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Abstract 

 

Objectives: Older veterans may be vulnerable to mental health problems. Meta-analytic and 

systematic review methods sought to determine the prevalence rate of mental health disorders 

in older military veterans (≥65 years).  

Methods: Eleven studies were eligible and meta-analyses of veteran depression, substance 

abuse, post-traumatic stress disorder (PTSD), anxiety, dementia, bipolar disorder and 

schizophrenia were conducted.  

Results: Although conducted exclusively with US veterans, higher prevalence rates of 

substance (5.7%) and alcohol use disorders (5.4%) in older veterans were found compared to 

geriatric community populations. However, the prevalence of other mental health disorders, 

including PTSD and depression, in older veterans did not differ substantially from 

community estimates. 

Conclusions: The rates of disorder prevalence observed indicates a need for continued 

awareness of mental health difficulties in older veterans. In future, studies with non-US 

military samples using longitudinal design are required to further understand the prevalence 

of mental health disorders in geriatric veterans.    
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As life expectancy grows, the military veteran population is becoming increasingly 

elderly, with almost 2.2 million veterans in the United States (US) aged 80 and older (1), with 

similar numbers of older veterans reported in the United Kingdom (UK; 2). Older veterans 

may be at an increased risk of mental health disorders compared to similarly aged non-

veterans. First, a significant proportion of older veterans will have been exposed to combat 

and may experience long-term adjustment difficulties as a result, including post-traumatic 

stress disorder (PTSD; 3). Second, research has found high levels of social isolation and 

depression in the elderly due to factors including transport and communication difficulties or 

poor health (3–5), and geriatric veterans can be vulnerable to isolation and loneliness (4,6). 

Finally, as the cohort of US veterans who served in Vietnam ages, substance abuse disorders 

(SUDs) may be a growing concern given the greater lifetime prevalence of SUDs in this 

group (7). Consistent with this, several studies have reported older veterans (≥ 65 years) to 

experience a variety of mental health problems, including SUDs and depression (8–11). 

Taken together, mental health disorders in elderly veterans represent a growing public health 

problem given the significant impact on veteran quality of life and increased healthcare costs 

(12,13). 

Purpose of the current review 

Older veterans appear to be at risk for several mental health disorders; however, 

research has yielded mixed findings and the prevalence rates of mental health problems in 

older veterans remains unclear. To address this, we present a systematic and meta-analytic 

review of studies examining the prevalence rate of mental health disorders in older veterans 

(≥65 years) including depression, substance abuse, PTSD, anxiety, dementia, bipolar disorder 

and schizophrenia, to allow conclusions derived from the evidence base.  

 

Method 

 Search strategy 
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A computer based search of electronic databases, including EMBASE, PubMed, 

PsycINFO, PILOTS, Web of Science, was conducted between November-January 2017. The 

search terms were mental health, geriatric and veteran (see Supplementary Table 1). We also 

searched reference lists of included articles and relevant review papers (e.g. 14,15) Google 

Scholar, issues of journals, and contacted key authors in the field to find additional studies.  

Eligibility criteria 

 Articles had to meet the following inclusion criteria: i) study group of veterans, 

defined as any individual who served in the Armed Forces, ii) a sample (N  450) with a 

mean age of 65 years, iii) report of current, period or lifetime estimates of mental health 

disorder prevalence. Studies had to have a sample size of 450 or greater to ensure stable 

prevalence estimates, consistent with previous reviews (e.g., 16–18). Articles were excluded 

on the following grounds: 

a) Single-case studies. 

b) Study sample selected because the participants were a targeted group (e.g. racial 

group) or had a specific comorbid primary physiological or psychiatric disorder (e.g. 

Parkinson’s, dementia, etc.) as this may limit the generalizability of findings. 

c) Study participant mental health was assessed by self-report.  

d) The article was a review or only presented qualitative findings. 

e) Conference abstracts and PhD dissertations where further information or published 

versions could not be obtained were excluded.  

f) Studies not written in English.  

Authors (VW & SAMS) independently screened articles and extracted data. A flow chart 

(Figure 1) shows the number of articles retrieved. The final sample consisted of eleven 

studies that met the inclusion criteria.  

Data extraction 
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The following data was extracted from each study: (a) author name; (b) publication year; 

(c) study location; (d) study design; (e) participant ethnicity; (f) participant socio-economic 

status (SES); (g) era of deployment (e.g. Korean War, Vietnam War, etc.); (h) gender 

distribution; (i) participant age; (j) assessment time points; (k) mental health disorder 

prevalence rate and type; (l) instruments/diagnostic criteria used; (m) sample size and (n) any 

sources of bias or ethical issues. The data was extracted and assessed by two authors (VW & 

SAMS) with any disagreements resolved following discussion and consensus.  

Quality rating 

  Two authors (VW & SAMS) independently assessed the methodological quality of 

included studies using a 14-item study design specific checklist (19). Checklist items include 

an assessment of whether: the study objective was clearly stated; the outcome measures were 

clearly defined, reliable and used consistently; and whether key potential confounding 

variables were measured and controlled for. Studies were scored depending on whether they 

met the specific criteria (‘no’=0, ‘yes’=1). Studies had to meet criteria for at least scale items 

three, eleven, and fourteen to receive a quality score of ‘good.’ A study that met criteria on 

two of three items received a quality rating score of ‘fair’, while a study that met one or none 

of these items received a score of ‘poor.’ There was strong agreement between reviewers and 

disagreements were resolved through consensus.  

Statistical analysis 

As eight disorders were analysed in this review, separate meta-analyses were 

conducted for each disorder. Few studies included measures of disorders such as affective 

disorder, adjustment disorder, and psychosis (k=3). Meaningful prevalence rates of these 

disorders could not be calculated and are not included in this analysis. Prevalence rates were 

coded into proportional effect sizes (by dividing the number of cases by the sample size). A 

random-effects model was chosen a priori to calculate the pooled prevalence of mental 
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disorders and 95% confidence intervals (CI). Statistical analyses were conducted using 

MetaXL (epigear.com). We used a double arcsine transformation to avoid unduly large 

weight being applied to studies with small or large prevalence (20). Cochran’s Q and I2 

statistic were used to assess heterogeneity. Where possible, we descriptively compared study 

disorder prevalence estimates by demographic and study population characteristics and 

quality rating.   

Publication bias of each of the disorder prevalence analyses was examined by creating 

funnel plots to provide a visual representation of the data. Rank correlation tests (21) and 

regression tests (22) were conducted to determine if there was any evidence of publication 

bias.  

Results 

Study sample 

  The eleven included studies dated from 2000-2016 and involved 1,612,073 

participants. Participants had an average age range of 68.6 – 84.3 years, although in four 

cases, participant age could not be calculated from the information provided ([9, 23–25). 

Most study participants were male. Seven studies reported participant marital status, with the 

percentage of married participants ranging from 43% (25) to 67.3% (24). Veteran combat 

exposure type was largely unreported, with only one study reporting that participants had 

served in Vietnam and/or Korea (24). Ethnic composition of the sample was reported in 

seven studies and these studies consisted of mostly Caucasian participants, although a 

substantial proportion of ethnicity data was missing in three studies (9,23,26).  

Mental health diagnosis was determined by the clinician diagnosis given in the 

veteran’s treatment file in eight studies and by diagnostic interview in three studies (see 

Table 1). Studies that utilised diagnostic codes from treatment files did not supply 

information regarding the time frame of diagnosis (e.g. diagnosed in the last two weeks, last 
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month, lifetime, etc.), except for DiNapoli et al. (26) who examined mental health problems 

newly diagnosed in the last year. Of the studies that utilised diagnostic interviews, Mohamed 

et al. (24) assessed veteran mental health over the last week using the Brief Symptom Index 

(27), while substance use was measured over the last 30 days using the Addiction Severity 

Index (28). Wray et al. (29) assessed depressive symptoms over the last two weeks using The 

Patient Health Questionnaire-9 (30) and PTSD symptoms over the last month using PTSD 

Patient Checklist (PCL; 31). Study characteristics and prevalence rates are reported in Tables 

1 and 2.  

Depression 

Veteran depression prevalence was reported in nine studies (see Table 2). The pooled 

prevalence of depression was 13.4% (95% CI 2.04%, 30.70%, Q(8)= 429751.74, p<.0001, 

I2=99.99). Most estimates were between 3% and 19% of the population (Supplementary 

Figure 2). Two studies reported considerably higher prevalence estimates of 61.3% and 

62.7% (26,29), although patients in these studies had often recently been diagnosed with a 

mental health disorder. The five studies reporting lower prevalence of depression largely 

recruited participants following non-mental health treatment (Table 1). Moreover, studies 

reporting lower prevalence estimates determined participant diagnosis from their treatment 

file. Conversely, participants were identified as meeting diagnostic criteria by Wray et al. 

(29) following an assessment of patient behavioural health problems. No other marked 

differences in participant demographic characteristics (e.g. marital status, ethnicity, SES, 

education attainment, etc.) were observed between high and low prevalence reporting studies.  

PTSD 

 Eight studies reported data on older veteran PTSD prevalence. The pooled prevalence 

of PTSD was 8.4% (95% CI 2.04%, 17.88%, Q(7)= 146663.26, p<.0001, I2=99.99). Most 

PTSD estimates were between 1.0% and 22.0% (Supplementary Figure 3). Three studies 
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reported high PTSD prevalence (23,26,29), and five studies reported lower PTSD prevalence 

(range 1.0-8.8%; 8,9,24,32,33). No marked difference was observed between high and low 

PTSD prevalence studies in terms of study or demographic characteristics. Although, Wray et 

al. (29) who reported one of the highest prevalence estimates (21.9%) assessed PTSD 

symptoms over the last month which may have had an impact on the findings. Insufficient 

information was reported regarding veteran ethnic composition and education attainment to 

determine whether these factors influenced the results. However, studies reporting lower 

PTSD prevalence often had a greater number of female participants than the studies which 

found a higher rate of PTSD prevalence (Table 1) which may have moderated the findings. 

Moreover, two of the three studies reporting higher PTSD prevalence rates did not measure 

exposure(s) of interest continuously or assess multiple categories of exposure (26,29), which 

contributed negatively towards study quality ratings.  

Substance abuse 

 The pooled prevalence of veteran SUDs was 5.7% (95% CI 2.83%, 9.34%, Q(8)= 

38321.64, p<.0001, I2=99.98). Estimates ranged from 0.6% (24) to 15.0% (27; 

Supplementary Figure 4). Most estimates were between 0.6% and 4.0% of the population, 

and most studies whose participants had received mental health care from the Department of 

Veteran Affairs (VA) gave estimates between these two levels. The four studies which gave 

higher estimates of substance abuse prevalence (range 10.0-15.0%) comprised of samples 

which received general inpatient/outpatient VA treatment, rather than treatment specifically 

for mental health difficulties (Table 1). Mohamed et al. (24) reported a particularly low 

estimate of substance abuse prevalence (0.58%) and this may reflect the fact that substance 

use was assessed over the last 30 days in this study. Demographic variables were not related 

to disorder prevalence. Notably, many studies that reported the prevalence of SUDs received 

lower quality ratings as key potential confounding variables (e.g. medication, education 
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attainment, etc.) were unaccounted for; although Byers et al. (33) and Cho et al. (8) are 

exceptions.   

AUD 

One study identified individuals with AUD via diagnosis using the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-III-R/DSM-IV; 34) and six studies used 

International Classification of Diseases, Ninth Revision (ICD-9; 35) diagnostic codes (see 

Table 1) AUD was defined by studies using the diagnostic codes for AUD; for example, the 

ICD-9 definition includes a pathological pattern of alcohol consumption that causes serious 

functional impairment, characterised by impaired control over consumption and physical 

dependence (35). The pooled prevalence of veteran AUDs was 5.4% (95% CI 3.42%, 7.85%, 

Q(6)=7506.33, p<.0001, I2=99.92). Prevalence rates of AUDs ranged from 2.4-8.8% 

(Supplementary Figure 5). Two studies reported slightly higher prevalence rates of AUDs 

(23,24) and it is worth noting that the participants in these studies were recruited following 

mental health treatment whilst participants from the studies reporting lower prevalence rates 

of AUDs had received general medical treatment (Table 1). No other differences in 

participant demographic characteristics or measurement tool used were observed between 

groups.  

Schizophrenia 

Six studies examined schizophrenia in elderly veterans. The pooled prevalence of 

schizophrenia was 11.2% (95% CI 3.69%, 21.69%, Q(5)=50053.31, p<.0001, I2=99.99). 

Most estimates were between 0.3-12.2% (Supplementary Figure 6). Two studies reported 

considerably higher schizophrenia prevalence of 24.9% and 43.4% (24,32) and, again, this is 

likely to reflect the fact that participating veterans in these studies were receiving VA mental 

health treatment, often due to chronic and significant mental health conditions requiring 

inpatient treatment.   
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Bipolar 

The pooled prevalence of veteran bipolar disorder was 3.9% (95% CI 1.40%, 7.33%, 

Q(6)=29711.34, p<.0001, I2=99.98). Prevalence estimates often ranged between 0.20-2.9% 

(Supplementary Figure 7), with studies whose participants had received non-mental health 

care from the VA reporting estimates between these two levels. Three studies reported higher 

prevalence rates of bipolar disorder (23,24,32) and these studies specifically recruited 

participants following mental health treatment. Furthermore, neither Mohamed et al. (24) or 

Kerfoot et al. (23) received a quality rating of ‘good’ as neither controlled for potential 

confounding variables, unlike studies reporting lower prevalence rates (e.g., 8,33) which 

must be considered when interpreting the reported bipolar disorder prevalence.  

Anxiety disorders 

The prevalence rate of veteran non-PTSD anxiety disorders was 9.1% (95% CI 

1.53%, 20.97%, Q(6)=144071.42, p<.0001, I2=99.99). Most prevalence estimates ranged 

between 2.4-7.2% (Supplementary Figure 8). Two studies reported higher prevalence rates of 

24.4% and 27.8% respectively (23,26) with participants recruited following both mental 

health and non-mental health VA treatment. DiNapoli et al (26) reported particularly high 

anxiety disorder prevalence (27.8%) which could reflect the fact that patients were newly 

diagnosed in the last year. The studies reporting higher anxiety prevalence rates provided 

insufficient data regarding participant ethnicity, education attainment and participant age for 

these variables to be examined as moderators (23,26). Studies reporting lower rates of anxiety 

disorder prevalence did not differ from studies reporting higher prevalence in terms of marital 

status, percentage of male participant or SES.  

Dementia 

Dementia prevalence was reported in six studies, with a pooled prevalence rate of 

10.1% (95% CI 7.59%, 12.84%, Q(5)=2971.30, p<.0001, I2=99.83). Prevalence estimates 
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ranged between 5.7-19.6% (Supplementary Figure 9). Two studies examined the prevalence 

of dementia by participant age (23,24), with greater incidence of dementia found in older 

participants. Miller and Rosenheck (9) reported the lowest prevalence rate of dementia at 

5.7% (see Table 1) and this may reflect the fact that the other three studies sampled veteran 

participants from nursing homes and those receiving mental health care. Miller & Rosenheck 

(9) also reported moderately higher participant SES, with 3.7% of participants receiving a 

VA pension and only 26.5% of participants reporting a low income.  

Publication bias 

 No evidence of publication bias was found for the PTSD, schizophrenia, depression, 

anxiety (non-PTSD), bipolar disorder, dementia, or AUD/SUD analyses. For all analyses, 

visual inspection, non-significant Egger's tests (smallest p=0.11) and rank correlation 

indicated non-asymmetric funnel plots (data not shown).  

Discussion 

 The aim of this review was to examine the prevalence of mental health disorders in 

older veterans using meta-analytic and systematic review methods.  

Depression 

 The prevalence of depression was 13.4% with most estimates ranging between 3.0% 

and 19.0%. This is consistent with previous reviews that found global geriatric depression to 

range between 0.9-42.0% (36). Higher estimates were reported in two studies (26,29) where 

patients often received a new diagnosis of a mental health disorder. Geriatric mental health 

care training in non-mental health contexts, such as primary care, can be limited and result in 

decreased detection and increased misdiagnosis of depression in older patients (37). This may 

explain the lower prevalence rates reported in the five studies which largely recruited 

participants following non-mental health treatment. Wray et al. (29) also highlighted that 

veterans meeting criteria for depression were significantly more likely to meet criteria for 
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possible dementia. This is consistent with DiNapoli et al. (26) who found older veterans were 

more likely to have a diagnosis of depression and higher Charlson comorbidity index scores, 

indicative of greater burden of comorbid conditions including dementia. This may suggest 

that greater depression prevalence could be associated with comorbid dementia, consistent 

with previous reviews (38).  

PTSD 

The pooled prevalence rate of PTSD in elderly veterans was 8.4%. This is not 

inconsistent with PTSD prevalence found in US, European and Australian geriatric 

community samples (range: 1.76-10.0%; 39–41). The included studies that reported smaller 

prevalence rates of PTSD often had a smaller proportion of male participants, consistent with 

prior studies showing that female gender is a risk factor for PTSD (42). Methodological and 

demographic factors did not appear to influence PTSD prevalence. Notably, few of the 

studies included in this review reported veteran trauma exposure, specifically whether 

veterans had been exposed to war-related trauma in early life or if trauma exposure was 

recent and non-combat related (e.g. medical emergencies, accidents, etc.). Böttche et al. (43) 

found that the older veterans exposed to war-related trauma in early life have higher rates of 

PTSD than veterans traumatised more recently; therefore, the inclusion of veteran trauma 

exposure type and timing in future studies is needed.  

SUD and AUD 

The prevalence rates of SUD and AUD in elderly veterans were 5.7% and 5.4% 

respectively. Prevalence rates of AUD in the US elderly general population have been 

estimated at 2.4% (44) indicating that the prevalence of AUDs may be elevated in older 

veterans. Similarly, prevalence rates of SUDs in community geriatric populations have been 

reported at 2.2% (7,45). Our findings indicate that the prevalence of SUD/AUDs may be 
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higher in older veterans than civilians, consistent with previous research (46). These results 

highlight the potential utility of AUD/SUD screening and treatment in elderly individuals, 

particularly for veterans. However, these results are based exclusively on US geriatric 

veterans and may not be generalizable to other contexts given the greater lifetime prevalence 

of AUD/SUDs found in US Vietnam veterans (7). It is also possible that clinicians may 

screen for and thus detect SUD/AUDs in veterans more frequently than civilians which 

warrants additional investigation.  

Bipolar disorder 

 The prevalence estimate of bipolar disorder was 3.9%. Studies which recruited 

participants following non-mental health care reported bipolar disorder estimates between 0.2 

and 2.9%, consistent with US non-veteran, geriatric prevalence rates (47). Mohamed et al. 

(24) reported the highest prevalence rate of bipolar disorder at 20.9% and this rate likely 

reflects the study’s clinical population as geriatric bipolar disorder is more common in 

clinical settings (48). Notably, studies did not provided information regarding bipolar 

disorder age of onset. Geriatric individuals with bipolar disorder are generally categorized as 

either (i) those experiencing a late-life manic episode but whose bipolar disorder began in 

young adulthood or (ii) patients who did not experience a manic episode prior to late-life 

(49). As elderly individuals with late-onset bipolar disorder present with more affective 

episodes per year with increased episode duration and chronicity (49,50), future research 

should include age of disorder onset to ensure a more complete understanding of the 

prevalence and presentation of bipolar disorder in older veterans.  

Schizophrenia 

The pooled prevalence of schizophrenia was 11.2%. This is higher than rates found in 

similarly-aged, US community samples (51,52), although some studies report that 
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schizophrenia may be present in 13% of all US nursing home residents (53). Considerably 

greater prevalence rates of schizophrenia were reported in two studies (24,32) where 

participants were recruited following VA mental health treatment often for severe and 

persistent mental illness. Therefore, these estimates are likely to reflect the clinical nature of 

sample. 

Dementia 

The prevalence of dementia in older veterans was 10.7%. This is consistent with 

previous, US geriatric community studies (e.g., 54). The potential moderating effect of SES 

was also observed and studies with lower participant income reported higher dementia 

prevalence, consistent with past research that has found low socioeconomic status to be a risk 

factor for dementia (55).  

Anxiety 

 Non-PTSD anxiety disorder pooled prevalence rate was 9.1% and is consistent with 

similarly-aged, US community prevalence rates (41). The lower prevalence rate of veteran 

anxiety compared to depression found in the present review is in line with research that older 

age is a protective factor for anxiety but a risk factor for depression (38). Two studies 

reported higher veteran anxiety prevalence rates (23,26); however, many potential 

moderators could not be examined as insufficient data regarding participant demographic 

characteristics was reported. It should be noted anxiety disorder prevalence in older veterans 

may be higher than 9.1% given the under-recognition of anxiety in older patients by 

practitioners (56) and the tendency for geriatric patients to under-report or somatise anxiety 

symptoms (38).  

Clinical implications 
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 These results tentatively suggest that the prevalence rate of AUD/SUDs is higher in 

older veterans than the similarly-aged civilian population. This highlights the need for 

continued investment in identifying older veterans with SUD/AUDs and ensuring that 

effective treatment programs and services for this group are available. Sundin and colleagues 

(57) found higher rates of alcohol consumption in the UK military than the US military; 

therefore, additional research is needed to determine whether increased SUD prevalence is 

also present in elderly non-US veterans. From a UK perspective, the results of this review 

whilst of considerable interest should be regarded as tentative as information from a variety 

of other publications (58–60) suggests substantial differences between US and UK veterans 

in terms of the national attitudes towards the military and veteran healthcare provision.  

Strengths and limitations  

This review was limited by several factors. First, only published studies were 

included in this review which may have caused less precise prevalence estimates (61, 62). 

However, no evidence of publication bias was found.  

 Second, most included studies had a high proportion of male participants but did not 

typically report the incidence of mental health conditions by gender, despite substantial 

statistical evidence of gender as a risk factor for psychiatric disorders (63), which should be 

considered in future studies. Moreover, few included studies reported complete participant 

trauma (e.g. nature, type, time since trauma, deployment location) and demographic 

information, such as age, education attainment and marital status, all of which are risk factors 

for mental health disorders (e.g. 64). As armed conflicts can vary in terms of the social, 

political and cultural climate, warfare techniques and the nature of combat exposure, with 

subsequent implications for veteran psychological adjustment, this should be considered 

when interpreting the findings and we recommend this information is included in future 

studies. 
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Third, a degree of caution is needed when interpreting the prevalence rates of mental 

health disorders found in this study. The majority of studies did not provide adequate 

information regarding disorder prevalence time frames (e.g. whether mental health disorder 

prevalence related to the last month, last 12-months, etc.) which may have impacted the 

findings. Furthermore, comparisons between the mental health disorder prevalence rates 

found in the present study and the general population are tentative as some community 

studies could potentially have included veteran participants. 

Fourth, studies included in this review examined mental health difficulties in veterans 

enrolled in VA services. As older US veterans and civilians have been found to underutilise 

mental health services due to perceptions of stigma and negative appraisals of mental health 

care (11, 33, 65), the prevalence of mental health disorders in US veterans may potentially be 

higher than estimated.  

  Finally, high heterogeneity was found across all analysis. This heterogeneity may 

reflect clinical differences between studies (e.g., veterans recruited following non-mental 

health treatment vs. veterans recruited following mental health care vs. veterans in nursing 

homes) as well as methodological differences. We allowed for heterogeneity by using a 

random effects model and described the variation between studies to account for the presence 

of heterogeneity.  

Conclusions  

 In conclusion, this paper presents the first comprehensive review and meta-analysis of 

the prevalence of eight mental health disorders in older veterans (≥65 years). Somewhat 

higher prevalence rates of SUD/AUDs in older veterans were observed compared to geriatric 

community populations. However, the prevalence of other mental health disorders in older 

veterans did not differ substantially from community estimates. Given the small number of 

high-quality studies and high levels of heterogeneity found, only tentative conclusions 
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regarding the prevalence of mental health disorders in geriatric veterans can be made. 

Nonetheless, the findings suggest a need for additional research into mental health difficulties 

and treatment for older veterans. Future research including longitudinal studies and 

investigations with geriatric non-US military samples are needed to better understand the 

prevalence of mental health conditions in older veterans. 



17 
 

1. Census UB of the. No Title. 2010. 

2. Woodhead C. An estimate of the veteran population in England: Based on data from the 

2007 Adult Psychiatric Morbidity Survey. Popul Trends. 2009;138:50–4. 

doi:10.1057/pt.2009.47. 

3. Owens GP, Baker DG, Kasckow J, Ciesla JA, Mohamed S. Review of assessment and 

treatment of PTSD among elderly American armed forces veterans. Int J Geriatr Psychiatry. 

2005;20:1118–30. doi:10.1002/gps.1408. 

4. Findlay R a. Interventions to reduce social isolation amongst older people: where is the 

evidence? Ageing Soc. 2003;23:647–58. doi:10.1017/S0144686X03001296. 

5. 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. 

6. Legion R british. No Title. 2014. 

7. Colliver JD, Compton WM, Gfroerer JC, Condon T. Projecting drug use among aging 

baby boomers in 2020. Ann Epidemiol. 2006;16:257–65. 

doi:10.1016/j.annepidem.2005.08.003. 

8. Cho J, Copeland LA, Stock EM, Zeber JE, Restrepo MI, MacCarthy AA, et al. Protective 

and Risk Factors for 5-Year Survival in the Oldest Veterans: Data from the Veterans Health 

Administration. J Am Geriatr Soc. 2016;64:1250–7. doi:10.1111/jgs.14161. 

9. Miller EA, Rosenheck RA. Mental Illness and Use of Home Care Nationally in the U.S. 

Department of Veterans Affairs. Am J Geriatr Psychiatry. 2007;15:1046–56. 

doi:10.1097/JGP.0b013e3181462274. 

10. Tsai C-F, Ouyang W-C, Chen L-K, Lan C-F, Hwang S-J, Yang C-H, et al. Depression is 

the Strongest Independent Risk Factor for Poor Social Engagement Among Chinese Elderly 

Veteran Assisted-living Residents. J Chinese Med Assoc. 2009;72:478–83. 



18 
 

doi:10.1016/S1726-4901(09)70411-3. 

11. Wiechers IR, Karel MJ, Hoff R, Karlin BE. Growing Use of Mental and General Health 

Care Services Among Older Veterans With Mental Illness. Psychiatr Serv. 2015;66:1242–4. 

doi:10.1176/appi.ps. 

12. Currier JM, Holland JM, Drescher KD, Thuras P, Murray-Swank N. Residential 

Treatment for Combat-Related Posttraumatic Stress Disorder: Identifying Trajectories of 

Change and Predictors of Treatment Response. PLoS One. 2014;9:e101741. 

doi:10.1371/journal.pone.0101741. 

13. RAND. No Title. 2008. 

14. Bommersbach TJ, Lapid MI, Rummans TA, Morse RM. Geriatric Alcohol Use Disorder: 

A Review for Primary Care Physicians. Mayo Clin Proc. 2015;90:659–66. 

doi:10.1016/j.mayocp.2015.03.012. 

15. Kuerbis A, Sacco P, Blazer DG, Moore AA. Substance Abuse Among Older Adults. Clin 

Geriatr Med. 2014;30:629–54. doi:10.1016/j.cger.2014.04.008. 

16. Goldner WS, O’Dorisio TM, Dillon JS, Mason EE. Severe Metabolic Bone Disease as a 

Long-Term Complication of Obesity Surgery. Obes Surg. 2002;12:685–92. 

doi:10.1381/096089202321019693. 

17. Saha S, Chant D, Mcgrath J. Meta-analyses of the incidence and prevalence of 

schizophrenia: conceptual and methodological issues. Int J Methods Psychiatr Res. 

2008;17:55–61. doi:10.1002/mpr.240. 

18. Steel Z, Marnane C, Iranpour C, Chey T, Jackson JW, Patel V, et al. The global 

prevalence of common mental disorders: a systematic review and meta-analysis 1980–2013. 

Int J Epidemiol. 2014;43:476–93. doi:10.1093/ije/dyu038. 

19. NIH. No Title. 2014. 

20. Barendregt JJ, Doi SA, Lee YY, Norman RE, Vos T. Meta-analysis of prevalence. J 



19 
 

Epidemiol Community Health. 2013;67:974–8. doi:10.1136/jech-2013-203104. 

21. Begg CB, Mazumdar M. Operating characteristics of a rank correlation test for 

publication bias. Biometrics. 1994;50:1088–101. 

http://www.ncbi.nlm.nih.gov/pubmed/7786990. Accessed 14 Apr 2015. 

22. Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis detected by a simple, 

graphical test. BMJ. 1997;315. http://www.bmj.com/content/315/7109/629.short. Accessed 

10 May 2017. 

23. Kerfoot KE, Petrakis IL, Rosenheck RA. Dual Diagnosis in an Aging Population: 

Prevalence of Psychiatric Disorders, Comorbid Substance Abuse, and Mental Health Service 

Utilization in the Department of Veterans Affairs. J Dual Diagn. 2011;7:4–13. 

doi:10.1080/15504263.2011.568306. 

24. Mohamed S, Neale MS, Rosenheck R. Veterans Affairs Intensive Case Management for 

Older Veterans. Am J Geriatr Psychiatry. 2009;17:671–81. 

doi:10.1097/JGP.0b013e3181a88340. 

25. Edgell RC, Kunik ME, Molinari VA, Hale D, Orengo CA. Nonalcohol-Related Use 

Disorders in Geropsychiatric Patients. J Geriatr Psychiatry Neurol. 2000;13:33–7. 

doi:10.1177/089198870001300105. 

26. DiNapoli EA, Cully JA, Wayde E, Sansgiry S, Yu HJ, Kunik ME. Age as a predictive 

factor of mental health service use among adults with depression and/or anxiety disorder 

receiving care through the Veterans Health Administration. Int J Geriatr Psychiatry. 

2016;31:575–82. doi:10.1002/gps.4362. 

27. Derogatis LR. BSI Brief Symptom Inventory: Administration, Scoring, and Procedure 

Manual (4th Ed.). Minneapolis, MN: National Computer Systems; 1993. 

28. McLellan AT, Kushner H, Metzger D, Peters R, Smith I, Grissom G, et al. The fifth 

edition of the addiction severity index. J Subst Abuse Treat. 1992;9:199–213. 



20 
 

doi:10.1016/0740-5472(92)90062-S. 

29. Wray LO, Szymanski BR, Kearney LK, McCarthy JF. Implementation of Primary Care-

Mental Health Integration Services in the Veterans Health Administration: Program Activity 

and Associations with Engagement in Specialty Mental Health Services. J Clin Psychol Med 

Settings. 2012;19:105–16. doi:10.1007/s10880-011-9285-9. 

30. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern Med. 2001;16:606–13. 

doi:10.1046/j.1525-1497.2001.016009606.x. 

31. Weathers FW, Litz BT, Herman DS, Huska J a., Keane TM. The PTSD Checklist (PCL): 

Reliability, Validity, and Diagnostic Utility. Pap Present Annu Meet Int Soc Trauma Stress 

Stud San Antonio, TX, October, 1993 . 1993. 

32. Prigerson HG, Desai RA, Rosenheck RA. Older Adult Patients with Both Psychiatric and 

Substance Abuse Disorders: Prevalence and Health Service Use. Psychiatr Q. 2001;72:1–18. 

doi:10.1023/A:1004821118214. 

33. Byers AL, Covinsky KE, Barnes DE, Yaffe K. Dysthymia and Depression Increase Risk 

of Dementia and Mortality Among Older Veterans. Am J Geriatr Psychiatry. 2012;20:664–

72. doi:10.1097/JGP.0b013e31822001c1. 

34. American Psychiatric Association. American Psychiatric Association, 2013. Diagnostic 

and statistical manual of mental disorders (5th ed.). 2013. 

doi:10.1176/appi.books.9780890425596.744053. 

35. DiSantostefano J. Official ICD-9-CM guidelines. Journal for Nurse Practitioners. 2005. 

36. Djernes JK. Prevalence and predictors of depression in populations of elderly: a review. 

Acta Psychiatr Scand. 2006;113:372–87. doi:10.1111/j.1600-0447.2006.00770.x. 

37. Alexopoulos GS, Borson S, Cuthbert BN, Devanand DP, Mulsant BH, Olin JT, et al. 

Assessment of late life depression. Biol Psychiatry. 2002;52:164–74. doi:10.1016/S0006-

3223(02)01381-1. 



21 
 

38. Vink D, Aartsen MJ, Schoevers RA. Risk factors for anxiety and depression in the 

elderly: A review. J Affect Disord. 2008;106:29–44. doi:10.1016/j.jad.2007.06.005. 

39. Creamer M, Parslow R. Trauma Exposure and Posttraumatic Stress Disorder in the 

Elderly: A Community Prevalence Study. 2008. doi:10.1097/01.JGP.0000310785.36837.85. 

40. Spitzer C, Barnow S, Völzke H, John U, Freyberger HJ, Grabe HJ. Trauma and 

posttraumatic stress disorder in the elderly: findings from a German community study. J Clin 

Psychiatry. 2008;69:693–700. http://www.ncbi.nlm.nih.gov/pubmed/18452344. Accessed 10 

May 2017. 

41. Reynolds K, Pietrzak RH, El-Gabalawy R, Mackenzie CS, Sareen J. Prevalence of 

psychiatric disorders in U.S. older adults: findings from a nationally representative survey. 

World Psychiatry. 2015;14:74–81. doi:10.1002/wps.20193. 

42. Brewin CR, Andrews B, Valentine JD. Meta-analysis of risk factors for posttraumatic 

stress disorder in trauma-exposed adults. J Consult Clin Psychol. 2000;68:748–66. 

doi:10.1037/0022-006X.68.5.748. 

43. Böttche M, Kuwert P, Knaevelsrud C. Posttraumatic stress disorder in older adults: an 

overview of characteristics and treatment approaches. Int J Geriatr Psychiatry. 2012;27:230–

9. doi:10.1002/gps.2725. 

44. Grant BF, Hasin DS, Chou SP, Stinson FS, Dawson DA, RS N, et al. Nicotine 

Dependence and Psychiatric Disorders in the United States. Arch Gen Psychiatry. 

2004;61:1107. doi:10.1001/archpsyc.61.11.1107. 

45. Wu L-T, Blazer DG. Illicit and Nonmedical Drug Use Among Older Adults: A Review. J 

Aging Health. 2011;23:481–504. doi:10.1177/0898264310386224. 

46. Lan C-W, Fiellin DA, Barry DT, Bryant KJ, Gordon AJ, Edelman EJ, et al. The 

epidemiology of substance use disorders in US Veterans: A systematic review and analysis of 

assessment methods. Am J Addict. 2016;25:7–24. doi:10.1111/ajad.12319. 



22 
 

47. Hirschfeld RMA, Cass AR, Holt DCL, Carlson CA. Screening for Bipolar Disorder in 

Patients Treated for Depression in a Family Medicine Clinic. J Am Board Fam Pract. 

2005;18:233–9. doi:10.3122/JABFM.18.4.233. 

48. Depp CA, Lindamer LA, Folsom DP, Gilmer T, Hough RL, Garcia P, et al. Differences 

in Clinical Features and Mental Health Service Use in Bipolar Disorder Across the Lifespan. 

Am J Geriatr Psychiatry. 2005;13:290–8. doi:10.1097/00019442-200504000-00004. 

49. Young RC. BIPOLAR MOOD DISORDERS IN THE ELDERLY. Psychiatr Clin North 

Am. 1997;20:121–36. doi:10.1016/S0193-953X(05)70397-X. 

50. Zung S, Cordeiro Q, Lafer B, Nascimento A, Vallada H. Bipolar disorder in the elderly: 

clinical and scio-demographic characteristics. Sci Med (Porto Alegre). 2009;19:162–9. 

http://revistaseletronicas.pucrs.br/ojs/index.php/scientiamedica/article/view/5565/0. Accessed 

10 May 2017. 

51. Cohen A, Patel V, Thara R, Gureje O. Questioning an Axiom: Better Prognosis for 

Schizophrenia in the Developing World? Schizophr Bull. 2007;34:229–44. 

doi:10.1093/schbul/sbm105. 

52. Folsom DP, Depp C, Palmer BW, Mausbach BT, Golshan S, Fellows I, et al. Physical 

and mental health-related quality of life among older people with schizophrenia. Schizophr 

Res. 2009;108:207–13. doi:10.1016/j.schres.2008.12.008. 

53. Fabrigar LR, Wegener DT, Maccallum RC, Strahan EJ. Evaluating the Use of 

Exploratory Factor Analysis in Psychological Research. Psychol Methods. 1999;4:272–99. 

54. Plassman BL, Langa KM, Fisher GG, Heeringa SG, Weir DR, Ofstedal MB, et al. 

Prevalence of dementia in the United States: the aging, demographics, and memory study. 

Neuroepidemiology. 2007;29:125–32. doi:10.1159/000109998. 

55. Kalaria RN, Maestre GE, Arizaga R, Friedland RP, Galasko D, Hall K, et al. Alzheimer’s 

disease and vascular dementia in developing countries: prevalence, management, and risk 



23 
 

factors. Lancet Neurol. 2008;7:812–26. doi:10.1016/S1474-4422(08)70169-8. 

56. Blazer D, George LK, Hughes D. The epidemiology of anxiety disorders: An age 

comparison. Springer Publishing Co; 1991. http://psycnet.apa.org/psycinfo/1991-97050-002. 

Accessed 10 May 2017. 

57. Sundin J, Herrell RK, Hoge CW, Fear NT, Adler AB, Greenberg N, et al. Mental health 

outcomes in US and UK military personnel returning from Iraq. Br J Psychiatry. 2014. 

http://bjp.rcpsych.org/content/early/2014/01/02/bjp.bp.113.129569.short. Accessed 10 May 

2017. 

58. Hines LA, Gribble R, Wessely S, Dandeker C, Fear NT, Gribble R. Are the Armed 

Forces Understood and Supported by the Public? A View from the United Kingdom. 2015. 

doi:10.1177/0095327X14559975. 

59. Jones N, Campion B, Keeling M, Greenberg N. Cohesion, leadership, mental health 

stigmatisation and perceived barriers to care in UK military personnel. J Ment Heal. 2016;:1–

9. doi:10.3109/09638237.2016.1139063. 

60. Malcolm E, Stevelink SAM, Fear NT. Care pathways for UK and US service personnel 

who are visually impaired. J R Army Med Corps. 2015;161:116–20. doi:10.1136/jramc-

2014-000265. 

61. Conn VS, Valentine JC, Cooper HM, Rantz MJ. Grey Literature in Meta-Analyses. Nurs 

Res. 2003;52:256–61. doi:10.1097/00006199-200307000-00008. 

62. McAuley L, Pham B, Tugwell P, Moher D. Does the inclusion of grey literature influence 

estimates of intervention effectiveness reported in meta-analyses? Lancet. 2000;356:1228–

31. doi:10.1016/S0140-6736(00)02786-0. 

63. McLean CP, Asnaani A, Litz BT, Hofmann SG. Gender differences in anxiety disorders: 

Prevalence, course of illness, comorbidity and burden of illness. J Psychiatr Res. 

2011;45:1027–35. doi:10.1016/j.jpsychires.2011.03.006. 



24 
 

64. Seal KH, Metzler TJ, Gima KS, Bertenthal D, Maguen S, Marmar CR. Trends and risk 

factors for mental health diagnoses among Iraq and Afghanistan veterans using Department 

of Veterans Affairs health care, 2002-2008. Am J Public Health. 2009;99:1651–8. 

doi:10.2105/AJPH.2008.150284. 

65. Blais RK, Renshaw KD. Stigma and Demographic Correlates of Help-Seeking Intentions 

in Returning Service Members. J Trauma Stress. 2013;26:77–85. doi:10.1002/jts.21772. 

 

 

 


