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The US military veteran population receiving care through the Veterans Health Administration (VHA) is particularly susceptible to cognitive impairment and dementias such as Alzheimer's disease and related dementias due to demographic, clinical, and economic factors. In this report we summarize the prevalence of dementia among US veterans and risks associated with AD and related dementias. We discuss the likelihood that these risks may be increasing in those about to enter the age in which dementias are common. We propose that VHA, the largest integrated health care system in the US, has shown promise in managing health risks that impact dementia prevention and propose further system wide approaches to be assessed for effective dementia prevention and care delivery.
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The US veteran population is aging and at increased risk of developing chronic neurodegenerative diseases such as Alzheimer's disease and related dementias. As of 2020, the Veterans Health Administration (VHA) provides comprehensive medical care for more than 9 million enrolled veterans at its 1,255 facilities, including 172 medical centers, and more than 1,074 outpatient clinics across the country. More than half of the patients in the VA are age 65 or older (1, 2). Changes in demographic characteristics such as more women and more diverse veteran populations may lead to a veteran population at higher risk of dementia. Several risks factors for dementia identified in the general population may be more prevalent in the Veteran population. Additionally, Veterans' risks for dementia can also be influenced by changes in VA policies on eligibility and enrollment criteria, and factors external to the VA. In this report, we summarize identification and prevalence of dementia in the VA, and current knowledge of demographic, health, and military related risk factors of dementia in the VA. The VA has experience in managing cardiovascular diseases, mental health, TBI, PTSD, and conditions that are common among veterans. We propose that VHA, the largest integrated health care system in the US, has promise in managing health risks that may impact dementia prevention and propose further system wide approaches to be assessed for effective dementia prevention and care delivery.


DEMENTIA PREVALENCE AND IDENTIFICATION IN THE VA

Currently the VHA estimated dementia prevalence among VA patients age 65 and older at 9.6%. A recent meta-analyses of dementia prevalence studies reported a similar pooled prevalence rate of 10.1% in the VA (3). These estimates are broadly consistent with rates reported in the general population of 10.5% (4, 5). Prevalence of dementia among veterans is expected to increase dramatically in the coming decades (5–8). VHA Office of Policy & Planning projects a 22% increase in the number of VA Patients with Dementia (276,000–335,000) between 2020 and 2033 (5).

Several studies have estimated dementia prevalence among VA patients enrolled in specific programs or settings such as VA nursing homes and specialty mental health programs (9–11). Results from these studies are not directly comparable to those in the general veteran and non-veteran populations because of selection of patients into these programs and differences in patient characteristics (e.g., VA continues to care for a younger, more functionally disabled nursing home population than the non-VA population).


Identification of Dementia in VA Administrative Data

Identification of dementia is complicated by many factors. There is substantial under-recognition, under-diagnosis, and under-recording of dementia in many systems. As much as 50% of dementia cases are un-identified in primary care settings (12, 13). One study in the VA suggested that many as 70% of the estimated veterans with dementia were not readily identified through their medical records (14). The VA has a sanctioned list of ICD codes intended to be used as the standard among all programs and services throughout the system for the purposes of dementia-related data analysis and reporting, including workload, cost, incidence, prevalence, forecasting (15), however it has not been used consistently across studies to identify dementia in the VA, making comparisons between studies difficult (9, 10).

In addition to VA care, older veterans have access to care outside the VA through almost-universal eligibility for Medicare, further complicating identification of dementia in the VA. Data from a national sample of VA patients with a formal diagnosis of dementia showed that approximately half of veteran with dementia used both VA and Medicare (16). There is substantial between systems coding disparities of dementia (17–19). In the general Medicare population, fewer than half of beneficiaries who have a clinical diagnosis of AD or related dementias have a recorded diagnosis in their claims (20). A study of VA patients age 65 and older who were enrolled in Medicare FFS in FY2013 showed that only 4.8% of veterans had a dementia diagnosis in VA data (4). Combining VA data with Medicare claims identified 7.4% of veterans with a dementia diagnosis, closer to the dementia prevalence rate of 9.6% among veterans estimated by VHA (21).

Historically, VA has served as a safety net to disabled and low income veterans and continues to serve a veteran population with much greater prevalence of chronic illness (4, 22–25). There are marked differences among veterans who seek care in both VA and Medicare compared to only in the VA. For example, reliance on VA health care was greatest among black veterans and those in high VA priority groups. Veterans with poorer health were most likely to rely on both VA and Medicare (26). Because of their cognitive impairment and dementia, these veterans may be particularly vulnerable to suffer from inferior care and under identification due to uncoordinated care across systems (27, 28). There is some evidence that dementia identification has been improving in recent years (29). In the VA, more consistent use of the VA sanctioned diagnoses along with those from Centers for Medicare and Medicaid Services (CMS) Chronic Condition Warehouse (CCW) (30) will be beneficial to improve dementia identification that is necessary to better care for dementia patients.




RISKS FACTORS FOR DEMENTIA IN THE VA


Demographic Factors

The veterans served by the VHA may be at higher risk for dementia than the general population for many reasons, including demographic, health, lifestyle, and military related factors. For example, the veteran population is becoming more diverse than the overall US population with higher percentages of African American and Latinos among veterans. These groups have historically had higher risk of dementia. According to a 2016 report, the prevalence of dementia is 26.6/1,000 among African Americans compared to 19.3/1,000 among non-Hispanic whites (31). Similar disparities between African Americans (19.3/1,000 years) and non-Hispanic whites (10.8/1,000) exist in the veteran population. The proportion of African Americans among younger veterans (those younger than 65) is nearly double that of those 65 or older and they represent an even higher proportion of patients in the VA, suggesting that this demographic risk will increase over the next few decades.

Most studies indicate increased risk of dementia in older women than men of the same age partly because older women typically had less education than older men (32). Although the proportion of women receiving health care in the VA is still low currently it is estimated to be increasing, suggesting potential for future increased risk of dementia in the VA. Several studies described below additionally indicate significant risk for dementia among women who are exposed to military related risks (33). One study reported significantly higher risk of developing dementia in 4 years in women veterans with TBI, PTSD, and depression, and those with more than one risk factor had a >2-fold risk of developing dementia (33).

It is well known that low education increases overall risk for dementia (34). This risk, recently described as an early life modifiable risk factor (32), may possibly be modifiable even later in life, although the evidence for that is not yet well-established. While veterans may have educational opportunities later in life that are not available in the general public, male veterans continue to lag behind non-veterans in obtaining a Bachelor's degree (35). While the opposite is true in female veterans they currently make up a small portion of the veteran population.



Health Risks

Several comorbid conditions which have been associated with cognitive impairment and dementia appear to be more prevalent among veteran populations. There may be influences specific to veteran status that increase the risk of many conditions that contribute to cognitive impairment and dementia. For example, in a report from the Health and Retirement Study which examined individuals over 50 without heart disease at initial observation, self-reported veteran status was associated with increased risk of new onset heart disease compared non–veterans. The cohort, which is demographically representative and was tracked during the 20 year period from 1992 to 2012, identified veteran status as a significant risk factor even after controlling for demographic characteristics (age, gender, education, marital status), clinical characteristics (depression, hypertension, diabetes), and lifestyle (smoking, drinking, exercise). While this report did not examine the link between heart disease and cognitive impairment and dementia, others have reported that cardiovascular risks, such as hypertension, dyslipidemia, diabetes, metabolic syndrome, and obesity, all prevalent in veteran populations, are specifically associated with cognitive impairment and dementia (36, 37). The combined cardiovascular risk factors highlight the importance of clustering these factors which have identified dementia risk less readily observed when considered alone (38).



Mental Health Risks

Mental health disorders such as depression, anxiety, and more recently, alcohol abuse syndromes have been identified as risks for dementia in the general population (32). All of these disorders are common among veterans. Specifically, a quarter of all Veterans seen in primary care at the Patient Aligned Care Teams (PACT) have 1 or more mental illness diagnosis, including depression (13.5%), substance use disorder (8.3%), anxiety disorder (4.8%), or other serious mental illness (3.7%) (39). Veterans also have relatively high estimates of dual diagnosis of these conditions with dementia. While in general the number of active psychiatric conditions decreases with age, they may actually be risks for cognitive impairment and dementia in later life. Depression and anxiety are well-recognized for increasing the risk of dementia and links via stress mechanisms have been proposed (40). These mental health conditions are also associated with increased vascular risks as are some of the most common medications used to treat these conditions. For example, studies have shown that depression, psychosis, and bipolar disorder were associated with increased risk of cardiovascular diseases (41). While some classes of medications exacerbated this risk, the effects of the conditions remained after treatment factors were controlled. The prevalence of cardiovascular diseases, metabolic risk factors, and mental health conditions creates a complex of circumstances that increase risks for dementia and make identifying dementia risks challenging.



Military Related Risks: Head Trauma

Military experience can be associated with significant events that increase health risks in general and cognitive health risks in particular. Head injury, well-established as a risk factor for dementia among the general population (32), is common in military experience (42). Estimates in the recent past showed that over 1.5 million Iraq and Afghanistan veterans have suffered a traumatic brain injury (TBI) during deployment. Mild TBI (mTBI) such as that experienced with blast injury and possibly experienced as a mild concussion is likely to be under-reported (43, 44). A large national study of patients with TBI in the VA found that that mTBI even without loss of consciousness was associated with more than a 2-fold increase in the risk of dementia (45). There is growing evidence that mTBI is potentially causally association with a range of brain related outcomes including PTSD, depression, and other conditions. Preclinical work with animal models supports mechanisms by which mTBI can induce Post-Traumatic Stress Disorder (PTSD), and as discussed below, this may be a path to increased risk of dementia. Clinical work has yet to confirm these models.



Military Related Risks: Post-traumatic Stress Disorder

The role of early and midlife stress related disorders as a risk factor for dementia have been studied both in military and non-military settings (46–50). Examining a national patient registry in Sweden, the presence of a stress related disorder, including PTSD, acute stress reaction, adjustment disorder, and other stress reactions was associated with a 31% increased risk in primary neurodegenerative diseases such as AD and an 80% increased risk in vascular neurodegenerative disease (51). A recent meta-analysis quantifying the association of PTSD and risk of dementia showed that PTSD as a strong risk factor for all-cause dementia in both military and non-military populations (52). In fact the study noted greater increase in dementia risk in the general population. However, the study also acknowledged greater increased risk for dementia in non-US Studies than studies from the US and also in studies with more than 50% females, making it difficult to interpret the difference between the general population and the military in US Veterans.

It is important to note that the prevalence of PTSD is likely greater in the military. Because of improved military health and battlefield survival from acute combat related injuries, veterans are at increased risk of PTSD and other mental health conditions which have been shown to be associated with developing chronic neurodegenerative diseases including AD and other dementias (7, 53). For example, both the National Comorbidity Survey (NCS) and its replication (NCS-R) estimated the lifetime prevalence of PTSD among adult Americans to be 6.8% (3.6%, among men and 9.7% among women) (54). The estimated lifetime prevalence of PTSD among Veterans on the other hand was 30.9% for men and 26.9% for women. 9.3% of Veterans seen in PACT have a diagnosis of PTSD (39). Among recent cohorts of veterans such as those returning from Iraq and Afghanistan, it is estimated that 17% experienced PTSD. Vietnam veterans have been found to have a 20–30% lifetime prevalence of combat-related PTSD. Since PTSD is a chronic condition, appearing in some cases many years after return, it is not surprising that even among World War II veterans persistence of PTSD after 45 years is estimated at least at 12%. One study reported that veterans with an ICD diagnosis of PTSD had cumulative incidence rate of 10.6% for dementia, while those without PTSD had a rate of 6.6% (46). Neither demographic nor medical comorbidities have been shown to modify the impact of PTSD on dementia risk. This result has been replicated in smaller studies examining older veterans (47), and the effect does not appear to be modified by the use of psychotropic medications (49). Even if the increased risk for dementia is lower in veterans than in the general public these differences in prevalence of PTSD may lead to a greater number of cases.




POTENTIAL FOR MANAGING RISKS TO COGNITIVE HEALTH

As an integrated health care system, the VHA has opportunities to provide management of health conditions that may reduce the risk of cognitive impairment and dementia. Quality management indicators are powerful tools to encourage facilities to systematically screen for important co-morbidities and to meet certain rates of service delivery. Availability of “wrap around” services can be used to overcome considerable barriers in disease management. Several examples of such programs in the VA include the Self-Management to Prevent (STOP) Stroke Program to help veterans at risk for stroke and stroke recurrence. As a response to patients' initial feedback indicating desire for more in-depth nutrition education in the program, a teleconference program was developed to include the Dietary Approaches to Stop Hypertension (DASH) diet nutrition concepts and transportation services to overcome compliance and retention barriers. Well-developed education and training programs are integrated in clinical practice guidelines and have been used to outreach with health management through community based Veteran Service Groups (VSO) such as American Legion and veteran of Foreign Wars. This is exemplified in POWER (Posts Working for Veterans' Health), an intervention of peer leaders from VSOs designed to improve and facilitate self-care behaviors that contribute to blood pressure control (55). A system wide engagement program in risk reduction is the MOVE! Weight-Management Program, which was piloted in 17 VAMCs successfully implemented nationally, with more than 100,000 patients having participated in more than 500,000 visits.

One way to consider risk management is through early detection and screening. While the US Preventive Services Task Force (USPSTF) currently finds inconclusive evidence to recommend routine asymptomatic cognitive screening in the general population (56), it is possible that the high risk for cognitive impairment and dementia in the VA may tilt risk-beneficial ratio in this population to make screening worthy of consideration. In an early study carried out in 7 VA medical centers assessing the feasibility of cognitive screening in older veterans presenting for routine primary care, veterans overwhelmingly accepted cognitive screening administered on the day of a routine primary care clinic visit, with almost 97% agreeing to screening (14). With its experience in comprehensive screening programs including TBI, a risk factor for dementia, the VA has potential in implementing system wide approaches in managing health risks that impact dementia prevention care delivery.

While these studies have focused on translating science to care delivery, none have yet to examine cognitive benefits that might have been gained. In fact, the lower risk of dementia from PTSD among veterans within the VA health care system compared to the general population may partly be the result of availability and of delivery of targeted treatments in the VA for this condition which may not be available to the general public. Transformational care delivery is possible and the opportunity to assess the impact in reduction of cognitive impairment and dementia is within reach.



CONCLUSIONS

Risk of dementia are high among veterans and are influenced by many factors, including changes in veterans' demographic and socioeconomic characteristics, clinical, health, lifestyle features, and military related risk factors. Compared to those without dementia, veterans with dementia are older, sicker, and more likely to rely on care within and outside the VA. Veterans with dementia who also seek care outside the VA may be particularly vulnerable as multiple sources of care can lead to fragmentation of care that may negatively impact the quality of care veterans receive and their health outcomes.

The comprehensive nature of health care delivery within an integrated system such as the VHA provides opportunities to improve both quality of care and cost effectiveness of care. System wide approaches to screening, behavioral management, and disease prevention have potential to mitigate risks of dementia. Interventions to reduce fragmentation of services and integrate care across settings can improve both quality of care and cost effectiveness. These approaches have had successes with other chronic conditions and research in cognitive health and dementia care delivery may provide similar best practices for aging veterans.



AUTHOR CONTRIBUTIONS

MS and CZ substantial contributions to conception or design of the work, and acquisition, analysis, interpretation of data for the work, drafting of the work, revising it critically for important intellectual content, final approval of the version to be published, and agreement to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.



FUNDING

Support for this work was provided by the Alzheimer's Disease Research Center (ADRC) at the Icahn School of Medicine at Mount Sinai (P50AG005138 and P30AG066514). MS and CZ also are supported by the Department of Veterans Affairs, Veterans Health Administration. The views expressed in this article are those of the authors and do not necessarily represent the views of the Department of Veterans Affairs.



REFERENCES

 1. U.S. Department of Veterans Affairs. VA Utilization Profile FY 2016. (2017). Available online at: https://www.va.gov/vetdata/docs/Quickfacts/VA_Utilization_Profile.pdf (accessed October 30, 2020).

 2. Wang J, Cidade M, Larsen M, Pearman G, Schimpf M, Dhanireddy P. 2018 Survey of Veteran Enrollees' Health and Use of Health Care. Department of Veterans Affairs, VHA Office of Policy and Planning, Office of Strategic Planning and Analysis (OSPA), Strategic Analysis Service (SAS) (2019). Available online at: athttps://www.va.gov/health/survey.asp (accessed October 30, 2020).

 3. Williamson V, Stevelink SAM, Greenberg K, Greenberg N. Prevalence of mental health disorders in elderly U.S. military veterans: a meta-analysis and systematic review. Am J Geriatr Psychiatry. (2018) 26:534–45. doi: 10.1016/j.jagp.2017.11.001

 4. Lei L, Cooley SG, Phibbs CS, Kinosian B, Allman RM, Porsteinsson Ap, et al. Attributable cost of dementia: demonstrating pitfalls of ignoring multiple health care system utilization. Health Serv Res. (2018) 53:5331–51. doi: 10.1111/1475-6773.13048

 5. U.S. Department of Veterans Affairs. Projections of the Prevalence and Incidence of Dementias Including Alzheimer's Disease for the Total Veteran, Enrolled, and Patient Populations Age 65 and Older. (2013). Available online at: https://www.va.gov/GERIATRICS/docs/Methodology_Paper_Projections_of_the_Prevalence_and_Incidence_of_Dementias_v5_FINAL.pdf (accessed October 30, 2020).

 6. Khachaturian AS, Khachaturian ZS. Military risk factors for Alzheimer's dementia and neurodegenerative disease. Alzheimers Dement. (2014) 10:S90–1. doi: 10.1016/j.jalz.2014.05.1085

 7. Weiner MW, Friedl KE, Pacifico A, Chapman JC, Jaffee MS, Little DM, et al. Military risk factors for Alzheimer's disease. Alzheimers Dement. (2013) 9:445–51. doi: 10.1016/j.jalz.2013.03.005

 8. Sibener L, Zaganjor I, Snyder HM, Bain LJ, Egge R, Carrillo MC. Alzheimer's disease prevalence, costs, and prevention for military personnel and veterans. Alzheimers Dement. (2014) 10:S105–10. doi: 10.1016/j.jalz.2014.04.011

 9. McCarthy JF, Blow FC, Kales HC. Disruptive behaviors in veterans affairs nursing home residents: how different are residents with serious mental illness? J Am Geriatr Soc. (2004) 52:2031–8. doi: 10.1111/j.1532-5415.2004.52559.x

 10. Kerfoot KE, Petrakis IL, Rosenheck RA. Dual diagnosis in an aging population: prevalence of psychiatric disorders, comorbid substance abuse, and mental health service utilization in the Department of Veterans Affairs. J Dual Diagn. (2011) 7:4–13. doi: 10.1080/15504263.2011.568306

 11. Mohamed S, Rosenheck R, Lyketsos CG, Schneider LS. Caregiver burden in Alzheimer disease: cross-sectional and longitudinal patient correlates. Am J Geriatr Psychiatry. (2010) 18:917–27. doi: 10.1097/JGP.0b013e3181d5745d

 12. Kotagal V, Langa KM, Plassman BL, Fisher GG, Giordani BJ, Wallace RB, et al. Factors associated with cognitive evaluations in the United States. Neurology. (2015) 84:64–71. doi: 10.1212/WNL.0000000000001096

 13. Amjad H, Roth DL, Sheehan OC, Lyketsos CG, Wolff JL, Samus QM. Underdiagnosis of dementia: an observational study of patterns in diagnosis and awareness in US older adults. J Gen Intern Med. (2018) 33:1131–8. doi: 10.1007/s11606-018-4377-y

 14. McCarten JR, Anderson P, Kuskowski MA, McPherson SE, Borson S. Screening for cognitive impairment in an elderly veteran population: acceptability and results using different versions of the Mini-Cog. J Am Geriatr Soc. (2011) 59:309–13. doi: 10.1111/j.1532-5415.2010.03249.x

 15. Department of Veterans Affairs, Geriatrics and Extended Care. FY2021 VHA Dementia ICD Codes List. Department of Veterans Affairs, Geriatrics and Extended Care (2020).

 16. Zhu CW, Penrod JD, Ross JS, Dellenbaugh C, Sano M. Use of medicare and Department of Veterans Affairs health care by veterans with dementia: a longitudinal analysis. J Am Geriatr Soc. (2009) 57:1908–14. doi: 10.1111/j.1532-5415.2009.02405.x

 17. Lin PJ, Kaufer DI, Maciejewski ML, Ganguly R, Paul JE, Biddle AK. An examination of Alzheimer's disease case definitions using medicare claims and survey data. Alzheimers Dement. (2010) 6:334–41. doi: 10.1016/j.jalz.2009.09.001

 18. Taylor DH Jr, Ostbye T, Langa KM, Weir D, Plassman BL. The accuracy of Medicare claims as an epidemiological tool: the case of dementia revisited. J Alzheimers Dis. (2009) 17:807–15. doi: 10.3233/JAD-2009-1099

 19. Zhu CW, Ornstein KA, Cosentino S, Gu Y, Andrews H, Stern Y. Misidentification of dementia in medicare claims and related costs. J Am Geriatr Soc. (2018) 67:269–76. doi: 10.1111/jgs.15638

 20. Alzheimer's Association. Alzheimer's disease facts and figures. Alzheimers Dement. (2019) 15:321–87. doi: 10.1016/j.jalz.2019.01.010

 21. General Accounting Office. Veterans Health Care: Use of VA Services by Medicare Eligible Veterans. Washington, D.C: Government Printing Office (1994).

 22. Liu CF, Chapko M, Bryson CL, Burgess JF Jr, Fortney JC, Perkins M, et al. Use of outpatient care in Veterans Health Administration and Medicare among veterans receiving primary care in community-based and hospital outpatient clinics. Health Serv Res. (2010) 45(5 Pt. 1):1268–86. doi: 10.1111/j.1475-6773.2010.01123.x

 23. Yoon J, Scott JY, Phibbs CS, Wagner TH. Recent trends in veterans affairs chronic condition spending. Popul Health Manag. (2011) 14:293–8. doi: 10.1089/pop.2010.0079

 24. Yu W, Ravelo A, Wagner TH, Phibbs CS, Bhandari A, Chen S, et al. Prevalence and costs of chronic conditions in the VA health care system. Med Care Res Rev. (2003) 60:146S–67S. doi: 10.1177/1077558703257000

 25. Liu CF, Manning WG, Burgess JF Jr, Hebert P, Bryson CL, Fortney JC, et al. Reliance on veterans affairs outpatient care by medicare-eligible veterans. Med Care. (2011) 49:911–7. doi: 10.1097/MLR.0b013e31822396c5

 26. Hynes DM, Koelling K, Stroupe K, Arnold N, Mallin K, Sohn M-W, et al. Veterans' access to and use of medicare and veterans affairs health care. Med Care. (2007) 45:214–23. doi: 10.1097/01.mlr.0000244657.90074.b7

 27. Pizer SD, Gardner JA. Is fragmented financing bad for your health? Inquiry. (2011) 48:109–22. doi: 10.5034/inquiryjrnl_48.02.02

 28. Cooper AL, Jiang L, Yoon J, Charlton ME, Wilson IB, Mor V, et al. Dual-system use and intermediate health outcomes among veterans enrolled in medicare advantage plans. Health Serv Res. (2015) 50:1868–90. doi: 10.1111/1475-6773.12303

 29. Akushevich I, Yashkin AP, Kravchenko J, Ukraintseva S, Stallard E, Yashin AI. Time trends in the prevalence of neurocognitive disorders and cognitive impairment in the United States: the effects of disease severity and improved ascertainment. J Alzheimers Dis. (2018) 64:137–48. doi: 10.3233/JAD-180060

 30. Centers for Medicare & Medicaid Services. CMS Chronic Condition Warehouse (CCW) Condition Algorithms. (2019). Available online at: https://www2.ccwdata.org/web/guest/condition-categories (accessed July 14, 2019).

 31. Mayeda ER, Glymour MM, Quesenberry CP, Whitmer RA. Inequalities in dementia incidence between six racial and ethnic groups over 14 years. Alzheimers Dement. (2016) 12:216–24. doi: 10.1016/j.jalz.2015.12.007

 32. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. Lancet. (2020) 396:413–46. doi: 10.1016/S0140-6736(20)30367-6

 33. Yaffe K, Lwi SJ, Hoang TD, Xia F, Barnes DE, Maguen S, et al. Military-related risk factors in female veterans and risk of dementia. Neurology. (2019) 92:e205–11. doi: 10.1212/WNL.0000000000006778

 34. Rinne ST, Elwy AR, Bastian LA, Wong ES, Wiener RS, Liu CF. Impact of multisystem health care on readmission and follow-up among veterans hospitalized for chronic obstructive pulmonary disease. Med Care. (2017) 55(Suppl. 7, Suppl. 1):S20–5. doi: 10.1097/MLR.0000000000000708

 35. Department of Veterans Affairs, National Center for Veterans Analysis and Statistics. Educational Attainment of Veterans: 2000 to 2009. (2011). Available online at: https://www.va.gov/vetdata/docs/specialreports/education_final.pdf (accessed October 30, 2020).

 36. de Bruijn RF, Ikram MA. Cardiovascular risk factors and future risk of Alzheimer's disease. BMC Med. (2014) 12:130. doi: 10.1186/s12916-014-0130-5

 37. Yaffe K, Hoang TD, Byers AL, Barnes DE, Friedl KE. Lifestyle and health-related risk factors and risk of cognitive aging among older veterans. Alzheimers Dement. (2014) 10:S111–21. doi: 10.1016/j.jalz.2014.04.010

 38. Sabia S, Dugravot A, Dartigues JF, Abell J, Elbaz A, Kivimäki M, et al. Physical activity, cognitive decline, and risk of dementia: 28 year follow-up of Whitehall II cohort study. BMJ. (2017) 357:j2709. doi: 10.1136/bmj.j2709

 39. Trivedi RB, Post EP, Sun H, Pomerantz A, Saxon AJ, Piette JD, et al. Prevalence, comorbidity, and prognosis of mental health among US veterans. Am J Public Health. (2015) 105:2564–9. doi: 10.2105/AJPH.2015.302836

 40. Ross J, Gliebus G, Van Bockstaele E. Stress induced neural reorganization: a conceptual framework linking depression and Alzheimer's disease. Prog Neuropsychopharmacol Biol Psychiatry. (2018) 85:136–51. doi: 10.1016/j.pnpbp.2017.08.004

 41. Vance MC, Wiitala WL, Sussman JB, Pfeiffer P, Hayward RA. Increased cardiovascular disease risk in veterans with mental illness. Circ Cardiovasc Qual Outcomes. (2019) 12:e005563. doi: 10.1161/CIRCOUTCOMES.119.005563

 42. Gardner RC, Yaffe K. Epidemiology of mild traumatic brain injury and neurodegenerative disease. Mol Cell Neurosci. (2015) 66(Pt. B):75–80. doi: 10.1016/j.mcn.2015.03.001

 43. DePalma RG. Combat TBI: history, epidemiology, and injury modes. In: Kobeissy FH, editor. Brain Neurotrauma: Molecular, Neuropsychological, and Rehabilitation Aspects. Boca Raton, FL: CRC Press (2015). doi: 10.1201/b18126-3

 44. Elder GA, Ehrlich ME, Gandy S. Relationship of traumatic brain injury to chronic mental health problems and dementia in military veterans. Neurosci Lett. (2019) 707:134294. doi: 10.1016/j.neulet.2019.134294

 45. Barnes DE, Byers AL, Gardner RC, Seal KH, Boscardin WJ, Yaffe K. Association of mild traumatic brain injury with and without loss of consciousness with dementia in US Military Veterans. JAMA Neurol. (2018) 75:1055–61. doi: 10.1001/jamaneurol.2018.0815

 46. Yaffe K, Vittinghoff E, Lindquist K, Barnes D, Covinsky KE, Neylan T, et al. Posttraumatic stress disorder and risk of dementia among US veterans. Arch Gen Psychiatry. (2010) 67:608–13. doi: 10.1001/archgenpsychiatry.2010.61

 47. Qureshi SU, Kimbrell T, Pyne JM, Magruder KM, Hudson TJ, Petersen NJ, et al. Greater prevalence and incidence of dementia in older veterans with posttraumatic stress disorder. J Am Geriatr Soc. (2010) 58:1627–33. doi: 10.1111/j.1532-5415.2010.02977.x

 48. Meziab O, Kirby K, Williams B, Yaffe K, Byers A, Barnes D. Prisoner of war status, posttraumatic stress disorder, and dementia in older veterans. Alzheimers Dement. (2014) 10:S236–41. doi: 10.1016/j.jalz.2014.04.004

 49. Mawanda F, Wallace R, McCoy K, Abrams T. PTSD, psychotropic medication use, and the risk of dementia among US veterans: a retrospective cohort study. J AmGeriatr Soc. (2017) 65:1043–50. doi: 10.1111/jgs.14756

 50. Song H, Sieurin J, Wirdefeldt K, Pedersen NL, Almqvist C, Larrson H, et al. Association of stress-related disorders with subsequent neurodegenerative diseases. JAMA Neurol. (2020) 77:700–9. doi: 10.1001/jamaneurol.2020.0117

 51. Nordstrom P, Michaelsson K, Gustafson Y, Nordstrom A. Traumatic brain injury and young onset dementia: a nationwide cohort study. Ann Neurol. (2014) 75:374–81. doi: 10.1002/ana.24101

 52. Gunak MM, Billings J, Carratu E, Marchant NL, Favarato G, Orgeta V. Post-traumatic stress disorder as a risk factor for dementia: systematic review and meta-analysis. Br J Psychiatry. (2020) 217:600–8. doi: 10.1192/bjp.2020.150

 53. US Census Bureau. American Community Survey, 2013–2017 American Community Survey 5-Year Estimates, Selected Demographics, Social, Economic, Housing, and Demographic Characteristics, Generated Using American FactFinder. (2019). Available online at: http://factfinder.census.gov (accessed May 9, 2019).

 54. Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE. Prevalence, severity, and comorbidity of 12-month DSM-IV disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry. (2005) 62:617–27. doi: 10.1001/archpsyc.62.6.617

 55. Mosack KE, Wendorf AR, Brouwer AM, Patterson L, Ertl K, Whittle J, et al. Veterans service organization engagement in ‘POWER,’ a peer-led hypertension intervention. Chronic Illn. (2012) 8:252–64. doi: 10.1177/1742395312437978

 56. US Preventive Services Task Force, Owens DK, Davidson KW, Krist AH, Barry MJ, Cabana M, et al. Screening for cognitive impairment in older adults: US preventive services task force recommendation statement. JAMA. (2020) 323:757–63. doi: 10.1001/jama.2020.0435

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Zhu and Sano. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Demographic, Health, and Exposure Risks Associated With Cognitive Loss, Alzheimer's Disease and Other Dementias in US Military Veterans



		Dementia Prevalence and Identification in the VA



		Identification of Dementia in VA Administrative Data







		Risks Factors for Dementia in the VA



		Demographic Factors



		Health Risks



		Mental Health Risks



		Military Related Risks: Head Trauma



		Military Related Risks: Post-traumatic Stress Disorder







		Potential for Managing Risks to Cognitive Health



		Conclusions



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

Demographic, Health, and Exposure
Risks Associated With Cognitive
Loss, Alzheimer’s Disease and Other
Dementias in US Military Veterans





OPS/images/logo.jpg
, frontiers
in Psychiatry





