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Abstract of Dissertation

Evaluating Women Veterans Seeking Care from Substance Use Treatment Facilities

Background

Prevalence of substance use disorder (SUD) among women veterans is increasing,
as well as an association with comorbidities; post-traumatic stress disorder (PTSD),
anxiety, depression, concurrent benzodiazepine use, chronic pain, military sexual trauma
(MST), sleep disorders, and suicide have been found to be associated with SUD. Women
are the fastest growing group among veterans, but there are few treatment studies that
focus on the women veteran population. As a result, the need for research to better
understand this population is necessary to identify programs and resources needed to
accommodate these women’s healthcare needs, especially at the Department of Veterans
Affairs (VA). The objectives of this study are the following: compare the differences in
treatment enrollment in women veterans compared to non-veteran women; compare the
differences in veteran treatment enrollment in women compared to men; and evaluate the
factors associated with completion of a treatment program among women veterans.
Methods

The Treatment Episode Data Set (TEDS) data set is an annual collection of data
on substance abuse treatment programs, which has not been previously evaluated in the
literature for differences based on veteran status and sex. Deidentified data sets are
publicly available through Substance Abuse and Mental Health Services Administration
(SAMHSA) for the years 2006-2017 and include over 19 million records.

Descriptive statistics for the population, as well as treatment use, and treatment

completion was calculated with chi-square tests to identify significant differences
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between groups by veteran status among women and sex among veterans. Logistic
regression models tested sex and veteran status and the association with variables for pre-
enrollment factors, demographic information, and discharge information. The following
variables were included as predictors for the model: age, race/ethnicity, marital status,
education, employment status at admission, pregnancy, substance use type, length of stay
in treatment, treatment referral source, number of days waiting to enter treatment,
previous substance use treatment episodes, frequency of use of primary substance at
admission, health insurance at admission, homeless at admission, co-occurring mental
and substance use disorders, number of arrests in 30 days prior to admission, and age at
first use of primary substance. A multivariate logistic regression tested veteran and non-
veteran treatment completion rate differences among women, as well as sex differences
in treatment completion among veterans. The overall fit of the models was tested and
used to select the final model. An interaction between age and veteran status was tested
based on the possible age differences between veteran and non-veteran women, and an
interaction between age and sex was tested based on the possible age differences between
men and women veterans. The sample size of the study includes 58,163 women veterans
and a power analysis indicated there is a sufficient sample for this study.

A path analysis was performed to identify patterns of correlation among variables
and explain variable variance within the model for completion of SUD treatment
programs. The model was specified and identified, and structural equation modeling
(SEM) estimated and tested the model parameters and coefficient estimates. The model

was tested for fit using a Chi-squared goodness-of-fit test and other measures of overall
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fit. Additional fit analysis and modification indices were calculated, and the model was
re-specified.
Results

After controlling for other covariates, a multivariate model found women veterans
have 1.16 (95% CI: 1.12 — 1.20) times greater odds of completing SUD treatment
compared to non-veteran women. Increased length of stay in treatment was also
associated with completing SUD treatment. Women in a program for 181 days to a year
had 4.44 (95% ClI: 4.38 — 4.49) times the odds and more than a year had 4.05 (95% ClI:
3.99 — 4.12) times the odds of completing treatment compared to women in treatment for
30 days or less. Women with co-occurring mental health and substance use disorders had
14% reduced odds of completing SUD treatment compared to women without a co-
occurring mental health and substance use disorders (OR = 0.86, 95% CI: 0.85 — 0.86).

After controlling for other covariates, the adjusted model found women veterans
have 0.96 (95% CI: 0.93 — 0.99) times fewer odds of completing a treatment program
compared to men veterans. While the results of this study found sex was significantly
associated with SUD treatment completion among veterans, the small effect size suggests
there is no clinical relationship between completing SUD treatment and sex among
veterans. Veterans in a program for 181 days to a year had 4.60 (95% ClI: 4.42 — 4.79)
times the odds and more than a year had 4.12 (95% CI: 3.90 — 4.34) times the odds of
completing treatment compared to veterans in treatment for 30 days or less. Veterans
with co-occurring mental health and substance use disorders had 19% reduced odds of
completing SUD treatment compared to veterans without a co-occurring mental health

and substance use disorders (OR = 0.81, 95% CI: 0.80 — 0.83).
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The path analysis measures of overall fit for the final model indicated an
acceptable fit for the theoretical model. The final model confirms parts of the manifest
variables contribute to length of stay in treatment, which plays a significant role in the
completion of treatment.

Conclusion

While veteran women were more likely to complete SUD treatment compared to
non-veteran women, when compared to veteran men, women veterans had slightly lower
odds of completing SUD treatment. This significant but small difference demonstrates the
sex difference among veterans enrolled and completing SUD treatment. Though women-
only treatment for veterans may not be clinically better than combined-gender treatment
programs, understanding the underlying characteristics of treatment enrollment and
demographic variables may help health systems and programs better address the specific
needs of women veterans. By including data outside of the VHA, the overall burden of
SUD among women veterans can be truly understood and estimated, while also
potentially encouraging cooperation between VA and community SUD treatment
programs. An integrated approach to primary care and specialty care; mental health and
substance abuse treatment; and referrals between VA and community facilities is likely to
improve women veteran’s access to the SUD treatment they need and their likelihood to

complete treatment.
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Chapter 1. Introduction

Women have had a history of serving in every conflict since the first days of the
US military but have only been recognized as veterans like their men counterparts since
the early 20" century.! Following post-9/11 conflicts and the increasing rates of women
joining the military, women have become the fastest growing group among the veteran
population. Women currently make up 15.5% of Active Duty Service Members (ADSM)
and 19% of National Guard and Reserve Service Members. Though women now make up
9.4% of all veterans, they are expected to be 16% of the veteran population by 2040.1 As
a result, the need for research to understand this unique population is increasing in order
to identify programs and resources needed to accommodate these women, especially at
the Department of Veterans Affairs (VA).?

As of 2015, 23.4% of women veterans were reported as having a service-
connected disability. The top two most prevalent primary service-connected disabilities
were posttraumatic stress disorder (PTSD) and major depressive disorder, impacting
11.8% and 6.5% of women veterans, respectively. During this time, 35.9% of eligible
women enrolled with the Veterans Health Administration (VHA). Of those women
enrolled, about 62% utilized health services during 2015.1 Women veterans also have
increasing rates of alcohol and substance use, which has been associated with
homelessness, depression, PTSD, and suicide.> Additionally, one in every three women
screened by the VHA reported military sexual trauma (MST).®

Women have reported perceived disparities and barriers to treatment at the VA,
which has historically provided predominantly men-focused healthcare and benefit

services.”® As a result, women veterans have been less likely to enroll or seek care at a



VA facility compared to men veterans.® Under the VA Maintaining Internal Systems and
Strengthening Integrated Outside Networks (MISSION) Act of 2018, all veterans now
have access to community care in addition to services at VA facilities, providing a greater
opportunity for women to seek treatment outside of VVA-direct care.°

Women are expected to continue to enroll and utilize VA healthcare in greater
numbers, so there is a need for the VHA to better understand women’s access to care,
barriers, attrition factors, and women-specific care needs in order to provide effective
healthcare for women veterans.! Hindering this understanding is the fact there are few
studies focused on the health of women veterans, including few treatment
StUdieS.2’3’5’7’11’12

Substance use disorder (SUD) and the subsequent need for substance use
treatment has been a long recognized public health issue.*®'* SUD can include alcohol
use disorder (AUD) or drug use disorder (DUD). The diagnostic criteria for SUD can be
found in Appendix 1.%° Of the estimated 8.1% of US adults reported to be in need of
substance use treatment in 2015, only about 10.8% received treatment.*® The majority of
people with SUD report feeling they did not need treatment.*’

In 2019, the National Survey on Drug Use and Health (NSDUH) by the Substance
Abuse and Mental Health Services Administration (SAMHSA) reported 7.4% of people
12 years of age and older had a SUD in the last year, the majority of which was AUD
(5.3% of people 12 years of age and older had AUD).%” The same survey found 20.6% of
US adults reported any mental illness and 7.8% of all US adults had a major depressive

episode in the past year. People reporting co-occurring SUD and any mental illness made



up 3.8% of the US adult population. Of these people, 48.6% received either mental health
services or substance use treatment at a specialty facility within the last year.'’

While historically the US military has had an issue with SUD among its ranks, the
Department of Defense (DOD) and VA have been under increasing pressure to provide
SUD treatment due to ongoing conflicts leading to greater SUD diagnoses and other
associated conditions.*® The purpose of this research is to provide evidence-based data
for VHA and community treatment programs in order to provide better access and
effective care to women veterans.

The Substance Abuse and Mental Health Services Administration (SAMHSA)
maintains the Treatment Episode Data Set (TEDS) at US treatment facilities that receive
public funding.'® The data sets used in this dissertation are deidentified and publicly
available through SAMHSA for the years 2006-2017. The TEDS data set has not been
thoroughly evaluated for veteran use of non-VHA substance use treatment programs, to
include both men and women. Additionally, this is the first known research to compare

veteran and non-veteran women within SUD treatment.



Chapter 2. Background and Specific Aims

2.1 Current understanding of veteran substance use

Previous studies have found an increase in veteran SUD diagnoses.?®?2 One
metanalysis of SUD epidemiology found Operation Iraqi Freedom (OIF) and Operation
Enduring Freedom (OEF) veterans reported AUD rates at 10.5% of men and 4.5% of
women.?! Overall, this was higher than the civilian estimated average of 3.1-8.5%. The
study also found a DUD rate of 4.5% for veterans compared to 1.4-2% for civilians. An
increased number of deployments has been associated with increased rates of SUD,
especially AUD.?! Using VA data, women veterans had current SUD rates ranging from
3-16%.3 Diagnosis of SUD in VA women increased 81% between 2005 and 2010.** One
study found women’s rates of SUD diagnoses was increasing faster than in men
veterans.®

Alcohol use has played a significant role in military culture.*® It was once
included in an individual’s supply rations, and military functions have long encouraged
use of alcohol in unit bonding events. An evaluation of the National Health Interview
Survey from the Centers for Disease Control and Prevention (CDC) for data from 2013 to
2017 found US military Service Members reported the most consumption of alcohol
compared to any other US industry.? This same report found Service Members, on
average, consumed alcohol 34 more days in 2017 compared to 2013. They also reported
the largest number of binge drinking days; 34% of days consuming alcohol were
considered binge drinking. About one of every three ADSM has reported binge or other
hazardous drinking habits.!® As a result of increased alcohol use, alcohol is the most

common substance reported in SUD among all veterans.14242>



Nationally, an average of 4.9% of women in the US currently have AUD and
19.5% have ever had AUD.?° Women veterans using the VA were found to have current
AUD rates ranging from 3-10%.3 A study analyzing multiple study samples in an 18-year
period found a 20% prevalence rate of DUD among all veterans.?! Both the general
population and veteran population of men report higher DUD rates compared to women
veterans.'* About 1% of women currently have a DUD diagnosis in the US, and 7.1% of
women have had DUD at some point in their lifetime.?’ Using VA data, women veterans
had current DUD rates ranging from 1-6%.3 Another study found women veterans had
slightly higher DUD rates compared to men veterans, with rates increasing in women
veterans exposed to MST.2® This conflicts with most other literature finding higher DUD
rates in men veterans. 2142127

One of the few studies evaluating women and men veteran substance abuse
outside of the VA was a study of SUD diagnoses, comorbidity, and severity of American
Indian veterans in the north central and southwestern parts of the US.?8 This study
selected it’s study population to have a representative sample of women veterans from
the American Indian community. Compared to men, the study found women were
younger, had fewer drug-related diagnoses and symptoms, had less exposure to combat,
had more education, were more likely to pursue mental health treatment, and were less
likely to use the VA. Both men and women had trauma, PTSD, and PTSD symptoms
with no significant difference between sex. The sample size of this study was 362
participants, with about 7.7% (n = 28) being women, indicating a smaller proportion

compared to the overall national veteran population.!?8



Another study using focus groups of homeless women veterans in Los Angeles,
CA, shelters or transitional residential facilities found women reporting they perceived
the need to claim to have a problem with drugs or alcohol in order to get access to
housing services and resources.?® The barriers the researchers found to psychosocial
services was lack of information, access, and coordination of services. They also found
women veterans had additional difficulties compared to women who are not veterans,
including military service-related trauma, transition adjustment hardships, and lack of
women-specific veteran services. The women also reported a need for multiple treatment
and service modalities, such as women-only programs in addition to programs for both
sexes.
2.2 Mental health comorbidities among veterans with SUD

Among all veterans with a SUD diagnosis, 75% also received a corresponding
PTSD diagnosis.?* OIF/OEF veterans with PTSD or depression were also 3-4.5 times
more likely to have AUD or DUD.? Untreated PTSD is associated with an increased risk
of SUD relapse.!* In addition to PTSD, anxiety, depression, concurrent benzodiazepine
use, chronic pain, MST, sleep disorders, and suicide have been found to be associated
with SUD.20-2230-33 Ahout 16% of veterans with SUD are estimated to be untreated due
to unwillingness to enter treatment or lack of access.* One study estimated about 30% of
completed veteran suicides included alcohol or drug use.**

SUD rates of women veterans with psychiatric comorbidities have been found to
be greater than those found in men veterans and non-veteran women.>*® In general,
women veterans are more likely to have a mental health condition compared to men

veterans.3® Studies have also shown an increased risk of suicide in women veterans with



SUD, especially those with a parallel mental health diagnosis.'**’ Sleep disorders and
insomnia are also associated with SUD in women veterans.383°

Women veterans are more likely to have experienced a trauma in their lifetime
compared to non-veteran women and men veterans.324%#! |n addition to potentially
experiencing combat-related trauma, women veterans have higher rates of non-combat-
related trauma, such as MST.*° Though MST affects both sexes of veterans, women are
more likely to have experienced MST.3! MST is associated with increased risk of SUD,
as well as PTSD, depression, and suicide.?6314243 A study of women veterans’ VHA
experiences found women with a reported history of MST and/or PTSD were more likely
to report unequal treatment and unmet healthcare needs when seeking care at a VA
facility.®
2.3 Other considerations and risk factors for substance use among veterans

In addition to increased SUD rates, there is evidence women veterans have poorer
health outcomes associated with SUD compared to non-veteran women.** Women
veterans who received a SUD diagnosis are also more likely to have reproductive or
urinary problems compared to non-veteran women.** Mothers with SUD are at increased
risk of physical and mental health issues, employment difficulties, and risk of losing child
custody compared to mothers without SUD.*>46

Screening pregnant women for substance use is of vital importance, and those
with SUD have an urgent need for effective care and treatment.*” Women with SUD are
less likely to receive proper prenatal and antenatal care for themselves and their babies.
Women veterans with SUD have been found to have reduced odds of using

contraception.*® This could potentially lead to an increase risk of pregnancy among these



women. Another study has found SUD and PTSD are both associated with smoking
during pregnancy, potentially increasing the risk of poor birth outcomes.*® Veterans with
a SUD diagnosis are more likely to smoke tobacco.'* Tobacco use strongly increases risk
of poor health outcomes and overall mortality within the general population. Veterans
who are not married also have increased rates of SUD compared to veterans who are
married.4

Veterans who are incarcerated are at an increased risk of SUD compared to non-
veterans, including among women veterans.> The Health Care for Reentry Veterans
program assists veterans exiting prison with VHA care and treatment resources. The
prevalence of SUD among these incarcerated veterans is 49%. Of those veterans, about
37% began SUD treatment within a month of diagnosis.>® Men had increased odds of
entering into residential treatment but also had higher rates of SUD compared to
women.>! One study found a need to improve the reentry program’s screening process,
especially related to women’s health issues, to better provide women in the justice system
with information and access to VHA resources.*®

Homelessness is not only associated with an increased risk of SUD, itis a
significant barrier to treatment services.?®5? For all veterans, housing stability strongly
increases the likelihood a veteran will enter and complete a treatment program.>?
Homelessness affects women veterans four times as much as non-veteran women.?°
While the VA does not currently accommodate women veterans with SUD who have
children, community programs also may not adequately address needs specific to women

with military service backgrounds and trauma.



2.4 Access, treatment, and interventions

There are sex and gender issues for perceived access and barriers to treatment.
Women veterans are more likely to use non-VA services compared to their men
counterparts.>* Many VA SUD treatment resources use a group format; this would mean
a group mostly composed of men.*%° The small number of women within the VHA,
especially in rural settings, may increase discomfort of women participating in activities
where they feel they are a minority.*® Women have also reported harassment while using
VA services. A survey of multiple VA facilities found one in four women received
inappropriate comments or behavior from other men veterans while using VA
services.>** Of these women, 16% reported men questioning their service and their right
to care at the VA. This harassment has been associated with missing or delaying care,
especially for women veterans who have experienced MST.34% The VA created an anti-
harassment initiative to combat this harassment at its facilities.>®

Clinics and spaces dedicated to women-only are associated with increased
perceived access by women veterans.®® VA facilities with women-specific substance use
programs saw greater proportions of SUD women engaging in care compared to facilities
without these resources.® These environments may also encourage women to report SUD
symptoms during a screening and agree to substance use treatment.?*” Lack of childcare
for women veterans is also a potential barrier to seeking care.”36:40

Retention is the most common outcome researched to evaluate completion of
treatment programs.314558-63 |t js not well understood if there is a difference in retention
in SUD treatment programs between men and women.®* One study found a difference in

type of treatment between sex, but there was not a significant difference in treatment



effectiveness when controlling for other factors.?’” A study of women found using a
smartphone mobile app for services and resources led to increased lengths of stay in
treatment and completion of treatment programs.*> A model for retention was developed
using data from a national drug study.*® The model found motivation to seek treatment,
depression treatment, alcohol dependence, legal issues, and frequency of drug use were
significant predictors in treatment retention. Another study found women were more
likely to stay in treatment when considering employment, race and ethnicity, marital
status, and co-occurring psychological problems.*® The same study found men had
different associations with retention: age, employment, and source of referral from their
employers.

When evaluating SUD treatment outcomes, one study found comparable
outcomes between women and men veterans.® There is conflicting evidence whether
gender or sex-specific treatment programs are beneficial to SUD patients. Previous
studies have found women-specific SUD treatment programs at VA facilities were
associated with improved comfort and participant attendance.® Participating in treatment
programs is associated with lower risk of relapse and reduced comorbidities associated
with substance abuse.®® One study found women who completed treatment were nine
times more likely to have not used drugs for at least 30 days during their seven-month
follow-up appointment compared to women who did not complete treatment.®? This same
study found men who completed treatment were only three times more likely to have not
used substances in the past 30 days during their seven-month follow-up appointment
compared to men who did not complete treatment. A study of veterans during and after

SUD treatment found an increased risk of suicide within 30 days of leaving treatment;
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however, this risk was significantly reduced if the veteran completed treatment compared
to veterans who dropped out or left early.®® Mothers who have enrolled in a SUD
treatment program are less likely to lose custody of their children compared to mothers
who have not.*>4

The VA also found success with a SUD telehealth management program that
provided outpatient substance use treatment within a veteran’s home.®” Interventions
using telehealth or other web-based approaches have been found to reduce barriers to
care, reduce stigma of SUD diagnosis and treatment, and increase availability to rural
patients.}* The COVID-19 pandemic dramatically increased the use of virtual
appointments, highlighting the need and benefits of further developing remote screenings
and treatment for substance use.

Previous studies have reported on interventions found to reduce veteran SUD
rates or comorbidities associated with SUD. A study evaluating mindfulness training and
nature exposure in veterans with SUD and/or psychiatric disorders reported reduced
anxiety and positive veteran feedback.®® Yoga has also been found to reduce PTSD
symptoms and reported pain in veteran and civilian women in a VHA pilot study.®® A
civic service program targeted at women veterans with PTSD and/or depression found
improved behavioral health screening scores and reduced symptoms following training
and engagement for civic service that promoted well-being.® Targeted interventions can
be identified with a better understanding of the factors associated with SUD among

women veterans.
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2.5 Challenges researching women veterans

There are few existing studies that focus on women veterans or report sex-specific
results. For many studies, this is due to the relatively small number of women available in
veteran cohorts.3*%"* For SUD research, men are more likely to be included in a study
population. A 2016 systematic review of existing research on veterans with SUD found
men veterans made up 97% of the study samples.?* There is also evidence women are less
likely to be screened for substance use and less likely to report substance use if they are
screened.®” Veteran research has mostly relied on data from VA facilities, where women
make up a smaller proportion of patients compared to what is currently seen in Active
Duty military service,:257:8:20.25,262940.48,51.69,71-73 There js g gap in research of women
veterans in community and non-VA facilities for substance abuse treatment, as well as
mental health treatment and therapy. No studies were found directly comparing women
veterans to women who are not veterans.®
2.6 Specific Aims

The primary purpose of this study is to examine completion of publicly funded
SUD treatment programs by veteran status and sex. Due to conflicting or non-existent
evidence in literature, the prevalence and characteristics of substance use in women
veterans seeking treatment is not well understood. Additionally, the efficacy of current
and varying treatment programs for women veterans has not been evaluated to inform the
specific needs of these women who seek treatment and their ability to get the appropriate
care they need. The following specific aims will be examined:
2.6.1 Specific Aim 1 — To compare the characteristics and treatment completion rates

of women seeking treatment who are veterans with women who are not veterans
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Hypothesis: Women who are veterans are less likely to complete SUD treatment
compared to women who are not veterans.

The goal of this aim is to compare the differences in demographic characteristics
and treatment completion rates in women who are veterans compared to non-veteran
women. With demographic and treatment variables, evaluating women-specific
covariates and predictors will provide insight into the differences between these groups of
women. Research is incomplete in describing the type of substance use, source of
referral, mental health comorbidities, and other substance use factors of women veterans.
Studies looking at sex differences in substance abuse treatment research have not
included veteran status as a possible covariate.?276%.66.74-79 Research that has evaluated
women veterans for substance abuse and mental health comorbidities has mostly relied
on data available within the VHA, presenting a gap in understanding of the utilization
and services by women veterans at non-VA facilities.»>>7:820.25.26,29,404851,69,71-73 Tpjg
research will also provide direct comparison of women veterans to women who are not
veterans at non-VA facilities, which has not yet been evaluated in the literature.

2.6.2 Specific Aim 2 — To examine sex differences among veterans seeking and
completing substance abuse treatment

Hypothesis: Women veterans are less likely to seek and complete SUD treatment
compared to men veterans.

Differences in men and women veteran treatment enrollment, characteristics, and
completion of SUD treatment will be examined. Knowledge of sex differences and
associations with pre-treatment and treatment completion variables may be useful to

those responsible for veteran programs focusing on substance use prevention and
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outreach, in addition to effective treatment programs. Current research using VA data has
often excluded sex and gender in reported results or excluded women from analysis
aItogether.2'7'21'3°'33'8°

Because this study group is made up of veterans potentially eligible for care
provided at the VA, this aim may be of programmatic interest to VA prevention,
outreach, and treatment initiatives focusing on substance abuse treatment. By
incorporating understanding of cost-effectiveness and treatment efficacy of sex-specific
programs, the VA would be better equipped in recommending additional internal sex-
specific treatment programs or increasing referrals of women veterans to non-VA
facilities. This research would also compare enrollment and completion between men and
women veterans in substance abuse treatment programs at non-VA facilities, which is not
available in current literature.
2.6.3 Specific Aim 3 — To identify factors associated with completion of a substance use
treatment program among women veterans compared to non-veteran women

Hypothesis: Women veterans who complete a substance abuse treatment program
will have the following characteristics compared to non-veteran women who do not
complete the program: more likely to be older in age, be non-Hispanic White race and
ethnicity, be married, have higher education, be employed, not be homeless, have
previous treatment, and have health insurance.

The goal of this aim is to evaluate the factors associated with completion of a
treatment program among women veterans by using a path analysis. The path analysis
will test the hypothesized relationship of a theoretical model between enrollment factors

and completion of a substance abuse treatment program. Indirect and direct effects of
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observed variables on the primary outcome of interest will be evaluated. Figure 1 shows
the hypothesized path diagram of the associations of substance use variables with

completion of treatment among women veterans.
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Chapter 3. Research Design and Methods

3.1 Data Source

The Substance Abuse and Mental Health Services Administration
(SAMHSA) is required by the Public Health Service Act to collect data on substance
abuse treatment programs, resulting in a Treatment Episode Data Set (TEDS) for
admissions (TEDS-A) and discharges (TEDS-D) at US treatment facilities that receive
public funding.'® Data collection for TEDS-A started in 1992 and for TEDS-D in 2000.
The Center for Behavioral Health Statistics and Quality (CBHSQ) manages the collection
of data across the US, provides training to users, and releases routine reports. This
research focused on TEDS-D data, since it includes discharge data relating to treatment
completion and other information not included in the admission data sets.

Deidentified data sets are publicly available through SAMHSA for the years
2006-2017. From the SAMHSA data repository, a concatenated TEDS-D data set for
2006-2014 is available. Separate data sets are available for each year from 2015-2017.
The TEDS data set has not been thoroughly evaluated for veteran use of non-VHA
substance use treatment programs, to include both men and women. This study adds to
existing research and literature primarily relying on VHA internal program data, and it
represents veteran treatment utilization and trends potentially not captured in current
estimates from the VA. This research combined all data sets to evaluate 12 years of
available data set. A breakdown of the number of records and veteran status by year can

be found in Table 1.
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Table 1. Number of Treatment Episode Data Set — Discharges (TEDS-D) records by year
and veteran status for years 2006-2017

(N = 19,084,832)

Veteran (3.25%)

Non-veteran

Missing (11.74%)

All Years (n = 620,048) . :(812%?236 N (n = 2,241.120)

2006 76,270 (5.06%) 1,183,425 (78.45%) 248,773 (16.49%)
2007 59,783 (3.72%) 1,291,297 (80.34%) 256,295 (15.95%)
2008 60,030 (3.58%) 1,376,570 (82.04%) 241,337 (14.38%)
2009 55,590 (3.43%) 1,335,226 (82.39%) 229,772 (14.18%)
2010 51,794 (3.08%) 1,412,018 (83.93%) 218,615 (12.99%)
2011 50,033 (2.89%) 1,470,251 (84.85%) 212,457 (12.26%)
2012 48,421 (2.96%) 1,388,414 (84.93%) 197,860 (12.10%)
2013 52,451 (3.28%) 1,401,085 (87.50%) 147,684 (9.22%)
2014 43,594 (2.95%) 1,300,997 (87.92%) 135,222 (9.14%)
2015 39,070 (2.75%) 1,271,996 (89.56%) 109,250 (7.69%)
2016 38,716 (2.66%) 1,315,678 (90.24%) 103,651 (7.11%)
2017 44,296 (2.67%) 1,476,707 (88.89%) 140,204 (8.44%)

Note: Missing includes missing, unknown, not collected, and invalid values

SAMHSA defines a treatment episode as “a period of service between the
beginning of a treatment service for a drug or alcohol problem and the termination of
services for the prescribed treatment plan.”*® Treatment service settings may include
inpatient and outpatient programs. At the end of the treatment episode, the discharge
records are reported to TEDS through the State TEDS Submission System (STSS). Data
is processed and edited at SAMHSA, where there is a TEDS Quality Control Program to
reduce errors and provide quality checks.

The minimum data set for TEDS-D includes the following: demographic
information; substance(s) used; route of administration; frequency of use; age at first use;
treatment referral source; number of previous treatment episodes; type of service at
admission and discharge; length of stay; and reason for discharge or discontinuation.*®

TEDS-D also includes a supplemental data set of psychiatric, social, and economic
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variables. This data set includes veteran status (yes or no). A full list of available
variables by year is in Appendix 2.
3.2 Study Sample and Inclusion/Exclusion Criteria

Patient-level data is collected from state agency data systems for substance abuse
treatment admissions and discharges. Data is only collected for patients who are at least
12 years old at time of admission.'® Most states mandate reporting by treatment programs
receiving public funds, though not all do. While some states also collect data from
privately funded facilities that receive public funding, other states only collect from
publicly funded facilities. States report all data to SAMHSA for data management and
reporting.

From 2006-2017, there were over 19 million total records of treatment episodes.
Of the total records, 33.3% are from women, 3.25% are from veterans, and 0.31% are
from women veterans. Women make up 9.69% of all veterans in this data set. A table of

the study’s total demographic characteristics prior to exclusions can be found in Table 2.

Table 2. Demographic characteristics of veterans and non-veterans in substance use
treatment within the Treatment Episode Data Set — Discharges (TEDS-D) for the years
2006-2017

(N = 19,084,832)

Non-veteran

Veteran (3.25%) Missing (11.74%)

Variable (n = 620,048) . :(8156',35;/‘%6 N (n = 2,241,120)
Sex

Men 559,875 (90.30%) 10,689,621 (65.89%) 1,469,594 (65.57%)

Women 60,097 (9.69%) 5,530,948 (34.09%) 764,598 (34.12%)

Missing 76 (0.01%) 3,095 (0.02%) 6,928 (0.31%)
Age at admission

12-14 years old 1,052 (0.17%) 169,087 (1.04%) 21,830 (0.97%)

15-17 years old 6,143 (0.99%) 861,859 (5.31%) 130,366 (5.82%)

18-20 years old 7,330 (1.18%) 906,384 (5.59%) 144,957 (6.47%)
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Variable

Veteran (3.25%)
(n=620,048)

Non-veteran
(85.01%)
(n =16,223,664)

Missing (11.74%)
(n=2,241,120)

21-24 years old
25-29 years old
30-34 years old
35-39 years old
40-44 years old

27,318 (4.41%)
54,429 (8.78%)
53,551 (8.64%)
56,217 (9.07%)
76,028 (12.26%)

1,902,372 (11.73%)
2,626,613 (16.19%)
2,220,280 (13.69%)
1,872,453 (11.54%)
1,788,795 (11.03%)

279,109 (12.45%)
356,683 (15.92%)
287,554 (12.83%)
251,864 (11.24%)
248,703 (11.10%)

45-49 years old
50-54 years old
55 years and older

103,097 (16.63%)
102,963 (16.61%)
131,920 (21.28%)

1,681,728 (10.37%)
1,214,665 (7.49%)
979,428 (6.04%)

227,976 (10.17%)
160,205 (7.15%)
131,873 (5.88%)

Race

Alaska Native
(Aleutian, Eskimo,
Indian)

American Indian (other
than Alaskan Native)
Asian or Pacific
Islander

Black or African
American

White

Asian
Other single race
Two or more races

Native Hawaiian or
other Pacific Islander
Missing

Ethnicity

Puerto Rican
Mexican

Cuban or other specific
Hispanic

Not of Hispanic or
Latino origin

Hispanic or Latino, not
specific origin specified
Missing

Marital status

Never married

1,364 (0.22%)

17,115 (2.76%)

348 (0.06%)

2,680 (0.43%)
31,599 (5.10%)
6,915 (1.12%)
2,254 (0.36%)

5,566 (0.90%)

16,146 (2.60%
24,861 (4.01%)
14,570 (2.35%)

6,862 (1.11%)

5,778 (0.93%)

141,078 (22.75%)

411,129 (55.31%)

551,831 (89.00%)

196,028 (31.61%)

37,432 (0.23%)

370,932 (2.29%)
17,735 (0.11%)
3,196,990 (19.71%)

10,362,406 (63.87%)
113,044 (0.70%)
1,606,426 (9.90%)
252,881 (1.56%)
86,066 (0.53%)

179,752 (1.11%)
704,917 (4.34%)

938,471 (5.78%)
497,886 (3.07%)

13,550,928 (85.53%)

329,560 (2.03%)

201,902 (1.24%)

8,233,648 (50.75%)

3,619 (0.16%)

62,238 (2.78%)
5,316 (0.24%)
387,479 (17.29%)

1,574,699 (70.26%)
10,138 (0.45%)
96,151 (4.29%)
16,225 (0.72%)
7,877 (0.35%)

77,378 (3.45%)
15,298 (0.68%)

73,156 (3.26%)
64,978 (2.90%)

1,969,642 (87.89%)

54,179 (2.42%)

63,867 (2.85%)

825,187 (36.82%)

Currently married 98,352 (15.86%) 1,838,740 (11.33%) 220,216 (9.83%)
Separated 39,185 (6.32%) 764,539 (4.71%) 83,644 (3.73%)
Divorced, widowed 158,972 (25.64%) 2,037,141 (12.56%) 245,334 (10.95%)

Missing 127,511 (20.56%) 3,349,596 (20.65%) 866,739 (38.67%)

Note: Missing includes missing, unknown, not collected, and invalid values
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For the purposes of this study, people under age 18 were excluded, since it is not
realistic that a veteran would be between the ages of 12 and 17. Also, a 17-year-old
ADSM would require a waiver to enlist and to deploy overseas, making it possible but
unlikely for a 17-year-old to correctly be classified as a veteran in this data set.

Veteran status is missing, unknown, not collected, or contained invalid values for
about 11.7% of the total records. This variable is part of the supplemental data set and not
required by all states to be provided. As a result, records where veteran status is missing
was excluded from the analysis. Table 1 shows the percentage of missing values steadily
declined from 2006-2017.

The variable for biologic sex is missing about 0.053% of values in the total
records. Though this is a small amount, records missing a value for sex were excluded
from analysis. Gender is used interchangeably with sex within the data set and coding
dictionary; it is reported as a binary value for men or women. Gender identity and
transgender status is undeterminable within this data set, so this variable is referred to as
“sex” for the purpose of this study.

The variable for the reason for discharge or discontinuance of treatment is the
primary outcome variable of interest for this study. This variable conveys whether the
individual at discharge completed treatment, dropped out of treatment, was terminated by
the facility, transferred to another treatment program or facility, was incarcerated, or
died.’® There is also an “other” category and missing values (which also include
unknown, not collected, and invalid values). The complete definitions for each of these
values can be found in Appendix 3. A binary outcome variable was created using these

values to report whether someone completed treatment. The value “treatment completed”
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will be coded as 1, indicating completion of the program. Values for “dropped out of
treatment” or “terminated by facility” were coded as 0, indicating the individual did not
complete the treatment program. Missing, “Other,” “Incarcerated,” “Death,” and
“transferred to another treatment program or facility” values were excluded from the
analysis and coded as missing. Those who transferred to another treatment program or
facility have been included in previous analysis looking at program completion
rates.>>#182 For the purpose of this research, a program transfer was excluded. It is
possible the subsequent program or facility is included in the TEDS-D as another
admission to a different program, and treatment completion was captured in the later
record. Also, this variable could indicate a positive or negative outcome, depending on
the situation; exclusion will reduce potential bias.
3.3 Statistical Analysis

This research uses a cross-sectional study design to test the specific aims. The
benefit of this study design is it allows multiple independent and dependent variables to
be tested. It also provides a better understanding of the characteristics of women veterans
seeking substance abuse treatment at publicly funded facilities. While data sets are
collected each year, it is not possible to link records over time to perform a longitudinal
analysis. Because these data sets are nationwide over a period of 12 years, the combined
data set provides a larger sampling of women veterans than is usually captured in studies
of only veterans or only women. SAS software Version 9.4 statistical software will be
used to perform all data analyses. All statistical tests will be two-sided with alpha set at
0.05.

3.3.1 Variables of interest within the TEDS-D data set
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The values and definitions for the key variables of interest can be found in
Appendix 3. The primary outcome variable of interest for this research is completion of a
treatment program, as described in the previous section. The following are the other
treatment variables to be evaluated as independent variables: substance use type, length
of stay in treatment, treatment referral source, number of days waiting to enter treatment,
previous substance use treatment episodes, frequency of use of substances at admission,
health insurance at admission, homeless at admission, co-occurring mental and substance
use disorders, number of arrests in 30 days prior to admission, and age at first use of
primary substance.

The variable for substance use type reported at admission is a categorical variable
with four values: no substance use, alcohol only, other drugs only, and alcohol and other
drugs. Though the TEDS data codebook does not specify when the value for no substance
use is reported, the variable is based on reported substance use at admission. It is possible
patients are not using a substance at the time of admission, or the substance is not one of
the specific categories of substance asked during admissions reporting. The value for no
substance use in substance use type makes up less than 1.3% of the combined data set.
Length of stay in treatment and number of days waiting to enter treatment is a discrete
variable in measurement of days. Length of stay was collapsed into a “30 days or less”
category for its selection of continuous values to fit with its higher categories. Number of
arrests in 30 days prior to admission is coded in the data set as an ordinal variable in
measurement of number of arrests (none, one, or more than two). Because arrests had a
low percentage of “two or more times,” this value was combined with “once” to make the

arrests in 30 days prior to admission a binary variable. Co-occurring mental and
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substance use disorders and previous treatment are binary variables for having the
condition or not. Treatment referral source and health insurance at admission are
categorical variables.

Age at first use and frequency of use at admission include multiple variables for
primary, secondary, and tertiary substance of use. For the purposes of this research, only
age at first use and frequency of use at admission for the primary substance used were
included for analysis, because the primary substance is the chief substance for which the
patient is receiving treatment. Living arrangement at admission is a categorical variable
with three values: homeless; dependent living; and independent living. For these study
aims, this variable was recoded to a binary variable for homeless or not homeless at time
of admission.

Demographic variables were assessed, to include variables for sex and veteran
status. These are the primary demographic variables of interest for the different specific
aims. Other demographic variables include age, race and ethnicity, marital status,
education, and employment status at admission. Pregnancy status at admission was
included in analysis comparing veteran and non-veteran women. Variables were treated
as categorical or ordinal variables, as appropriate.

Following methods from current and past TEDS reports, a new variable combined
race and ethnicity, creating four values: non-Hispanic White; non-Hispanic Black;
Hispanic; and other non-Hispanic.1®884 Non-Hispanic White is coded when race is
White and Ethnicity is not Hispanic or missing. Non-Hispanic Black is coded when race

is Black and Ethnicity is not Hispanic or missing. Hispanic is coded when ethnicity is a
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variable for Hispanic or Latino origin. Other non-Hispanic is coded when ethnicity is not
Hispanic and a race other than White or Black is selected.

All variables were evaluated for missing data. Based on previous studies,
variables with more than 40% of missing values were tested for whether the data was
missing at random, missing completely at random, or missing not at random.®® An
indicator variable for the missing variable was analyzed with the outcome to determine if
there was a significant difference between the variable groups. If the data was missing at
random or missing completely at random, the missing variable was considered for
deletion in analysis or modeling and the proportion of missing data by variables was
reported. If it is decided the variable should remain included in the model, multiple
imputation was performed to replace missing values of the incomplete variables based on
the results of combined imputed data sets. Data that was considered missing not at
random was considered for analysis, and a sensitivity analysis for the data was
performed.

3.3.2 Methods for Specific Aim 1

Using TEDS-D data from 2006-2017, the first specific aim compared the
differences in treatment enroliment and demographic characteristics in women who are
veterans compared to non-veteran women. When excluding records as previously
described, there are 5,282,891 records for women within the TEDS-D data set for 2006-
2017. Of the total number of women, 58,163 (1.10%) are veterans.
3.3.2.1 Statistical methods

For the first aim, descriptive statistics for the population, veteran status, and

treatment completion were calculated. A descriptive analysis compared veteran and non-
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veteran women. Each categorical and ordinal variable of interest was tested with chi-
square or Mann-Whitney tests to identify significant differences between women veterans
and non-veterans. A multivariable logistic regression model examined veteran and non-
veteran treatment completion proportion differences among women. The primary
outcome of interest was a binary variable for completion of the treatment program. The
following variables were included as predictors for the model: veteran status, age, race
and ethnicity, marital status, education, employment status at admission, pregnancy,
substance use type, length of stay in treatment, treatment referral source, number of days
waiting to enter treatment, previous substance use treatment episodes, frequency of use of
primary substance at admission, health insurance at admission, homeless at admission,
co-occurring mental and substance use disorders, number of arrests in 30 days prior to
admission, and age at first use of primary substance. The overall model fit was tested
using the reported c-statistic and chi-square goodness-of-fit tests. A stepwise selection
was used to select the model predictors using a significance level of 0.15 to enter the
model and significance level of 0.10 to stay in the model. Additionally, an interaction
between age and veteran status was tested based on the possible age differences between
women veterans and other women.28" A variable for age and veteran status interaction
was modeled with the variables for age and veteran status, with treatment completion as
the outcome, to determine if there was a significant interaction. It is possible there is an
interaction between age and veteran status, because there are differences between the

different eras of military service, especially for women.
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3.3.2.2 Sample size and power analysis

Because women veterans make up a small proportion of the general population, it
is important to perform a power calculation to ensure the data set will allow testing the
hypothesis. A power analysis was conducted using G*Power 3.1.9.7 software.® The test
for logistic regression for a dichotomous predictor was used to test whether being a
veteran (X) predicted completion of treatment among women using a binary outcome
variable (Y). The literature presents some conflicting results for substance use and
treatment retention among women and veterans, so a two-tailed test (o = 0.05) will be
used to test directionality.*>-58:59.61.62

Based on previous research, an estimation of 50% likelihood of treatment
completion was assumed for this analysis, so the probability of not completing treatment
for women who are not veterans used this probability, where Pr(Y=1| X=1) HO: 0.50.%962
The probability of women veterans not completing treatment is hypothesized to be
different than women who are not veterans. Because a 5% difference between veteran
and non-veteran women is likely to be the minimum amount that might warrant clinical,
resource, and policy changes, a probability of 55% was assumed, where Pr(Y=1 | X=1)
H1: 0.55. There was no difference in conclusions when examining Pr(Y=1 | X=1) H1:
0.45 for a two-sided test, where a probability of 45% was assumed. With these
assumptions, G*Power calculated an odds ratio of 1.22. The desired power level was set
to 80%. The X distribution assumes a Binomial distribution [P (k) = (})m*(1 — m)"~*,
where k is the number of successes (X=1) in N trials with probability of success 7, 0 <z <
1].%8 The proportion of women who are veterans is expected to be less than 1%, based on

general rates of women in service.! A conservative estimate of 0.5% was assumed, where
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X param © = 0.005. The R? other X is the expected correlation between the predictor
(veteran status) and other covariates. The literature presents conflicting evidence of
association and directionality of correlations between the variables of interest, so a low
association (R = 0.20, R? = 0.04), moderate association (R = 0.40, R? = 0.25), and strong
association (R = 0.90, R? = 0.81) was tested.

Table 3 shows the results from an a priori power analysis for the cross-sectional
data in the TEDS-D data set for women under a logistic regression model with the
assumptions described above.® While there are large sample sizes needed to achieve at
least 80% power, the data set contains over 5 million records for women, with about
1.1% representing women veterans (n = 58,163). Considerations were made if the effect
size seen in the result were too small to have a clinical or real-world difference that
would make a true difference in the outcome. This study has a sufficient sample size with
strong association between variables of interest to detect at least an odds ratio of 1.22
with 80% power with an overall sample size of 830,978 that includes at least 4,152
women veterans. The sample size of 58,163 women veterans and over 5 million overall in

this data set is greater than these numbers, so there is a sufficient sample.

Table 3. Power analysis (a priori) for Specific Aim 1 by power and association using the
Treatment Episode Data Set — Discharges (TEDS-D) for years 2006-2017

R? =0.04 R? =0.25 R? =0.81
Power (1-B) Overall Power (1-) Overall Power (1-B) Overall
Sample Size Sample Size Sample Size
60% 102,807 60% 131,592 60% 519,444
65% 115,385 65% 147,693 65% 582,999
70% 129,426 70% 165,665 70% 653,941
75% 145,482 75% 186,216 75% 735,064
80% 164,464 80% 210,514 80% 830,978
85% 188,060 85% 240,717 85% 950,197
90% 219,994 90% 281,593 90% 1,111,550
95% 271,930 95% 348,070 95% 1,373,960
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Table 4 shows the results from post hoc power analysis for the cross-sectional
data in the TEDS-D data set for women under a logistic regression model with the
assumptions described above.® A sample size of 5,282,891 was used as the total number
of women, with about 1% representing women veterans (n = 58,163). This study has a
sufficient sample size with strong association between variables of interest to detect at

least an odds ratio of 1.06 with 82.7% power, so there is still a sufficient sample.

Table 4. Power analysis (post hoc) for Specific Aim 1 by odds ratio and association using
the Treatment Episode Data Set — Discharges (TEDS-D) for years 2006-2017

R? =0.04 R? =0.25 R? =0.81
Odds Ratio Power (1-B) Odds Ratio Power (1-B) Odds Ratio Power (1-B)
1.04 99.3% 1.04 97.3% 1.04 49.8%
1.05 99.9% 1.05 99.8% 1.05 68.1%
1.06 99.9% 1.06 99.9% 1.06 82.7%
1.08 100% 1.08 100% 1.08 97.0%
1.1 100% 1.1 100% 1.1 99.7%

3.3.3 Methods for Specific Aim 2

Using TEDS-D data from 2006-2017, the second specific aim compared the
differences in veteran treatment enrollment, characteristics, and completion of treatment
in women veterans compared to men veterans. When excluding records as previously
described, there are 612,777 records for veterans within the TEDS-D data set for 2006-

2017. Of the total number of veterans, 58,163 (9.5%) are women.
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3.3.3.1 Statistical methods

For the second aim, descriptive statistics for the population, sex, and treatment
completion were calculated. Each categorical and ordinal variable of interest was tested
with chi-square or Mann-Whitney tests to identify significant differences between women
veterans and men veterans. A multivariable logistic regression model tested sex
differences in program completion status among veterans. The primary outcome of
interest was a binary variable for completion of the treatment program. The following
variables were included as predictors for the model: sex, age, race and ethnicity, marital
status, education, employment status at admission, substance use type, length of stay in
treatment, treatment referral source, number of days waiting to enter treatment, previous
substance use treatment episodes, frequency of use of primary substance at admission,
health insurance at admission, homeless at admission, co-occurring mental and substance
use disorders, number of arrests in 30 days prior to admission, and age at first use of
primary substance. The overall model fit was tested using the reported c-statistic and chi-
sguare goodness-of-fit tests. A stepwise selection was used to select the model predictors
using a significance level of 0.15 to enter the model and significance level of 0.10 to stay
in the model. Additionally, an interaction for age and sex was tested based on the
possible age differences between men and women veterans.>®®" A variable for age and
sex was modeled with the variables for age and sex, with treatment completion as the
outcome, to determine if there was a significant interaction. It is possible there is an
interaction between age and sex, because there are differences between the different eras

of military service, especially for women.
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3.3.3.2 Sample size and power analysis

Because women veterans make up a small proportion of the veteran population, it
is important to perform a power calculation to ensure the data set will allow testing the
hypothesis. A power analysis was conducted using G*Power 3.1.9.7 software.® The test
for logistic regression for a dichotomous predictor was used to test whether sex (X)
predicted completion of treatment among veterans using a binary outcome variable (Y).
The literature presents some conflicting results for substance use and treatment retention
among women and veterans, so a two-tailed test (.= 0.05) will be used to test
directionality.45'58'59'61'61'62'62

Based on previous research, an estimation of 50% likelihood of treatment
completion was assumed for this analysis, so the probability of not completing treatment
for men veterans used this probability, where Pr(Y=1| X=1) HO: 0.50.5%62 The
probability of women veterans not completing treatment is hypothesized to be different
than men veterans. Because a 5% difference between men and women veterans is likely
to be the minimum amount that might warrant clinical, resource, and policy changes, a
probability of 55% was assumed, where Pr(Y=1| X=1) H1: 0.55. There was no
difference in conclusions when examining Pr(Y=1 | X=1) H1: 0.45 for a two-sided test,
where a probability of 45% was assumed. With these assumptions, G*Power calculated
an odds ratio of 1.22. The desired power level was set to 80%. The X distribution

assumes a Binomial distribution [P (k) = (})7*(1 — m)V~*, where k is the number of

successes (X=1) in N trials with probability of success 7, 0 <r < 1].% The proportion of
women among veterans is expected to be around 9.4%, based on the current estimates of

proportion of women of all veterans.! A rate of 9.4% was assumed, where X param © =
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0.09. The R? other X is the expected correlation between the predictor (sex) and other
covariates. The literature presents conflicting evidence of association and directionality
of correlations between the variables of interest, so a low association (R = 0.20, R? =
0.04), moderate association (R = 0.40, R? = 0.25), and strong association (R = 0.90, R? =
0.81) was tested.

Table 5 shows the results from an a priori power analysis for the cross-sectional
data in the TEDS-D data set for veterans under a logistic regression model with the
assumptions described above.® While there are large sample sizes needed to achieve at
least 80% power, the data set contains over 600,000 records for veterans, with about
9.5% representing women veterans (n = 58,163). Interestingly, this is about the current
proportion estimate of the current population of women veterans in total.> Considerations
were made if the effect size seen in the result was too small to have a clinical or real-
world difference that would make a true difference in the outcome. This study has a
sufficient sample size with strong association between variables of interest to detect at
least an odds ratio of 1.22 with 80% power with an overall sample size of 48,512 that
includes at least 4,367 women veterans. The sample size of 58,163 women veterans and
over 600,000 overall veterans in this data set is greater than these numbers, so there is a

sufficient sample.

Table 5. Power analysis (a priori) for Specific Aim 2 by power and association using the
Treatment Episode Data Set — Discharges (TEDS-D) for years 2006-2017

R? =0.04 R? =0.25 R? =0.81
Power (1-B) Overall Power (1-pB) Overall Power (1-B) Overall
Sample Size Sample Size Sample Size
60% 6,001 60% 7,682 60% 30,321
65% 6,736 65% 8,622 65% 34,032
70% 7,556 70% 9,671 70% 38,174
75% 8,493 75% 10,871 75% 42,911
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80% 9,602 80% 12,290 80% 48,512
85% 10,980 85% 14,054 85% 55,474
90% 12,845 90% 16,441 90% 64,897
95% 15,878 95% 20,323 95% 80,222

Table 6 shows the results from post hoc power analysis for the cross-sectional
data in the TEDS-D data set for veterans under a logistic regression model with the
assumptions described above.® A sample size 612,777 was used as the total number of
women, with about 9% representing women veterans (n = 58,163). This study has a
sufficient sample size with strong association between variables of interest to detect at

least an odds ratio of 1.06 with 81.2% power, so there is still a sufficient sample.

Table 6. Power analysis (ad hoc) for Specific Aim 2 by odds ratio and association using
the Treatment Episode Data Set — Discharges (TEDS-D) for years 2006-2017

R? =0.04 R? =0.25 R? =0.81
Odds Ratio Power (1-B) Odds Ratio Power (1-B) Odds Ratio Power (1-B)
1.04 99.0% 1.04 96.7% 1.04 48.2%
1.05 99.9% 1.05 99.7% 1.05 66.3%
1.06 99.9% 1.06 99.9% 1.06 81.2%
1.08 100% 1.08 100% 1.08 96.4%
1.1 100% 1.1 100% 1.1 99.6%

3.3.4 Methods for Specific Aim 3

Using TEDS-D data from 2006-2017, the third specific aim evaluated the factors
associated with completion of a treatment program among women veterans. When
excluding records as previously described, there are 15,802,603 total records within the
TEDS-D data set for 2006-2017; women veterans make up 58,163 of these records.
3.3.4.1 Statistical methods

For the third aim, a path analysis was performed to identify patterns of association

and correlation among variables and explain variable variance within the model. The
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outcome variable for the path analysis was completion of substance use treatment.
Potential measured variables included the following: substance use type; length of stay;
source of referral; number of days waiting to enter treatment; homeless at admission;
arrests prior to admission; age at first use; concurrent mental disorders; health insurance
at admission; and previous treatment. These proposed variables have evidence in the
literature of an association with treatment outcomes and retention, 58-5%.61-63.78.82.86

Figure 1 presents the specified theoretical model developed to represent the
variables of interest. There are 18 variables in the model. Demographic variables are
included as exogenous variables within the model. These variables include veteran status;
age; race and ethnicity; marital status; education; and employment at admission.
Additional exogenous variables include arrests prior to admission and previous treatment.
There are 10 endogenous variables making up the remaining variables.

Previous research supports a direct effect of length of stay on completion of
treatment.>°2 The theoretical model is supported by other previous models. One study of
a Continuing Care Model for SUD treatment found an increased length of stay was
associated with completion of treatment; prior treatment was also reported to be
associated with length of stay.®® Another cognitive-behavioral model of substance use
for a Relapse Prevention Model found frequency of use and family support, including
marital status, to be associated with treatment participation and completion.®® Another
study developed a scale to evaluate SUD treatment outcomes based on a Theory of
Planned Behavior.®* This study found demographic variables, such as sex, age, race and

ethnicity, education , marital status, and employment, as well as prior treatment episodes,
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were associated with treatment completion.®* Because the literature supports the
hypothesized paths, the model is theoretically possible.

SEM estimated and tested the model parameters and coefficient estimates. The
model was tested for fit using a chi-squared goodness-of-fit test, Root Mean Square Error
of Approximation (RMSEA), Comparative fit index (CFI), Goodness-of-Fit Index (GFI),
and Adjusted Goodness-of-Fit Index (AGFI). Additional regression and fit analysis were
performed if the paths were adjusted or eliminated, and there was model re-

specification,58:63.92.93
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Figure 1. Hypothesized path diagram of the relationships between substance use variables and completion of treatment among women
veterans
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3.3.4.2 Sample size and power analysis

Because women veterans make up a small proportion of the veteran population, it
is important to have a sample size with enough power to test a model. To perform a
power calculation for the proposed path analysis, multiple methods were used due to the
complex calculations of SEM power.%%

Sample size for SEM has been estimated to account for the large sample size
needed for the calculation. A method proposed by Kline (2015) recommended 20 study
participants for each parameter in the model.*® Assuming a total of 47 parameters of
interest, the estimated sample size for this model = 47 x 20 = 940 study participants.

Additionally, a chi-square test is a test for model fit. A chi-square test for
goodness of fit was calculated using G*Power 3.1.9.7 software.® Cohen’s effect size
conventions for w are 0.10 (small); 0.30 (medium); and 0.50 (large). A small effect size
of 0.10 was assumed as a conservative estimate. The desired power level was set to 80%,
and a = 0.05 for Type | error. The previously calculated degree of freedom was assumed
to be df = 16. Table 5 shows the results from an a priori power analysis with the
assumptions described above.® Considerations were made if the effect size seen in the
result are were too small to have a clinical or real-world difference that would make a
true difference in the outcome. This study has a sufficient sample size to detect a small
effect size of 0.10 with 80% power with an overall sample size of 1,927. The sample size

of 58,163 women veterans is greater than the estimated (1,240) and calculated (1,927)

sample sizes, so there is a sufficient sample.
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Table 7. Power analysis for Specific Aim 3 by power using the Treatment Episode Data
Set — Discharges (TEDS-D) for years 2006-2017

X2 tests — Goodness-of-fit tests

Df = 16, a = 0.05, Effect sizew=0.1
Power (1-B) Overall Sample Size

60% 1,344

65% 1,468

70% 1,602

75% 1,753

80% 1,927

85% 2,137

90% 2,413

95% 2,846
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Chapter 4. Results

There were differences when comparing women veterans between the two
analysis groups. When evaluating age group, women veterans were generally older than
other non-veteran women, but veterans who are women were younger compared to
veterans who are men. Compared to non-veteran women, women veterans had more full-
time employed patients; but compared to men veterans, they had more part-time
employed and unemployed and fewer full-time employed patients. There were more
married and divorced women veterans compared to non-veteran women, and there were
more married and divorced men veterans among veterans. Likewise, there were more
Black, non-Hispanic women veterans among all women, and there were more Black,
non-Hispanic men veterans among all veterans. Women veterans had a higher proportion
of homeless women compared to non-veteran women; men veterans had more homeless
veterans compared to women veterans. Finally, women veterans had a greater proportion
of alcohol only substance use type compared to non-veteran women. Among veterans,
women veterans had a greater number of drug use only substance use type compared to
men veterans.

4.1 Results for Specific Aim 1

To compare the characteristics and treatment completion rates of women
seeking treatment who are veterans with women who are not veterans

Descriptive statistics were calculated for women in treatment by veteran status.
Table 8 shows the comparison of demographic characteristics between veteran and non-
veteran women, along with Wald chi-square results and significance. There is a

significant difference in distribution among each of the variables displayed. For age, there
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were more women veterans in the older age groups. Black, non-Hispanic women were
more common in the veteran group. There were fewer women veterans who had never
married compared to the other marital categories and more women veterans who were
divorced or widowed. There were more women veterans in higher level of education, as
well as employed full-time. All demographic variables had less than 20% of variables
missing values.

Table 9 displays the results of descriptive statistics for substance use and
admission characteristics for women in SUD treatment. Veteran and non-veteran women
differed in pregnancy status, where fewer women veterans were pregnant. There are more
women veterans who completed treatment compared to treatment drop out and facility
termination. Women veterans also had greater numbers of alcohol only for reported type
of substance use. There were also more women veterans referred by an employer or EAP
compared to the number of non-veteran women. There were slightly more women
veterans who had no prior treatment episodes. Women veterans had smaller proportions
of women without health insurance or on Medicaid. There were more women veterans
who were homeless, as well as more with a co-occurring mental health or substance use
disorder. There are also more women veterans in long term (30+ days) rehab/residential
treatment programs. There were two variables missing > 40% of reported values and
evaluated for missing at random: days waiting to enter treatment (44% missing values)

and health insurance (58% missing values).
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Table 8. Demographic characteristics by veteran status of women in substance use treatment within the Treatment Episode Data Set —
Discharges (TEDS-D) for years 2006-2017

(N = 5,282,891)

_ Veteran Non-veteran Test statistic
Variable 1.10% 98.90% p-value*
(n = 58,163) (n = 5.224,728) X2
Age at admission 3,224.59 p <0.0001
18-20 years old 1,878 (3.23%) 293,887 (5.62%)
21-24 years old 5,460 (9.39%) 705,717 (13.51%)
25-29 years old 9,644 (16.58%) 1,010,121 (19.33%)
30-34 years old 8,636 (14.85%) 827,800 (15.84%)
35-39 years old 7,651 (13.15%) 661,287 (12.66%)
40-44 years old 7,686 (13.21%) 591,054 (11.31%)
45-49 years old 7,959 (13.68%) 521,663 (9.98%)
50-54 years old 5,527 (9.50%) 351,889 (6.74%)
55 years and older 3,722 (6.50%) 261,310 (5.00%)
Race/Ethnicity 13.71 p < 0.0001
White, non-Hispanic 38,050 (65.70%) 3,412,125 (65.75%)
Black, non-Hispanic 10,532 (18.19%) 875,541 (16.87%)
Hispanic 5,988 (10.34%) 592,126 (11.41%)
Other non-Hispanic 3,344 (5.77%) 309,730 (5.97%)
Marital status 2,780.81 p < 0.0001

Never married
Currently married
Separated
Divorced, widowed

20,739 (35.66%)
8,210 (14.12%)
4,525 (7.78%)

13,079 (22.49%)

2,356,412 (45.10%)
654,705 (12.53%)
341,562 (6.54%)
837,191 (16.02%)
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Veteran Non-veteran Test statistic

Variable 1.10% 98.90% p-value*
(n =58,163) (n = 5,224,728) X2
Education 6,755.82 p < 0.0001
8 years or less 1,819 (3.13%) 296,199 (5.67%)
9-11 years 7,490 (12.88%) 1,238,183 (23.70%)
12 years (or GED) 22,935 (39.43%) 2,095,024 (40.10%)
13-15 years 18,703 (32.16%) 1,195,249 (22.88%)
16 years or more 5,754 (9.89%) 313,717 (6.00%)
Employment status 375.37 p <0.0001
Full-time 8,538 (14.68%) 567,842 (10.87%)
Part-time 4,531 (7.79%) 403,375 (7.72%)
Unemployed 20,127 (34.60%) 2,039,464 (39.03%)
Not in labor force 23,943 (41.17%) 2,154,606 (41.24%)

*¥2, Mantel-Haenszel chi-squared.
Note: Missing values excluded from table but percentages still account for within total.
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Table 9. Substance use and admission characteristics by veteran status of women in substance use treatment within the Treatment
Episode Data Set — Discharges (TEDS-D) for years 2006-2017

(N = 5,282,891)

_ Veteran Non-veteran Test statistic
Variable 1.10% 98.90% p-value*
(n = 58,163) (n = 5,224,728) 2
Pregnancy status 36.16 p < 0.0001
Pregnant 2,034 (3.50%) 211,127 (4.04%)
Not pregnant 51,869 (89.18%) 4,697,089 (89.90%)
Reason for discharge 146.46 p < 0.0001
Treatment completed 27,670 (47.57%) 2,091,043 (40.02%)
Dropped out of treatment 13,660 (23.49%) 1,428,392 (27.34%)
Terminated by facility 2,947 (5.07%) 354,351 (6.78%)
Transferred to another program/facility 8,942 (15.37%) 994,487 (19.03%)
Incarcerated 710 (1.22%) 71,383 (1.37%)
Death 104 (0.18%) 10,134 (0.19%)
Other 4,117 (7.08%) 274,483 (5.25%)
Substance use type 732.71 p <0.0001
None 754 (1.30%) 53,875 (1.03%)
Alcohol only 14,404 (24.76%) 879,930 (16.84%)
Other drugs only 24,554 (42.22%) 2,654,599 (50.81%)
Alcohol and other drugs 18,451 (31.72%) 1,636,324 (31.32%)
Treatment referral source 64.36 p < 0.0001

Individual (self-referral)
Alcohol/drug use care provider
Other health care provider
School (educational)
Employer/EAP

Other community referral

20,558 (35.35%)
6,385 (10.98%)
5,405 (9.29%)

60 (0.10%)
340 (0.58%)
8,643 (14.86%)

1,962,167 (37.56%)
605,395 (11.59%)
387,378 (7.41%)

7,381 (0.14%)
15,698 (0.30%)
804,986 (15.41%)
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Veteran

Non-veteran

Test statistic

Variable 1.10% 98.90% p-value*
(n = 58,163) (n = 5,224,728) X2
Court or criminal justice referral 15,857 (27.26%) 1,362,448 (26.08%)
Days waiting to enter treatment 33.19 p < 0.0001
0 days 22,623 (38.90%) 1,834,899 (35.12%)
1-7 days 6,749 (11.60%) 649,116 (12.42%)
8-14 days 1,769 (3.04%) 176,860 (3.39%)
15-30 days 1,696 (2.92%) 151,225 (2.89%)
31 or more days 1,415 (2.43%) 108,277 (2.07%)
Previous treatment episodes 211.49 p < 0.0001
No prior treatment 21,702 (37.31%) 1,831,118 (35.05%)
One or more prior treatment episodes 31,659 (54.43%) 3,038,425 (58.15%)
Frequency of use at admission 176.88 p <0.0001
No use in past month 16,986 (29.20%) 1,510,715 (28.91%)
Some use 19,904 (34.22%) 1,566,753 (29.99%)
Daily use 19,723 (33.91%) 1,990,937 (38.11%)
Health insurance 89.42 p < 0.0001
Private.insurance, Blue Cross/Blue 4,263 (7.33%) 207,032 (3.96%)
Shield, HMO ' '
Medicaid 5,030 (8.65%) 765,632 (14.65%)
Medicare, other 2,569 (4.42%) 152,772 (2.92%)
None 11,077 (19.04%) 1,093,209 (20.92%)
Homeless at admission 461.11 p <0.0001
Not homeless 48,634 (84.64%) 4,512,674 (87.61%)
Homeless 8,826 (15.36%) 638,141 (12.39%)
Co-occurring mental health and SUD? 1,625.65 p < 0.0001
Yes 24,361 (41.88%) 1,803,463 (34.52%)
No 22,998 (39.54%) 2,466,683 (47.21%)
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. Veteran Non-veteran Test statistic
Variable 1.10% 98.90% p-value*
(n = 58,163) (n = 5,224,728) X2
Aurrests in 30 days prior to admission 3.41 p < 0.0001
None 37,359 (64.23%) 3,829,722 (73.30%)
One or more times 3,472 (8.50%) 344,399 (8.25%)
Age at first use 66.21 p < 0.0001
11 years and under 2,771 (4.76%) 223,244 (4.27%)
12-14 years old 9.248 (15.90%) 871,012 (16.67%)
15-17 years old 14,198 (24.41%) 1,294,277 (24.77%)
18-20 years old 10,029 (17.24%) 963,130 (18.43%)
21-24 years old 7,418 (12.75%) 682,562 (13.06%)
25-29 years old 5,570 (9.58%) 494,956 (9.47%)
30 years and over 7,665 (13.18%) 594,673 (11.38%)
Service setting 222.99 p <0.0001
Detox, 24-hour, hospital inpatient 1,310 (2.25%) 153,043 (2.93%)
Detox, 24-hour, free-standing residential 9,898 (17.02%) 732,085 (14.01%)
Rehab/residential, hospital (non-detox) 167 (0.29%) 19,008 (0.36%)
Rehab/residential, short term (< 30 days) 6,253 (10.75%) 611,743 (11.71%)
Rehab/residential, long term (30+ days) 6,995 (12.03%) 476,229 (9.11%)
Ambulatory, intensive outpatient 7,689 (13.22%) 778,887 (14.91%)

Ambulatory, non-intensive outpatient
Ambulatory, detox

25,105 (43.16%)
686 (1.18%)

2,389,971 (45.74%)

62,533 (1.20%)
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Veteran Non-veteran Test statistic

Variable 1.10% 98.90% p-value*
(n = 58,163) (n = 5,224,728) X2
Length of stay 3.31 p < 0.0001

30 days or less 27,467 (47.23) 2,521,376 (48.26%)

31-60 days 7,856 (13.51%) 695,039 (13.30%)

61-90 days 5,534 (9.52%) 467,120 (8.94%)

91-120 days 4,225 (7.26%) 356,471 (6.82%)

121-180 days 4,761 (8.19%) 424,967 (8.13%)

181-365 days 5,452 (9.37%) 494,590 (9.47%)

More than a year 2,862 (4.92%) 265,125 (5.07%)

*¥2, Mantel-Haenszel chi-squared
Note: The following variables are missing > 40% of reported values and will be evaluated for missing at random: days waiting to enter treatment (44% missing
values) and health insurance (58% missing values). Missing values excluded from table but percentages still account for within total.
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Table 10 displays the results of logistic regression analyses evaluating treatment
completion rate differences among women by each of the variables of interest for the
adjusted and unadjusted models. The primary outcome of interest was the binary variable
for completion of the treatment program. While the predictors presented were found to be
statistically significant for treatment completion, some variables had small effect sizes.
For example, days waiting to enter treatment had less than a 5% estimated difference
across its values. Because days waiting to treatment was also missing more than 44% of
its values, this variable was tested for missing at random and then excluded from further
analysis.

Days waiting to enter treatment and the variable for health insurance were both
missing more than 40% of their values. An indicator variable for missing values was
created for both variables. When evaluated for treatment completion, the missing value
for days waiting did not have different proportions with completing SUD treatment.
While a logistic regression including the missing indicator was significant, the effect size
was small enough to suggest missingness in days waiting to enter treatment was not
associated with the outcome. As a result, the variable was found to be missing at random.
Because the variable also had a high number of missing values (44%), this variable was
dropped from further analysis. For health insurance, the missing indicator did not have
different proportions with completing SUD treatment and found to be missing at random.
While a logistic regression including the missing indicator was significant, the effect size
was small enough to suggest missingness in health insurance was not associated with the
outcome. With the high number of missing (58%), as well as the high proportion of

patients reporting no health insurance, it was decided to drop this variable from further
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analysis, because it is unlikely to affect the model or ultimately provide clinical insights.
Appendix 5 presents the proportions of the missing variables with the outcome for
completing SUD treatment.

A multivariable logistic regression evaluating veteran and non-veteran treatment
completion rate differences among women was performed with the above significant
variables included within the adjusted model. The primary outcome of interest was the
binary variable for completion of the treatment program. A stepwise selection was used
to select the model predictors using a significance level of 0.15 to enter the model and
significance level of 0.10 to stay in the model. Of the 17 variables tested, 16 variables
entered the model, and none were selected for removal. Pregnancy was found to not be
significant when included in the adjusted model (x2 = 0.935, p = 0.334). The c-statistic
was 0.756, so the model is a good fit at greater than 0.70. The chi-square goodness-of-fit
tests reported a p < 0.0001. Using backward or forward selection methods did not change
the results of the model.

The following was the proposed hypothesis for this specific aim: women who are
veterans are less likely to complete SUD treatment compared to women who are not
veterans. After controlling for other covariates, women veterans have 1.16 (95% CI: 1.12
—1.20) times greater odds of completing a treatment program compared to non-veteran
women. These results are not consistent with the proposed hypothesis; however, the
results still showed a significant difference between veteran and non-veteran women,
where women veterans have greater odds of completing SUD treatment compared to non-
veteran women. Table 10 presents the adjusted model with the variables significant to the

model and their odds ratios and confidence intervals.
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The largest odds ratios within the model were found for the service setting
variable, indicating values for detoxification were likely associated with completing
treatment and ambulatory outpatient settings had the lowest odds. Among women in SUD
treatment, 24-hour detoxification (hospital inpatient) had 15.30 times greater odds of
completing treatment compared to non-intensive ambulatory (outpatient) and 24-hour
detoxification (free-standing residential) had 16.98 times greater odds for the same
comparison. Ambulatory detoxification had 13.45 times greater odds of completing SUD
treatment among women compared to non-intensive ambulatory (outpatient). Age was
found to be associated with treatment completion after adjusting the model for veteran
status and other covariates. As the age group increases, the odds of women completing
SUD treatment also increases. For race and ethnicity, Black, non-Hispanic, had about
17% reduced odds of completing SUD treatment compared to White, non-Hispanic,
patients. Black, non-Hispanic, patients had the lowest odds of all race and ethnicity
categories. Women who are employed full-time have 1.58 greater odds of completing
SUD treatment compared to women who are not in the labor force. Women who are
employed part-time have 1.33 greater odds of completing SUD treatment compared to
women who are not in the labor force. As education level increases, the odds of women
completing SUD treatment also increases. The odds ratio pattern shows having less than a
high school education is associated with reduced odds of completing treatment and
having more than a high school education is associated with increased odds of
completing SUD treatment. Women who had previous treatment episodes had 16% lower
odds of completing SUD treatment compared to women with no prior treatment. For type

of substance use, drug use only and drug use with alcohol were associated with reduced
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odds (46% and 37%, respectively) compared to only using alcohol. Women with co-
occurring mental health and substance use disorders had 14% reduced odds of completing
SUD treatment compared to women without a co-occurring mental health and substance
use disorders. As length of stay increases, the odds of women completing SUD treatment
also increases. All these comparisons were adjusted for the other covariates included in
the model. While marital status was a significant predictor for the model, the odds ratios
for each of the categories was within 5% of the referent value (never married). Also,
women who were homeless had 2% lower odds of completing SUD treatment compared
to women who were not homeless.

Testing for multicollinearity using correlation and regression for all variables
within the model showed no indication there is multicollinearity within the full model.
Correlation among the predictor variables was first examined, and no variables were
highly correlated to each other. A regression tested the Variance Inflation Factor (VIF) of
the model, and the VIF and Tolerance did not meet the ranges that would indicate
multicollinearity. As a result, all significant variables were kept in the final model.

An interaction for age and veteran status was tested based on the possible age
differences between women veterans and other women. The interaction variable for age
and veteran status was modeled with the main effects of age and veteran status for
predicting treatment completion. The interaction variable was found to not be significant
to the model (p = 0.737) and was excluded from further analysis.

The time period of this data set covers what is considered the beginning of the
current US opioid epidemic.®® As a result, the year of treatment was considered as a

factor for substance use characteristics and completion of treatment. There were minor
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variations in proportions of veteran status among women by year, as well as completion
of treatment and substance type use. There were increases in the flags for heroin use at
admission and other opiates and synthetics reported at admission. Conversely, alcohol
use had a declining trend from 2006 to 2017. Appendix 6 shows a table with the reported
frequencies of these variables by year. While the unadjusted model for year was
significant, the c-statistic was 0.517, indicating the model was not a good fit. The effect
size for each year estimating the odds ratio for completing treatment was around 1.00 for
most years, indicating a small difference in completing treatment. There was a general
but inconsistent downward trend in increasing years. When included in the adjusted
model, year was again significant but did not change the model from what was previous
reported. Pregnancy remained not significant to the adjusted model. The c-statistic was
0.756, which was the same value previously reported. The odds ratio for veteran status on
completing treatment remained 1.16 (95% CI: 1.12 — 1.20). Because there was no

difference in the final results, year was excluded from the adjusted model.
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Table 10. Factors associated with treatment completion using adjusted and unadjusted logistic regression models for women within

the Treatment Episode Data Set — Discharges (TEDS-D) for years 2006-2017

(N = 5,282,891)

Unadjusted Model

Adjusted Model

0, 0,
Variable Odds Ratio p-value Congz‘?d/e?nce Odds Ratio p-value Congf?d/:a)nce
(OR) Limits (OR) Limits

Veteran status

No Referent Referent

Yes 1.42 < 0.0001 1.39-1.45 1.16 < 0.0001 1.12-1.20
Age at admission

18-20 years old Referent Referent

21-24 years old 1.07 < 0.0001 1.06-1.08 1.02 0.063 1.00-1.03

25-29 years old 1.08 < 0.0001 1.07-1.09 1.05 < 0.0001 1.04-1.07

30-34 years old 1.13 < 0.0001 1.12-1.14 1.10 < 0.0001 1.08-1.12

35-39 years old 1.20 <0.0001 1.19-1.21 1.14 < 0.0001 1.12-1.16

40-44 years old 1.33 < 0.0001 1.31-1.34 1.20 <0.0001 1.18-1.23

45-49 years old 1.46 < 0.0001 1.44-1.47 1.32 < 0.0001 1.30-1.35

50-54 years old 1.56 < 0.0001 1.54-1.58 1.42 < 0.0001 1.39-1.45

55 years and older 1.80 < 0.0001 1.78-1.83 1.62 < 0.0001 1.59-1.66
Race/Ethnicity

White, non-Hispanic Referent Referent

Black, non-Hispanic 0.77 < 0.0001 0.77-0.78 0.83 < 0.0001 0.82-0.84

Hispanic 0.87 < 0.0001 0.87-0.88 0.95 < 0.0001 0.94-0.96

Other non-Hispanic 0.92 < 0.0001 0.91-0.93 0.88 < 0.0001 0.86-0.89
Marital status

Never married Referent Referent

Currently married 1.18 < 0.0001 1.17-1.19 1.03 < 0.0001 1.03-1.04

Separated 0.98 < 0.0001 0.97-0.99 0.94 < 0.0001 0.93-0.96
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Unadjusted Model Adjusted Model
. 95% . 95%
Variable Od?és)a to p-value Confidgnce Od?ggfl tio p-value Con'fid'ence
Limits Limits
Divorced, widowed 1.28 <0.0001 1.27-1.29 1.01 0.155 1.00-1.02
Education
8 years or less 0.78 <0.0001 0.78-0.79 0.82 <0.0001 0.81-0.83
9-11 years 0.75 <0.0001 0.75-0.76 0.79 <0.0001 0.79-0.80
12 years (or GED) Referent Referent
13-15 years 1.09 <0.0001 1.09-1.10 1.04 <0.0001 1.03-1.04
16 years or more 1.52 <0.0001 1.50-1.53 1.22 <0.0001 1.20-1.34
Employment status
Full-time 1.43 <0.0001 1.42-1.44 1.58 <0.0001 1.56-1.60
Part-time 1.05 <0.0001 1.04-1.05 1.33 <0.0001 1.31-1.34
Unemployed 0.88 0.223 0.88-0.89 1.05 < 0.0001 1.04-1.06
Not in labor force Referent Referent
Pregnancy status *Pregnancy not significant to model (p = 0.337)
Pregnant 0.82 <0.0001 0.81-0.83
Not pregnant Referent
Substance use type
None 0.41 <0.0001 0.40-0.42 0.90 0.739 0.49-1.67
Alcohol only Referent Referent
Other drugs only 0.44 < 0.0001 0.44-0.45 0.54 < 0.0001 0.53-0.54
Alcohol and other drugs 0.54 < 0.0001 0.53-0.54 0.63 < 0.0001 0.62-0.63
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Unadjusted Model

Adjusted Model

0, 0,
Variable Odds Ratio p-value Con%‘?d/e?nce Odds Ratio p-value Coni?d/;:)nce
(OR) Limits (OR) Limits

Treatment referral source

Individual (self-referral) Referent Referent

Alcohol/drug use care provider 1.23 < 0.0001 1.22-1.24 1.40 < 0.0001 1.35-1.38

Other health care provider 0.98 <0.0001 0.97-0.99 1.10 <0.0001 1.08-1.11

School (educational) 0.97 0.247 0.92-1.02 2.39 <0.0001 2.19-2.60

Employer/EAP 1.71 <0.0001 1.65-1.77 1.93 <0.0001 1.84-2.03

Other community referral 0.95 <0.0001 0.95-0.96 1.55 <0.0001 1.53-1.56

Court or criminal justice referral 1.46 <0.0001 1.45-1.47 2.35 <0.0001 2.33-2.37
Previous treatment episodes

No prior treatment Referent Referent

O”eeogiggz prior treatment 0.90 <0.0001 0.90-0.90 0.84 <0.0001 0.84-0.85
Frequency of use at admission

No use in past month Referent Referent

Some use 1.04 <0.0001 1.04-1.05 0.71 <0.0001 0.71-0.72

Daily use 0.91 <0.0001 0.91-0.91 0.62 <0.0001 0.61-0.62
Homeless at admission

Not homeless Referent Referent

Homeless 1.21 <0.0001 1.20-1.21 0.98 0.002 0.97-0.99
Co-occurring mental health and SUD?

Yes 0.83 <0.0001 0.83-0.84 0.86 <0.0001 0.85-0.86

No Referent Referent
Aurrests in 30 days prior to admission

None None Referent

One or more times 1.20 <0.0001 1.19-1.21 1.10 <0.0001 1.09-1.12
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Unadjusted Model Adjusted Model
. 95% . 95%
Variable Odds Ratio p-value Confidence Odds Ratio p-value Confidence
(OR) e (OR) e
Limits Limits
Age at first use
11 years and under Referent Referent
12-14 years old 1.01 0.011 1.00-1.03 1.07 <0.0001 1.05-1.09
15-17 years old 1.10 <0.0001 1.09-1.11 1.16 < 0.0001 1.13-1.17
18-20 years old 1.06 <0.0001 1.05-1.07 1.15 <0.0001 1.13-1.17
21-24 years old 0.97 <0.0001 0.96-0.93 1.09 <0.0001 1.07-1.11
25-29 years old 0.92 <0.0001 0.91-0.93 1.06 < 0.0001 1.05-1.09
30 years and over 1.03 <0.0001 1.02-1.04 1.07 <0.0001 1.05-1.09
Service setting

Detox, 24-hour, hospital 5.81 <0.0001 5.73-5.89 15.30 <0.0001 14.70-15.93

inpatient
Detox, 24-hour, free-standing 4.56 <0.0001 4.53-4.59 16.98 <0.0001 16.76-17.21

residential
Reh%k;/tfj;de”“a" hospital (non- 3.08 <0.0001 2.97-3.19 4.49 <0.0001 4.21-4.79
Rehzlgrgg;‘;‘;n“ah short term (< 2.73 <0.0001 2.72-2.75 8.59 <0.0001 8.49-8.70
Rehab/residential, long term 1.75 <0.0001 1.73-1.76 210 <0.0001 2.07-2.12

(30+ days)
Ambulatory, intensive outpatient 1.02 <0.0001 1.01-1.02 1.02 0.0002 1.01-1.03
Ambulator_y, non-intensive Referent Referent

outpatient
Ambulatory, detox 1.87 <0.0001 1.83-1.90 13.45 <0.0001 12.81-14.11
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Unadjusted Model

Adjusted Model

. 95% . 95%
Variable Od?és)a to p-value Colr_1fidgnce Od?ggfl tio p-value Con'fid'ence
imits Limits
Length of stay

30 days or less Referent Referent

31-60 days 0.62 < 0.0001 0.62-0.63 1.58 <0.0001 1.56-1.60
61-90 days 0.76 < 0.0001 0.76-0.77 2.16 <0.0001 2.13-2.18
91-120 days 1.00 0.649 0.99-1.01 2.92 <0.0001 2.88-1.96
121-180 days 1.14 <0.0001 1.13-1.15 3.43 <0.0001 3.39-3.48
181-365 days 1.29 < 0.0001 1.28-1.30 4.44 < 0.0001 4.38-4.49
More than a year 0.89 <0.0001 0.88-0.90 4.05 <0.0001 3.99-4.12

Wald chi-squared (y2) analysis of effects for all variables listed in the table were evaluated for significance (p-value).
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4.2 Results for Specific Aim 2

To examine sex differences among veterans seeking and completing substance
abuse treatment

Descriptive statistics were calculated for veterans in treatment by sex. Table 11
shows the comparison of demographic values between men and women veterans, along
with chi-square results and significance. For age, there were more women veterans in the
younger age groups. There were more men who were Black, non-Hispanic, compared to
the percentages of women. There were more women veterans who had never married
compared to the other marital categories and more men veterans who were divorced or
widowed. For education, women veterans were had higher proportions at the lowest
levels of education and the highest levels of education. They had lower percentages for
12 years (or GED). There were fewer women veterans who were employed full-time
compared to men veterans. All demographic variables had less than 20% of variables
missing values.

Table 12 displays the results of descriptive statistics for substance use and
admission characteristics for veterans in SUD treatment, stratified by sex. The proportion
of women veterans who completed treatment was lower than men veterans. Compared to
men veterans, women veterans had greater numbers of drugs only for reported type of
substance use or no substance type reported, and a smaller percentage of women had a
length of stay of 30 days or less. There were also more women veterans referred by
school or other community referral compared to men veterans. There were more women
veterans who had no prior treatment episodes. Women veterans had greater proportions

of veterans with private insurance or on Medicaid compared to men veterans. There were
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more men veterans who were homeless. Among veterans, more women had a co-
occurring mental health or substance use disorder compared to men. There are also more
women veterans in long term (30+ days) rehab/residential treatment programs and
ambulatory outpatient settings compared to men veterans. There were two variables
missing > 40% of reported values and evaluated for missing at random: days waiting to

enter treatment (47% missing values) and health insurance (56% missing values).
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Table 11. Demographic characteristics by sex of veterans in substance use treatment within the Treatment Episode Data Set —

Discharges (TEDS-D) for years 2006-2017

(N =612,777)
gir;(;g (9(|)\_/| 58;% ) Test statistic p-value*
(n = 58,163) (n = 554,614) x2

Age at admission 23,149.53 p <0.0001
18-20 years old 1,878 (3.23%) 5,451 (0.98%)
21-24 years old 5,460 (9.39%) 21,856 (3.94%)
25-29 years old 9,644 (16.58%) 44,780 (8.07%)
30-34 years old 8,636 (14.85%) 44,900 (8.10%)
35-39 years old 7,651 (13.15%) 48,558 (8.76%)
40-44 years old 7,686 (13.21%) 68,330 (12.32%)
45-49 years old 7,959 (13.68%) 95,128 (17.15%)
50-54 years old 5,527 (9.50%) 97,429 (17.57%)
55 years and older 3,722 (6.40%) 128,182 (23.11%)

Race/Ethnicity 50.52 p < 0.0001
White, non-Hispanic 38,050 (65.70%) 341,668 (61.85 %)
Black, non-Hispanic 10,532 (18.19%) 125,801 (22.77%)
Hispanic 5,988 (10.34%) 55,239 (10.00%)
Other non-Hispanic 3,344 (5.77%) 29,713 (5.38%)

Marital status 538.50 p <0.0001

Never married
Currently married
Separated
Divorced, widowed

20,739 (35.66%)
8,210 (14.12%)
4,525 (7.78%)

13,079 (22.49%)

168,550 (30.39%)
90,087 (16.24%)
34,652 (6.25%)

145,848 (26.30%)
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\Women Men Test statistic «
(9.49%) (90.51%) ) p-value
(n = 58,163) (n = 554,614) %
Education 50.38 p < 0.0001
8 years or less 1,819 (3.13%) 12,680 (2.29%)
9-11 years 7,490 (12.88%) 54,741 (9.97%)
12 years (or GED) 22,935 (39.43%) 271,802 (49.01%)
13-15 years 18,703 (32.16%) 161,698 (29.16%)
16 years or more 5,754 (9.89%) 88.33 (7.85%)
Employment status 302.71 p <0.0001
Full-time 8,538 (14.68%) 110,539 (19.93%)
Part-time 4,531 (7.79%) 31,439 (5.67%)
Unemployed 20,127 (34.60%) 177,299 (31.97%)

Not in labor force

23,943 (41.17%)

227,850 (41.08%)

*¥2, Mantel-Haenszel chi-squared
Note: Missing values excluded from table but percentages still account for within total.
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Table 12. Substance use and admission characteristics by sex of veterans in substance use treatment within the Treatment Episode
Data Set — Discharges (TEDS-D) for years 2006-2017

Individual (self-referral)
Alcohol/drug use care provider
Other health care provider
School (educational)
Employer/EAP

Other community referral

Court or criminal justice referral

20,558 (35.35%)
6,385 (10.98%)
5,405 (9.29%)

60 (0.10%)
340 (0.58%)
8,643 (14.86%)
15,857 (27.26%)

195,041 (35.17%)
61,382 (11.07%)
51,545 (9.29%)

366 (0.07%)
6,292 (1.13%)
61,407 (11.07%)
171,649 (30.95%)

(N =612,777)
gir;;g (9(')\'/' 5eln% ) Test statistic p-value*
(n = 58,163) (n = 554,614) 2

Reason for discharge 1,428.78 p <0.0001
Treatment completed 27,670 (47.57%) 306,373 (55.24%)
Dropped out of treatment 13,660 (23.49%) 116,232 (20.96%)
Terminated by facility 2,947 (5.07%) 27,627 (4.98%)
Transferred to another program/facility 8,942 (15.37%) 71,164 (12.83%)
Incarcerated 710 (1.22%) 7,950 (1.43%)
Death 104 (0.18%) 1,447 (0.26%)
Other 4,117 (7.08%) 23,764 (4.28%)

Substance use type 182.84 p <0.0001
None 754 (1.30%) 3,556 (0.64%)
Alcohol only 14,404 (24.76%) 201,915 (36.41%)
Other drugs only 24,554 (42.22%) 144,133 (25.99%)
Alcohol and other drugs 18,451 (31.72%) 205,010 (36.96%)

Treatment referral source 15.25 p <0.0001
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Women Men Test statistic
(9.49%) (90.51%) p-value*
(n = 58,163) (n = 554,614) 12
Days waiting to enter treatment 0.03 p =0.854
0 days 22,623 (38.90%) 192,154 (34.65%)
1-7 days 6,749 (11.60%) 57,192 (10.31%)
8-14 days 1,769 (3.04%) 16,740 (3.02%)
15-30 days 1,696 (2.92%) 15,630 (2.82%)
31 or more days 1,415 (2.43%) 10,374 (1.87%)
Previous treatment episodes 706.97 p <0.0001
No prior treatment 21,702 (37.31%) 171,620 (30.94%)
One or more prior treatment episodes 31,659 (54.43%) 320,501 (57.79%)
Frequency of use at admission 314.32 p <0.0001
No use in past month 16,986 (29.20%) 146,008 (26.33%)
Some use 19,904 (34.22%) 189,659 (34.20%)
Daily use 19,723 (33.91%) 206,108 (37.16%)
Health insurance 1,522.57 p <0.0001
P”V?ﬁi'erl‘gf‘m‘fg Blue Cross/Blue 4,263 (7.33%) 36,852 (6.64%)
Medicaid 5,030 (8.65%) 28,878 (5.08%)
Medicare, other 2,569 (4.42%) 27,878 (5.03%)
None 11,077 (19.04%) 150,981 (27.22%)
Homeless at admission 1,621.30 p <0.0001
Not homeless 48,634 (84.64%) 424,839 (77.33%)
Homeless 8,826 (15.36%) 124,552 (22.67%)
Co-occurring mental health and SUD? 6,096.91 p <0.0001
Yes 24,361 (41.88%) 142,114 (25.62%)
No 22,998 (39.54%) 283,673 (51.15%)
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Detox, 24-hour, hospital inpatient
Detox, 24-hour, free-standing residential
Rehab/residential, hospital (non-detox)
Rehab/residential, short term (< 30 days)
Rehab/residential, long term (30+ days)
Ambulatory, intensive outpatient
Ambulatory, non-intensive outpatient

Ambulatory, detox

1,310 (2.25%)
9,898 (17.02%)
167 (0.29%)
6,253 (10.75%)
6,995 (12.03%)
7,689 (13.22%)
25,105 (43.16%)
686 (1.18%)

19,107 (3.45%)
137,193 (24.74%)
1,827 (0.33%)
61,086 (11.01%)
51,717 (9.32%)
60,747 (10.95%)
212,921 (38.39%)
9,726 (1.75%)

Women Men Test statistic
(9.49%) (90.51%) p-value*
(n = 58,163) (n = 554,614) 12
Arrests in 30 days prior to admission 5.87 p =0.015
None 37,359 (64.23%) 363,254 (65.50%)
One or more times 2,904 (4.99%) 27,529 (4.96%)
Age at first use 2,561.51 p <0.0001
11 years and under 2,771 (4.76%) 44,016 (7.94%)
12-14 years old 9.248 (15.90%) 108,262 (19.52%)
15-17 years old 14,198 (24.41%) 154,158 (27.80%)
18-20 years old 10,029 (17.24%) 95,462 (17.21%)
21-24 years old 7,418 (12.75%) 49,972 (9.01%)
25-29 years old 5,570 (9.58%) 35,309 (6.37%)
30 years and over 7,665 (13.18%) 58,834 (10.61%)
Service setting 1,672.66 p <0.0001
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Women Men

(9.49%) (90.51%) Test statistic p-value™
(n = 58,163) (n = 554,614) 12
Length of stay 586.64 p < 0.0001
30 days or less 27,467 (47.23) 296,287 (53.42%)
31-60 days 7,856 (13.51%) 66,433 (11.98%)
61-90 days 5,534 (9.52%) 47,637 (8.59%)
91-120 days 4,225 (7.26%) 36,103 (6.51%)
121-180 days 4,761 (8.19%) 40,338 (7.27%)
181-365 days 5,452 (9.37%) 44,333 (7.99%)
More than a year 2,862 (4.92%) 23,471 (4.23%)

*¥2, Mantel-Haenszel chi-squared

Note: Missing values excluded from table but percentages still account for within total. The following variables are missing > 40% of reported values and will be
evaluated for missing at random: days waiting to enter treatment (47% missing values) and health insurance (56% missing values).

63



Table 13 displays the results of logistic regressions evaluating treatment
completion rate differences among veterans by each of the variables of interest for the
adjusted and unadjusted models. The primary outcome of interest was the binary variable
for completion of the treatment program. All predictors presented were found to be
statistically significant for treatment completion in an unadjusted model and were
subsequently tested for inclusion in the adjusted model.

Days waiting to enter treatment and the variable for health insurance were both
missing more than 40% of their values. An indicator variable for missing values was
created for both variables. When evaluated for treatment completion, the missing value
for days waiting did not have different proportions with completing SUD treatment.
While a logistic regression including the missing indicator was significant, the effect size
was small enough to suggest missingness in days waiting to enter treatment was not
associated with the outcome. As a result, the variable was found to be missing at random.
Because the variable also had a high number of missing values (47%), this variable was
dropped from further analysis. For health insurance, the missing indicator did not have
different proportions with completing SUD treatment and found to be missing at random.
While a logistic regression including the missing indicator was significant, the effect size
was small enough to suggest missingness in health insurance was not associated with the
outcome. With the high number of missing (56%), as well as the high proportion of
patients reporting no health insurance, it was decided to drop this variable from further
analysis, because it is unlikely to affect the model or ultimately provide clinical insights.
Appendix 5 presents the proportions of the missing variables with the outcome for

completing SUD treatment.
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A multivariable logistic regression evaluating sex differences in treatment
completion rate differences among veterans was performed with the above significant
variables included within the model. The primary outcome of interest was the binary
variable for completion of the treatment program. A stepwise selection was used to select
the model predictors using a significance level of 0.15 to enter the model and significance
level of 0.10 to stay in the model. All 16 variables entered the model, and none were
selected for removal. The c-statistic was 0.790, so the model is a good fit at greater than
0.70. The Wald chi-square test reported a p < 0.0001. Using backwards or forwards
selection methods did not change the results of the model.

The following was the proposed hypothesis for this specific aim: women veterans
are less likely to complete SUD treatment compared to men veterans. After controlling
for other covariates, women have 4% lower odds of completing a treatment program
compared to men veterans (OR = 0.96; 0.93-0.99). These results seem to support our
initial hypothesis, but the small effect size warrants further discussion of the applicability
of these findings in considering clinical interventions. Table 15 presents the full model
with the variables significant to the model and their odds ratios and confidence intervals.

The largest odds ratios within the model were found for the service setting
variable, indicating values for detoxification were likely associated with completing
treatment and ambulatory outpatient settings had the lowest odds. Among veterans in
SUD treatment, 24-hour detoxification (hospital inpatient) had 24.20 times greater odds
of completing treatment compared to non-intensive ambulatory (outpatient) and 24-hour
detoxification (free-standing residential) had 25.37 times greater odds for the same

comparison. Ambulatory detoxification had 41.73 times greater odds of completing SUD
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treatment among veterans compared to non-intensive ambulatory (outpatient). Age was
found to be strongly associated with treatment completion among veterans after
accounting for sex and other covariates. As the age group increases, the odds of veterans
completing SUD treatment also increases. For race and ethnicity, Black, non-Hispanic,
had about 24% reduced odds of completing SUD treatment compared to White, non-
Hispanic, patients. Veterans who are employed full-time have 1.48 greater odds of
completing SUD treatment compared to veterans who are not in the labor force. Veterans
who are employed part-time have 1.21 greater odds of completing SUD treatment
compared to veterans who are not in the labor force. As education level increases, the
odds of veterans completing SUD treatment also increases. The odds ratio pattern shows
having less than a high school education is associated with reduced odds of completing
treatment and having more than a high school education is associated with increased odds
of completing SUD treatment. Veterans who had previous treatment episodes had 17%
lower odds of completing SUD treatment compared to veterans with no prior treatment.
Veterans who had some use or daily use of substances the month prior to admission had
23% and 46% reduced odds, respectively, of completing SUD treatment compared to
veterans who had no substance use in the month prior to admission. Homeless veterans
had 6% greater odds of completing SUD treatment compared to veterans who are not
homeless. Veterans with co-occurring mental health and substance use disorders had 19%
reduced odds of completing SUD treatment compared to veterans without a co-occurring
mental health and substance use disorders. As length of stay increases, the odds of
veterans completing SUD treatment also increases. All these comparisons were adjusted

for the other covariates included in the model.
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Testing for multicollinearity using correlation and regression for all variables
within the model showed no indication there is multicollinearity within the adjusted
model. Correlation among the predictor variables was first examined, and no variables
were highly correlated to each other. A regression tested the Variance Inflation Factor
(VIF) of the model, and the VIF and Tolerance did not meet the ranges that would
indicate multicollinearity. As a result, all significant variables were kept in the final
model.

An interaction between age and sex was tested based on the possible age
differences between veteran men and women. The interaction variable for age and sex
was modeled with the main effects of age and sex for predicting treatment completion.
The interaction variable was found to not be significant to the model (p = 0.805) and was
removed from the model.

The time period of this data set covers what is considered the beginning of the
current US opioid epidemic.%>% As a result, the year of treatment was considered as a
factor for substance use characteristics and completion of treatment. There were minor
variations in proportions of sex among veterans by year, as well as completion of
treatment and substance type use. There were increases in the flags for heroin use at
admission and other opiates and synthetics reported at admission. While the alcohol use
for women showed a declining trend, alcohol use among veterans increased until 2013
and slightly decreased from 2013 to 2017. Appendix 7 shows a table with the reported
frequencies of these variables by year. While the unadjusted model for year was
significant, the c-statistic was 0.526, indicating the model was not a good fit. There was

an inconsistent trend in odds ratios estimating completion of treatment over the years.
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When included in the adjusted model, year was again significant but did not change the
model from what was previous reported. The c-statistic was 0.790, which was the same
value previously reported. The odds ratio for sex on completing treatment remained 0.96
(95% CI: 0.93 — 0.99). Because there was no difference in the final results, year was

excluded from the adjusted model.
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Table 13. Factors associated with treatment completion using adjusted and unadjusted logistic regression models for veterans within

the Treatment Episode Data Set — Discharges (TEDS-D) for years 2006-2017

(N =612,777)
Unadjusted Model Adjusted Model
0, 0,
Variable Odds Ratio p-value Congz‘?d/e?nce Odds Ratio p-value Coni?d/gnce
(OR) Limits (OR) Limits
Sex
Men Referent Referent
Women 0.78 < 0.0001 0.77-0.80 0.96 0.043 0.93-0.99
Age at admission
18-20 years old Referent Referent
21-24 years old 0.92 0.0087 0.87-0.98 1.05 0.413 0.94-1.16
25-29 years old 0.96 0.209 0.91-1.02 1.11 0.048 1.00-1.22
30-34 years old 1.03 0.308 0.97-1.09 1.14 0.010 1.03-1.26
35-39 years old 1.11 0.0004 1.05-1.17 1.17 0.003 1.06-1.30
40-44 years old 1.21 < 0.0001 1.14-1.28 1.26 <0.0001 1.14-1.40
45-49 years old 1.23 < 0.0001 1.17-1.30 1.29 < 0.0001 1.16-1.42
50-54 years old 1.36 < 0.0001 1.29-1.44 1.43 < 0.0001 1.29-1.58
55 years and older 1.61 < 0.0001 1.52-1.70 1.68 <0.0001 1.52-1.86
Race/Ethnicity
White, non-Hispanic Referent Referent
Black, non-Hispanic 0.75 < 0.0001 0.74-0.77 0.76 < 0.0001 0.74-0.78
Hispanic 0.96 < 0.0001 0.94-0.98 1.02 0.272 0.98-1.06
Other non-Hispanic 1.18 < 0.0001 1.15-1.22 0.95 0.030 0.90-1.00
Marital status
Never married Referent Referent
Currently married 1.13 <0.0001 1.11-1.15 1.15 <0.0001 1.12-1.18
Separated 0.90 < 0.0001 0.88-0.93 0.96 0.040 0.93-1.00
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Unadjusted Model

Adjusted Model

0, 0,
Variable Odds Ratio p-value Con%‘?d/e?nce Odds Ratio p-value Coni?d/eonce
(OR) Limits (OR) Limits
Divorced, widowed 1.23 <0.0001 1.21-1.25 1.06 <0.0001 1.04-1.09
Education
8 years or less 0.900 <0.0001 0.87-0.94 0.86 <0.0001 0.81-0.93
9-11 years 0.86 <0.0001 0.85-0.88 0.86 <0.0001 0.83-0.89
12 years (or GED) Referent Referent
13-15 years 1.01 0.268 0.99-1.02 1.00 0.994 0.98-1.02
16 years or more 1.30 <0.0001 1.27-1.33 1.14 <0.0001 1.10-1.19
Employment status
Full-time 1.26 <0.0001 1.24-1.28 1.48 <0.0001 1.44-1.53
Part-time 0.99 0.451 0.97-1.02 1.21 <0.0001 1.16-1.26
Unemployed 0.99 0.338 0.98-1.01 1.10 <0.0001 1.07-1.13
Not in labor force Referent Referent
Substance use type
None 0.43 <0.0001 0.40-0.46 <0.001 0.864 <0.001->999.99
Alcohol only Referent Referent
Other drugs only 0.34 <0.0001 0.34-0.35 0.49 <0.0001 0.48-0.51
Alcohol and other drugs 0.50 < 0.0001 0.49-0.51 0.65 < 0.0001 0.63-0.66
Treatment referral source
Individual (self-referral) Referent Referent
Alcohol/drug use care provider 1.16 <0.0001 1.14-1.19 1.37 <0.0001 1.32-1.41
Other health care provider 1.58 < 0.0001 1.54-1.62 1.30 < 0.0001 1.25-1.35
School (educational) 0.99 0.908 0.79-1.23 2.06 0.0007 1.36-3.12
Employer/EAP 1.60 <0.0001 1.51-1.69 2.41 <0.0001 2.21-2.63
Other community referral 1.30 < 0.0001 1.28-1.33 1.56 < 0.0001 1.51-1.62
Court or criminal justice referral 1.58 <0.0001 1.55-1.60 2.48 <0.0001 2.41-2.55
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Unadjusted Model

Adjusted Model

0, 0
Variable Odds Ratio p-value Con%‘?d/e?nce Odds Ratio p-value Coni?d/eonce
(OR) Limits (OR) Limits

Previous treatment episodes

No prior treatment Referent Referent

O”eeogiggz prior treatment 0.90 <0.0001 0.89-0.91 0.83 <0.0001 0.81-0.85
Frequency of use at admission

No use in past month Referent Referent

Some use 1.18 <0.0001 1.17-1.20 0.77 < 0.0001 0.75-0.79

Daily use 1.09 <0.0001 1.08-1.11 0.54 <0.0001 0.52-0.56
Homeless at admission

Not homeless Referent Referent

Homeless 1.46 <0.0001 1.44-1.48 1.06 < 0.0001 1.03-1.09
Co-occurring mental health and SUD?

Yes 0.77 <0.0001 0.75-0.78 0.81 <0.0001 0.80-0.83

No Referent Referent
Aurrests in 30 days prior to admission

None Referent Referent

One or more times 1.05 0.0008 1.02-1.07 1.04 0.040 1.00-1.08
Age at first use

11 years and under Referent Referent

12-14 years old 1.01 0.281 0.99-1.04 1.06 0012 1.01-1.10

15-17 years old 1.10 < 0.0001 1.07-1.23 1.20 < 0.0001 1.15-1.25

18-20 years old 1.00 0.823 0.97-1.02 1.19 <0.0001 1.14-1.24

21-24 years old 0.83 < 0.0001 0.80-0.85 1.15 < 0.0001 1.09-1.21

25-29 years old 0.65 <0.0001 0.63-0.67 0.98 0.453 0.93-1.04

30 years and over 0.69 <0.0001 0.67-0.71 1.07 0.013 1.01-1.12
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Unadjusted Model Adjusted Model
. 95% . 95%
Variable Odds Ratio p-value Confidence Odds Ratio p-value Confidence
(OR) . (OR) L
Limits Limits
Service setting

Detox, 24-hour, hospital 417 <0.0001 4.01-4.34 24.20 <0.0001 21.48-27.26

inpatient
Detox, 24-hour, free-standing 5.05 <0.0001 4.96-5.14 25.37 <0.0001 24.32-26.47

residential
Reh?ji/trgj;de““a" hospital (non- 3.06 <0.0001 2.71-3.47 6.25 <0.0001 4.75-8.21
Reh%tgrgg;‘;‘;ntlal’ short term (= 2.49 <0.0001 2.44-2.55 11.41 <0.0001 10.95-11.89
Rehab/residential, long term 1.39 <0.0001 1.36-1.42 1.95 <0.0001 1.88-2.03

(30+ days)
Ambulatory, intensive outpatient 1.09 <0.0001 1.07-1.11 1.08 <0.0001 1.04-1.12
Ambulatory, non-intensive

outpatient Referent Referent
Ambulatory, detox 2.57 < 0.0001 2.44-2.70 41.73 < 0.0001 35.85-48.57

Length of stay

30 days or less Referent Referent
31-60 days 0.55 < 0.0001 0.54-0.56 2.02 < 0.0001 1.95-2.09
61-90 days 0.66 < 0.0001 0.65-0.68 2.64 < 0.0001 2.54-2.75
91-120 days 0.84 0.649 0.82-0.86 3.46 < 0.0001 3.32-3.62
121-180 days 0.87 < 0.0001 0.85-0.90 3.83 < 0.0001 3.67-3.99
181-365 days 0.93 < 0.0001 0.90-0.95 4.60 < 0.0001 4.42-4.79
More than a year 0.59 < 0.0001 0.57-0.60 412 < 0.0001 3.90-4.34

Wald chi-squared (y2) analysis of effects for all variables listed in the table were evaluated for significance (p-value).
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4.3 Results for Specific Aim 3

To identify factors associated with completion of a substance use treatment
program among women veterans compared to non-veteran women

A path analysis was performed using completion of substance use treatment as the
outcome variable. Manifest variables include substance use type, length of stay, source of
referral, homeless at admission, arrests prior to admission, age at first use (of primary
substance), concurrent mental disorders, and previous SUD treatment. These proposed
variables have evidence in the literature of an association with treatment outcomes and
retention. A Proc CALIS was used in SAS to perform the SEM. Figure 2 presents the

updated hypothesized path diagram used for the analysis.
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Figure 2. Hypothesized path diagram of the relationships between substance use variables and completion of treatment among women
veterans (Updated)
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The initial path analysis model was specified with seven endogenous and nine
exogenous variables. There were 74 parameter estimates and 136 observations, so the
model was over-identified. The chi-square goodness of fit value was p < 0.0001;
however, rejection of the chi-square does not mean the model is not a good fit. The AGFI
was 0.913, where > 0.9 is considered a strong fit. The SRMR was 0.054. SRMR indicates
a good model fit when the value is < 0.05, so this is relatively close to indicating a good
fit. RMSEA estimate was 0.073. RMSEA also indicates a good fit model at < 0.05, so the
RMSEA does not indicate the model is a good fit. The CFI was 0.611, where > 0.9 is
considered a good fit. The model was then modified based on empirical findings.

The paths for veteran status to co-occurring mental health and substance use
disorders and number of arrests in 30 days prior to admission to length of stay in
treatment were not significant (p = 0.144 and p = 0.667, respectively), so they were fixed
to zero. After rerunning the model, measures of overall fit indicated a good fit for the
model: AGFI = 0.914; SRMR = 0.051; RMSEA = 0.073; and CFI = 0.656.

To further improve the model fit, modification indices were examined. The
largest Lagrange multiplier (LM) test statistics, which indicated a path may be included
in the model, were from treatment referral source to frequency of use at admission (LM =
237,385, p < 0.0001) and age group to substance use type reported at admission (LM =
24,780, p < 0.0001). The rank order of the 10 largest LM test statistics for path relations
included other large LM values, primarily due to the large sample size of the study.
Because a specified cut-off value was not possible with the large numbers, the larger LM
values were considered for paths in the model and compared to the previous path analysis

models. When subsequent paths were added to the model and tested with the previous
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model, the indices of fit indicated a good fit for the first path listed in the modification
index output. Some of the other paths listed also did not seem to have face validity, such
as substance use type leading to age group. Because of the rank order of the 10 largest
LM test statistics for error covariances and covariances, covariances among errors were
added for substance use type and completion of treatment (LM = 19,109, p < 0.0001),
homelessness and frequency of use at admission (LM = 13,951, p < 0.0001), and
treatment referral source and completion of treatment (LM = 10,042, p < 0.0001).

Once the model was respecified, the overall fit for the final model indicated an
acceptable fit: AGFI = 0.958; SRMR = 0.034; RMSEA = 0.050; and CFI = 0.853. AGFI,
SRMR, and RMSEA indicated the model was a good fit based on the values from those
fit assessments. CFl was < 0.9, but it was relatively close at 0.853. The improved fit
indices indicate the respecified model is a better fit than the originally specified model.
The variance parameters explain the amount of variance for the variable that is accounted
for in the path model. The R? for substance use type is 0.019, so the model explains 1.9%
of the variance up to the variable for substance use type. The model explains the amount
of variance up to the variables process, such that 10.8% of variance up to length of stay in
treatment, 12.4% of variance up to the frequency of use at admission, 1.3% of variance
up to treatment referral source; 0.009% of variance up to homelessness; and 0.3% of
variance up to completion of treatment.

The hypothesis for this specific aim was the following: women veterans who
complete a substance abuse treatment program will have the following characteristics
compared to non-veteran women who do not complete the program: more likely to be

older in age, be non-Hispanic White race and ethnicity, be married, have higher
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education, be employed, not be homeless, have previous treatment, and have health
insurance.

The final path diagram for the path analysis is shown in Figure 3, along with the
fit summary and parameter identification. Table 16 shows the standardized results for the
path list, which includes the estimated effects for these parameters. Table 17 displays the
standardized results for variance parameters. The final model confirms parts of the
hypothesis that demographic variables and treatment variables contribute to length of stay
in treatment, and therefore, completion of treatment. The path diagram proposes a causal
relationship between the variables along the path. The path analysis confirmed the model
is acceptable for predicting completion of treatment. Because the large sample size of the
study was able to determine small effects, many of the path coefficients are close to zero.
Though veteran status had a significant negative relationship to homelessness and a
positive relationship to length of stay, the coefficients for those paths were -0.0097 and
0.011, respectively.

The largest coefficient estimate was the path from treatment referral source to
frequency of use at admission, which had a negative relationship. Referral by a provider,
community, or criminal justice source led to a decrease in frequency of use at admission.
Treatment referral source had a positive relationship with length of stay in treatment, so
outside treatment referral sources led to an increase in the length of stay in treatment. Age
group had a negative relationship to substance use type and a positive relationship with
length of stay in treatment. As age increased, patients were more likely to use alcohol
alone over drugs. Increased use at admission had a negative relationship with length of

stay. Employment had a negative relationship to treatment referral source; those
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employed full-time or part-time were more likely to refer themselves to treatment.

Increased employment preceded an increase in length of stay in treatment.

78



Figure 3. Final path diagram of the relationships between substance use variables and completion of treatment among women
veterans

Co-occurring mental and
substance use disorders P ,I Substance use type

Age Group

Homeless at .
admission
g Completion of
d q treatment
o
b t
Length of stay in Fit Summary

Number of arrests Treatment referral treatment i
in 30 days priorto — € source = Chi-sq: 244,733
admission DF: 50

Pr = Chi-sq: <0.0001
SRMR: 0.034

Race/Ethnicity h . }F:gil‘_._leA gggg
i CFI: 0.853
Marital status k

- Frequency of use at
admission

i Legend

‘ Age at first use m

f

a Parameter

Previous treatment




Table 14. Standardized results for path list from the final model of factors for treatment completion using a path analysis with the
Treatment Episode Data Set — Discharges (TEDS-D) for years 2006-2017

Standardized Results for PATH List

Path Parameter| Estimate |Standard Error| tValue Pr > [t]
Employment ===> |Length of stay a -0.03348 0.0007101] -47.1441] <0.0001
Employment ===> |Treatment referral source b -0.11427 0.0007064 -161.8| <0.0001
Veteran status ===> |Homeless c -0.00967 0.0007166 -13.493|  <0.0001
Veteran status ===> |Length of stay d 0.01056 0.0006803 15.52| <0.0001
Arrests in 30 days prior to admission ===> |Treatment referral source e 0.06836 0.0007093 96.3803] <0.0001
Race/Ethnicity ===> |Length of stay f 0.00767 0.0006917 11.0899| <0.0001
Age group ===> |Length of stay g 0.03862 0.0007794 49.548| <0.0001
Marital status ===> |Length of stay h -0.01043 0.0007546| -13.8164| <0.0001
Education ===> |Length of stay i 0.00318 0.0007024 4.5331| <0.0001
Age at first use ===> |Frequency of use at admission j 0.03622 0.0006703 54.0296| <0.0001
Age at first use ===> |Length of stay Kk 0.00469 0.000698 6.7174| <0.0001
Previous treatment ===> |Length of stay | -0.02226 0.0006968| -31.9493| <0.0001
Previous treatment ===> |Frequency of use at admission m 0.00907 0.0006708 13.5283| <0.0001
Treatment referral source ===> |Length of stay n 0.13168 0.0007247 181.7| <0.0001
Homeless ===> |Length of stay 0 -0.0644 0.0006807| -94.6731| <0.0001
Co-occurring mental health and substance use disorders ===> |Substance use type p -0.07216 0.0007087 -101.8] <0.0001
Co-occurring mental health and substance use disorders ===> |Length of stay q -0.00708 0.0006942| -10.1967| <0.0001
Frequency of use at admission ===> |Length of stay r -0.23771 0.000711 -334.3| <0.0001
Substance use type ===> |Length of stay S 0.0356 0.0006856 51.9289| <0.0001
Length of stay ===> |Completion of treatment t 0.0413 0.0073 56.5799| <0.0001
Treatment referral source ===> |Frequency of use at admission u -0.34991 0.0006288 -556.5| <0.0001
Age group ===> |Substance use type \ -0.12267 0.0007053 -173.9]  <0.0001
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Table 15. Standardized results for variance parameters from the final model of factors for treatment completion using a path analysis
with the Treatment Episode Data Set — Discharges (TEDS-D) for years 2006-2017

Standardized Results for VVariance Parameters

Variance Type Variable Parameter | Estimate | Standard Error | t Value Pr> [t]
Error Treatment referral source _Add11 0.98232 0.0001874 5242| <0.0001
Frequency of use at admission _Add12 0.87582 0.0004423 1980.3| <0.0001

Substance use type _Add13 0.98077 0.0001949 5033| <0.0001

Completion of treatment _Add14 0.99726 0.0000771 12932| <0.0001

Homeless _Add15 0.99991 0.0000139| 72157.3| <0.0001

Length of stay _Add16 0.89208 0.0004203 2122.5| <0.0001
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Chapter 5. Discussion

5.1 Discussion of results

There are few existing studies related to SUD treatment that focus on women
veterans or report sex-specific results among veterans. For many studies, this is due to the
relatively small number of women available in veteran cohorts.3*"%" There is a gap in
research of women veterans in community and non-VA facilities for SUD treatment. A
literature review found no SUD treatment studies directly comparing women veterans to
women who are not veterans.® This dissertation research aimed to address these literature
gaps by providing insights into SUD characteristics and treatment completion rates
among women veterans.

The first specific aim compared women completing SUD treatment who are
veterans with women who are not veterans. This is the first study to compare women
veterans to non-veteran women in SUD treatment programs. After controlling for other
covariates, the adjusted model found women veterans have 1.16 (95% CI: 1.12 — 1.20)
times greater odds of completing a treatment program compared to non-veteran women.

The second aim examined differences in SUD program completion between men
and women veterans. After controlling for other covariates, the adjusted model found
women veterans have 4% lower odds of completing a treatment program compared to
men veterans (OR = 0.96; 0.93-0.99). This supports the proposed hypothesis for this
specific aim, even though the effect size is relatively small. When assessing the small
effect size, this study suggests there is not a clinical difference in completing SUD

treatment between men and women among veterans. Previous research is limited in
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comparing men and women veterans for SUD treatment completion, but this finding is
similar to studies that found unclear sex differences in SUD treatment outcome.?”>°

Service setting has been associated with SUD treatment retention in prior
research.**8! This study replicated previous findings as the variable with the greatest odds
ratios was for service setting. The odds ratios for this variable are greatest when
examining the adjusted model among veterans. These large odds ratios suggest treatment
focusing on detoxification were highly associated with completing treatment. This
finding makes sense from the point of view 24-hour detoxification is a much shorter
timeframe than some of the longer residential or outpatient treatment programs, reducing
the time available to drop from treatment or be terminated by the facility. Detoxification
also has different goals to treatment, which focuses on the more immediate goal of
detoxifying the patient’s system and not overall addiction rehabilitation. Other treatment
programs may offer an increased challenge to patients in terms of intensity, time,
obstacles to maintaining follow-up, a need to address other comorbidities, and other
retention factors. Further studies might consider excluding detoxification when analyzing
treatment completion, or separating analysis so detoxification is not included with other
treatment programs.

Increased length of stay in treatment was also associated with completing SUD
treatment. Women in a program for 181 days to a year had 4.44 times the odds and more
than a year had 4.05 times the odds of completing treatment compared to women in
treatment for 30 days or less. Veterans in a program for 181 days to a year had 4.60 times
the odds and more than a year had 4.12 times the odds of completing treatment compared

to veterans in treatment for 30 days or less. Because of the increasing odds ratios with the
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increasing length of stay time categories, the variable for length of stay could serve as a
proxy for treatment completion, similar to how other studies have used length of stay as a
proxy for retention in SUD treatment. These results support previous research showing a
strong relationship between length of stay and completing SUD treatment.58°
Translating this finding to clinical interventions could support enrolling at risk patients
into longer programs, as well as identifying retention factors or obstacles to treatment
retention.

Age at admission had increasing OR with increasing age groups among women
and veterans, indicating increasing age is associated with increased odds of completing
SUD treatment. The odds ratios for both analyzed groups found comparable and similar
results. Interactions between age and veteran status among women and between age and
sex among veterans was tested, but neither analyses had a significant interaction term.
These are comparable results to previous studies finding a positive relationship to age and
SUD retention, though the findings diverge from research suggestion there might be an
age interaction term.%°%87 The difference in study findings might be explained by the
adjusted models controlling for additional variables not available in other research.

Previous studies have found that when considering race/ethnicity among SUD
patients enrolled in treatment, patients who are not White are less likely to complete SUD
treatment.””#28 These findings were replicated in this dissertation research. Among
women, all race/ethnicity categories had reduced odds of SUD treatment completion
when compared to White, non-Hispanic women (Black, non-Hispanic reduced 17%;
Hispanic reduced 5%; and other non-Hispanic reduced 12%). Among veterans, Hispanic

veterans did not have a significant difference in SUD treatment completion compared to
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White, non-Hispanic veterans. Black, non-Hispanic and other non-Hispanic veterans had
24% and 5%, respectively, lower odds of completing SUD treatment compared to White,
non-Hispanic veterans. Both groups analyzed found significant results for Black, non-
Hispanic patients, which is a key finding for this study. Because of the small available
sample sizes of women veterans, in general, there is little evidence of rates of SUD
prevalence and SUD treatment completion for different race/ethnicity groups among
women veterans. This research found Black, non-Hispanic SUD patients have reduced
odds of completing treatment compared to White, non-Hispanic patients, when analyzing
both groups of women and veterans. Though previous studies have found similar results
among non-veterans, SUD treatment disparities between different race/ethnicity groups
and veteran status is not understood, and there is a need for further study to examine the
role race/ethnicity might play in access to care and completing SUD treatment among
women veterans. This is especially true for race/ethnicity groups with small numbers,
such as Native Americans and Asian/Pacific Islanders, who often do not have reported
results due to insufficient sample representation in research.?8849

Among women, women using both alcohol and drugs had 37% reduced odds of
completing SUD treatment compared to women who used alcohol only. Veterans using
both alcohol and drugs had 35% lower odds of completing treatment compared to
veterans who used alcohol only. When examining the proportions of substance,
categories with alcohol use (alcohol only and alcohol and other drugs) have a greater
proportion among veterans. Non-veteran women have a greater proportion of drug use
without alcohol use compared to women veterans, but veteran women have a greater

proportion of drug use compared to men veterans. These findings provide evidence of
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greater rates of AUD among veterans enrolled in SUD treatment programs. Overall, these
findings converge and diverge from previous research. In terms of AUD, previous studies
showed veterans have higher rates of AUD compared to non-veterans, which was similar
to the findings found in this study.'#8212325 Other studies have conflicting results on
whether women veterans have higher DUD rates compared to men veterans. Most studies
found men veterans with higher DUD rates.242127 Another study showed women
veterans with slightly higher DUD rates than men veterans, and the results of this
dissertation research confirm these results.?

Odds ratios for treatment referral source were comparable for both analyzed
groups. Among veterans, court or criminal justice referrals had the greatest odds of
completing SUD treatment among treatment referral sources: veterans who were referred
by court or criminal justice had 2.48 times greater odds of completing treatment
compared to veterans who referred themselves. Among women, women referred by court
or criminal justice had 2.35 times greater odds and by school 2.39 times greater odds of
completing SUD treatment compared to women who referred themselves. When
considering court or criminal justice referral, this type of referral might include
mandatory treatment participation. This would bias those individuals to be more likely to
complete the treatment program, because they are legally required to do so. The findings
of an association between criminal justice referral and SUD treatment completion has
been found in previous studies.?#%°5! An interesting finding for this variable is that for
both analyzed groups, individual (self-referral) had the lowest odds of completing
treatment compared to all other sources of referral. Further studies should test possible

factors for why self-referral is associated with not completing treatment.
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Women with co-occurring mental health and substance use disorders had 14%
reduced odds of completing SUD treatment compared to women without a co-occurring
mental health and substance use disorders. Similarly, veterans with co-occurring mental
health and substance use disorders had 19% reduced odds of completing SUD treatment
compared to veterans without a co-occurring mental health and substance use disorders.
This finding supports evidence found throughout the literature on the relationship
between mental health disorders and SUD. To better understand the role co-occurring
mental health and SUD have in seeking and completing SUD treatment, additional
studies should examine how screenings and interventions might be integrated between
both services to improve clinical care outcomes. While this finding was expected and
confirms existing literature, the rates of co-occurring mental health and SUD for veterans
was far below what recent research has reported. Research using VA data has found
around 75% of veterans have a co-occurring mental health disorder when diagnosed with
SUD, usually depending on service era, combat exposure, and other military service
factors.142921.2571 \Within the TEDS-D data set, 41.9% of women veterans and 25.62% of
men veterans had co-occurring mental health and SUD. These divergent findings might
be explained by the differences in veterans seeking care within the VHA and veterans
seeking care in publicly funded SUD treatment programs. The results from this research
could be used to generate a potential hypothesis that veterans enrolled in community
SUD treatment programs are less likely to have concurrent mental health disorders
compared to veterans enrolled in VA SUD treatment programs.

While all the independent variables were found to be significant in the model,

some of the odds ratios had a relatively small effect size. For example, in each of the
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categories for marital status among both analyzed groups, the odds of completing
treatment were relatively close to the referent value (never married). This is likely due to
the large sample size of the study (N = 5,282,891 for women and N = 612,777 for
veterans), which allows for the power to identify significant associations, even if they
have a smaller effect. Homelessness was also a significant variable, but it had opposite
odds ratio directions between the two analyzed groups. Homeless women had 2%
reduced odds of completing SUD treatment compared to women who were not homeless.
Homeless veterans had 6% increased odds of completing SUD treatment compared to
veterans who were not homeless. In addition to the small effect size, homelessness might
not be clinically significant in relation to completing SUD treatment. These results are
conflicting when compared to previous literature; most research found homelessness was
associated with not completing SUD treatment.?®525397 This dissertation research found
that among women, homelessness was associated with not completing SUD treatment,
though the effect size was relatively small. Among veterans, homelessness had a larger
effect size, but it diverged in the opposite direction to be associated with completing SUD
treatment. While further research is necessary to understand these results, the differences
in these findings might be explained by factors associated with receiving care at a
publicly funded facility instead of some other setting, such as at the VA.

The findings in the third aim identified factors associated with completion of SUD
treatment among women veterans compared to non-veteran women, as well as evaluate
causal models for SUD treatment completion. The final path diagram in Figure 3 shows
the model is a good fit using multiple measures of overall fit. Previous studies have found

that a large sample size in path analysis can lead to rejection of good models.*®1% Since
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this data set had a large sample size (N = 5,282,891), other measures of overall fit were
used to test the model’s fit. The following measures indicated a good fit for the final
model: AGFI =0.953; SRMR = 0.036; RMSEA = 0.053; and CFI = 0.839.

Previous studies were used to develop a theoretical model to perform a path
analysis for women completing SUD treatment. Though the literature has gaps in
research into women veterans and their SUD treatment use and completion rates, studies
evaluating women and veterans were used to create the theoretical model. Retention and
length of stay in treatment have been used to evaluate or estimate program
completion.314>%8-63 This path analysis model supports length of stay in treatment is a
significant indicator of completing SUD treatment. PTSD, anxiety, depression,
concurrent, chronic pain, MST, sleep disorders, and suicide have been found to be
associated with SUD.?%2230-33 According to this model, co-occurring mental health and
substance use disorders led to an increased length of stay in treatment and had a positive
relationship for in use of drugs as the substance use type. The path analysis model
demonstrated being a veteran was positively related to homelessness, and homelessness
led to a decreased length of stay in treatment. Veterans were also found to have a slightly
longer length of stay in treatment.

Decreased employment led to an increased use of drugs over alcohol as substance
use type, while increased employment led to an increase in length of stay in treatment and
less likelihood of self-referral to treatment. Younger age predicted increased use of drugs
as substance use type, as well as a decrease in length of stay in treatment. White, non-
Hispanic patients were less likely to have higher lengths of stay in treatment. Being

married had a slightly negative relationship with length of stay in treatment, and
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education had a positive relationship to length of stay in treatment. Previous treatment
episodes had a positive relationship with increased use at admission, and previous
treatment also led to a decreased length of stay in treatment. Use at admission had a
negative relationship with length of stay. Drug and alcohol use combined had a positive
relationship with increased length of stay in treatment. Age at first use had a positive
relationship to frequency of use at admission and length of stay in treatment.

Veterans who are incarcerated are at an increased risk of SUD, and there are
barriers to SUD treatment for incarcerated veterans.*®*° The path analysis model
supported this literature finding as being arrested in the 30 days prior to treatment had a
positive relationship to a treatment referral source from a referral source by a provider,
community, or criminal justice source instead of an individual or self-referral. Referral by
a provider, community, or criminal justice source had a positive relationship with length
of stay in treatment.

As previously mentioned, the large sample size of the data allows the analysis to
have the power to detect small effect size. Some of the path coefficients are relatively
small, which warrant questioning of whether they should be retained in the model. For
the purposes of this study, they were included in the model since they were theoretically
supported by the literature and the statistical analysis found them to be significant. It is
also likely the data would support additional insights and variable additions to the model,
but these were not proposed a priori or originally supported in the literature review.

5.2 Strengths and limitations
There are limitations to using TEDS-D.° Because data comes from state

reporting, there are differences across states based on licensure, certification,
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accreditation, and funding.® For example, some states include correctional facilities in
the reported data but not all do. The data generally does not include Federal Agency
facilities, such as the Bureau of Prisons (BOP), DOD, and the VA. Some Indian Health
Service facilities are included in the data set. Additionally, not all states are able to report
a usable minimum data set or supplemental data set during different years. The list of
state exclusions can be found in Appendix 3. Because VA facilities are generally not
included and not all states are able to report data, TEDS-D does not capture the complete
burden of veteran SUD. Results are not generalizable to facilities that do not receive
public funds. For these reasons, it can be assumed the TEDS-D data set underestimates
the true number of treatment encounters.

The data set is also deidentified, so each record represents a different admission
and discharge. An individual who enters treatment multiple times will have multiple
records; however, data is captured for the number of prior treatment episodes, and this
variable was included in the analysis. It is not possible to link any two records by the
same patient with each other. The lack of unique patient identifiers within the data set is
one of the reasons performing a cross-sectional study for this research is the best study
design for this data, even though it can only estimate measures of association and not
causality. By also performing a path analysis in this study, causal relationships between
variables in the model can be tested based on the proposed theoretical model.

Selection bias is also possible in this study. First, this data set is not expected to
include veterans in SUD treatment at a VA facility. As a result, this study is only
generalizable to those in SUD treatment at publicly funded facilities captured by TEDS-

D. Because of the lack of previous research and existing knowledge gaps, it is not fully
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understood what factors are different between veterans enrolled in VA compared to the
community. One study of VA data found women made up 2.8% of veterans treated in an
intensive outpatient setting at the VA.1! Within the TEDS-D data set, women made up
11.24% of veterans treated in an intensive outpatient setting in community treatment
facilities. It is unknown whether the difference in proportion is due to women being more
likely to receive care outside of the VA or if men are less likely to receive care outside of
the VA. The same study found women enrolled in an intensive outpatient setting at the
VA were younger than the men and had more comorbidities. This dissertation replicated
those findings. This data set also found women made up 9.7% of all veterans, which is
similar to the current estimate of women making up 9.4% of the total veteran population.?
Another previously described finding is the difference in proportion of veterans
with concurrent mental health and SUD at the VA compared to publicly funded facilities.
This could indicate the population of veterans in publicly funded SUD treatment are
patients who are more likely to not have a concurrent mental health disorder with SUD.
One possible reason for this could be eligibility for healthcare at the VA. VA healthcare
is only available to veterans under certain criteria, including a service-connected
disability, a disability rating meeting a certain threshold, having low income, and other
deployment related factors. Veterans with a concurrent mental health disorder are more
likely meet the criteria to be eligible for VA healthcare, so they would be more likely to
be diagnosed and treated for SUD within the VA system. Further research would be
necessary to confirm if the difference in veterans treated at the VA and veterans treated
outside of the VA are due to VA enrollment and eligibility. The described selection bias

may impact the generalizability of the study, but there is no evidence in the analysis any
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bias could explain the findings of this research or strongly impact the results. To
understand if selection bias does exist, additional research is necessary to compare
women veterans in the different SUD treatment facilities.

In addition to inconsistencies between reporting of different states and facilities,
coding errors may produce misclassification of data set variables. This could be errors on
the part of the patient’s self-report of variables or an input mistake on behalf of the data
collector. For example, there is misclassification of the veteran status or age variables for
the 1,052 patients who are reported to be veterans and between 12-14 years old. This
combination is not possible and indicates some degree of error existing within the data
set; however, this number represents 0.0055% of the total number or records within the
data set. Additionally, some veterans may be hesitant to provide their veteran status upon
admission to a treatment facility, leading to underreporting of veteran encounters.
Different states and facilities may have varying definitions of some of the variable inputs,
such as reason for discharge. To address this issue, reported data that is an obvious
misclassification (e.g., underage veterans) was excluded from analysis. Though there is
evidence of misclassification, it cannot be determined if it is non-differential or
differential. Given TEDS data collection has a standardized and long used methodology,
as well as there is no evidence for differential misclassification of any variables, it is
likely the misclassification is non-differential and occurs at random for veteran status,
treatment completion, and the other variables used in this study. Incorrect values and
errors are also reduced by the standardized approach for data reporting and training for
data administrators and researchers. Also, any known misclassification is to a small

proportion of the total data set and would be to a relatively small degree.
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Veteran status only represents self-reported information that someone identifies as
a veteran. It does not differentiate between era of service, combat exposure,
deployment(s), active duty service, or service-connected disability. It also does not mean
the individual is eligible for VA care. There is potential for reporting bias. Some
individuals may report being veterans without having done military service. This has
been seen in cases of “stolen valor.” On the other hand, some veterans may be hesitant to
report their veteran status in an environment where there is systemic stigma for substance
use and mental health issues, resulting in social desirability bias. Women may potentially
be less likely to report their veteran status than men. Interviewer bias may also occur if
the perceived gender stereotypes that men are veterans and women are not influence data
collection and input for veteran status by sex.

TEDS-D does not include some variables that have been associated with
increased likelihood of staying and completing a substance abuse treatment program.
Some of these variables are resilience, motivation to enter treatment, presence of a
support system, and engagement in activities.®® For example, it cannot be known with this
data set if someone had the motivation to enter treatment or not. The variable for source
of treatment referral indicates self-referral (possibly indicating a motivation for
treatment) and criminal justice referral (possibly indicating mandated participating in
treatment), but other values and lack of further information make it likely trying to
estimate motivation would lead to misclassification, error, or bias. Some of these
potential variables might be better represented as latent variables or constructs. In this

case, confirmatory factor analysis might better test these latent variable models.
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Another limitation of the data set is it does not include variables or information
for tobacco use. Previous literature has found a strong association between tobacco use
and substance use/SUD.*?86:% Cessation of tobacco has also been found to be associated

with reduced risk of relapse and improved recovery to addiction.'%?

It is likely tobacco
use would be a factor associated with SUD and SUD treatment completion, but an
analysis was not possible using TEDS-D.

A strength of this cross-sectional study is combining multiple years’ worth of data
allowed for analysis of a large sample size. Because of the extremely small proportion of
women veterans within the general population, most study samples do not have enough
women veterans to have the power to identify significant differences between women
veterans and other groups. Additionally, the relationship of sex and veteran status on
SUD treatment was able to be controlled by multiple variables available in the data set.
Though a cross-sectional study cannot determine a causal relationship between variables,
performing a path analysis on a theoretical model allowed for testing potential causal
relationships.

Threats to internal validity were addressed in the design of this study. In addition
to the large sample size, exclusion criteria of variables reduced selection bias and
potential misclassification. This included removing records for patients under 18 years
old, since it was not possible for them to be veterans. Restricting records with missing
veteran status also limited selection bias based on reporting differences across states.
While the minimum data set is mandatory, the supplemental data set is optional and not

always reported. Veteran status is included in this supplemental data set. To address the

differences between TEDS reporting, patients missing veteran status were excluded from
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analysis. This study also had to groups which women veterans were compared: non-
veteran women and men veterans. Descriptive statistics were used to test frequencies
across groups. Multivariable logistic regression models also allowed for examination of
the relationships for veteran status and sex on SUD treatment completion while
controlling for other variables. Using an adjusted model controlled for these other factors
and reduced potential confounding within the model.

Though this study is not generalizable to veterans who receive treatment from a
VA facility and does not indicate veterans simultaneously enrolled in the VHA, this study
provides an extensive data set of treatment encounters at publicly funded facilities not
normally captured in research of veterans using only VHA data.®3° One of the strengths
of this study is the results fill in on gaps in knowledge of the overall burden of SUD
among veterans. Access to treatment and likelihood to complete treatment is best
understood through evaluating all treatment programs, including within the VHA and in
community SUD treatment programs. This is especially true for women veterans, where
there is a gap in the literature on SUD prevalence and treatment.
5.3 Public Health significance and recommendations

The public health implications of this study include evaluating women veteran
utilization of SUD treatment outside of VA facilities and providing data for evidence-
based treatment of SUD. This is the first study comparing women veterans to women
who are not veterans with SUD treatment completion rates.® Based on previous research
results, the original hypothesis to the first specific aim was women veterans would be less

likely to complete SUD treatment compared to women who are not veterans. In fact, the
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results of this study showed women veterans had 1.16 times greater odds of completing
SUD treatment compared to non-veteran women.

By also comparing women veterans to men veterans, the study results add to the
scientific literature and provide a sufficient sample size to interpret data on women
veterans. It also analyzes utilization of community treatment programs by veterans
outside of the VHA. The majority of veteran-focused SUD research has previously been
primarily from data within a VA facility. While the results of this study found sex was
significantly associated with SUD treatment completion among veterans, the small effect
size suggests there is no clinical relationship between completing SUD treatment and sex
among veterans. This proposes a question whether sex-specific treatment within publicly
funded programs is beneficial to women veterans. As previously mentioned, this study is
not generalizable to care provided within the VHA, so it would be inaccurate to suggest
there is not a relationship between sex and SUD treatment completion at VA facilities
based on this study alone. Further studies should evaluate men and women with SUD at
the VA, their access to SUD treatment, and rates of completion of SUD treatment
programs by sex. Additionally, veterans seeking care in publicly funded treatment
programs might be different than veterans who seek SUD treatment at the VA. As
previous studies have found up to 83% of women veterans get care outside of the VHA, it
is unclear whether veterans who are men are likely to get SUD treatment at the VA
compared to publicly funded programs.® VA data sources would also be better able to
distinguish between combat veterans, veterans in certain military occupations, service

era, and other factors possibly associated with SUD and SUD treatment completion.
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Another key finding from this study is women veterans are more likely to have
co-occurring mental health and substance use disorders compared to non-veteran women
and when compared to men veterans. Previous studies using VA data have estimated 75%
of veterans with SUD diagnosis also have PTSD, but 41.9% of women veterans and
25.62% of men veterans had co-occurring mental health and SUD within the TEDS-D
data set.?! Further studies are warranted to compare the characteristics of veterans
enrolled in community SUD treatment programs and veterans enrolled in VA SUD
treatment programs. This study also confirmed previous findings that women veterans
with psychiatric comorbidities have increased rates of SUD compared to men veterans
and non-veteran women.>3 Clinics and providers for mental health conditions should
recognize the importance of screening women veterans for concurrent SUD, especially
considering women veterans are already less likely to be screened and diagnosed for
SUD within all healthcare settings.®’

As previously discussed, service setting and length of stay had a very strong
association with completing SUD treatment. Further studying these variables and their
predictors might increase understanding of causals factors for completing SUD treatment.
It would also be valuable to evaluate service setting and length of stay in terms of access
to care and motivation to seek treatment. Intensity of treatment might also be the
underlying cause of the relationship between service setting and completion of SUD
treatment. Investigating this possibility would determine the types of SUD treatment best
suited to women veterans. Also, comparing access and enrollment factors between VA
treatment programs and community treatment programs might identify gaps in care and

how to target screenings and interventions directly focused on women veterans. This
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research encourages increased coordination between systems and groups offering SUD
treatment programs.

An additional finding is both men and women veterans have increased rates of
alcohol use, to include concurrent use with drugs, compared to non-veterans analyzed in
this study. This warrants further exploration into the role alcohol might have in
developing SUD and treating SUD among veterans, as well as other health comorbidities.
Because US military Service Members have the highest rates of alcohol consumption of
any other US industry and one-third of Service Members have reported binge or other
hazardous drinking habits, targeting interventions towards reducing alcohol consumption
or establishing a new culture of responsible drinking habits might be real world
applications to reducing risk of AUD.*823

Another consideration of this data set is the timeframe of data collection (2006 —
2017) encompassed the years following 9/11 during the Global War on Terrorism
(GWOQOT). As the longest conflict in US history, GWOT led to an increase in veterans
with catastrophic war injuries, combat-related mental health conditions, service-
connected disabilities, and other military service factors shown to be associated with
SUD. At the same time, an increasing number of these veterans are women. This
provides a rationale for expanding on the results of this research to further investigate the
relationship of enrolling in and completing SUD treatment with military service factors

not available in the TEDS data set.

5.3.1 Recommendations to VA for SUD care and research
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The purpose of this research was to provide evidence-based data for the VA to
provide better SUD treatment to women veterans. Based on this analysis, the following
recommendations to the VA were identified:

1. The VA should work to improve screening and outreach of SUD among women

veterans for early interventions to reduce barriers to treatment. By identifying and

targeting women veterans for SUD treatment, the severity of SUD and
comorbidities may be reduced. It is possible women are seeking community
treatment programs because they are not being appropriately screened for SUD, or
they do not have access to care from the VA.

2. The VA should consider providing SUD treatment regardless of VA enrollment

and service-connected disability. While further research is needed to understand

the differences in veterans who seek SUD treatment in a community setting
instead of a VA facility, the results suggested one possibility is due to not being
eligible for VA healthcare. Similar to other VA programs open to veterans with
certain exposures or diagnoses regardless of VA healthcare eligibility, the VA
could pilot a program to target and reach out to veterans with SUD who are not
currently enrolled to the VA.

3. The VA should develop and evaluate telehealth programs for SUD treatment. In

response to the COVID-19 pandemic and barriers to in person treatment, an
effective telehealth program is important to increasing veteran access to SUD
treatment. This is especially true for women veterans; research has identified
women veterans as more likely to have obstacles to care such as lack of childcare,

fewer specialty appointments available, and insufficient transportation. The VA
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has already found success in pilot telehealth programs for outpatient SUD
treatment and should continue to expand and evaluate the effectiveness of
telehealth delivery.5’

The VA should analyze SUD screening rates and access to SUD treatment for

women veterans. While this research found a significant but small difference

between men and women veterans for SUD treatment completion, it is important
for the VA to research the entire pathway to recovery. This study evaluated
individuals who were already enrolled in SUD treatment, so it was not possible to
evaluate factors for enrollment compared to those unable to get into treatment, as
well as what barriers might exist to care. It is possible some of the sex differences
in treatment completion found in previous research are due to the steps in
receiving a diagnosis and accessing treatment. Further research should explore
whether these differences exist at the VA.

The VA should evaluate the sex difference in SUD completion rates at VA

facilities. This would allow the VA to compare the results of this study with data
from the VA and understand the differences in veterans seeking care in
community treatment programs compared to the VA. This would also provide
further evidence of the role concurrent mental health disorders have in accessing
and completing SUD treatment for women veterans.

The VA should consider a partnership with community treatment programs to

provide an integrated approach to SUD treatment. Such programs already exist

with the Vet Center, which provides behavioral health support in coordination

with the VA, and education and rehabilitation programs to support veterans in

101



their education and professional aspirations. Promoting combined approaches to
primary care and specialty care; mental health and substance abuse treatment; and
referrals between VA and community facilities is likely to improve access for
women veterans to the substance use treatment they need and increase their
likelihood to successfully complete treatment. There are also interventions that
have been found to better support SUD treatment and recovery, including yoga,
mindfulness training, and engagement in service activities. 3686

The VA should partner with the DOD to create a campaign to reduce dangerous

alcohol behaviors among the military and veterans. Both men and women

veterans have increased rates of alcohol use, to include concurrent use with drugs.
A campaign to eliminate the toxic culture related to alcohol use would help to
prevent development of future SUD cases and would improve in the recovery of
those already diagnosed with SUD. Previous research has found the military to
engage in at-risk alcohol use at a greater rate compared to civilians, and this study
replicated alcohol is a factor for SUD and SUD treatment. This finding also
warrants further exploration into the role alcohol might have in developing SUD

and treating SUD among veterans, as well as other health comorbidities.

5.3 Conclusion

In conclusion, this dissertation research aimed to examine factors associated with

completing SUD treatment among women veterans. This research can be used to create

evidence-based interventions for SUD, and further studies are merited to continue to

complete gaps in the scientific literature for women veterans with SUD. Understanding
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predictors of SUD treatment completion can lead to improved SUD screenings and a
proactive approach to identifying at-risk women veterans needing SUD treatment and
SUD treatment programs most likely to meet their SUD treatment needs. By including
data outside of the VHA, the overall burden of SUD among women veterans can be truly
understood and estimated, while also potentially supporting SUD treatment program
development, proposing metrics for program evaluation, and encouraging cooperation
between VA and community-based SUD treatment programs.

Though women-only treatment may not be better than combined-gender treatment
programs, understanding the underlying characteristics of treatment enrollment and
demographic variables may help health systems and programs better address the specific
needs of women veterans. WWomen veterans are currently experiencing gaps in veteran
programs not incorporating their sex and gender needs; and yet, they also experience gaps
in programs that do not address military trauma and military-specific issues found in
programs in community settings outside the VA. More research is needed to assist in
considering these issues among women veterans to provide effective SUD treatment. An
integrated approach to primary care and specialty care, mental health and substance abuse
treatment, and referrals between VA and community facilities is likely to improve
women veteran’s access to the SUD treatment they need and their likelihood to complete

treatment.
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Appendix 1. DSM-5 diagnostic criteria for substance use disorder

Substance use disorders are defined as a pattern of use that results in marked distress
and/or impairment, with two or more of the following symptoms over the course of a
12-month period:

1. Using the substance in larger amounts or over a longer period of time than
intended

2. Unsuccessful attempts or persistent desire to reduce use

3. Too much time spent on obtaining, using, and/or recovering from the effects of
the substance

4. A strong craving for the substance
5. Significant interference with roles at work, school, or home
6. Continued use despite recurrent social or interpersonal consequences

7. Reducing or giving up important social, occupational, or recreational activities
because of the substance use

8. Substance use in situations in which it may be physically hazardous

9. Substance use despite recurrent or persistent physical or psychological
consequences

10. Tolerance of the substance

11. Withdrawal from the substance

Source'**°: Teeters JB, Lancaster CL, Brown DG, Back SE. Substance use disorders in
military veterans: prevalence and treatment challenges. Subst Abuse Rehabil. 2017;8:69-
77.doi:10.2147/SAR.S116720
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Appendix 2. Variables available in TEDS-D data sets by years

2006-2014

Variable Label

AGE Age (recoded)

ALCDRUG Substance abuse type

ALCFLG Alcohol reported at admission
AMPHFLG Other amphetamines reported at admission
ARRESTS Number of arrests in 30 days prior to admission
BARBFLG Barbiturates reported at admission
BENZFLG Benzodiazepines reported at admission
CASEID Case identification number

CBSA FIPS 2000 CBSA code

COKEFLG Cocaine/crack reported at admission
DAYWAIT Days waiting to enter treatment
DETCRIM Detailed criminal justice referral
DETNLF Detailed 'not in labor force' category
DISYR Year of discharge

DIVISION Census division

DSMCRIT DSM diagnosis

EDUC Education

EMPLOY Employment status

ETHNIC Ethnicity (Hispanic origin)

FREQ1 Frequency of use (primary)

FREQ2 Frequency of use (secondary)

FREQ3 Frequency of use (tertiary)

FRSTUSE1 Age at first use (primary)

FRSTUSE2 Age at first use (secondary)

FRSTUSE3 Age at first use (tertiary)

GENDER Sex

HALLFLG Other hallucinogens reported at admission
HERFLG Heroin reported at admission

HLTHINS Health insurance

IDU Current iv drug use reported at admission
INHFLG Inhalants reported at admission
LIVARAG Living arrangements

LOS Length of stay

MARFLG Marijuana/hashish reported at admission
MARSTAT Marital status

METHFLG Non-Rx methadone reported at admission
METHUSE Medication-assisted opioid therapy
MTHAMFLG Methamphetamine reported at admission
NOPRIOR Number of prior treatment episodes
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NUMSUBS Number of substances reported at admission
OPSYNFLG Other opiates/synthetics reported at admission
OTCFLG Over-the-counter medication reported at admission
OTHERFLG Other drug reported at admission

PCPFLG PCP reported at admission

PMSA FIPS 1990 MSA code

PREG Pregnant at time of admission

PRIMINC Source of income/support

PRIMPAY Expected/actual primary source of payment
PSOURCE Principal source of referral

PSYPROB Psychiatric problem in addition to alcohol/drug problem
RACE Race

REASON Reason for discharge

REGION Census region

ROUTEL Usual route of administration (primary)

ROUTE2 Usual route of administration (secondary)
ROUTE3 Usual route of administration (tertiary)
SEDHPFLG Other non-barbiturate sedatives/hypnotics reported at admission
SERVSETD Service setting at discharge

STFIPS Census state FIPS code

STIMFLG Other stimulants reported at admission

SUB1 Substance problem code (primary)

SuUB2 Substance problem code (secondary)

SUB3 Substance problem code (tertiary)

TRNQFLG Other non-benzodiazepine tranquilizers reported at admission
VET Veteran status

2015-2016

Variable Label

AGE Age (recoded)

ALCDRUG Substance use type

ALCFLG Alcohol reported at admission

AMPHFLG Other amphetamines reported at admission
ARRESTS Number of arrests in 30 days prior to admission
ARRESTS D Number of arrests in 30 days prior to discharge
BARBFLG Barbiturates reported at admission

BENZFLG Benzodiazepines reported at admission

CASEID Case identification number

CBSA FIPS 2010 CBSA code

COKEFLG Cocaine/crack reported at admission

DAYWAIT Days waiting to enter treatment

DETCRIM Detailed criminal justice referral

DETNLF Detailed 'not in labor force' category at admission
DETNLF D Detailed 'not in labor force' category at discharge

121



DISYR

DIVISION
DSMCRIT

EDUC

EMPLOY

EMPLOY_D

ETHNIC

FREQ1

FREQ2

FREQ3

FREQ1 D

FREQ2 D

FREQ3_D
FREQ_ATND_SELF_HELP

FREQ ATND_SELF_HELP_D

FRSTUSE1
FRSTUSE2
FRSTUSE3
GENDER
HALLFLG
HERFLG
HLTHINS
IDU
INHFLG
LIVARAG
LIVARAG_D
LOS
MARFLG
MARSTAT
METHFLG
METHUSE
MTHAMFLG
NOPRIOR
NUMSUBS
OPSYNFLG
OTCFLG
OTHERFLG
PCPFLG
PREG
PRIMINC
PRIMPAY
PSOURCE

Year of discharge

Census division

DSM diagnosis

Education

Employment status at admission
Employment status at discharge

Hispanic or Latino origin

Frequency of use at admission (primary)
Frequency of use at admission (secondary)
Frequency of use at admission (tertiary)
Frequency of use at discharge (primary)
Frequency of use at discharge (secondary)
Frequency of use at discharge (tertiary)

Attendance at substance use self-help groups in the past 30 days prior to
admission

Attendance at substance use self-help groups in the past 30 days prior to
discharge

Age at first use (primary)

Age at first use (secondary)

Age at first use (tertiary)

Identifies client's biological sex

Other hallucinogens reported at admission
Heroin reported at admission

Health insurance

Current IV drug use reported at admission
Inhalants reported at admission

Living arrangements at admission

Living arrangements at discharge

Length of stay

Marijuana/hashish reported at admission
Marital status

Non-Rx methadone reported at admission
Medication-assisted opioid therapy
Methamphetamine reported at admission
Previous substance use treatment episodes
Number of substances reported at admission
Other opiates/synthetics reported at admission
Over-the-counter medication reported at admission
Other drug reported at admission

PCP reported at admission

Pregnant at time of admission

Source of income/support

Expected/actual primary source of payment
Referral source
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PSYPROB

Psychiatric problem in addition to alcohol/drug problem

RACE Race

REASON Reason for discharge

REGION Census region

ROUTEL Usual route of administration (primary)
ROUTE2 Usual route of administration (secondary)
ROUTE3 Usual route of administration (tertiary)
SEDHPFLG Other non-barbiturate sedatives/hypnotics reported at admission
SERVICES D Service setting at discharge

STFIPS Census state FIPS code

STIMFLG Other stimulants reported at admission

SUB1 Substance use at admission (primary)

SuUB2 Substance use at admission (secondary)

SUB3 Substance use at admission (tertiary)

SUB1 D Substance use at discharge (primary)

SUB2 D Substance use at discharge (secondary)
SUB3_D Substance use at discharge (tertiary)
TRNQFLG Other non-benzodiazepine tranquilizers reported at admission
VET Veteran status

2017

Variable Label

AGE Age at admission

ALCDRUG Substance use type

ALCFLG Alcohol reported at admission

AMPHFLG Other amphetamines reported at admission
ARRESTS Number of arrests in 30 days prior to admission
ARRESTS D Number of arrests in 30 days prior to discharge
BARBFLG Barbiturates reported at admission

BENZFLG Benzodiazepines reported at admission
CASEID Case identification number

CBSA2010 Metropolitan or micropolitan statistical area
COKEFLG Cocaine/crack reported at admission
DAYWAIT Number of days waiting to enter treatment
DETCRIM Detailed criminal justice referral

DETNLF Detailed 'not in labor force' category at admission
DETNLF D Detailed 'not in labor force' category at discharge
DISYR Year of discharge

DIVISION Census division

DSMCRIT DSM diagnosis (SuDS 4 or SuDS 19)

EDUC Education

EMPLOY Employment status at admission

EMPLOY_D Employment status at discharge

ETHNIC Hispanic or Latino origin (ethnicity)
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FREQ1
FREQ2
FREQ3
FREQ1 D
FREQ2_D
FREQ3_D

FREQ_ATND_SELF_HELP

FREQ ATND_SELF_HELP D

FRSTUSE1L
FRSTUSE2
FRSTUSE3
GENDER
HALLFLG
HERFLG
HLTHINS
IDU
INHFLG
LIVARAG
LIVARAG_D
LOS
MARFLG
MARSTAT
METHFLG
METHUSE
MTHAMFLG
NOPRIOR
OPSYNFLG
OTCFLG
OTHERFLG
PCPFLG
PREG
PRIMINC
PRIMPAY
PSOURCE
PSYPROB
RACE
REASON
REGION
ROUTE1L
ROUTE2
ROUTES
SEDHPFLG
SERVICES

Frequency of use at admission (primary substance)
Frequency of use at admission (secondary substance)
Frequency of use at admission (tertiary substance)
Frequency of use at discharge (primary substance)
Frequency of use at discharge (secondary substance)
Frequency of use at discharge (tertiary substance)

Frequency of attendance at substance use self-help groups in the 30 days

prior to admission

Frequency of attendance at substance use self-help groups in the 30 days

prior to discharge
Age at first use (primary substance)

Age at first use (secondary substance)

Age at first use (tertiary substance)

Biologic sex

Other hallucinogens reported at admission

Heroin reported at admission

Health insurance at admission

Current IV drug use reported at admission

Inhalants reported at admission

Living arrangements at admission

Living arrangements at discharge

Length of stay in treatment (days)
Marijuana/hashish reported at admission

Marital status

Non-Rx methadone reported at admission

Planned medication-assisted opioid therapy
Methamphetamine reported at admission

Number or previous substance use treatment episodes
Other opiates/synthetics reported at admission
Over-the-counter medication reported at admission
Other drug reported at admission

PCP reported at admission

Pregnant at admission

Source of income/support

Primary source of payment for treatment

Treatment referral source

Co-occurring mental and substance use disorders
Race

Reason for discharge or discontinuance of treatment
Census region

Usual route of administration (primary substance)
Usual route of administration (secondary substance)
Usual route of administration (tertiary substance)
Other non-barbiturate sedatives/hypnotics reported at admission
Service setting at admission
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SERVICES D Service setting at discharge

STFIPS Census state FIPS code

STIMFLG Other stimulants reported at admission

SUB1 Substance use at admission (primary)

SUB2 Substance use at admission (secondary)

SUB3 Substance use at admission (tertiary)

SUB1 D Substance use at discharge (primary)

SUB2_D Substance use at discharge (secondary)

SUB3 D Substance use at discharge (tertiary)

TRNQFLG Other non-benzodiazepine tranquilizers reported at admission
VET Veteran status

Source!®: Codebook. Treatment Episode Data Set: Discharges (TEDS-D) | SAMHDA.
https://www.datafiles.samhsa.gov/study-series/treatment-episode-data-set-discharges-
teds-d-nid13520
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Appendix 3. Definitions and values for variables of interest

AGE AT FIRST USE (PRIMARY SUBSTANCE)

The variable for “age at first use” identifies the age at first use. For alcohol use, this is
the age of first intoxication. For drugs other than alcohol, this field identifies the age at
which the client first used the substance identified as the primary substance used. The
following reported values are used for coding:

1: 11 years and under
2:12-14 years
3:15-17 years

* 4:18-20 years
5: 21-24 years
6: 25-29 years
7: 30 years and over

CO-OCCURRING MENTAL AND SUBSTANCE USE DISORDERS

The variable for “co-occurring mental health and SUD” indicates whether the client
has a psychiatric problem in addition to his or her alcohol or drug use. The following
reported values are used for coding:

* Yes
* No
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EDUCATION

The variable for “education” specifies the highest school grade (number of school
years) completed by the client.

Guidelines: States that use specific categories for designating education level should
map their categories to a logical number of years of school completed. The mapping
should be recorded in the state crosswalk. For example, a state category of 'associate's
degree’ would be mapped to 4; 'bachelor's degree' would be mapped to 5, etc. The
following reported values include the definitions and rationale for coding:

« 1:8yearsorless

e 2:9-11years

» 3:12 years (or GED)
e 4:13-15 years

» 5:16 years or more

EMPLOYMENT STATUS AT ADMISSION

The variable for “employment” designates the client’s employment status at the time
of admission.

Guidelines: Seasonal workers are coded in this category based on their employment
status at the time of admission. The following reported values include the definitions
and rationale for coding:

» Full-time: Working 35 hours or more each week; including active duty
members of the uniformed services.

+ Part-time: Working fewer than 35 hours each week.

« Unemployed: Looking for work during the past 30 days or on layoff from a
job.

* Not in labor force: Not looking for work during the past 30 days or a student,
homemaker, disabled, retired, or a resident of an institution.
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FREQUENCY OF USE AT ADMISSION (PRIMARY SUBSTANCE)

The variable for “frequency of use” specifies the frequency of use of the primary
substance use at admission. The following reported values are used for coding:

* No use in the past month
+ Some use
+ Daily use

HEALTH INSURANCE AT ADMISSION

The variable for “health insurance” specifies the client's health insurance at admission.
The insurance may or may not cover behavioral health treatment. Reporting of this
field is optional for both substance use and mental health clients. States are
encouraged to report data for all categories in the list of valid entries, but reporting a
subset of the categories is acceptable. Health insurance should be reported, if
collected, whether or not it covers behavioral health treatment. The following reported
values are used for coding:

» Private insurance, Blue Cross/Blue Shield, HMO

* Medicaid
» Medicare, other (e.g., TRICARE, CHAMPUS)
* None
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LENGTH OF STAY IN TREATMENT (DAYS)

The variable for “length of stay” is computed using the date of admission and the date
of last contact. One day is added to all outpatient discharges, so that the first day and
last day of outpatient treatment are counted. The following reported values include the
definitions and rationale for coding:

1 to 30: Data values in the 1-30 range represent the actual computed number of
days the client spent in treatment

31:
32:
33:
34.
35:
36:
37:

Length of stay is between 31 and 45 days.
Length of stay is between 46 and 60 days.
Length of stay is between 61 and 90 days.
Length of stay is between 91 and 120 days.
Length of stay is between 121 and 180 days.
Length of stay is between 181 and 365 days.
Length of stay is greater than 365 days.

LIVING ARRANGEMENTS AT ADMISSION

The variable for “living arrangement” identifies whether the client is homeless, a
dependent (living with parents or in a supervised setting), or living independently on
his or her own at the time of admission. The following reported values include the
definitions and rationale for coding:

Homeless: Clients with no fixed address; includes shelters.

Dependent living: Clients living in a supervised setting, such as a residential
institution, halfway house, or group home; and children (under age 18) living
with parents, relatives, or guardians, or in foster care.

Independent living: Clients living alone or with others without supervision.
Includes adult children (age 18 and over) living with parents.
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NUMBER OF ARRESTS IN THE 30 DAYS PRIOR TO ADMISSION

The variable for “number of arrests” indicates the number of arrests in the 30 days
preceding the date of admission to treatment services.

Guidelines: This field is intended to capture the number of times the client was
arrested for any cause during the 30 days preceding the date of admission to treatment.
Any formal arrest is to be counted regardless of whether incarceration or conviction
resulted and regardless of the status of proceedings incident to the arrest at the time of
admission. The following reported values are used for coding:

« None
* Once
 Two or more times

NUMBER OF DAYS WAITING TO ENTER TREATMENT

The variable for “number of days waiting to enter treatment” indicates the number of
days from the first contact or request for service until the client was admitted and the
first clinical service was provided.

Guidelines: This item is intended to capture the number of days the client must wait to
begin treatment because of program capacity, treatment availability, admissions
requirements, or other program requirements. It should not include time delays caused
by client unavailability or client failure to meet any requirement or obligation. The
following reported values include the definitions and rationale for coding:

« 0:0days
« 1:1-7 days
+ 2:8-14 days

+ 3:15-30 days
« 4:31 or more days
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NUMBER OF PREVIOUS SUBSTANCE USE TREATMENT EPISODES

The variable for “previous treatment” indicates the number of previous treatment
episodes the client has received in any drug or alcohol program. Changes in service
for the same episode (transfers) should not be counted as separate prior episodes.

Guidelines: This field measures the substance use treatment history of the client only.
This does not include or pertain to the client's mental health treatment history. It is
preferred that the number of prior treatments be a self-reported field collected at the
time of client intake. However, this data field may be derived from the state data
system, if the system has that capability, and episodes can be counted for at least
several years. The following reported values are used for coding:

» No prior treatment episodes
» One or more prior treatment episodes
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REASON FOR DISCHARGE

The variable for “reason for discharge” indicates the outcome of treatment or the
reason for transfer or discontinuance of treatment. The following reported values
include the definitions and rationale for coding:

» Treatment completed: All parts of the treatment plan or program were
completed.

» Dropped out of treatment (left against professional advice): Client chose not to

complete program, with or without specific advice to continue treatment.
Includes clients who "drop out™ of treatment for unknown reason and clients
who have not received treatment for some time and are discharged for
administrative reasons.

» Terminated by facility: Treatment terminated by action of facility, generally

because of client non-compliance or violation of rules, laws, or procedures (not

because client dropped out of treatment, client incarcerated, or other client
motivated reason).

» Transferred to another substance abuse treatment program or facility: Client
was transferred to another substance abuse treatment program, provider or
facility within an episode of treatment.

» Incarcerated: This code is to be used for all clients whose course of treatment

is terminated because the client has been incarcerated. Includes jail, prison,
and house confinement.
+ Death

« Other: Moved, illness, hospitalization, or other reason somewhat out of client's

control.
« Unknown: Client status at discharge is not known because for example,
discharge record is lost or incomplete.
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SUBSTANCE ABUSE TYPE

The variable for “substance abuse type” classifies client's substance abuse type as
alcohol only, other drugs only, alcohol and other drugs, or none. This variable looks
across primary, secondary, and tertiary substances of abuse reported at the time of
admission to treatment. The following reported values are used for coding:

» Alcohol only

«  Other drugs only

» Alcohol and other drugs
*  None
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TREATMENT REFERRAL SOURCE

The variable for “treatment referral source” describes the person or agency referring
the client to the alcohol or drug use treatment program. The following reported values
include the definitions and rationale for coding:

Individual (includes self-referral): Includes the client, a family member, friend,
or any other individual who would not be included in any of the following
categories. Includes self-referral due to pending DWI/DUI.

Alcohol/drug use care provider: Any program, clinic, or other health care
provider whose principal objective is treating clients with substance use
problems, or a program whose activities are related to alcohol or other drug
use prevention, education, or treatment.

Other health care provider: A physician, psychiatrist, or other licensed health
care professional; or general hospital, psychiatric hospital, mental health
program, or nursing home.

School (educational): A school principal, counselor, or teacher; or a student
assistance program (SAP), the school system, or an educational agency.
Employer/EAP: A supervisor or an employee counselor.

Other community referral: Community or religious organization or any federal,
state, or local agency that provides aid in the areas of poverty relief,
unemployment, shelter, or social welfare. Self-help groups such as Alcoholics
Anonymous (AA), Al-Anon, and Narcotics Anonymous (NA) are also
included in this category. Defense attorneys are also included in this category.
Court/criminal justice referral/DUI/DWI: Any police official, judge,
prosecutor, probation officer, or other person affiliated with a federal, state, or
county judicial system. Includes referral by a court for DWI/DUI, clients
referred in lieu of or for deferred prosecution, or during pretrial release, or
before or after official adjudication. Includes clients on pre-parole, pre-release,
work or home furlough, or TASC. Client need not be officially designated as
‘on parole'. Includes clients referred through civil commitment.
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VETERAN STATUS

The variable for “veteran status” specifies whether the client has served in the
uniformed services (Army, Navy, Air Force, Marines, Coast Guard, Public Health
Service Commissioned Corps, Coast and Geodetic Survey, etc.).

Guidelines: A veteran is a person 16 years or older who has served (even for a short
time), but is not currently serving, on active duty in the U.S. Army, Navy, Marine
Corps, Coast Guard, or Commissioned Corps of the U.S. Public Health Service or
National Oceanic and Atmospheric Administration, or who served as a Merchant
Marine seaman during World War Il. Persons who served in the National Guard or
Military Reserves are classified as veterans only if they were ever called or ordered to
active duty, not counting the 4-6 months for initial training or yearly summer camps.
The following reported values are used for coding:

* Yes
* No

Source!®: Codebook. Treatment Episode Data Set: Discharges (TEDS-D) | SAMHDA.
https://www.datafiles.samhsa.gov/study-series/treatment-episode-data-set-discharges-
teds-d-nid13520
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Appendix 4. State exclusions

Year States that did not report*
2006 AL, AK, DC, KY, MI, NM, PA, VT, WV, PR
2007 AL, DC, GA, MI, NM, PA, WV
2008 AL, GA, MI, NM, PA, WV
2009 DC, GA, MI, NM, NC, PA, WV
2010 DC, GA, Ml, PA, WV

2011 MI, PA, WV

2012 KS, MI, NM

2013 MI, NM

2014 MI, FL, GA, KS, WV, NM
2015 OR, SC, WV

2016 GA, OR, WV

2017 GA, OR, WV

*Additionally, not all states report veteran status within their supplemental data set.
These include OR, UT, VT, VA, and WI.

Source!®: Codebook. Treatment Episode Data Set: Discharges (TEDS-D) | SAMHDA.
https://www.datafiles.samhsa.gov/study-series/treatment-episode-data-set-discharges-
teds-d-nid13520
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Appendix 5. Missing variable proportions

Among women in SUD treatment, variables for days waiting to enter treatment

and health insurance had high rates of missing values (44% and 58%, respectively). The

table below shows the proportion of missing values is not associated with completing

treatment. Additionally, while logistic regressions with the missing indicator variables

were significant, the effect sizes were small enough to suggest missingness was not

associated with the outcome for both variables.

Completion of treatment

No

Yes

Total

Variable for days waiting

Not missing

995,952 (55.35%)

1,179,063 (55.65%)

2,175,015 (55.51%)

to enter treatment Missing 803,398 (44.65%) |939,650 (44.35%) |1,743,048 (44.49%)
Variable for health Not missing |701,437 (38.98%) 932,259 (44.00%) |1,633,696 (41.70%)
insurance Missing 1,097,913 (61.02%) (1,186,454 (56.00%) (2,284,367 (58.30%)

Among veterans in SUD treatment, variables for days waiting to enter treatment

and health insurance had high rates of missing values (47% and 56%, respectively). The

table below shows the proportion of missing values is not associated with completing

treatment. Additionally, while logistic regressions with the missing indicator variables

were significant, the effect sizes were small enough to suggest missingness was not

associated with the outcome for both variables.

Completion of treatment

No Yes Total
Variable for days waiting |Not missing [81,365 (50.71%)  |174,522 (52.25%) |255,887 (51.75%)
to enter treatment Missing 79,101 (49.29%) 159,521 (47.75%) (238,622 (48.25%)
Variable for health Not missing 59,266 (36.93%)  |158,783 (47.53%) |218,049 (44.09%)
insurance Missing 101,200 (63.07%) (175,260 (52.47%) |276,460 (55.91%)
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Appendix 6. Characteristics of women by year in substance use treatment using the Treatment Episode Data
Set — Discharges (TEDS-D) (2006-2017)

(N :V\é(,)zn;;g?sgl) Treatment Completion* Substance Use Flags Reported at Admission
Other
Year Veteran Non-veteran Yes No Heroin R_ept_)rted at | Opiates/Synthetics | Alcohol R_ep_orted
Admission Reported at at Admission
Admission
2006 | 9,734 (2.62%) | 361,300 (97.38%) | 155,689 (41.96%) | 127,413 (34.34%) | 68,703 (18.52%) 34,194 (9.22%) 197,455 (53.22%)
2007 | 4,752 (1.17%) | 400,030 (98.83%) | 171,200 (42.29%) | 136,068 (33.62%) | 69,453 (17.16%) 44,544 (11.00%) | 215,177 (53.16%)
2008 | 4,640 (1.08%) | 426,055 (98.92%) | 183,778 (42.67%) | 141,067 (32.75%) | 72,608 (16.86%) 56,150 (13.04%) | 232,660 (54.02%)
2009 | 4,276 (1.04%) | 407,724 (98.96%) | 175,297 (42.55%) | 134,982 (32.76%) | 75,198 (18.25%) 61,994 (15.05%) | 221,852 (53.85%)
2010 | 4,287 (0.96%) | 443,106 (99.04%) | 177,719 (39.72%) | 152,650 (34.12%) | 80,178 (17.92%) 81,417 (18.20%) | 234,644 (52.45%)
2011 | 4,039 (0.84%) | 474,695 (99.16%) | 188,118 (39.29%) | 163,257 (34.10%) | 89,953 (18.79%) 98,217 (20.52%) | 241,874 (50.52%)
2012 | 4,263 (0.93%) | 451,765 (99.07%) | 185,308 (40.64%) | 154,246 (33.82%) | 93,332 (20.47% 98,983 (21.71%) | 225,207 (49.38%)
2013 | 5,385 (1.15%) | 461,649 (98.85%) | 184,138 (39.43%) | 160,937 (34.46%) | 113,144 (24.23%) | 96,714 (20.71%) | 218,200 (46.70%)
2014 | 4,644 (1.08%) | 424,487 (98.92%) | 168,517 (39.27%) | 151,931 (35.40%) | 119,879 (27.94%) | 84,698 (19.74%) | 192,821 (46.70%)
2015 | 3,690 (0.86%) | 423,508 (99.14%) | 165,741 (38.80%) | 151,502 (35.46%) | 127,200 (29.78%) | 79,828 (18.69%) | 184,420 (43.17%)
2016 | 3.779 (0.84%) | 445,055 (99.16%) | 174,549 (38.89%) | 159,960 (35.64%) | 136,983 (30.52%) | 82,336 (18.34%) | 184,984 (41.21%)
2017 | 4,674 (0.92%) | 505,354 (99.08%) | 188,659 (36.99%) | 165,337 (34.42%) | 153,879 (30.17%) | 89,919 (17.63%) | 199,918 (39.20%)
* Note: Does not include values for transferred to another program/facility, incarcerated, death, or other.

Substance Use Type

Year None Alcohol Only Other Drugs Only | Alcohol and Other Drugs
2006 | 2,674 (0.72%) 62,676 (16.90%) | 170,905 (46.06%) 134,779 (36.33%)
2007 | 3.474 (0.86%) 69,617 (17.20%) | 186,131 (45.98%) 145,560 (35.96%)
2008 | 4,042 (0.94%) 77,292 (17.95%) | 193,993 (45.04%) 155,368 (36.07%)
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Substance Use Type

Year None Alcohol Only Other Drugs Only | Alcohol and Other Drugs
2009 | 3,045 (0.74%) 76,629 (18.60%) | 187,103 (45.41%) 145,223 (35.25%)
2010 | 3,088 (0.69%) 80,769 (18.05%) | 209,661 (46.86%) 153,875 (34.39%)
2011 | 4,877 (1.02%) 82,919 (17.32%) | 231,983 (48.46%) 158,955 (33.20%)
2012 | 3,556 (0.78%) 79,680 (17.47%) | 227,265 (49.84%) 145,527 (31.91%)
2013 | 3,705 (0.79%) 79,812 (17.09%) | 245,229 (52.51%) 138,288 (29.61%)
2014 | 3,120 (0.73%) 71,320 (16.62%) | 233,190 (54.34%) 121,501 (28.31%)
2015 | 4,729 (1.11%) 68,323 (15.99%) | 238,049 (55.72%) 116,097 (27.18%)
2016 | 6,765 (1.51%) 69,878 (15.57%) | 257,085 (57.28%) 115,106 (25.65%)
2017 | 11,554 (2.27%) | 75,419 (14.79%) | 298,559 (58.54%) 124,496 (24.41%)
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Appendix 7. Characteristics of veterans by year in substance use treatment using the Treatment Episode
Data Set — Discharges (TEDS-D) (2006-2017)

(N\ieéir;%?) Treatment Completion* Substance Use Flags Reported at Admission
Other
ver | women | v No | Mo Rt | Opaesyntacs | Aoy Ranor
Admission
2006 | 9,734 (13.58%) | 61,947 (86.42%) | 39,576 (55.21%) | 17,268 (24.09%) 7,767 (10.84%) 3,874 (5.40%) 51,109 (71.30%)
2007 | 4,752 (8.02%) 54,497 (91.98%) | 32,668 (55.14%) | 16,027 (27.05%) 7,081 (11.95%) 3,380 (5.70%) 44,034 (74.32%)
2008 | 4,640 (7.76%) 55,130 (92.24%) | 32,996 (55.20%) | 16,336 (27.33%) 7,056 (11.81%) 3,905 (6.53%) 45,022 (75.33%)
2009 | 4,276 (7.73%) 51,015 (92.27%) | 30,831 (55.76%) | 14,404 (26.05%) 6,542 (11.83%) 4,242 (7.67%) 42,136 (76.21%)
2010 | 4,287 (8.32%) | 47,244 (92.68%) | 27,934 (54.21%) | 13,875 (26.93%) 5,852 (11.36%) 4,733 (9.18%) 38,859 (75.41%)
2011 | 4,039 (8.11%) | 45,783 (91.89%) | 26,916 (54.02%) | 13,615 (27.33%) 5,876 (11.79%) 4,973 (9.98%) 37,249 (74.76%)
2012 | 4,263 (8.83%) | 44,002 (91.17%) | 27,243 (56.44%) | 12,192 (25.26%) 6,264 (12.98%) 4,956 (10.27%) 35,803 (74.18%)
2013 | 5,385(10.30%) | 46,916 (89.70%) | 31,537 (60.30%) | 12,007 (22.96%) 7,514 (14.37%) 4,926 (9.42%) 38,758 (74.11%)
2014 | 4,644 (10.70%) | 38,748 (89.30%) | 22,439 (51.71%) | 11,886 (27.39%) 8,107 (18.68%) 4,850 (11.18%) 29,477 (67.93%)
2015 | 3,690 (9.50%) 35,132 (90.50%) | 20,150 (51.90%) | 10,526 (27.11%) 7,980 (20.56%) 4,293 (11.06%) 25,981 (66.92%)
2016 | 3,779 (9.81%) 34,762 (90.19%) | 20,130 (52.23%) | 10,867 (28.20%) 8,007 (20.78%) 4,161 (10.80%) 24,795 (64.33%)
2017 | 4,674 (10.60%) | 39,438 (89.40%) | 21,623 (49.02%) | 11,463 (25.99%) 9,707 (22.01%) 4,637 (10.51%) 26,557 (60.20%)
* Note: Does not include values for transferred to another program/facility, incarcerated, death, or other.

Substance Use Type

Year None Alcohol Only Other Drugs Only | Alcohol and Other Drugs
2006 829 (1.16%) 23,540 (32.84%) 19,743 (27.54%) 27,569 (38.46%)
2007 336 (0.57%) 21,312 (35.97%) 14,879 (25.11%) 22,722 (38.35%)
2008 277 (0.46%) 22,040 (36.87%) 14,471 (24.21%) 22,982 (38.45%)
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Substance Use Type

Year

None

Alcohol Only

Other Drugs Only

Alcohol and Other Drugs

2009
2010
2011
2012
2013
2014
2015
2016
2017

180 (0.33%)
199 (0.39%)
310 (0.62%)
183 (0.38%)
183 (0.35%)
181 (0.42%)
239 (0.62%)
488 (1.27%)
905 (2.05%)

20,650 (37.35%)
19,492 (37.83%)
18,429 (36.99%)
18,156 (37.62%)
20,853 (39.87%)
14,226 (32.78%)
12,827 (33.04%)
12,135 (31.49%)
12,659 (28.70%)

12,975 (23.47%)
12,473 (24.20%)
12,263 (24.61%)
12,279 (25.44%)
13,360 (25.54%)
13,734 (31.65%)
12,602 (32.46%)
13,258 (34.40%)
16,650 (37.74%)

21,486 (38.86%)
19,367 (37.58%)
18,820 (37.77%)
17,647 (36.56%)
17,905 (34.23%)
15,251 (35.15%)
13,154 (33.88%)
12,660 (32.85%)
13,898 (31.51%)
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