.1371/journal.pone.0224833

Although the mechanism(s) by which this pattern is achieved remains unresolved, our findings
suggest that the components of ventilation should be considered when evaluating clinical
conditions with unexplained exertional symptoms.

Garshick, E., Abraham, J. H., Baird, C. P., Ciminera, P., Downey, G. P., Falvo, M. J., Hart, J. E.,
Jackson, D. A., Jerrett, M., Kuschner, W., Helmer, D. A., Jones, K. D., Krefft, S. D., Mallon, T.,
Miller, R. F., Morris, M. J., Proctor, S. P., Redlich, C. A., Rose, C. S., Rull, R. P., ... Blanc, P. D.
(2019). Respiratory Health after Military Service in Southwest Asia and Afghanistan. An
Official American Thoracic Society Workshop Report. Annals of the American Thoracic
Society, 16(8), e1—e16. hitps://doi.org/10.1513/AnnalsATS.201904-344WS

A workshop conducted at the 2018 American Thoracic Society International Conference had
the goals of: 1) identifying key studies assessing post-deployment respiratory health, 2)
describing emerging research, and 3) highlighting knowledge gaps. The workshop concluded
that the relationship of airway disease, including constrictive bronchiolitis, to exposures
experienced during deployment remains to be better defined. Future clinical and epidemiologic
research efforts should address better characterization of deployment exposures; carry out
longitudinal assessment of potentially related adverse health conditions, including lung function
and other physiologic changes; and use rigorous histologic, exposure, and clinical
characterization of patients with respiratory tract abnormalities.

Butzko, R. P., Sotolongo, A. M., Helmer, D. A., Klein-Adams, J. C., Osinubi, O. Y., Berman, A.
R., Ortiz-Pacheco, R., & Falvo, M. J. (2019). Forced oscillation technique in veterans with
preserved spirometry and chronic respiratory symptoms. Respiratory physiology &
neurobiology, 260, 8—16. https://doi.org/10.1016/j.resp.2018.11.012

In our referral sample, distal airway dysfunction in the presence of preserved spirometry
appears common and may represent an at-risk group requiring closer surveillance.

Tanwar, V., Adelstein, J. M., Grimmer, J. A., Youtz, D. J., Katapadi, A., Sugar, B. P., Falvo, M.
J., Baer, L. A, Stanford, K. I., & Wold, L. E. (2018). Preconception Exposure to Fine
Particulate Matter Leads to Cardiac Dysfunction in Adult Male Offspring. Journal of the
American Heart Association, 7(24), e010797. https://doi.org/10.1161/JAHA.118.010797

Conclusions Preconception exposure to PM 2.5 results in global cardiac dysfunction in adult
offspring, suggesting that abnormalities during development are not limited to the prenatal or
postnatal periods but can also be determined before conception.

Salcedo, P. A,, Lindheimer, J. B., Klein-Adams, J. C., Sotolongo, A. M., & Falvo, M. J. (2018).
Effects of Exercise Training on Pulmonary Function in Adults With Chronic Lung
Disease: A Meta-Analysis of Randomized Controlled Trials. Archives of physical medicine
and rehabilitation, 99(12), 2561-2569.e7. https://doi.org/10.1016/j.apmr.2018.03.014

Contrary to prior assumptions, whole-body exercise training is effective for improving pulmonary
function in adults with chronic lung disease, particularly spirometric indices. Subsequent studies
are necessary to determine the optimal exercise training characteristics to maximize functional
improvement.

Falvo, M. J., Lindheimer, J. B., & Serrador, J. M. (2018). Dynamic cerebral autoregulation is
impaired in Veterans with Gulf War lliness: A case-control study. PloS one, 13(10),
€0205393. https://doi.org/10.1371/journal.pone.0205393
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In our clinical sample, the longer the duration between return from deployment and their visit to
our clinic, the worse the Veteran's physical health even after adjusting for PTSD. Additionally, a
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