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Associations between risky alcohol use, disability, and problem-solving impairment 
among Veterans with Gulf War Illness: Secondary data analysis of a randomized 
clinical trial 
J Psychosom Res. 2023 Jul;170:111336. doi: 10.1016/j.jpsychores.2023.111336. Epub 2023 Apr 
11. 
Laura M Lesnewich 1, Shou-En Lu 2, Karly S Weinreb 3, Sharron O Sparks 4, David R Litke 5, Drew A 
Helmer 6, Wilfred R Pigeon 7, Lisa M McAndrew 8 

Affiliations 
1War Related Illness and Injury Study Center (WRIISC), Veterans Affairs New Jersey Health Care System, 
385 Tremont Ave., East Orange, NJ 07018, USA. Electronic address: Laura.Lesnewich@va.gov. 
2Rutgers School of Public Health, 683 Hoes Ln. W, Piscataway, NJ 08854, USA; Rutgers Cancer Institute of 
New Jersey, 195 Little Albany St., New Brunswick, NJ 08901, USA. 
3War Related Illness and Injury Study Center (WRIISC), Veterans Affairs New Jersey Health Care System, 
385 Tremont Ave., East Orange, NJ 07018, USA; Montclair State University, 1 Normal Ave., Montclair, NJ 
07043, USA. 
4War Related Illness and Injury Study Center (WRIISC), Veterans Affairs New Jersey Health Care System, 
385 Tremont Ave., East Orange, NJ 07018, USA; Felician University, 1 Felician Way, Rutherford, NJ 07070, 
USA. 
5War Related Illness and Injury Study Center (WRIISC), Veterans Affairs New Jersey Health Care System, 
385 Tremont Ave., East Orange, NJ 07018, USA; Department of Rehabilitation Medicine, New York 
University Grossman School of Medicine, 240 E. 38th St., New York, NY 10016, USA. 
6Center for Innovations in Quality, Effectiveness & Safety (IQuESt), Michael E. DeBakey Veterans Affairs 
Medical Center, 2002 Holcombe Blvd. (152), Houston, TX 77030, USA; Department of Medicine, Baylor 
College of Medicine, 1 Taub Loop, Houston, TX 77030, USA. 
7VISN 2 Center of Excellence for Suicide Prevention, 400 Fort Hill Ave., Canandaigua, New York 14424, 
USA; University of Rochester Medical Center, 300 Crittenden Blvd. - Box PSYCH, Rochester, NY 14642, 
USA. 
8War Related Illness and Injury Study Center (WRIISC), Veterans Affairs New Jersey Health Care System, 
385 Tremont Ave., East Orange, NJ 07018, USA. 
Abstract 
Objective: Gulf War Illness (GWI) and alcohol use are both major sources of disability among Gulf 
War Veterans. The goal of this secondary data analysis was to examine associations between risky 
alcohol use, problem-solving impairment, and disability among Veterans in a randomized clinical 
trial of problem-solving treatment (PST) for GWI. We examined cross-sectional associations and 
conducted longitudinal analyses to test if alcohol use moderated treatment outcome of PST. 
Methods: Participants were 268 United States military Veterans with GWI randomized to PST or a 
control intervention. Participants were assessed at four timepoints. Measures included the World 
Health Organization Disability Assessment Schedule 2.0 (WHO-DAS 2.0), Problem Solving 
Inventory (PSI), and Alcohol Use Disorders Identification Test-Concise (AUDIT-C). We conducted 
multivariate regression (cross-sectional) and mixed model analyses (longitudinal) with separate 
models for WHO-DAS 2.0 and PSI. All models included AUDIT-C and household income. This 
analysis was pre-registered on the Open Science Framework. 
Results: Cross-sectional analyses revealed a significant negative association with small effect size 
between AUDIT-C and WHO-DAS 2.0 (p = 0.006; f2 = 0.05); worse disability was associated with 
less risky alcohol use. There was no evidence that risky alcohol use moderated effects of PST on 
disability or PSI. 
Conclusion: If replicated, the cross-sectional findings suggest high levels of disability may deter 
heavy drinking among Veterans with GWI. We did not find evidence that risky alcohol use 
moderated treatment outcome of PST for GWI. More research is needed to identify moderators of 
GWI interventions and to understand risky drinking among Veterans with complex health problems. 

https://pubmed.ncbi.nlm.nih.gov/37087893/
https://pubmed.ncbi.nlm.nih.gov/37087893/
https://pubmed.ncbi.nlm.nih.gov/37087893/
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S0022399923001939?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0022399923001939%3Fshowall%3Dtrue&referrer=https:%2F%2Fpubmed.ncbi.nlm.nih.gov%2F


RACGWVI: Gulf War Illness — PubMed Citations for July, Aug, Sept 2023 
  

2 
 

Genetic association between the APOE ε4 allele, toxicant exposures and Gulf war 
illness diagnosis 
Environ Health. 2023 Jul 6;22(1):51. doi: 10.1186/s12940-023-01002-w. 

L Abdullah 1 2, A Nkiliza 3, D Niedospial 4, G Aldrich 4 3, G Bartenfelder 4, A Keegan 4, M Hoffmann 4, M 
Mullan 4, N Klimas 5 6, J Baraniuk 7, F Crawford 4 3, M Krengel 8, L Chao 9, K Sullivan 10 

Affiliations 
1Roskamp Institute, Sarasota, FL, USA. labdullah@roskampinstitute.org. 
2James A. Haley VA Hospital, Tampa, FL, USA. labdullah@roskampinstitute.org. 
3James A. Haley VA Hospital, Tampa, FL, USA. 
4Roskamp Institute, Sarasota, FL, USA. 
5Nova Southeastern University, Ft Lauderdale, FL, USA. 
6Miami VA Medical Center GRECC, Miami, FL, USA. 
7Department of Medicine, Georgetown University, Washington, DC, USA. 
8Boston University School of Medicine, Boston, MA, USA. 
9University of California, San Francisco, CA, USA. 
10Boston University School of Public Health, Boston, MA, USA. 

Abstract 
Introduction: Exposure to nerve agents, pyridostigmine bromide (PB), pesticides, and oil-well fires 
during the 1991 Gulf War (GW) are major contributors to the etiology of Gulf War Illness (GWI). 
Since the apolipoprotein E (APOE) ε4 allele is associated with the risk of cognitive decline with age, 
particularly in the presence of environmental exposures, and cognitive impairment is one of the 
most common symptoms experienced by veterans with GWI, we examined whether the ε4 allele 
was associated with GWI. 

Methods: Using a case-control design, we obtained data on APOE genotypes, demographics, and 
self-reported GW exposures and symptoms that were deposited in the Boston Biorepository and 
Integrative Network (BBRAIN) for veterans diagnosed with GWI (n = 220) and healthy GW control 
veterans (n = 131). Diagnosis of GWI was performed using the Kansas and/or Center for Disease 
Control (CDC) criteria. 

Results: Age- and sex-adjusted analyses showed a significantly higher odds ratio for meeting the 
GWI case criteria in the presence of the ε4 allele (Odds ratio [OR] = 1.84, 95% confidence interval 
[CI = 1.07-3.15], p ≤ 0.05) and with two copies of the ε4 allele (OR = 1.99, 95% CI [1.23-3.21], p ≤ 
0.01). Combined exposure to pesticides and PB pills (OR = 4.10 [2.12-7.91], p ≤ 0.05) as well as 
chemical alarms and PB pills (OR = 3.30 [1.56-6.97] p ≤ 0.05) during the war were also associated 
with a higher odds ratio for meeting GWI case criteria. There was also an interaction between the 
ε4 allele and exposure to oil well fires (OR = 2.46, 95% CI [1.07-5.62], p ≤ 0.05) among those who 
met the GWI case criteria. 

Conclusion: These findings suggest that the presence of the ε4 allele was associated with meeting 
the GWI case criteria. Gulf War veterans who reported exposure to oil well fires and have an ε4 
allele were more likely to meet GWI case criteria. Long-term surveillance of veterans with GWI, 
particularly those with oil well fire exposure, is required to better assess the future risk of cognitive 
decline among this vulnerable population.  

https://pubmed.ncbi.nlm.nih.gov/37415220/
https://pubmed.ncbi.nlm.nih.gov/37415220/
https://ehjournal.biomedcentral.com/articles/10.1186/s12940-023-01002-w
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Delayed cognitive impairments in a rat model of Gulf War Illness are stimulus-
dependent 
Brain Behav Immun. 2023 Jul 10;113:248-258. doi: 10.1016/j.bbi.2023.07.003. Online ahead of print. 
H E Burzynski 1, K E Ayala 2, M A Frick 2, H A Dufala 2, J L Woodruff 2, V A Macht 2, B R Eberl 2, F Hollis 3, 
J A McQuail 3, C A Grillo 3, J R Fadel 3, L P Reagan 3 

Affiliations 
1University of South Carolina School of Medicine, Department of Pharmacology, Physiology, and 
Neuroscience, Columbia, SC 29208, United States. Electronic address: hannah.burzynski@uscmed.sc.edu. 
2University of South Carolina School of Medicine, Department of Pharmacology, Physiology, and 
Neuroscience, Columbia, SC 29208, United States. 
3University of South Carolina School of Medicine, Department of Pharmacology, Physiology, and 
Neuroscience, Columbia, SC 29208, United States; Columbia VA Health Care System, Columbia, SC 29208, 
United States. 

Abstract 
Gulf War Illness (GWI) collectively describes the multitude of central and peripheral disturbances 
affecting soldiers who served in the 1990-1991 Gulf War. While the mechanisms responsible for 
GWI remain elusive, the prophylactic use of the reversible acetylcholinesterase inhibitor, 
pyridostigmine bromide (PB), and war-related stress have been identified as chief factors in GWI 
pathology. Post-deployment stress is a common challenge faced by veterans, and aberrant 
cholinergic and/or immune responses to these psychological stressors may play an important role 
in GWI pathology, especially the cognitive impairments experienced by many GWI patients. 
Therefore, the current study investigated if an immobilization stress challenge would produce 
abnormal responses in PB-treated rats three months later. Results indicate that hippocampal 
cholinergic responses to an immobilization stress challenge are impaired three months after PB 
administration. We also assessed if an immune or stress challenge reveals deficits in PB-treated 
animals during hippocampal-dependent learning and memory tasks at this delayed timepoint. Novel 
object recognition (NOR) testing paired with either acute saline or lipopolysaccharide (LPS, 30 
µg/kg, i.p.), as well as Morris water maze (MWM) testing was conducted approximately three 
months after PB administration and/or repeated restraint stress. Rats with a history of PB treatment 
exhibited 24-hour hippocampal-dependent memory deficits when challenged with LPS, but not 
saline, in the NOR task. Similarly, in the same cohort, PB-treated rats showed 24-hour memory 
deficits in the MWM task. Ultimately, these studies highlight the long-term effects of PB treatment 
on hippocampal function and provide insight into the progressive cognitive deficits observed in 
veterans with GWI. 

  

https://pubmed.ncbi.nlm.nih.gov/37437820/
https://pubmed.ncbi.nlm.nih.gov/37437820/
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S0889159123001769?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0889159123001769%3Fshowall%3Dtrue&referrer=https:%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
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Mitochondrial impairment but not peripheral inflammation predicts greater Gulf War 
illness severity 
Sci Rep. 2023 Jul 12;13(1):10739. doi: 10.1038/s41598-023-35896-w. 

Beatrice A Golomb 1, Roel Sanchez Baez 2 3, Jan M Schilling 4, Mehul Dhanani 4 5, McKenzie J Fannon 4, 
Brinton K Berg 2, Bruce J Miller 2, Pam R Taub 6, Hemal H Patel 4 

Affiliations 
1Department of Medicine, University of California, San Diego, 9500 Gilman Drive #0995, La Jolla, CA, 92093-
0995, USA. bgolomb@ucsd.edu. 
2Department of Medicine, University of California, San Diego, 9500 Gilman Drive #0995, La Jolla, CA, 92093-
0995, USA. 
3San Ysidro Health Center, San Diego, CA, 92114, USA. 
4VA San Diego Healthcare System and Department of Anesthesiology, University of California, San Diego, 
San Diego, CA, 92161, USA. 
5Avidity Biosciences, San Diego, CA, 92121, USA. 
6Division of Cardiovascular Medicine, Department of Medicine, University of California, San Diego, La Jolla, 
CA, 92037, USA. 

Abstract 
Gulf War illness (GWI) is an important exemplar of environmentally-triggered chronic multisymptom 
illness, and a potential model for accelerated aging. Inflammation is the main hypothesized 
mechanism for GWI, with mitochondrial impairment also proposed. No study has directly assessed 
mitochondrial respiratory chain function (MRCF) on muscle biopsy in veterans with GWI (VGWI). 
We recruited 42 participants, half VGWI, with biopsy material successfully secured in 36. Impaired 
MRCF indexed by complex I and II oxidative phosphorylation with glucose as a fuel source 
(CI&CIIOXPHOS) related significantly or borderline significantly in the predicted direction to 17 of 
20 symptoms in the combined sample. Lower CI&CIIOXPHOS significantly predicted GWI severity 
in the combined sample and in VGWI separately, with or without adjustment for hsCRP. Higher-
hsCRP (peripheral inflammation) related strongly to lower-MRCF (particularly fatty acid oxidation 
(FAO) indices) in VGWI, but not in controls. Despite this, whereas greater MRCF-impairment 
predicted greater GWI symptoms and severity, greater inflammation did not. Surprisingly, adjusted 
for MRCF, higher hsCRP significantly predicted lesser symptom severity in VGWI selectively. 
Findings comport with a hypothesis in which the increased inflammation observed in GWI is driven 
by FAO-defect-induced mitochondrial apoptosis. In conclusion, impaired mitochondrial function-but 
not peripheral inflammation-predicts greater GWI symptoms and severity. 

  

https://pubmed.ncbi.nlm.nih.gov/37438460/
https://pubmed.ncbi.nlm.nih.gov/37438460/
https://www.nature.com/articles/s41598-023-35896-w
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Adverse effect propensity: A new feature of Gulf War illness predicted by 
environmental exposures 
iScience. 2023 Jul 13;26(8):107363. doi: 10.1016/j.isci.2023.107363. eCollection 2023 Aug 18. 

Beatrice A Golomb 1, Jun Hee Han 1 

Affiliation 
1Department of Medicine, University of California, San Diego, La Jolla, CA 92093, USA. 

Abstract 
A third of 1990-1 Gulf-deployed personnel developed drug/chemical-induced multisymptom illness, 
"Gulf War illness" (GWI). Veterans with GWI (VGWI) report increased drug/exposure adverse 
effects (AEs). Using previously collected data from a case-control study, we evaluated whether the 
fraction of exposures that engendered AEs ("AE Propensity") is increased in VGWI (it was); whether 
AE Propensity is related to self-rated "chemical sensitivity" (it did); and whether specific exposures 
"predicted" AE Propensity (they did). Pesticides and radiation exposure were significant predictors, 
with copper significantly "protective"-in the total sample (adjusted for GWI-status) and separately in 
VGWI and controls, on multivariable regression. Mitochondrial impairment and oxidative stress (OS) 
underlie AEs from many exposures irrespective of nominal specific mechanism. We hypothesize 
that mitochondrial toxicity and interrelated OS from pesticides and radiation position people on the 
steep part of the curve of mitochondrial impairment and OS versus symptom/biological disruption, 
amplifying impact of new exposures. Copper, meanwhile, is involved in critical OS detoxification 
processes. 

  

https://pubmed.ncbi.nlm.nih.gov/37554469/
https://pubmed.ncbi.nlm.nih.gov/37554469/
https://www.sciencedirect.com/science/article/pii/S2589004223014402?via%3Dihub
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Co-Administration of Nanowired Monoclonal Antibodies to Inducible Nitric Oxide 
Synthase and Tumor Necrosis Factor Alpha Together with Antioxidant H-290/51 
Reduces SiO2 Nanoparticles-Induced Exacerbation of Pathophysiology of Spinal 
Cord Trauma 
Adv Neurobiol. 2023;32:195-229. doi: 10.1007/978-3-031-32997-5_5. 

Aruna Sharma 1, Dafin F Muresanu 2 3, Z Ryan Tian 4, Ala Nozari 5, José Vicente Lafuente 6, Anca D 
Buzoianu 7, Per-Ove Sjöquist 8, Lianyuan Feng 9, Lars Wiklund 1, Hari Shanker Sharma 10 

Affiliations 
1International Experimental Central Nervous System Injury & Repair (IECNSIR), Department of Surgical 
Sciences, Anesthesiology & Intensive Care Medicine, Uppsala University Hospital, Uppsala University, 
Uppsala, Sweden. 
2Department Clinical Neurosciences, University of Medicine & Pharmacy, Cluj-Napoca, Romania. 
3"RoNeuro" Institute for Neurological Research and Diagnostic, Cluj-Napoca, Romania. 
4Department Chemistry & Biochemistry, University of Arkansas, Fayetteville, AR, USA. 
5Anesthesiology & Intensive Care, Chobanian & Avedisian School of Medicine, Boston University, Boston, 
MA, USA. 
6LaNCE, Department Neuroscience, University of the Basque Country (UPV/EHU), Leioa, Bizkaia, Spain. 
7Department of Clinical Pharmacology and Toxicology, "Iuliu Hatieganu" University of Medicine and 
Pharmacy, Cluj-Napoca, Romania. 
8Division of Cardiology, Department of Medicine, Karolinska Institutet, Karolinska University Hospital, 
Stockholm, Sweden. 
9Department of Neurology, Bethune International Peace Hospital, Zhongshan, Hebei Province, China. 
10International Experimental Central Nervous System Injury & Repair (IECNSIR), Department of Surgical 
Sciences, Anesthesiology & Intensive Care Medicine, Uppsala University Hospital, Uppsala University, 
Uppsala, Sweden. Sharma@surgsci.uu.se. 

Abstract 
Military personnel are often exposed to silica dust during combat operations across the globe. 
Exposure to silica dust in US military or service personnel could cause Desert Strom Pneumonitis 
also referred to as Al Eskan disease causing several organs damage and precipitate autoimmune 
dysfunction. However, the effects of microfine particles of sand inhalation-induced brain damage on 
the pathophysiology of traumatic brain or spinal cord injury are not explored. Previously intoxication 
of silica nanoparticles (50-60 nm size) is shown to exacerbates spinal cord injury induces blood-
spinal cord barrier breakdown, edema formation and cellular changes. However, the mechanism of 
silica nanoparticles-induced cord pathology is still not well known. Spinal cord injury is well known 
to alter serotonin (5-hydroxytryptamine) metabolism and induce oxidative stress including 
upregulation of nitric oxide synthase and tumor necrosis factor alpha. This suggests that these 
agents are involved in the pathophysiology of spinal cord injury. In this review, we examined the 
effects of combined nanowired delivery of monoclonal antibodies to neuronal nitric oxide synthase 
(nNOS) together with tumor necrosis factor alpha (TNF-α) antibodies and a potent antioxidant H-
290/51 to induce neuroprotection in spinal cord injury associated with silica nanoparticles 
intoxication. Our results for the first time show that co-administration of nanowired delivery of 
antibodies to nNOS and TNF-α with H-290/51 significantly attenuated silica nanoparticles-induced 
exacerbation of spinal cord pathology, not reported earlier. 

  

https://pubmed.ncbi.nlm.nih.gov/37480462/
https://pubmed.ncbi.nlm.nih.gov/37480462/
https://pubmed.ncbi.nlm.nih.gov/37480462/
https://pubmed.ncbi.nlm.nih.gov/37480462/
https://link.springer.com/chapter/10.1007/978-3-031-32997-5_5
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Comparison of Health Outcomes Over Time Among Women 1990-1991 Gulf War 
Veterans, Women 1990-1991 Gulf Era Veterans, and Women in the U.S. General 
Population 
Womens Health Issues. 2023 Jul 24;S1049-3867(23)00123-8. doi: 10.1016/j.whi.2023.06.006. 
Online ahead of print. 

Erin K Dursa 1, Guichan Cao 2, William J Culpepper 3, Aaron Schneiderman 3 

Affiliations 
1Health Outcomes Military Exposures, U.S. Department of Veterans Affairs, Washington, District of Columbia; 
Hines VA Medical Center Cooperative Studies Coordinating Center, Hines, Illinois. Electronic address: 
Erin.dursa2@va.gov. 
2Hines VA Medical Center Cooperative Studies Coordinating Center, Hines, Illinois. 
3Health Outcomes Military Exposures, U.S. Department of Veterans Affairs, Washington, District of Columbia. 

Abstract 
Introduction: The aim of this study is to examine health over almost 20 years of follow-up among 
women Gulf War veterans and women Gulf Era veterans and compare their health to women in the 
U.S. general population. 

Methods: We used data from a health survey of 1,274 women Gulf War veteran and Gulf Era 
veteran participants of the Gulf War Longitudinal Study who responded to all three waves. Data on 
the U.S. population of women came from the 1999-2000, 2005-2006, and 2011-2014 National 
Health and Nutrition Examination Survey (NHANES). Generalized estimating equations (GEE) were 
used to compare the report of disease over time in women Gulf War and Gulf Era veterans. 
Differences in prevalence at the three survey timepoints were calculated between women Gulf War 
veterans and the NHANES women population, and women Gulf War Era veterans and the 
NHANES women population. 

Results: Women veterans who deployed to the 1990-1991 Gulf War report poorer health than 
women veterans who served during the same time but did not deploy. Women veterans reported a 
lower prevalence of hypertension, stroke, and diabetes than women in the NHANES sample. 
Women veterans also reported a higher prevalence of arthritis, chronic obstructive pulmonary 
disease, and skin cancer than women in the NHANES sample. 

Conclusions: This study is the first to characterize the health of a population-based cohort of 
women Gulf War and women Gulf Era veterans over time and compare it with women's health in a 
civilian NHANES population. This demonstrates the value of epidemiological research on women 
veterans and the importance of developing longitudinal cohorts across genders. 

  

https://pubmed.ncbi.nlm.nih.gov/37495424/
https://pubmed.ncbi.nlm.nih.gov/37495424/
https://pubmed.ncbi.nlm.nih.gov/37495424/
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S1049386723001238?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS1049386723001238%3Fshowall%3Dtrue&referrer=https:%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
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Is exposure to chemical pollutants associated with sleep outcomes? A systematic 
review 
Sleep Med Rev. 2023 Aug;70:101805. doi: 10.1016/j.smrv.2023.101805. Epub 2023 Jun 16. 

Danielle A Wallace 1, Jayden Pace Gallagher 2, Shenita R Peterson 3, Seyni Ndiaye-Gueye 4, Kathleen Fox 
3, Susan Redline 4, Dayna A Johnson 5 

Affiliations 
1Division of Sleep and Circadian Disorders, Brigham and Women's Hospital, Boston, MA, USA; Harvard 
Medical School, Boston, MA, USA; Gangarosa Department of Environmental Health, Rollins School of Public 
Health, Emory University, Atlanta, GA, USA. Electronic address: dclarkson-townsend@bwh.harvard.edu. 
2Gangarosa Department of Environmental Health, Rollins School of Public Health, Emory University, Atlanta, 
GA, USA. 
3Woodruff Health Sciences Center Library, Emory University, Atlanta, GA, USA. 
4Division of Sleep and Circadian Disorders, Brigham and Women's Hospital, Boston, MA, USA; Harvard 
Medical School, Boston, MA, USA. 
5Gangarosa Department of Environmental Health, Rollins School of Public Health, Emory University, Atlanta, 
GA, USA; Department of Epidemiology, Rollins School of Public Health, Emory University, Atlanta, GA, USA. 

Abstract 
Environmental exposures may influence sleep; however, the contributions of environmental 
chemical pollutants to sleep health have not been systematically investigated. We conducted a 
systematic review to identify, evaluate, summarize, and synthesize the existing evidence between 
chemical pollutants (air pollution, exposures related to the Gulf War and other conflicts, endocrine 
disruptors, metals, pesticides, solvents) and dimensions of sleep health (architecture, duration, 
quality, timing) and disorders (sleeping pill use, insomnia, sleep-disordered breathing)). Of the 204 
included studies, results were mixed; however, the synthesized evidence suggested associations 
between particulate matter, exposures related to the Gulf War, dioxin and dioxin-like compounds, 
and pesticide exposure with worse sleep quality; exposures related to the Gulf War, aluminum, and 
mercury with insomnia and impaired sleep maintenance; and associations between tobacco smoke 
exposure with insomnia and sleep-disordered breathing, particularly in pediatric populations. 
Possible mechanisms relate to cholinergic signaling, neurotransmission, and inflammation. 
Chemical pollutants are likely key determinants of sleep health and disorders. Future studies should 
aim to evaluate environmental exposures on sleep across the lifespan, with a particular focus on 
developmental windows and biological mechanisms, as well as in historically marginalized or 
excluded populations. 

  

https://pubmed.ncbi.nlm.nih.gov/37392613/
https://pubmed.ncbi.nlm.nih.gov/37392613/
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S1087079223000618?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS1087079223000618%3Fshowall%3Dtrue&referrer=https:%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
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The Department of Veterans' Affairs Depleted Uranium Cohort in the Time of COVID-
19: Translating a Traditional Surveillance Protocol to a Telehealth Platform 
J Occup Environ Med. 2023 Aug 1;65(8):670-676. doi: 10.1097/JOM.0000000000002875. Epub 
2023 May 12. 

Melissa A McDiarmid 1, Stella Hines, Marianne Cloeren, Patricia Gucer, Marian Condon, Marc Oliver, Tracy 
Roth, Michael R Lewin-Smith, Frederick Strathmann, Maria A Velez-Quinones, Joanna M Gaitens 

Affiliation 
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Abstract 
Objective: In 2021, 37 members of a cohort of depleted uranium-exposed Gulf War I veterans were 
evaluated using a protocol tailored to accommodate COVID-19 safety practices on a telehealth 
platform. 

Methods: Individual elements of the legacy protocol were reviewed for urgency and feasibility of 
inclusion in a modified, telehealth platform. 

Results: The redesigned protocol included a participant readiness for telehealth assessment, nurse 
and physician telehealth visits, collection of usual health questionnaires, and urine collections for 
exposure monitoring for uranium and other fragment-related metal measures. 

Conclusions: Despite some limitations in scope, the telehealth platform permitted a visual "visit" 
with surveillance participants who expressed a high comfort level with the format. The telehealth 
platform has apparent utility for occupational surveillance and should be explored as a standard 
approach for surveillance outside of public health emergencies. 
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A population-based investigation into the prevalence of chronic fatigue syndrome in 
United States military Veterans with chronic pain 
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ABSTRACT 
Objective 
Chronic fatigue syndrome (CFS) is a debilitating illness characterized by persistent fatigue among 
other symptoms. Pain symptoms are common and included in the diagnostic criteria for CFS but 
are not required for diagnosis. Despite the association between CFS and pain, few studies have 
examined CFS in the context of chronic pain (CP) conditions. The current study estimates the 
period prevalence of comorbid CFS among military Veterans with CP and compares 
sociodemographic characteristics and CP conditions of Veterans with CP + CFS to those with CP 
without CFS. 
Methods 
This study included Veterans Health Administration (VHA) data on 2,261,030 patients with chronic 
pain in 2018. Sociodemographic characteristics included age, sex, race, ethnicity, and rurality. 
Descriptive statistics were used to describe the sample and between-group comparisons included 
independent samples t-tests and chi-square tests of independence. Effect sizes were also 
examined. 
Results 
A total of 15,248 (0.67%) of Veterans with CP also had a diagnosis of CFS. Veterans diagnosed 
with CP + CFS were younger and were more likely to be female, White, non-Hispanic, and rural-
dwelling. However, small and weak effect sizes were observed for these differences. The majority 
of Veterans with CP + CFS had limb/extremity (69.20%) back pain (53.44%), or abdominal/bowel 
pain (24.11%). 
Conclusion 
As CDC treatment recommendations for CFS include treating pain first, studying CFS in the context 
of CP is critically important. Veterans diagnosed with CP + CFS appear demographically similar, 
compared to Veterans with CP without CFS. Examining the utilization of pain-related healthcare 
services among this group would be a useful next step. 
   

https://www.tandfonline.com/doi/full/10.1080/21641846.2023.2239977
https://www.tandfonline.com/doi/full/10.1080/21641846.2023.2239977
https://www.tandfonline.com/doi/full/10.1080/21641846.2023.2239977


RACGWVI: Gulf War Illness — PubMed Citations for July, Aug, Sept 2023 
  

11 
 

Love Is Not All You Need: Understanding the Association Between Relationship 
Status and Relationship Dysfunction With Self-Directed Violence in Veterans 
Arch Suicide Res. 2023 Aug 7;1-16. doi: 10.1080/13811118.2023.2237097. Online ahead of print. 

Danielle M Weber, Tate F Halverson, Samantha E Daruwala, Mary Jo Pugh, Patrick S Calhoun, Jean C 
Beckham, Nathan A Kimbrel 

Abstract 
Introduction: Research indicates that being married is associated with reduced risk of suicide and 
self-directed violence (SDV) relative to being divorced. Simultaneously, difficulties within 
relationships predict poorer health outcomes. However, research on relationship status rarely 
examines relationship functioning, obfuscating the joint contribution of these variables for SDV risk. 

Method: Veterans (N = 1,049) completed a survey that included assessment of relationship status, 
relationship functioning, and SDV history. Logistic regression models tested how (a) relationship 
status, (b) relationship dysfunction, and (c) being divorced compared to being in a low- or high-
dysfunction relationship were associated with SDV, controlling for several intrapersonal risk factors. 

Results: Veterans in a relationship did not differ in SDV history compared to divorced/separated 
veterans. However, more dysfunction within relationships was associated with greater odds of a 
history of SDV and suicidal cognitions. Finally, SDV histories were more likely among veterans 
endorsing high-dysfunction relationships compared with (a) low-dysfunction relationships and (b) 
divorced veterans. 

Conclusion: It may be insufficient to only consider relationship status when evaluating 
interpersonal risk factors for SDV. A single item assessing relationship dysfunction was associated 
with enacted SDV and suicidal cognitions over and above intrapersonal risk factors. Integrating 
such single-item measures into clinical practice could improve identification and subsequent tailored 
intervention for veterans at greater risk for SDV. 
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Cannabis use and suicide risk among Gulf War veterans 
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Abstract 
Cannabis use has been indicated as a risk factor for suicide in veterans. This study of Gulf War 
veterans tested the relationship between self-report past year cannabis use and (a) past year 
suicidal ideation and (b) risk for suicidal behavior. Data were from a national sample (N = 1126) of 
Gulf War veterans. Logistic regression models indicated cannabis use was associated with past 
year suicidal ideation and elevated risk for suicidal behavior, independent of key covariates. In 
corroboration with research on other military populations, this study indicates a potentially 
concerning association between cannabis use and suicide risk in Gulf War veterans. 
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Abstract 
Introduction: Women Veterans of the Persian Gulf War (GW) expanded the military roles they had 
filled in previous military eras, with some women engaging in direct combat for the first time. Many 
GW service members, including women, had unique combat exposures to hazardous agents during 
deployment, which might have contributed to the development of chronic health problems. This 
study aims to understand the experiences of women GW Veterans (GWVs) as it is related to their 
military service and subsequent health in order to better inform and improve their clinical care. 

Materials and methods: We conducted in-depth interviews with 10 women GWVs to understand 
their experiences and perspectives about how their military service in the Gulf has impacted their 
lives and health. We used an integrated approach of content analysis and inductive thematic 
analysis to interpret interview data. 

Results: Besides having many of the same war-related exposures as men, women faced additional 
challenges in a military that was inadequately prepared to accommodate them, and they felt 
disadvantaged as women within the military and local culture. After service, participants had 
emergent physical and mental health concerns, which they described as developing into chronic 
and complex conditions, affecting their relationships and careers. While seeking care and service 
connection at Veterans Health Administration (VA), women voiced frustration over claim denials 
and feeling dismissed. They provided suggestions of how VA services could be improved for 
women and GWVs. Participants found some nonpharmacological approaches for symptom 
management and coping strategies to be helpful. 

Conclusions: Women in the GW encountered challenges in military and healthcare systems that 
were inadequately prepared to address their needs. Women faced chronic health conditions 
common to GWV and voiced the desire to be understood as a cohort with unique needs. There is 
an ongoing need to expand services within the VA for women GWVs, particularly involving 
psychosocial support and management of chronic illness. While the small sample size can limit 
generalizability, the nature of these in-depth, minimally guided interviews provides a rich narrative 
of the women GWVs in this geographically diverse sample. 
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The Gulf War Illness and the Iraqi Population's Forgotten Pain and Suffering 
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Abstract 
Exposure to chemical warfare agents results in long-term biopsychosocial complaints. A recent 
study has revealed an association between exposure to a low dose of Sarin and Gulf War illness in 
American veterans from the Gulf War. The prevalence of Gulf War illness has not been studied in 
the Iraqi population. In light of recent research results, Iraqi chemical warfare agent survivors' 
multiple physical and mental illnesses should be highlighted. For this reason, establishing both 
legislation and medical commissions is most needed. 
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Abstract 
Many veterans deployed to Gulf War areas suffer from persistent chronic diarrhea that is disabling 
and affects their quality of life. The causes for this condition have eluded investigators until recently 
and recent literature has shed light on the effect of vitamin D on the brain-gut axis. This study 
focused on determining clinical causes contributing to diarrhea and assessed whether reversing the 
identified causes, specifically vitamin D deficiency (VDD), could reduce the incidence of diarrhea in 
Gulf War veterans (GWVs). All patients completed a workup that included serologies (IBD, celiac), 
routine laboratory tests (CBC, chemistry panels, TSH, T4, CRP), cultures for enteric pathogens (C 
diff, bacteria, viruses, small intestinal bacterial overgrowth (SIBO)), and upper and lower 
endoscopies with histology and a trial of cholestyramine to exclude choleretic diarrhea and rifaximin 
for dysbiosis. A total of 4221 veterans were screened for chronic diarrhea, yielding 105 GWVs, of 
which 69 GWVs had irritable bowel syndrome with diarrhea (IBS-D). Paired t-tests demonstrated 
that all GWVs had VDD (t-11.62, df68 and sig(2-tailed) 0.0001) (defined as a vitamin D level less 
than 30 ng/mL with normal ranges of 30-100 ng/mL) but no positive serologies, inflammatory 
markers, abnormal endoscopies, cultures, or histology to explain their persistent diarrhea. There 
was no correlation with age, BMI, or inflammation. Some zip codes had a higher frequency of 
GWVs with VDD, but the number of deployments had no impact. Treatment with vitamin D 
supplementation (3000-5000 units), given in the morning, based on weight, reduced the number of 
bowel movements per day (p < 0.0001) without causing hypercalcemia. We suggest that VDD is 
important in the etiology of IBS-D in GWVs and that vitamin D supplementation significantly reduces 
diarrhea. 
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Abstract 

Aims: Gulf War Illness (GWI) is a multi-system condition of complex etiology and pathophysiology 
without specific treatment. There is an overlap between the symptoms of GWI and 
endocrinopathies. This study aimed to identify hormonal alterations in 1990-91 Gulf War (GW) 
veterans and the relationship between GWI and hormonal dysregulation. 

Main methods: Data from 81 GW veterans (54 with GWI and 27 controls without GWI) was 
analyzed in a cross-sectional, case-control observational study. Participants completed multiple 
questionnaires, neuropsychiatric assessments, and a comprehensive set of hormone assays 
including a glucagon stimulation test (GST) for adult growth hormone deficiency (AGHD) and a 
high-dose adrenocorticotropic hormone (ACTH) stimulation test for adrenal insufficiency. 

Key findings: The GWI group had lower quality of life and greater severity of all symptoms 
compared to controls. Pain intensity and pain-related interference with general activity were also 
higher in the GWI group. AGHD was observed in 18 of 51 veterans with GWI (35.3 %) and 2 of 26 
veterans without GWI (7.7 %) (p = 0.012 for interaction). Veterans with GWI also exhibited reduced 
insulin-like growth factor 1 (IGF-1) levels and IGF-1 Z-scores compared to controls. One participant 
with GWI met the criteria for adrenal insufficiency. No significant changes were observed in other 
hormonal axes. 

Significance: The frequency of AGHD was significantly higher in veterans with GWI compared to 
controls. Recombinant human growth hormone replacement therapy (GHRT) may become a 
breakthrough therapeutic option for this subgroup. A large clinical trial is needed to evaluate the 
efficacy of GHRT in patients with GWI and AGHD. 
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Abstract 
Objective: Medically unexplained symptoms (MUS), such as chronic fatigue syndrome, irritable 
bowel syndrome, and Gulf War Illness (GWI), are difficult to treat. Concordance-shared 
understanding between patient and provider about illness causes, course, and treatment-is an 
essential component of high-quality care for people with MUS. This qualitative paper focuses on the 
experiences of United States military Veterans living with GWI who have endured unique healthcare 
challenges. Methods & Measures: Qualitative interviews were conducted with 31 Veterans with 
GWI to explore factors that contribute to and detract from concordance with their Veteran Affairs 
(VA) healthcare providers. In addition to being seen by VA primary care, over half of participants 
also sought care at a War Related Illness and Injury Study Center, which specializes in post-
deployment health. Deductive and inductive codes were used to organize the data, and themes 
were identified through iterative review of coded data. Results: Major themes associated with 
patient-provider concordance included validation of illness experiences, perceived provider 
expertise in GWI/MUS, and trust in providers. Invalidation, low provider expertise, and distrust 
detracted from concordance. Conclusion: These findings suggest providers can foster concordance 
with MUS patients by legitimizing patients' experiences, communicating knowledge about MUS, and 
establishing trust. 
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Abstract 
Background: Misclassification bias is a common concern in epidemiologic studies. Despite strong 
bias on main effects, gene-environment interactions have been shown to be biased towards the null 
under gene-environment independence. In the context of a recent article examining the interaction 
between nerve agent exposure and paraoxonase-1 gene on Gulf War Illness, we aimed to assess 
the impact of recall bias-a common misclassfication bias-on the identification of gene-environment 
interactions when the independence assumption is violated. 

Methods: We derive equations to quantify the bias of the interaction, and numerically illustrate 
these results by simulating a case-control study of 1000 cases and 1000 controls. Simulation input 
parameters included exposure prevalence, strength of gene-environment dependence, strength of 
the main effect, exposure specificity among cases, and strength of the gene-environment 
interaction. 

Results: We show that, even if gene-environment independence is violated, we can bound possible 
gene-environment interactions by knowing the strength and direction of the gene-environment 
dependence ( ) and the observed gene-environment interaction ( )-thus often still allowing for the 
identification of such interactions. Depending on whether is larger or smaller than the inverse of , is 
a lower (if ) or upper (if ) bound for the true interaction. In addition, the bias magnitude is somewhat 
predictable by examining other characteristics such as exposure prevalence, the strength of the 
exposure main effect, and directions of the recall bias and gene-environment dependence. 

Conclusions: Even if gene-environment dependence exists, we may still be able to identify gene-
environment interactions even when misclassification bias is present. 
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Abstract 
Introduction: Gulf War Illness (GWI) is a chronic, multisymptom (e.g., fatigue, muscle/joint pain, 
memory and concentration difficulties) condition estimated to affect 25–32% of Gulf War (GW) 
veterans. Longitudinal studies suggest that few veterans with GWI have recovered over time and 
that deployed GW veterans may be at increased risks for age-related conditions. 

Methods: We performed a retrospective cohort study to examine the current health status of 703 
GW veterans who participated in research studies at the San Francisco VA Health Care System 
(SFVAHCS) between 2002 and 2018. We used the Veterans Affairs Frailty Index (VA-FI) as a proxy 
measure of current health and compared the VA-FIs of GW veterans to a group of randomly 
selected age- and sex-matched, non-GW veterans. We also examined GW veterans’ VA-FIs as a 
function of different GWI case definitions and in relationship to deployment-related experiences and 
exposures. 

Results: Compared to matched, non-GW veterans, GW veterans had lower VA-FIs (0.10 ± 0.10 vs. 
0.12 ± 0.11, p < 0.01). However, the subset of GW veterans who met criteria for severe Chronic 
Multisymptom Illness (CMI) at the time of the SFVAHCS studies had the highest VA-FI (0.13 ± 0.10, 
p < 0.001). GW veterans who had Kansas GWI exclusionary conditions had higher VA-FI 
(0.12 ± 0.12, p < 0.05) than veterans who were Kansas GWI cases (0.08 ± 0.08) and controls (i.e., 
veterans with little or no symptoms, 0.04 ± 0.06) at the time of the SFVAHCS research studies. The 
VA-FI was positively correlated with several GW deployment-related exposures, including the 
frequency of wearing flea collars. 

Discussion: Although GW veterans, as a group, were less frail than non-GW veterans, the subset 
of GW veterans who met criteria for severe CDC CMI and/or who had Kansas GWI exclusionary 
conditions at the time of the SFVAHCS research studies were frailest at index date. This suggests 
that many ongoing studies of GWI that use the Kansas GWI criteria may not be capturing the group 
of GW veterans who are most at risk for adverse chronic health outcomes. 
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Abstract 
The work of the Gulf War Illness (GWI) Consortium and that of basic and clinical researchers 
across the USA have resulted in a better understanding in recent years of the pathological basis of 
GWI, as well as of the mechanisms underlying the disorder. Among the most concerning symptoms 
suffered by veterans with GWI are cognitive decrements including those related to memory 
functioning. These decrements are not severe enough to meet dementia criteria, but there is 
significant concern that the mild cognitive impairment of these veterans will progress to dementia as 
they become older. Recent studies on GWI using human brain organoids as well as a rat model 
suggest that one potential cause of the cognitive problems may be elevated levels of tau in the 
brain, and this is supported by high levels of tau autoantibodies in the blood of veterans with GWI. 
There is urgency in finding treatments and preventive strategies for these veterans before they 
progress to dementia, with added value in doing so because their current status may represent an 
early phase of tauopathy common to many neurodegenerative diseases. 
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Abstract 
Background: Clinical Practice Guidelines for Gulf War Illness (GWI) recommend integrative health 
approaches such as yoga for relief from symptoms, yet little is known about the long-term efficacy 
of yoga in reducing symptoms of GWI. Here, we evaluated the long-term efficacy of yoga and 
cognitive-behavioral therapy (CBT) chronic pain treatment in a randomized controlled trial (RCT) of 
75 Veterans (57 men, 42-71 ± 7.1 years of age) with Gulf War Illness (GWI). 

Methods: Participants received either 10 weeks of yoga or 10 weeks of CBT for chronic pain. The 
primary outcome measures were pain severity, and pain interference (Brief Pain Inventory-Short 
Form). The secondary outcome measures were fatigue, as indicated by a measure of functional 
exercise capacity (6-Minute Walk Test), depression, autonomic symptom severity, and quality of 
life. Piecewise linear mixed models were used to examine study hypotheses. 

Results: Compared to the CBT group, yoga was associated with greater reductions in pain severity 
during the 6-month follow-up period (group × time interaction: b = 0.036, se = 0.014, p = .011). 
Although we did not find between-group differences in the other primary or secondary outcome 
measures during follow-up (p's > 0.05), exploratory analyses revealed within-group improvements 
in pain interference, total pain (an experimental outcome variable which combines pain severity and 
interference), and fatigue in the yoga group (p's < 0.05) but not in the CBT group. 

Conclusions: This is the first study to report long-term follow-up results of yoga as a treatment for 
GWI. Our results suggest that yoga may offer long-term efficacy in reducing pain, which is a core 
symptom of GWI. 
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