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BACKGROUND: Recent attention has highlighted the com-
mon occurrence andhealth consequences ofmilitary sexual
trauma (MST) in younger women veterans. However, almost
nothing is known about MST in older veterans.
OBJECTIVE: To describe MST among older women vet-
erans, including prevalence and common comorbidities.
DESIGN: Cross-sectional observational study, using data
from national Department of Veterans Affairs medical
records.
PARTICIPANTS: Population-based sample of women Vet-
erans aged 55+ with at least one documented MSTscreen
response and at least one clinical encounter in fiscal years
2005–2015.
MAIN MEASURES: MST screen: medical diagnoses (dia-
betes, hypertension, hyperlipidemia, myocardial infarc-
tion, cerebrovascular disease, congestive heart failure,
obesity, chronic pain conditions, back pain, dementia,
insomnia, sleep apnea, menopause symptoms) and men-
tal health diagnoses (anxiety, depression, posttraumatic
stress disorder, tobacco use, alcohol use disorder, sub-
stanceuse disorder, opioiduse disorder, suicidal ideation)
from International Classification of Diseases, Ninth Revi-
sion Clinical Modification codes in the medical record.
KEYRESULTS: In this cohort of olderwomen veterans (n=
70,864, mean age 65.8 ±10.4 years), 13% had a positive
MST screen. In multivariable regression analyses adjusted
for age, race/ethnicity, andmarital status,MSTwas strongly
associated with most mental health diagnoses, particularly
posttraumatic stress disorder (OR 7.25, 95% CI 6.84–7.68),
depression (OR 2.39, 95% CI 2.28–2.50), and suicidal idea-
tion (OR 2.42, 95% CI 2.08–2.82). MSTwas also associated
with multiple medical conditions, particularly sleep disor-
ders (insomnia OR 1.61, 95%CI 1.43–1.82; sleep apnea OR
1.48, 95% CI 1.37–1.61) and pain (chronic pain OR 1.58,
95% CI 1.50–1.67; back pain OR 1.40, 95% CI 1.34–1.47).

CONCLUSIONS:Ahistory ofMST is commonamong older
women veterans and associated with a range of medical
and mental health diagnoses. These findings call atten-
tion to the need for additional research in this
understudied population, and the importance of
trauma-informed care approaches for women across the
lifespan.
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INTRODUCTION

Recognition of the pervasive problem of military sexual trauma
(MST), or sexual assault and/or repeated, threatening sexual
harassment during military service, has increased over the past
two decades. These experiences disproportionately affect wom-
en, with estimates from national VA data suggesting that while
one in 100 men reports MST, one in four women reports MST
in routine screening.1 Rates as high as 70% have been reported
by women veterans in anonymous surveys.2 As with other
forms of sexual trauma, these experiences have been linked to
a range of medical and mental health concerns, including
cardiometabolic disease,3 obesity,1,4 pain,3, 5 sleep disorders,6

posttraumatic stress disorder (PTSD) and other mental health
conditions,1 substance use disorders,5 and suicide risk.1,7

Research on MST among women veterans has largely fo-
cused on younger women from recent service eras,8–21 with
little attention to older women.2,22 A growing literature sup-
ports long-reaching effects of often remote sexual trauma on
health among older women,23 yet little is known about the
potential impact of MST on aging-related health in women
veterans.2 Older women have unique and increased risks for a
broad range of health concerns related to biological, physio-
logical, and social factors, and the influence of trauma such as
MST may differ in this population relative to their younger
peers.24 The military experience and exposure to MST for
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older women veterans may also differ, given changes in military
roles for women and multiple service eras represented by this
cohort. Further, age-related prevalence of positive MST screens
was last reported from 2003,1 the year after the VA initiated
universal annual MST screening for all veterans receiving VA
healthcare. Reporting rates in this age cohort may have increased
since that time, given changes in the cultural milieu around
recognizing and reporting sexual harassment and sexual assault
in the military and general population, and increased adoption
and adherence to screening protocols since implementation.25

In this study, we determined MST prevalence among older
women veterans and investigated associations between MST
and medical and mental health diagnoses using national VA
medical record data. We hypothesized that MST would be
common and associated with increased odds of a range of
medical and mental health diagnoses, independent of demo-
graphic risk factors.

MATERIALS AND METHODS

Data Source

Data for this cross-sectional study were drawn from the VA
National Patient Care Database. We obtained data on all
women veterans aged ≥ 55 enrolled in the VA since 2005.
This age cohort was chosen to encompass post-reproductive
age and the emergence of aging-related cognitive and health
issues. We used International Classification of Diseases,
Ninth Revision Clinical Modification (ICD-9-CM) diagnostic
codes derived from electronic medical records generated dur-
ing clinical visits for women with at least one VA clinical
encounter and documented response to MST screening in
fiscal years 2005–2015. Data over the 10-year period were
treated as cross-sectional in order to maximize capture of
positive MST screens on repeated assessment, as MST and
other forms of sexual assault are often not disclosed at initial
screening.26,27 The study was approved by the institutional
review boards of the University of California, San Francisco
and the Research and Development Committee of the San
Francisco VA Health Care System.

Variables

All variables were categorized from medical records from
fiscal years 2005–2015.

Military Sexual Trauma. Military sexual trauma (MST) was
categorized from responses to VA MST screening. As man-
dated by a universal screening protocol instituted nationally in
2002, all veterans receiving care in VA outpatient primary care
or mental health settings are screened for MST at least once,
with responses documented in the medical record. MST
screening implementation was shown to be widespread within
a few years of the mandate, with rates estimated near 97% by
2010.25 The VA defines MSTas “experiences of sexual assault

or repeated, threatening sexual harassment experienced while
on federal active duty, active duty for training, or inactive duty
training,” assessed by two standard screening questions: (1)
“While you were in the military, did you receive uninvited and
unwanted sexual attention, such as touching, cornering, pres-
sure for sexual favors, or verbal remarks?” and (2) “Did
someone ever use force or the threat of force to have sexual
contact with you against your will?” An affirmative response
to either question is documented as a positive MST screen. In
this study,MSTwas identified by a positive screen at any point
during the observed period.

Medical and Mental Health Diagnoses. Diagnoses were
categorized based on the presence of selected ICD-9-CM codes
(Supplementary materials) on at least one encounter during the
observed period, regardless of whether those preceded, follow-
ed, or were concurrent with encounters with MST screening
responses. Medical diagnoses include cardiometabolic disease3

(diabetes, hypertension, hyperlipidemia, history of myocardial
infarction, cerebrovascular disease, and congestive heart fail-
ure); obesity;1,4 pain conditions3,5 (fibromyalgia, headaches/
migraine, chronic pain syndrome, and back pain); menopause
symptoms;3 sleep disorders6 (insomnia, sleep apnea); and de-
mentia disorders.3,28 Mental health diagnoses include
PTSD,1,29 depressive disorders,1 and anxiety disorders,1 the
most common mental health diagnoses among women veteran
VA users,30 as well as tobacco use31, alcohol use disorder,1

substance use disorder,5 opioid use disorder,5 and suicidal
ideation.1,7 Selected diagnoses were chosen due to established
associations of these or related conditions to MST or sexual
trauma,1,3–7, 28,30,31 though not previously examined specifi-
cally among older women. Medical diagnoses were also limit-
ed to conditions common among older adults.

Covariates. Sociodemographic covariates were obtained from
medical record documentation. Age (continuous) was defined
as age on the first encounter date during the observed period,
based on date of birth. Race was categorized as non-Hispanic
white, non-Hispanic black, Hispanic, Asian, or other/
unknown. Educational and income strata were classified by
linking veteran data to 2016 U.S. Census data. Education was
categorized according to college education completion in the
veteran’s zip code tabulation area (ZCTA) (≤ 25% vs. > 25%
of the adult population); income was categorized by median
ZCTA income tertiles, consistent with previously published
methodology.32 Sociodemographic variables considered as
covariates were chosen due to established associations with
both MST1 and health-related outcomes.33

Statistical Analyses

Descriptive statistics were used to summarize key variables
and covariates in the sample, including frequencies and per-
centages for categorical data and means and standard
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deviations for continuous data, stratified byMST. Sociodemo-
graphic differences by MST were examined using chi-square
for categorical variables and t tests for continuous variables.
Separate multivariable logistic regression models were used to
examine associations between MST and all selected diagno-
ses, with covariates included in the final models selected due
to significant associations with MST in bivariate analyses.
Sensitivity analyses were also conducted for multivariable
models with significant associations between MST and diag-
noses. In separate analyses, models were further (1) adjusted
for PTSD, to test for independent effects of MST given known
associations between PTSD and both MST and medical out-
comes, and the influence of MST disclosure on PTSD diag-
nosis and treatment in the VA setting; (2) adjusted for any
mental health diagnosis, to test for independent effects of
MST, given known associations between other mental health
conditions and both MST and medical outcomes; and (3)
limited to women whose frequency of VA encounters during

the observed period was in the top 10% of the overall sample,
as more visits would indicate greater opportunity to undergo
MSTscreening, respond positively to repeatMSTscreens after
negative screening(s), and/or receive diagnoses. Additionally,
a post hoc sensitivity analysis was conducted in models with
sleep apnea to adjust for obesity and tobacco use, common
comorbidities thought to represent a mediational pathway. All
analyses were conducted using SAS 9.4 (SAS Institute Inc.,
2013; Cary, NC). Reported p values are 2-sided. Consistent
with previous studies with large sample sizes drawn from VA
data,34 p < .001 was considered statistically significant.

RESULTS

Characteristics of the Sample

The analytic sample included 70,864 women veterans aged 55
and older (mean age 65.8, SD 10.4 years) with ≥ 1

Table 1 Demographic Characteristics of Study Participants (n = 70,864)

Characteristic Positive MST screen (n = 9514, 13.4%) Negative MST screen (n = 61,350, 86.6%) p value

Age (mean, SD) 60.7 (6.1) 66.6 (10.7) < .001
Race < .001
Non-Hispanic white 5206 (54.7) 39,817 (64.9)
Non-Hispanic black 967 (10.2) 5985 (9.8)
Hispanic 49 (0.5) 243 (0.4)
Asian 24 (0.3) 274 (0.5)
Other/unknown 3268 (34.4) 15,031 (24.5)

> 25% college educated in zip code 4309 (46.7) 28,306 (47.2) .34
Median income tertile in zip code .15
Low tertile (<$44,626) 3011 (32.8) 19,964 (33.4)
Middle tertile 3149 (34.3) 19,873 (33.2)
High tertile (>$58,937) 3033 (33.0) 19,948 (33.4)

Marital status < .001
Never married/single 1632 (18.0) 8664 (14.7)
Married 2922 (32.3) 22,209 (37.8)
Divorced/separated 3693 (40.8) 17,242 (29.3)
Widowed 811 (9.0) 10,671 (18.2)

Missing values: education (1698, 2.4%), income (1886, 2.7%), marital status (3020, 4.3%)

Table 2 Medical Diagnoses by MST Screening Status

Characteristic Positive MST screen
(n = 9514, 13.4%)

Negative MST screen
(n = 61,350, 86.6%)

Adjusted odds ratio
(95% CI)

Cardiometabolic disease
Diabetes 2493 (26.2) 15,297 (24.9) 1.03 (0.98, 1.09)
Hypertension 5719 (60.1) 41,083 (67.0) 0.88 (0.84, 0.92)
Hyperlipidemia 5793 (60.9) 36,930 (60.2) 0.98 (0.94, 1.03)
Myocardial Infarction 245 (2.6) 1763 (2.9) 1.03 (0.90, 1.19)
Cerebrovascular disease (IA/stroke) 988 (10.4) 6984 (11.4) 1.12 (1.04, 1.21)*
Congestive heart failure 537 (5.6) 4337 (7.1) 1.14 (1.03, 1.25)†

Obesity 3623 (38.1) 17,462 (28.5) 1.15 (1.10, 1.21) ‡

Pain
Chronic pain conditions 2231 (23.5) 8043 (13.1) 1.58 (1.50, 1.67)‡

Back pain 4446 (46.7) 21,310 (34.7) 1.40 (1.34, 1.47)‡

Dementia 310 (3.3) 4854 (7.9) 0.99 (0.88, 1.13)
Sleep disorders
Insomnia 394 (4.1) 1335 (2.2) 1.61 (1.43, 1.82)‡

Sleep apnea 891 (9.4) 3156 (5.1) 1.48 (1.37, 1.61)‡

Menopause symptoms 2250 (23.7) 11,286 (18.4) 1.03 (0.97, 1.08)

All models adjusted for age, race/ethnicity, and marital status
*p < .01, †p = .01, ‡p < .001
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documented response toMSTscreening and ≥ 1 VA encounter
during fiscal years 2005–2015. Overall, the sample was large-
ly non-Hispanic white (64%) and married (37%) or divorced/
separated (31%). A positive MST screen was documented for
13% of women, with variation by age; 18% of women aged
55–64, 10% of women aged 65–74, 3% of women aged 75–
84, and 2% of women aged 85 and older had a positive screen.
Women with positive MST screens were younger (mean age
60.7 vs. 66.6, p < .001), and more likely to be divorced/
separated (41% vs. 29%, overall p < .001), and of racial/
ethnic minority (45% vs. 35%, overall p < .001) (Table 1).
Education and income were not associated with MST screen
response, and therefore not included in multivariable models.
The most common medical diagnoses included hyperten-

sion (66%), hyperlipidemia (60%), and diabetes (25%). De-
pression was the most common mental health diagnosis, doc-
umented for 34% of women; 21% had an anxiety disorder, and
10% had PTSD (data not shown).

Military Sexual Trauma and Medical and
Mental Health Comorbidities

In multivariable analyses adjusted for age, race/ethnicity, and
marital status, a positive MST screen was associated with
greater odds of obesity, chronic pain, back pain, insomnia,
and sleep apnea (Table 2) and most mental health diagnoses.
Most notably, MST was associated with 7.25 times the odds
(95% CI 6.84–7.68) of PTSD and over twofold odds of
depression and suicidal ideation, as well as increased odds of
anxiety, alcohol use disorder, substance use disorder, and
opioid use disorder (Table 3).
In sensitivity analyses adjusted for (1) PTSD and (2) any

mental health diagnosis, associations between MST and
chronic pain conditions, back pain, and sleep apnea were
attenuated but maintained. In the restricted sample of high
utilizers, including 7043 women with an average of 298
encounters (SD = 149) during the observed period, associa-
tions between MST and pain conditions, back pain, insomnia,
sleep apnea, andmost mental health diagnoses were attenuated
but maintained (Supplementary materials). In post hoc analy-
ses adjusting for tobacco use and obesity, MST remained
equivalently associated with sleep apnea (OR 1.43, 95% CI
1.32–1.56, p < .001; data not shown).

DISCUSSION

We examined the prevalence and commonmedical andmental
health comorbidities of MST among older women veterans in
the VA healthcare system. In this national sample of women
veterans aged 55 and older, positive MST screens were ob-
served in nearly 1 in 5 women aged 55–64, and 1 in 10 aged
65–74. Accounting for demographic risk factors, MST was
associated with increased odds of a range of diagnoses, par-
ticularly sleep disorders, pain conditions, PTSD, depression,
and suicidal ideation.
This study extends the literature on associations between

interpersonal trauma and health, demonstrating that older
women veterans remain at risk for the effects of potentially
remote MST. In a novel finding, sleep apnea, a prevalent but
under-recognized condition among older women,35,36 was
strongly associated with MST. While links between sexual
assault and sleep-disordered breathing have been reported in
civilian samples and anticipated to present challenges to treat-
ment adherence,37 sleep apnea has not previously been exam-
ined in this context. Other significant associations between
MST and health conditions were consistent with patterns
previously observed in studies of veterans across the
lifespan,1,3–5, 38 but never examined specifically among older
women veterans. These include increased odds of obesity, pain
conditions, and insomnia, and common chronic conditions
among older women with widespread effects on aging-
related health and functioning.
MST was also strongly associated with numerous mental

health comorbidities. A new and concerning finding was a
significant association between MST and opioid use disorder.
Chronic pain is common among older women, mirrored by
high rates of prescribed opioids, high-dose opioids, and opioid
polypharmacy;39 women who have experienced MST may be
at heightened risk for abuse potential that can occur within
routine medical care. MST was also associated with alcohol
and substance use disorders in this study, though the magni-
tude of this association was smaller than that generally ob-
served in younger women for whom these conditions are more
common.1,3,5,8,19,38,40–42 Older women veterans who had ex-
perienced MST had over sevenfold increased odds of PTSD,
the most common mental health diagnosis associated with
MST,1,5,9,15,16,18,19,40,42,43 and twofold or more increased odds

Table 3 Mental Health Diagnoses by MST Screening Status

Characteristic Positive MST screen (n = 9514, 13.4%) Negative MST screen (n = 61,350, 86.6%) Odds ratio (95% CI)

Anxiety 3371 (35.4) 11,222 (18.3) 1.99 (1.89, 2.09)*
Depression 5393 (56.7) 18,754 (30.6) 2.39 (2.28, 2.50)*

PTSD 3362 (35.3) 3420 (5.6) 7.25 (6.84, 7.68)*
Tobacco use 2421 (25.5) 12,240 (20.0) 1.00 (0.95, 1.05)
Alcohol use disorder 859 (9.0) 2430 (4.0) 1.71 (1.57, 1.86)*
Substance use disorder 510 (5.4) 1204 (2.0) 1.88 (1.69, 2.10)*
Opioid use disorder 136 (1.4) 346 (0.6) 1.77 (1.44, 2.17)*
Suicidal ideation 276 (2.9) 534 (0.9) 2.42 (2.08, 2.82)*

All models adjusted for age, race/ethnicity, and marital status
*p < .001
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of anxiety, depression, and suicidal ideation. Although not
previously examined specifically among older women, similar
patterns with equivalent1,22 or lesser5,16 magnitudes have been
reported among younger women and women across the
lifespan.1,5,9,15,16,18,19,42–49 The strong magnitude of the rela-
tionship between MST and PTSD in this study may suggest
vulnerability for PTSD among older women with prior MST,
possibly related to cumulative lifetime trauma exposure.50

Although the duration of these diagnoses cannot be deter-
mined, the strong relationships between MST and current
mental health concerns may suggest long-standing, chronic
mental health needs with known effects on aging-related
health.
Potentially reflecting these known effects, the observed

relationships between MST, obesity, and insomnia were atten-
uated after accounting for mental health diagnoses or high VA
healthcare utilization. However, sleep apnea and pain condi-
tions were strongly and consistently associated with MST,
independent of comorbid PTSD, other mental health diagno-
ses, and healthcare utilization; sleep apnea was also indepen-
dent of tobacco use and obesity, possibly reflecting gender
differences in the development of sleep apnea.35,51 Although
sleep apnea is often under-recognized and undiagnosed among
women,36 it affects an estimated 20% of women, with dramat-
ically increasing risk beginning inmidlife.35 Similarly, women
veterans are disproportionately affected by pain,5 with com-
mon chronic pain diagnoses often emerging in or worsening in
midlife.52 These conditions present significant challenges to
health management and barriers to effective care that may be
further complicated by MST.
These findings should be interpreted considering several

limitations. Sexual trauma may be underreported; the degree
to which positive MST screens reflect the underlying preva-
lence of MST in this population is unknown. Although the
observed rate of 13% positive MST screens is supported by
equivalent estimates in this age cohort from 2003,1 we had
expected that rates among older women may have increased
since that time. This equivalence may be due to the broad
period of assessment in the current study, which draws from
2005 to 2015. The overall rate is also affected by the low
prevalence of documented MST in the oldest women in the
cohort, which may be related to differential exposure related to
service era and job roles over time, and/or underreporting or
underscreening among older women. Further, we cannot ac-
count for women who were only screened outside of the
observed period. MST screens likely underestimate true prev-
alence of these experiences,26 due to reporting biases such as
not being screened or not being re-screened after an initial
negative response.53 As a result, observed associations may be
underestimated. Further, an estimated 70% of eligible women
veterans are not enrolled in VA healthcare and therefore do not
contribute to these screening estimates; that choice may be
influenced by MST and discomfort with receiving care in a
military-related, male-dominated system.15 A temporal rela-
tionship withMST preceding diagnoses was assumed, asMST

necessarily occurs during military service while diagnoses
were assessed among older women veterans, but directionality
cannot be determined with these cross-sectional data. Oppor-
tunities for exposure to MST, as well as the environment in
which it occurred, are likely influenced by length of service,
service era, and occupational role in service; this information
cannot be determined from these VHA data. This study was
drawn from older women veterans who use VA healthcare,
and results may not be generalizable to the larger population of
women veterans who do not use VA care. Reliance on ICD-9-
CM codes may underrepresent diagnoses, and collinearity in
mental health diagnoses examined may impact sensitivity
analyses. Finally, we cannot confirm the validity, duration, or
chronicity of diagnoses on record, which may influence the
health-related implications of these conditions.
Despite these limitations, this study has multiple strengths.

These include use of a large, diverse, nationally representative
sample of older women veterans, an understudied population
at elevated risk for medical and mental health concerns.30 We
accounted for a range of demographic factors, mental health
diagnoses, and healthcare utilization to assess for independent
relationships and limit effects of confounding. We character-
ized varied aspects of health, defined by medical record data to
enhance the reliability of diagnoses. A 10-year period was
examined, maximizing opportunities to capture screening oc-
currence and positive screens that may have only been en-
dorsed with repeated screening. These findings demonstrate
connections between MST and chronic conditions important
in aging populations to inform comprehensive gender-
sensitive care both within and outside of VA settings.
These findings have important clinical implications for both

VA and community healthcare systems. Women who have
experienced MST tend to be higher utilizers of healthcare,
with some studies suggesting that they report less satisfaction
with healthcare services54 and perceived barriers to accessing
gender-sensitive care.55 Other studies have identified dissatis-
faction with care coordination and challenges with provider-
patient communication among women with MST.56 However,
care coordination and communication with multiple providers
in interdisciplinary and specialty care settings is often neces-
sary in the care of older women, particularly for conditions
such as chronic pain and sleep disorders that were linked to
MST in this study. Routine MST screening, as well as ac-
knowledgement of these exposures in routine medical care,
provides an opportunity to talk with patients about the poten-
tial effects of trauma on physical and mental health, facilitate
access to effective treatments, and provide a healing environ-
ment through thoughtful, supportive trauma-informed care.

CONCLUSION

Our findings from national VA medical record data indicate
that positive MST screens are prevalent among older women
veterans. Further, MSTwas associated with higher prevalence
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of numerous medical and mental health conditions common
among older women. Although past trauma is not often con-
sidered in the clinical care in this population, both VA and
community care providers caring for older women veterans
should recognize the prevalence and importance of MST in
aging-related health and healthcare, even in the absence of
PTSD or other mental health concerns. These findings call
attention to the need for additional research in this
understudied population, and the importance of trauma-
informed care approaches for women across the lifespan.
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