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Abstract

Veterans with Post-Traumatic Stress Disorder in the
Patient Centered Medical Home:
Assessing utilization patterns
and identifying key medical home elements

Ian A. Randall

Chair of the Supervisory Committee:

Christopher Johnson, PhD

The Veterans Health Administration (VHA) started implementing a patient-centered
medical home (PCMH) model—named Patient Aligned Care Teams (PACT)—across the nation
in 2010. The PACT initiative focused on seven foundational principles: 1) creating patient-
driven services, 2) offering team-based care, 3) increasing care efficiency, 4) providing
comprehensive care including access to specialists, 5) developing longitudinal patient

relationships, 6) improving communication, and 7) developing coordinate care. Key features of



the PACT model hold promise to improve primary care and reduce avoidable utilization of
resource-intensive services for vulnerable and high-need patient subpopulations. At the VHA,
one such group is Veterans with Post-Traumatic Stress Disorder (PTSD), a condition with high
prevalence among Veterans that is associated with combat trauma. To date, we are unaware of
existing research that provides a comprehensive assessment of the effect of PTSD on utilization
patterns across a range of utilization outcomes, utilizes a control group, or explores individual
associations between PACT elements and utilization outcomes.

This dissertation research seeks to address these knowledge gaps by addressing the
following research questions: 1) What is the association between whether a Veteran with PTSD
received care in the pre- or post-PACT period, and the quarterly utilization rates for key health
services? 2) What is the effect of receiving care in a high-PACT implementation clinic on
utilization patterns, compared to receiving care in a low-PACT implementation clinic? 3) What
is the association between PACT elements and clinic-level utilization rates for hospitalizations
and ED encounters for all eight PACT elements developed in the PI*: 1) Access, 2) Continuity,
3) Care Coordination, 4) Comprehensiveness, 5) Self-Management Support, 6) Patient-Centered
Care and Communication, 7) Shared Decision Making, and 8) Delegation, Staffing and Team
Functioning.

Results from Chapter 2 indicate that Veterans receiving care in the post-PACT period
experienced significantly lower utilization rates of hospitalizations and specialty care, and higher
primary care rates. Results from Chapter 3 research indicate that Veterans that received care in
VHA clinics with high levels of PACT implementation experienced decreased utilization rates
for hospitalizations, specialty mental health, urgent care and emergency department (ED)

utilization, compared to a low-level of PACT implementation. We did not find an increase in



primary care rates in Chapter 3, and effect sizes for changes in utilization and mental health
visits were modest. In Chapter 4, we found that high levels of Access, Comprehensive Care and
Self-Management Support were associated with significantly lower ED utilization rates. We did
not find any significant associations between PACT elements and hospitalization rates.

This dissertation research provides ample evidence that PACT is driving changes in
utilization patterns and reducing downstream utilization of resource-intensive health services.
There is also some evidence that PACT is intensifying primary care, or potentially improving
primary care, which is causing the subsequent decline in hospitalizations, and specialty, urgent
and emergent care. Finally, this research sheds light on three PACT elements that were
associated with decreases in ED utilization-- Access, Comprehensive Care and Self-Management
Support—offering evidence to health systems and policymakers about high-impact interventions

within the PCMH model.



This dissertation is dedicated to my Dad. I know you would be proud of me.

“He who has a why to live for, can bear almost any how.” ~ Nietzsche
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Chapter 1: Introduction

1.1 Background

A high-quality primary care system is the cornerstone of an effective health care
system.'” High-quality primary care—characterized as having both a usual source of primary
care and receiving key features of primary care such as longitudinal, coordinated, comprehensive
and evidence-based care—is associated with lower mortality rates, improved health status, and

*3 The lack of a strong

reduced rates of hospital and emergency department (ED) utilization.
primary care system is a principal reason why the United States has the second highest health
care costs per capita in the world, yet still performs poorly relative to other developed nations on
key outcomes such as life expectancy, infant mortality, and mortality amenable to medical care.’
Health systems in other developed countries invest more in primary care and have similar or
better health outcomes at an average of half the per capita costs of the United States.” In short,
our country is less healthy and less wealthy because of our underperforming primary care
system.

Although reform efforts at the local, state and federal levels continue to drive
improvements in access, affordability and quality of health services,” the health care system
remains specialized, fragmented and resource intensive,” and adults across the country face
barriers to accessing primary care.'’ The provision of primary care (as opposed to specialty care)
is associated with more equitable health outcomes,* as well as greater efficiency in the provision
of health services.® Reform efforts, spearheaded by the Affordable Care Act (ACA) and

bolstered by subsequent legislation, promulgation of federal and state rules, and private sector

efforts, have rightly focused on improving primary care and integrating physical and behavioral



health care.'' One critical aim of health reform efforts has been the promotion of the Patient
Centered Medical Home (PCMH) model to bolster primary care. The ACA, for example,
contains several provisions that seek to drive the implementation of the PCMH model in health
systems across the country.12

In 2010, the Veterans Health Administration (VHA) implemented a PCMH model—
known as Patient Aligned Care Teams (PACT)—to increase access to care, intensify preventive
health services, and drive better care coordination between primary, specialty and behavioral
health care,"” among multiple aims. The PACT model was implemented at about 1,000 VHA
hospital-based and community clinics across the country.'* The PACT initiative focused on
seven foundational principles to guide design and implementation: 1) creating patient-driven
services, 2) offering team-based care, 3) increasing care efficiency, 4) providing comprehensive
care including access to specialists, 5) developing longitudinal patient relationships, 6)
improving communication, and 7) developing coordinate care.'” PACT builds on VHA reforms
enacted in the 1990s when the VHA began its evolution from a system of loosely organized
hospitals into a regionally integrated health system providing inpatient and outpatient care.'® Key
changes pursued through PACT include multidisciplinary care teams responsible for caring for
empaneled patients;'* enhanced patient access accomplished by advanced access scheduling,'’
shared medical appointments, virtual and telephonic patient touches, and secure messaging;'®
increased nurse care management; and, augmented health self-promotion efforts activated by
health promotion specialists,'® among others. The VHA PACT initiative has been described in
greater detail in several other studies.'*'*"
The PCMH model, and the PACT model specifically, holds promise to intensify primary

. J . . 20
care, improve health outcomes, reduce unnecessary utilization of health services,” and reduce



racial disparities in health outcomes.”’ A 2016 literature review of PCMH programs found that
23 of 25 studies included in the review found reductions in utilization, with many of them

22,23 . .
“ Literature reviews have also

observing decreases in ED utilization and hospitalizations.
found that more mature PCMH programs achieved greater success in decreasing utilization of
resource-intensive services like ED, specialty and inpatient care.” Some studies have also found
that the PCMH model led to improvements in patient satisfaction and clinical process measures,
though the evidence is less consistent for these outcomes.”***** At the VHA, research examining
utilization patterns for the entire VHA patient population found that PACT was associated with
an increase in primary care visits and small decreases in hospitalizations and outpatient mental
health specialty visits.'’

The PACT model is uniquely promising for the VHA population because of the
prevalence of mental health conditions among Veterans, and specifically the high rate of Post-
Traumatic Stress Disorder (PTSD). The prevalence of PTSD among Veterans is higher than
among the general public* and is associated with combat trauma.”” Among Operation Iragi
Freedom (OIF) and Enduring Freedom (OEF) combat Veterans, the prevalence of PTSD is an
estimated 14%; for Veterans of the Gulf War, the prevalence is an estimated 12%, and for
Vietnam Veterans, the prevalence is an estimated 15%.>® All of these rates are significantly
higher than the general population.*® Veterans with mental illness also suffer from high levels of
physical comorbidity, with highly prevalent rates of pain, hypertension and diabetes.*” In the
broader public, mental illness is two to three times more common in patients with chronic
medical illnesses such as diabetes, arthritis, chronic pain, neurological pain, and heart
disease.’””" And left untreated, mental illness leads to functional impairment, noncompliance

with treatment plans and adverse health behaviors.*>*>**



Features of the PACT model that could potentially impact Veterans with PTSD
differentially include same-day specialist access, coordinated and longitudinal team-based care
with specialists including mental health specialists, and proactive outreach to high-need patients
through telephonic and virtual medical appointments.'* The availability of more timely,
accessible and clinically appropriate care through PACT also presents an opportunity to improve
the provision of care for PTSD through various therapeutic modalities, including cognitive-based
and pharmacotherapy treatments. The team-based care model utilizes clinical pharmacists to
manage patients through proactive patient outreach,'® creating the potential for better medication
management and adherence. And the availability of an enhanced online Personal Health Record
(PHR)—an element of PACT—can improve the effectiveness of pharmacotherapy as Veterans
are better able to manage and track their medications.” Likewise, enhanced care coordination
with physical and mental health specialists and empaneled patient relationships allow for more
intensive patient follow-up and communication, enabling clinical teams to address the complex
and often traumatogenic interplay of comorbid physical and behavioral conditions. All of these
features are capable of improving primary care, and subsequently improving health outcomes
decreasing the high rates of mortality among Veterans with PTSD.*® Conversely, failure to
provide high-quality primary care can lead to exacerbations of mental illness and subsequent
declines in physical health, which can in turn further worsen a Veteran’s mental health status.”’
PTSD symptoms are believed to hinder a patient’s coping mechanisms and diminish a patient’s
ability to address the sequella of various illnesses and social factors that may arise;>® PTSD is
associated with greater instability in the home, higher levels of relationship distress,® and higher
rates of negative inter-personal relationships with children’ and partners,'” presenting deleterious

social factors that can adversely impact health.”



While the evidence base about the effectiveness of PACT continues to grow, researchers
have repeatedly called for additional research to explore how PCMH impacts important patient
subpopulations, such as patients with chronic disease, behavioral health issues, and vulnerable
and socioeconomically diverse patient populations.** Researchers have also called for future
research to measure the impact of PCMH in more mature medical home models to fully capture
the PCMH effect,” and to conduct implementation studies to assess how the nature and scope of
implementation modified the effect of the PCMH.> There is also a broad recognition that future
research needs to better measure the extent of PCMH implementation at individual providers, to
better understand how varying levels of implementation affect outcomes—much of the existing
research has relied on using a binary indicator of PCMH implementation, which fails to capture
how varying levels of implementation impact outcomes. The renewed call to expand and grow
the evidence base about the medical home is accompanied by heightened incentives and

momentum to implement the PCMH, and an expanding base of advocates for the model.*

1.2 Research Aims

This dissertation seeks to pursue the aforementioned research opportunities by employing
increasingly rigorous estimation methods and study designs to assess the effect of PACT on
utilization patterns for Veterans with PTSD. This patient population is a uniquely vulnerable
patient population—on average, Veterans are older, sicker and have lower incomes than the
general population*'—and has been identified as a priority research population by the VHA and
the Department of Defense (DOD).* This research project also seeks to explore and identify
which PACT elements may be individually associated with estimated reductions in certain

utilization outcomes, to inform future PCMH efforts that target Veterans with PTSD and enable



clinical leaders and policymakers to identify and implement high-impact interventions within the
PCMH model.

The PACT initiative was officially implemented simultaneously across the VHA, yet
there has been significant variation in the nature and breadth of implementation at VHA
clinics.'* Similar to much of the early research conducted about the PCMH, previous research
about PACT at the VHA often assumed a uniform, binary implementation of the intervention,
failing to capture important differences in the implementation at different provider sites and
systems. This heterogeneous implementation provided an opportunity to measure varying levels
of PACT implementation—and varying levels of implementation of different elements of the
PACT model—and catalyzed efforts by VHA researchers to develop an instrument to measure
the nature and breadth of PACT implementation. Researchers subsequently developed the PACT
Implementation Progress Index (PI*) to measure the nature of PACT implementation across eight
PCMH domains (herein referred to as elements).*

For this dissertation, we initially used observational data from VHA clinical and
administrative databases to create a pre-post study design to estimate the association between
PACT and the utilization of key health services.** We then worked with a larger research team at
the VHA (including authors Randall and Maynard) to develop the PI’, the validated instrument
to measure the nature and extent of PACT implementation at individual clinics. This enabled the
creation of a control group to strengthen the study design and enable causal inference from
estimates of utilization outcomes.” We then employed an interrupted time series design to
measure the effect of PACT on utilization patterns, using a larger time period, more years of
post-implementation data, and controlling for an earlier 2007 Primary Care Mental Health

Integration (PCMHI) that co-located mental health and primary care services in a subset of VHA



clinics.” Finally, we aggregated the results of the interrupted time series study to the clinic level
to identify quarterly clinic-level utilization rates, and then assessed the relationship between a
clinic’s score on the eight different PACT elements defined in the PI* and the estimated change

in utilization attributable to the PACT implementation.

Specific Aims

Aim 1: Measuring the association between whether care was received in the pre- or post-PACT
period and the utilization of key health services.

Aim 1 investigates the association between whether the patient received care in the pre- or post-
PACT period and the quarterly utilization rates for key health services—specifically,
hospitalizations and primary, specialty, mental health, ED and urgent care. We utilized a pre-post
design and fit both negative binomial regression and extended estimating equation models to

estimate average marginal effects and incidence rate ratios.

Aim 2: Measuring the effect of receiving care in a high-PACT implementation clinic on the
utilization rate of key health outcomes, compared to receiving care in a low-PACT
implementation clinic.

Aim 2 investigates the effect of receiving care in a high-PACT implementation clinic on the
same utilization outcomes tested in Aim 1, compared to receiving care in a low-PACT
implementation clinic. We employed an interrupted time series study design and fit a multilevel
mixed-effects negative binomial regression model, and then estimated average marginal effects
and incidence rate ratios. High- and low-PACT implementation cohorts were developed using

the top and bottom quartiles from the distribution of the PI* to measure the extent and nature of



PACT implementation at VHA clinics across eight domains.

Aim 3: Measuring the association between PACT elements and utilization among Veterans with
PTSD at the VHA.

Aim 3 investigates the association between PACT elements and clinic-level utilization rates for
hospitalizations and ED encounters for all eight PACT elements developed in the PI*: 1) Access,
2) Continuity, 3) Care Coordination, 4) Comprehensiveness, 5) Self-Management Support, 6)
Patient-Centered Care and Communication, 7) Shared Decision Making, and 8) Delegation,
Staffing and Team Functioning. We used the interrupted time series study design from Aim 2,
and tested the effect of being in the top quartile of a particular PACT element compared to being
the bottom quartile. We fit a random effects negative binomial regression and then estimated

average marginal effects and incidence rate ratios at the clinic level.

1.3  Overarching Conceptual Framework

An overarching conceptual framework is presented in Figure 1.1. The conceptual model
depicts the relationship between the level of PACT implementation, patient characteristics,
health behaviors and utilization outcomes. This proposal’s conceptual model hypothesizes a
priori that the relationship between PACT and health services utilization may be modified by a
Veterans having PTSD, a central motivation for this research proposal. The conceptual
framework developed to hypothesize pathways through which PACT may affect the utilization
and costs of key health services for Veterans with PTSD draws on the behavioral model of health
service utilization originally developed by Donabedian, positing a conceptualization of structure,
process and outcomes elements to examine health services and evaluate quality of care.”** The
conceptual model also draws on the models developed by Andersen and Newman, and

Andersen’s revised model, that conceptualize environmental and population characteristics as



determinants of utilization and include a feedback loop from outcomes to predisposing, enabling
and need determinants.*”** Anderson’s model hypothesizes relationships between population
characteristic factors that impact health behavior and health services utilization.*® Predisposing
factors hypothesized to confound the PACT-health services utilization association include
gender, race and age; enabling factors include socioeconomic and marriage status; and need
factors include comorbidity (as measured by the Elixhauser comorbidity score), service-
connected disability and presence of Substance Use Disorder (SUD).

The model also reflects the relationship between the receipt of health services and
predisposing, enabling and need variables that impact a patient’s ability to access health services.
A key feature of this model is the recognition that both the effectiveness of the PACT model, as
well as the patient’s individual characteristics and health behaviors, are believed to impact the
patient’s ultimate utilization of services. The receipt of health services—specifically, the receipt
of high-quality primary care—has a downstream impact on perceived and evaluated health
status, and patient satisfaction. These health outcomes then feed back into the patient’s health
status, specifically impacting enabling and need variables. Variables represented by the
intermediate “Health Services Utilization” outcome level include hospitalizations, and primary

care, specialty care, mental health, ED and urgent care service utilization.
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Chapter 2: VHA Patient-Centered Medical Home associated with lower utilization of
inpatient and specialty care among Veterans with Post-Traumatic Stress Disorder

2.1 Abstract

Background: The Veterans Health Administration (VHA) implemented a patient-centered
medical home (PCMH) model, termed Patient-Aligned Care Teams (PACT), in 2010. We
assessed the association between PACT and the utilization of health services among US Veterans

with Post-Traumatic Stress Disorder (PTSD).

Study Design: We analyzed VHA clinical and administrative data to conduct a pre-post
implementation study. Data were obtained for the pre-PACT period of April 1, 2009 — March 31,
2010 and post-PACT period of June 1, 2011 — May 31, 2012. Outcomes included
hospitalizations, primary, specialty and mental health visits, and emergency department and

urgent care utilization rates.

Methods: We utilized both negative binomial regression and extended estimating equation
models for the full sample. We also stratified negative binomial models to create < 65 and > 65
models to account for Medicare eligibility. The final analysis contained 696,379 unique Veterans
in both pre- and post-PACT periods; 336,123 (48%) had PTSD diagnosis codes in both periods,
creating an imbalanced longitudinal sample. We estimated the linear incremental effect of PACT

on utilization outcomes.
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Results: In the full sample population, PACT was associated with a decrease in hospitalizations
(Incremental Effect: -0.02, 95% Confidence Interval: -0.03, -0.01), a decrease in specialty care
visits (IE: -0.45, 95% CI: -0.07, -0.23), and an increase in primary care visits (IE: 0.96, 95% CI:
0.67, 1.25). We observed largely similar directional results in the stratified < 65 model. In the >
65 model, we found an increase in primary care visits and a decrease in ED visits, but an increase

in specialty care visits.

Conclusion: In the period following the PACT implementation, we observed a higher rate of
primary care visits, suggesting improved access to care. For Veterans under 65, PACT was
associated with less hospitalizations and specialty care visits, while for Veterans 65 or older,
PACT was associated with more specialty care visits. Future research should investigate the
effect of PACT using longitudinal data and measure the level of PACT implementation to enable

causal inference.
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2.2 Background

The Patient-Centered Medical Home (PCMH) model has been identified as a promising
innovation to bolster primary care and improve quality."* The VHA implemented a version of
PCMH, referred to as the Patient Aligned Care Team (PACT) model, in 2010. Various features
of PACT—including improved longitudinal care coordination and chronic disease management,
timely access to clinician networks including specialists, and intensified preventive health
interventions, among others”*—offer potential advantages to improve primary care and reduce
inpatient and specialty care, especially for patients with chronic conditions.” Key PACT
components include redesigning care processes and increasing staffing ratios; improving access
to primary and specialty care and expanding the use of shared and virtual appointments; and,
implementing health information technology to better coordinate care, manage chronic illness
and provide evidence-based medicine.® The PACT initiative has been described in greater detail

6789 More detail about PACT elements are outlined in Figure 2.1.

in several VHA studies.
Researchers have emphasized the need to study the PCMH model’s impact on high-risk
and vulnerable patient subgroups."'® One vulnerable subgroup is Veterans with PTSD, a
condition with high prevalence among Veterans that is often related to combat trauma.'' Patients
with PTSD have high levels of psychiatric and physical comorbidity'> and high rates of health
services utilization."> PTSD is also highly prevalent among Veterans: longitudinal studies found
that deployment increased PTSD incidence in active-duty, Reservists and National Guard
members.'* US combat Veterans demonstrate a two- to four-fold increase in PTSD prevalence
compared to civilians,'’ equating to a 7-14% prevalence. Veterans also face distinctive barriers

to receive mental health care'® and underutilize mental health services relative to stated

intentions.'’
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The PCMH model has been found to be effective in treating mental illness in randomized
controlled trials.'® Because primary care is a main avenue for the diagnosis and treatment of
mental illness'°—and primary care physicians are critical in linking patients with appropriate
mental health care**—intensified primary care may enable better treatment of mental illness.
Integrating primary care and mental health treatment strategies has been shown to reduce costs

2122 Moreover, integrating mental health specialists and primary care

relative to usual care.
practices may reduce patient visits and lower costs.® Patients with mental illness use more health
services and have higher expenses than those without, even after controlling for higher

2324 1f mental illness is treated more

comorbidity levels associated with mental illness.
effectively, there is an opportunity to reduce costs and improve care for physical health.”

The PMCH model has been promoted and implemented in various environments,
including private and government health systems, medical centers, commercial payers, and State
Medicaid programs.” While research points to a trend of favorable findings about PCMH’s effect
on utilization and cost, we lack conclusive evidence that the PCMH model improves access or
reduces cost, particularly for vulnerable patient populations with chronic conditions. ">' We
hypothesized that PACT may be beneficial in reducing hospitalizations, emergency department
(ED) and specialty care visits, and enhancing access to primary care. Hospitalizations and ED
visits are sometimes representative of sub-optimal care and often signify breakdowns that could
have been prevented with better primary care.”® We also hypothesized that Medicare eligibility
may moderate the association between PACT and utilization because some Veterans may receive

care at non-VA facilities that is paid for by the Medicare program, instead of seeking care at a

VA facility.”’ This study assessed the association between PACT and health service utilization
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among Veterans with PTSD, explored how Medicare eligibility might confound the association,

and highlighted areas for future research.

2.3 Methods

We conducted a pre-post implementation study to explore the associations between
PACT implementation and utilization outcomes using clinical and administrative data from the
VHA'’s Corporate Data Warehouse (CDW). Inpatient and outpatient encounter data were
obtained from VHA Inpatient and Outpatient Treatment Files. The study population was an
imbalanced longitudinal (e.g., a repeated cross-sectional) sample. Veterans with PTSD were
identified by ICD-9 diagnosis code 309.81. Veterans with at least one inpatient or 2 outpatient
encounters that included the PTSD ICD-9 code within one year of the respective cohort period
were defined as having PTSD. Data were obtained for the pre-PACT period of April 1, 2009 —
March 31, 2010 and post-PACT period of June 1, 2011 —May 31, 2012. The pre-PACT time
period corresponds to the year directly before PACT implementation occurred on April 1, 2010.
Veterans were only eligible for the study if they were in the Primary Care Management Module,
an indicator of receiving empaneled primary care from an assigned provider team. This meant
that Veterans included in the sample had the opportunity to experience potential effects of the

PACT initiative in the primary care setting.

Main Measures
The independent variable of interest was a binary indicator of whether a Veteran received
care in the pre-PACT (value of 0) or post-PACT period (value of 1). Our primary outcomes were

counts of VHA health services. These outcomes included: 1) hospitalizations, 2) primary care
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visits, 3) specialty care visits, 4) mental health visits, 5) ED visits and 6) urgent care visits. The
samples for the ED and urgent care models were limited to a sub-sample of clinics due to coding
inconsistencies at many VHA clinics. With respect to covariates, we adjusted for age, gender,
race, VHA co-pay status (an indicator of access and financial resources), percent service
connected disability, diagnosis of Substance Use Disorder, and Elixhauser comorbidity index.
Patient race data were obtained from the VHA data sources as well as Medicare data provided to
VHA. ICD-9 codes were obtained for all encounters and were used to identify patients with

PTSD as well as adjust for comorbid conditions using the Elixhauser method.*®

Statistical methods

We specified both negative binomial regression and extended estimating equation models
for all utilization outcomes. The negative binomial model allows for flexibility in the mean-
variance equality assumption,”” while extended estimating equation models allow for flexible
mean and variance structures.’’ Extended estimating equations uses the data to estimate the link
function and mean-variance relationship, offering improved model fit if the log-linear link
incorrectly specifies the link function.”® We tested the extended estimating equation models for
all outcomes to validate the estimates of the negative binomial regression. Both models were
assessed for goodness of fit using the Pearson Correlation, Pregibon’s Link and Hosmer-
Lemshow tests. We specified clustering at the clinic level and estimated robust standard errors,
producing estimates that are both cluster and heteroskedastic-robust.’' Post-estimate Wald tests

were utilized to test the significance of coefficients. Results were considered significant at

0=0.05.

10



For both models, we calculated incidence rate ratios to estimate the percent change in
utilization. We then applied the method of recycled predictions to estimate the incremental
change in utilization on the additive scale.’> Estimates represent the average incremental linear
effect of receiving care in the post-PACT period on the number of utilization encounters for a
specific outcome. In the negative binomial models, results were stratified by age (< 65 and > 65)

to assess potential confounding effects of Medicare eligibility.®

2.4  Results

We screened administrative records for 5,116,918 Veterans in the pre-PACT period and
5,631,664 Veterans in the post-PACT period for PTSD. We identified 461,980 Veterans with
PTSD in the pre-PACT period and 575,579 Veterans in the post-PACT period, resulting in an
estimated pre-PACT prevalence of 9.03% and a post-PACT prevalence of 10.22%. The analysis
included 696,379 unique Veterans from both pre- and post-PACT periods; 336,123 (48%) had
PTSD in both periods, creating an imbalanced longitudinal sample. The final sample included
Veterans with PTSD in both periods and those with PTSD in only one period, to avoid
introducing confounding due to age and health status. Characteristics of individuals in the pre-
and post-PACT periods are shown in Table 1.

In the negative binomial models, the adjusted incremental effect on hospitalizations was -
0.02 (95% confidence interval (CI): -0.03, -0.01). This equates to an estimated 8.6% reduction in
hospitalizations in the post-PACT period. The incremental effect on specialty care visits was
-0.45 (95% CI: -0.067, -0.23), an estimated 7.54% decrease in the post-PACT period. The
incremental effect on primary care visits was 0.96 (95% CI: 0.67, 1.25), an estimated 10.79%

increase in the post-PACT period. We did not find significant PACT effects on mental health,
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ED, or urgent care visits (Table 2). In the extended estimating equation models, we found
directional associations between PACT and hospitalizations and primary and specialty care visits
that were of similar magnitudes to those estimated in negative binomial models (Table 3).
Finally, we stratified negative binomial models to examine associations between PACT
and utilization outcomes for Veterans < 65, and Veterans > 65. In the < 65 model, we found
identical directional findings to the full-sample models, with significantly lower hospitalizations
and specialty care visit rates and higher primary care visit rates in the post-PACT period. In the >
65 model, however, we observed significant increases in both primary and specialty care visits,
no significant decrease in hospitalizations, and significant decreases in urgent care visits in the

post-PACT period (Table 4, 5).

2.5  Discussion

Intensified primary care resulting in better access to primary and specialty clinicians,
enhanced management of chronic illness, and longitudinal relationships with dedicated care
teams are only some of the PACT components that can bolster primary care and reduce
downstream utilization of resource-intensive specialty and inpatient care. This research sought to
determine if hypothesized effects on utilization could be observed among a particularly
vulnerable patient population, Veterans with PTSD. Results indicate that the PACT model holds
promise to enhance primary care and reduce hospitalizations and high-cost specialty care for
Veterans with PTSD. Among the general Veteran population with PTSD, both statistical models
found significant decreases in hospitalizations and specialty care visits as well as significant
increases in primary care. These results are largely consistent with an earlier VHA study

assessing utilization for the broader Veteran population, which also found increased rates of
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primary care visits and decreases rates of hospitalizations.® It is unclear which elements of the
PACT model may have led to these types of changes, so further investigation may be helpful to
assess what factors led to an increase in primary care visits while reducing specialist visits. These
results also held in the < 65 stratified model; the only discordant results occurred in the > 65
stratified model, where we saw no association with hospitalizations.

The implementation of PACT, however, did not appear to lower utilization rates, as
hypothesized, in mental health or urgent care. While urgent care and ED visit rates appeared to
decrease slightly, they did not reach a level of significance for the study. Potentially, PTSD
patients may still have had emergent issues that could not be handled by their PACT provider
and team. It was also unclear why mental health visit rates did not change. It could be that
patients are getting many needs addressed in primary care, but also rely on specialty mental
health services for certain services, like therapeutic counseling not provided in primary care, or
to receive pharmaceutical agents typically prescribed by psychiatrists.

Finally, this study indicates that among Veterans with PTSD, problems related to primary
care access at the VA do not appear to be driven by the PACT implementation. While many
Veterans have experienced long wait times for primary care visits within the VA system,
Veterans with PTSD have experienced an overall increase in primary care visits. Given the
recent attention paid to long waiting times for initial primary care appointments, this research
provides evidence that PACT has not had a detrimental impact on access for this vulnerable

Veteran population.

Limitations

There are several key limitations to this study. The pre-post study design limits the ability
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to infer causality because of potential for residual endogeneity from unmeasured or unobserved
confounders driven by differences between pre- and post-PACT cohorts. Additionally, findings
about the effect of PACT on PTSD patients’ health services utilization may not be generalizable
to other patient populations because the Veteran population is older, primarily male, and with
high rates of comorbidity and mental illness.>® One of the shortfalls of the existing body of
PMHC literature is that many evaluations have taken place in practices that are part of larger
delivery systems and lacked generalizability to the wider public.'® This study does not serve to
remedy that deficit. Another limitation is that we identified PTSD patients by administrative
ICD-9 codes rather than the PTSD Checklist (PCL), which is a more reliable method for PTSD
screening.’® The use of ICD-9 codes carries the risk of miscoding or missing proper diagnoses at
several stages of the care continuum.”® However, PCL data were not available for many Veterans
at the VHA. Finally, we did not measure the extent of PACT implementation at individual

clinics, and thereby assumed a uniform level of implementation that is unlikely.

Conclusion

Features of the PACT model hold promise to improve health care for Veterans with
PTSD. Despite these limitations, our results indicate there is an association between PACT and
health care utilization for Veterans with PTSD. The increased rate of primary care visits after
PACT implementation holds promise to improve the quality of primary care over time and
further reduce mental and physical illness exacerbations that can lead to specialty care,
hospitalizations, and ED and urgent care visits. Considered in their totality, these results add to
the mostly positive trend of findings about the PCMH model, although we encourage readers to

interpret these results with caution. We recommend that future research utilize panel data over a
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longer time period and identify a control group to establish causal inferences. Furthermore, we
believe that results indicate a need for further research to explore why older Veterans may not be

benefiting equally from PACT’s intensified primary care model.
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Figure 2.1  Descriptions of PACT Elements

PACT Element Description
* Offer same day appointments and same-day access to specialists
* Increase shared medical appointments
Enhancing * Increase non-appointment care through wider access to and use of
Access electronic messaging and telephone appointments/consultations

* Actively identify and mitigate barriers to care for vulnerable patient
populations

Improving Care
Management

& Coordination

* Identify and proactively manage care for high-risk and chronically ill
patients

* Rationalize care to allow physicians and nurse practitioners to focus on
higher need patients, while delegating non-critical tasks to other team
members

*Measure performance on key process and outcome indicators as well as
patient experience for defined patient populations

Redesigning
Clinical

Practices

* Develop multidisciplinary care teams that consist of physicians, nurse
practitioners or registered nurses, clinical assistants such as LPNs, and a
medical clerk

* Increase staffing levels of core PACT teamlet and ancillary providers to
meet PACT staffing ratio guidelines

* Care teams (PACT teamlets) are responsible for providing longitudinal
care for an assigned patient population

* Redesign scheduling practices to promote easier patient access
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Table 2.1

Patient characteristics in pre-PACT and post-PACT Period

Characteristic Pre-PACT Mean Post-PACT Mean
(N=461,980) (N=575,579)
Age (years) 54.7 54.9
Male (%) 92.4 91.7
Black race (%) 16.4 16.7
Other race (%) 18.0 18.5
Elixhauser Comorbidity Index 0.83 0.81
No copay (%) 93.4 94.1
Service connected disability (%) 53.2 57.8
Substance use disorder (%) 13.5 13.8

Table 2.2 Multivariable Results: Negative Binomial Regression Models
Percent change
Utilization Outcome IE (95% CI) Delta Method from pre-PACT to
Standard Error
post-PACT
-0.02%* (- -
Hospitalizations 002 (()1(;'03’ 0.01 8.61%*
Primary care visits 0.96* (0.67, 1.25) 0.15 10.79%*

. . -0.45%* o) %
Specialty care visits (-0.07, -0.20) 0.11 -7.54%
Mental health visits -0.40 (-1.12, 0.31) 0.37 -1.59%
Emergency department visits -0.01 (-0.16, 0.14) 0.08 -0.59%
Urgent care visits -0.16 (-0.35, 0.03) 0.10 -15.54%

IE: Incremental Effect; CI: Confidence Interval
* Denotes statistically significant difference in means based on t-test, results were considered significant at 0=0.05.

Table 2.3

Multivariable Results: Extended Estimating Equation Models

Standard Percent change
Utilization QOutcome IE (Min, Max) Deviation from pre-PACT
to post-PACT

Hospitalizations -0.02* (-0.05, -0.01) 0.005 -6.18%*
Primary care visits 1.23*(0.85, 2.14) 0.185 13.60%*
Specialty care visits -0.38* (-0.92, -0.26) 0.079 -6.19%*
Mental health visits -0.36 (-0.63,0.26) 0.080 -1.48%
Emergency department visits n/a‘
Urgent Care Visits n/a’

“Statistically significant difference in means, results were considered significant at a = 0.05.
* EEE model did not converge for ED and urgent care subsample populations.
IE, incremental effect; CI, confidence interval.
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Table 2.4

Multivariable Results: Negative Binomial Regression Results: < 65

Standard Percent change
Utilization Outcome IE (95% CI) Deviation from pre-PACT
v to post-PACT

Hospitalizations -0.021* (-0.031,-0.011) 0.005 -9.41%*
Primary care visits 0.938* (0.774, 1.103) 0.084 11.23%*
Specialty care visits -0.140 * (-0.189,-0.091) 0.025 -2.56%*
Mental health visits -0.586 (-1.345,0.172) 0.387 -2.20%
Eir;fsrgency department 0.085 * (0.040, 0.130) 0.023 4.59%*
Urgent Care Visits -0.146 (-0.194,-0.098) 0.024 -13.9%

" Statistically significant difference in means, results were considered significant at o = 0.05.
IE, incremental effect; CI, confidence interval.

Table 2.5 Multivariable Results: Negative Binomial Regression Results: > 65
Percent change
Utilization Outcome IE (95% CI) ]S)?/I;g;zﬁ from pre-PACT
to post-PACT
Hospitalizations -0.002 (-0.051, 0.510) 0.026 -0.001%
Primary care visits 1.239* (1.012, 1.466) 0.116 11.86%%*
Specialty care visits 0.243* (0.116, 0.369) 0.065 -3.49%*
Mental health visits -0.659(-2.942, 1.624) 0.116 -3.34%
Emergency department visits -0.012 (-0.092, 0.067) 0.041 -0.76%
. -0.170* o/ %
Urgent Care Visits (-0.255, -0.086) 0.043 -18.47%

" Statistically significant difference in means, results were considered significant at o = 0.05.
IE, incremental effect; CI, confidence interval.
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Chapter 3: Measuring the effect of the Patient-Centered Medical Home

on utilization patterns among Veterans with Post-Traumatic Stress Disorder

3.1 Abstract

Background: The Veterans Health Administration (VHA) implemented a patient-centered
medical home (PCMH) model in 2010. We examined its effect on the utilization of health

services among US Veterans with Post-Traumatic Stress Disorder (PTSD).

Study Design: We analyzed VHA clinical and administrative data to conduct an interrupted time
series study. Encounter-level data were obtained for the period of April 1, 2005 through March
31, 2014. We identified 642,660 Veterans with PTSD that were assigned to either a high- or low-

PCMH implementation group based on a validated VHA PCMH measurement instrument.

Methods: We measured the effect of high-PCMH implementation on the count of
hospitalizations, and primary, specialty care, specialty mental health, emergency department and
urgent care encounters, compared to low-PCMH implementation. We fit a multilevel mixed-
effects negative binomial regression model and estimated average marginal effects and incidence

rate ratios.

Results: Compared to patients in low-PCMH implementation clinics, patients that received care

in high-PCMH implementation clinics experienced a decrease in hospitalizations (incremental

effect [IE]: -0.036, 95% confidence interval [CI], -0.0371, -0.0342), a decrease in specialty
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mental health encounters (IE: -0.009, CI: -0.009, -0.008), a decrease in urgent care encounters

(IE: -0.210, CI: -0.212, -0.207) and a decrease in ED encounters (-0.056, CI: -0.057, -0.054).

Conclusions: High PCMH implementation positively affected utilization patterns by reducing
downstream utilization of resource-intensive inpatient and specialty care services. Future
research should investigate whether the reduction in utilization of health services has resulted in
higher levels of virtual and non-face-to-face access, or if PACT has reduced necessary access to

carc.
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3.2 Background

The Veterans Health Administration (VHA) provides care to nearly six million Veterans
annually at more than 1,000 clinics located across the country.1 On April 1, 2010, the VHA
implemented a Patient-Centered Medical Home (PCMH)-based Patient Aligned Care Teams
(PACT) model across the VHA system. Key goals of the PACT initiative include enhancing
patient access, improving care coordination and redesigning clinical teams.> To achieve these
goals, VHA clinics have developed multidisciplinary care teams, increased staffing ratios,
expanded virtual access for patients and implemented new health information technology tools,
among other steps, to drive care coordination and expand access.” The PACT initiative has been
described in greater detail elsewhere.>*

Literature reviews have found that elements of the PCMH such as enhanced chronic
disease management, longitudinal relationships with empaneled patients, and multidisciplinary
care teams have been successful in improving access to primary physical and behavioral health
care,”™” and reducing downstream utilization of specialty visits'’ and the emergency
department.'' However, we lack conclusive evidence that the PCMH model improves care for
vulnerable patient populations with chronic conditions.®”'* One such vulnerable subgroup is
Veterans with PTSD, a condition that is often related to combat trauma'” and that is highly
prevalent among Veterans.'* This research focuses on how PACT has affected the utilization
patterns of Veterans with PTSD at the VHA. The study population was selected because
Veterans suffer from PTSD and utilize health services at significantly higher rates than the
general public. Combat Veterans demonstrate a two- to four-fold increase in PTSD prevalence
compared to civilians,'* and longitudinal studies found that deployment increased PTSD

incidence among service members."” Patients with PTSD suffer disproportionately from
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psychiatric and physical comorbidity,'® utilize health services at elevated rates,'” and face

18,19

distinctive barriers to receiving mental health care. ™~ Furthermore, patients that suffer from

mental illness, and PTSD specifically, face unique barriers in adhering to treatment plans and
complying with medication regimens.***'

The PCMH model has shown the potential to reduce resource-intensive health care
utilization for high-needs patients.*** Because the PCMH model intensifies primary care, there is
heightened ability for physicians to effectively diagnose and treat patients with mental illness>
and link patients with mental health care specialists.”* We hypothesized that PACT would
increase the rate of primary care encounters and subsequently reduce the rate of hospitalizations,
specialty outpatient, urgent care and emergency department encounters. In the United States,
mental illness cases are the fastest growing component of emergency department utilization, and
patients presenting to the ED with mental illness often have complex psychiatric, medical and
social histories.”” Patients with mental health disorders have higher rates of unexplained medical
complaints, utilize more specialty care, and have nearly two-fold higher medical costs."
Downstream encounters such as inpatient admissions and emergency department visits are often
indicative of sub-optimal care and may reflect encounters that could have been prevented with
better primary care.* When mental illnesses such as PTSD are left untreated, it can lead to
exacerbations of mental and physical ailments. And the development of physical illness can
subsequently worsen the severity of PTSD symptoms,”’ creating a harmful feedback loop. If
mental health is treated more effectively, there is an opportunity to improve health outcomes and
reduce the high mortality rate among Veterans with mental illness,”® and achieve savings from

decreased utilization of downstream utilization.?**°
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Previous PCMH studies have often been constrained by methodological limitations,
including inconsistent definitions of what constitutes a PCMH, an inability to define the level of
PCMH implementation and small sample sizes that limit generalizability.' Moreover, PCMH
research has often been hampered by an inability to decouple the PCMH model from other
practice transformation initiatives, and the confounding influence of Electronic Health Records
(EHR).'"'* Many PCMH studies have also conducted studies using pre-post study designs, used
short time periods of data, or measured several interventions simultaneously.®'* Short time
periods in particular are problematic, because research indicates that the longer a PCMH model
has been implemented, any true effects become more discernible.” As a result, it is difficult to
infer causality from many studies about the PCMH model. Finally, there are still a limited
number of studies that have focused on the relationship between PACT and utilization patterns
among vulnerable patient populations with mental health conditions, such as Veterans with
PTSD.”*

The ability to assess causation in this study is aided by a number of factors, including an
enhanced ability to measure the extent of PACT implementation at VHA clinics, longer time
periods to better assess causal relationships, and larger anticipated effect sizes due to higher rates
of utilization among Veterans with PTSD. Heterogeneous levels of PACT implementation at
VHA clinics—and the subsequent development of a validated instrument to measure PACT
implementation at individual VHA clinics—present a unique opportunity to detect potential
causal effects of PACT. Lastly, this study was able to control for the potential confounding
effects of an earlier Primary Care Mental Health Integration (PC-MHI) that was implemented at

a subset of VA clinics starting in 2007.%>*
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3.3  Methods
Data and Subjects

Data were collected from VHA administrative databases for the period between April 1,
2005 and March 31, 2014. We collected data on Veterans assigned to 1,006 VHA clinics, and
combined clinical, administrative and demographic data. We screened records from 11,546,562
unique Veterans to assess whether they were diagnosed with PTSD. ICD-9 codes were used to
identify patients with PTSD as well as for risk adjustment using the Elixhauser method.”
Veterans with at least one inpatient or two outpatient encounters that included the PTSD ICD-9
code (309.81) within one year of a respective quarter were identified as having PTSD in that
quarter. Out of all Veterans screened, 1,455,295 were identified as having PTSD in at least one
quarter of the research period. Out of these 1,455,295 Veterans, we identified 642,660 Veterans
that received care at a clinic that was designated as either a low- or high-PACT implementation
clinic. A low-PACT implementation clinic is one with a composite score in the bottom quartile
of the PACT Implementation Progress Index (PI?) score distribution, while a high-PACT
implementation clinic is one with a composite score in the top quartile. The PI* was developed by
researchers to measure the extent of PACT implementation at individual VHA clinics across
eight domains that reflect meaningful adoption of the PCMH model.*® *

Veterans were only included in the sample population if they were part of the Primary
Care Management Module (PCMM), an indicator of receiving empaneled primary care from an
assigned provider team. Only Veterans in PCMM were included because these Veterans would
have had at least one primary care visit and would be able to receive the potential benefits of the
PACT initiative in the primary care setting. At the clinic level, we utilized administrative data to

assign a binary marker for whether a clinic had implemented the Primary Care Mental Health
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Integration (PCMHI) initiative. The final sample population was an imbalanced longitudinal
(e.g., a repeated cross-sectional) sample. The average Veteran included in the final sample was in
the data set for an average of 30 quarters, or 7.5 years, indicating that the majority of Veterans
were tracked over a significant period of time and were in the data set in both the pre- and post-

PACT periods.

Main Measures

The independent variable of interest was a binary indicator of whether a Veteran was
assigned to a VA clinic in the high- or low-PACT implementation cohort, based on whether the
clinic’s PI* score was in the highest or lowest quartile of the PI” score distribution, respectively.
The primary outcomes in this study were the quarterly counts of specific health services. These
outcomes included: 1) hospitalizations, 2) primary care encounters, 3) specialty care encounters
(excluding mental health), 4) specialty mental health encounters, 5) Emergency Department
(ED) encounters, and 6) urgent care encounters. Multivariable regression models adjusted for
age, sex, race, VHA co-pay status (an indicator of financial resources and access to care),
marriage status, percent service connected disability, and Elixhauser comorbidity score.®’
Because we hypothesized that the PCMHI model would likely confound the relationship between
PACT and utilization patterns, we included the PCMHI marker as a binary covariate in the

multivariable model.

Estimating the effect of PACT on utilization

We conducted an interrupted time series study to explore the effect of PACT on

utilization patterns. An interrupted time series design that includes a control group has been
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described as a strong quasi-experimental study design, in part because of the ability to control for
secular trends (e.g., macroeconomic factors) that would otherwise confound estimated effects.”®
We modeled trends in the utilization of specified health outcomes using a multilevel mixed-
effects negative binomial regression. Multilevel models have been applied to various health
services research studies involving multi-level clustered data and specifically count data.*
Multilevel mixed effects models have also been used to model other health services outcomes
when the data structure includes multiple clusters of correlated observations.*' Mixed effects
models have been shown to reduce bias from intra-cluster correlation relative to models that
ignore clustering at one or more levels.** The imbalanced longitudinal sample data used for this
analysis contains correlated observations at both the individual patient level as well as at the
clinic level. To account for intra-cluster correlation, the mixed-effects model treats these clusters
as random effects and estimates a random intercept and slope for each cluster. In the mixed
effects model, the fixed effects are analogous to standard regression coefficients and are
estimated directly.

To determine the functional form, we first fit a multi-level mixed effects Poisson model.
We then tested for over-dispersion to assess if the mean-variance equality assumption held, as
violation of the mean-variance equality assumption may produce unstable estimates.” Over-
dispersion tests were significant, indicating that the mean-variance assumption was violated and
the Poisson models were inappropriate.** Consequently, we tested the multilevel mixed effect
negative binomial model and assessed goodness of fit using the Pearson Correlation, Pregibon’s
Link and Hosmer-Lemshow tests. The negative binomial model applies two parameterizations of

the over-dispersion. This first is the mean parameterization, where the over-dispersion is a
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function of the mean, 1 + aE(Y [|x), a > 0; the second is the constant parameterization, where the
over-dispersion is a constant function, 1 +9, 6 > 0.

We specified clustering at the clinic and patient level and estimated robust standard
errors, creating estimates that are cluster- and heteroskedastic-robust.*’ Post-estimate Wald tests
were utilized to test the significance of coefficients. Results were considered significant at
a=0.05. For interpretation of fixed effects, we calculated incidence rate ratios to estimate the
percent change in utilization. We then utilized the recycled predictions method to estimate the
incremental effect on utilization on the linear scale.*® To obtain this estimated incremental effect,
we interpreted the model parameter that interacts: 1) a binary indicator of whether the patient
received care a high-PACT implementation clinic, 2) a binary indicator of whether the care was
received before or after PACT implementation, and 3) a quarter term centered at PACT
implementation. We also estimated the incidence rate ratio, which transforms the log count of
services into a percentage change in the count of services for all utilization outcomes. See Figure

3.1 for more detail on the parameterization of the interrupted time series model.

3.4  Results

We screened administrative records from 11,546,562 unique Veterans and identified
1,405,185 Veterans with at least one PTSD diagnosis in the study time frame. Based on the
aforementioned criteria for identifying a Veteran with PTSD, the prevalence of PTSD among
screened Veterans was 8.7% in the pre-PACT period and 12.2% in the post-PACT period. This is
slightly lower than other estimates of PTSD prevalence among Veterans,'* but may be explained
by this study’s stringent inclusion criteria. Out of those Veterans with PTSD, 642,660 were

assigned to either the case or control groups based on their VA clinic affiliation and were thus
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included in the final sample population. Characteristics of individuals with PTSD in the pre- and
post-PACT periods are shown in Table 3.1. Before conducting multivariable modeling, we
examined unadjusted utilization rates in both the pre-PACT and post-PACT periods. Results in
Table 3.2 reflect the mean utilization count for each outcome per quarter across all quarters
before for the PACT implementation, and across all quarters after PACT implementation,
respectively. Unadjusted post-PACT utilization rates were uniformly higher in the post-PACT
period than the pre-PACT period. As anticipated, the most frequent encounters were specialty
care, specialty mental health and primary care encounters in both the pre- and post-PACT
encounters.

We estimated the average marginal effect of receiving care in a high-PACT
implementation clinic, as well as the corresponding incidence rate ratio, for each outcome. The
marginal effects can be interpreted as the adjusted average marginal effect of a Veteran receiving
care at a clinic identified as a high-PACT implementation clinic, compared to receiving care at a
low-PACT implementation clinic, on the count of encounters for a particular utilization outcome.
As shown in Table 3.3, the adjusted marginal effect on hospitalizations was an estimated -0.036
(95% confidence interval (CI): -0.037, -0.034). This equates to an estimated 3.3% reduction in
hospitalizations per quarter for each Veteran. The adjusted marginal effect on mental health
encounters was an estimated -0.009 (95% confidence interval (CI): -0.009, -0.008). This equates
to an estimated 0.9% reduction in specialty mental health encounters per quarter for each
Veteran. The adjusted marginal effect on ED encounters was an estimated -0.056 (95%
confidence interval (CI): -0.057, -0.055). This equates to an estimated 5.5% reduction in ED
encounters per quarter for each Veteran. The adjusted marginal effect on urgent care encounters

was an estimated -0.210 (95% confidence interval (CI): -0.057, -0.055). This equates to an
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estimated 19.0% reduction in urgent care encounters per quarter for each Veteran. We did not

find significant PACT effects on primary or specialty care encounters.

3.5  Discussion

Along with improving patient outcomes and patient experience, PACT seeks to reduce
per capita cost, in line with Triple Aim goals.*” For the PACT model to be successful and to
capture savings that offset significant implementation costs,’ Veterans must receive improved
preventive care to ultimately reduce the use of costly, resource-intensive downstream inpatient,
emergency and specialist services. The results from this study indicate that the VA has achieved
modest levels of success in reducing the utilization rate of inpatient, specialty mental health, ED
and urgent care services. Assuming that access to necessary care has not been jeopardized, this is
a promising finding, albeit with slight effects on utilization that are detectable in part because of
the very large sample population available.

We hypothesized that primary care encounters would increase after the PACT
implementation. For patients to realize the benefits of enhanced primary care, we would
anticipate that they would have more frequent, regular contact with their primary care clinician
teams. This hypothesized effect was not observed. If PACT is simply driving reduced access to
care across the range of health services, it is difficult to conclude that PACT has succeeded in its
broader aims. However, it is also possible that primary care encounters have been replaced
through virtual or telephonic communication between patients and physicians. Future research
should investigate the impact of the PCMH model on the rate of virtual, telephonic and other
alternative care modules that may be replacing traditional primary care encounters.

The results of this study are largely positive and indicate that PCMH has led to decreased
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utilization of costly inpatient, ED and specialty services for Veterans with PTSD, the types of
services that effective primary care and integrated physical and mental health may help avoid.
However, PACT may be reducing access to some types of services, with potentially adverse
consequences for patient care. Future research should also seek to explore how PACT is

affecting key population health measures.

Limitations

Our findings are not necessarily generalizable to broader patient populations because the
Veteran population is older, heavily male, and has high rates of mental illness and comorbidity.**
This research also took place at a large delivery system, and may not apply to PCMH models in
smaller provider settings. An additional limitation is that Veterans were identified as having
PTSD by ICD-9 codes,” creating the possibility that some Veterans with PTSD were excluded
from the final sample because of coding issues.’® Finally, while the estimates of PACT’s effects
are likely conservative because we are estimating the effect of a Veteran receiving care in a high-
PACT clinic compared to a low-PACT implementation clinic, and not comparing the presence
and absence of the PCMH model, potentially attenuating the effect size and increasing the

possibility of Type II error.
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Figure 3.1  Parameterization of Interrupted Time Series Model

For the Interrupted Time Series study design that adjusts for PCMHI, a general specification of
the model is as follows:

glE(Y|X) = B0 + p1*High PACT Implementation + f2*PACT (0,1)+ p3*QTR + B4*PCMHI
(0,1) + B5*PACT QTR + p6*HPI PACT + 7*HPI QTR + 8*HPI PACT QTR +
P9*PCMHI QTR + 10¥*PCMHI PACT + p11*PCMHI HPI + p12*PCMHI HPI PACT+
pI13*PCMHI QTR HPI + B14*PCMHI PACT QTR+ BI5*Xi + ¢ij

where: g is a link function estimated using a Flexible Mean Model; HPI=High Pact
Implementation (Veteran received care from a clinic in the top quartile of the PI distribution);
QTR represents quarter of data centered at PACT implementation on April 1, 2010; PCMHI
indicates that the patient had an encounter within the PCMHI module; and, PACT=1 in the post-
PACT period.

Vil



Table 3.1

Patient characteristics in High- and Low-PACT Implementation Clinics

Characteristic High-PACT Low-PACT Implementation
Implementation Clinics: Clinics: Mean
Mean
Age (years) 54.7 54.9
Male (%) 92.4 91.7
Black race (%) 16.4 16.7
Other race (%) 18.0 18.5
Elixhauser Comorbidity Index 0.83 0.81
No copay (%) 93.4 94.1
Service connected disability (%) 53.2 57.8

Table 3.2 Unadjusted utilization rates per quarter, Pre-PACT and Post-PACT periods

Outcome Pre-PACT Post-PACT

Mean (SD) Mean (SD)

Hospitalizations 0.03 (0.20) 0.03 (0.21)
Primary care encounters 1.18 (1.61) 1.24 (1.77)
Specialty care encounters 2.51(2.83) 3.58 (3.15)
Mental health encounters 2.02 (7.01) 2.29 (7.26)
ED encounters 0.020 (0.17) 0.02 (0.20)
Urgent care encounters 0.10 (0.51) 0.14 (0.59)

Table 3.3 Multivariable Results: Average Marginal Effects and Incidence Rate Ratios
Incidence Rate Delta Method
o . o
Utilization QOutcome ME (95% CI) Ratio Standard Error

Hospitalizations 20.036 ** (-0.037, -0.034) 0.967** 0.001
Primary care encounters - 0.006 * (-0.011, 0.01) 0.999* 0.009
Specialty care encounters | - 0.001 (-0.003, 0.001) 0.998 0.010
Mental health encounters | -0.009 ** (-0.009, -0.008) 0.992%* 0.001
ED encounters -0.056 ** (-0.057, -0.055) 0.945%* 0.001
Urgent care encounters -0.210 ** (-0.022, -0.020) 0.811%** 0.001

ME: Margin Effect; CI: Confidence Interval

* Denotes statistically significant difference in means, results were considered significant at 0=0.05.
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Chapter 4: Investigating the association between Patient Centered Medical Home elements
and utilization among Veterans with Post-Traumatic Stress Disorder

4.1 Abstract

Background: The Veterans Health Administration (VHA) implemented a patient-centered
medical home (PCMH) model—termed Patient Aligned Care Teams (PACT)—in 2010. We
examined how elements of the PACT model team were associated with hospitalizations and
emergency department (ED) utilization rates among Veterans with Post-Traumatic Stress

Disorder (PTSD).

Study Design: We analyzed VHA clinical and administrative data to conduct an interrupted time
series study. Encounter-level data were obtained for the period of April 1, 2005 through March
31, 2014. We aggregated data to the clinic level for 1,006 total clinics to measure the association
between a clinic’s performance on specific PACT elements and the rate of hospitalizations and

ED encounters.

Methods: We measured the association between a clinic achieving high implementation on a
specific PCMH element and clinic-level hospitalizations and ED utilization rates, compared to
low implementation of that element. We fit a random effects negative binomial regression model

and estimated average marginal effects and incidence rate ratios.

Results: Patients that received care in clinics with high levels of Access (Incidence Rate Ratio

(IRR): - 4.35%, 95% CI: 0.917, 0.994), Comprehensiveness (IRR: -4.79%, 95% CI: 0.914,
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0.992) and Self-Management Support (IRR: -3.78%, 95% CI: 0.927, 0.999) had lower rates of
ED utilization than clinics with low implementation levels of these PACT elements. There were
no significant associations between a higher implementation level of any PACT elements and

hospitalization rates.

Conclusions: High implementation of Access, Comprehensiveness and Self-Management
Support PACT elements were associated with lower rates of ED encounters among Veterans
with PTSD. Future research should utilize more rigorous study designs to test the impact of
implementing various PCMH elements to test the effectiveness of PCMH elements in the context

of implementing PCMH in resource-constrained environments.
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4.2 Background

The Veterans Health Administration (VHA) implemented a Patient-Centered Medical
Home model, called Patient-Aligned Care Teams (PACT), in 2010." The PACT implementation
featured a variety of initiatives, including hiring new primary care providers (PCPs) and mid-
level clinicians such as Physician Assistants (PAs) and Nurse Practitioners (NPs) to lower
patient: clinician ratios; creating multidisciplinary care teams responsible for cultivating
longitudinal patient relationships; and, increasing patient access to care through same-day
appointment, co-located physical and behavioral health care, and increased virtual and telephonic
access.”” However, there was a high degree of heterogeneity in the implementation of PACT,’
with individual VHA clinics investing resources in disparate practice redesign areas and
achieving varying levels of PACT implementation in core PCMH domains.* The VHA PACT
initiative has been described in detail elsewhere.*>

Heterogeneity in the implementation of the PCMH model is not unique to the VHA.
Several literature reviews have noted that significant variation exists in the scope and nature of
the PCMH model;> PCMH practices display variation in their implementation, measurement and
performance.® Moreover, PCMH practices with high levels of PCMH implementation show
significant variation and perform well on different PCMH characteristics.” The recent inclusion
of PCMH certification to determine payments under the new Medicare Access and CHIP
Reauthorization Act (MACRA) incentive program provides an opportunity to unify around a
definition of the PCMH, but at this juncture no such uniform definition exists.® This has led to
the renewed call for additional research to identify which components of the medical home have
the greatest impact’ to best invest resources on high-impact interventions.

A growing body of evidence about the PCMH indicates that the model is successful in
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reducing avoidable downstream utilization and costs.”'® The PCMH model also seeks to
transition from face-to-face care to a broader spectrum of service modalities that includes co-
located physical and behavioral health services, and secure electronic, telephonic, virtual or
shared appointments.'’ High-quality primary care achieved by PCMH early adopters has
achieved reduced admission and readmission rates'® as well as reduced ED encounter rates. "
Subsequent research has found that the PCMH model has been associated with higher rates of
secure messaging and telephonic encounters.” This points to an evolving, integrated primary
care system that is providing intensive, patient-centered, high-touch primary care that prevents
downstream illness.

There have been myriad calls for improved measurement of the nature and extent of the
PCMH model across the spectrum of delivery systems.”'® One consistent limitation of early
PCMH research was the underlying assumptions of the binary nature and/or heterogeneity of
PCMH implementation.'’ This research attempts to address that knowledge gap not only by
utilizing a validated instrument that measures PACT implementation at the VHA, but by
investigating the specific associations between elements of the PACT model—as measured by
the PCMH measurement instrument—and estimated changes in utilization rates of two key
utilization outcomes: hospitalizations and emergency department (ED) encounters. We limited
this study to those outcomes because previous research has reliably demonstrated an association,
and in some cases a causal relationship, between the PCMH model and a reduction of
hospitalization and ED utilization rates.™'' Limiting the study to hospitalizations and ED
utilization also serves to reduce the possibility of Type I error that arises when testing the effect
of an intervention on multiple outcome measures.'”> Secondly, these two outcome are significant

cost drivers at the VHA"® and are evidence of effective PCMH models because they reflect high-
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quality primary care.® The study population is limited to Veterans with Post-Traumatic Stress
Disorder (PTSD) at the VHA, building on previous research that explored the effect of PACT on
Veterans with PTSD, because of the unique potential for PACT to improve outcomes for
Veterans with mental illness through integration of physical and behavioral health services and
intensified primary care of comorbid chronic illnesses that are often exacerbated by mental
illness.”'*"

The goal of this study is to assess which specific elements of the PACT model are
associated with changes in utilization, to assist policymakers and health system leaders in the
implementation of high-impact PCMH initiatives. In response to the widespread call for research
investigating the PCMH model’s effect on utilization, cost and quality for vulnerable patient
populations, studies have focused on the effect of the PCMH model on outcomes for these
groups. This paper builds on previous work that explored the effect of PACT implementation on
the utilization patterns of Veterans with PTSD at the VHA.*' Previous studies have employed
various designs and methodological approaches to estimate the association between PACT and
utilization, and then estimated the association between PACT and utilization with a validated

. . . . . .. 21.22
instrument to measure heterogeneity in PACT implementation across clinics.”

4.3  Methods
Data and Subjects

Patient characteristic and utilization data were collected from VHA clinical and
administrative databases for the period between April 1, 2005 and March 31, 2014. Data on
VHA clinics’ PACT implementation levels were obtained from administrative data based on

2014 clinic performance, and clinic-level data on PCMHI implementation were obtained from
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VHA administrative data. All data were accessed through the VHA Informatics and Computing
Infrastructure (VINCI) research portal. Data were collected on Veterans assigned to 1,006 VHA
clinics, and we then combined clinical, and administrative data from those clinics to screen for
PTSD diagnoses.

We screened records from 11,546,562 unique Veterans to determine whether they were
diagnosed with PTSD. ICD-9 codes were used to identify patients with PTSD: Veterans with at
least one inpatient or two outpatient encounters that included the PTSD ICD-9 code (309.81)
within one year of a respective quarter were identified as having PTSD in that quarter. Out of all
Veterans screened, 1,455,295 were identified as having PTSD in at least one quarter of the
period from April 1, 2005 to March 31, 2014. The sample was an imbalanced longitudinal
sample. Utilization data were then aggregated to the clinic level for each quarter in the study
time period. For each model, we limited the study sample to clinics in the top and bottom
quartiles of the distribution for individual PACT elements. The unit of analysis was the clinic-

quarter dyad.

Measuring PACT: The PACT Implementation Progress Index (PI’)

While there are multiple instruments available to measure PCMH implementation, each
instrument has limitations that render it inappropriate to measure PACT implementation at VHA
clinics. Existing instruments do not contain domains and items directly relevant to the VHA’s
unique patient population, which is older, sicker and lower income than the general population.”
For example, commentators have noted that the National Committee for Quality Assurance
(NCQA) Physician Practice Connections Patient-Centered Medical Home "™ (NCQA PPC-

PCMH) may overemphasize health information technology at the expense of measuring specific
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operational innovations.** Existing instruments also require dichotomous responses as opposed
to scaled responses, limiting the ability to detect incremental differences in the implementation
of specific PACT domains,”*® or exclude key domains.*’

In response, VHA researchers created a validated instrument to measure the nature and
extent of PACT implementation at VHA clinics. The PI* measures the extent of PACT
implementation across eight domains using data from a VHA PACT Personnel Survey, a
CAHPS-PCMH patient survey, and demographic, clinical and utilization data from the VHA’s
Corporate Data Warehouse (CDW).?® PI” scores for each clinic were calculated by summing: 1)
the number of domains in which the clinic scored in the top quartile: and, 2) the number of
domains in which the clinic scored the bottom quartile. Thus, scores ranged from 8 (all domain
scores in the top quartile) to —8 (all domain scores in the bottom quartile).”

Higher composite scores on the PI correlate with higher patient satisfaction, higher
clinical quality measures scores, lower staff burnout, and lower hospitalization and ED
utilization rates.”® The PI° consisted of 53 individual items assigned to the eight overarching
PACT elements: 1) Access, 2) Continuity, 3) Care Coordination, 4) Comprehensiveness, 5) Self-
Management Support, 6) Patient-Centered Care and Communication, 7) Shared Decision
Making, and 8) Delegation, Staffing and Team Functioning. See Figure 4.1 for more detail on
PACT domains and items.

There was significant variation in overall PI* scores across clinics and within individual
PACT domains. The PI” performed well on standard psychometric tests, with Cronbach’s
o= 0.89, indicating strong internal consistency. Individual PI* domains also had satisfactory
Cronbach’s a scores: Access (0.63), Continuity (0.67), Comprehensiveness (0.81), Self-

Management Support (0.68), Patient-Centered Care and communication (0.95), Shared-Decision
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Making (0.75), and Team-Based Care (0.91). The Care Coordination domain had lower internal
consistency (0.51). Higher PI2 were associated with high patient satisfaction and quality of care,
and lower staff burnout and use of health care services. See Table 4.1 for more detail on

variation with PI* domains.

Estimating the association between PACT elements and utilization

We identified clinics that scored in the top and bottom quartiles of each PACT domain. A
clinic with a score in the top quartile on a particular domain reflected better performance on that
domain. For each element, we then tested the association between whether a clinic was in the top
or bottom quartile, and the clinic-level rate of hospitalizations and ED encounters. High
hospitalization and ED utilization rates may represent sub-optimal care and care discontinuities
that could have been prevented with coordinated primary care.”® The outcomes were thus the
quarterly mean clinic-level rate of hospitalizations and the quarterly mean clinic-level rate of ED
encounters.

To determine the functional form, we first tested a random effects Poisson model. We
then tested for over-dispersion to determine if the mean-variance equality assumption held, as
violation of this assumption may produce biased estimates.’® Over-dispersion tests were
significant, indicating that the Poisson model was not a good fit.>! We then tested a random
effects negative binomial model and assessed goodness of fit using the Pearson Correlation,
Pregibon’s Link and Hosmer-Lemshow tests and found goodness of fit was somewhat improved.

Building on previous VHA research investigating PACT,* we utilized an Interrupted
Time Series study design featuring case and control groups to enable a strong quasi-experimental

study design that approximates a randomized controlled trial and further enables causal inference
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from estimated effects.’*>>

The imbalanced longitudinal sample data used for this analysis
contains correlated observations at the clinic level. To account for the intra-cluster correlation at
the clinic level, we fit random effects models that estimate a random intercept and slope for each
clinic.

Post-estimate Wald tests were used to identify significant estimates. Results were
considered significant at 0=0.05. We utilized the recycled predictions method to estimate the
marginal effect on utilization.>* To estimate the association between a clinic’s performance on
PACT elements and utilization rates, we interpreted a model parameter that interacts: 1) a binary
indicator of whether the clinic is a high or low performing clinic in a PI* domain, 2) a binary

indicator of whether the care was received before or after PACT implementation, and 3) a

quarter term centered at PACT implementation in 2010.

44  Results
The estimated prevalence of Veterans with PTSD was 8.7% in the pre-PACT period and

12.2% in the post-PACT period. 642,660 Veterans were assigned to either the case or control
groups based on their VA clinic affiliation and were included in this research. Characteristics of
individuals in low-PACT and high-PACT implementation clinics are shown in Table 4.2. Before
conducting multivariable regression modeling, we calculated the pre- and post-PACT utilization
rates for the outcomes of interest in this study. Unadjusted hospitalizations and ED utilization
rates were higher in the post-PACT period than the pre-PACT period. See Table 4.3 for pre- and

post-PACT unadjusted utilization rates.
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Estimating the association between PACT elements and utilization rates

For each PACT domain, we estimated the incidence rate ratio and the average marginal
effect of receiving care in a clinic that placed in the top quartile of a particular PACT domain,
compared to receiving care in a clinic that placed in the bottom quartile of a that PACT domain.
We fit separate models for the hospitalization and ED utilization rates. Thus, we ultimately fitted
16 distinct multivariable models. The marginal effects can be interpreted as the adjusted average
marginal effect of a Veteran receiving care at a clinic in the top quartile of a particular domain on
the count of encounters for a particular utilization outcome. The estimated incidence rate ratio
effects and marginal effects are presented below in Table 4.4 for hospitalization rates and Table
4.5 for ED rates.

Results from this study indicate that none of the VHA PACT elements was associated
with significant changes in the rate of hospitalizations. There were three elements associated
with significant decreases in ED utilization rates: Access (IRR: -4.35%, 95% CI: 0.917, 0.994),
Comprehensiveness ((IRR: -4.79%, 95% CI: 0.914, 0.992), and Self-Management Support (IRR:

-4.35%, 95% CI: 0.917, 0.994).

4.5  Discussion

The implementation of PACT was a key driver of the VHA’s transition from a system of
loosely connected inpatient clinics and hospitals to an integrated system of care providing
inpatient, ambulatory and behavioral health services. PACT represented an investment of
approximately $3B to transform the VHA’s delivery system with a goal of completing PACT
implementation by the end of 2014.% Previous research has identified certain characteristics that

are conducive to successful delivery system reform, such as readiness for change and a
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successful history of change.’® Research has also investigated how heterogeneous PCMH
implementation of team structure, team process and team effectiveness elements impacted
improvements in patient-centered care. This research found that elements, such as shared
decision making and a history adopting change in the clinic, were associated with improvements
in patient centered care, while a chaotic and/or stressful environment was associated with
declines in performance.’ However, there is limited research exploring which operational
elements of PACT are associated with observed changes in utilization. The purpose of this
research was to shed light on which PACT elements may be driving observed changes in
utilization after PACT was implemented, both to identify promising areas for further research
and to provide guidance to providers who are working to implement the highest-impact elements
of PCMH within resource-constrained environments.

While the study’s findings are modest—we found only three elements associated with
decreased ED utilization rates, and no elements associated with hospitalizations—they do
indicate potential causal relationships between achieving higher levels of Access,
Comprehensiveness and Self-Management Support, and reductions in hospitalizations. A review
of the items included in the Access element indicates that clinical teams that provide timely
appointment access, responsive in-person and telephonic clinical advice, and evening and
weekend access, have lower ED utilization rates. Significant associations between utilization
rates and Comprehensiveness indicate that clinical teams that help patients address substance
use, mental illness or social stressors are more successful in reducing ED utilization rates.
Finally, clinical teams that develop goals in conjunction with patients and identify barriers to

care have experienced reduced ED utilization rates in the post-PACT period.
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Limitations

We acknowledge several limitations with this research. First, because the PI* contains
eight elements, measuring the effect of a single domain on utilization outcomes allows other
elements to confound the estimate. To mitigate this confounding factor, we included a facility’s
overall PI” score as a covariate to adjust for its overall performance as a low- or high-PACT
implementer. Yet this limits the ability to infer causality from the findings of this study. Second,
the PI” measured PACT implementation in 2014, creating a time period of 3 years between the
2010 implementation start date and the point at which clinics were measured to assess the level
of PACT implementation. However, initial plans called for PACT to be fully implemented by the
end of 2014, so the full extent of PACT implementation would not have been captured in the PI”
measurement. Moreover, anecdotal evidence from the VHA indicates that PACT implementation
efforts continued into 2015 and 2016, so full PACT implementation was not fully captured in the
PI”* measure. Lastly, these findings are not necessarily generalizable to the general population
because the VHA population is older, disproportionately male, and has high rates of mental

illness and physical and mental comorbidities.”

Conclusion

This study provides an important complement to previous implementation science
research exploring how health delivery system innovations arise, what mix of organizational
factors engenders “adoptable” innovations, and how the organization’s systemic readiness to
change impacts the ultimate success of an innovation. Future research should explore both the
causal relationship between the elements of the PACT model and Triple Aim outcomes, but also

explore what allows individual clinics to successfully implement key PACT elements and
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ultimately implement a successful PCMH innovation in the clinical setting. We recommend that
future research focus on these elements to explore whether these constructs are reflective of a
causal relationship, and we also recommend that future PCMH implementations consider
implementing randomized controlled trials to test whether the implementation of certain PACT

elements has a causal effect on patient outcomes such as utilization or cost.
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Figure 4.1 Variables used to construct PACT Implementation Progress Index

Access
Patient Survey CAHPS-PCMH Patient-level response Clinic-level
N =175,101 Questions. Values N % mean
“In the last 12 months...” (SD)
n-913
Asked only of When you phoned this 1 = Never 2,809 10.09 3.14 (0.46)
those who provider’s office to getan | 2 = Sometimes 3,973 14.27
phoned their appointment for care you 3 = Usually 7,293 26.19
providers needed right away, how 4 = Always 13,771 49.45
office, often did you get an
n=28,154 appointment as soon as you
needed?
Asked only of How many days did you 1 = Same day 6750 25.16 | 2.90(0.68)
those who usually have to wait foran | 2 =1 day 4551 16.96
phoned their appointment when you 3 =2to 3 days 5429 20.23
providers needed care right away? 4 =4to 7 days 4031 15.02
office, 5 = More than 7 6070 22.62
n=28,154 days
Asked only if When you made an 1 = Never 2,391 4.52 3.41(0.32)
they made appointment for a check-up 2 = Sometimes 5,030 9.52
an appointment, | or routine care with this 3 = Usually 14918 | 28.22
n=53,633 provider, how often did 4 = Always 30,520 | 57.74
you get an appointment as
soon as you needed?
Asked only those | How often were you able 1 = Never 9,313 59.60 1.71 (0.61)
who to get the care you 2 = Sometimes 1,336 8.55
reported needing | needed from this 3 = Usually 1,665 10.66
this type provider’s office during 4 = Always 3,312 21.20
of care, evenings, weekends, or
n=16,287 holidays?
Asked only if When you phoned this 1 = Never 3,291 9.88 3.18 (0.44)
they phoned provider’s office during 2 = Sometimes 4,830 14.50
their providers regular office hours, how 3 = Usually 8,781 26.37
office, often did you get an 4 = Always 16,399 | 49.24
n=33,660 answer to your medical
question that same day?
Asked only if When you phoned this 1 = Never 1,040 21.29 2.70 (0.89)
they phoned provider’s office after 2 = Sometimes 754 15.43
after hours, regular office hours, how 3 = Usually 1,101 22.53
n=5,007 often did you get an 4 = Always 1,991 40.75
answer to your medical
question as soon as you
needed?
Wait time How often did you see this | 1 =Never 8,244 11.79 3.01 (0.37)
includes time provider within 15 2 = Sometimes 12,071 17.27
spent in the minutes of your 3 = Usually 27,144 | 38.83
waiting room appointment time? 4 = Always 22,447 32.11
and exam room
n=69,906
Adml;)l:lstt:atlve Domain Measure Values (Iill::: (lg‘];e)l
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range, n=913
- i i 0.71 (0.97
Clinic Access Same-day Proportion of total primary 0.97),
Corporate Data access care appointment 0.065-0.99
Warchouse Use of non Telephone Proportion of total primary 0.36 (0.17),
(CDW) face-to-face ..
.. .. clinics care encounters, 0-1 0.018-1
facility-level modalities
means . Secure Proportion of patients who
n=913 Electronic messaging, either sent or received a 0.035 (0.03),
access 9% use message in th . 0-0.23
ge in the past year, 0-1
Continuity
. CAHPS-PCMH Patient-level responses .
Patient ) o Clinic level
questions Values N %
Survey In the last 12 mean (SD)
n=75,101 n the last range, n=913
months...
1 = Less than 6 months 8,001
2 = At least 6 months but less 8,248 10.94
How long have than 1 year 23,64 11'27
Susta.uned‘ you been going to | 3 = At least 1 year but less 4 3232 3.18 (0.60), 1-5
relationship this than 3 years 15,27 20.88
provider? 4 = At least 3 years but less 2 ) 4' 59
than 5 years 17,99 ’
5 =5 years or more 1

Administrative Clinic level mean
Domain Measure Values (SD) range,
Data
n=913
Proportion of visits to

Continuity assigned Primary Care Proportion 823 (0.11), 0.16-

Continuity provider :
. I Number of assigned 1.32(0.34), 1-
Discontinuity Primary Care providers Count 3.75

Care Coordination

Patient CAHPS-PCMH questions Patient-level responses Clinic level
Survey Values N % mean (SD)
n=75.101 In the last 12 months... range, n=913
Some offices remind patients
Reminders between visits abqut tests, ' 1 = Yes 56,114 | 80.25 | 0.80 (0.14)
between treatment or appointments, did you _
L . X 0=No 13,810 | 19.75
visits get any reminders from this
provider’s office between visits?
hen thi i 1
then_ is provtlger tortiefred ab (;lod | = Never 7472 11.83
Coordinated est, x ?ay’ orother tes or.you, OW 1o = Sometimes | 5,782 9.15
Care often did someone from this 3 = Usually 10676 | 16.90 3.33(0.38)
proyider’s office follow up ' 4 = Always 39252 | 62.13
to give you hose results? (Asked if
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they had something ordered,
n=64,317)
How often did the provider seem | = Never 3.750 201
informed and up-to-date about the _ .
A 2 = Sometimes | 4,244 9.07
care you got from specialists? 3 = Usually 11.170 | 23.86 3.29 (0.39)
(Asked if they saw a specialist, 4= Al 27’652 59'07
n=48,103) was ’ '
Did you and anyone in this
provider’s office talk at each visit 1=Yes 55,911 | 83.53 0.84 (0.11)
about all the prescription medicines | 0 =No 11,027 | 16.47 ' '
you were taking?
Did this provider’s office give you
information about what to dq if 1 = Yes 50,057 | 72.09 0.70 (0.15)
. you needed care during evenings, B 19,376 | 27.91
Information . 0=No
weekends, or holidays?
Did you see a specialist for a 48,103 | 69.77 0.67(0.15)
particular health problem? 20,840 | 30.23 ) '

Clinical Level Mean

means n=913

% contacted within 2 days post-

hospital follow-up

Adml]l)l:gatwe Measure Values (SD),
range, n=913
0 . " . .
CDW facility- éoConI ;ligh risk patients enrolled in Proportion, 0-1 0.08 (0.05); 0-0.5
level

Proportion, 0-1

0.19 (0.16); 0-0.89

Comprehensiveness
ls’atient CAHPS-PCMH questions Patient-level responsoes Clinic level mean
nevey In the last 12 months... Values N & (SD) range,
n=75,101 n=913
Did anyone in this provider’s
office ask you if there was a 1=Yes 51,676 74.22 0.75 (0.15)
period of time when you felt 0=No 17,953 | 25.78 ' ’
sad, empty or depressed?
Did you and anyone in this
provider’s office talk about 1="Yes 38,803 55.80 0.57 (0.16)
things in your life that worry 0=No 30,738 | 44.20 ' '
you or cause you stress?
Did you and anyone in this
provider’s office talk about a 1 = Yes 33,051 | 47.57
personal problem, alcohol use, 0= No 36426 | 52.43 0.49 (0.16)
drug use or a mental or
emotional illness?

Self-Management Support

Patient
Survey
n=75,101

Patient-level responses

Clinic level mean

CAHPS-PCMH questions
In the last 12 months...

Values N

%

(SD) range,

n=913
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Did anyone in this provider's

office talk with you about I =Yes 45,692 | 66.00

specific 0=No 23,543 | 34.00 0.66 (0.15)
goals for your health?

Did anyone in this provider's

office ask you if there are I =Yes 32,961 | 47.78 0.47 (0.16)
things that make it hard for you | 0 =No 36,029 | 52.22 ' '

to take care of your health?

Patient-Centered Care and Communication

Is’{al:.l‘e,::; CAHPS-PCMH questions Patient-level responses Ch?sl]c) ;e::lll ;r::ean
o, ]
n=75,101 In the last 12 months... Values N ) =913
How often did this provider é z Never 1,533 2.18
explain things in a way that was Sometimes 3,855 5.49 3.66 (0.22)
easy 3 = Usuall 11,738 16.73
to understand? - Y 153,036 | 7559
4 = Always
JINever Tien | 230
How often did this provider Sometimes 4,190 5.98 3.65 (0.24)
listen carefully to you? 3 = Usuall 10,313 14.71
—SUalY 153976 | 77.01
4 = Always
How often did this provider | = Never
give you easy to understand 9= 1,520 2.52
information about these health . 3,957 6.56
questions or concerns? (asked if §o:mg;1$llels 10,648 17.66 3.60(0.26)
they had a health concern, n = 4= Alwa }sl 44,179 | 73.26
61,020) way
How often did this provider é z Never 2,310 3.31
seem to know the important . 4,809 6.89
information about your medical gimgzglels}/ 15,477 | 22.17 3.50(0.27)
i ?
history? 4= Always 47,199 | 67.63
1 = Never
How often did this provider 2= ;’gé; i;;
show respect for what you had | Sometimes 8’ 459 1'2 05 3.71 (0.22)
? = ’ :
to say? 3 = Usually 56,882 | 81.00
4 = Always
JINever Tigse |20
How often did t'hls pr9v1der Sometimes 3,940 5.62 3.63 (0.24)
spend enough time with you? _ 11,894 16.96
3 = Usually
_ 52,556 | 74.92
4 = Always
Shared Decision Making
Patient CAHPS-PCMH questions Patient-level responses Clinic level mean
Survey 1 th Values N % (SD) range,
n=75,101 In the last 12 months... ° n=913
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Medication
Decisions,
asked if they
were starting
or stopping a
medication,
n=46,318

When you talked about starting 1 = Not at 3.51(0.26)
or stopping a prescription all 1,106 2.41

medicine, how much did this 2= A little 2,851 6.22

provider talk about the reasons 3 = Some 13,232 | 28.85

you might want to take a 4= A lot 28,670 | 62.52

medicine?

When you talked about starting 1 = Not at 3.12(0.36)
or stopping a prescription all 5,518 12.09

medicine, how much did this 2= A little 3,880 8.50

provider talk about the reasons 3 = Some 15,163 | 33.22

you might not want to take a 4= A lot 21,081 | 46.19

medicine?

When you talked about starting 0.78 (0.15)
or stopping a prescription 1=Yes 35,626 | 79.08

medicine, did this provider 0=No 10001 | 21.92

ask you what you thought was ’ ’

best for you?

Team-Based Care

Patient Patient-level responses Clinic level
Survey Provider Survey Questions mean (SD)
n=75,101 Values N o range, n=913
Delegation of activities (%
responding ‘a great deal’):
a. Gathering patient preventive
services utilization history (e.g.,
immunization
history)
b. Screening patients for diseases
(e.g., doing a depression screen)
c. Responding to prescription refill
requests 2,567 47.50 3.09 (0.64)
d. Receiving messages from patients 2,875 53.20 3.16 (0.68)
(other than requests for prescriptions) 2,760 51.07 3.19(0.66)
e. Resolving messages from patients 3,674 67.99 3.56 (0.46)
. (other than requests for prescriptions) 1=Notat | 3,273 |60.57 | 3.43(0.52)
Delegation of f. Evaluating patients and making all 1,685 31.18 2.61(0.73)
care treatment decisions 2 = Slightly | 2,666 49.33 3.10 (0.67)
management g. Assessing patient lifestyle factors 3= 2,642 | 48.89 | 3.12(0.66)
tasks to RN (e.g., diet, smoking cessation) Somewhat | 2,622 48.52 3.09 (0.67)
care manager h. Encouraging lifestyle 4 =A great | 2,231 41.28 2.97 (0.69)
modifications (e.g., diet, smoking deal LI 120.56 1 2.28(0.75)
cessation) 1,320 | 24.43 2.43 (0.75)
i. Ed}lcating patients‘ak')c?ut disease- }:ggi gggg ggé gg;ﬁg
specific self-care activities (e.g., foot 1,387 2567 2.54(0.72)
care
in diabetes)
j- Educating patients about
medications
k. Completing forms for patients
(e.g., disability documentation)
1. Responding to requests for Home
Health Care orders
m. Tracking patient diagnostic data
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(e.g., labs, radiology studies)

n. Responding to patient diagnostic
and treatment data (e.g., labs,
radiology

studies)

o. Following-up on referrals (e.g., to
specialists)

Membership in
PACT teamlet
Time spent in
team huddles
Perception of
staffing levels

% assigned to a teamlet, 0-100%

% spending >=0.5 hours daily
huddles, 0-100%

% staffed to recommended ratio of 3
support staff per FTE provider, 0-
100%

Proportion,
0-1

4,646
2,767

2,314

85.97

51.20

49.81

0.85 (0.23)
0.49 (0.31)

0.51 (0.36)
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Table 4.1 Mean domain scores by PI* score™
PACT Domains
PI’ Access | Continuity Care Team Comprehensive Self- Patient- Shared
score Coordination | Function -ness Management Centered Decision
Support Care & Making
Communicat
-ion
5t08 | 0.44 0.47 0.56 0.11 0.88 1.00 0.90 0.89
2to4 0.27 0.20 0.29 0.14 0.35 0.59 0.55 0.44
-1to1l | 0.03 0.04 0.02 0.03 0.00 0.04 0.11 0.03
-2to-4 | -0.25 -0.16 -0.28 -0.09 -0.39 -0.48 -0.55 -0.39
-5to-7 | -0.61 -0.73 -0.68 -0.19 -0.78 -1.15 -1.40 -1.15
Table 4.2 Patient characteristics, Low- and High-PACT Implementation Clinics
Characteristic Low PACT Implementation High PACT Implementation
Clinics (N=202) Clinics (N=207)
No copay (%) 0.91 (0.04) 0.92 (0.03)
Married (%) 0.54 (0.09) 0.57 (0.07)
Age 59.9 (4.51) 59.7 (4.58)
Elixhauser Score 0.76 (0.01) 0.78 (0.01)
Male (%) 0.93 (0.05) 0.93 (0.05)
Black Race (%) 0.04 (0.07) 0.06 (0.07)
Other Race (%) 0.01 (0.03) 0.01 (0.02)
% Service 55.7% (7.50%) 57.8% (6.40%)
Connected Disability
Table 4.3 Unadjusted utilization rates, Pre-PACT and Post-PACT periods
Outcome Pre-PACT Post-PACT
Hospitalizations 0.026 (0.198) 0.029 (0.2066)
0.015 (0.174) 0.022 (0.205)

ED encounters
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Table 4.4

Multivariable Results: Average Marginal Effects and Incidence Rate Ratios,

Hospitalizations
. Incidence Rate Ratio Delta Method
PACT Domain (95% CI) ME Standard Error
-0.01%
Access (0.925. 1.062) -0.006 0.032
- -4.50%
Continuity (0.896. 1.0174) -0.046 0.031
o 0.13%
Care Coordination (0.935. 1.068) 0.001 0.034
. -0.01%
Comprehensiveness (0.939, 1.065) -0.001 0.039
Self-Management Support -0.88% -0.009 0.029
g pp (0.926, 1.051) : :
Patient-Centered Care and 0.60%
Communication (0.899, 1.081) 0.006 0.0324
Shared Decision Makin -2.02% -0.022 0.034
g (0.914, 1.046) ' '
3 0
Delegation, Staffing and 1.12% 0.0114 0.043

Team Functioning

(0.928, 1.098)

ME: Margin Effect; CI: Confidence Interval
* Denotes statistically significant difference in means, results were considered significant at 0=0.05.
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Table 4.5 Multivariable Results: Average Marginal Effects and Incidence Rate Ratios,
Emergency Department

Team Functioning

(0.942, 1.041)

. Incidence Rate Ratio Delta Method
PACT Domain (95% CI) ME Standard Error
_ 0/ %
Access o NN " 10,044 0.020
- -4.50%
Continuity (0.896. 1.0174) -0.046 0.031
_ 0
Care Coordination o el 6 0.033 0.034
_ 0/ %
Comprehensiveness © 941'4719(? 992) -0.049 0.020
-3.78% *
Self-Management Support (0.927, 0.999) -0.038 0.019
Patient-Centered Care and -2.23%
Communication (0.941, 1.016) -0.023 0.019
-2.12%
Shared Decision Making © 93§ 1.021) -0.021 0.020
. _ 0
Delegation, Staffing and 0.96% 20.009 0.025

ME: Margin Effect; CI: Confidence Interval
* Denotes statistically significant difference in means, results were considered significant at 0=0.05.
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Chapter 5: Conclusion

5.1 Summary

The objective of this dissertation research was to explore the relationship between the
VHA 2010 PACT implementation and the utilization of key health services among Veterans with
PTSD. The driving motivation for the research was the hypothesis that essential PACT
elements—including multi-disciplinary team-based care, enhanced patient access and education
activities, and timely access to mental health providers—hold potential to improve treatment for
Veterans with PTSD and limit the unnecessary utilization of avoidable downstream health
services. If such changes in utilization patterns were observed, there is ample reason to believe
they would be accompanied by improved health outcomes.'” In its entirety, this research
explored the relationship between the presence and level of PACT implementation and the
utilization of key health services—namely hospitalizations, and primary care, specialty care,
mental health, ED and urgent care—and explored how heterogeneity in the implementation of
different PACT elements was associated with clinic-level utilization rates among Veterans with
PTSD.

In Chapter 2, we explored the association between whether the care was received before
or after PACT implementation and the quarterly utilization rate of health services, employing a
pre-post study design. In Chapter 3, we utilized a newly constructed instrument that measured
the extent of PACT implementation at VHA clinics to conduct an interrupted time series study
that estimates the effect of high-PACT implementation on utilization rates for the same set of
outcomes, compared to low-PACT implementation. Finally, in Chapter 4 we measured the
association between PACT elements and utilization rates of hospitalizations and ED encounters,

comparing the relationship between low- and high-implementation of eight distinct PACT
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elements.

Chapter 2 outlined this dissertation’s principal hypothesis that the PACT intervention
holds the potential to intensify primary care by mitigating traumatogenic effects of PTSD that
often result in exacerbations of physical and mental illness and lead to emergent illness.’
Consistent with other research, we found that Veterans do suffer from a higher prevalence of
PTSD than the general population, a key rationale for this dissertation. Results from both
negative binomial regression and extended estimating equation models to estimate the
association between pre- and post-PACT time period and utilization rates indicate that Veterans
receiving care in the post-PACT period experienced significantly lower utilization rates of
hospitalizations and specialty care, and higher rates of primary care. This research also stratified
the multivariable regression models by Medicare eligibility status and found that results were
largely consistent, but that PACT was less effective in reducing hospitalizations for Veterans 65
years and older. The findings from this research are largely optimistic for the future of the VHA
PACT initiative and add to the growing body of evidence that the PCMH model holds promise to
improve outcomes for patients with mental illness.

Chapter 2 findings informed the methods and study design employed for the Chapter 3
research. Chapter 3 research utilized a newly developed instrument that measured PACT
implementation at VHA clinics—the Pact Implementation Progress Index (PI*y—to develop case
and control groups. We subsequently utilized an interrupted time series design that enabled
causal inference by estimating the effect of high-PACT implementation on utilization rates,
compared to low-PACT implementation. We also obtained included additional years of data,
allowing for a longer post-PACT implementation period, and controlled for the previous PCMHI

initiative at a subset of clinics. Results from Chapter 3 research show that patients that received
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care in VHA clinics with high levels of PACT implementation experienced decreased utilization
rates for hospitalizations, specialty mental health, urgent care and ED utilization, compared to a
low-level of PACT implementation. These results provide even stronger evidence that PACT has
a causal effect on the reduction of resource-intensive inpatient and specialty services for
Veterans with PTSD, a finding consistent with broader findings of the effect of the PCMH model
and PACT specifically.*>®’

While the PCMH model has become a key plank in health delivery system reform efforts,
implementation efforts have proven challenging.® To inform implementation efforts, in Chapter 4
we transitioned to an implementation science perspective by investigating the association
between eight separate PACT elements and clinic-level hospitalization and ED utilization rates
among Veterans with PTSD. This study sought to identify potential high-impact interventions
within the PACT initiative to provide VHA leaders and policymakers additional evidence about
how to efficiently implement the PCMH model in resource-constrained environments. The eight
PACT elements we tested for associations with utilization rates were: 1) Access, 2) Continuity,
3) Care Coordination, 4) Comprehensiveness, 5) Self-Management Support, 6) Patient-Centered
Care and Communication, 7) Shared Decision Making, and 8) Delegation, Staffing and Team
Functioning. We found that high levels of Access, Comprehensive Care and Self-Management
Support were associated with significantly lower ED utilization rates. We did not find any

significant associations between PACT elements and hospitalization rates.

5.2 Future Research

While this research provides salient new evidence about the effectiveness of PACT and

the broader PCMH model in treating with Veterans with PTSD, we recognize there are many
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questions left unanswered with regard to PACT and PCMH. First, we acknowledge that
measuring utilization patterns—and specifically, the rates of primary, specialty, and inpatient
care—serves as a proxy for high-quality primary care, but does not by itself constitute high-
quality primary care. Ultimately, the effect of the PACT model on Veterans with PTSD needs to
measure clinical process and outcome measures, and patient satisfaction measures, to assess the
model’s overall effectiveness for this patient population. Future research should address this
question not only for Veterans with PTSD but other vulnerable patient subpopulations with
unique health needs. In addition to measuring clinical outcomes and patient satisfaction, future
research should also explicitly measure the broader effect of PCMH on total cost of care.
Findings about post-PACT utilization patterns indicate beneficial cost effects, but future research
could measure total cost of care more comprehensively by utilizing comprehensive claims or
encounter data about care received both within and outside the VHA system.

Our research exploring the association between PACT elements and inpatient and ED
care revealed statistically significant associations between ED utilization rates and three PACT
elements: Access, Comprehensiveness and Self-Management Support. However, we recognize
that the underlying research question does not isolate the effect of a singular PACT element on
utilization rates, but rather assess the association of a single PACT element while controlling for
a clinic’s overall PI” score. There remains the potential for confounding introduced by systematic
differences between those clinics that score in the top quartile and bottom quartile of a specific
PACT element. To remove this source of endogeneity, researchers should explore opportunities
to test the effectiveness of different PACT elements in either randomized trials or in quasi-
experimental designs where individual provider sites implement different sets of PCMH

elements.
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5.3  Policy Implications

As the PCMH model and its team-based care precepts continue to gain prominence in
health reform efforts, it is important to understand how well the model improves care for
Veterans with PTSD. For the VHA, this is imperative because the prevalence of PTSD in
Veterans is significantly higher than the general population, and studies have consistently linked
PTSD to combat violence.” The continued presence of US armed services in combat suggests
PTSD rates will remain elevated among US Veterans, and the US Department of Defense
designated PTSD as a “signature injury” caused by conflict in Iraq and Afghanistan.'’
Additionally, effectively treating comorbid mental and physical illnesses requires coordinated,
integrated care that addresses the traumatogenic effects and poor health status found in Veterans
with PTSD." Finally, PTSD is also associated with lower productivity, more physical symptoms
and high somatic symptom severity compared to the broader Veteran population.'® There is a
compelling case to focus on the sustained improvement of care for Veterans with PTSD.

Findings from this dissertation are relevant to VHA leaders and policymakers because
they provide salient evidence about how well the PACT model is improving care for this key
VHA patient population. First, they indicate that the PACT model can effectively intensify
primary care treatment for Veterans and reduce the utilization of high-cost inpatient and
specialty services through team-based, coordinated care. These individual studies increasingly
strengthen that assertion by utilizing stronger study designs and more data to fully capture the
post-PACT experience. We also found that stratifying the PTSD population by Medicare
eligibility resulted in largely consistent results, although the decrease in hospitalizations was
non-significant among Medicare-eligible Veterans. The combination of intensified primary care

and simultaneous reductions in inpatient and specialty care indicate that the PACT model assists
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Veterans in avoiding the expensive and dangerous cycle of illness caused by lack of care
coordination and discontinuities in care.'” Various commentators have observed that real
improvements in system change will only materialize when clinical systems evolve to
specifically address the needs and concerns of chronically ill patients,'* underlining the
important of this finding.

While existing research explored the effect of PACT on utilization for the broader VHA
population, ®'* there is limited information about PACT’s effect on Veterans with PTSD that
utilizes rigorous methods that enable causal inference. We started with the hypothesis that the
intensified provision of primary care team-based primary care approach would result in lower
utilization of specialty services. There is also evidence that shifting from specialty care to
primary care-centric models will lower patient morbidity.” Characteristics of PACT that could
potentially impact Veterans with PTSD differentially include same-day specialist access,
coordinated and longitudinal team-based care with specialists including mental health specialists,
and proactive outreach to high-need patients through phone and shared medical

appointments.'*"

The availability of more timely, accessible and clinically appropriate care
through PACT presents an opportunity to improve the provision of both cognitive and
pharmacotherapy treatments. The team-based care model also utilizes clinical pharmacists to
manage patients with chronic illness through separate patient outreach,'” creating the potential
for better medication management and adherence. '

This research also indicates that a subset of PACT elements—namely Access,
Comprehensive Care and Self-Management Support—were individually associated with

decreases in ED utilization, an intriguing finding that offers helpful operational insights into how

VHA clinics and other PCMH adopters can focus resources on high-impact interventions. PCMH
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implementation science researchers have emphasized the need for primary care communities to
focus on high-impact interventions and to innovate primary care models in ways that meet their
patients’ specific needs.'” Our findings open up new avenues of research to more precisely
identify high-impact interventions, and also provide evidence to allow clinical organizations and
teams to develop targeted care management interventions that are tailored to meet a patient’s
specific clinical and social needs. Chapter 4’s assessment of the association between PACT
elements and utilization effects at the clinic level provides cogent operational information to
VHA clinics that continue to pursue the PCMH model, as well as external clinical leaders and
policymakers. Health care organizations face very real resource constraints when implementing
large-scale delivery system innovations,'® and there is a pressing need to identify high-impact

interventions to ensure effective implementation of the PCMH model."

5.4  Contributions

This dissertation provides numerous contributions to the body of research about the
PCMH model, the VHA PACT experience, and the effectiveness of the PACT model in
improving primary care and modifying utilization patterns among Veterans with PTSD, a unique
and vulnerable patient population. Various studies have investigated the effect of PACT on
utilization and costs at the VHA on the broader population,"”’ but to our knowledge there are no
existing studies that evaluate the association between PACT implementation and health services
utilization among Veterans with PTSD that include a control group, use several years of post-
PACT data to fully capture the effect of PACT, or investigate the impact across the full range of
outcomes in this research. Moreover, there are no specific studies that examine how specific

PACT elements are associated with estimated utilization effects among Veterans with PTSD. All
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of these attributes strengthen the ability to infer causality from this research and provide insights
for clinical leaders and policymakers about PACT’s effectiveness. This innovation is important
because even the most sophisticated research conducted thus far has estimated PACT’s effect in
conjunction with the broader VHA Transformation Initiative that includes the PCMHI
initiative."> Previous studies that have estimated the effects of the Transformation Initiative are

highly valuable, but ask different research questions than the ones proposed herein.
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