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What Motivated This Research in Older
Women Veterans?

Unique opportunity to:

Examine positive and
negative associations
of military exposure

Address health behaviors and
Increased risk for disease

In later life between

women Veterans and
non-Veterans

Women Veterans

Begin clinical and research
preparation for the projected
83% increase In older women
Veterans between 2014-2025
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Women's Health Initiative (WHI)

- Goal: Answer major questions about
postmenopausal women'’s health (cancers, heart
disease, osteoporosis-related bone fractures)

- Vast scientific undertaking

- 161,808 participants from 40 U.S. centers followed up to
12 years in main study (1993-2005)

- 115,403 participants enrolled in WHI Extension Study
2005-2010

- 93,500 participants enrolled in WHI Extension Study
2010-2015



L
WHI Eligibility Criteria

- General inclusion criteria
- Aged 50 to 79 years
- Postmenopausal
- Planning to reside in the area for at least 3 years
- Able/willing to provide written informed consent

- Additional eligibility criteria specific to each study
component, related to:

- Safety
- Competing risk
- Adherence/retention



Women Veterans in the WHI

Women enrolled in Women’s Health Initiative
(N =161,808)

Observational study (n = 93,676)
Clinical trial* (n = 68,132)

* Hormone trial (n=27,347)

* Diet trial (n = 48,835)

* Calcium + vitamin D trial (n = 36,282)
*participants could be enrolled in more than one trial

Missing Veteran exposure 16,287

Women’s Health Initiative participants eligible for analyses in our
supplement (n = 145,521 )

Veterans Non-Veterans
n=3,719 n=141,287




L
Age Distribution of Women in the WHI:

Veterans vs. Non-Veterans
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Who are the Women Veterans
INn the WHI?

- 3,719 women Veterans in WHI
~ 3% of total WHI Recruits

- Health similar to non-Veterans

- Demographically distinct from

non-Veterans—
- Older
- Highly Educated
- Disproportionately Caucasian
- Less Likely to be Married
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Mortality & Military Generation

- Elevated rate of all-cause mortality was found among WHlI
women Veterans relative to non-Veterans, even after
adjustment for age & common health risks (weitiauf et.al., 2015)

- Women Veterans’ elevated mortality rates are in stark contrast to
findings from studies of Vietham women Veterans of a younger age

- Generational differences in Veteran mortality may exist

- Women Veterans’ sociodemographic characteristics, military roles
and exposures, & associated health risks have changed over time

- ldentifying causes of mortality, particularly if they differ by
generation, is essential for informing prevention, clinical
practice and policy
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Study Objective

Evaluate older women’s mortality rates and
causes across Veteran status and generation

- Determine if Veteran status is associated with
higher rates of all-cause mortality within two
military generations of older women

- Compare cause-specific mortality by Veteran
status within each generation



L
Methods

- WHI participants — both Veterans (n=3,719)
and non-Veterans (n=141,800) categorized into
military generation based on their birth cohort

Military Birth year  Age consistent with

generation service during
Pre-Vietnam 1913-1931 WWII & Korean War

Vietnam/After 1932-1948 Vietnam War & early post-Vietnam era

- Participants prospectively followed for mean of 15.2 years

- Mortality ascertainment primarily through National Death
Index and/or physician adjudication; causes of death
coded according to ICD-9-CM codes

- Cox proportional hazards models for each generation,
adjusted for: model 1: demographics and WHI study arm;
model 2: model 1 + health behaviors and health risks;
model 3: model 2 + hypertension & number of comorbidities



Baseline Characteristics by Generation and
Veteran Status

80
70 -
60 -
50 -
40 -
30 -
20 -
10 -

Age, mean yrs Racial/ethnic College grad % Smoker (current
minority % or former) %

®m Pre-Vietnam Gen. Veteran ®m Pre-Vietnam Gen. non-Vet.
m Vietnam/After Gen. Veteran ® Vietnam/After Gen. non-Vet.




All-cause Mortality Rates by Generation and
Veteran Status

Pre-Vietham Vietnam and After
Veteran Non-Vet. Veteran Non-Vet.

Number of deaths 1,051 20,430 155 7,953
fggc')asg::geﬂ;:;? S/ 21.7 18.9 9.2 7.9
Adjusted HR*

Model 1 1.16 (1.09-1.23) Ref. 1.16 (0.99-1.36) Ref.

Model 2 1.14 (1.07-1.21) Ref. 1.08 (0.92-1.27) Ref.

Model 3 1.08 (0.98-1.19) Ref. 1.09 (0.86-1.37) Ref.

*HR = Hazard Ratio;

Co-variates — Model 1: age, race/ethnicity, education, study assignment;
Model 2: model 1 + smoking, physical activity, alcohol use, BMI, depression;
Model 3: model 2 + hypertension, medical comorbidities



Cause-specific Mortality Rates for
Pre-Vietham Generation by Veteran Status

Cancer Cardiovascular Trauma
Disease
gg::-/auljé%sged Veteran Non-Vet. | Veteran Non-Vet. | Veteran Non-Vet.
6.8 5.6 6.9 5.8 0.8 0.5
person-years
Adjusted HR for
Veterans*
Model 1 1.13(1.00-1.29) |1.12(1.00-1.25) |1.45 (1.03 - 2.06)
Model 2 1.09 (0.96 - 1.25) |1.13(1.01-1.27) |1.46 (1.02-2.10)
Model 3 1.02 (0.84-1.24) |1.11(0.94-1.30) |1.01(0.54-1.91)

*HR = Hazard Ratio, non-Veterans are the reference group;

Co-variates — Model 1: age, race/ethnicity, education, study assignment;
Model 2: model 1 + smoking, physical activity, alcohol use, BMI, depression;
Model 3: model 2 + hypertension, medical comorbidities



Cause-specific Mortality Rates for
Vietnam/After Generation by Veteran Status

Cancer Cardiovascular Trauma
Disease
gg::-/auljé%sged Veteran Non-Vet. | Veteran Non-Vet. | Veteran Non-Vet.
2.9 34 2.6 1.8 0.4 0.25
person-years
Adjusted HR for
Veterans*
Model 1 1.07 (0.84-1.37) [0.98(0.68-1.42) |2.93(1.64-5.23)
Model 2 1.00 (0.78 -1.29) [0.81(0.54-1.22) |2.90(1.58-5.31)
Model 3 0.98 (0.69 - 1.38) |0.82 (0.47 - 1.46) |3.93(1.83-8.43)

*HR = Hazard Ratio;

Co-variates — Model 1: age, race/ethnicity, education, study assignment;
Model 2: model 1 + smoking, physical activity, alcohol use, BMI, depression;
Model 3: model 2 + hypertension, medical comorbidities
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Clinical Implications

- All health care providers should be aware
of the unique health risks and needs of
women Veterans

- Efforts to identify and modify salient health
risk behaviors specific to each military
generation are needed



L
Research Implications

- Research should be directed toward identifying
predictors of premature mortality

- Since health behavior and health risks change
over time, with women Veterans having more
adverse health behavior trajectories compared to
non-Veterans,* the association of trajectories In
health behaviors with Veterans’ mortality rates
should be examined

- Mechanisms underlying Vietham/After generation
Veteran trauma-related mortality should be
elucidated

*Washington et al., Gerontologist 2016, Vol. 56, No. S1, S27-S39.
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Women Veterans and Alcohol

« Most information on
women Veterans’ alcohol
use is from VA patients

- Little research compares
women Veterans and o et s ot i e

and Tracy L. Simpson

women non-Veterans gt it oo s G50

Alcohol and Drug Misuse, Abuse, and Dependence in Women Veterans

Implementaion, and Poiicy, VA Greater Los Angees, 16111 Plummer Stieet (Maisiop 152), Sepuiveda, CA 91343 (e-mail khoggat @ucia.ed).

* Four studies found no A A—
discernable differences licoponmsismenoghvmimpasonarpotey e
included studies, 32 reported rates of loohol misuse, binge drinking, or other unhealfy aloohol use not meeting
between the groups on ot ot Hpiisd oo Rl ioe
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ddta, and the subgroups stuied. Further efort o develop epidemiological vald prevalence estimates ar needed

screens for alcohol misuse e d s o 1 o

alcohak rugs; gender; miltar; substance felaed disoders; velerans; wormen
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Women, Alcohol, and Mortality

- Numerous large scale epidemiological studies have found
Increased risk of early mortality for key groups of women
drinkers when they are compared to Moderate Drinkers

- Lifelong abstainers
- Former drinkers
- Current heavy drinkers

- There iIs no previous research on whether women
Veterans’ and non-Veterans' relationships between
alcohol consumption patterns and mortality are
comparable

Bertoia et al., 2013; Di Castelnuovo, Costanzo, Bagnardi, Donati, lacoviello, & de Gaetano, 2006;
Freiberg, Chang, Kraemer, Robinson, Adams-Campbell, & Kuller, 2009Fuchs et al., 1995; Klatsky
& Udaltsova, 2007; Liao, McGee, Cao, & Cooper, 2000; McCaul, Aimeida, Hankey, Jamrozik,
Byles, & Flicker, 2010; Wang et al., 2014



Study Questions

- Are the rates of membership in various alcohol

consumption groups the same for women Veterans and
non-Veterans?

- Are mortality rates within each alcohol consumption group
comparable for women Veterans and non-Veterans?

- Does Veteran status modify the relationship between
alcohol consumption and mortality rates?

RIS |




Study Methods

- Participants were women from both the
WHI observational study and the clinical trials
who had baseline data on Veteran status (N = 145,521)

- Alcohol consumption was assessed with the Food Frequency
Questionnaire to form 6 consumption categories

- Lifelong abstainers, former drinkers, < 1 per week, 1-7 per week, 8-14 per
week, 15+ per week

- Very heavy drinkers and illicit drug users were excluded from WHI
- Mortality data were via National Death Index through 2014

- Covariates included age, race/ethnicity, marital status, living alone,
family income, educational attainment, pack years of tobacco use,
BMI, physical activity



Alcohol Consumption

Age-adjusted predicted probabilities of being in an alcohol consumption group by
Veteran status

Predicted Probabilities

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05 -

0.00 -

H Veterans 1 Non-Veterans

n

Lifelong abstainer*  Former drinker Consumes <1 Consumes 1-7 Consumes 8-14 Consumes >15
drink/week drinks/week drinks/week drinks/week

*p<0.01 comparing Veterans to non-Veterans



Mortality Rates by Drinking Behavior
and Veteran Status

Age Adjusted

Rate*

Veterans
Lifelong abstainer

Former drinker
Consumes <1 drink/week

= =
& B
~ ELN

Consumes 1 to 7 drinks/week

Consumes 8 to 14 drinks/week 13.4

Consumes 15 or more drinks/week 20.4
Non Veterans

Lifelong abstainer 13.7

Former drinker

Consumes <1 drink/week
Consumes 1to 7 drinks/week
Consumes 8to 14 drinks/week
Consumes 15 or more drinks/week

[ERN
g ‘
»

12.2
15.8

* Standard population is all WHI participants in age decades.
a Age-adjusted mortality rate differences between Veterans and non-Veterans; p=0.01



Mortality Hazard Ratios with
Lifelong Abstainers as Referent

: « Among women Veterans, no
Ay Adlusé?d b e statistically significant differences
between the lifelong abstainer
: : referent group and the other groups
: of drinkers
1.05 (0.81 - 1.3)
0.87 (0.66 - 1.15) - Among women non-Veterans,
0.84 (0.64 - 1.09) infrequent, moderate, and
0.71 (0.50 - 1.01) moderately heavy drinkers had
0.95 (0.65 - 1.39) significantly lower mortality rates
s than the lifelong abstainer referent
Non Veterans
group
1.06 (1.02 - 1.11) . Veteran status did not modify the
0.84 (0.80 - 0.88) relationships between
0.80 (0.76 - 0.83) consumption and mortality in the
oms7s-08 fully adjusted model

- Patterns of HR’s are very similar
Darker shading indicates significant HR’s



Mortality Hazard Ratios with
Moderate Drinkers as Referent

o - Among women Veterans, only the
F Adjusted HR* (95% . . .
SR former drinkers had significantly
higher mortality rates from the
119 (0.92 - 155) moderate drinker referent group
-
. . Among women non-Veterans,
1.04 (0.87-1.24 . . .
( f ) lifelong abstainers, infrequent,
R . .
: © former drinkers, and heavy drinkers
065064-11
15 or more drinkeiwesk | R had significantly higher mortalit
S H4 (0837259 rates tgr’lan the ri/\odgerate drinkery
ETISEESE  cferent group
1.34 (1.29 - 1.39) - Veteran status did not modify the
1.05 (1.01 - 1.09) relationships between
Ref consumption and mortality in the

15 or more drinks/week 1.15 (1.08 - 1.23)

- Patterns of HR’s are very similar
Darker shading indicates significant HR’s



Observations

- Women Veterans are less likely to be lifelong abstainers

- Within each drinker group, women Veterans have
consistently higher mortality rates than women non-
Veterans

- Other factors, such as smoking, may account for this

- In fully adjusted models, Veteran status does not appear
to modify the relationships between drinker group and all-
cause mortality

-~ w-a
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Clinical Implications

- Risk of early mortality is elevated for former drinkers

- Providers should screen for past drinking among current abstainers and
assess for other risk factors that may be contributing to elevated risk

- Risk of early mortality is elevated for heavy drinkers
- Heavy drinkers who abstain or reduce drinking mitigate their mortality risk

- Risk of early mortality is NOT elevated for moderately heavy
drinkers (8-14 per week)

- ...and these women may be at elevated risk for other negative health
outcomes including skin and breast cancer

Roerecke, Gual, & Rehm, 2013
Kubo, Henderson, Desai, Wactawski-Wende, Stefanick, & Tang, 2014
Allen et al., 2009; Li et al., 2010
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Future Research

- Smoking behavior was accounted for in our models but is
Important to evaluate in its own right

Smoking Status, n (%) <0.0001
Non-Smoker 44.8% 51.1%
Past Smoker 46.5% 42.0%
Current Smoker 8.7% 6.8%

Pack-years, mean (SD) 13.4 (21.9) 9.9 (18.5) <0.0001

- and as it may interact with alcohol consumption



L
Conclusions

- Our findings are in line with the larger literature indicating
that the amount of alcohol consumed is key to whether it
IS protective or risky for women

- Providers may counsel Veteran and non-Veteran women
In similar ways regarding safe and unsafe levels of
alcohol consumption

- Providers are encouraged to pay particular attention to
additional risk factors for early mortality among former
drinkers and moderately heavy drinkers
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Lesbian & Bisexual (LB) Women’s Health

- LB women identified as at risk for health disparities?
- Poorer mental health
- Higher rates of health risk behaviors

- Similar patterns for older LB women?

- WHI study found that compared to heterosexual women,
LB women reported:

« Poorer mental health

The Health of Lesbian,

- 1 alcohol use and smoking TR ostter Pisgis

Building a Faundation for Better Understanding

« 1 disability and chronic health conditions
« | social support

1nstitute of Medicine, 2011; 2 Valanis et al., 2000




Mortality among Sexual Minorities

« Limited research with varied results

- Two U.S. studies found no differences in all-cause
mortality!-2

- Others have shown increased mortality from breast
cancer!3 and suicide!?

1 Cochran & Mays, 2012; 2 Cochran & Mays, 2015; 3 Boehmer, Ozonoff, & Miamo, 2013
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What about LB Veterans?

25% of LB women served in military, compared to 6% of
heterosexual women?

1Blosnich et al., 2013



Incorporating Lesbian and Bisexual Women into Women Veterans’

Health Priorities

Keren Lehavot, PhD' and Tracy L. Simpson, PhD'~

WA Puget Sound Heaolth Cose Systemn, Seattle, WA, USA: “Department of Paychiatry and Bahoviosal Sclences Univarsty of Washingtan, Seattia,

WA, USA

[LB] women are overrepresented in the military and ane
significantly more likely to have a history of military
serviee compared to all adult women. Due to institu-
tional policies and stigma associated with a gay or
lesbian identity, very little empirical research has been
done on this group of women veterans. Available data
suggest that compared to heterosexual women veter-
ans, LB women weterans are likely to experience
heightened levels of prejudice and discrdmination,
victimization, including greater incidence of rape, as
well as adverse health and substance use disorders.
They are also likely to encounter a host of

issues when accessing health care, including fears of
insensitive care and difficulty disclosing sexual orien-
tatiom to Veterans Health Administration (VHA] pro-
viders. Training of staff and providers, education
efforts, outreach activities, and rescarch on this
subpopulation are critical to ensure equitable and

high quality service delivery.

EEY WORDS: women velsrans; leshian amd bdssxcual women; s=xal
minonty vetemns.

J Geem Invberm Moesd 285 uppl 20: 560514

D0l DO LT i 0G0 22200 -2

i) Society of General Indermal Medicine 2012

Reseamchers, providers, and educators must address this
subpopulation of women veterans and their specific nesds if
wi are to fulfill the mission of serving America’s women
weterans and providing equitable health care.

WOMEN VETERANS AND LB WOMEN: STRIKING
SIMILARITIES IN TRAUMA EXPERIENCE

Among women veterms ingensral, a growng body of
evidence has documented high rates of tmuma acmss the
lifsspan and adverse health outomes. A review of the
litemture indicated that almost all women veterms report a
traumatic event at some point in their lives (81-93 %5), and
estimates of hfetime sexual assault, childhood sexual and
physical abuse, adult sexual and physical assault, and
intimate pariner violencs exceed estimates among nationally
representative samples of women.'” Direct comparisons of
winmen veterans to civilians parallel these findings. 1 Onee
they enter the militry, women veterans may expenence
additional forms of wviolence, including military  sexual
tmuma (MST, reportad by 2040 %) and combat expo-
sure."™™ These high rates of trauma exposune appear to
translate nto heightened risk of poor mental health and
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Current Study

Examined the risk of all-cause and cancer-specific mortality
of LB Veterans compared to:

1. LB non-Veterans

2. Heterosexual Veterans

3. Heterosexual non-Veterans
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WHI Method

- Participants were women from either the observational
study or clinical trials who had baseline data on Veteran
status and sexual orientation (N = 137,639)

- Sexual orientation assessed by lifetime sexual behavior
- Mortality data via National Death Index through 2014

- Covariates included demographic, psychosocial, and
health factors from baseline




Demographic Differences
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Health Behaviors/Status
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Adjusted All-Cause Mortality

LB Orientation 1.20 1.07-1.36
Veteran status 1.14 1.06-1.22
LB x Veteran 1.03 0.73-1.47

LB women (vs. heterosexual women) and Veteran
women (vs. non-Veteran women) higher all-cause
mortality



Adjusted Cancer-Specific Mortality

LB Orientation 1.25 1.03-1.51
Veteran status 1.01 0.89-1.16
LB X Veteran 1.70 1.01-2.85

Significant interaction, indicating that the association
between LB-status and cancer mortality varies by
Veteran status



Stratified Models for Cancer Mortality

LB vs. hetero among Veterans 2.09 1.26-3.47
LB vs. hetero among non-Veterans 1.25 1.03-1.51
Veterans vs. non-Veterans among hetero 1.01 0.89-1.16
Veterans vs. non-Veterans among LB 1.61 0.96-2.73

LB Veterans more likely than hetero Veterans and

LB non-Veterans more likely than hetero non-Veterans,
but association is stronger for the former



Clinical Implications

- Strongest correlates of all-cause mortality across groups
were smoking history and cardiovascular disease

- Need to focus on management of chronic disease and
health behaviors
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Research Implications

- Higher all-cause mortality among LB women relative to
heterosexual women (and among Veterans relative to
non-Veterans)

- No interaction effects

- Despite protective factors for premature death, such as
higher income, education, and professional occupation!

- Other factors may need to be considered
- Stigma, poorer quality of care, nulliparity
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