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Abstract

The VA Program of Comprehensive Assistance for Family Caregivers (PCAFC) provides
landmark support for family caregivers of post-9/11 veterans. This study examines PCAFC
support for veterans with and without PTSD and assesses whether program effect differs by PTSD
status using a pre-post, non-equivalent, propensity score weighted comparison group design (n =
24,280). Veterans with and without PTSD in PCAFC accessed more mental health, primary, and
specialty care services than weighted comparisons. PCAFC participation had stronger effects on
access to primary care for veterans with PTSD than for veterans without PTSD. For veterans with
PTSD, PCAFC support might enhance health service use.
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Introduction

Family members perform a significant service caring for veterans with severe physical,
mental, and cognitive impairments. In the U.S., 1.1 million family members provide care for
veterans who served after September 11, 2001 (Ramchand et al. 2014). In recognition of the
importance of these individuals to the wellbeing of many veterans, the U.S. Congress
enacted P.L. 111-163, the Caregivers and Veterans Omnibus Health Services Act of 2010,
which established the Program of Comprehensive Assistance for Family Caregivers
(PCAFC) in the Department of Veteran Affairs (VA). The program is a landmark effort to
support family caregivers! of veterans seriously injured in the line of duty on or after
September 11, 2001 and improve the recovery trajectory of these veterans. Caregivers
enrolled in PCAFC participate in a mandatory training addressing topics related to self-care,
caregiving skills, managing challenging behaviors, and VA resources. PCAFC caregivers
also receive a stipend, access to mental health services, respite care, and travel support.
Further, caregivers without health insurance are eligible for VA healthcare coverage under
CHAMPVA (Civilian Health and Medical Program of the Department of Veteran Affairs).
PCAFC families also receive an initial home visit, quarterly contacts via home, telephone or
telehealth, and an annual home visit from VA healthcare providers; during these home-based
visits and contacts, providers may give veterans referrals to needed health services. All
veteran family caregivers, including those not enrolled in PCAFC, have access to Caregiver
Support Coordinators, the Caregiver Support Line, an interactive website, respite care
services (benefits are more limited than those awarded to PCAFC caregivers), and mental
health services (when indicated as part of the veteran’s treatment plan) (Miller et al. 2015;
Van Houtven et al. 2017).

While recent work examined the overall effect of PCAFC participation on veteran service
use (Van Houtven et al. 2017) there is also a need to assess whether these effects are
different among veteran sub-populations. If specific groups benefit more than others,
program administrators and staff can target outreach efforts and tailor program services to
meet the needs of groups for whom the program has relatively greater benefits. The present
study examines whether there are differences in program effects and access to outpatient
services between veterans with a posttraumatic stress disorder (PTSD) diagnosis compared
to veterans without PTSD.

PTSD is highly prevalent (73%) among veterans whose caregivers are enrolled in PCAFC
(Van Houtven et al. 2017). Further, research suggests that post-9/11 veterans with PTSD
have substantial unmet mental and physical health needs (Elbogen et al. 2013; Tanielian and
Jaycox 2008). Veteran-perceived barriers, including negative treatment bias, stigma, and
PTSD symptoms (e.g. avoidance) are related to underuse of care (Elbogen et al. 2013; Hoge
et al. 2008). Among veterans with self-reported mental health concerns, fewer than half
reported interest in seeking mental health care and only 23-40% actually used psychiatric
services (Hoge et al. 2008) even though VA provides mandatory PTSD screening and

1The term “family caregiver” is used by the PCAFC to designate a veteran-identified family member or friend who supports him/her
because he/she is unable to perform activities of daily living or needs supervision and protection due to the residual effects of his/her
war-related injuries.
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evidenced-based mental health treatment (Karlin et al. 2010). Therefore, many veterans do
not receive enough treatment visits to qualify as evidence-based psychotherapy (Seal et al.
2010; Tanielian and Jaycox 2008). Veterans with PTSD also have more physical health
needs than veterans without PTSD that require medical care (Frayne et al. 2011; Hoge et al.
2007). Family members might provide instrumental (i.e. care coordination, transportation to
medical appointments) (VVan Houtven et al. 2011) and emotional support, thereby increasing
access to health services and treatment engagement for veterans with PTSD (Gros et al.
2013). Thus, supporting family members of VA-users who meet the diagnostic criteria for
PTSD is a potential strategy to narrow health service gaps specific to veterans with a PTSD
diagnosis.

A few studies have considered the impact of policy interventions for family caregivers on
outcomes for care recipients with cognitive limitations and severe mental illness (Van
Houtven et al. 2011). However, no literature has examined the effect of such institutional
policies and supportive services for family members on health service outcomes of
individuals with PTSD in the civilian or veteran population (Shepherd-Banigan et al. 2017).
Currently, interventions to support family caregivers are limited to tax credits in certain
states, Medicaid Home and Community-based waiver funds (Alliance for the Betterment of
Citizens with Disabilities 2016), and small scale training programs (Feinberg and Newman
2006). The PCAFC is the first national effort to systematically provide supports and services
to qualifying family caregivers to improve outcomes for care recipients. This study is part of
a comprehensive initiative to examine the effect of the PCAFC on caregiver outcomes,
including veteran access to service, veteran and caregiver wellbeing, and caregiver
perspectives about the use and value of the PCAFC. Papers that present information about
caregiver outcomes and perspectives are forthcoming. The present study uses a retrospective
study design to examine whether the PCAFC has a differential impact on access to
outpatient health services among veterans with and without PTSD. Specifically, this study
examines three related questions: (1) is a PTSD diagnosis associated with the probability of
receiving mental health, primary care, and specialty care outpatient services among veterans
in the sample? (2) is PCAFC participation associated with probability of receiving mental
health, primary care, and specialty care outpatient services among veterans in the sample?
And, (3) does PTSD diagnosis moderate the relationship between participation in the
PCAFC and receipt of mental health, primary care and specialty care outpatient health
services?

It is hypothesized that PCAFC participation will increase access to, and therefore use of,
outpatient care for individuals with PTSD through several potential mechanisms. First, the
mandatory caregiver training might improve the ability of a caregiver to navigate the VA
health care system. Second, the quarterly visits and contacts might result in immediate
referrals to services for unmet needs. Third, increased access to care for the caregiver might
improve his/her health and ability to address the veteran’s service needs. Finally, the stipend
might enhance the caregiver’s ability to accompany the veteran to health care appointments.
However, it is unclear whether PTSD status will moderate the effect of the program on the
probability of receiving outpatient services. Individuals with PTSD have unmet needs (Elbo-
gen et al. 2013; Hoge et al. 2008), and moderation could occur if the program specifically
targeted mechanisms to address those unmet needs. Moderation could also occur if the
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Methods

groups had different levels of unmet need and the program simply increased the proportion
of need that was met in both groups. Veterans with PTSD do use more services than veterans
without PTSD (Calhoun et al. 2002; Frayne et al. 2011), but it is unclear whether the two
groups differ in terms of unmet needs.

Study Design, Sampling Frame, and Analytical Sample

This study uses a retrospective, pre-post, non-equivalent comparison group design to
examine if PCAFC participation has a differential impact on the odds of outpatient health
service use among veterans by PTSD status. Baseline was defined as the date of application
to the PCAFC for each veteran and applying caregiver in the study and established the pre-
post timeframe in the analytic models.

The sampling frame included individuals who applied to the PCAFC between May 1, 2011
and March 31, 2014; to be included in the treatment group, individuals needed to have
applied and been approved by March 31, 2014. Family caregivers are eligible for the
PCAFC if they provide care for a veteran family member or friend who sustained serious
injury in the line of duty on or after September 11, 2001 and the veteran needs caregiver
assistance to perform activities of daily living or needs supervision and protection due to the
residual effects of his/her war-related injuries for a minimum of 6 months (Public Law: 111-
163). It is probable that veterans with a traumatic injury (e.g. spinal injury, traumatic brain
injury) would have co-occurring PTSD and be more likely to require caregiver assistance.
Caregivers were denied PCAFC services more often on the basis of administrative
(n=4913/8626) as opposed to clinical (3713/8626) reasons, such as caring for a veteran
injured before September 11, 2001 or caring for a veteran with an illness not related to
military service. Specifically, based on administrative records, of the 8626 individuals
denied, 13% were denied because they did not serve in the post-9/11 era and 5.5% were
denied because they had a non-service related illness. It is possible that reasons for denial,
including not having a qualifying service-related injury, would make the treatment and
comparison groups less equivalent. In this case, these applicants would not have been
excluded from the comparison arm of our study, although statistical methods to account for
such differences were applied. Veterans and caregivers not approved for the program were
provided standard VA benefits, including case management, and/or home and community-
based services if clinically eligible, as well as the standard VA family caregiver services and
supports described above.

The analytical sample was subject to additional exclusion criteria. Veterans were excluded
from the treatment group if their caregiver was enrolled in the program for fewer than 90
consecutive days (because of disenrollment or possibly death), and from the study if their
identification number could not be matched to VA data, were over the age of 65 years as of
9/1/2001, had a home zip code outside of the US or Puerto Rico at the time of application
(veterans with a Puerto Rico zip code were included), or had a missing Nosos score. The
Nosos score is a comorbidity index developed for VA-users (Online Appendix A) (Wagner et
al. 2016). Our exclusion criteria were designed to ensure that the comparison group
resembled the treatment group. Therefore, we also excluded from the comparison group
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Data

Variables

individuals who at the time of application were older than 68, the oldest age of anyone who
applied and was approved for PCAFC participation. For greater detail about inclusion/
exclusion criteria, please see (Van Houtven et al. 2017). The treatment group comprised
veterans whose caregiver applied to and was approved for participation in the PCAFC.
Median time between application and approval date was 54 days. The comparison group was
comprised of veterans whose caregiver applied to the PCAFC during the same timeframe,
but was determined to be ineligible. This comparison group was chosen because veterans
had a caregiver that self-identified as needing support.

VA electronic health record data for use of VA and VA-purchased care between May 1, 2010
and September 30, 2014 was obtained from the Corporate Data Warehouse (CDW), the
Assistant Deputy Under Secretary for Health for Policy & Planning (ADUSH), and the Vital
Status Mini file. Data about application date, program eligibility determination, and
caregiver relationship to the veteran were obtained from the Caregiver Application Tracker
(CAT).

Three outpatient access to care outcomes were examined: (1) any VA-provided or VA-
purchased outpatient mental health service use; defined by an algorithm using mental health
diagnosis codes and/or clinic stop codes (designation used by VA to identify workload)
(McCarthy and Blow 2004); (2) any VA-provided specialty care; defined by a medical
specialty clinic stop codes (e.g., allergy immunology, dermatology, diabetes, cardiology,
nephrology, hepatology, etc.); (3) any VA-provided primary care; defined using VA primary
care clinic stop codes. Specialty care did not include visits to primary care, mental health
clinics, respite care, adult day health, or institutional care. VA-purchased care is care paid for
by VA and provided in the community by non-VA providers; VA-purchased care was only
defined for mental health care because those services were identified using a mental health
diagnosis code whereas primary and specialty care were identified by VVA-specific clinic stop
codes pertaining only to VVA-provided care.

Each service outcome described above was measured as a binary indicator of service use
during each of eight 6-month intervals; application date was the index date for each
participant. Two 6-month periods occurred prior to application date so that we could
compare pre-post application date trends. Service use for veterans who died during a specific
interval was included in the analysis, but the veteran was subsequently censored. Death rates
were low (< 1%) and were similar in the treatment and comparison groups. Application
dates differed among caregivers; therefore, the number of post-application intervals varied
by veteran and ranged from one to six. Due to varying application dates, fewer veterans had
the full 36-month follow-up compared with veterans who had at least 12 months of follow-
up, but all veterans had at least one 6-month follow-up interval (Online Appendix B). Other
than a small number of deaths, there was no loss to follow up. Veterans not receiving any VA
or VA-purchased care were considered to have received no care.
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Treatment was defined as the veteran’s caregiver having ever been accepted into the PCAFC.
The moderating variable, PTSD diagnosis, was defined by the presence of an ICD-9 code
(309.81) in VA medical files in the year prior to and including the application date.

Propensity Score Weighting

This analysis relied on observational data in which caregivers of veterans were not
randomized to receive PCAFC support, therefore, baseline differences in veteran
characteristics between program participants and non-participants were observed. To address
observed baseline differences between participants and non-participants, propensity score
weights were applied to the analytic models (Austin and Stuart 2015; Rubin 1974, 2010).
We constructed the propensity score weights to balance characteristics between veterans
who were accepted and those not accepted into the PCAFC; specifically, variables used to
construct propensity score weights were chosen to account for observable factors that
influenced eligibility and service use outcomes, such as veteran need, prior health service
use, caregiver/veteran relationship, demographic characteristics, and institutional factors
(Table 1).

Propensity scores were estimated within PTSD diagnosis strata (Green and Stuart 2014)
(Online Appendix A). Individuals in the comparison group were assigned weights based on
how representative their characteristics were of individuals in the treatment group to enhance
observed comparability across the two groups. The purpose of this evaluation was to assess
the effect of the PCAFC on those enrolled, therefore the average treatment effect among the
treated (ATT) was of primary interest. To estimate the ATT, individuals in the treatment
group were assigned a weight of 1 and individuals in the comparison group were assigned a
weight of (propensity score)/(1 - propensity score). To assess overlap on observed baseline
covariates, graphical depictions of the propensity score distribution and standardized
differences stratified by treatment group and PTSD diagnosis were examined (Online
Appendix C). To further improve balance, individuals whose propensity scores did not
overlap with scores observed in the other treatment group were trimmed from the sample
(Austin 2009). Thus, individuals in the PTSD diagnosis group who had a propensity score >
0.95 or < 0.25 and individuals in the no PTSD diagnosis group with a propensity score >
0.95 or < 0.10 were excluded from the sample [total trimmed n = 662 (3%); comparison n =
480 (5%); treated n = 182 (1%)]. Propensity score trim thresholds differ by PTSD status
because the propensity score model was estimated within PTSD diagnosis strata. The final
analytical sample included 15,654 veterans in the treatment group (n = 11,510 with PTSD; n
= 4144 without PTSD) and 8626 veterans in the comparison group (n = 4941 with PTSD; n
= 3685 without PTSD) (Online Appendix D).

Analytic Strategy

Generalized linear models were fit using generalized estimating equations (GEES) with a
logit link, binomial variance structure, and empirical sandwich standard errors. At the
suggestion of the reviewer, we also fit log binomial models (Spiegelman and Hertzmark
2005; Williamson et al. 2013) (i.e., binomial variance structure with a log link) using GEEs
with the otherwise same specification as described below to produce risk ratios. Logistic
regression models are a standard analytic approach to binary outcome data and are
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consistent with the analyses presented in related papers (Van Houtven et al. 2017), and thus
we report the results from the logistic regression models. The results of the log binomial
models produced slightly different results and are available from the authors.

Service use outcome models included a term for treatment, PTSD diagnosis, time dummy
coded for each 6-month interval and all possible two- and three-way interaction terms.
Models were weighted by the propensity score weights, defined above, to estimate both (1)
differences in probability of receiving outpatient services at baseline and over time by PTSD
status for veterans enrolled and not enrolled in PCAFC and (2) the effect of treatment on the
probability of receiving outpatient services for veterans with and without a PTSD diagnosis.
To test the hypotheses of research questions 1 and 2 stated in the Introduction, four joint
score tests were conducted for each service use outcome (i.e. score tests for PTSD effect
within each treatment arm and score tests for treatment effect within PTSD subgroup). Joint
score tests for PTSD effect within each treatment arm (research question 1) and treatment
effect within PTSD subgroups (research question 2) included two-way interactions between
all six post-application time periods and treatment or PTSD status.

These models were also used to estimate whether base-line PTSD diagnosis moderated the
association between program participation and service use outcomes (research question 3).
To test the hypothesis of question 3 that there was a difference in program effect between
individuals with and without a baseline PTSD diagnosis over time on the odds of each
outpatient service use outcome, a joint score test of the sum of the PTSD and PCAFC
interaction and each three-way interaction term incorporating the effect of PTSD, treatment,
and post-application time period was conducted. As a sensitivity analysis suggested by the
reviewer, we also conducted joint score tests consisting solely of each three-way interaction
term incorporating the effect of PTSD, treatment, and post-application time period. This is
equivalent to testing whether baseline PTSD diagnosis moderated the association in a
difference- in-difference analysis, comparing the difference within each treatment-PTSD
status group between the proportion incurring service use at each follow-up time point with
the proportion incurring in the first 6-month time interval prior to application and assessing
whether this difference-in-difference differed by baseline PTSD diagnosis. A statistically
significant Chi Square statistic would suggest that PTSD diagnosis modified the association
in at least one time point while controlling for an inflated type 1 error rate by simultaneously
testing multiple time points.

Trends in access to care are presented in graphical form and represent the weighted model-
estimated proportions and associated 95% confidence intervals (Cls) for the three types of
service outcomes by treatment condition and PTSD diagnosis over time. The modeled
associations between program participation and any of each type of outpatient service use
are represented by odds ratios (OR) and associated 95% Cls. To improve comparability of
health service use by treatment group, the graphs display model-estimated proportions and
ORs by PTSD-subgroup.

We conducted a sensitivity analysis where the small number of individuals who died during
the follow up period were removed from the analytical models. Statistical significance levels
set at 0.05; SAS 9.4 and SAS Enterprise Guide 7.1 were used (SAS Institute Inc., Cary, NC).
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Results

Descriptive

This work was a quality improvement project for VA operational partners in the VA
Caregiver Support Program and was not subject to VA Internal Review Board review.

At baseline prior to weighting, veterans in the PCAFC were slightly younger, used more
health services, had higher levels of service connection, and had more pain- and mental
health-related diagnoses. Further, a higher proportion of veterans in PCAFC were White,
Hispanic, and male (Table 1). PTSD diagnosis was more prevalent among veterans enrolled
in the PCAFC (74% in treatment group, 57% of comparison group). The vast majority
(98%) of veterans with a PTSD diagnosis had at least one additional physical or mental
health comorbidity. Rates of any mental health service use at baseline were highest among
veterans with PTSD. See Online Appendix E for number of outcome events at each time
point.

Most variables achieved greater overlap across treatment group after propensity score
weights were applied; all weighted standardized differences were well below ten (Online
Appendix A, Table 2a), and weighted pre-application trends (12—1 months prior to
application date) in service use between treated and comparisons were not statistically
different across PTSD strata.

Outcome Models

Mental Health Service Use—Regardless of treatment condition, a higher proportion of
veterans with a PTSD diagnosis used any mental health services during at-least one time
point than veterans without a PTSD diagnosis (Table 2; Fig. 1). Among veterans with PTSD
and without PTSD, those in the treatment group were more likely to use any mental health
services than those in the comparison group (Table 1; Fig. 2). However, the association
between participation in the PCAFC and any mental health service use was not moderated
by PTSD diagnosis (Table 2).

Primary Care Service Use—Regardless of treatment condition, veterans with PTSD had
a higher likelihood of any primary care service use (Table 2; Fig. 3). Among veterans with
PTSD and without PTSD, those in the treatment group were more likely to use any primary
care compared with veterans in the comparison group (Table 2; Fig. 4). Further, PTSD
diagnosis did moderate the association between participation in PCAFC and any primary
care use (Table 2); this result was confirmed in the difference-in-difference sensitivity
analysis.

Specialty Service Use—Independent of treatment condition, veterans with PTSD had a
statistically significant higher probability of any specialty care use over time (Table 2; Fig.
5). Among veterans with PTSD and without PTSD, those in the treatment group were more
likely to use any specialty care after baseline compared with veterans in the comparison
group (Table 2; Fig. 6). However, the association between program participation and any
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specialty service use was not moderated by PTSD diagnosis when testing all time points
jointly (Table 2).

Sensitivity Analysis—Results from the sensitivity analysis without the individuals who
died during follow up were nearly identical to results from the main models.

Discussion

This study examined the associations between PTSD diagnosis and the odds of outpatient
service use, PCAFC participation and the odds of outpatient service use, and whether PTSD
diagnosis moderated the association between PCAFC participation and the odds of
outpatient service use. Results indicate that veterans with PTSD may have a higher like-
lihood of accessing services compared to veterans with-out PTSD, which is consistent with
prior work (Calhoun et al. 2002). This is important considering that veterans with a PTSD
diagnosis may have a greater need for mental and physical health care compared to veterans
without PTSD (Crawford et al. 2015; Elbogen et al. 2013; Frayne et al. 2011; Schnurr and
Green 2004; Tanielian and Jaycox 2008). Participation in PCAFC was also associated with
an increased use of any outpatient mental health, primary care, and specialty care for
veterans with PTSD. Hence, these findings suggest that engaging family members in VA
through multiple means, including education, interaction with VA Caregiver Support
Coordinators, etc. may be an important mechanism by which to address barriers to treatment
initiation and possibly adherence problems observed among post 9/11 service era veterans
(Crawford et al. 2015; Elbogen et al. 2013).

However, this study did not identify a differential effect of PCAFC participation on access to
outpatient services among veterans with PTSD, except for primary care. First, it is possible
that there was no differential unmet need for mental and specialty health services between
veterans with and without PTSD. We assumed that veterans with PTSD would have higher
unmet health care needs than veterans without PTSD because PTSD symptoms are related to
poor treatment-seeking behaviors (Hundt et al. 2014; Ouimette et al. 2011; Spoont et al.
2014). However, within the Department of Defense (DoD) and VA there exist multiple
opportunities for individuals with PTSD to be screened and ushered into VA services,
increasing the likelihood that veterans with PTSD are already engaged in these services.
Second, PCAFC participation was related to higher use of any primary care services for
veterans with PTSD. While veterans with PTSD in this sample more frequently accessed
health care services than veterans without, it is possible that veterans with PTSD have a
higher medical burden (Frayne et al. 2011; Hoge et al. 2007; Possemato et al. 2010) and may
have a greater unmet need for primary care services that is addressed through family
engagement in PCAFC. If this is the case, it is possible that referrals through program-
related eligibility visits and/or increased PCAFC caregiver knowledge about primary care
services may have increased access to primary care more for veterans with PTSD who do
not seek a sufficient number of services to meet their medical needs.

Limitations and Strengths

Several limitations must be considered. First, as the comparison group was defined by their
exclusion from PCAFC, we assume that the comparison and treatment groups are
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systematically different. Second, it is possible that the propensity score method did not
address unobserved confounding associated with this non-equivalent comparison group.
Potential unmeasured confounders may have included education, income, employment
status, and caregiver health. While our team considered other methodologies to address
unobserved confounding, such as instrumental variable estimation, with concerns about
identifying a valid instrument, propensity score methods were determined to be the most
practical approach. The balance (between PCAFC and non- PCAFC veterans and by PTSD
strata) in service use trends prior to application suggests that unobserved differences were
likely not present at baseline, reducing concerns that unobserved differences were associated
with the outcomes (Brooks and Ohsfeldt 2013). Also, our dataset is extremely rich and we
used over 70 variables to construct the propensity score. Third, due to varying application
dates, few individuals contributed 3 years of post-application data and this may have
hindered the ability to detect significant moderation effects in later time periods (Online
Appendix E). Fourth, PCAFC provides quarterly program visits/contacts to all PCAFC
participants, yet there is not a specific clinic stop code to designate these program-related
visits/contacts. While subsequent work will entail exploring avenues to better identify
program-related visits, through close collaboration with operational partners, we identified
and systematically excluded visits that corresponded to the codes most commonly used to
designate initial eligibility and quarterly visits, specifically home-based primary care.
Nevertheless, study outcomes might still include some program-driven care, thus overstating
the observed association between PCAFC participation and service use. Fifth, as we used
electronic health record data, we were unable to assess whether increased access resulted in
high value and needed care, improved health outcomes, and improved veteran and caregiver-
reported outcomes, such as satisfaction, quality of life and wellbeing. Another paper is
forthcoming that uses survey data to assess the relationship between PCAFC participation
and caregiver-reported satisfaction with care and depressive symptoms. Finally, we were
unable to examine the underlying mechanisms linking program participation and access;
therefore, future research is needed to examine the effect of PCAFC participation on health
and recovery outcomes and to understand the underlying mechanisms that link family
member support with increased service use for veterans with PTSD. However, this analysis
uses rigorous comparative effectiveness methods to address an important gap in the evidence
about how support for family members might increase health service use for individuals with
PTSD.

Conclusions

Consistent with goals outlined in VA’s Blueprint for Excellence (Veterans Health
Administration 2014) to increase innovative patient-centered care, VA committed an
exceptional amount of resources to support family caregivers as they aid the recovery and
reintegration of post-9/11 veterans. This study is the first to explore the impact of VA
support for caregivers on health service use among veterans with PTSD. For many veterans
with a PTSD diagnosis, informed and supportive family members could be a key resource to
promote recovery. In fact, the results of this study indicate that while PCAFC may not
increase access more for veterans with PTSD relative to veterans without PTSD for some
services, veterans with PTSD experience increased use of health care as a result of PCAFC
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services for family members. However, more evidence is needed to understand how policies
that support family members of individuals with mental illness outside of the VA could be
targeted to maximize positive health and recovery outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Estimated proportions associated with having any mental health visit by PTSD status.

Figures 1, 3, and 5 represent the model-estimated proportion in each group (treatment and
comparison) by PTSD diagnosis receiving any of the specified type of care at each 6-month
interval, with 95% confidence intervals at each time point
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Fig. 3.
Estimated proportions associated with having any primary care visit by PTSD status

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.



1duosnuey Joyiny wA 1duosnue Joyiny wA

1duosnue Joyiny wA

Shepherd-Banigan et al. Page 17

3.0
25
_—
g
%)
gé“‘:%
Om-go. 201
8290 E
= C & Qg
m>80
E DS 4
Q@ O T e
32 Eo
8®4&E
= T 15
= 8

Odds Ratios (with 95% Confidence Limits) Associated with

Having Any Primary Care Visit by PTSD Status

Date

Application

12107 6101 1106 71012 131018 191024 251030 3110 36

Months since Application Date

Fig. 4.
Odds ratios (with 95% confidence limits) associated with having any primary care visits by

PTSD status

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.

Odds Ratio,
PTSD
Odds Ratio,
no PTSD



1duosnuey Joyiny wA 1duosnue Joyiny wA

1duosnue Joyiny wA

Shepherd-Banigan et al. Page 18

Model estimated proportion with

any specialty care visit

08

07

08

05

0.4

03

Estimated Proportions Associated with Having Any Specialty Care Visit by PTSD Status
PTSD No PTSD

—A— |Treatment
— @ — Comparison

Date

2
@©
=]

Application

=
2.
"(_6.
&
a.
Q.
<.

42107 6to-1 1106 Tto12 131018 191024 251030 311036  -12t0-7 6to-1 1106 7to12 131018 191024 25t030 311036

Months since Application Date

Fig. 5.
Estimated proportions associated with having any specialty care visit by PTSD status

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.



1duosnuey Joyiny wA 1duosnue Joyiny wA

1duosnue Joyiny wA

Shepherd-Banigan et al.

Odds Ratios (with 95% Confidence Limits) Associated with

Page 19

3.0

251

Having Any Specialty Care Visit by PTSD Status

Date

Application

&
on -
B =2
o E 2 @

T > a
B oo E
2 g o [l
TS 8 O o
ER S s e -
L2228
© 0.8 & L
T2 8¢ NSy
o7 a £ -
2 =5 #

g .
= a *
10---IE___IE__ ___________________________ T --
12107 B10-1 1106 71012 131018 191024 251030 311036
Months since Application Date
Fig. 6.

Odds ratios (with 95% confidence limits) associated with having specialty care visits by

PTSD status

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.

Odds Ratio,
PTSD
Odds Ratio,
no PTSD



Page 20

Shepherd-Banigan et al.

66— 434 00 98°¢T- 170 ¥0°0 Buissiw 1o g-g dnoio
G8'G- ST°0 €10 99°G- 600 800 y—z dnoio
1€8 €L0 9.0 16°CT 780 880 7 dnoio
uoiodoud ‘dnosf Aysoud wswijoiug
LT'6- 0€0 920 vL'ec- 810 LT°0 umouxun
8L 150 090 8L'¢ TL0 2L paunba. Jou Aedod
LL°0 €10 10 vie- 170 170 palinbai Aedo)
uorodoud ‘snyels 1s8) sues|
2611 0T'0 910 axas 0 sT'0 PDeIBN0D BUBINSUL WA-UON
uoryodoud ‘snyels aaueInsul UeJaIaA
79— 900 €00 8€°0 700 €00 umouxun
¥0'9- G680 €8°0 ¥5°0T- 180 €80 ouryeT/oluedsiH 10N
YeTT 600 €10 SETT 070 ¥1'0 oule]/o1uedsiH
uoruodoud ‘Anotuyg
18- 600 100 780 500 500 umouxun
18'S S0°0 900 cLe 900 100 Y10
ceee- LE0 [44] 6T'T¢- G20 LT°0 Aoeld
6C'TE 670 §9°0 y1°9T €90 1.0 aUYM
uonodoid ‘aoed UeIBIBA
YT0- 00 00 ve9— 600 100 NNco_toaoa ‘syyuow zT ised ul Ajigeisul BuisnoH
L9°0T 980 06°0 09'6 160 €60 uonodoud ‘aeN
G8'T- €10 430 0S¢ 070 ¢To uotuodold ‘ueialan e st JanIbaIe)
9Ler-  9T'TT S6°0v 596 €59°9¢ ¥19T- v6'6 09°LE 0.8 €T°9¢  (QS uoneIAGp prepuess) Ueaw ‘ajep uotedl|dde Je aby
gPOOBHIP (g89€ = u) Ty =u) e ooHP (Tvéy = u) (015'11=)
pazip fepueis uos|redwod WBwWiesl|  pazipJrepueis uos|redwo) Wewies |
dS1dON as.id

(o1dures pawiwi 1) sons1 LD feyd paIyBemun

SolIs1lB10R feyo Ue BBA

VA Author Manuscript

T alqeL

VA Author Manuscript

sonsiisIoRIey? odwes paybiamun

VA Author Manuscript

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.



Page 21

Shepherd-Banigan et al.

Gr'ee 90°0 9T'0 29'2e 820 80 (19.1) Aanfur ureiq onyewnel |
N4 97’0 87'0 ¥9'9 89°0 L0 13pI0SIP [e13]33S0INSNIA
602 S2°0 92'0 687 o S0 2eq Buipnjaul jou ‘ured Jutop
€€'9 60°0 11°0 LL0T 6T°0 €20 ayoepeaH
v9'L- 600 100 or'T 100 L00 wsejdoaN
SETT 82°0 €€°0 86'0T 170 €50 Jutof 1o 3joeq Butpnjout jou ‘ured
8T'T ST'0 ST'0 202 0z°0 120 Ausago
zTET- 120 120 Lre- 120 920 uoisusHadAH
05'L- 920 220 AN 0€'0 00 elwapidipiadAH
e 01’0 11°0 €88 8T°0 120 130 ‘ured ‘ssoj :Burreay
12V~ €10 800 89'9- 01’0 800 ssjeqelq

uorodoud ‘sasoubelp yireay [edisAyd

68'ST- 600 100 ¥S'T- 500 100 umouxun
€EVT v10 0c0 Sy'e- 610 LT0 pamopim/a|Buls/patiIew JanaN
09'v- ¢cTo 07’0 ev'L- 170 ¢ro payesedas/paoiond
000 590 590 S¥'8 990 0.0 patieN

uoruodoud ‘snyels [elten

¢l'0T- 800 900 69— 100 500 aAlle|al 1B3y1o
60°GT- 800 700 68°LT- 800 700 d|qejleAg Jou/aAle|.-UOU JB3YIO0
Le8T 100 45" 60°C- 800 800 Jaypey Jo JayloN
6v'T L1170 1170 88'GT 8.0 €80 Jaupred/ssnods
uoruodoud ‘ueiaian o3 diysuoirejal s, Janibared
1 810 600 8.8~ 6T°0 100 (%07 >) Mo
(44" 670 6T°0 8.'8- 600 100 (9%6%-0T) Mo| WnIpa
60°€T- ST'0 0T'0 SL'L- ST'0 zro (9669-05) ub1y winipaiN
19'ST 950 90 1291 890 SL0 (%0.2) UbIH
pPeIBU0D BIAIRS
O BIP (g89¢ = u) Wy =u) oo oHP (Tv6t = u) (o15'11=U)
pazip fepueis uos|redwo) Wewieal]  pazipJlepueis uos|redwod Juowiyes |
adS1dON asld
(@1dwres pawiwi 1) So1Is1e10e Jeyd paiybiemun SJ11S18108 feyd Ue ,BIBA

VA Author Manuscript VA Author Manuscript VA Author Manuscript

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.



Page 22

Shepherd-Banigan et al.

¢00T 100 €00 LTL 100 <00 1SaMPIIN
v0'6 100 200 9L'9 200 €00 pue|Bu3 maN
209 000 100 vLE 200 200 SHOA MaN areisdn
Qco_toaoa ‘1813 [BIIPAIN WA 159509 JO (MI0MIaN 821AI8S patelbalul uesalan) NSIA
c0€e- LE'CE ¥6'8€ €C€E T6°LE STv- T€'GE 1907 T¥'Sse LT'6E QAn_mv UEBLLI BB [ROIPAIN WA 1sa1EaU ol SBIIN
179 600 170 S0'6 170 ST°0 € 19A9] Axajdwiod Ayjroeq
€8'T- 0zZ'0 610 LT 970 9T’0 Z 1809] Aixa|dwiod Aj1oeq
18°L- 120 870 vS'L- €20 0¢0 9] [3A3] Auxa|dwod Ayjioeq
10°C 4] €710 680 [4%0] 4] al 19n3] Avxa|dwod Ayjioed
09¢ 8€0 0v'0 66T - 8€0 LE0 ©| [3A9] Anxa1dwod Ayjioed
mco_toQEq ‘[an3] Anixa|dwod AN|19e) TT0ZAL
(@s) ueaw ‘uoneorjdde
TLTT 8L'G 9T 00°L we S9°L 8€'6 €8S 8’6 8G9 0} Jowd SYIUOW 9 UI SHSIA U[E3Y [EIUSL JO J3GWINN
(as) uesw ‘uoneoidde o3 Jonid
Sv'L 15T S0T €971 LTT 606 19T SST 9T LT syjuow 9 ur sdojs o1l aJed Arewid WA Jo JagquinN
9€'T¢ 19T 10T 0L'T 8yl 0C'S §5°¢ SE'T €91 W kawv AL 81005 SOSON
89T 100 800 cTy- 120 9¢'0 J9PJOSIP dsnqe sdurISgns 10 |0Y0d|V
1S 43 10 9’ S¢°0 9¢'0 3sn 09%eqo]
00°0T 010 €10 8€'g LT°0 610 5! iHEeU TEIUBLL 18O
8T'TT 920 T€0 8L'T 650 090 uoissaida@
8¢, 900 800 08'T 70 4% tejodig
9L’L 910 6T°0 €T~ 620 8¢°0 Rixuy
896 800 07’0 re- 170 0T'0 uonoeal Jusunsnipy
uoodoud ‘sasoubelp yijeay [elusin
c9'e- S0°0 S0°0 w0 800 800 uonoseul [elpresoAw sinde/ured 1s3yD
O BIP (g89¢ = u) Wy =u) oo oHP (Tv6t = u) (o15'11=)
pazip Fepueis uos|redwo) WeWeal]  pazipJlepuels uos| redwo) JBWYe |
adS1dON asld

(@1dwres pawiwi 1) So1Is1e10e Jeyd paiybiemun

SO1IS1910R o0 Ue RIBA

VA Author Manuscript

VA Author Manuscript

VA Author Manuscript

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.



Page 23

Shepherd-Banigan et al.

a1ep uoneaijdde Buipnjoul pue 031 Jorid Jeak ay) Ul passassy

q
yaly
(Pd = 1)2d(1 = 2n) + (La = 1)}Ea(1 - n)
(P = L) x 001
ansuaIveIRyd UBAIG e Buiney ‘AjaAndadsal ‘dnolb uosiiedwod ayy Jo uorodoud ayy pue dnouf uswiyeasn ays jo uoriodoid ayy 01 Jayai A4 pue Ld ateym ‘sajqerien
=7y +dy
©) A (1 =2N) + @) wa (1 -1
818.9s1p 404 5= DX00l dnoJf uosiredwod sy} 03 s18ja1 O pue dnoiB Jusiuyeal) sy} 03 Si8al | aIaYM ‘Se paje|ndfed Si S3|qelieA SNONUMUOD 10} 3dUBJBYIP Paziplepuels ay In
0€'TT 100 ¢00 €0°ET 100 €00 Kos1ar MaN/HIOA MBN
S0'TT 100 €00 9.'6 200 700 sadLis pue siels
6’8 ¢00 €00 60'S 100 ¢00 |onded
8T'Y 600 170 Sy'e 800 800 JnueNv-pIN
98°ee- 020 800 v€9C- ¥1°0 100 Iseayinos
6L'G 600 010 ¢9€ 800 600 aulysuns
1€9 800 010 19'G 900 100 Yinos-pin
6.°¢C 100 100 ¢St 100 200 oo
for A 4 200 €00 ¥0'C €00 700 diyssaunred ui suessisp
6€'6 100 €00 19'G ¢00 €00 saxeT 1ealo
05°0- €00 €00 90 ¥0°0 700 puepesH
8T'LT- 600 500 [44Ta 010 ¥0°0 [eljusd yinos
¢0'LT- 43 100 T9'61- [434] 900 Sexa] Jo JesaH
LS, €00 G500 0eet ¥0°0 100 1s9MUIN0S
8¢'L- 500 €00 L9VT- L0°0 ¥0°0 ureyuno Axo0y
LZL 700 900 109 S0°0 100 1SOMULION
8G°0T €00 G500 LTTT €00 500 Jlj10ed eLIsIS
S9'TT ¥0°0 L0°0 L6'TT 00 100 J1oed LUssed
g BIP (g89¢ = u) (rTr=u) e o oHP (Tv6y = ) (015'11=1)
pazip fepueis uos|redwoD JuowWiesl]  paziprepueis uos|redwo) Wwewirea |
adS.1dON asid

(@1dwes pawiwi13) So1Is1e10e Feyd paiybemun

So1S1IB10R ey Ue BIBA

VA Author Manuscript

VA Author Manuscript

VA Author Manuscript

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.



Page 24

Shepherd-Banigan et al.

9po9 diz s,UeIaldA WoJy aouelsip uodn paseq ‘uorrealjdde Jo awi e o1ulD usNedINO Juspuadapu] 10 DINVA ummmo_oq

1pd'80G1VNI-4 Hoday Aieyes™ pue Aufend Anjioed WYHA 2T02/S00p/HLTY IH/A0B @A MAMM//:d1Y 180UBIBY8Y "OT—BT $8110fa1ed 03Ul PAPIAIPANS JaULINy SI T [8A87]

'sa111[19e) X3|dW0d 1Sea| 3Y) € [9AdT] pUe ‘salll|Ioe) Xa|dwod Ajsielapow g |aAa7 ‘sall|ioe) xajdwiod 1sow ay) Bunuasaidal T [9A87] YIIM S[9A] 8a4y) 03Ul PalJISSelO aJe Salllj1oe4 ‘Alxa|dwod aAleasIuIWpe
pUB SUOISSIW Y2Jeasal pue [euo1IeINpa ‘Patao SadlAISS [ealul]d ‘uoneindod juaied ayy J0 SONSLISIORIRYD 8Y) JO SISB] aYl U0 Paullalap si ydiym [ans] Alixajdwod o1 Buiplodoe paziiobaied ale mm:___omn_mw

juaned Jad s1S00 WA [BnuUE [9pOW 0} [apou
uoissaifial e ul pasn s103oey [euonppe snjd $8109s s Bunsixa Wouy paaLap Axa|dwod [edIpaw JO SBINSBaW MaU 3. S3109S SOSON "Pasn sem sieak Jolid Woy elep SOSON ‘3]qe|IeA. 10U Sem elep SOSON Jeak

[22S1§ JUB1IND 8Y) Jou Jowid Jeak 8y JaylIau §| ‘Pasn Sem elep SOSON JeaA [eos!) JUBLIND 8U) ‘B|ge|IeAR 10U J| "pasn sem Jeak [eosiy ajeq uonealjddy o) Jorid Jeak [easyy 8y WoJj 8100S SOSON 8y} ‘8|qe|Iene :\

sasoubelp Jo Jaquinu afie| e sapnjoul Yijesy [elus 5o,

abeua0lad U0NIBUU0D 90IAISS 10§ BYep BUISSIL 3ARY NG PBIIBUUOD SIIAISS

812 OYM SUBJBISA pUB ‘palosuu0d 801AISS 10U 818 OUM SUBISISA ‘SNJels UOII0BUUOD 81AJ8S 10} elep BuIsSIW pey INg punoy pJoosi & YIIM 10 P1093l UOIIIBUUOD 31AI8S OU UYIIM SURISIBA sapnjoul A1oBaied >>o._h

aoue.nsul Jo adA) auo uey) aiow aney Aew mce&m>u

VA Author Manuscript VA Author Manuscript VA Author Manuscript

available in PMC 2019 August 09.

Adm Policy Ment Health. Author manuscript


http://www.va.gov/HEALTH/docs/2012_VHA_Facility_Quality_and_Safety_Report_FINAL508.pdf

Page 25

Shepherd-Banigan et al.

VA Author Manuscript

auljaseq Jaye sutodawi [[e paisaL,

T00°0 > d 1e 82UBDYIUBIS [BINSIIEIS Sal0URd

¥

50°0 > d 1e soueIUBIS [BONISITEIS SBI0UBQ

*

9 = s1sa} Juiol |[e 1oy Wopsaly Jo seaifag

59'6
LSGET

89'8

L899 €8T
,.8862  €VL0T

. 699T7 _ GLITO0T

L CSTVT . 88ZET
., 0T'S9T _09'%SZ

LR 87'SOT  L786T

asn 89IAJBS aJed Ajjerdads
asn 891AJ8S 81ed Alewld

SN 801AIBS U1[eay [BIUBIA

20S1d

Aq pareepow uosired
WOD 'SA JUBWIIea S |

uosiredwo)  juswes ]

as1d-ON asld

m.co_:_ucou uswes ]
Aq as.Ldousaas.id

mm_mo:mm_u

as.1d Aq uosired
W09 'SA JUBWITEs 1|

s|apow [eanAjeue uoissalbal ansibo] wody sanjea d pue sansiels 1sa] ‘arenbs 1y 2109s o

¢ dlqeL

VA Author Manuscript

VA Author Manuscript

Adm Policy Ment Health. Author manuscript; available in PMC 2019 August 09.



	Abstract
	Introduction
	Methods
	Study Design, Sampling Frame, and Analytical Sample
	Data
	Variables
	Propensity Score Weighting
	Analytic Strategy

	Results
	Descriptive
	Outcome Models
	Mental Health Service Use
	Primary Care Service Use
	Specialty Service Use
	Sensitivity Analysis


	Discussion
	Limitations and Strengths

	Conclusions
	References
	Fig. 1
	Fig. 2
	Fig. 3
	Fig. 4
	Fig. 5
	Fig. 6
	Table 1
	Table 2

