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United States (U.S.) veterans are substantially older than their non-veteran counterparts. However, nationally representative, population-based data on the unique health needs of this population are lacking. Such data are critical to informing the design of large-scale outreach initiatives, and to ensure the effectiveness of service care delivery both within and outside of the Veterans Affairs healthcare system. The National Health and Resilience in Veterans Study (NHRVS) is a contemporary, nationally representative, prospective study of two independent cohorts (n = 3,157 and n = 1,484) of U.S. veterans, which is examining longitudinal changes, and key risk and protective factors for several health outcomes. In this narrative review, we summarize the main findings of all NHRVS studies (n = 82) published as of June 2020, and discuss the clinical implications, limitations, and future directions of this study. Review of these articles was organized into six major topic areas: post-traumatic stress disorder, suicidality, aging, resilience and post-traumatic growth, special topics relevant to veterans, and genetics and epigenetics. Collectively, results of these studies suggest that while a significant minority of veterans screen positive for mental disorders, the majority are psychologically resilient. They further suggest that prevention and treatment efforts designed to promote protective psychosocial characteristics (i.e., resilience, gratitude, purpose in life), and social connectedness (i.e., secure attachment, community integration, social engagement) help mitigate risk for mental disorders, and promote psychological resilience and post-traumatic growth in this population.

Keywords: veterans, mental health, aging, genetics, resilience (psychological), EPI—epidemiology


INTRODUCTION

Nationally representative epidemiological studies of United States (U.S.) military veterans conducted outside of the Veterans Affairs (VA) healthcare system are sparse, yet highly valuable, given that only about half (48%) of veterans utilize any VA healthcare services (1), and even fewer (~20%) utilize VA care as their primary source of health care (2). Moreover, utilization of VA healthcare services is driven by many factors, such as sex, race, income, marital status, and physical and mental health conditions (1, 2). Thus, it is critical to understand the unique needs of veterans at a broader population level to better inform the design of large-scale outreach initiatives and to help ensure the effectiveness of service care delivery.

Further, while a substantial body of research on veterans has focused on risk factors for prevalent mental and physical health conditions, few studies have assessed potentially modifiable factors that may help mitigate risk for these conditions, such as gratitude, social support, optimism, community integration, and purpose in life (3, 4). Accordingly, the overarching goal of the National Health and Resilience in Veterans Study (NHRVS) is to characterize the longitudinal trajectories of mental and physical health outcomes in U.S. veterans, and to study genetic and environmental risk and protective factors that contribute to these trajectories. The NHRVS is a large, nationally representative prospective study which consists of two separate cohorts of 3,157 and 1,484 U.S. military veterans. Additionally, the NHRVS utilizes well-validated measures to examine longitudinal changes of mental and physical health outcomes in this population.

Since the NHRVS began in 2011, it has yielded a total of 82 publications. In this review, we summarize the main findings of all NHRVS studies published as of June 2020, and discuss the broader clinical implications, limitations and future directions of this study. To thematically organize the content, the 82 articles were sorted into six major topic areas: post-traumatic stress disorder, suicidality, aging, resilience and post-traumatic growth, special topics relevant to veterans, and genetics.



METHODS


Methodology for National Health and Resilience in Veterans Study

The NHRVS cohorts were recruited to complete a 60-min online survey from a research panel of over 50,000 households that was developed and maintained by GfK Knowledge Networks, Inc. (now Ipsos). GfK Knowledge Networks, Inc. recruited panel members through national random samples by telephone and postal mail. Internet and computer hardware access are provided if needed. GfK Knowledge Networks, Inc. uses dual sampling frames to recruit participants and offers coverage of ~98% of U.S. households. These sampling procedures are different from Internet convenience panels (i.e., “opt in” panels) as it included listed and unlisted telephone numbers, telephone and non-telephone households, cell-phone-only households, and households with and without Internet access. Only individuals sampled through these probability-based techniques are eligible to participate in the survey. To promote generalizability of results to the entire population of U.S. veterans, post-stratification weights based on demographic distributions of US veterans from concurrent US Census data (5) were applied. Of the 4,750 veterans who were in the survey panel at the time the first cohort (Cohort one; C1) was fielded, 3,408 (71.7%) completed a screening question to confirm their study eligibility (current or past active military status). Of these veterans who completed the screening question, 3,188 (93.5%) confirmed their current or past active military status, and 3,157 (92.6%) completed the survey.

C1 completed a baseline survey in 2011, which included comprehensive measures of demographics and military history, medical and psychiatric status, and psychosocial functioning. Following the baseline survey, 2-, 4-, and 7-year follow-ups were conducted. Wave 2 (n = 2,157; 68.3%) data were collected in 2013, Wave 3 (n = 1,538; 48.7%) in 2015, and Wave 4 (n = 1,310; 41.5%) in 2018. Additional saliva samples were collected from 500 veterans in Wave 3 for epigenetic and telomere length assays. At baseline, C1 was 90.6% male, 76.2% White, 9.6% Black, 8.2% Hispanic, 1.5% mixed races, and the mean age was 60.3 (SD = 15.0, range = 21–96), with 57.3% aged 60 years or older. Two-thirds of participants (66.7%) had completed at least some college education, 75.6% were married/cohabitating, 44.0% reported a household income of $60,000 or greater, 43.5% were retired, and 40.7% reported working part-time and/or full-time. The majority of did not serve in a combat or war zone (65.2%), and 19.3% reported using VA healthcare as their main source of health care.

Cohort 2 (C2) completed a baseline survey in 2013 and a follow-up survey 3 years later. A total of 1,602 individuals responded “Yes” to an initial screening question that confirmed veteran status and 1,484 participated, resulting in a response rate of 92.6%. C2 consists of 1,484 veterans who completed a baseline survey and 713 (48.0%) who completed a 3-year follow-up survey. Veterans in C2 were demographically similar to C1, with 89.7% male, 75.4% White, 9.7% Black, 9.1% Hispanic, and 1.4% mixed races, with a mean age of 60.4 (SD = 15.3, range 20–94) at baseline. The majority of C2 veterans were married/cohabitating (70.1%), 44.2% were retired, and 41.6% were working part-time and/or full-time, and had household incomes of $60,000 or greater (43.4%); two-thirds (66.9%) had completed at least some college education. The majority of C2 veterans did not serve in a combat or war zone (61.6%), and 21.3% reported using VA as their main source of healthcare. Saliva samples were also obtained from both NHRVS cohorts, with genetic data (PsychChip) available for 2,827 veterans.



Review Methodology

A search of Pubmed and Scopus was conducted with the terms, “National Health and Resilience in Veterans Study”; “NHRVS”; “nationally representative sample of U.S. veterans”; “U.S. veteran population”; and the author/principal investigator “Pietrzak, R.H.” Non-NHRVS studies were excluded if “residential treatment”; “National Epidemiologic Survey on Alcohol and Related Conditions”; “Million Veteran Program”; or “VA cooperative study 504” were in the title/abstract. This search revealed 90 studies, 8 of which were excluded for not utilizing NHRVS data upon further review. The final review included 82 original research studies.




POST-TRAUMATIC STRESS DISORDER

Eighteen studies (see Table 1) utilized data from the NHRVS to examine the prevalence and risk factors for PTSD and co-occurring conditions in veterans, as well as the factor and network structure of PTSD symptomatology. Below, we summarize results of these studies.


Table 1. Post-traumatic stress disorder.
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Prevalence

PTSD is one of the most prevalent mental disorders among U.S. veterans. Prevalence estimates of this disorder among veterans ranging widely (23, 24), partly due to most studies being conducted in non-representative samples (e.g., convenience sample of Vietnam-era veterans or veterans deployed to Iraq or Afghanistan). Using data from the NHRVS, which surveyed a nationally representative sample of U.S. veterans, Wisco et al. (6, 14) found that estimates of lifetime DSM-IV and DSM-5 PTSD were 8.0 and 8.1%, respectively, and past-month PTSD were 4.8 and 4.7%, respectively. Further, to understand the burden of subthreshold manifestations of PTSD, Mota et al. (13) analyzed NHRVS data and found that the prevalence of lifetime and current subthreshold DSM-5 PTSD was 22.1 and 13.5%, respectively. These prevalences were markedly higher than prevalences of lifetime and current PTSD (8.0 and 4.5%, respectively) (13).



Exacerbation/Re-emergence of PTSD in Late-Life

Research on older veterans has also suggested that PTSD symptoms may re-emerge or become exacerbated in older age among trauma-exposed veterans (25). Using NHRVS data, Mota et al. (12) found that nearly 10% of older U.S. veterans experienced exacerbated PTSD symptoms an average of nearly 3 decades after their worst trauma. Cognitive difficulties, particularly perceived deficits in executive function, were the sole determinant of late-life exacerbation of PTSD symptoms. These findings suggest that late-life exacerbation of PTSD symptoms affects a substantial minority of older veterans in the U.S., and that reductions in executive control may increase risk for this phenomenon.



Longitudinal Trajectories of PTSD Symptoms

A recent study (26) utilized all four waves of data from C1 and found evidence of three predominant courses of PTSD symptoms over a 7-year period: low/no (89.2%), moderate (7.6%), and severe (3.2%). Relative to veterans in the no/low symptom course, those in the moderate and severe courses endured a significantly greater number of lifetime traumatic events, reported greater physical health difficulties, were more likely to have lifetime psychiatric histories; and reported lower social connectedness. Importantly, more than 10% veterans evidenced a symptomatic elevation of PTSD symptoms that steadily declined over a 7-year period. Results suggested that interventions to help bolster social connectedness may help mitigate risk for symptomatic trajectories of PTSD in U.S. veterans.



DSM-5 vs. ICD-11 Classification of PTSD

The Diagnostic and Statistical Manual of Mental Disorders (DSM) and International Classification of Diseases (ICD) are the two major diagnostic systems commonly used worldwide and, historically, the two have defined PTSD using similar criteria. However, in the recent publication of the ICD-11 (27), a definition of PTSD was proposed that diverges substantially from DSM-5 and reduces the total number of symptoms to 6, compared to 20 in DSM-5. Therefore, it is important to compare how using different diagnostic definitions of PTSD may impact reported prevalence of the disorder. To evaluate this possibility, Wisco et al. (16) found that using the ICD-11 diagnostic criteria yielded significantly lower estimates of lifetime (6.9 vs. 5.0%) and past-month (4.0 vs. 2.7%) PTSD than DSM-5 criteria, without reducing associations with psychiatric comorbidities. Importantly, among individuals excluded under ICD-11, all endorsed clinically significant distress or functional impairment related to their PTSD symptoms, suggesting that the ICD-11 criteria may underestimate clinically meaningful distress and impairment related to PTSD symptoms (16).



Dissociative Subtype of PTSD

The DSM-5 formally introduced a dissociative subtype of PTSD, which includes symptoms of depersonalization (i.e., “the experience of being an outside observer of or detached from oneself”) and/or derealization [i.e., “the experience of unreality, distance, or distortion; (28)]. Tsai et al. (9) evaluated the prevalence and correlates of this subtype of PTSD in the NHRVS. They found that 19.2 and 16.1% of veterans with a positive screen for lifetime and past-month DSM-5 PTSD, respectively, also screened positive for the dissociative subtype. In 2017, Wolf et al. (17) developed and evaluated the Dissociative Subtype of PTSD Scale (DSPS) using a resampled subset of C1 from the NHRVS, and found that nearly 40% of those who screened positive for lifetime PTSD met criteria for the dissociative subtype. Importantly, dissociative symptoms may not exclusively occur in the context of a PTSD diagnosis. A recent NHRVS study (22) found that 20.8% of trauma-exposed veterans experience dissociative symptoms, even if they do not screen positive for this disorder. Results of this study suggest that dissociative symptoms, independent of a PTSD diagnosis, may be a transdiagnostic risk factor for mental health disorders and poor functioning in veterans (22).



PTSD Symptoms and Functioning

PTSD deleteriously affects various aspects of functioning, including physical health, quality of life (QOL), and psychosocial functioning. Given that there is considerable variability in PTSD symptom presentation among trauma survivors, analysis of individual symptoms that are associated with measures functioning may provide more nuanced insight into how this heterogeneous syndrome may impact these outcomes. Using NHRVS data, Kachadourian et al. (20) employed a novel “symptomics” approach to identify specific PTSD symptoms linked to functional difficulties in trauma-exposed veterans. They found that the non-specific symptoms of this disorder (e.g., difficulty experiencing positive affect, sleep difficulties, loss of interest) were the strongest correlates of poor functioning and suicidal thinking. Furthermore, McCarthy et al. (21) found that sleep difficulties may partially mediate the relationship between PTSD symptoms, and functioning and QOL.



Symptom Structure of PTSD

The DSM-5 criteria for PTSD include four symptom clusters of intrusions, avoidance, negative alterations in cognitions and mood, and alterations in arousal and reactivity (28). Tsai et al. (10) found that a 5-factor dysphoric arousal model and a 6-factor externalizing behavior model provided a better fit than the 4-factor model of DSM-5 PTSD symptom clusters in C2 of the NHRVS, with the externalizing behavior model providing the best dimensional representation of the symptom clusters. Expanding on this work, a novel 7-factor hybrid model (7) of PTSD was proposed utilizing NHRVS data. This model incorporated unique features of the 6-factor externalizing behavior model (10) with those of another 6-factor (29) to suggest a 7-factor model of intrusions, avoidance, negative affect, anhedonia, externalizing behaviors, anxious arousal (i.e., hypervigilance, exaggerated startle response), and dysphoric arousal (i.e., sleep and concentration difficulties) symptoms. This more nuanced structural model was found to be the best-fitting structural model of DSM-5 PTSD symptoms in veterans and a sample of university students (7). Since the publication of this 7-factor model of DSM-5 PTSD symptoms, several additional studies in various trauma-exposed samples have found support for this structural model of PTSD [e.g., (30–34)].

Evaluating the underlying structure of PTSD symptoms allows researchers to determine specific sets of symptoms that account for comorbidity of PTSD with other disorders and aspects of functioning. Using NHRVS data, Pietrzak et al. (8) examined the functional significance of the 7-factor hybrid model with comorbid psychopathology (e.g., depression, anxiety, suicide ideation, hostility) and found differential patterns of associations between PTSD symptom clusters and comorbidities. Specifically, anhedonia symptoms were most strongly related to current depression, reduced mental functioning, and quality of life. Externalizing behaviors were most strongly related to hostility. Further, dysphoric arousal, negative affect, and anhedonia symptom clusters were most strongly associated with past-year alcohol consequences (35).

Data from the NHRVS have also been used to examine latent profiles of DSM-5 PTSD symptoms. One study (19) found a three-class solution, described as Dysphoric (i.e., high probabilities of negative affect and anhedonia symptoms), Threat (i.e., high probabilities of intrusive and avoidance symptoms), and High Symptom (i.e., high probabilities of all PTSD symptoms). A related study (11) found evidence of a 5-class PTSD-personality typology solution, which differed with respect to DSM-5 PTSD symptom cluster severity and several of the “Big Five” personality dimensions. Both studies found that these typologies were differentially related to clinical and trauma characteristics, thus underscoring the importance of considering differential “person-based” manifestations of PTSD symptomatology in personalized approaches to the assessment and treatment of this disorder.



Network Structure of PTSD Symptoms

Exposure to traumatic events in veterans often involves life-threatening combat, injuries, accidents, loss, or interpersonal violence, such as sexual trauma (6). While initial symptoms, such as trouble sleeping, are considered to be a normal reaction to stress in the short term and many veterans manage to overcome these symptoms over time (36), more persistent symptoms can be debilitating. PTSD is a characterized by heterogeneous constellation of symptoms, including intrusive memories related to the trauma, hypervigilance to and avoidance of trauma-related situations and memories, and negative cognitions and mood (28). Network theory suggests that symptoms are correlated in a syndrome because they directly activate and dynamically interact with each other, rather than because they have a shared origin (15). However, until recently little was known about the network structure of PTSD symptoms.

To address this gap, a network analysis of DSM-5 PTSD symptoms was conducted in participants from C2 of the NHRVS with subthreshold or greater PTSD symptoms. Results revealed that negative emotions related to the trauma, detachment, flashbacks, and physiological reactivity were most central and interconnected within the PTSD symptom network (37). Strong connections were observed between flashbacks and nightmares related to the trauma, hypervigilance and exaggerated startle response, and detachment and restricted affect (37). A follow-up study (18) evaluated the temporal stability of this network structure over a 3-year period to help identify symptoms that contribute to the chronicity of PTSD. Results indicated that the network structure for DSM-5 PTSD was stable over the 3-year period with respect to both network structure and global strength (18). Similar to prior research, avoidance, intrusive, and negative cognition and mood symptoms were among the more central nodes, suggesting these symptoms may contribute to the chronicity of PTSD in symptomatic veterans.



Clinical Implications

Results of NHRVS studies focused on PTSD suggest that veterans report exposure to a wide range of potentially traumatic events from military and non-military experiences, and a strikingly high proportion of veterans—approximately one in three—experience clinically significant PTSD symptoms in their lifetime, with a significant minority screening positive for PTSD (6, 13, 14). Collectively, these results suggest that sleep, avoidance, intrusive, and dysphoric symptoms may contribute to the chronicity of PTSD symptoms in veterans, and may thus represent important targets in prevention, treatment, and risk reduction efforts (18, 20, 21, 37). Utilizing a 7-factor hybrid model of PTSD symptoms may also provide greater specificity in understanding how PTSD symptoms relate to mental health, functioning, and QOL in U.S. veterans (7, 8). Furthermore, resilience, social support, secure attachment, and community integration are potentially modifiable factors that are linked to decreases in PTSD symptoms and may be targeted in prevention and treatment efforts (6, 26).




SUICIDALITY

Suicide has been a significant public health problem among veterans for over a decade and is a top clinical priority for the VA. In 2016, the rate of deaths by suicide was 1.5 times greater for veterans than for non-veteran adults, after adjusting for age and gender (38). Numerous studies have examined potential mental and physical health risk factors for suicide in veterans, but less research has sought to identify modifiable protective factors (39). To date, seven studies (see Table 2) from the NHRVS have examined the prevalence and correlates of suicidality and identified potential protective factors in the U.S. veteran population.


Table 2. Suicidality.
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Prevalence and Longitudinal Courses of Suicidality

Suicidal ideation (SI) is often a precursor to a suicide attempt or death by suicide. Thus, there is a great need to systematically understand the nature and prevalence of SI over time among veterans. This may provide insight into the predominant patterns and causes of SI, which can help determine targets for prevention and treatment. In 2017, Smith et al. (40) analyzed data from C1 of the NHRVS and found that 13.7% of veterans had chronic, new-onset, or remitted SI over a 2-year period. A key finding was that while mental and physical health problems were risk factors for chronic and onset SI, greater social connectedness (e.g., secure attachment style and perceived social support), was negatively related to these outcomes. Building on this work using 4-year prospective data from C1 of the NHRVS, Pietrzak et al. (41) conducted a prospective cohort study of U.S. veterans without SI at baseline to identify the incidence and baseline determinants of new-onset SI. Results revealed that greater age, higher loneliness, disability in instrumental activities of daily living, PTSD, alcohol use problems, and somatic symptoms, and use of denial-based coping were associated with increased risk for SI. After controlling for these risk factors, greater perceived social support, curiosity, resilience, and acceptance-based coping emerged as significant protective factors for SI, accounting for more than 40% of the total variance in predicting SI risk. These findings underscore the importance of considering both risk and protective factors in population-based suicide risk prevention efforts in veterans.

The risk of suicide is even greater in veterans who have been diagnosed with PTSD and/or major depressive disorder (MDD). A recently published NHRVS study (45) found that 29.4% of veterans with PTSD and/or MDD reported current SI and that 28.0% reported a lifetime suicide attempt. Greater purpose in life, curiosity, and optimism were inversely associated with SI. Subsequently, another study (46) used NHRVS data to prospectively examine how a broad range of risk and protective factors contributed to the development of SI over 7 years in this high-risk subpopulation. Importantly, 27.1% of veterans with PTSD and/or MDD who did not endorse SI at baseline developed SI during the course of 7 years of the study. Lower levels of purpose in life, conscientiousness, and frequency of religious service attendance were most strongly associated with developing SI. These findings help to characterize potential targets for population-based prevention and treatment efforts that may help mitigate suicidality in high-risk veterans.



Combat-Related Moral Injury and Suicidality

Another military-related stressor that has been associated with elevated risk for suicide is moral injury. Moral injury is defined as “the psychological, biological, spiritual, behavioral, and social impact of perpetrating, failing to prevent, or bearing witness to acts that transgress deeply held moral beliefs and expectations” [(47), p. 698], and often includes feelings of guilt and shame (47). Moral injury can occur by transgressions by self (e.g., killing a child), transgressions by others (e.g., witnessing torture committed by others), and betrayal experiences (e.g., perceived failures by leadership or fellow service members). Using NHRVS data, Wisco et al. (42) found that 10.8–25.5% of U.S. combat veterans reported being exposed to potentially morally injurious experiences. In particular, transgressions by self were found to be associated with current mental disorders and SI, and betrayal with post-deployment suicide attempts, even after adjustment for severity of combat exposure. Building upon this work, Corona et al. (44) investigated whether global purpose and meaning in life moderated the relationship between potentially morally injurious experiences and SI in combat veterans. Results revealed that greater global purpose and meaning in life was associated with significantly lower likelihood of experiencing SI among veterans who reported higher levels of transgression by others and betrayal experiences.



Military Sexual Trauma and Suicidality

Effectively responding to suicide risk among veterans involves further understanding reactions to military-related stressors, including military sexual trauma (MST). Veterans with a history of MST (i.e., sexual assault and/or sexual harassment during service) are at elevated risk for suicide. Accordingly, Monteith et al. (43) sought to identify psychiatric and interpersonal correlates of suicidal ideation and suicide attempt among NHRVS veterans with a history of MST. The study found MST survivors who reported more severe alcohol use problems and perceived general disapproval from others in relation to their worst traumatic event were significantly more likely to report current SI and a lifetime suicide attempt; psychological distress was additionally linked to current SI.



Clinical Implications

Collectively, results of NHRVS studies on suicidality conducted to date indicate that a considerable proportion of U.S. veterans experience SI, and that SI courses may fluctuate over time. These findings underscore the importance of periodic monitoring of suicidal thoughts and behaviors in this population (40). Further, prevention and treatment efforts designed to mitigate psychiatric and physical health comorbidities, loneliness, and disability in instrumental activities of daily living, and bolster social connectedness (i.e., secure attachment style and perceived social support) and protective psychosocial characteristics (i.e., curiosity, resilience, acceptance-based coping) may help mitigate risk for SI in veterans (40, 41). In high-risk veterans with comorbid PTSD/MDD, higher levels of purpose in life, curiosity, conscientiousness, and optimism were associated with decreased risk of SI (45, 46). Finally, results of these studies highlight the important of routine assessment of MST and potentially morally injurious experiences in the assessment, monitoring, and treatment of suicidality in veterans.




AGING

More than half (65%) of veterans are currently aged 55 or older (48) and it is projected that this proportion of aged veterans will increase over the next two decades (49). There is an new focus potentially modifiable protective psychosocial characteristics in veterans, such as resilience, optimism, and religiosity, which may help older persons adapt to negative life events such as medical and psychiatric illness and promote successful aging (50). To date, twelve studies (see Table 3) focusing on aging-related topics have been published utilizing NHRVS data. The majority of these studies have examined characteristics that may help promote successful aging in veterans.


Table 3. Aging.
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Successful Aging

Using data from C1 of the NHRVS, Pietrzak et al. (56) found that the majority (82%) of 60–96 year old veterans rated themselves as aging successfully, and that physical and mental health difficulties were most strongly negatively related to successful aging. Additionally, after adjustment for these risk factors, resilience, gratitude, purpose in life, and community integration were strongly positively related to successful aging. Subsequently, Rozanova et al. (58) qualitatively evaluated veterans' perceptions of factors important to successful aging. Results of this study resonated with those of the quantitative study, suggesting that older veterans emphasize health behaviors, social engagement, and dispositional characteristics as key determinants of successful aging.



Purpose in Life and Physical Disability

Physical disability is an important aspect of aging that may negatively affect functioning and quality of life in older veterans. Accordingly, elucidation of modifiable factors that may help buffer against the development of physical disability are critical to further understanding determinants of successful aging. Mota et al. (59) found that over 2 years, the incidence of new-onset physical disability among veterans aged 55 years and older was 11.5%. Importantly, purpose in life, which may be modified using adjunctive intervention strategies such as logotherapy, was found to be protective against the development of physical disability. Retirement, which may lead to a reduced sense of purpose and meaning in life, was found to be a risk factor for this outcome.



Caregiving in Veterans

Employment may play a role in fostering a greater sense of purpose in life, and with the aging veteran population reaching retirement age, understanding the roles that veterans maintain later in life could be a useful mechanism for promoting successful aging. Indeed, older veterans may transition to providing care to their family members as they reach retirement or face other challenges, as it is estimated that one in 10 of all caregivers in the U.S. have served in the military (63). Monin et al. (55) found that greater perceived resilience was negatively associated with veteran caregiver physical strain. Depressive symptoms were positively associated with emotional strain (55). Additionally, gratitude, happiness, and social support were associated with greater perceived rewards related to caregiving (55).



Social Connectedness and Psychological Resilience

Social connectedness recurrently appears as an important factor in successful aging and resilience among older veterans who participated in the NHRVS. Fanning and Pietrzak (51) found that social connectedness was negatively related to SI in older veterans. Weiner et al. (60) investigated the effects of different types of social engagement in older veterans, and found that community integration, but not perceived social support, was associated with fewer mental health difficulties in older veterans. In a study of sexual minority veterans [i.e., lesbian, gay, bisexual; Monin et al. (61)] found that, relative to younger veterans, older veterans had lower levels of mental health problems, but they reported the smallest social support networks. Finally, Kuwert et al. (53) found that 44.0% of veterans reporting feeling lonely at least some of the time, with 10.4% reporting often feeling lonely. While depressive symptoms were strongly related to loneliness in this study, greater, perceived social support and having a attachment style were negatively related to this outcome.



Psychological Resilience in Late-Life

Significant changes and losses are common in older adulthood and include retirement, erosion of social networks, and reductions in functioning and mobility. It has been proposed that experiencing trauma and stressors before late adulthood may “inoculate” and help enhance coping skills in older adults (52, 64). It has been hypothesized that experiencing trauma or stressors earlier in life may promote psychological resilience to future traumas and stressors (52, 64). Using data from the NHRVS, Pietrzak and Cook (52) found that among older veterans who endured a high number of traumas in their lifetimes, nearly 70% were psychologically resilient in later life. Relative to distressed veterans, resilient veterans were younger, more likely to be White, less likely to have physical health difficulties and psychiatric histories. Resilient veterans also endorsed higher levels of emotional stability, prosocial behaviors (e.g., altruism), gratitude, purpose in life, and lower levels of openness to experiences (52). These findings suggest that prevention and treatment efforts designed to enhance gratitude, sense of purpose, and altruism may help promote resilience in trauma-exposed veterans.

Negative age stereotypes, defined as deprecating beliefs about older people as a category, have been linked to a broad range of negative health outcomes, including cardiovascular disease, cognitive decline, and mortality (65). Using NHRVS data, Levy et al. (54) evaluated whether negative age stereotypes may also be linked to risk for mental disorders in older veterans who participated in the NHRVS. They found that the prevalence of SI (5.0 vs. 30.1%), anxiety (3.6 vs. 34.9%), and PTSD (2.0 vs. 18.5%) was significantly lower among older veterans who fully resisted negative age stereotypes, compared to those who fully accepted them. A 4-year prospective cohort study of this cohort further revealed that greater resistance of negative age stereotypes was linked to significantly lower incidence of these outcomes and that engagement in active coping moderated this association (62); specifically, among veterans with more negative age stereotypes, those who engaged in active coping strategies to manage stress were less likely to develop mental health problems relative to those who did not engage in these strategies. Collectively, these results suggest that strategies to promote positive age stereotypes (66) and engagement in active coping may help mitigate risk for mental illness in older veterans.



Barriers to Mental Healthcare

Between 41 and 79% of older persons with psychiatric disorders do not receive mental health care (67, 68). Perceived barriers to care, including stigma, negative beliefs about mental health care, and logistical barriers to care, may also affect utilization of mental health services among older veterans (57). Blais et al. (57) analyzed NHRVS data to identify correlates of current mental health care utilization and perceived barriers to care in older veterans. Only 6% of older veterans reported current mental health care utilization, and among veterans who screened positive for a current psychiatric disorder 25% were currently utilizing services. Utilization was also associated with several medical and psychiatric disorders, most notably PTSD (odds ratio = 5.9). Notably, greater perceptions of stigma and negative beliefs about mental health care were related to decreased likelihood of utilizing care. Collectively, these results suggest that efforts to identify veterans with mental health distress, and to reduce stigma and negative beliefs about mental health care may help promote mental health service utilization among symptomatic older U.S. veterans.



Clinical Implications

A majority of veterans with a high lifetime trauma burden are psychologically resilient in later life (52). However, a significant minority of older veterans may experience a clinically significant exacerbation of PTSD symptoms in late life (12). Prevention and treatment efforts designed to promote health behaviors, protective psychosocial characteristics (i.e., resilience, gratitude, purpose in life), social connectedness (i.e., secure attachment, community integration, social engagement), and cognitive functioning may help promote successful aging in older veterans and mitigate risk for mental disorders (12, 51–53, 56, 58, 60). Further, since physical disability is prevalent among older veterans, promoting a greater sense of purpose in life may help preserve physical functioning in aging veterans (59). Efforts to identify distressed older veterans and reduce stigma and negative beliefs about mental health care may help increase mental health service utilization (57). In sum, results of these studies suggest that interventions designed to mitigate psychological and physical struggles in older veterans, and to promote social connectedness and protective psychosocial characteristics, may help foster successful aging in veterans.




SPECIAL TOPICS RELEVANT TO VETERANS

Twenty-five (see Table 4) studies from the NHRVS have examined a myriad of special topics relevant to veterans, including military sexual trauma, combat exposure, positive and negative effects of military service, homelessness, and psychiatric and physical morbidities/comorbidities.


Table 4. Special topics relevant to veterans.
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Military Sexual Trauma and Combat Exposure

Certain trauma exposures are unique to veterans, including military sexual trauma and combat exposure. While the prevalence of MST is highest in female veterans, the VA reports that almost half of VA users who screen positive for MST are men (93). Furthermore, MST is also thought to be largely underreported, particularly in men, among whom there may be a higher burden of stigma. Using NHRVS data, Klingensmith et al. (69) found that 7.6% of U.S. military veterans reported MST, and that the prevalence was significantly higher among female than male veterans (32.4 vs. 4.8%) and younger than older veterans (22.8% among 18–29 year-olds vs. 4.5% among 60+ year-olds). In a model adjusted for sociodemographic and military characteristics, MST was associated with elevated rates of several psychiatric morbidities and suicidality (adjusted odds ratio range = 2.2–3.1), reduced functioning and QOL, as well as increased mental health treatment utilization (adjusted odds ratios range = 2.4–3.7) (69). A follow-up study by Averill et al. (86) found that, relative to female MST survivors, male MST survivors have greater trauma burden, hostility, and higher rates of drug use disorder, but lower severity of PTSD symptoms. Taken together, these findings suggest that screening for MST and the consideration of sex differences are critical to informing risk for a broad range of mental health problems in U.S. veterans.

Similar to MST, combat exposure is linked to increased risk for mental health problems, including psychiatric disorders such as PTSD, generalized anxiety disorder, MDD, and substance use (94, 95). A NHRVS study (76) found 38% of veterans reported being exposed to combat, and that, relative to non-combat veterans, combat veterans had 2 to 3-fold elevated rates of PTSD and generalized anxiety disorder. Further, combat veterans had 68% greater odds of a suicide attempt and 85% and 38% greater odds of a stroke and chronic pain, respectively. Among combat veterans, age was associated with differential risk for certain health conditions, with younger veterans more likely to screen positive for PTSD, SI, and migraine headaches, while older veterans were more likely to reported having heart disease and a heart attack. Results of this study suggest that combat exposure may independently contribute to risk for mental and physical health issues in U.S. veterans, and that age may moderate the effect of combat exposure on health outcomes.



Perceived Effects of Military Service

In addition to combat exposure, other military-related factors, such as perceived threat during deployment, and difficult living and working environments, have been linked to depression, anxiety, and PTSD (96). Using NHRVS data, Campbell et al. (78) examined the relationship between perceptions of desirable (e.g., military service helped one learn to cope with adversity) and undesirable effects of service (e.g., military service caused misery and discomfort), and mental health problems. The study found desirable effects of service were more frequently endorsed than undesirable effects (54–86% vs. 9–48%), and that combat-exposed veterans were more likely to endorse undesirable than desirable effects of service (11–60% vs. 4–41%). Of note, after adjustment for possible confounding variables, undesirable effects of service predicted significantly greater odds of probable current mental health disorders and current SI (both odds ratios = 1.1), while desirable effects of military service were linked to lower odds of current SI (odds ratio = 0.96). Taken together, results of this study suggest that perceptions of military service may be linked to risk for mental disorders and suicidality, and that desirable effects of effects of military service may help counteract risk for suicidal thinking associated with undesirable effects of service. Clinically, they suggest that assessment of perceptions of military service may help identify at-risk veterans who may benefit from mental health treatment.



Major Depressive Disorder

MDD is prevalent disorder that often co-occurs with PTSD. Using data from the NHRVS, Nichter et al. (84) estimated the prevalence of current PTSD/MDD in the U.S. veterans population at 3.4%. Compared to veterans with PTSD only and MDD only, those with comorbid PTSD/MDD were significantly more likely to screen positive for current SI, lifetime suicide attempts, and anxiety disorders, and they scored substantially lower on measures of mental health and cognitive functioning, and QOL. Furthermore, a follow-up study (85) found that veterans with comorbid PTSD/MDD had a substantially greater burden of physical illness than veterans with either disorder alone. Specifically, veterans with comorbid PTSD/MDD had higher rates of heart disease, migraine, fibromyalgia, and rheumatoid arthritis compared to veterans with MDD alone, and higher rates of hypercholesterolemia and hypertension compare to veterans with PTSD alone (85). Taken together, these findings highlight the importance of screening, monitoring, and treatment comorbid PTSD/MDD in veterans. They also suggest that veterans with comorbid PTSD/MDD should be closely monitored for physical health problems, particularly cardiovascular risk factors and disease, and inflammatory and pain-related conditions. Finally, emerging NHRVS research on PTSD/MDD comorbidity (89) has revealed that greater dispositional optimism and community integration were associated with lower likelihood of having comorbid PTSD/MDD relative to either disorder alone, thus highlighting the potential importance of targeting these psychosocial factors in prevention and treatment efforts.



Alcohol Use Disorder

Although PTSD is one of the most prevalent and intensively studied psychiatric disorders among veterans, other disorders are also prevalent among veterans. With regard to alcohol use disorder (AUD), Fuehrlein et al. (71) found the lifetime and past-year prevalence of AUD was 42.2 and 14.8%, respectively in the NHRVS. Results further revealed that veterans with lifetime AUD were approximately four times more likely to have a lifetime history of PTSD, MDD, and SI (78). When considering racial/ethnic differences in veterans associated with AUD, a recent study found that Black and Hispanic veterans with lifetime AUD experience a greater disease burden relative to White veterans, which underscores the importance of race/ethnicity-sensitive approaches to the assessment, monitoring, and treatment of AUD in veterans (88).

Building on these cross-sectional findings of AUD in veterans, a 4-year prospective cohort study (79) was conducted to identify predominant trajectories of alcohol consumption and baseline determinants of these trajectories, where four predominant trajectories were identified. The majority (65.3%) of veterans were rare drinkers, 30.2% were moderate drinkers, 2.6% were excessive drinkers (2.6%), and 1.9% were recovering drinkers. Lifetime MDD was linked to an excessive drinking trajectory, while fewer medical conditions and lower social support were linked to a moderate drinking trajectory. Absence of lifetime MDD, having a secure attachment style, and greater social support were linked to the recovering drinking trajectory (84). Another prospective study (90) found that ~6% of veterans without AUD at baseline developed AUD over 7-year follow-up. Adult sexual trauma in adulthood, higher anxious arousal symptoms of PTSD, lifetime history of drug and nicotine use disorders, and higher alcohol consumption at baseline predicted the development of AUD. Collectively, these results suggest that targeting MDD, other substance use, and trauma exposure in population-based prevention and treatment initiatives may help prevent, mitigate, and promote recovery from AUD in veterans.

Given that AUD and PTSD are among the most prevalent disorders in veterans and often co-occur, it is important to determine the burden associated with AUD/PTSD comorbidity relative to either disorder alone. Using NHRVS data, Norman et al. (80) found that one of every five veterans with AUD also screened positive for PTSD. Veterans with comorbid PTSD/AUD, comparted to AUD only veterans, were more likely to screen positive for MDD, GAD, and reported strikingly higher rates of current SI (39.1 vs. 7.0%) and lifetime suicide attempt(s) (46.0 vs. 4.1%); they also scored lower on measures of cognitive, mental, and physical health functioning, and QOL (80). Building on this study, Straus et al. (83) examined social (e.g., social connectedness) and psychosocial characteristics in veterans with PTSD, AUD, and comorbid PTSD/AUD. The study found veterans with comorbid PTSD/AUD had lower on social connectedness and protective psychosocial characteristics relative to those with AUD alone, but not PTSD alone. While both social and psychosocial protective factors partially mediated the relation between PTSD and current SI, only psychosocial protective characteristics partially mediated the relation between PTSD and lifetime suicide attempt(s) (83). Collectively, these findings highlight the burden of comorbid PTSD/AUD in veterans and suggest that treatment of PTSD in veterans with PTSD/AUD, and promotion of social connectedness and psychosocial protective factors, may help mitigate risk for and promote recovery from these disorders.



Nicotine Dependence

Another commonly used substance in veterans is nicotine. Baldassarri et al. (87) found that almost one in five U.S. veterans met criteria for lifetime nicotine dependence. The strongest correlates of lifetime nicotine dependence were lifetime alcohol use disorder, lifetime drug use disorder, current alcohol use disorder, kidney disease, and heart disease. Given that nicotine dependence often presents as part of a complex set of conditions that includes psychiatric and medical comorbidities, trauma history, reduced overall physical functioning, and an increase in somatic complaints, veterans with nicotine dependence may require a comprehensive and integrated approach to care.



Problem Gambling

PTSD has also been associated with problem gambling (97) and 40% of veterans seeking treatment for gambling problems have reported prior suicide attempts, with 64% of those who attempted suicide reported gambling-related attempts (98). Using NHRVS data, Stefanovics et al. (75) examined the prevalence, risk factors, and mental health correlates of recreational and problem gambling in U.S. veterans. They found 35.1% of U.S. veterans gambled recreationally and 2.2% screened positive for problem gambling. Younger age, self-identifying as Black and being retired were associated with increased likelihood of screening positive for problem gambling. Veterans with problem gambling also had higher rates of substance use, anxiety, depressive disorders, a history of physical trauma or sexual trauma, and greater lifetime trauma burden. Results of this study suggest that a significant minority of U.S. veterans screen positive for problem gambling, which is associated with greater mental health burden. They further suggest that routine screening and monitoring of gambling severity may help identify at-risk veterans, and that trauma burden may contribute to risk for problem gambling in this population.



Physical Health Morbidities

The relationship between trauma, PTSD, and physical health has been well-documented (99). Given that the clinical presentation of PTSD is often heterogeneous, examining the relation between PTSD and subthreshold PTSD, and a range of physical conditions may elucidate potential mechanisms driving comorbidity with physical health conditions. Using data from the NHRVS, El-Gabalawy et al. (82) found that PTSD and subthreshold PTSD were associated with increased risk of sleep disorder and respiratory conditions. PTSD was additionally associated with increased risk of osteoporosis or osteopenia and migraine, while subthreshold PTSD was associated with increased odds of diabetes. Results also demonstrated the importance of dysphoric arousal symptoms of PTSD, which are characterized by sleep disturbance, concentration difficulties, and irritability and anger, in risk models of certain physical conditions in veterans with PTSD symptoms.

NHRVS investigators have also examined the prevalence and health burden of obesity in U.S. veterans. A recent study found that 32.7% of NHRVS veterans were obese, which is higher than previously reported estimates in the U.S. veteran population (81). The prevalence of obesity was particularly elevated among veterans who were younger, racial/ethnic minorities, and who utilized VA healthcare services as their main source of healthcare. Notably, obesity was associated with greater trauma burden, as well as elevated rates of a broad range of mental health conditions, including PTSD and nicotine dependence (81). Further NHRVS studies have revealed that 5.8% of veterans have co-occurring PTSD and obesity and 5.4% of veterans have co-occurring nicotine dependence and obesity (91, 92). Obesity was also associated with a range of physical health conditions, such as diabetes, arthritis, and heart disease, in addition to poor physical and mental health-related functioning and overall QOL (91). Collectively, these findings underscore the burden of obesity—independently and in combination with smoking and PTSD—on multiple aspects of health, functioning, and QOL in veterans.



Gender Differences

Gender differences have also been reported among veterans for specific health conditions. Risk for exposure to various types of traumatic events differs by gender (6) and the association of trauma with adverse health outcomes may vary by traumatic event type (69). Thus, it is important to consider the possibility that assaultive trauma may be differentially associated with health outcomes in male and female veterans. A recent study (77) found that female veterans had significantly higher prevalence of lifetime PTSD, MDD, arthritis, migraine headaches, and osteoporosis, but lower prevalence estimates of lifetime nicotine dependence, drug use, diabetes, heart attack, and high blood pressure. With more women joining the military, consideration of their unique health needs is critical to informing care delivery models and developing gender-sensitive interventions (77).



Hostility and Anger

Understanding the burden and clinical features of hostility and anger is particularly relevant to veterans given evidence of elevated rates of hostility-related health issues such as PTSD, depression, and heart disease relative to non-veterans (100, 101). Using data from the NHRVS, Sippel et al. (72) examined the prevalence and longitudinal course of hostility over a 2-year period. They found that 61.2% of veterans reported experiencing difficulties controlling anger and that nearly a fourth reported having aggressive urges (72). Psychological distress and alcohol misuse were associated with symptomatic courses of hostility, while greater dispositional optimism and a secure attachment style were negatively associated with these courses (72). These findings underscore the burden of hostility and anger in the U.S. veterans, and suggest potential targets for prevention and treatment efforts designed to mitigate hostility and anger in this population.



Homelessness

Studies from the NHRVS have also contributed to the literature on homelessness and employment, which may help inform allocation of governmental resources and services for veterans. A 2016 study by Tsai et al. (73) found that 8.5% of veterans reported ever being homeless in their adult life, but only 17.2% of those reported ever using VA homeless services. Findings further revealed that low income, being middle-aged (15, 18, 37–41, 45–47), and having poor mental and physical health were independently associated with lifetime homelessness. Additionally, veterans who were White or lived in rural areas were significantly less likely to have used ever VA homeless services.



Self-Employment

Efforts to support self-employment may help mitigate unemployment among veterans. Results from Heinz et al. (74) demonstrated that veteran entrepreneurs experienced a higher number of traumas compared to non-entrepreneurs, but veterans entrepreneurs did not report higher levels of PTSD or other psychopathology. These results suggest that higher trait levels of optimism, extraversion, gratitude, curiosity (i.e., need for autonomy), and openness may contribute to resilience in veteran entrepreneurs. Combined with elevated sense of purpose in life, there trains may help these individuals be more “gritty” and pursue entrepreneurial employment.



Clinical Implications

Veterans face a wide array of mental and physical health struggles, many of which commonly co-occur, and may result in functional difficulties, and chronicity and exacerbation of symptoms. Results of the NHRVS studies reviewed above help to characterize the population-based burden of a wide range of mental and physical health conditions that are prevalent among veterans, which may help inform outreach efforts, resource allocation, and program development within VA and non-VA settings to better serve this population. They also highlight the need for screening initiatives and specialty services targeting homelessness, employment, and PTSD and co-occurring health disorders. Specifically, veterans with histories of MST and combat-exposure, as well as common co-occurring physical and mental health conditions may have heightened need for screening, monitoring, and treatment efforts. Increasing access to information about mental health care, which may serve to decrease stigma, may also help veterans navigate barriers to initiation and engagement in care.




RESILIENCE AND POST-TRAUMATIC GROWTH

Although most studies on trauma focus on psychopathology and other negative consequences, a new concentration in trauma literature is to characterize the prevalence and correlates of psychological resilience in veterans. Psychological resilience is defined as “the ability to adapt in the aftermath of trauma or extreme stress and maintain a high level of psychological functioning” (3). There are several personality and behavioral constructs associated with stress resilience, including hardiness, mental toughness, and grit (102). Though these constructs have nuanced differences, they represent the positive psychological traits that may help foster psychological resilience. Additionally, positive psychological changes, or PTG, can occur as a consequence of exposure to traumatic and stressful life events, and may include developing an increased appreciation of life, greater sense of personal strength, renewed appreciation for intimate relationships, and positive spiritual changes (103). Longitudinal studies of resilience and PTG can help elucidate the nature and determinants of heterogeneous courses of reactions to stressful or traumatic events and help inform strategies for promoting positive psychological changes in the face of adversity (104). To date, eight NHRVS studies (see Table 5) have focused on resilience and post-traumatic growth.


Table 5. Resilience and post-traumatic growth.
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Psychological Resilience

As described above, studies from the NHRVS have found that the majority of veterans with a large number of traumatic experiences are psychologically resilient in later life and that prosocial behaviors and purpose in life may help promote psychological resilience (52). Although many cross-sectional studies have examined the correlates of veteran resilience, scarce longitudinal studies have identified longitudinal determinants of resilience in this population. Longitudinal data are important, as they can help inform population-based treatment and prevention initiatives geared toward the promotion of psychological resilience in trauma-exposed individuals such as veterans.

Toward this end, Isaacs et al. (107) conducted a 2-year prospective cohort study and found that among veterans endured a high number of traumas over the course of their lifetimes, 67.7% reported minimal-to-no current psychological distress (i.e., current PTSD, depression, and anxiety symptoms). Baseline determinants of resilience included younger age, White race/ethnicity, better physical health, lower rates of psychiatric and substance use disorders, and greater levels of emotional stability, extraversion, purpose in life, dispositional gratitude, and altruism, and lower openness to experiences (107). Cross-sectionally, research using the NHRVS has also found high levels of religiosity/spirituality is associated with decreased risk for PTSD, MDD, alcohol use disorder, and SI (108). Importantly, higher levels of religiosity/spirituality were also strongly linked with greater PTG and other protective factors, such as increased purpose in life and dispositional gratitude, thus underscoring the potential importance of religiosity/spirituality in contributing to psychological resilience in U.S. veterans.



Post-traumatic Growth

A growing body of literature has found that individuals who experience a wide range of traumatic life events (e.g., prisoners of war, refugees, assault survivors, combat veterans) often report experiencing PTG. However, the relationship between PTSD symptoms and PTG is less clear. In the first known nationally representative study of PTG in veterans, Tsai et al. (105) found that nearly three-quarters of veterans who screened positive for PTSD reported at least moderate levels of PTG. Several psychosocial factors, such as greater social connectedness, intrinsic religiosity and purpose in life, were also independently related to greater PTG (105). Furthermore, they observed a curvilinear (i.e., inverted U-shaped) relationship between PTSD symptoms and PTG, with veterans with a moderate level of PTSD symptoms reporting the greatest levels of PTG. A follow-up prospective study (106) examined whether PTG may predict greater resilience to subsequent traumatic stress. Results indicated that greater scores on the personal strength domain of PTG, which assesses one's perception of their ability to handle difficulties, was associated with reduced severity and incidence of PTSD at a 2-year follow-up (106). Other research on PTG using NHRVS data has found that greater PTG moderates the influence of PTSD on perceived QOL in veterans with life-threatening illness or injury, with higher levels of PTG associated with higher QOL among veterans with greater severity of PTSD symptoms (110).

To date, the vast majority of studies of PTG have been cross-sectional in nature, thus little is known about the longitudinal course or predictors of PTG. Consistent with the cross-sectional studies, a recent prospective study (111) of the dynamic interplay between PTSD symptoms and perceived PTG found that the relationship between PTSD and PTG over time was optimally characterized by a non-linear, “inverted U” shaped association, and that greater severity of PTSD symptoms, particularly avoidance and hyperarousal, were associated with greater PTG over time, but not vice versa. Another study of PTG in the NHRVS found that over a 2-year period, PTSD symptoms, particularly re-experiencing symptoms, greater number of medical conditions, stronger purpose in life, altruism, and an active lifestyle predicted a maintenance or increase in PTG over time (104). Using 4-year prospective data, Tsai and Pietrzak (109) identified three predominant PTG trajectories (i.e., low and decreasing, consistently moderate, and high and increasing) among veterans in hopes of better understanding the temporal course of PTG. Veterans who reported experiencing greater severity of PTSD symptoms, particularly re-experiencing and avoidance symptoms, were more likely to have consistently moderate or high and increasing PTG (109).



Clinical Implications

In clinical settings, individuals with trauma-exposure generally receive treatments designed to reduce negative symptoms; however, a growing body of research suggests the potential importance of additionally considering interventions designed to foster resilience and PTG (110). Specifically, prevention and treatment efforts designed to enhance modifiable factors such as sense of purpose and meaning in life, dispositional gratitude, and altruism may help promote resilience and PTG in trauma-exposed veterans (104, 107, 109). Further, promoting positive health behaviors (e.g., regular physical activity), and screening and treating medical and mental health conditions may also help bolster psychological resilience and PTG. Furthermore, since re-traumatization is common in trauma-exposed individuals, fostering PTG in clinical settings may help promote psychological resilience in response to subsequent traumatic life events.




GENETICS AND EPIGENETICS

Many major psychiatric disorders have high heritability. To date, twelve studies (see Table 6) have investigated genetic factors associated with major psychiatric disorders such as PTSD and MDD in the NHRVS sample. These studies provide preliminary insight into how genetic factors may increase risk for lifetime PTSD and related disorders in European-American veterans, as well as how environmental factors such as trauma burden and social support may exacerbate or moderate risk for these disorders. Of note, however, results of these studies should be interpreted with caution for the following reasons: first, they primarily focused on candidate genes previously found to be associated with PTSD and related disorders that have not emerged as statistically significant in recent genome-wide association studies; second, they included only European-Americans; and third, they were based on relatively small samples, which were underpowered for genome-wide association studies.


Table 6. Genetics and epigenetics.
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In addition to genetic and gene-by-environment studies, we examined how psychological factors may be linked to markers of biological aging, such as telomere length and DNA methylation age, in veterans. As with candidate gene findings, these findings should be interpreted with caution, as they may be tissue-specific (i.e., derived from cells present in saliva).


FK506 Binding Protein 5

Examining the interactive effects of candidate genes and environmental factors on risk for mental disorders such as PTSD, rather than investigating independent genetic or environmental influences, may help advance understanding of the etiology of these conditions. Common single nucleotide polymorphisms (SNPs) in the FK506 Binding Protein 5 (FKBP5) gene may interact with childhood abuse to increase risk of developing PTSD (123–125). Results from Watkins et al. (113) suggested that the main effects of four FKBP5 SNPs (rs9296158, rs3800373, rs1360780, rs9470080) were associated with lifetime severity of PTSD symptoms in veterans from C1 and C2 of the NHRVS. Results of this study further revealed that FKBP5 polymorphisms, directly and interactively with childhood abuse, predicted greater severity of lifetime PTSD symptoms, specifically hyperarousal symptoms.

Building upon these findings, Tamman et al. (122) examined attachment style as a potentially modifiable environmental moderator of this association. A majority of individuals that experience abuse during childhood endorse insecure attachment styles (126), which has in turn been linked to increased risk for PTSD (127). Attachment style is also clinically relevant given that an insecure attachment style has been linked to reduced treatment response among veterans with PTSD (128). This study found that FKBP5 SNPs, childhood abuse, and insecure attachment style were associated with greater PTSD symptoms (122). Importantly, FKBP5 homozygous minor allele carriage and history of childhood abuse was associated with greater PTSD symptoms, but these effects were fully counteracted by secure attachment style (122).



Neuropeptide Y

Another gene of relevance to traumatic stress and resilience is the neuropeptide Y (NPY) gene, which is expressed in a number of brain regions and plays a key role in the regulation of fear, stress, anxiety, learning, and memory (129). Previous studies have found that the rs16147 SNP, which is located in the promoter region of the NPY gene and accounts for more than half of the in vivo plasma expression of NPY, may interact with traumatic or stressful experiences to predict PTSD symptoms (130). Watkins et al. (117) examined whether polymorphisms in this gene may be linked to resilience to traumatic stress and PTSD symptoms in the C1 genetic subcohort of the NHRVS. Results of this study suggested that the T allele of NPY rs16147 was associated with greater resilience to PTSD symptoms, particularly re-experiencing/intrusive symptoms, even in veterans exposed to very high levels of trauma. Further research is need to evaluate whether interventions designed to enhance NPY expression levels, such as intranasal NPY (131, 132) may help promote stress resilience in trauma-exposed individuals (117).



Apolipoprotein E

The apolipoprotein E (APOE) gene has also been implicated in PTSD risk. This gene is active in neuronal repair via cholesterol metabolism and transportation (133). This gene has also been associated with greater probability of developing neurologic and psychiatric disorders (133). Previous research examining the association between APOE gene polymorphism and PTSD risk has been mixed due to small and select samples. Accordingly, Mota et al. (118) used data from the genetic subcohorts of C1 and C2 of the NHRVS, and examined the relation between APOE genotype and PTSD symptoms. In both C1 and C2 of the NHRVS, the interaction of APOE ε4 carrier status and cumulative trauma burden was associated with higher PTSD symptoms, particularly re-experiencing/intrusion symptoms. Notably, they also observed an environmental moderation effect of social support, with greater social support associated with lower severity of PTSD symptoms among APOE ε4 allele carriers with greater cumulative trauma burden.

The ε4 allele of the APOE gene may also increase risk of cognitive dysfunction among normal aging veterans (134), especially given PTSD is associated with cognitive decline and difficulties (135). Accordingly, Averill et al. (119) examined the effects of APOE ε4 genotype and PTSD on cognitive functioning in veterans from C1 and C2 of the NHRVS, as well as a younger, predominantly civilian, replication sample from the Yale–Penn Study. Results revealed that APOE ε4 allele carrier status and PTSD were independently associated with lower cognitive functioning in the NHRVS samples (119). Specifically, veterans with PTSD who were ε4 carriers scored lower than those without PTSD, and the most pronounced differences were observed in executive function and attention/concentration. The significant interaction of ε4 and PTSD in predicting executive function was also replicated in the Yale–Penn cohort, but the main effects of ε4 and PTSD were not. Results of these studies suggest that APOE ε4 allele carrier status may contribute to the genetic etiology of PTSD symptoms and cognitive difficulties in U.S. veterans. They further highlight the role of trauma burden and social support in moderating the effect of ε4 on PTSD symptoms, and of PTSD in moderating the effect of ε4 on cognitive difficulties.



Oxytocin Receptor

Polymorphisms in the oxytocin receptor gene (OXTR) may also interact with attachment style to predict PTSD, as the oxytocin system plays a key role in social behavior and stress regulation (136). Results from Sippel et al. (116) revealed that insecure attachment style and the interaction of the OXTR SNP rs53576, which has been implicated in empathy, loneliness, and parental sensitivity, and attachment style were associated with probable lifetime PTSD. Specifically, veterans with an insecure attachment style were at significantly increased risk of screening positive for PTSD if they had at least one rs53576 A allele, which has been linked to reduced empathy. However, the OXTR rs53576 genotype was not associated with PTSD when tested using a GWAS approach in a civilian sample. However, this GWAS did detect a new associated SNP (rs2300549), which was then tested in the veteran NHRVS sample, and while the main effect was null, there was preliminary evidence that it also interacted with attachment style to predict PTSD. Taken together, results of this study indicated that polymorphisms in the OXTR gene and attachment style may contribute to vulnerability to PTSD in veterans.



Brain-Derived Neurotrophic Factor

Genetic studies from the NHRVS have also implicated a specific polymorphism in the brain-derived neurotrophic factor (BDNF) gene as a potential risk factor for PTSD (137, 138). BDNF is also know to influence synaptic plasticity, differentiation, and neuronal function. Prior research has found that Met allele of the Val66Met polymorphism of the BDNF gene is associated with impaired fear extinction, as well as reduced hippocampal volume and function, in individuals with PTSD (139, 140). Physical exercise has been linked to increased memory function, plasma BDNF levels, and hippocampal neurogenesis (120, 141). Physical exercise has also been linked to reduced depressive and PTSD symptoms (120, 141). To evaluate if physical exercise moderates the effect of the Val66Met SNP on risk of PTSD, Pitts et al. (141) examined the relationship between BDNF Val66Met Met allele carrier status, physical exercise, and PTSD symptoms in the NHRVS genetics subcohort. The authors found that relative to Val/Val homozygotes, Met allele carriers reported greater severity of lifetime PTSD symptoms and Met allele carriers with a higher number of traumas reported greater severity of PTSD symptoms (141). Greater engagement in physical exercise moderated this association where, among veterans with high trauma burden, Met allele carriers who engaged in regular physical exercise had significantly lower severity of PTSD symptoms relative to those who did not exercise (141). Another study examined the direct and interactive effect of the BDNF Val66Met polymorphism, depression, and physical exercise in predicting cognitive functioning in the NHRVS genetics subcohort (120). Pitts et al. (120) found that depression was associated with moderate decrements in cognitive functioning and this association was moderated by the BDNF Val66Met genotype and physical exercise. Jointly, results of these studies suggest that physical exercise interventions may help mitigate PTSD symptoms in trauma-exposed veterans and cognitive dysfunction in depressed veterans who are Met allele carriers.



Genome-Wide Association Study of Depression and Alcohol Dependence

Alcohol-related problems, such as alcohol dependence, and MDD are other mental health disorders that are common in genetics research, as it is hypothesized that shared genetic factors may predispose individuals to both alcohol dependence and MDD. Using four genome-wide association study (GWAS) data sets, including C1 from the NHRVS, Andersen et al. (115) examined whether alcohol dependence and MDD have genetic overlap using polygenic risk scores. Polygenetic risk scores quantitatively measure the cumulative effects of common genetic variations across the genome in consideration of risk for a disorder. Results of this study revealed that higher MDD polygenic risk scores were associated with an increased risk for alcohol dependence (115). Results also suggested that there are common genetic factors which contribute to comorbid MDD-alcohol dependence, and that some individuals carry a genetic predisposition for both disorders (115). Findings from this study add a significant contribution to better understanding co-occurring disorders in veterans.



Telomere Length and DNA Methylation Age

In addition to characterization of genetic risk factors for PTSD, alcohol dependence, and MDD, characterization of factors that may accelerate biological aging is important. Telomeres are nucleoprotein structures that cover the ends of chromosomes and protect from damage (142). Importantly, telomere length is associated with aging-related medical conditions and mortality, in addition to being an indicator of an individual's biological age (142). Hostility is characterized by aggressive urges/impulses and difficulties controlling anger (143). Research has established that hostility is prevalent among veterans (72) and is associated with aging-related disorders and telomere shortening (144). Using data from the NHRVS, Watkins et al. (114) found that greater severity of hostility, particularly difficulties controlling anger, was associated with peripheral telomere shortening in veterans.

Another study (112) evaluated whether negative age stereotypes, which have been linked to increased rates of physical decline, cognitive decline, and mortality in older adults (65, 145), are associated with shorter telomere length in veterans from the NHRVS and an independent sample of civilian older adults who recently experienced an acute myocardial infarction. In both samples, negative age stereotypes were associated with shorter telomere length, independent of sociodemographic characteristics and physical and mental-health indicators.

Aging has also been associated with predictable changes in DNA methylation. Genome-wide methylation research has established algorithms that estimate chronological age and serve as an “epigenetic clock” (146). These estimates, called DNA methylation (DNAm) age, can be used to quantify if DNAm aging is accelerated within an individual, which can predict detrimental health outcomes and is associated with sociodemographic, health, and psychosocial characteristics (121). Specifically, Tamman et al. (121) found that three physical health variables—diabetes, hypertension, and body mass index—were associated with accelerated DNAm aging. Cumulative trauma burden, child sexual trauma, and negative beliefs about aging were additionally associated with accelerated DNAm aging. Notably, child sexual abuse explained nearly the same amount of variance in accelerated DNAm age as diabetes (33.2 vs. 35.9%), thus underscoring the importance of trauma exposure in the acceleration of DNAm age. These results suggest that prevention and treatment efforts to mitigate deleterious effects of trauma exposure and negative beliefs about aging, which are modifiable, may help forestall accelerated DNA methylation aging in veterans.



Clinical Implications

Collectively, results of NHRVS genetic and epigenetic studies underscore the utility of assessing, monitoring, and treating trauma-exposure, specifically childhood abuse and cumulative trauma burden, in veterans with certain genetic polymorphisms (113, 118–120, 122). They further suggest that therapeutic enhancement of modifiable protective factors, such as social support networks (e.g., one-to-one mentorship programs, peer support groups, social/relationship skills interventions, Vet-to-Vet programs), attachment style, and physical exercise among trauma-exposed veterans at elevated genetic risk for PTSD and related disorders may be an important aspect of prevention initiatives (116, 120, 122). Further, prevention and treatment efforts designed to reduce implicit negative age stereotypes, and anger and hostility may help mitigate acceleration of biological aging, and ultimately help reduce risk for age-related disorders among veterans (112, 114). As noted above, however, these findings must be interpreted with caution and require replication in larger, more diverse samples, as well as in tissues other than saliva.




CONCLUSIONS AND FUTURE DIRECTIONS

This narrative review summarized results of 82 original research studies that have been published to date using data from the NHRVS. These studies have covered six major topic areas, including post-traumatic stress disorder, suicidality, aging, resilience and post-traumatic growth, special topics relevant to veterans, and genetics. Collectively, the results of these studies underscore the need to develop and test prevention and intervention strategies that aim to enhance modifiable protective factors in veterans. Just as risk factors may have additive and interactive effects, such that having multiple genetic, developmental, neurobiological, and/or psychosocial risk factors may increase allostatic load or stress vulnerability, having and enhancing multiple protective factors may help promote stress resilience (147). Prior research prevention and intervention strategies designed to enhance these protective factors have been limited to community samples and have received little to no empirical support (4, 148, 149). Results of NHRVS studies published to date suggest that interventions that aim to assist veterans in building social connections and becoming better integrated in their communities, such as interventions that promote volunteerism (150) and reduce loneliness (151, 152) may help enhance resilience among veterans and warrant further investigation (153).

Extant research from the NHRVS has covered a broad range of health issues of relevance to U.S. military veterans. In future research in the NHRVS, including a new cohort of more than 4,000 veterans who completed a baseline NHRVS survey in 2019–2020, we plan to examine other conditions that may co-occur with PTSD, such as attention-deficit/hyperactivity disorder, traumatic brain injury, chronic pain, and dementia. Despite the inclusion of numerous potential correlates in the initial two NHRVS cohorts, there are other relevant factors, such as a broader range of potentially traumatic experiences that were not assessed in these cohorts, that may be differentially associated with PTSD and related disorders. Additionally, the assessment of substance use (e.g., cannabis and AUD), as well as suicidality and non-suicidal self-harm behaviors has been expanded in this new cohort.

Information on genetic, epigenetic, and modifiable protective factors, such as social connectedness, attachment style, physical exercise, have the potential to be combined to develop clinically useful risk-prediction models for PTSD and related disorders. Each of these factors alone may be weakly or moderately informative when considered individually, but a combination of these factors may provide more integrative approaches for assessment, monitoring, and treatment to mitigate risk for mental disorders that are prevalent in veterans, and promote better functioning and QOL in veterans. Accordingly, a goal for future NHRVS studies is to employ advanced data analytic approaches such as machine learning to identify key combinations of psychological, social, and biological (i.e., genetic) factors linked to key health outcomes in veterans.

Longitudinal epigenome-wide association studies (EWAS) are also being planned to examine the stability and predictive utility of epigenetic (e.g., DNA methylation) changes associated with PTSD and related disorders in the NHRVS genetics subcohorts. Although longitudinal EWAS are expensive and difficult to conduct, cross-sectional studies cannot detect the dynamic nature of epigenetic mechanisms impacting complex and evolving psychiatric disorders such as PTSD, making it difficult to ascertain whether the underlying causal effect is environmental or genetic (154). These studies may also provide insight into time- or condition-varying effects in veterans (155).

In summary, NHRVS studies published to date have yielded several important new findings regarding the psychosocial and genetic epidemiology of mental disorders, suicidality, aging, resilience, and post-traumatic growth. Specifically, veterans report exposure to a wide range of potentially traumatic events and a considerable proportion of veterans report experiencing PTSD, MDD, AUD, and related symptoms in their lifetime. However, a majority of veterans were found to be psychologically resilient in later life. Results suggest that initiatives designed to promote protective psychosocial characteristics (i.e., resilience, gratitude, purpose in life) and social connectedness (i.e., secure attachment, community integration, social engagement) may help promote resilience and growth in veterans, and may help mitigate risk for prevalent mental disorders in this population.

Given the nationally representative nature of the NHRVS, these findings can directly inform population-based prevention and treatment efforts in the broader U.S. veteran population. Many of the findings may also be applicable to the general U.S. adult population, as the majority of the NHRVS cohorts were comprised of non-combat-exposed veterans. Further research is needed to examine how demographic changes in the veteran population, including race and ethnic factors, older age, and a larger proportion of female veterans, may influence mental, physical, and cognitive health outcomes over time; and to translate findings from the NHRVS and other large-scale epidemiologic studies of veterans into novel and targeted prevention and treatment strategies to mitigating risk for major health conditions, and preserving functioning and overall quality of life in this population.



AUTHOR CONTRIBUTIONS

BF was responsible for the formal analysis and writing, and original draft preparation. JT, NM, IH-R, JK, and SS contributed to writing, review, and editing of the manuscript. RP supervised and contributed to the conceptualization, investigation, analysis, data curation, writing, review and editing, and funding acquisition. All authors discussed the results, contributed to the writing, and approved the final manuscript.



FUNDING

This National Health and Resilience in Veterans Study was supported by the U.S. Department of Veterans Affairs National Center for Posttraumatic Stress Disorder. The funding sources had no role in the design, analysis, interpretation, or publication of this study. This work was supported by VA National Center for Posttraumatic Stress Disorder (NIA Grant #U01AG032284).



REFERENCES

 1. National Center for Veterans Analysis and Statistics. VA Utilization Profile FY 2016. (2016). Available online at: https://www.va.gov/vetdata/docs/QuickFacts/VA_Utilization_Profile.PDF (accessed July 14, 2020).

 2. Meffert BN, Morabito DM, Sawicki DA, Hausman C, Southwick SM, Pietrzak RH, et al. US Veterans who do and do not utilize veterans affairs health care services: demographic, military, medical, and psychosocial characteristics. Prim Care Companion CNS Disord. (2019) 21:18m02350. doi: 10.4088/PCC.18m02350

 3. Southwick SM, Litz BT, Charney D, Friedman MJ. Resilience and Mental Health: Challenges Across the Lifespan. New York, NY: Cambridge University Press (2011) doi: 10.1017/CBO9780511994791

 4. Helmreich I, Chmitorz A, König J, Binder H, Wessa M, Lieb K, et al. Psychological interventions for resilience enhancement in adults. Cochrane Database Syst Rev. (2017) 2017:CD012527. doi: 10.1002/14651858.CD012527

 5. US. Census Bureau. Current Population Survey. Washington, DC (2010).

 6. Wisco BE, Marx BP, Wolf EJ, Miller MW, Southwick SM, Pietrzak RH. Posttraumatic stress disorder in the US veteran population: results from the national health and resilience in veterans study. J Clin Psychiatry. (2014) 75:1338–46. doi: 10.4088/JCP.14m09328

 7. Armour C, Tsai J, Durham TA, Charak R, Biehn TL, Elhai JD, et al. Dimensional structure of DSM-5 posttraumatic stress symptoms: support for a hybrid anhedonia and externalizing behaviors model. J Psychiatr Res. (2015) 61:106–13. doi: 10.1016/j.jpsychires.2014.10.012

 8. Pietrzak RH, Tsai J, Armour C, Mota N, Harpaz-Rotem I, Southwick SM. Functional significance of a novel 7-factor model of DSM-5 PTSD symptoms: results from the national health and resilience in veterans study. J Affect Disord. (2015) 174:522–6. doi: 10.1016/j.jad.2014.12.007

 9. Tsai J, Armour C, Southwick SM, Pietrzak RH. Dissociative subtype of DSM-5 posttraumatic stress disorder in US veterans. J Psychiatr Res. (2015) 66:67–74. doi: 10.1016/j.jpsychires.2015.04.017

 10. Tsai J, Harpaz-Rotem I, Armour C, Southwick SM, Krystal JH, Pietrzak RH. Dimensional structure of DSM-5 posttraumatic stress disorder symptoms: results from the national health and resilience in veterans study. J Clin Psychiatry. (2014) 76:546–53. doi: 10.4088/JCP.14m09091

 11. Contractor AA, Armour C, Shea MT, Mota N, Pietrzak RH. Latent profiles of DSM-5 PTSD symptoms and the “Big Five” personality traits. J Anxiety Disord. (2016) 37:10–20. doi: 10.1016/j.janxdis.2015.10.005

 12. Mota NP, Tsai J, Kirwin PD, Harpaz-Rotem I, Krystal JH, Southwick SM, et al. Late-life exacerbation of PTSD symptoms in US veterans: results from the national health and resilience in veterans study. J Clin Psychiatry. (2016) 77:348–54. doi: 10.4088/JCP.15m10101

 13. Mota NP, Tsai J, Sareen J, Marx BP, Wisco BE, Harpaz-Rotem I, et al. High burden of subthreshold DSM-5 post-traumatic stress disorder in US military veterans. World Psychiatry. (2016) 15:185–6. doi: 10.1002/wps.20313

 14. Wisco BE, Marx BP, Miller MW, Wolf EJ, Mota NP, Krystal JH, et al. Probable posttraumatic stress disorder in the US veteran population according to DSM-5: results from the national health and resilience in veterans study. J Clin Psychiatry. (2016) 77:1503–10. doi: 10.4088/JCP.15m10188

 15. Borsboom D. A network theory of mental disorders. World Psychiatry. (2017) 16:5–13. doi: 10.1002/wps.20375

 16. Wisco BE, Marx BP, Miller MW, Wolf EJ, Krystal JH, Southwick SM, et al. A comparison of ICD-11 and DSM criteria for posttraumatic stress disorder in two national samples of US military veterans. J Affect Disord. (2017) 223:17–9. doi: 10.1016/j.jad.2017.07.006

 17. Wolf EJ, Mitchell KS, Sadeh N, Hein C, Fuhrman I, Pietrzak RH, et al. The dissociative subtype of PTSD scale: initial evaluation in a national sample of trauma-exposed veterans. Assessment. (2017) 24:503–16. doi: 10.1177/1073191115615212

 18. von Stockert SHHH, Fried EI, Armour C, Pietrzak RH. Evaluating the stability of DSM-5 PTSD symptom network structure in a national sample of US military veterans. J Affect Disord. (2018) 229:63–8. doi: 10.1016/j.jad.2017.12.043

 19. Byrne SP, Harpaz-Rotem I, Tsai J, Southwick SM, Pietrzak RH. Latent typologies of DSM-5 PTSD symptoms in US military veterans. Psychiatry Res. (2019) 273:266–73. doi: 10.1016/j.psychres.2018.12.094

 20. Kachadourian LK, Harpaz-Rotem I, Tsai J, Southwick SM, Pietrzak RH. Posttraumatic stress disorder symptoms, functioning, and suicidal ideation in US military veterans: a symptomics approach. Prim Care Companion CNS Disord. (2019) 21:18m02402. doi: 10.4088/PCC.18m02402

 21. McCarthy E, DeViva JC, Norman SB, Southwick SM, Pietrzak RH. Self-assessed sleep quality partially mediates the relationship between PTSD symptoms and functioning and quality of life in US veterans: results from the national health and resilience in veterans study. Psychol Trauma. (2019) 11:869–76. doi: 10.1037/tra0000436

 22. Herzog S, Fogle BM, Harpaz-Rotem I, Tsai J, Pietrzak RH. Dissociative symptoms in a nationally representative sample of trauma-exposed US military veterans: prevalence, comorbidities, and suicidality. J Affect Disord. (2020) 272:138–45. doi: 10.1016/j.jad.2020.03.177

 23. Richardson LK, Frueh BC, Acierno R. Prevalence stimates of combat-related post-traumatic stress disorder: critical review. Aust N Zeal J Psychiatry. (2010) 44:4–19. doi: 10.3109/00048670903393597

 24. Kang HK, Natelson BH, Mahan CM, Lee KY, Murphy FM. Post-traumatic stress disorder and chronic fatigue syndrome-like illness among Gulf War veterans: a population-based survey of 30,000 veterans. Am J Epidemiol. (2003) 157:141–8. doi: 10.1093/aje/kwf187

 25. Hiskey S, Luckie M, Davies S, Brewin CR. The emergence of posttraumatic distress in later life: a review. J Geriatr Psychiatry Neurol. (2008) 21:232–41. doi: 10.1177/0891988708324937

 26. Mota NP, Cook JM, Smith NB, Tsai J, Harpaz-Rotem I, Krystal JH, et al. Posttraumatic stress symptom courses in US military veterans: a seven-year, nationally representative, prospective cohort study. J Psychiatr Res. (2019) 119:23–31. doi: 10.1016/j.jpsychires.2019.09.005

 27. World Health Organization. International Statistical Classification of Diseases and Related Health Problems (11th Revision). (2018). Available online at: https://icd.who.int/browse11/l-m/en (accessed July 14, 2020).

 28. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5®). Arlington, VA: American Psychiatric Publishing (2013). doi: 10.1176/appi.books.9780890425596

 29. Liu P, Wang L, Cao C, Wang R, Zhang J, Zhang B, et al. The underlying dimensions of DSM-5 posttraumatic stress disorder symptoms in an epidemiological sample of Chinese earthquake survivors. J Anxiety Disord. (2014) 28:345–51. doi: 10.1016/j.janxdis.2014.03.008

 30. Ito M, Takebayashi Y, Suzuki Y, Horikoshi M. Posttraumatic stress disorder checklist for DSM-5: psychometric properties in a Japanese population. J Affect Disord. (2019) 247:11–9. doi: 10.1016/j.jad.2018.12.086

 31. Mordeno IG, Go GP, Yangson-Serondo A. Examining the dimensional structure models of secondary traumatic stress based on DSM-5 symptoms. Asian J Psychiatr. (2017) 25:154–60. doi: 10.1016/j.ajp.2016.10.024

 32. Seligowski AV, Orcutt HK. Support for the 7-factor hybrid model of PTSD in a community sample. Psychol Trauma. (2016) 8:218–21. doi: 10.1037/tra0000104

 33. Wortmann JH, Jordan AH, Weathers FW, Resick PA, Dondanville KA, Hall-Clark B, et al. Psychometric analysis of the PTSD checklist-5 (PCL-5) among treatment-seeking military service members. Psychol Assess. (2016) 28:1392–403. doi: 10.1037/pas0000260

 34. Lee DJ, Bovin MJ, Weathers FW, Palmieri PA, Schnurr PP, Sloan DM, et al. Latent factor structure of DSM-5 posttraumatic stress disorder: evaluation of method variance and construct validity of novel symptom clusters. Psychol Assess. (2019) 31:46–58. doi: 10.1037/pas0000642

 35. Claycomb Erwin M, Charak R, Durham TA, Armour C, Lv X, Southwick SM, et al. The 7-factor hybrid model of DSM-5 PTSD symptoms and alcohol consumption and consequences in a national sample of trauma-exposed veterans. J Anxiety Disord. (2017) 51:14–21. doi: 10.1016/j.janxdis.2017.08.001

 36. Ehlers A, Clark D. Early psychological interventions for adult survivors of trauma: a review. Biol Psychiatry. (2003) 53:817–26. doi: 10.1016/S0006-3223(02)01812-7

 37. Armour C, Fried EI, Deserno MK, Tsai J, Pietrzak RH. A network analysis of DSM-5 posttraumatic stress disorder symptoms and correlates in US military veterans. J Anxiety Disord. (2017) 45:49–59. doi: 10.1016/j.janxdis.2016.11.008

 38. Office of Mental Health and Suicide Prevention. Veteran Suicide Data Report, 2005–2016. (2018). Available online at: https://www.mentalhealth.va.gov/docs/data-sheets/OMHSP_National_Suicide_Data_Report_2005-2016_508-compliant.pdf (accessed July 14, 2020).

 39. Schoenbaum M, Kessler RC, Gilman SE, Colpe LJ, Heeringa SG, Stein MB, et al. Predictors of suicide and accident death in the army study to assess risk and resilience in servicemembers (Army STARRS): results from the army study to assess risk and resilience in servicemembers (Army STARRS). JAMA Psychiatry. (2014) 71:493–503. doi: 10.1001/jamapsychiatry.2013.4417

 40. Smith NB, Mota N, Tsai J, Monteith L, Harpaz-Rotem I, Southwick SM, et al. Nature and determinants of suicidal ideation among US veterans: results from the national health and resilience in veterans study. J Affect Disord. 197:66–73. doi: 10.1016/j.jad.2016.02.069

 41. Pietrzak RH, Pitts BL, Harpaz-Rotem I, Southwick SM, Whealin JM. Factors protecting against the development of suicidal ideation in military veterans. World Psychiatry. (2017) 16:326–7. doi: 10.1002/wps.20467

 42. Wisco BE, Marx BP, May CL, Martini B, Krystal JH, Southwick SM, et al. Moral injury in US combat veterans: results from the national health and resilience in veterans study. Depress Anxiety. (2017) 34:340–7. doi: 10.1002/da.22614

 43. Monteith LL, Smith NB, Holliday R, Pietrzak RH. Psychiatric and interpersonal correlates of suicide ideation in military sexual trauma survivors: the national health and resilience in veterans study. Chronic Stress. (2018) 2:1–10. doi: 10.1177/2470547018815901

 44. Corona CD, Van Orden KA, Wisco BE, Pietrzak RH. Meaning in life moderates the association between morally injurious experiences and suicide ideation among US combat veterans: results from the national health and resilience in veterans study. Psychol Trauma. (2019) 11:614–20. doi: 10.1037/tra0000475

 45. Kachadourian LK, Tsai J, Harpaz-Rotem I, Southwick SM, Pietrzak RH. Protective correlates of suicidality among veterans with histories of posttraumatic stress disorder and major depressive disorder: results from the national health and resilience in veterans study. J Affect Disord. (2019) 246:731–7. doi: 10.1016/j.jad.2018.12.058

 46. Straus E, Norman SB, Tripp JC, Pitts M, Pietrzak RH. Purpose in life and conscientiousness protect against the development of suicidal ideation in US military veterans with PTSD and MDD: results from the national health and resilience in veterans study. Chronic Stress. (2019) 3:1–10. doi: 10.1177/2470547019872172

 47. Litz BT, Stein N, Delaney E, Lebowitz L, Nash WP, Silva C, et al. Moral injury and moral repair in war veterans: a preliminary model and intervention strategy. Clin Psychol Rev. (2009) 29:695–706. doi: 10.1016/j.cpr.2009.07.003

 48. National Center for Veterans Analysis and Statistics. Profile of Veterans: (2017). (2019). Available online at: https://www.va.gov/vetdata/docs/SpecialReports/Profile_of_Veterans_2017.pdf (accessed July 14, 2020).

 49. National Center for Veterans Analysis and Statistics. Veteran Population Projections: 2017-2037. (2016). Available online at: https://www.va.gov/vetdata/docs/Demographics/New_Vetpop_Model/Vetpop_Infographic_Final31.pdf (accessed July 14, 2020).

 50. Vahia IV, Chattillion E, Kavirajan H, Depp CA. Psychological protective factors across the lifespan: implications for psychiatry. Psychiatr Clin. (2011) 34:231–48. doi: 10.1016/j.psc.2010.11.011 

 51. Fanning JR, Pietrzak RH. Suicidality among older male veterans in the United States: results from the national health and resilience in veterans study. J Psychiatr Res. (2013) 47:1766–75. doi: 10.1016/j.jpsychires.2013.07.015

 52. Pietrzak RH, Cook JM. Psychological resilience in older US veterans: results from the national health and resilience in veterans study. Depress Anxiety. (2013) 30:432–43. doi: 10.1002/da.22083

 53. Kuwert P, Knaevelsrud C, Pietrzak RH. Loneliness among older veterans in the United States: results from the national health and resilience in veterans study. Am J Geriatr Psychiatry. (2014) 22:564–9. doi: 10.1016/j.jagp.2013.02.013

 54. Levy BR, Pilver CE, Pietrzak RH. Lower prevalence of psychiatric conditions when negative age stereotypes are resisted. Soc Sci Med. (2014) 119:170–4. doi: 10.1016/j.socscimed.2014.06.046

 55. Monin JK, Levy BR, Pietrzak RH. From serving in the military to serving loved ones: unique experiences of older veteran caregivers. Am J Geriatr Psychiatry. (2014) 22:570–9. doi: 10.1016/j.jagp.2012.11.023

 56. Pietrzak RH, Tsai J, Kirwin PD, Southwick SM. Successful aging among older veterans in the United States. Am J Geriatr Psychiatry. (2014) 22:551–63. doi: 10.1016/j.jagp.2012.11.018

 57. Blais RK, Tsai J, Southwick SM, Pietrzak RH. Barriers and facilitators related to mental health care use among older veterans in the United States. Psychiatr Serv. (2015) 66:500–6. doi: 10.1176/appi.ps.201300469

 58. Rozanova J, Noulas P, Southwick SM, Pietrzak RH. Perceptions of determinants of successful aging among older US veterans: results from the national health and resilience in veterans study. Am J Geriatr Psychiatry. (2015) 23:744–53. doi: 10.1016/j.jagp.2014.09.006

 59. Mota NP, Tsai J, Kirwin PD, Sareen J, Southwick SM, Pietrzak RH. Purpose in life is associated with a reduced risk of incident physical disability in aging US military veterans. Am J Geriatr Psychiatry. (2016) 24:706–14. doi: 10.1016/j.jagp.2016.03.004

 60. Weiner MR, Monin JK, Mota N, Pietrzak RH. Age differences in the association of social support and mental health in male US veterans: results from the national health and resilience in veterans study. Am J Geriatr Psychiatry. (2016) 24:327–36. doi: 10.1016/j.jagp.2015.11.007

 61. Monin JK, Mota N, Levy B, Pachankis J, Pietrzak RH. Older age associated with mental health resiliency in sexual minority US veterans. Am J Geriatr Psychiatry. (2017) 25:81–90. doi: 10.1016/j.jagp.2016.09.006

 62. Levy BR, Chung PH, Slade MD, Van Ness PH, Pietrzak RH. Active coping shields against negative aging self-stereotypes contributing to psychiatric conditions. Soc Sci Med. (2019) 228:25–9. doi: 10.1016/j.socscimed.2019.02.035

 63. National Alliance for Caregiving. Caregiving in the US 2015 NAC and the AARP Public Institute. Washington DC: Greenwald & Associates (2015).

 64. Norris FH, Murrell SA. Prior experience as a moderator of disaster impact on anxiety symptoms in older adults. Am J Community Psychol. (1988) 16:665–83. doi: 10.1007/BF00930020

 65. Levy BR. Mind matters: cognitive and physical effects of aging self-stereotypes. J Gerontol B Psychol Sci Soc Sci. (2003) 58:203–11. doi: 10.1093/geronb/58.4.P203

 66. Levy BR, Pilver C, Chung PH, Slade MD. Subliminal strengthening: improving older individuals' physical function over time with an implicit-age-stereotype intervention. Psychol Sci. (2014) 25:2127–35. doi: 10.1177/0956797614551970

 67. Byers AL, Arean PA, Yaffe K. Low use of mental health services among older Americans with mood and anxiety disorders. Psychiatr Serv. (2012). 63:66–72. doi: 10.1176/appi.ps.201100121

 68. Klap R, Unroe KT, Unützer J. Caring for mental illness in the United States: a focus on older adults. Am J Geriatr Psychiatry. (2003) 11:517–24 doi: 10.1097/00019442-200309000-00006

 69. Klingensmith K, Tsai J, Mota N, Southwick SM, Pietrzak RH. Military sexual trauma in US veterans: results from the national health and resilience in veterans study. J Clin Psychiatry. (2014) 75:1133–9. doi: 10.4088/JCP.14m09244

 70. Tsai J, Mota NP, Pietrzak RH. US female veterans who do and do not rely on va health care: needs and barriers to mental health treatment. Psychiatr Serv. (2015) 66:1200–6. doi: 10.1176/appi.ps.201400550

 71. Fuehrlein BS, Mota N, Arias AJ, Trevisan LA, Kachadourian LK, Krystal JH, et al. The burden of alcohol use disorders in US military veterans: results from the national health and resilience in veterans study. Addiction. (2016) 111:1786–94. doi: 10.1111/add.13423

 72. Sippel LM, Mota NP, Kachadourian LK, Krystal JH, Southwick SM, Harpaz-Rotem I, et al. The burden of hostility in US veterans: results from the national health and resilience in veterans study. Psychiatry Res. (2016) 243:421–30. doi: 10.1016/j.psychres.2016.06.040

 73. Tsai J, Link B, Rosenheck RA, Pietrzak RH. Homelessness among a nationally representative sample of US veterans: prevalence, service utilization, and correlates. Soc Psychiatry Psychiatr Epidemiol. (2016) 51:907–16. doi: 10.1007/s00127-016-1210-y

 74. Heinz AJ, Freeman MA, Harpaz-Rotem I, Pietrzak RH. American military veteran entrepreneurs: a comprehensive profile of demographic, service history, and psychosocial characteristics. Mil Psychol. (2017) 29:513–23. doi: 10.1037/mil0000195

 75. Stefanovics EA, Potenza MN, Pietrzak RH. Gambling in a national US veteran population: prevalence, socio-demographics, and psychiatric comorbidities. J Gambl Stud. (2017) 33:1099–120. doi: 10.1007/s10899-017-9678-2

 76. Thomas MM, Harpaz-Rotem I, Tsai J, Southwick SM, Pietrzak RH. Mental and physical health conditions in US combat veterans: results from the national health and resilience in veterans study. Prim Care Companion CNS Disord. (2017) 19. doi: 10.4088/PCC.17m02118

 77. Ziobrowski H, Sartor CE, Tsai J, Pietrzak RH. Gender differences in mental and physical health conditions in US veterans: results from the national health and resilience in veterans study. J Psychosom Res. (2017) 101:110–3. doi: 10.1016/j.jpsychores.2017.08.011

 78. Campbell AA, Wisco BE, Marx BP, Pietrzak RH. Association between perceptions of military service and mental health problems in a nationally representative sample of United States military veterans. Psychol Trauma. (2018) 10:482–9. doi: 10.1037/tra0000337

 79. Fuehrlein BS, Kachadourian LK, DeVylder EK, Trevisan LA, Potenza MN, Krystal JH, et al. Trajectories of alcohol consumption in US military veterans: results from the national health and resilience in veterans study. Am J Addict. (2018) 27:383–90. doi: 10.1111/ajad.12731

 80. Norman SB, Haller M, Hamblen JL, Southwick SM, Pietrzak RH. The burden of co-occurring alcohol use disorder and PTSD in US military veterans: comorbidities, functioning, and suicidality. Psychol Addict Behav. (2018) 32:224–9. doi: 10.1037/adb0000348

 81. Stefanovics EA, Potenza MN, Pietrzak RH. The physical and mental health burden of obesity in US veterans: results from the national health and resilience in veterans study. J Psychiatr Res. (2018) 103:112–9. doi: 10.1016/j.jpsychires.2018.05.016

 82. El-Gabalawy R, Blaney C, Tsai J, Sumner JA, Pietrzak RH. Physical health conditions associated with full and subthreshold PTSD in US military veterans: results from the national health and resilience in veterans study. J Affect Disord. (2018) 227:849–53. doi: 10.1016/j.jad.2017.11.058

 83. Straus E, Norman SB, Haller M, Southwick SM, Hamblen JL, Pietrzak RH. Differences in protective factors among US veterans with posttraumatic stress disorder, alcohol use disorder, and their comorbidity: results from the national health and resilience in veterans study. Drug Alcohol Depend. (2019) 194:6–12. doi: 10.1016/j.drugalcdep.2018.09.011

 84. Nichter B, Norman S, Haller M, Pietrzak RH. Psychological burden of PTSD, depression, and their comorbidity in the US veteran population: suicidality, functioning, and service utilization. J Affect Disord. (2019) 256:633–40. doi: 10.1016/j.jad.2019.06.072

 85. Nichter B, Norman S, Haller M, Pietrzak RH. Physical health burden of PTSD, depression, and their comorbidity in the US veteran population: morbidity, functioning, and disability. J Psychosom Res. (2020) 124:109744. doi: 10.1016/j.jpsychores.2019.109744

 86. Averill LA, Smith NB, Holens PL, Sippel LM, Bellmore AR, Mota NP, et al. Sex differences in correlates of risk and resilience associated with military sexual trauma. J Aggress Maltreat Trauma. (2019) 28:1199–215. doi: 10.1080/10926771.2018.1522408

 87. Baldassarri SR, Kachadourian LK, Esterlis I, Pietrzak RH. Nicotine dependence in US military veterans: results from the national health and resilience in veterans study. Addict Res Theory. (2020) 28:160–4. doi: 10.1080/16066359.2019.1613523

 88. Carr MM, Potenza MN, Serowik KL, Pietrzak RH. Race, ethnicity, and clinical features of alcohol use disorder among US military veterans: results from the national health and resilience in veterans study. Am J Addict. (2020) 1–8. doi: 10.1111/ajad.13067

 89. Nichter B, Haller M, Norman S, Pietrzak RH. Risk and protective factors associated with comorbid PTSD and depression in US military veterans: results from the national health and resilience in veterans study. J Psychiatr Res. (2020) 121:56–61. doi: 10.1016/j.jpsychires.2019.11.008

 90. Straus E, Norman SB, Pietrzak RH. Determinants of new-onset alcohol use disorder in US military veterans: results from the national health and resilience in veterans study. Addict Behav. (2020) 105:106313. doi: 10.1016/j.addbeh.2020.106313

 91. Stefanovics EA, Potenza MN, Pietrzak RH. PTSD and obesity in US military veterans: prevalence, health burden, and suicidality. Psychiatry Res. (2020) 291:113242 doi: 10.1016/j.psychres.2020.113242

 92. Stefanovics EA, Potenza MN, Pietrzak RH. Smoking, obesity, and their co-occurrence in the US military veterans: results from the national health and resilience in veterans study. J Affect Disord. (2020) 274:354–62. doi: 10.1016/j.jad.2020.04.005

 93. Department of Veterans Affairs. Strength and Recovery: Men Overcoming Military Sexual Trauma. (2020). p. 8. Available online at: https://www.mentalhealth.va.gov/docs/Men_Overcoming_MST.pdf (accessed July 14, 2020).

 94. Carlson EB, Smith SR, Palmieri PA, Dalenberg C, Ruzek JI, Kimerling R, et al. Development and validation of a brief self-report measure of trauma exposure: the trauma history screen. Psychol Assess. (2011) 23:463–77. doi: 10.1037/a0022294

 95. Reeves RR, Parker JD, Konkle-Parker DJ. War-related mental health of today's veterans: new clinical awareness. Psychiatric Annals. (2005) 35:930–42. doi: 10.3928/00485713-20051101-08

 96. King LA, King DW, Vogt DS, Knight J, Samper RE. Deployment risk and resilience inventory: a collection of measures for studying deployment-related experiences of military personnel and veterans. Mil Psychol. (2006) 18:89–120. doi: 10.1207/s15327876mp1802_1

 97. Whyte K. Veterans: gambling treatment and prevention (& policy!). In: MCCG 30th Anniversary Conference, Vol. 10. Tarrytown, NY (2014).

 98. Kausch O. Suicide attempts among veterans seeking treatment for pathological gambling. J Clin Psychiatry. (2003) 64:1031–8. doi: 10.4088/JCP.v64n0908

 99. López-Martínez AE, Serrano-Ibáñez ER, Ruiz-Párraga GT, Gómez-Pérez L, Ramírez-Maestre C, Esteve R. Physical health consequences of interpersonal trauma: a systematic review of the role of psychological variables. Trauma Violence Abus. (2018) 19:305–22. doi: 10.1177/1524838016659488

 100. Hankin CS, Spiro A, Miller DR, Kazis L. Mental disorders and mental health treatment among US department of veterans affairs outpatients: the veterans health study. Am J Psychiatry. (1999) 156:1924–30.

 101. Spiro A, Hankin CS, Mansell D, Kazis LE. Posttraumatic stress disorder and health status: the veterans health study. J Ambul Care Manage. (2006) 29:71–86. doi: 10.1097/00004479-200601000-00008

 102. Arthur CA, Fitzwater J, Hardy L, Beattie S, Bell J. Development and validation of a military training mental toughness inventory. Mil Psychol. (2015) 27:232–41. doi: 10.1037/mil0000074

 103. Zoellner T, Maercker A. Posttraumatic growth in clinical psychology — a critical review and introduction of a two component model. Clin Psychol Rev. (2006) 26:626–53. doi: 10.1016/j.cpr.2006.01.008

 104. Tsai J, Sippel LM, Mota N, Southwick SM, Pietrzak RH. Longitudinal course of posttraumatic growth among US military veterans: results from the national health and resilience in veterans study. Depress Anxiety. (2016) 33:9–18. doi: 10.1002/da.22371

 105. Tsai J, El Gabalawy R, Sledge WH, Southwick SM, Pietrzak RH. Post-traumatic growth among veterans in the USA: results from the national health and resilience in veterans study. Psychol Med. (2015) 45:165–79. doi: 10.1017/S0033291714001202

 106. Tsai J, Mota NP, Southwick SM, Pietrzak RH. What doesn't kill you makes you stronger: a national study of US military veterans. J Affect Disord. (2016) 189:269–71. doi: 10.1016/j.jad.2015.08.076

 107. Isaacs K, Mota NP, Tsai J, Harpaz-Rotem I, Cook JM, Kirwin PD, et al. Psychological resilience in US military veterans: a 2-year, nationally representative prospective cohort study. J Psychiatr Res. (2017) 84:301–9. doi: 10.1016/j.jpsychires.2016.10.017

 108. Sharma V, Marin DB, Koenig HK, Feder A, Iacoviello BM, Southwick SM, et al. Religion, spirituality, and mental health of US military veterans: results from the national health and resilience in veterans study. J Affect Disord. (2017) 217:197–204. doi: 10.1016/j.jad.2017.03.071

 109. Tsai J, Pietrzak RH. Trajectories of posttraumatic growth among US military veterans: a 4-year nationally representative, prospective cohort study. Acta Psychiatr Scand. (2017) 136:483–92. doi: 10.1111/acps.12800

 110. Martz E, Livneh H, Southwick SM, Pietrzak RH. Posttraumatic growth moderates the effect of posttraumatic stress on quality of life in US military veterans with life-threatening illness or injury. J Psychosom Res. (2018) 109:1–8. doi: 10.1016/j.jpsychores.2018.03.004

 111. Whealin JM, Pitts B, Tsai J, Rivera C, Fogle BM, Southwick SM, et al. Dynamic interplay between PTSD symptoms and posttraumatic growth in older military veterans. J Affect Disord. (2020) 269:185–91. doi: 10.1016/j.jad.2020.03.020

 112. Pietrzak RH, Zhu Y, Slade MD, Qi Q, Krystal JH, Southwick SM, et al. Association vetween negative age stereotypes and accelerated cellular aging: evidence from two cohorts of older adults. J Am Geriatr Soc. (2016) 64:e228–30. doi: 10.1111/jgs.14452

 113. Watkins LE, Han S, Harpaz-Rotem I, Mota NP, Southwick SM, Krystal JH, et al. FKBP5 polymorphisms, childhood abuse, and PTSD symptoms: results from the national health and resilience in veterans study. Psychoneuroendocrinology. (2016) 69:98–105. doi: 10.1016/j.psyneuen.2016.04.001

 114. Watkins LE, Harpaz-Rotem I, Sippel LM, Krystal JH, Southwick SM, Pietrzak RH. Hostility and telomere shortening among US military veterans: results from the national health and resilience in veterans study. Psychoneuroendocrinology. (2016) 74:251–7. doi: 10.1016/j.psyneuen.2016.09.006

 115. Andersen AM, Pietrzak RH, Kranzler HR, Ma L, Zhou H, Liu X, et al. Polygenic scores for major depressive disorder and risk of alcohol dependence. JAMA Psychiatry. (2017) 74:1153–60. doi: 10.1001/jamapsychiatry.2017.2269

 116. Sippel LM, Han S, Watkins LE, Harpaz-Rotem I, Southwick SM, Krystal JH, et al. Oxytocin receptor gene polymorphisms, attachment, and PTSD: results from the national health and resilience in veterans study. J Psychiatr Res. (2017) 94:139–47. doi: 10.1016/j.jpsychires.2017.07.008

 117. Watkins LE, Han S, Krystal JH, Southwick SM, Gelernter J, Pietrzak RH. Association between functional polymorphism in neuropeptide Y gene promoter rs16147 and resilience to traumatic stress in US military veterans. J Clin Psychiatry. (2017) 78:1058–9 doi: 10.4088/JCP.17l11646

 118. Mota NP, Han S, Harpaz-Rotem I, Maruff P, Krystal JH, Southwick SM, et al. Apolipoprotein E gene polymorphism, trauma burden, and posttraumatic stress symptoms in US military veterans: results from the national health and resilience in veterans study. Depress Anxiety. (2018) 35:168–77. doi: 10.1002/da.22698

 119. Averill LA, Abdallah CG, Levey DF, Han S, Harpaz-Rotem I, Kranzler HR, et al. Apolipoprotein E gene polymorphism, posttraumatic stress disorder, and cognitive function in older US veterans: results from the national health and resilience in veterans study. Depress Anxiety. (2019) 36:834–45. doi: 10.1002/da.22912

 120. Pitts BL, Wen V, Whealin JM, Fogle BM, Southwick SM, Esterlis I, et al. Depression and cognitive dysfunction in older US military veterans: moderating effects of BDNF Val66Met polymorphism and physical exercise. Am J Geriatr Psychiatry. (2020) 28:959–67. doi: 10.1016/j.jagp.2020.02.001

 121. Tamman AJF, Montalvo-Ortiz JL, Southwick SM, Krystal JH, Levy BR, Pietrzak RH. Accelerated DNA methylation aging in US military veterans: results from the national health and resilience in veterans study. Am J Geriatr Psychiatry. (2019) 27:528–32. doi: 10.1016/j.jagp.2019.01.001

 122. Tamman AJF, Sippel LM, Han S, Neria Y, Krystal JH, Southwick SM, et al. Attachment style moderates effects of FKBP5 polymorphisms and childhood abuse on post-traumatic stress symptoms: results from the national health and resilience in veterans study. World J Biol Psychiatry. (2019) 20:289–300. doi: 10.1080/15622975.2017.1376114

 123. Koenen KC, Saxe G, Purcell S, Smoller JW, Bartholomew D, Miller A, et al. Polymorphisms in FKBP5 are associated with peritraumatic dissociation in medically injured children. Mol Psychiatry. (2005) 10:1058–9. doi: 10.1038/sj.mp.4001727

 124. Binder EB, Bradley RG, Liu W, Epstein MP, Deveau TC, Mercer KB, et al. Association of FKBP5 polymorphisms and childhood abuse with risk of posttraumatic stress disorder symptoms in adults. JAMA. (2008) 299:1291–305. doi: 10.1001/jama.299.11.1291

 125. Klengel T, Mehta D, Anacker C, Rex-Haffner M, Pruessner JC, Pariante CM, et al. Allele-specific FKBP5 DNA demethylation mediates gene-childhood trauma interactions. Nat Neurosci. (2013) 16:33–41. doi: 10.1038/nn.3275

 126. Muller RT, Sicoli LA, Lemieux KE. Relationship between attachment style and posttraumatic stress symptomatology among adults who report the experience of childhood abuse. J Trauma Stress. (2000) 13:321–32. doi: 10.1023/A:1007752719557

 127. Besser A, Neria Y, Haynes M. Adult attachment, perceived stress, and PTSD among civilians exposed to ongoing terrorist attacks in Southern Israel. Pers Individ Dif. (2009) 47:851–7. doi: 10.1016/j.paid.2009.07.003

 128. Forbes D, Parslow R, Fletcher S, McHugh T, Creamer M. Attachment style in the prediction of recovery following group treatment of combat veterans with post-traumatic stress disorder. J Nerv Ment Dis. (2010) 198:881–4. doi: 10.1097/NMD.0b013e3181fe73fa

 129. Kautz M, Charney DS, Murrough JW. Neuropeptide Y, resilience, and PTSD therapeutics. Neurosci Lett. (2017) 649:164–9. doi: 10.1016/j.neulet.2016.11.061

 130. Witt SH, Buchmann AF, Blomeyer D, Nieratschker V, Treutlein J, Esser G, et al. An interaction between a neuropeptide Y gene polymorphism and early adversity modulates endocrine stress responses. Psychoneuroendocrinology. (2011) 36:1010–20. doi: 10.1016/j.psyneuen.2010.12.015

 131. Murrough J, Sayed S, Van Dam N, Horn S, Kautz M, Parides M, et al. A randomized controlled dose-ranging study of intranasal administration of neuropeptide Y in patients with posttraumatic stress disorder. Biol Psychiatry. (2017) 81:S71. doi: 10.1016/j.biopsych.2017.02.184

 132. Sabban EL, Serova LI. Potential of intranasal neuropeptide y (NPY) and/or melanocortin 4 receptor (MC4R) antagonists for preventing or treating PTSD. Milit Med. (2018) 183(Suppl. 1):408–12 doi: 10.1093/milmed/usx228

 133. Skoog I, Waern M, Duberstein P, Blennow K, Zetterberg H, Börjesson-Hanson A, et al. A 9-year prospective population-based study on the association between the APOE*E4 allele and late-life depression in Sweden. Biol Psychiatry. (2015) 78:730–6. doi: 10.1016/j.biopsych.2015.01.006

 134. Jiang Y, He T, Deng W, Sun P. Association between apolipoprotein E gene polymorphism and mild cognitive impairment: a meta-analysis. Clin Interv Aging. (2017) 12:1941–9. doi: 10.2147/CIA.S143632

 135. Scott JC, Matt GE, Wrocklage KM, Crnich C, Jordan J, Southwick SM, et al. Quantitative meta-analysis of neurocognitive functioning in posttraumatic stress disorder. Psychol Bull. (2015) 141:105–40. doi: 10.1037/a0038039

 136. Mccall C, Singer T. The animal and human neuroendocrinology of social cognition, motivation and behavior. Nat Neurosci. (2012) 15:681–8. doi: 10.1038/nn.3084

 137. Bountress KE, Bacanu SA, Tomko RL, Korte KJ, Hicks T, Sheerin C, et al. The effects of a BDNF Val66Met polymorphism on posttraumatic stress disorder: a meta-analysis. Neuropsychobiology. (2018) 76:136–42. doi: 10.1159/000489407

 138. Bruenig D, Lurie J, Morris CP, Harvey W, Lawford B, Young RMD, et al. A case-control study and meta-analysis reveal BDNF Val66Met is a possible risk factor for PTSD. Neural Plast. (2016) 2016:6979435. doi: 10.1155/2016/6979435

 139. Felmingham KL, Zuj DV, Hsu KCM, Nicholson E, Palmer MA, Stuart K, et al. The BDNF Val66Met polymorphism moderates the relationship between posttraumatic stress disorder and fear extinction learning. Psychoneuroendocrinology. (2018) 91:142–8. doi: 10.1016/j.psyneuen.2018.03.002

 140. Frielingsdorf H, Bath KG, Soliman F, Difede J, Casey BJ, Lee FS. Variant brain-derived neurotrophic factor Val66Met endophenotypes: implications for posttraumatic stress disorder. Ann N Y Acad Sci. (2010) 1208:150. doi: 10.1111/j.1749-6632.2010.05722.x

 141. Pitts BL, Whealin JM, Harpaz-Rotem I, Duman RS, Krystal JH, Southwick SM, et al. BDNF Val66Met polymorphism and posttraumatic stress symptoms in US military veterans: protective effect of physical exercise. Psychoneuroendocrinology. (2019) 100:198–202. doi: 10.1016/j.psyneuen.2018.10.011

 142. Blackburn EH, Epel ES, Lin J. Human telomere biology: a contributory and interactive factor in aging, disease risks, and protection. Science. (2015) 350:1193–8. doi: 10.1126/science.aab3389

 143. Elbogen EB, Wagner HR, Fuller SR, Calhoun PS, Kinneer PM, Mid-Atlantic, Mental Illness Research Clinical Center Workgroup E, et al. Correlates of anger and hostility in Iraq and Afghanistan war veterans. Am J Psychiatry. (2010) 167:1051–8. doi: 10.1176/appi.ajp.2010.09050739

 144. Brydon L, Lin J, Butcher L, Hamer M, Erusalimsky JD, Blackburn EH, et al. Hostility and cellular aging in men from the Whitehall II cohort. Biol Psychiatry. (2012) 71:767–73. doi: 10.1016/j.biopsych.2011.08.020

 145. Levy BR, Ferrucci L, Zonderman AB, Slade MD, Troncoso J, Resnick SM. A culture-brain link: negative age stereotypes predict alzheimer's disease biomarkers. Psychol Aging. (2016) 31:82–8. doi: 10.1037/pag0000062

 146. Horvath S. DNA methylation age of human tissues and cell types. Genome Biol. (2013) 14:3156. doi: 10.1186/gb-2013-14-10-r115

 147. Karatsoreos IN, McEwen BS. Psychobiological allostasis: resistance, resilience and vulnerability. Trends Cogn Sci. (2011) 15:576–84. doi: 10.1016/j.tics.2011.10.005

 148. Southwick SM, Pietrzak RH, White G. Interventions to enhance resilience and resilience-related constructs in adults. In: Southwick SM, Litz BT, Charney D, Friedman MJ, editors. Resil Ment Heal Challenges Across Lifesp. New York, NY: Cambridge University Press (2011). p. 289-306. doi: 10.1017/CBO9780511994791.022

 149. Forsman AK, Nordmyr J, Wahlbeck K. Psychosocial interventions for the promotion of mental health and the prevention of depression among older adults. Health Promot Int. (2011) 26(Suppl. 1):i85–107. doi: 10.1093/heapro/dar074

 150. Morrow-Howell N, Hinterlong J, Rozario PA, Tang F. Effects of volunteering on the well-being of older adults. J Gerontol B Psychol Sci Soc Sci. (2003) 58:S137–45. doi: 10.1093/geronb/58.3.S137

 151. Pitkala KH, Routasalo P, Kautiainen H, Sintonen H, Tilvis RS. Effects of socially stimulating group intervention on lonely, older people's cognition: a randomized, controlled trial. Am J Geriatr Psychiatry. (2011) 19:654–63. doi: 10.1097/JGP.0b013e3181f7d8b0

 152. Masi CM, Chen HY, Hawkley LC, Cacioppo JT. A meta-analysis of interventions to reduce loneliness. Personal Soc Psychol Rev. (2011) 15:219–66. doi: 10.1177/1088868310377394

 153. Sippel LM, Pietrzak RH, Charney DS, Mayes LC, Southwick SM. How does social support enhance resilience in the trauma-exposed individual? Ecol Soc. (2015) 20:10. doi: 10.5751/ES-07832-200410

 154. Ng JWY, Barrett LM, Wong A, Kuh D, Smith GD, Relton CL. The role of longitudinal cohort studies in epigenetic epidemiology: challenges and opportunities. Genome Biol. (2012) 13:246. doi: 10.1186/gb-2012-13-6-246

 155. Nustad HE, Almeida M, Canty AJ, LeBlanc M, Page CM, Melton PE. Epigenetics, heritability and longitudinal analysis. BMC Genet. (2018) 19:77. doi: 10.1186/s12863-018-0648-1

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 © 2020 Fogle, Tsai, Mota, Harpaz-Rotem, Krystal, Southwick and Pietrzak. 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/fpsyt-11-538218-t005.jpg
Citation

Tsai et al.
(105)

Tsai et al.
(108)

Tai et al.
(104)

Isaacs et al.
(107)

Sharma et al.
(109)

Teai and
Pietrzak (109)

Martz et al.
(110)

Whealin et al.
(111)

Title

Post-traumatic growth among
veterans in the USA: Results
from the National Health and
Resilience in Veterans Study

What doesn't kil you makes you
stronger: A national studly of U.S.
military veterans

Longitudinal course of
post-traumatic growth among
USS. miltary veterans: Rests
from the National Health and
Resilience in Veterans Study

Psychological resiience in U.S,
military veterans: A 2-year,
nationally representative
prospective cohort study

Religion, spirituality, and mental
health of U.S. miltary veterans:

Results from the National Health
and Resiience in Veterans Study

Trajectories of post-traumatic
growth among US military
veterans: A 4-year nationally
representative, prospective
cohort study

Post-traumatic growth
moderates the effect of
post-traumatic stress on quality
o lfe in U.S. miltary veterans
with life-threatening iliness or

injury

Dynamic interplay between
PTSD symptoms and
post-traumatic growth in older
military veterans

Sample

Cohort 1
(n=8,157)

Cohort 1
Baseline and
Wave 2
(n=1,057)
Cohort 1
Baseline and
Wave 2
(n=1.838)

Cohort 1
Baseline and
Wave 2
(n=2,157)

Cohort 1
(h=8,151)

Cohort 1
Baseline,
Wave 2, and
Wave 3
(n=2.718)

Cohort 1
(=418

Cohort 1
Baseline,
Wave 2, and
Wave 3
(n=12,008)

Findings

50.19% of all veterans and 72.0% of veterans
who screened positive for PTSD reported at
least “moderate” PTG in relation to their worst
traumatic event. A quadratic relationship was
found to best explain the relationship between
PTSD symptoms and PTG.

Greater scores on the Personal Strength
domain of the PTG Inventory-Short Form at
baseline was associated with reduced severity
and incidence of PTSD at a 2-year follow-up.

Five courses of PTG were identified. More than
half of veterans who reported at least
“moderate” PTG maintained that level 2 years
later. PTSD symptoms, medical conditions,
purpose in life, altruism, gratitude, religiosity,
and an active reading lifestyle prediicted
maintenance or increase in PTG

Results suggest that the majority of
trauma-exposed veterans (67.7%) are
psychologically resilient. Higher levels of
.emotional stability, extraversion, gratitude,
purpose in e, and altruism, and lower levels of
openness to experiences predicted resilient
status.

Higher levels of religion/spirituality were also
strongly linked with increased dispositional
gratitude, purpose in fite, and post-traumatic
growth.

Greater severity of re-experiencing and
avoidance PTSD symptoms at baseline
predicted “Consistently Moderate” and *High
and Increasing” PTG trajectories. Compared to
the "Low and Decreasing” trajectory, the “High
and Increasing PTG” trajectory scored higher
on baseline measures of gratitude, purpose in
lfe, spirituslity, and social support.

PTSD was inversely associated with quality of
lite. Both PTGI-Total and all five PTGI subscales
successfully moderated the influence of PTSD
on perceived quality of ffe.

Post-traumatic stress disorder symptoms had
strong associations with both current and
subsequent post-traumatic growth, with the
relationship optimally characterized by a
non-linear, “inverted U” shaped association in
which moderate PTSD symptoms are
associated with the greatest gains in PTG over
time.

Clinical implications

Greater social support, purpose in lite and
intrinsic religiosity were independently
associated with PTG, suggesting that clinical
interventions designed to promote these
factors may help foster post-traumatic growth.

Veterans who perceive greater gains in
personal strength, perhaps s a result of
developing greater coping skills in response to
previous traumas, may be better able to cope
with subsequent traumas.

Potentially reading and writing about the
trauma may faciltate PTG in veterans with
PTSD and physical health conditions may help
reduce burdens from these disorders.

Purpose in lfe, gratitude, and altruism, are
potentially modiifiable, and thus suggest
possible population-based targets for
prevention and treatment efforts designed to
bolster psychological resilience in veterans.

Broader spiritual activities/practices, such as
mindfulness, yoga, and breathing-based
meditation may have beneficial effects in
mitigating symptoms of PTSD, depression and
anxiety.

Multidisciplinary approaches that include peer
support programs, spiitual leaders, and loved
ones in the clinical process may be needed to
enhance these deep philosophical domains of
fife and functioning, and help faciltate PTG.

Acceptance and Commitment Therapy or
Coping Effectiveness Training may help
individuals with lfe-threatening injuries and
medical conditions with finding some positive
aspects of e that can instil new meanings,
despite the fact that their medical conditions
may never be cured and could even worsen.
Interventions to promote deliberate,
constructive attempts to manage chronic
PTSD symptoms via active and religious coping
may help promote greater post-traumatic
growth in trauma-exposed veterans
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Findings

Negative age stereotypes predicted shorter
telomere length in veterans age 60 and older.

FKBPS polymorphisms and childhood abuse
may contribute to ulnerabilty for PTSD
symptoms and may be most strongly associated
with trauma-related hyperarousal symptoms that
‘comprise this phenotype.

Hostilty, specificaly, diffculties controling anger,
was associated with peripheral telomere
shortening.

Higher major depression polygenic risk scores.
were associated with a significantly increased
tisk of alcohol dependence.

Insecure attachment style and the interaction of
‘OXTR rs53576 and attachment style were
associated with probable lifetime PTSD

The T allele of NPY gene promoter rs16147 was
associated with resiliency to cumulative
traumatic stress, especially resiience to intrusive
symptoms.

The interaction of APOE epsilond carrier status.
and cumulative trauma burden was associated
with greater severity of PTSD symptoms. Greater
social Support was associated with lower
severity of PTSD symptoms among APOE
epsilond allele carriers with greater cumulative
trauma burden.

APOE epsilond allele carriers with PTSD had

substantially greater cognitive diffcuttes than
epsiond carrers without PTSD.

Met allele carriers reported greater severity of
lifetime and current PTSD symptoms, specifically
re-experiencing symptoms, with a significant
interaction between Met carrier status and
lifetime trauma load. Exercise moderated the
interaction.

Psychosocial factors of lifetime trauma burden,
child sexual trauma, and negative beliefs about
‘aging were independently associated with DNA
‘aging. Diabetes, hypertension, and body mass
indeex also emerged as correlates of DNA aging.
Secure attachment style fully counteracted the
significant interaction of FKBP5 homozygous
minor allele carriage and history of childhood
abuse that was associated with greater severity
of PTSD symptoms.

The detrimental effect of depression on cognitive
functioning was moderated by two factors
known to alter BDNF function the brain: BDNF
ValbBMet genotype and physical exercise.

Clinical implications

Since negative age stereotypes can be modified,
such interventions may help prevent premature
cellular aging as well as age-related functional
decline.

Findings may be useful in informing etiologic
models of PTSD, by linking these candidate
FKBP5 polymorphisms to specific PTSD
symptom clusters, most notably hyperarousal
symptoms

Results underscore the importance of assessing
anger and aggression among veterans with high
levels of hostiity. Cognitive behavioral anger
management treatments may be helpful in
mitigating elevated hostiity and associated
acceleration of biological aging.

Findings suggest that common genetic factors
contribute to MDD-AD comorbidity and that
some individuals carry a genetic predisposition
for both disorders.

Findings may inform biosocial models of PTSD
and suggest that individuals with one or more
OXTR rs53576 alleles may benefit from
interventions that target the oxytocin system and
efforts to improve attitudes and feelings toward
relationships to facilitate social coping.

NPY 1516147 T allele carriers may be less
physiologically reactive to trauma cues, because
they produce greater levels of NPY during stress.
Further research is needed to evaluate whether
interventions designed to enhance NPY levels1
may help promote stress resilience in
trauma-affected populations.

Enhancement of social support networks among
highly trauma-exposed veterans at elevated
genetic risk for PTSD may help mitigate PTSD
symptoms

Findings underscore the importance of
assessing, monitoring, and treating PTSD in
veterans and other trauma-affected populations
who are at increased genetic risk for cognitive
deciine and dementia.

Findings suggest that interventions designed to
bolster engagement in physical exercise may
help mitigate PTSD symptoms in veterans who
are Met allele carriers and highly exposed to
trauma.

Findings underscore the importance of
interventions targeting negative beliefs about
aging and modifiable factors linked to DNA aging
in veterans at increased risk of age-related
morbidities and mortality.

Results suggest that treatment designed to
promote a secure attachment style may help
counteract the deleterious interactive effect of
FKBP5 polymorphisms and childhood abuse
and help mitigate risk for PTSD.

For veterans at risk of cognitive dysfunction,
prevention and treatment efforts designed to
promote physical exercise may help preserve
cognitive functioning.
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US veterans
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Findings.

Six percent of veterans reported past 2-week
suicidal ideation, and combat veterans were
more likely to contemplate sicide than
non-combat veterans.

Among older U.S. veterans who endured a high
number of traumas in their lfetimes, nearly 70%
were psychologicaly resiient in later lfe.

44% of veterans reported feeling lonely at least
some of the time. The largest magnitude
associations were observed for support and
secure attachment style negatively associated
with loneliness, and depressive symptoms being
positively associated.

The prevalence suicidal ideation, anxiety, PTSD
‘was found to be significantly lower among
participants who fully resisted negative age
stereotypes, compared to those who fully
accepted them.

Among the 20.4% of veteran caregivers, combat
exposure was associated with less emotional
caregiving strain and grandparenting was
‘associated with increased perception of
caregiving reward. Gratitude, happiness, and
social support were acitionally associated with
greater reward.

Most older veterans rated themselves as aging
successfully. Physical health difficulties and
urrent psychological distress were most strongly
negatively related to successful aging, while
resilience, gratitude, and purpose in lfe, were
most strongly positively related.

Gurrent utiization was associated with lfetime
PTSD or depression, lfetime drug use disorder,
severity of current psychiatric symptoms, medical
difficulties, and lower perceptions of stigma.

Older U.S. veterans emphasized health
behaviors, social engagement, and dispositional
characteristics as key determinants of successful
physical, emotional, and cognitive aging

Older age, being marriec/cohabiting, retirement,
and number of medical conditions were
‘associated with an increased risk of any incident
disabilty. Purpose in life was found to be
protective for incident disabilty.

Higher perceived support was associated with
fewer mental health difficultes in younger but not
older veterans, while community integration was
associated with fewer mental health diffculties in
older but not younger veterans.

Younger LGB veterans were most likely to report
Iitetime depression and/or PTSD and current
depression compared with heterosexual and
older LGB veterans. Older LGB veterans had low
levels of mental health problems, but reported the
smallest social support networks.

Veterans with more negative age stereotypes
were more likely to develop psychiatric
conditions. Active coping decreased the
likelihood of older individuals experiencing a
detrimental health impact from negative age
stereotypes.

Clinical implications

The low rate of treatment among veterans
contemplating sticide underscores the need to
improve outreach to at-risk older veterans in the
general veteran population.

Lack of disabilty, secure attachment style,
college/higher education, emotional stabilty,
community integration, and purpose in lile were
strongly related to resiience. Population-based
interventions targeting modfable factors such as
community integration and purpose in ife may
help promote resilience in veterans.

Results underscore the importance of
multtactorial approaches (such as health and
psychosocial approaches) in the prevention and
treatment of loneliness in older veterans.

Findings underscore the importance of taking
negative age stereotypes into account in
etiological models of late-lfe psychiatric
conditions.

Results suggest that significant early-ffe
stressors may help confer greater resiience to
the emotional demands of caregiving in older age
and that both the caregiving context (i., hours,
relationship type) and caregivers' attitudes may
contribute to strain and reward.

A dimensional approach to studying successful
aging may help inform the development of clinical
assessment, prevention, and treatment strategies
that go beyond symptom management and work
toward promoting functioning and well-being in
older veterans.

Results highiight the importance of efforts to
identify veterans who may beneft from mental
health care because of predisposing and need
characteristics, such as mental and physical
health disorders.

Older veterans emphasize individual health
behaviors, self-reliance, and social
connectedness as key determinants of
successful aging. Prevention efforts to promote
these factors may help promote successful aging
Purpose in lfe may help mitigate risk of physical
disabilty through a broad range of mechanisms.
Further research should evaluate whether
interventions to increase purpose in ife may help
mitigate risk for physical disabilty among older
veterans.

Interventions targeting general mental health or
global distress in younger male veterans should
focus on enhancement of close relationships and
teelings of support; whereas interventions
focused on older male veterans should
encourage integration in the community.
Engaging older LGB veterans as a social support
resource (e.g., mentoring) to help improve anc/or
protect the mental health of younger LGB
veterans may also have positive effects for the
older LGB mentors by increasing their social
resources.

Active coping may help blunt the acverse impact
of negative age stereotypes, thus suggesting that
efforts to promote adaptive coping skills may help
mitigate risk for psychiatric conditions in older
veterans.
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Findings

Aimost 8% of US veterans screened positive for
MST, with higher rates among female and younger
Veterans. MST was associated with elevated rates
of comorbidities and suicidaity, reduced functioning
and qualty of fe.

Female VA patients were more likely to be low
income, not employed, from racial-ethnic minority
groups, combat veterans, and were more likely to
have a disability, screen positive for PTSD, and
report poorer mental health-related functioning than
non-VA female veterans.

Younger age, male sex, lower education, lower
income and greater number of fe-time traumatic:
events were associated with life-time AUD.

Protective psychosocial characteristics and aspects
of social connectedness were negatively associated
with hostilty. Psychological distress predicted all
symptomatic hostilty courses, while alcohol misuse
predicted chronic aggressive urges and all
symptomatic courses of difficulties controling anger.

Among all veterans, 8.5% reported any lfetime
homelessness in their adult fe, but only 17.2% of
those reported using VA homeless or social
services.

Self-employed veterans were more likely to serve in
Vietnam and to serve in the miltary for fewer years.
Higher levels of openness, extraversion, optimism,
purpose in lfe, and greater need for autonomy and
professional development were observed among
self-employed veterans.

More than a third of U.S. veterans gamble
recreationally, with a 2.2% screening positive for
problem gambling. Both recreational and problem
gambling were associated with elevated trauma
burden and psychiatric comorbidtes.

Compared to non-combat veterans in the

United States, combat veterans have elevated rates
of PTSD, suicide attempt, stroke, and chronic pain
independent of other sociodemographic, miltary,
and mental health factors.

Female veterans had higher prevalence estimates of
lifetime and current psychiatric conditions, and
lifetime histories of arthrits, migraine headaches,
and osteoporosis, but lower prevalence estimates of
lifetime substance use disorders, and lfetime
histories of diabetes, heart attack, and high blood
pressure.

Desirable effects of service were more frequently
endorsed than undesirable effects, but perceptions
of miltary service were associated with sicidal
ideation and other mental health conditions.

Lifetime major depressive disorder was linked to an
excessive drinking trajectory, while fewer medical
conditions and lower social support were linked to @
moderate drinking trajectory. Having a secure
attachment style and greater social support, and
absence of lifetime MDD was linked to recovery
from excessive drinking.

Veterans with AUD/PTSD were more fikely to screen
positive for depression, anxiety, suicidl ideation, to

have attempted suicide. They also scored lower on

measures of functioning and quality of ffe.

Obesity was associated with greater trauma burden;
elevated rates of a broad range of physical and
mental health conditions, poor quality of lfe, and
decreased engagement in an active lifestyle.

Both full and subthreshold PTSD were associated
with increased odds of sleep disorder and
respiratory conditions. Full PTSD was associated
with increased odds of osteoporosis or osteopenia
and migraine, while subthreshold PTSD only was
associated with increased odds of diabetes.

‘Comorbid PTSD/AUD had lower
social/psychosocial protective factors than
AUD-only. Social/psychosocial factors partially
mediated PTSD and suicidal ideation. Only
psychosocial factors partially mediated link between
PTSD and suicide attempts.

Veterans who use VA services have a substantially
elevated mental and physical health burden
compared to other veterans. The primary factor
differentiating VA users from those that did not was
presence of lifetime psychopathology.

Veterans with probable PTSD/MDD were more likely
to have attempted suicide and scored lower on
measures of functioning and quality of fe and
screen positive for current suicidal ideation, lifetime
suicide attempts, probable generalized anxiety and
social anxiety disorders.

Veterans with comorbid PTSD/MDD were more
likely to be diagnosed with heart disease, migraine,
fibromyalgia, and theumatoid arthritis compared to
those with MDD-only, and were at greater odds of
being diagnosed with hypercholesterolemia and
hypertension relative to those with PTSD-only.

Compared to female MST sunvivors, male MST
sunvivors reported increased lifetime traumatic
events, hostilty, and history of drug use disorder,
whereas female veterans reported increased lifetime
PTSD symptoms.

19.4% of veterans met criteria for lfetime nicotine
dependence. Veterans with lifetime nicotine
dependence were more likely to have psychiatric
‘and medical conditions and lower physical
functioning compared with veterans without.

Black and Hispanic veterans with lfefime AUD may
experience a higher disease burden relative to white
veterans.

Racial/ethnic minority status, number of fetime
traumas, and time spent engaged in private
religious/spiritual activities were associated with
PTSD/MDD status, while higher scores on
measures of community integration and
dispositional optimism were negatively associated
with comorbid PTSD/MDD status.

Approximately 6% of veterans developed AUD over
7-year follow-up period. Drug disorders, alcohol
use, and trauma characteristics were associated
with risk of developing AUD.

5.8% of U.S. veterans have co-occurring PTSD and
obesity. Veterans with PTSD and obesity have
elevated mental and physical health burden and
suicide risk.

The prevalence of co-occurring obesity and
smoking among U.S. veterans was 5.4%
Co-occurring obesity and smoking was positively
associated with mental and physical health
problems, higher level of trauma and stress burden,
and lower quality of ffe.

Clinical implications

Screening for MST may help identify
Veterans who are at risk for a broad range
of mental health and functional difficutties,
as wel as increased need for mental
heaith services.

VA may serve as a health care “safety net”
for many female veterans; female and male
veterans experience similar stigma-related
barriers to mental health care, such as fear
of being perceived as weak.

Comprehensive assessment of trauma
histories, as well as monitoring and
treatment of trauma:related
psychopathology and suicidalty, may help
mitigate risk for AUD in veterans.
Aggressive urges and difficulties
controling anger are prevalent in U.S.
veterans. Integrated treatments that target
psychological distress and alcohol use
problems, and bolster protective
psychosocial factors and social
connectedness may be helpful in
miigating hostilty and anger in veterans.
Veterans with low income, and poor
mental and physical health, were more
likely to have experienced homelessness
and may most benefit from targeted
senvices. There may also be barriers to
care for many homeless veterans,
especially for those who live in rural areas.
Results highlights the significant scope of
job creation and economic activity driven
by self-employed veterans; they also
highiight the psychosocial profile of this
population.

Findings underscore the potential utiity of
screening and treatment initiatives for
gambling among veterans, and of the
importance of trauma as a risk factor for
problem gambiing in veterans.

Identifying, screening, and treating combat
veterans, and promoting access to and
use of integrated mental and physical
health services is extremely important, as
combat veterans potentially face complex
mental and physical health symptoms
after deployment.

There are substantial gender differences in
the prevalence of many health conditions
in veterans. With more women joining the
military, consideration of their unicue
heaith needs is critical for delivering
gender-sensitive care and developing
effective health interventions.

Findings underscore the importance of
evaluating veterans’ perceptions of service
in therapy. Assessing perceptions of
service could also be used as a method to
identity possible at-risk veterans who
might benefit from mental health sevices
and resources.

Targeting depression and related
interpersonal factors such as attachment
style and social support in
population-based prevention and
treatment initiatives may help prevent,
mitigate, and promote recovery from
excessive alcohol consumption in
veterans.

Findings highlight the clinical severity,
including both mental and physical health
burden, associated with having PTSD in
addition to AUD and the importance of
screening veterans for these disorders.
Results underscore the importance of
multicomponent behavioral interventions
and weight management interventions,
and consideration of the role of trauma
and PTSD as risk factors for obesity in
veterans.

Dysphoric arousal symptoms of PTSD are
particularly strongly linked to physical
conditions. Sleep disturbances, in
particular, may drive the relationship
between PTSD symptoms, and respiratory
and inflammatory diseases, and may be
targeted in integrated mental-physical
health interventions.

Enhancing protective factors within
psychological treatments, such as
strength-based interventions that aim to
foster pre-existing protective factors, may
contribute to better clinical outcomes in
veterans with PTSD and AUD.

Results highlight the importance of
specialty VA services targeting PTSD,
depression, anxiety, social phobia, DUD,
and suicidalty. Education efforts targeting
cultural and/or social norms that interfere
with help-seeking behavior in veterans
may also help connect veterans to care.
Results suggest that the deleterious
effects of PTSD and MDD on mental
health functioning and QoL are additive,
such that their co-occurrence is
associated with the largest magnitude of
impairment relative to each disorder alone.
Veterans with co-occurring PTSD/MDD
may be at increased risk for the
development of cardiovascular disease.
Results suggest the importance of
integrating mental health services in
primary care settings to increase access
and utilzation among older veterans.
Results suggest that there may be
gender-specific clinical profiles in veterans
who experienced MST, which may help
inform personalized interventions in this
population.

Veterans with lifetime nicotine dependence
may reqire a comprehensive and
integrated approach to mental and
physical health care, which includes
attention to mental and physical health
comorbidtes.

Results suggest higher disease burden for
racial/ethnic minority veterans with AUD
and underscore the importance of
race/ethnicity-sensitive assessment,
monitoring, and treatment of AUD for
veterans.

Results underscore the need to study
whether targeting dispositional optimism
and community integration in prevention
and treatment efforts for PTSD/MDD may
enhance clinical outcomes in this
difficult-to-treat population.

Results underscore the importance of
prior substance use history, as well as
trauma-related factors such as aclult
sexual trauma and anxious arousal
symptoms, as determinants of incident
AUD.

Integrated, multi-component interventions
targeting PTSD and comorbid obesity may
help mitigate the elevated mental and
physical health burden in this population.
Findings underscore the importance of
multi-component interventions targeting
obesity and smoking in veterans.
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Findings

The prevalence of lfetime and current PTSD
was 8.0 and 4.8%, respectively, and PTSD was
associated with elevated risk for mood, anxiety,
suicidality, and substance use disorders.

A new 7-factor model of DSM-5 PTSD
symptoms was found to be a superior fit
compared to 5 other modls ranging between
4- and 6-factors of PTSD.

Differential patterns of associations were
observed between 7 DSM-5 PTSD symptom
clusters, and psychiatric comorbidities, suicidal
ideation, hostiity, and functioning and quality of
ife.

19.2% of veterans with lfetime PTSD and
16.1% of veterans with past-month PTSD
screened positive for the dissociative subtype.
Those with the dissociative subtype reported
more severe PTSD symptoms, comorbid
depressive and anxiety symptoms, alcohol use
problems.

5.29% of veterans screened positive for
past-month PTSD and a new 6-factor model of
DSM-5 PTSD symptoms was found to provide
the best dimensional representation of PTSD
symptom clusters and demonstrated validity in
assessing health outcomes.

Comparing al classes to the most severe
PTSD class, most diferences were found for
utiization of mental health treatment; and the
preferred use of self-distraction, denial, active
coping, emotional and instrumental support,
and behavioral disengagement coping
strategies.

Approximately 1 in 10 older US veterans
experienced a ciinically significant exacerbation
of PTSD symptoms in late life. Executive
dysfunction may have contributed to risk for
exacerbated PTSD symptoms.

Approximately one in three US veterans
experienced clinically significant PTSD
symptoms in their lifetime. Further,
subthreshold PTSD was associated with
elevated comorbid psychiatric disorders, as
well as decrements in mental and physical
functioning.

The prevalence of DSM-5 probable PTSD,
conditional probability of probable PTSD, and
odds of psychiatric comorbidity were similar to
prior findings with DSM-IV-based measures in
US veterans.

The 20-item DSM-5 PTSD network
demonstrated that the most central symptoms
were negative trauma-related emotions,
flashbacks, detachment, and physiological cue
reactivity.

CFA results indicated an excellent ft for the
combined CFA model of the 7-factor hybrid
model of PTSD and two-factor AUDIT model.
Lifetime dysphoric arousal, negative affect, and
anhedonia symptom clusters were most
strongly associated with past-year alcohol
consequences.

Asignificantly greater proportion of veterans
met criteria for lifetime and past-month PTSD
under DSM-IV/5 than under ICD-11.
21.8-35.9% of those who met criteria under
DSM IV/5 did not meet under ICD-11, whereas
only 2.4-7.1% of those who met under ICD-11
did not meet under DSM-V/5.

Of the veterans with possible lifetime PTSD,
nearly 40% of were included in the subtype.
Items assessing derealization and
depersonalization were the strongest indicators
of the dissociative subtype.

PTSD symptoms at Time 1 and Time 2 using
the DSM-5 PTSD symptom network structure
did not differ significantly with regard to
network structure or global strength.

Athree-class solution was determined, with
Dysphoric (36.29%), High Symptom (34.0%),
and Threat (29.8%). Threat had greater
intrusions and avoidance; Dysphoric had
greater negative affect. The High Symptom
typology had high probabilties of all symptoms.
Nonspecific anhedonic and hyperarousal
symptoms of PTSD were most strongly
associated with measures of physical and
mental functioning, quality of lfe, and suicidal
ideation.

27.6% of veterans reported poor sleep quality,
with poor sleep quality being significantly higher
among veterans who screened positive for
probable PTSD. Poor sleep quaiity partially
mediated the relationships between PTSD
symptom severity and functioning and QOL
measures.

1 in 5 veterans endorsed mild-to-severe
dissociative symptoms and veterans with
dissociative symptoms had greater psychiatric
comorbidity and poorer functioning.
Dissociative symptoms predicted suicide risk
above other comorbidities and trauma history.

Cl

cal implications

Protective characteristics such as resiience,
community integration, and secure attachment
style, were associated with decreased risk for
PTSD, thereby suggesting the importance of
potentially targeting these factors in prevention
and treatment efforts.

Identifying the optimal dimensional
representation of PTSD symptoms can help
inform the etiology of PTSD, and comorbidity
between PTSD and other psychiatric disorders.

Results suggest that a 7-factor hybrid model of
DSM-5 PTSD symptoms provides greater
specificity in regards to how the phenotypic
expression of PTSD symptoms relates to
comorbidties, suicidalty, hostilty, and
functioning and quality of lfe.

Itis clinically relevant to identify veterans with
the dissociative subtype of PTSD, as they
reported higher levels of depression, anxiety,
alcohol problems, hostilty, and PTSD
symptoms.

Findings suggest the 6-factor model of PTSD.
symptoms may provide a more refined
phenotypic model of PTSD than the 4-factor
DSM-5 model, and may have utity in
understanding the etiology of PTSD,
personalization of treatment, and monitoring of
treatment outcomes.

Findings underscore the importance of
considering personality pathology in examining
the heterogeneity of PTSD symptom
presentation, as typologies differed in refation
to mental healthcare utilization, coping
strategies, and substance use.

Resuts underscore the importance of routine
assessment and monitoring of PTSD
symptoms, particularly anxious arousel, in
aging veterans, even among those who have
not previously been symptomatic.

Results underscore the importance of
assessment, prevention and treatment efforts
in targeting veterans and other trauma-affected
individuals clinically elevated PTSD symptoms
that ave below the threshold for a diagnosis of
PTSD.

Findings indicate that veterans should be
assessed for a wide range of both military and
non-miltary trauma when screened for PTSD,
and highlight the high rates of comorbid PTSD
and other mental disorders.

Specific intrusive, negative cognition and
mood, and hyperarousal symptoms are central
to the PTSD symptom network in symptomatic
veterans. Interventions targeting these
symptoms may help mitigate chronicity of this
disorder.

Results highlight the need to assess for
alcohol-related consequences in veterans with
internalizing PTSD symptoms, and underscore
the importance of assessing beyond mere
aloohol consumption to the adverse
consequences of alcohol use.

Of the estimated 1.3 milion U.S. veterans with
alifetime history of DSM-5 PTSD, over 280,000
(22%) would not meet ICD-11 criteria and
these individuals might not have access to the
same healthcare, disability benefits, and other
important services that they would under
DSM-5

Derealization/depersonalization on the DSPS
has the potential to identify individuals with the
dissociative subtype of PTSD, while the
amnesia and loss of awareness subscales may
provide useful supplemental Information about
current symptorns.

Findings suggest that trauma-related
avoidance, intrusive, and dysphoric symptoms
may contribute to the chronicity of PTSD
symptoms in veterans.

The three identified PTSD typologies were
differentially linked to clinical and trauma
characteristics. These findings underscore the
importance of a personalized approach to the
assessment and treatment of DSM-5 PTSD.

Interventions targeting non-specific
anhedonic/internalizing and initabilty and
aggression symptoms of PTSD may be useful
in mitigating suicidal ideation, and promoting
functioning and quality of e in veterans.
Nearly 1 of 3U.S. veterans reported poor
quality sleep. Assessment and monitoring of
sleep difficulties may help mitigate the
deleterious effect of PTSD symptorms on
functioning and QOL.

Dissociative symptoms in veterans may be a
transdiagnostic risk factor for mental disorders.
and functional difficulties independent of
trauma exposure and PTSD.
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Findings

18.7% of U.S. veterans had chronic, onset, or
remitted suicidal ideation. Medical and
psychological co-morbidities increase risk of
chronic suicidal ideation. Social connectedness
was protective for remitted and onset, but not
chronic suicidal ideation.

Decreased risk of suicidal ideation was
independently associated with greater social
support, curiosity, resilience, and
acceptance-based coping. Increased risk of
suicidalideation was associated with
loneliness, disabilty in instrumental daily
activities, PTSD symptoms, somatic problems,
alcohol use problems, denial-based coping,
and higher age.

Atotal of 10.8% of combat veterans
acknowledged transgressions by self, 25.5%
endorsed transgressions by others, and 25.5%
endorsed betrayal, which were associated with
tisk for mental disorders and suicidality.

Military sexual trauma survivors who reported
more severe psychological distress, hazardous
alcohol use, and perceived general disapproval
from others were significantly more liely to
report suicidal ideation in the past two weeks.
Hazardous alcohol use and perceived general
disapproval from others were associated with
being more likely to report attempting suicide in
adulthood.

Interactions between global meaning i life,
transgressions by others, and betrayal
experiences were significant. Higher meaning in
life was associated with sigrificantly lower
likelihood of experiencing suicide ideation at
higher levels of transgression by others and
betrayal experiences.

Current suicidal ideation was 29.4% and the
prevalence of lfetime SA was 28.0% in US
veterans. Greater purpose in life, curiosity, and
optimism were negatively associated with
suicidal ideation. None of the protective
correlates were associated with attempt history.
Nearly one in three (27.1%) of veterans with
PTSD and/or MDD developed suicidal ideation
over the 7-years. Racial minority status and
lower scores on measures of purpose in
conscientiousness, and frequency of religious
service attendance were independently
associated with incident suicidal ideation.

Clinical implications

Bolstering social connectedness may be
helpful in reducing risk for SI and possibly
promoting remission from S.

Greater perceived social support, curiosity,
resilience, and acceptance-based coping are
modifiable and addressed in contemporary
cognitive-behavioral psychotherapies, and thus
may be promising targets in prevention efforts
designed to mitigate suicide risk in veterans.

Results underscore the importance of moral
injury as a risk factor for mental disorders and
suicidality in combat veterans. Treatments
addressing moral injury may help mitigate risk
for these outcomes.

Assessing alcohol use, beliefs regarding how
one is perceived by others after their worst
traumatic experience, and current
psychological distress may be useful targets of
screening when considering suicide risk in MST
survivors.

Purpose and meaning i lfe may be
intervention targets to help reduce suicide risk
for veterans who experienced potentially
morally injurious experiences of betrayal and
transgressions by others.

Purpose in lfe, curiosity, and optimism may
help mitigate suicide risk and could be targeted
in suicide prevention and interventions efforts in
high-risk populations.

Lower purpose in e and conscientiousness,
Wwhich are potentially modifiable, explained the
vast majority of variance in incident suicidal
ideation and may be targeted in suicide
prevention efforts in veterans with PTSD and
MDD.
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