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• ALS: According to studies by the Department of Defense (DoD), Department of 
Veterans Affairs (VA), National Institutes of Health (NIH) and Harvard University, 
people who have served in the military are approximately twice as likely to develop ALS 
as the general population1. Most recently, researchers found an increased risk of ALS 
among those who served in Iraq and Afghanistan2.  The VA has recognized the 
connection between ALS and military service by establishing a presumption of service 
connection for ALS3. The VA presumes that ALS was incurred in or aggravated by 
service in the military. Moreover, the presumption applies to any veteran who served, 
from any branch of the military, regardless of where or when a veteran served (home or 
abroad, during a time of peace or conflict) and regardless of when they were diagnosed 
with the disease following discharge (eg, 1 year after service or 50 years). The DoD ALS 
Research Program is supporting translational research and has developed four potential 
treatments for the disease, for which there is no cure. 

 
• Arthritis: According to the Centers for Disease Control and Prevention, over 1 in 3 

veterans have arthritis, compared to 1 in 4 in the general population.4 Arthritis carries 
with it enormous physical, financial and societal costs, but for veterans and service 
members, the costs are multiplied. One study found osteoarthritis (OA) rates to be 26 
percent higher in service members aged 20 to 24 compared with the same age group in 
the general population. From the same study, individuals over age 40 were twice as likely 
to develop OA after returning to civilian life.5 Data from the U.S. Army’s Physical 
Evaluation Board reveals that among permanently disabling conditions, arthritis was the 
most common unfitting condition, with 94.4 percent of cases attributed to combat injury.6 
Arthritis is responsible for rising DoD and VA health care costs stemming from joint 
pain, loss of function, and joint replacement surgery. Research can help identify better 
joint injury management to reduce the effects of joint degeneration in this population, and 
help identify ways to prevent joint injury during military training and service. 
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• Asbestos Diseases:  For more than a century, military service members have been 
exposed to asbestos. According to the World Health Organization (WHO) and the 
International Agency for Research on Cancer (IARC), all types of asbestos are classified 
as Class I Carcinogens.7 Asbestos exposure can cause many diseases including 
mesothelioma, cancers of the lung, larynx, and ovaries, and lung and pleural diseases 
such asbestosis.8 Asbestos has been widely used in manufactured goods and can still be 
found in shipyards, existing structures such as military barracks, vehicles, airplanes, and 
aboard ships.9 There is no "safe" level of asbestos exposure for any type of asbestos 
fiber.10  Inhaling or ingesting asbestos can cause fatal disease. The latency from exposure 
to diagnosis is commonly 10 - 50 years. Among non-smokers, asbestos exposure 
increased the rate of lung cancer 5-fold.11  In addition to the military, family members of 
service members have also been exposed when fibers are carried home on clothing into 
military housing which may also be constructed with asbestos-containing materials.  
Recent asbestos exposures have been reported in the branches of the military serving in 
Iraq, the Middle East, and Southeast Asia. According to the Institute for Health Metrics 
and Evaluation database, 40,764 American workers died from asbestos-caused diseases in 
2019.12  
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• Autism:  According to the Centers for Disease Control and Prevention, 1 in 59 children 
have an autism spectrum disorder (ASD)13.  The Department of Defense reports that 
18,452 active duty family members had a diagnosis of ASD at the end of fiscal year 
2013.14  This reflects a 77% increase in ASD diagnoses in just four years from fiscal year 
2009.15   Military families are affected substantially by the financial and emotional costs 
of raising a child with autism and this impact extends to the performance and readiness of 
service members and their units.  It is well known that children with autism, if they 
receive prompt treatment and early intervention services, can improve their long-term 
functional prospects dramatically.16  Research supported by the Autism Research 
Program has addressed current needs such as difficulties accessing care associated with 
mobile military families17 and gastrointestinal (GI) disorders which are among the most 
common medical conditions associated with autism.18  Additional research will help to 
improve treatment and intervention directly serving the interests of service members and 
DoD families impacted by autism as well as the medical, educational, healthcare and 
service professionals who serve the needs of the autism community within and beyond. 
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• Bladder Cancer:  Bladder cancer is the 6th most common cause of cancer in the United 

States, and the 4th most common cancer within the U.S. veteran population.19 20 Smoking 
is a leading risk factor associated with bladder cancer, but male sex, advancing age, and 
white race are also strong risk factors.  Despite mounting evidence in the 1950s of the 
adverse health effects of smoking and tobacco use, the military continued to include 
cigarettes in rations until 1975.21 Smoking prevalence in the veteran population is 
reported to be 27% compared to 21% in the non-veteran population.22  It has also been 
estimated that the prevalence of smoking is 43% higher in the population treated by VA 
hospitals compared to age matched controls 23From 1961 to 1971, approximately 
1,000,000 gallons of Agent Blue, containing high levels of arsenic were sprayed over the 
southern region of Vietnam.24 Inorganic arsenic compounds have been linked to cancer 
of the bladder.25 In addition, from the 1950s through the 1980s, people serving or living 
at the U.S. Marine Corps Base Camp Lejeune, North Carolina, were potentially exposed 
to drinking water contaminated with industrial solvents, benzene, and other chemicals. 
This chemical exposure may have led to adverse health conditions, including bladder 
cancer.26 
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• Bone Marrow Failure Disorder:  Myelodysplastic Syndrome (MDS) is a rare bone 
marrow failure disorder that increases the risk of developing Acute Myeloid Leukemia 
(AML), a fast growing cancer of the blood. Exposure to benzene, historically used 
extensively by the military, has been well established as a risk factor for myeloid 
malignancy, and is significantly associated with development of MDS and AML.272829  
Both ground troops and onboard support personnel have been at risk for significant 
exposure to dioxin, benzene and Agent Orange herbicide during the Vietnam war. 303132 
More recently, veterans stationed at Camp Lejeune between 1953 and 1987 were found to 
have potential exposure to industrial solvents in well water, inclusive of benzene, as 
recognized by the VA. Evidence shows a link between exposure to chemicals found in 
the drinking water at Camp Lejeune and MCAS New River and both MDS and aplastic 
anemia, a bone marrow failure disorder in which the bone marrow stops producing 
enough blood cells.33  The Bone Marrow Failure Research Program supports critical 
research into disease etiology and therapy development pathways. Continued research 
into bone marrow failure etiology and molecular genomics is essential to saving lives. 
 

• Brain Cancer and Pediatric Brain Tumors: Today, an estimated 700,000 people in the 
United States are living with a primary brain tumor, and approximately 85,000 more will 
be diagnosed in 2021. Brain cancer is the deadliest form of childhood cancer, which is 
the number one disease-related killer of children under 15. Brain cancer does not 
discriminate, inflicting men, women, and children of all races and ethnicities, including 
members of the armed services. This connection was illustrated in a 2014 report by the 
PRCRP to Congress, linking brain cancer with exposure to ionizing radiation during 
military service.34 The report also pointed to a study by Hicks et. al indicating children of 
men in the Air Force having higher incidence rate of pediatric brain tumors.35 A 
subsequent report published by the PRCRP in 2015 highlighted environmental hazards 
including radiation and insolvents as increasing the risk of brain cancer development. 
Specifically, high risk exposure related to a brain cancer diagnosis can include but are not 
limited to chemical weapons, or storage, ionizing radiation, herbicides, electromagnetic 
fields, jet fuel, organic materials, biological agents, and ultraviolet radiation.36  
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Warlick (2017). "Chemical exposures and risk of acute myeloid leukemia and myelodysplastic syndromes in a 
population-based study." Int J Cancer 140(1): 23-33 
29 Smith, M. T., L. Zhang, C. M. McHale, C. F. Skibola and S. M. Rappaport (2011). "Benzene, the exposome and 
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1061-1068. 
32 Ross, J. H., A. Hewitt, J. Armitage, K. Solomon, D. K. Watkins and M. E. Ginevan (2015). "Exposure to TCDD 
from base perimeter application of Agent Orange in Vietnam." Sci Total Environ 511: 82-90. 
33 http://www.benefits.va.gov/COMPENSATION/claims-postservice-exposures-camp-lejeune-water.asp  
34 https://cdmrp.army.mil/prcrp/reports/14prcReport.pdf  
35 Hicks N, Zack M, Caldwell GG, Fernbach DJ, and Falletta JM. 2006. Childhood cancer and occupational 
radiation exposure in parents. Cancer 53:1637-1643. 
36 https://cdmrp.army.mil/prcrp/reports/15prcReport.pdf (pg. 7-11) 

http://www.benefits.va.gov/COMPENSATION/claims-postservice-exposures-camp-lejeune-water.asp
https://cdmrp.army.mil/prcrp/reports/14prcReport.pdf
https://cdmrp.army.mil/prcrp/reports/15prcReport.pdf


 
 

• Breast Cancer: According to recent demographic reports, active duty and select reserve 
females and female spouses under the care of the United States military health system 
total approximately 1.3 million women.37  Assuming normal risk of developing breast 
cancer across a woman’s lifetime (1 in 8), 162,500 cases of breast cancer are expected to 
be diagnosed within that population.  Furthermore, a 2009 study suggested that active 
duty females have a higher incidence of breast cancer than the general population, which 
would increase the expected number of breast cancer cases.38  Therefore, breast cancer is 
a significant issue for the United States military health system. Additionally, military 
families are affected substantially by the financial and emotional costs of breast cancer 
and this impact extends to the performance and readiness of service members and their 
units. The Breast Cancer Research Program has invested in research to better understand 
how and why breast cancer is initiated, factors that increase risk, and more advanced 
ways to detect and treat this disease including innovative treatments for breast cancer that 
are both more effective and less toxic (e.g. sentinel lymph node biopsy, trastuzumab and 
palbociclib for HER2+ breast cancer, ribociclib and abemaciclib for HR+ breast cancer,    
vaccines and immunotherapies for breast cancer, nanoparticle-based drug delivery 
systems).39 
 

• Cancer in Adolescents and Young Adults: Approximately 70,000 adolescents and 
young adults between the ages of 15 and 39 are diagnosed with cancer each year in the 
United States.  In fact, cancer is the leading cause of disease-related death for this age 
group.  The National Cancer Institute has found that “evidence suggests that some 
cancers in adolescents and young adults may have unique genetic and biological features. 
Researchers are working to learn more about the biology of cancers in young adults so 
that they can identity molecularly targeted therapies that may be effective in these 
cancers."40  Unfortunately this age population is not recognized as a unique oncology 
care group. Adolescents and young adults have no medical “home.” Providers must make 
care and treatment decisions using research and facilities designed for pediatric or older 
adult patients. This has led to a lack of improvement in survival rates since the War on 
Cancer began more than 40 years ago.41  Nearly 90% of servicemembers, their spouse, 
and children fall within the NCI definition of an adolescent or young adults impacted by 
cancer.42    
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• Celiac disease: Celiac disease is recognized as one of the world’s most common genetic 
autoimmune disorders, affecting 1% of the population. Despite this recognition, most 
cases remain undiagnosed.43  Prevalence has increased markedly (4-5-fold) since 1950 for 
reasons not understood. Incidence has also increased in the general population and in 
active service military personnel44, with a peak onset in the second or third decades of 
life. Currently, there is no medication or cure for celiac disease.  Nor is there an effective 
method for prevention. The only course of action is to follow a strict gluten-free 
diet.  Studies show from 30 to 50 percent of celiac disease patients on a gluten-free diet 
continue to report symptoms and/or have intestinal damage. There is a wide range of both 
gastrointestinal and extraintestinal symptoms, and some patients are asymptomatic 
entirely.45 Fatigue and chronic abdominal pain are common symptoms.  Increased 
fracture risk, anemia, and other consequences of malabsorption can have substantial 
impact on patients’ quality of    life. Not only is living with celiac disease a daily 
struggle, it is a disease that dramatically increases the mortality risk for other diseases -- 
6x increased risk for death from non-Hodgkin’s lymphoma; 3x increased risk for death 
from liver disease; 2.6x increased risk for death from pneumonia46 ; and, 4x risk for small 
bowel cancer.47  Demographics support the estimate that thousands of active, Guard, and 
Reserve service members are currently suffering from celiac disease or are in danger of 
developing the disease, making them eligible for service-connected disability. Based 
upon TRICARE covered lives, it is estimated that an additional 77,000 retirees and 
family members may also suffer from celiac disease. Further research will benefit those 
suffering from celiac disease by generating strategies to prevent the disease and providing 
critical guidance on mitigation efforts effecting readiness.  

  

 
43 Caio G, Volta U, Sapone A, Leffler DA, De Giorgio R, Catassi C, Fasano A. Celiac disease: a comprehensive 
current review. BMC Med. 2019 Jul 23;17(1):142. doi: 10.1186/s12916-019-1380-z. PMID: 31331324; PMCID: 
PMC6647104. 
44 Rubio-Tapia A, Kyle RA, Kaplan EL, Johnson DR, Page W, Erdtmann F, Brantner TL, Kim WR, Phelps TK, 
Lahr BD, Zinsmeister AR, Melton LJ 3rd, Murray JA. Increased prevalence and mortality in undiagnosed celiac 
disease. Gastroenterology. 2009 Jul;137(1):88-93. doi: 10.1053/j.gastro.2009.03.059. Epub 2009 Apr 10. PMID: 
19362553; PMCID: PMC2704247. 
45 Leonard MM, Sapone A, Catassi C, Fasano A. Celiac Disease and Nonceliac Gluten Sensitivity A Review. 
JAMA. 2017;318(7):647-656. doi:10.1001/jama.2017.9730. PMID 28810029 
46 Holmes GKT, Muirhead A. Mortality in coeliac disease: a population-based cohort study from a single centre in 
Southern Derbyshire, UK. BMJ Open Gastroenterol. 2018 Apr 17;5(1):e000201. doi: 10.1136/bmjgast-2018-
000201. PMID: 29686881; PMCID: PMC5911148. 
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• Colorectal Cancer: According to a study published in the June 2009 issue of Cancer 
Epidemiology, Biomarkers & Prevention, researchers found that colorectal cancer was 
one of the most common forms of cancer among active duty military personnel. Yet, 
screening rates among military personnel for colorectal cancer remain low. As published 
in the 2009 Humana Military’s Clinical Quality Report Card, only 58 percent of those in 
the military were up to date with screening in 2008. The Peer Reviewed Cancer Research 
Program (PRCRP) has supported research into treatments for colorectal cancer, including 
research into treatments that would block the growth of metastatic colorectal cancer.   
CA09341548, CA11100249, CA10087950, CA100512P151, CA09317652) 
 

• Congenital Heart Disease:  Congenital heart disease (CHD) is the most common class 
of birth defects and the leading cause of birth defect-related infant mortality.  Nearly 1 in 
100 babies are born with a CHD and more than five percent will not live to see their first 
birthday.53 54   Even those who receive successful intervention are not cured.  Children 
and adults born with CHD require ongoing, costly, specialized cardiac care, and face a 
lifelong risk of permanent disability and premature death.  As a result, healthcare 
utilization among the CHD population is significantly higher, and health care costs are 
estimated to be 10 to 20 times greater for this community than the general population.  
There are higher rates of birth defects, including CHD, for children born in military 
families.  Research conducted through the Department of Defense has found high 
altitudes play a role.  There are some suggestions that the reduced oxygen at high 
elevations [such as in the mountains of Afghanistan] may adversely affect the pregnancy 
and the growth of the fetus, but there is little understanding of the effect on the 
developing fetus of travel to high altitudes.55  This is especially true early in the 
pregnancy when the heart and other organs are just forming (8-12 weeks) and the Service 
member may not yet know or have not verbalized that she is pregnant.  Other studies 
have suggested higher prevalence of CHD among infants conceived in Gulf War veteran 
families.  Further research in these areas will benefit the children conceived of military 
families and will have broader implications for all American families.      
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  Yu H, Yue X, Zhao Y, et al. 2014. LIF negatively regulates tumor suppressor p53 through Stat3/ID1/MDM2 in 
 colorectal cancers. Nat Comm 5:5218. 
49 Lightfoot YL, and Mohamadzadeh M. 2013. Tailoring gut immune responses with lipoteichoic acid-deficient 
 Lactobacillus acidophilus. Front Immunol 6;4:25. 
  Lightfoot YL, Yang T, Sahay B, et al. 2013. Targeting aberrant colon cancer-specific DNA methylation with 
 lipoteichoic acid-deficient Lactobacillus acidophilus. Gut Microbes 4(1):84-88. 
  Owen JL, and Mohamadzadeh M. 2013. Macrophages and chemokines as mediators of angiogenesis. Front Physiol 
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• Crohn’s Disease and Ulcerative Colitis (Inflammatory Bowel Diseases): The 
prevalence of Crohn’s Disease and Ulcerative Colitis (collectively known as 
inflammatory bowel diseases-IBD) increased by two to threefold among veterans from 
1998 to 2009. Researchers found nearly 17,000 unique incident cases of Crohn’s Disease 
and over 26,000 cases of Ulcerative Colitis within the military population during this 
time. Due to the population studied, 94% of the cases were in men. In 2009, the age and 
gender standardized prevalence rate of Crohn’s Disease was 287 per 100,000 VA users 
and the prevalence rate for Ulcerative Colitis was 413 per 100,000 VA users.56 Despite 
having a large population study, much is yet to be known about etiology or cause of these 
diseases, therefore continued research in this area is necessary to advance knowledge 
about IBD. 
 

• Epilepsy:  According to 2015 estimates, a staggering 3.4 million Americans report living 
with epilepsy.57  Individuals who serve in the military are especially susceptible to 
developing a type of epilepsy called post-traumatic epilepsy (PTE), defined as a recurrent 
seizure disorder following traumatic brain injury (TBI). 58 TBIs can take the form of 
bumps, blows to the head, blasts or penetrating injuries,59 such as those seen so often in 
the line of duty. In fact, over 400,000 active-duty service members were diagnosed with a 
TBI from 2000-2019.60 These injuries can have a devastating impact on troops; for 
example, a reported 53% of a group of Vietnam veterans with penetrating brain wounds 
developed epilepsy, 61 and within a group of veterans of the Afghanistan and Iraq 
conflicts, those with TBI were almost 19x more likely to develop epilepsy than those 
without TBI.62  Furthermore, people with epilepsy including that which is a result of head 
injury are largely prohibited from admission into the armed services according to DoD 
regulations, reducing the pool of eligible recruits.63  Currently, there is no known 
prevention for PTE following TBI, and treatments for PTE are only partially effective 
and can have severe drawbacks.64  There is also no known treatment or cure for many 
other types of epilepsy that afflict our troops and the general population.65  
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59 Marr A, Coronado V, editors. Central Nervous System Injury Surveillance: Annual Data Submission Standards 
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Committed to a vision of “a time when post-traumatic epilepsy can be prevented or 
optimally managed,” the CDMRP Epilepsy Research Program (ERP) has funded epilepsy 
research since 2015. The ERP aims to understand the basic mechanisms by which TBI 
produces PTE and the extent of PTE following TBI within the military. Epidemiological 
work funded by the ERP has shown that post-9/11 veterans with a self-reported history of 
moderate/severe TBI were more likely to have epilepsy than those without TBI or those 
with mild TBI. This work also showed that post-9/11 veterans with TBI who developed 
PTE report worse quality of life than those who had TBI but no PTE.66 Promising 
preclinical projects include the identification of a molecular target known as C1q that 
may help reduce post-TBI neuroinflammation and epileptic brain activity. In addition, the 
ERP has funded development of animal models including a large animal model of PTE 
that has already led to a better understanding of how early post-TBI dysfunctional brain 
activity occurs.  
 

• Esophageal Cancer: Esophageal cancer is the seventh leading cause of cancer-related 
death among American men in both the military and the general population. In addition, 
four out of five patients (more than 80 percent) die within five years of receiving an 
esophageal cancer diagnosis. It is one of America’s deadliest cancers, largely because 
little effective treatment, scarce early detection and no screening guidelines exist for this 
disease. Further, those at greatest risk for esophageal cancer are men over the age of 55 
who have a history of gastro-esophageal reflux disease (GERD), tobacco and/or alcohol 
use, and/or obesity67 – all risks that are higher in the country's veteran population 
compared to the general population.68 Our military personnel and veterans also have 
additional risks. In fact, the VA has already established that there is a presumption of 
service connection for esophageal cancer. One reason for this step is that the radiation 
some veterans have been exposed to has been shown to be linked to the disease.69 There 
is also a link to the contaminated drinking water at U.S. Marine Corps Base Camp 
Lejeune, North Carolina from the 1950s to the 1980s.70 Veterans and their families who 
were stationed there were potentially exposed to drinking water contaminated with 
industrial solvents, benzene, and other chemicals that have been linked to esophageal 
cancer. Finally, some of the burden of esophageal cancer is linked to military-encouraged 
smoking. It is well documented that the military continued to include cigarettes in rations 
until 197571 and overall, veterans are more likely to be smokers than the general 
population.72 
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• Fibrous dysplasia/McCune-Albright syndrome (FD/MAS): The mutation that causes 
FD/MAS is located in a very important gene (GNAS) that is necessary for the 
maintenance of healthy bone. For that reason, the study of FD/MAS has a track record of 
yielding broad insights about bone biology, like the discovery that bone is the body’s 
source of a key kidney-regulating hormone.73 FD/MAS provides a unique natural 
experiment to study key signaling pathways that have implications for treatments of 
DoD-prevalent conditions, like blast-induced heterotopic ossification, chronic bone pain, 
skeletal fractures, osteoporosis, and osteoarthritis.  Heterotopic Ossification (HO) is a 
condition where bone forms in soft tissue where bone does not normally exist. Studies 
have found that blast-induced HO affects approximately 65% of combat-wounded 
warriors, resulting in obstacles to mobility, use of prostheses, recovery, and returns to 
service.74 HO can be caused by the inverse of the gene mutation that causes FD/MAS.75 
The study of the basic biology of FD/MAS could increase understanding of HO because 
FD/MAS is caused by the activating mutation of GNAS and HO can be caused by the 
inactivating mutation of the very same gene.  Studying FD/MAS can also provide a 
window into the mechanisms of pain.  Because people with FD/MAS transition to 
chronic pain in a predictable time frame, and exhibit both major forms of pain 
(nociceptive and neuropathic), this population a convenient sample to track the 
biochemical, physiological, and neurological emergence of chronic bone pain, from 
beginning to end.7677  
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• Food Allergies: Food allergy affects approximately 7.6 percent of children78 and 10.8 
percent79 of adults in the United States. Active duty service members with a history of 
food-allergy anaphylaxis or a systemic reaction to food do not meet military accession or 
retention standards. In spite of this, the incidence rate of food-allergy anaphylaxis among 
active component service members approximates that found in the general population and 
appears to be increasing.80 Inadequate knowledge or misconceptions of current military-
specific standards regarding food allergy and how these apply to enlistment, induction, 
and retention in the US military can lead potentially to inaccurate counseling because 
each military service has specific regulations that affect the evaluation and decision-
making process. Both civilian and military allergists play an essential role in the 
evaluation, counseling, and management of patients with a food allergy history. 
Understanding the service-specific language and regulations regarding food allergy will 
improve the allergist’s awareness, counseling, and management of these individuals.81 
Further, in the military, an IgE-mediated food allergy can be disqualifying for entry and 
specific career specialties. However, given the increasing numbers of service members 
affected by this condition, the military may wish to consider new policies to allow 
applicants and members with avoidable food allergies to serve successfully. Future 
studies are needed to evaluate whether food allergies have any unique consequences in 
this population.82 
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• Gulf War Illness: According to a 2014 update report of the Congressionally-mandated 
Research Advisory Committee on Gulf War Veterans’ Illnesses (RAC), “Scientific 
research [since 2008] . . . supports and further substantiates . . . that Gulf War illness is a 
serious physical disease, affecting at least 175,000 veterans of the 1990-1991 Gulf War, 
that resulted from hazardous exposures in the Gulf War theater.”83 Studies reviewed in 
the report found an elevated incidence of Lou Gehrig’s disease (ALS)84 among Gulf War 
veterans as well as significantly elevated rates of death due to brain cancer85 among those 
who were most exposed to the release of nerve gas by the destruction of the Khamisiyah 
Iraqi arms depot. In addition to improving the health of Gulf War veterans, important 
discoveries made by the GWIRP will also help protect current and future American 
servicemembers who are at risk of similar toxic exposures.86 
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• Hydrocephalus: Hydrocephalus is a chronic neurological condition that affects over one 
million people in the US. Hydrocephalus has no cure and the only treatment option is 
brain surgery. Often thought of as a pediatric condition, children can be born with 
hydrocephalus or develop it after birth, with the premature baby population being at 
particular risk of post-hemorrhagic hydrocephalus as a result of a brain bleed. 
Hydrocephalus is the leading cause of brain surgery in children. However, anyone at any 
time can develop hydrocephalus as it can be caused by a traumatic brain injury, tumor, 
infection, or as part of the aging process for reasons which are still not understood. This 
makes hydrocephalus’ impact and reach within our military population deep and wide. 
Families can be affected if their children are born with or develop the condition. Active 
service members and veterans who have experienced traumatic brain injury are 
particularly vulnerable to developing hydrocephalus.  Since 2000, more than 333,000 
U.S. service members have sustained a traumatic brain injury.87  Over 35,000 are at risk 
of developing hydrocephalus due to the severity of the injury.88 89 90 91The Department of 
Defense does not currently track the development of hydrocephalus, so, while Normal 
Pressure Hydrocephalus (NPH) affects elderly adults, it is not known if previous injury, 
even mild injury, increases the risk of NPH.  It is estimated that NPH affects over 
700,000 seniors in the United States, including over 180,000 veterans.92 93 
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• Kidney Cancer: Kidney cancer affects military personnel, their dependents and veterans 
at a much higher rate than the general US population. Military Health System states 
between 2010-2019 49,472 active service members and other Department of Defense 
beneficiaries were diagnosed with kidney cancer.94 Kidney cancer is the fourth leading 
cancer in incidence among patients of the United States Veterans Affairs Healthcare 
System.95 Congress passed the PACT Act in 2022. This Act expanded benefits to active 
service members and veterans exposed to toxins and specifically designated kidney 
cancer as a presumptive condition for disability benefits.96 Under the Act, the VA 
expanded its Airborne Hazards and Open Burns Bits Registry (AHOBPR) and Toxic 
Exposure Screenings.  More than 4 million screenings have occurred through August 
2023.97 Researchers, including experts at VA, are actively studying airborne hazards like 
burn pits and other military environmental exposures.98 The EPA, under the Safe 
Drinking Water Act, has finalized their rule on PFAS in drinking water. A large study 
shows that participants with high concentrations of PFAS are more than twice as likely to 
develop kidney cancer.99 The Department of Defense has identified 687 installations with 
known or suspected release of PFAS (Per- and Polyfluorinated Substances).100 According 
to the Centers for Disease Control and Prevention, US Marines and their families 
stationed at Camp Lejeune have a 35% higher risk of contracting kidney cancer than their 
US counterparts due to contaminated drinking water.101 With incidences of smoking 
more prevalent among service members and veterans than in civilian populations, and a 
higher chance of exposure to chlorinated solvents, petrochemicals, and heavy metals 
associated with increased risk of renal cell carcinoma, kidney cancer is especially 
relevant to the military.102 
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• Leukemia/Lymphoma/Multiple Myeloma:  Many of the blood cancers are linked to 
chemical and radiologic exposure during deployment.  Leukemia, non-Hodgkin 
Lymphoma (NHL), Hodgkin Lymphoma (HL), and multiple myeloma have all been 
connected to chemical weapons, or storage, ionizing radiation, herbicides, 
electromagnetic fields, jet fuel, organic materials, etc.  The Selected Cancers Cooperative 
Study Group showed that veterans of the Vietnam War had a 50% increase of risk of HL 
as compared to subjects who had not served in Vietnam.  Evidence associates an 
increased risk for NHL, HL, and chronic lymphocytic leukemia to Vietnam War service 
and exposure to herbicides such as Agent Orange.103   
 

• Lung Cancer: Lung cancer is by far the leading cause of cancer death in the US, 
accounting for about 1 in 5 of all cancer deaths.104  Numerous studies over the years 
published by the Institute of Medicine, Cancer, Military Medicine, Chest and others have 
shown that lung cancer incidence and mortality rates, due to much higher smoking rates 
and exposures to known carcinogens during active duty, are an estimated 25% – 30% 
higher in the military than in civilian populations.105 106 107 108Of growing concern is the 
lung cancer risk among ground troops deployed during the Gulf Wars whose exposures 
included asbestos, chromium, diesel exhaust, radon, crystalline silica, pesticides, 
pollutants and particulate matter from burn pits, oil well fires and the destruction of 
chemical weapons including sarin gas. Research focused on these veterans is urgently 
needed. Given lung cancer’s long latency period, and the fact that the average age of Gulf 
War veterans is now in the mid-fifties, research projects and clinical practice should 
incorporate CT screening as a platform. Lung cancer is the second most common cancer 
diagnosed in Veterans and only 21% of lung cancers are caught at stage I.109 Survival for 
screen-detected lung cancer especially when the lung cancer is in its earliest stages is 
much higher than metastatic lung cancer.110 While surgery with curative intent can be 
offered to patients with early-stage lung cancer, the addition of new neoadjuvant 
(immunotherapies) or adjuvant (immunotherapies or targeted therapies) can further 
increase cures rates in early-stage disease.111 112 
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• Lupus:  Lupus is a debilitating autoimmune disease that causes the immune system to 
erroneously attack health, living tissue.  It is up to three times more common among 
African Americans, Hispanics and Native Americans.113  Lupus affects over one-and-a-
half million persons in the U.S. --90 percent of whom are women. Defense Department 
data show that women now make up a much greater share of our armed forces than they 
have at any time in U.S. history. Women account for 16 percent of active duty Service 
Members, 19 percent of the Air Force, 18 percent of the Navy, 14 percent of the Army, 
and 8 percent of the Marines.114 A 2018 Council of Foreign Relations report found that 
the active-duty female force is racially diverse—56 percent of female recruits are 
Hispanic and there are nearly as many black women as white women in the Army.115 
Lupus often strikes young women of childbearing age who experience symptoms such as 
intense fatigue and exhaustion, joint pains, cognitive and memory problems, and skin 
rashes. It can also manifest in kidney problems, premature heart disease, strokes, or lung 
inflammation. Research shows that Lupus is becoming more prevalent among women in 
the military.116 In 2009, as many as 20,000 active duty soldiers and veterans were 
receiving care for lupus through TRICARE or the Veteran’s Administration healthcare 
system.117 There are a number of possible reasons that could help to explain the growing 
rates of Lupus including post-traumatic stress disorder, chemicals and toxins, as well as 
certain drugs and infectious agents.118  Research projects are studying these triggers to 
determine what effect they have on the immune system.  
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• Malaria:  While malaria has been eliminated from the United States since 1951, it has 
been and remains a direct threat to members of the United States military serving 
overseas.119   During World War II, General Douglas MacArthur was quoted as saying, 
"This will be a long war if for every division I have facing the enemy, I must count on a 
second division in hospital with malaria and a third division convalescing from this 
debilitating disease!"120   Nearly eighty years later, malaria remains the number one 
infectious disease threat to U.S. military forces deployed worldwide.121   In 2003, 80 out 
of 220 or 36% of Marines deployed to Liberia contracted Plasmodium falciparum malaria 
due to low prophylaxis adherence, 46 of which required medical evacuation.  Given the 
threat malaria poses to service members, the Department of Defense, through the Walter 
Reed Army Institute of Research (WRAIR) and the Naval Medical Research Center 
(NMRC) conducts malaria-related research and development efforts for drugs, 
diagnostics and vaccines, helping to establish and enhance partnerships around the world 
and achieve FDA-approval of new tools in the fight against malaria. WRAIR’s role 
within the DOD is critical, as they are the only institution in the world focused on 
developing the treatments to prevent malaria in healthy adults.122   Among its recent 
successes, the scientists at WRAIR made significant contributions to the development of 
the RTS,S malaria vaccine which is currently being piloted in Kenya, Malawi, and 
Ghana, as well as the development of tafenoquine, a single dose cure for Plasmodium 
vivax malaria which was approved by the FDA in July 2018.123    
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• Mefloquine neurotoxicity/chronic quinoline encephalopathy: Mefloquine is an 
antimalarial quinoline drug developed by the U.S. military that had been widely 
employed until 2013, when the DoD declared it an antimalarial drug of last resort, after 
research at the Walter Reed Army Institute of Research (WRAIR) identified it as 
neurotoxic, and the U.S. Food and Drug Administration (FDA) warned that mefloquine 
may cause long-lasting and even permanent adverse neuropsychiatric effects. The U.S. 
Department of Veterans Affairs (VA) has recently awarded several disability claims to 
veterans for permanent neuropsychiatric conditions, including anxiety and insomnia, that 
the VA has concluded were due to exposure to mefloquine while serving in the 
military.124  “Neurotoxicity of mefloquine” was first included as a PRMRP topic area 
fifteen years ago for one year (FY 2006).125  DoD has provided other limited funding for 
toxicity-relevant research, including funding by the Military Infectious Disease Research 
Program (MIDRP) for a project entitled, Evaluation of Multiple Potential 
Pharmacogenomic Risk Factors for Chronic Mefloquine Neurotoxicity [i.e. chronic 
quinoline encephalopathy] Through the Establishment of a Drug Safety Registry.126  A 
National Academies of Sciences, Engineering, and Medicine (NASEM) committee, 
charged “to assess the long-term health effects that might result from the use of 
antimalarial drugs by adults, in particular mefloquine, for the prophylaxis of malaria,”127 
concluded “there is a very limited body of research that directly addresses the pathways 
by which these drugs might result in persistent changes that produce adverse events that 
may or may not be reversible."  Consistent with prior PRMP funding and the 
recommendations of the NASEM committee for further research, support is needed to 
define persistent and latent central nervous system effects of antimalarial quinoline 
neurotoxicity, to define the adverse neurophysiological effects of antimalarial quinolines, 
to disentangle comorbid neuropsychiatric diagnoses confounded by antimalarial 
quinoline toxicity, and to develop effective treatments.  
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• Melanoma:  A 2000 "Annals of Epidemiology" study comparing mortality among WWII 
veterans of the Pacific and European Theaters found that Pacific Theater Prisoner of War 
veterans had an estimated 3-fold higher risk of dying from melanoma than veterans of the 
European Theater, concluding that exposure to high levels of solar radiation in young 
adulthood is associated with a higher risk of melanoma mortality.128  Given this 
information, U.S. military personnel currently stationed in Iraq and Afghanistan, where 
the intensity of sun exposure is similar to that of the Pacific, have the potential for a long-
term risk of melanoma. According to the American Cancer Society, the American 
Academy of Dermatology and the Melanoma Research Foundation, skin cancer is the 
most commonly diagnosed cancer in the United States. Melanoma, the deadliest type of 
skin cancer, kills an estimated 10,000 Americans each year. Furthermore, people of all 
ages, races and genders are at risk. Melanoma is the most common form of cancer for 
young adults 25-29, the second most common form of cancer for young people 15-29 and 
SEER data suggests that the majority of people diagnosed with melanoma are white men 
over the age of 50.129 130 131 
 

• Mesothelioma:  There is a long history of asbestos exposure in military service, and a 
significant elevated risk of mesothelioma in the military population.132 A study of 
occupational exposures and subsequent mesothelioma diagnoses found that one third of 
mesothelioma cases involved Navy and shipyard exposures.133 Due to disease 
development latency (i.e., disease of today is caused by exposure from 25-50 years ago) 
and asbestos’ continued presence on US Navy ships (Comptroller General of the United 
States, 1979), the expectation is that mesothelioma development among service members 
will not stop. Among other branches of military, recent exposures have been reported 
among service members engaged across a variety of military interests abroad, particularly 
in Iraq and Afghanistan. In addition, smoking has been shown to negatively affect 
survival in mesothelioma patients.134 The prevalence of tobacco use among military 
personnel, and specifically smoking, is reported to be significantly higher than that of the 
general population.135 
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• Multiple Sclerosis: There are currently over 32,000 veterans with diagnosed multiple 
sclerosis (MS).and over 11,000 of those veterans have a service connected disability for 
MS.136 MS is an unpredictable, often disabling disease of the central nervous system that 
interrupts the flow of information within the brain, and between the brain and the body. 
Symptoms range from numbness and tingling to blindness and paralysis. The progress, 
severity and specific symptoms of MS in any one person cannot yet be predicted. Each 
year the Veterans Health Administration provides care to more than 28,000 veterans 
living with MS each year.137 Currently, there is a presumptive period for a service 
connected benefit for MS. Individuals who are diagnosed with MS while they are in the 
military or within seven years of their honorable discharge are eligible for a service-
connected disability. A 2003 review found that 5,345 veterans that served in Vietnam and 
the first Gulf War were diagnosed with MS that was deemed "service-connected."138  The 
relative risk for developing MS also was significantly higher for this group of veterans 
than those who served in World War II and the Korean War.139 An advisory committee 
commissioned by the VA has recommended further study into the potential link between 
combat service and the increased risk of developing MS.140 By studying this population, 
scientists might be able to understand the cause and triggers of MS and develop effective 
treatments. 
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• Neurofibromatosis (NF): NF research critically addresses areas of great clinical need 
directly affecting the health of our soldiers. The genetic information learned from NF 
research holds the key to understanding a number of health issues that affect the war 
fighter, as well as the general population, including cancer, bone fracture and repair, 
vascular disease, wound healing and nerve regeneration, deafness, behavioral and 
psychosocial issues, learning disabilities, muscle weakness, and pain. For example, NF 
often requires surgical removal of nerve tumors, which can lead to nerve paralysis and 
loss of function, similar to nerve damage sustained by the war fighter after injury. 
Understanding how nerves and skin might be regenerated and functionally restored will 
have significant quality of life value for affected individuals. Current NF research aims to 
develop a rapid approach for taking a person’s skin stem cells and differentiating them 
into cell types that need replacing after injury.  This work will advance skin regeneration 
research and elucidate the potential of skin derived stem cells to make other cell types 
such as nerve cells, to restore function after injury. In another example, orthopedists, NF-
ologists and tissue engineers are collaborating to investigate innovative technologies that 
will improve the healing of challenging and recurring bone breaks in NF patients, 
research that directly benefits war fighters with major bone breakages. Therefore, due to 
the nature of the wounds and recovery that soldiers are enduring, NF research is of 
particular benefit to the military mission. Proposals include: NF080017141, NF120087142, 
NF110052143 and NF110052144 
 

• Osteoarthritis (OA): Current research suggests that stresses placed on joints during 
military training activities, increased rates of injury, and increased weight of military 
packs have led active duty soldiers and veterans to have twice the rate of Osteoarthritis 
(OA) when compared to non-military populations.  In fact, OA is the leading cause of 
disability and medical discharge in active service members under the age of 40.  
Rheumatoid arthritis (RA) strikes at the peak one’s career (mid-late thirties/forties) and 
often leads to early retirement and disability. CDMRP research funding for OA and RA 
could help identify arthritis prior to the onset of symptoms. This research could help 
identify medical and physical interventions to prevent or minimize joint damage and slow 
or stop the arthritis disease process before joints are permanently damaged. Targeted 
research efforts would focus on examining genetic factors, ways to improve diagnosis, 
screening, and treatment options. (Proposals: 101035145, 120839146, 130776147) 
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• Ovarian Cancer:  In the 45 years since the War on Cancer was declared, ovarian cancer 
mortality rates have not significantly improved. According to the American Cancer 
Society, it is estimated that in 2017, more than 22,400 American women will be 
diagnosed with ovarian cancer, and approximately 14,080 will lose their lives to this 
terrible disease.  Ovarian cancer is the fifth leading cause of cancer death in women.  
Currently, more than half of the women diagnosed with ovarian cancer will die within 
five years.  Of the 850,000 female service members, wives of active duty military and 
adult daughters of active duty military148, approximately 11,800 will be diagnosed with 
ovarian cancer over the course of their lifetimes. 149  Over a five-year period, nearly 
2,600 members of our military or their families may be hospitalized for ovarian cancer or 
suspected ovarian cancer. The cost of ovarian cancer to our military is great, not only in 
terms of troop readiness, but also in terms of cancer care costs: treating these cases of 
ovarian cancer over these patients' lifetimes could cost TRICARE an estimated $971.2 
million. 150 TRICARE's potential costs to care for women with ovarian cancer could fund 
the Ovarian Cancer Research Program at the Department of Defense for nearly 50 years 
at its current funding level. 
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• Pancreatic Cancer: Research has shown that there is direct evidence for excessive risk 
of death from pancreatic cancer in some U.S. veterans. Specifically, nurses serving in 
Vietnam had a 2 to 5-fold higher risk of pancreatic cancer death compared with non-
deployed U.S. military women. 151152 The reasons for this increase may be related to 
environmental exposures such chemical agents used in the field or in medical facilities, 
an association with predisposing medical conditions such as diabetes, and/or lifestyle 
propensities such as smoking, all which include known risk factors for pancreatic cancer. 
153154  Further, the link between type 2 diabetes and pancreatic cancer is well-
established155 and type 2 diabetes is recognized by the VA as an Agent Orange-
associated presumptive disease.156  The Peer Reviewed Cancer Research Program has 
funded a variety of critical research areas since pancreatic cancer was first included in 
2011, including investigations into biomarkers to detect pancreatic cancer early or follow 
response to therapy, targeting the oncogene KRAS, activating the immune system, taking 
advantage of metabolic differences between normal and malignant pancreas cells, and a 
variety of highly novel therapeutic approaches.  Continued support for this research is 
critical not only for the potential risks for developing pancreatic cancer associated with 
military service, but also because pancreatic cancer is currently the nation’s third leading 
cause of cancer-related death and is predicted to surpass colon cancer to become second 
only to lung cancer by the year 2030.157 
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• Parkinson’s research program:  Parkinson's Disease (PD) environmental risk factors 
overlap common soldier occupational exposures such as traumatic brain injury and 
neurotoxic chemical exposures.  The combination of brain injury and chemical exposure 
triple Parkinson’s risk.158  In 2012, the Department of Veterans’ Affairs (VA) made PD 
presumptive for TBI-connected with military service159 and secondary service connection 
for diagnosable illnesses associated with traumatic brain injury.160  In 2010, the VA made 
PD presumptive for exposure to Agent Orange.161  In 2021, the VA expanded this and 
made Parkinsonisms (includes PD and atypical parkinsonisms) presumptive for exposure 
to Agent Orange.162 In 2023, a study demonstrated a 70% higher risk of Parkinson’s 
among Camp Lejeune veterans who were exposed to water contaminated with the 
chemical TCE in the 1970s and 1980s compared with veterans stationed at a Marine 
Corps base where water was not contaminated.163   Concerns about burn pit exposures 
and PD continue. Currently funded research through the VA’s Airborne Hazards and 
Burn Pits Center of Excellence is in progress.164 The Parkinson’s Research Program 
(PRP), previously titled the Neurotoxin Exposure Treatment (Parkinson’s) Research 
Program (NETPR), is funding studies in biomarkers of TBI and PD.  Environmental and 
occupational chemical exposures, notably pesticides, increase the risk of PD in service 
members and has also been a focus of the program, identifying organochlorine 
compounds previously used in agriculture, environmental PCBs, and permethrin used in 
Army uniforms as risk factors for PD.165 Parkinson’s Disease Research, Education, and 
Clinical Centers (PADRECCs) were established within six leading VA centers to provide 
treatment to veterans with PD; research in these centers has benefited from NETPR and 
now PRP grants and provides transition between active duty members diagnosed with PD 
and their state-of-the-art continuity of care for PD in the VA. PD also shares neurological 
effects of concerns to soldiers such as disrupted sleep, depression, and cognitive 
impairment.  All of these “dual use” aspects that are relevant to soldiers and to the PD 
community and have been a focus of PRP. 
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• Post-Acute Sequela of COVID-19 (PASC aka “Long COVID”):  The World Health 
Organization (WHO) recently published a definition of Long Covid166, calling attention 
to one of the most concerning, yet under-recognized aspects of the COVID-19 pandemic. 
The most frequent prolonged symptoms are persistent fatigue, cognitive dysfunction 
(“brain fog”) and depleted energy after even a minimal effort; having a profound impact 
on everyday functioning, affecting a quarter of all COVID-19 patients worldwide, with as 
many as 10% having long term symptoms that last for longer than 3 months.167 While the 
severity of these symptoms varies among people and can fluctuate even for the same 
person, they can be completely disabling. This condition does not have simple 
diagnostics or treatments, and therefore has a clear and immediate impact on military 
readiness and performance. The severity of debilitating Long Covid symptoms is not 
correlated to the severity of the acute disease and is often affecting younger and healthy 
people who had a mild/moderate COVID-19 infection. Given the large numbers of 
people who were infected with COVID-19, the implications to the armed forces could be 
profound- particularly in specific units that had a higher rate of infection due to the 
challenges of their service environment. As a reference, it is currently estimated that 
Long COVID accounts for up to 15% of labor shortage and unfilled jobs in the United 
States.168 While some people may recover over time, it is estimated that nearly half of 
Long Covid Cases meet the diagnostic criteria for myalgic encephalomyelitis/chronic 
fatigue syndrome (ME/CFS). ME/CFS, a condition associated with viral infections and 
previously associated with SARS-CoV-1169, is the only COVID-triggered chronic illness 
currently included as a FY 21 Topic Area. As recent research is linking COVID-19 and 
ME/CFS170, we strongly encourage the committee to sustain and increase investment in 
this area of research in order to mitigate the impact of this devastating post-viral illness 
on military service members and their families. 
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• Prostate Cancer: Prostate cancer is the second deadliest cancer among American men, 

killing more than 35,000 men annually,171 and there are more than 3.3 million prostate 
cancer patients in the U.S. that depend on breakthroughs in research to continue their 
fight. Rates of prostate cancer have been increasing in recent years, especially the 
incidence rate of advanced disease.172  Prostate cancer significantly impacts both active 
duty servicemen, veterans, and their families; in fact, active duty males are twice as likely 
to be diagnosed with prostate cancer as their civilian counterparts,173 with negative 
effects on their ability to serve. In addition, soldiers exposed to chemical agents such as 
Agent Orange in Vietnam are considered to be at increased risk of death from prostate 
cancer due to its association with high-grade disease in a population-based study of US 
Veterans174 and prostate cancer is now considered a presumptive service-connected 
disability since passage of the PACT Act.175  Prostate cancer is the most commonly 
diagnosed cancer in the U.S. Department of Veterans Affairs.176 Research funded by the 
Prostate Cancer Research Program (PCRP) advances treatments; PCRP funding was 
responsible for accelerating the development of the five new treatments for advanced 
disease in the last ten years,177 178 179 180 bringing them to patients faster than typical 
development of new drugs. Moreover, the program focuses on not only developing more 
effective therapeutics, but has also led to the development of a new diagnostic tool.181 By 
improving diagnosis to reduce over treatment and accurately distinguish life-threatening 
disease from indolent tumors,182 the PCRP may have its greatest impact on active duty 
servicemen who can be confidently monitored through active surveillance,183  rather than 
compromising their service to undergo treatment.  
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• Rare Cancers: Out of 400 total cancers, 380 are rare cancers with a disproportionate 
impact on those who serve our country.184,185 Military service members experience 
cancer at higher rates than civilians.186 At least 64 forms of cancer that disproportionately 
affect service members are correlated with service-related exposures and almost 70 
percent are rare and very few have any targeted treatment options.187 As of April 2019, 
only 26 of those rare cancers have “next generation” targeted therapeutics approved by 
the FDA.188 The remainder are typically treated by surgery, radiation, and chemotherapy 
but often chemotherapy is ineffective for rare cancers, so for many patients, there are no 
treatment options available.189 With service members uniquely exposed to carcinogens, 
including asbestos, industrial solvents, nuclear radiation, depleted uranium, lead, fuels, 
PCBs, and components of Chemical Agent Resistance Coating as well as being located in 
Asian Pacific regions where exposures to natural organisms such as fluke worm often 
lead to rare cancers, military service members need access to effective treatment options 
regardless of cancer subtype.2,190,191,192,193 Therefore, research into rare cancer treatments 
is vital to increasing survivability rates among service members. 
 

• Reconstructive Transplant Research: Sustained federal funding since FY 2014 has 
been critical to support translational research and clinical advancements in reconstructive 
transplantation that yield life-changing results for wounded warriors in upper extremity, 
face, and urogenital transplants. Hand transplant recipients regain function, sensation and 
independence194; face transplant recipients regain the ability to speak, smell, swallow, 
and smile; urogenital transplant recipients feel whole again.195 Reconstructive 
transplantation provides a viable solution for thousands of veterans with devastating 
injuries not amenable to conventional reconstruction to regain some of what was lost. 
This research resulted in breakthroughs in immunosuppression regimens and 
immunomonitoring strategies and is exploring novel strategies for organ preservation to 
allow for longevity, better organ matching, and broader organ exchange with ultimately 
improved outcomes for transplant recipients.  
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• Sleep: Insufficient sleep and sleep disorders affect the health of an estimated 70 million 
Americans across all demographic groups, including military personnel.  Sleep 
disruption, especially insomnia, is a contributing risk factor to the onset and severity of 
major mental health problems such as depression, bipolar disorder, substance abuse, 
posttraumatic stress disorder, traumatic brain injury, and suicide. 196 197 198 199 200 An 
increasingly detrimental condition affecting military troops is sleep-disordered breathing, 
including obstructive sleep apnea which results in excessive daytime somnolence, poor 
performance, increased frequency of road traffic accidents, and arterial hypertension.201  
Studies show that 85% of 725 troops returning home from Afghanistan and Iraq had a 
sleep disorder and the most common was obstructive sleep apnea (51%).If left untreated, 
obstructive sleep apnea has significant negative impacts on health, including early 
mortality. By using continuous positive airway pressure (CPAP), a treatment used to 
combat sleep apnea, military personnel report reductions in pain and fatigue, and 
improvements in cognitive function. 202  The high prevalence of sleep and circadian 
disturbances indicates an opportunity for research advances and informed public policy to 
reduce disease risk across a lifespan and improve the health of our active troops. It is 
important to accelerate scientific discovery of the relationship between mental health, 
overall health and sleep and circadian disorders, and strengthen cognitive function and 
military readiness through the improvement of sleep quality. 
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• Spinal Cord Injury: Spinal cord injury impacts U.S. Service members, Veterans, and 
the American public: Between 2000 to 2009 there were 5,928 new spinal cord injuries 
reported in the military, and the rate of injury was nearly eight times that of the U.S. 
general population.203 Currently, the U.S. Department of Veteran Affairs reports over 
42,000 Veterans with a spinal cord injury (SCI).204 SCI is a devastating condition and 
SCI in the military is more likely to occur in younger individuals (19 to 30) who may 
experience higher energy injuries.205 In addition, SCI in the deployed military is 
increasingly likely to occur in areas where immediate access to neurosurgical and trauma 
care may be delayed due to the current organization of trauma care within the Military 
Healthcare System. In the U.S. population, according to the National Spinal Cord Injury 
Statistics Center, an estimated 17,900 new cases of SCI occur each year, and 
approximately 296,000 persons are living with an SCI.206 Costs for care during the first 
year of the injury can be between $360,000 to $1.2 million and subsequent annual costs 
range from around $46,000 to over $1,000,000 per year, depending on the severity of 
injury and time since injury.207 
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• Stomach Cancer:  In 2019, 27,500 Americans will be diagnosed with stomach cancer, 
and more than 11,000 will die from the disease.  The initial diagnosis of stomach cancer 
often is delayed because up to 80 percent of patients are asymptomatic during the early 
stages.208  The overall 5-year relative survival rate of stomach cancer in the United States 
is about 31 percent, according to the American Cancer Society.  At Stage IV the 5-year 
survival rate is just five percent.  Survival rates are low because 80-90 percent of patients 
with stomach cancer present with locally advanced or metastatic tumors.209  The 
Department of Veterans Affairs considers stomach cancer to be a service connected 
malignancy for service members who experienced hazardous exposure to ionizing 
radiation.210  Additionally, studies suggest that the risk of H. pylori infection increases 
among military personnel during long-term deployment.211   This is significant because, 
according to the National Cancer Institute, infection with H. pylori is the primary 
identified cause of stomach cancer.212   While treatment of H. pylori, when detected, can 
help prevent cancer, antibiotic resistance is emerging in H. pylori.  A dedicated research 
investment is critical to advancing prevention, detection and treatment of stomach cancer 
and its causal factors.213 

 
• Traumatic Brain Injury, Posttraumatic Stress Disorder, and Psychological Health: 

Traumatic Brain Injury (TBI): It is estimated that up to a quarter of deployed 
servicemembers have experienced a TBI, with the Defense and Veterans Brain Injury 
Center reporting more than 434,000 TBI cases among servicemembers worldwide 
between 2000 and 2020.214 215  Posttraumatic stress disorder (PTSD) often occurs 
comorbidly with TBI, which can also exacerbate physical health problems and potentially 
lead to reduced access to health care due to avoidance or other symptoms.216   
 
Posttraumatic Stress Disorder: Posttraumatic stress disorder (PTSD) is the psychological 
health condition most commonly associated with military combat deployments.217 218 
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PTSD and TBI have been referred to as the “signature wounds of war”.219 220 PTSD in 
combat veterans has been estimated to be about 14%, which equates to over 400,000 
service members and veterans who have deployed to Iraq, Afghanistan, and surrounding 
locations.221  Over the past decade, DoD-funded PTSD research has contributed to major 
advancements in the understanding, assessment, diagnosis, treatment, and prevention of 
PTSD in active duty military personnel. Many of these advancements are the result of 
leveraging the synergistic power of team science222 that has occurred through the federal 
funding of two PTSD research consortia.223  Although the DoD has continued to fund 
research consortia for TBI, suicide, and substance used disorders, the funding for a PTSD 
research consortium ended in 2020. With PTSD recovery rates in active duty military 
personnel limited to slightly more than 50% of those treated with current evidence-based 
interventions, and as the incidence of PTSD continues to persist in military populations, 
there is a critical need for continued funding of DoD PTSD research including support for 
a PTSD research consortium.  
 
Psychological Health: In addition to TBI and PTSD, servicemembers and veterans 
experience high rates of other mental health conditions, including substance use issues 
and depression. Servicemembers and veterans face unique stressors compared to the 
civilian population, through direct combat, mortuary services, moral injury, drone 
operation, and other defense-specific missions.224  Many servicemembers are less likely 
to seek treatment for a mental health condition due to the stigma associated with 
receiving care in the military community as well as concerns about promotions or 
security clearance, requiring additional research on how to best reach out to 
servicemembers experiencing mental health issues.225   
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• Tuberculosis (TB): TB is the second largest infectious disease killer globally after 
COVID-19 and represents 30 percent of deaths from antimicrobial resistant bacteria. TB 
(and growing drug resistance) presents a serious concern for the US military. Thirty 
countries are currently classified as having a high TB burden based on the number of 
incident cases of TB and the severity of the disease (incident per capita).226  Additionally, 
Ukraine is on the list of high burden countries for multidrug-resistant (MDR-TB), and 
NATO allies like Poland and Germany are currently taking in Ukrainian refugees; 
Germany alone has reportedly taken in over 1 million.227 Overall, in Europe, where over 
100,000 U.S. troops and dependents are stationed, there were nearly 230,000 cases of TB 
and 690,000 cases of MDR-TB in 2021. In the Western Pacific region, nearly 82,000 
troops live amidst over 1.8 million cases of TB and 101,000 cases of MDR-TB according 
to the most recent WHO estimates. Additionally, through the programs like the Pacific 
Pathways, thousands of US military members rotate through countries around the Pacific 
Rim like the Philippines and Thailand to strengthen alliances, where a combined 844,000 
cases of tuberculosis occurred in 2021, including thousands of cases of MDR-TB. 228 
229However, the WHO estimates that global TB numbers are much higher than currently 
reported due to disruptions stemming from the COVID-19 pandemic. During 
deployment, the warfighter could be exposed to TB and could develop either latent or 
active TB in either drug sensitive (DS) or, much more ominously, drug resistant (DR) 
forms. In 2018, an estimated 2.3 billion individuals worldwide were thought to be carriers 
of latent TB bacteria. Over a lifetime, around 10 percent of LTBI cases will progress to 
infectious TB.230  LTBI’s pervasiveness in the global population should be a primary 
concern for TB diagnoses in the US military. Between 2008 and 2012, most active TB 
cases (57.9 percent) diagnosed in the US military were associated with an existing 
LTBI.231   While the healthy warfighter may not activate a latent TB infection 
immediately, risk increases for people under significant stress and for 
immunocompromised individuals.232   Further, veterans will be at increased risk of 
activating a latent TB infection as they age and develop co-morbid health conditions—
creating a public health risk in the US. Perhaps the most serious TB concern facing the 
US military—and the broader global population—is the increase in drug resistant TB. 
While there are serious shortcomings in available treatment options for all forms of TB, 
for DR-TB it is especially problematic and worrisome. Even an MDR-TB outbreak in the 
US could have serious consequences given the costs associated with treatment. The cost 
to treat and care for a patient with TB in the US averages $20,000 for drug-susceptible 
TB, $182,000 for MDR-TB, and $568,000 for XDR-TB.233    
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• Tuberous Sclerosis Complex (TSCRP): Research supported by the TSCRP is paving 
the way to finding cures and treatments for individuals with TSC as well as those with 
other neurological disorders like epilepsy and autism spectrum disorder (ASD).  Research 
through TSCRP award W81XWH-12-1-0190234 developed a mouse model for TSC, 
which in addition to its use for studying epilepsy and autism, is helping understand the 
consequences and potential treatment for post-traumatic brain injury (TBI) – a disorder of 
grave concern to the U.S. Armed Services.  In 2020, the last year for which complete data 
are available, there were more than 16,551 documented traumatic brain injuries in the 
U.S. military.235  A more recent award, W81XWH-14-1-0061, is testing existing FDA-
approved drugs for their ability to treat or prevent epilepsy by regulating the biochemical 
pathway shared between TSC and TBI.  Many other TSCRP awards enabled these key 
studies by generating the knowledge about this shared biochemical pathway.  Some of the 
awards that built this foundation of knowledge include DAMD17-03-1-0073236, 
W81XWH-04-1-0309237, W81XWH-06-1-015238, W81XWH-09-1-0088239, W81XWH-
10-1-0861240, W81XWH-13-1-0040241, W81XWH-21-1-0286242, W81XWH-21-1-
0366243. 
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• VHL:  Von Hippel-Lindau disease (VHL) is a genetic disease caused by a mutation in 
the VHL gene, which normally functions as a tumor suppressor244. It affects 
approximately 1 in 36,000 people, from all nationalities, ethnicities and races.245 About 
80% of people with VHL inherited it from a parent, while the other 20% of people have it 
as the result of a random genetic mutation. VHL is a chronic disease with no cure and no 
treatment, other than a lifetime of surveillance and traumatic and expensive surgeries. 
The manifestations of VHL include the development of tumors throughout a patient’s life 
in up to ten different organs, including the brain, eyes, pancreas, spine and kidneys.246 
These tumors can be benign or malignant. Research into VHL will have a significant 
impact not just on affected service members and DoD families, but on the broader 
military community, because the VHL pathway is directly tied to more commonly 
occurring types of cancer. This could lead to the development of improved diagnostics 
and treatments, as well as cures, for diseases like kidney cancer and pancreatic cancer247, 
both of which have a higher prevalence in US military and veterans' populations.248  
Several VHL researchers have received CDMRP grants, and VHL research has led to the 
discovery of at least 8 drugs currently used to treat cancer. Dr. William Kaelin, a VHL 
researcher, and Dr. Gregg Semenza were CDMRP grant recipients for research projects 
that contributed toward their 2019 Nobel Prize in Medicine.249 Dr. Kaelin and another 
CDMRP grant recipient, Dr. Eric Jonasch, have been directly involved in development of 
a drug that recently received FDA breakthrough and orphan drug designation and will, 
hopefully, be used to treat both VHL and kidney cancer.250 
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• Vision: Vision, the sense most critical for optimal military performance in battlefield and 
support positions, is vulnerable to acute and chronic injury.  Research to effectively treat 
vision trauma and TBI-related visual disorders can have long-term implications for an 
individual’s vision health, productivity, and quality of life for the remainder of military 
service and into civilian life.  Traumatic eye injury from penetrating wounds and TBI-
related visual disorders ranks second only to hearing loss as the most common injury 
among “active” military, accounting for upwards of 16 percent of all injuries in Operation 
Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF).251 The VHA reports 
202,000 OEF/OIF veterans with eye injuries since 2000 252, as well as that upwards of 75 
percent of all TBI patients experience short- or long-term visual disorders (double vision, 
light sensitivity, inability to read print, and other cognitive impairments).  A January 
2019 Military Medicine journal article based on a 2018 study by the Alliance for Eye and 
Vision Research that used prior published data from 2000-2017 has estimated that 
deployment-related eye injuries and blindness have cost the U.S. $41.5 billion in that 
timeframe, with $40.2 billion of that cost reflecting present value of a lifetime of long-
term benefits, lost wages, and family care.253 
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