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Objective: Aiming to foster timely, high-quality mental health care for Veterans, VA’s Primary Care–
Mental Health Integration (PC-MHI) embeds mental health specialists in primary care and promotes
care management for depression. PC-MHI and patient-centered medical home providers work together
to provide the bulk of mental health care for primary care patients with low-to-moderate-complexity
mental health conditions. This study examines whether increasing primary care clinic engagement in
PC-MHI services is associated with changes in patient health care utilization and costs.

Methods: We performed a retrospective longitudinal cohort study of primary care patients with iden-
tified mental health needs in 29 Southern California VA clinics from October 1, 2008 to September 30,
2013, using electronic administrative data (n � 66,638). We calculated clinic PC-MHI engagement as
the proportion of patients receiving PC-MHI services among all primary care clinic patients in each year.
Capitalizing on variation in PC-MHI engagement across clinics, our multivariable regression models pre-
dicted annual patient use of 1) non-primary care based mental health specialty (MHS) visits, 2) total mental
health visits (ie, the sum of MHS and PC-MHI visits), and 3) health care utilization and costs. We controlled
for year- and clinic-fixed effects, other clinic interventions, and patient characteristics.

Results: Median clinic PC-MHI engagement increased by 8.2 percentage points over 5 years. At any
given year, patients treated at a clinic with 1 percentage-point higher PC-MHI engagement was associ-
ated with 0.5% more total mental health visits (CI, 0.18% to 0.90%; P � .003) and 1.0% fewer MHS vis-
its (CI, �1.6% to �0.3%; P � .002); this is a substitution rate, at the mean, of 1.5 PC-MHI visits for
each MHS visit. There was no PC-MHI effect on other health care utilization and costs.

Conclusions: As intended, greater clinic engagement in PC-MHI services seems to increase realized
accessibility to mental health care for primary care patients, substituting PC-MHI for MHS visits, without
increasing acute care use or total costs. Thus, PC-MHI services within primary care clinics may improve
mental health care value at the patient population level. More research is needed to understand the
relationship between clinic PC-MHI engagement and clinical quality of mental health care. (J Am Board
Fam Med 2018;31:38–48.)

Keywords: Health Care Costs, Depressive Disorder, Mental Health, Patient-centered Care, Primary Health Care,
Retrospective Studies, Veterans

Managed and accountable care organizations, like
the US Department of Veterans Affairs (VA), strive
to provide access to timely, equitable mental and

physical health care for enrollees.1 Veterans who
use VA care have been found to have a high burden
of mental illness; approximately 30% of patients
visiting VA primary care have a diagnosed mental
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health disorder.2 Mental health services that are
physically and organizationally separate from pri-
mary care may not be able to meet the needs of this
large population. As a result, the VA is uniquely
positioned to leverage team-based care models that
integrate physical and mental health care.

To improve mental health care quality and ac-
cess among Veterans, the VA mandated Primary
Care–Mental Health Integration (PC-MHI) in all
large primary care clinics nationwide beginning in
2007.3 The initiative provided programmatic tech-
nical assistance, education and training, and data
sources for quality improvement4 to facilitate the
implementation of a “blended model that includes
colocated collaborative care and care manage-
ment.”5 PC-MHI embedded mental health special-
ists (eg, psychologists, social workers, licensed
mental health counselors) in primary care clinics,
and promoted nurse care management6 informed
by evidence-based models such as collaborative
care.7 In contrast with traditional mental health
services, PC-MHI services are delivered in primary
care, are brief and limited in number, are delivered
by midlevel providers in consultation with psychi-
atrists, and targeted at depression, anxiety, and al-
cohol misuse.8

VA investment in PC-MHI is notable because
evidence-based integrated care models are often
difficult to disseminate and implement in real-
world health care delivery systems.9 In addition to
monitoring PC-MHI service volume using admin-

istrative data, VA’s National PC-MHI Evaluation
regularly surveys program implementation efforts
and has demonstrated appropriate mental health
staffing in primary care and a service focus on
depression, anxiety, post-traumatic stress disorder
(PTSD), and alcohol misuse.10 Having a PC-MHI
program in a primary care clinic has been associ-
ated with increased diagnosis of mental health dis-
orders.2 Patients who had not recently used VA
services have been found more likely to use PC-
MHI services than others.11 Individual contact with
PC-MHI programs has also been associated with
improved outcomes, such as increased completion
of mental health specialty (MHS) referral12, in-
creased odds of PTSD diagnosis and treatment
initiation13, and lower risk of having an emergency
department (ED) visit, hospitalization, or death.14

Supported by additional primary care staffing
through the VA patient-centered medical home
initiative (ie, Patient Aligned Care Teams [PACT])
in 201015, the aim has been to provide the bulk of
mental health care for primary care patients with
low-to-moderate-complexity mental health condi-
tions within the medical home.8 Recently, re-
searchers have observed reductions in MHS visits
and total VA costs and have attributed this to
PACT.16,17 However, it remains unclear what role
PC-MHI services may have played in accounting
for these reductions. Studies that attempted to iso-
late the effect of PC-MHI on mental health care
utilization have yielded mixed results.10,18 To date,
no study has longitudinally examined clinic PC-
MHI engagement (ie, the intensity of the clinic
population’s PC-MHI service use) to understand
PC-MHI’s impact on health care utilization and
costs.

We used 5 years of electronic administrative
patient data to evaluate the relationship between
clinic PC-MHI engagement and mental health care
utilization in a large regional cohort of VA patients.
We hypothesized that greater clinic PC-MHI en-
gagement (ie, through greater clinic uptake of PC-
MHI services) would be associated with more VA-
provided mental health services overall and less
non-primary care–based MHS services. We sec-
ondarily hypothesized that greater clinic PC-MHI
engagement would be associated with decreased
total cost of VA care through potential effects on
the full range of health care utilization, particularly
among patients with high levels of comorbidity,
whom are often high health care utilizers.
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Methods
Study Design, Setting, and Participants
We performed a retrospective longitudinal patient
cohort study from fiscal years (FYs) 2009 to 2013
(October 1, 2008 to September 30, 2013). This
study used data originally obtained to examine the
impact of patient-centered medical home imple-
mentation using evidence-based quality improve-
ment. Eligible patients were VA primary care users
having at least 2 primary care visits in the baseline
year. To understand mental health care utilization
in those with the greatest need, we chose to exam-
ine patients diagnosed with 1 or more of the fol-
lowing conditions on at least 2 separate encounters
during the study period: alcohol use disorders, sub-
stance use disorders, depression, bipolar disorder,
schizophrenia, PTSD, personality disorders, anxi-
ety and other disorders (n � 66,638).

Study patients visited 1 of 29 primary care clinics
(4 hospital based, 25 community based) in South-
ern California. Although most clinics had fewer
than 5000 patients per year and were not mandated
to implement PC-MHI programs, 27 of 29 clinics
recorded PC-MHI encounters during the study
period, indicating robust uptake of PC-MHI ser-
vices in this region. Six clinics concurrently partic-
ipated in an evidence-based quality improvement
intervention to facilitate PACT adoption (EBQI-
PACT).19

Measures
Data Source
We obtained the number of outpatient encounters,
hospitalizations, and costs of direct VA-provided
care in each study year for each study patient from
the VA’s National Patient Care Databases and the
Decision Support System files.

Clinic Assignment
We assigned each patient to a home primary care
clinic site by determining where the patient re-
ceived a plurality of primary care visits during the
baseline year (FY 2009). If there was a tie between
2 or more clinics, we preferentially assigned pa-
tients to community-based clinics and then, if still
tied, to the most recent clinic visited for primary
care.

Main Outcomes
Our main outcomes were 1) MHS visits, defined as
the number of visits to a non-primary care–based

mental health provider for each patient (ie, ex-
cludes PC-MHI visits), and 2) total mental health
visits, defined as the sum of each patient’s MHS
and PC-MHI visits. Given the skewed distribution,
we dropped extreme values of all mental health
visits (ie, greater than 3 standard deviations [�90
visits]) in each study year.

Secondary Outcomes
We grouped and counted all clinical visit codes
related to primary care (excluding PC-MHI), non-
mental health specialties, ED visits, and hospital-
izations across all diagnoses and departments. We
excluded FY 2009 ED visits due to inconsistent
reporting and further subdivided ED visits (eg,
ambulatory care sensitive condition related, mental
health/substance abuse related). We did not exam-
ine telephone, laboratory, radiology, and adminis-
trative visits. We aggregated health care costs from
all VA-sponsored care (ie, care paid for by the VA)
for each patient in each year and adjusted costs to
2013 dollars using the general consumer price in-
dex.

Main Predictor
Our main predictor was clinic PC-MHI engage-
ment, defined as the number of PC-MHI service
users divided by the number of primary care pa-
tients in each clinic during each year. PC-MHI
service users are those who visited PC-MHI at least
once during a given study year, ascertained from
nationally designated electronic PC-MHI encoun-
ter codes (534 and 539) For ease of interpretation
in descriptive analyses, we dichotomized clinics by
whether they fell above (“high PC-MHI engage-
ment”) or below (“low PC-MHI engagement”) the
baseline median. Because we hypothesized that
there might be a linear relationship, we used clinic
PC-MHI engagement as a continuous variable in
all regression analyses.

Covariates
Our study controlled for patient characteristics af-
fecting health care utilization, including age, sex,
race-ethnicity, marital status, non-VA health insur-
ance, VA care eligibility (ie, qualification for VA
health care benefits based on duty requirements,
discharge conditions, etc.), level of service-con-
nected disability (ie, degree to which a given injury
or condition can be attributed to military service
experiences), homelessness, and distance from

40 JABFM January–February 2018 Vol. 31 No. 1 http://www.jabfm.org

 on 9 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2018.01.170157 on 12 January 2018. D

ow
nloaded from

 

http://www.jabfm.org/


home address to primary care clinic. We adjusted
for mental health diagnoses based on International
Classification of Diseases, Ninth Revision encounter
codes and calculated the Charlson Comorbidity
Index using the Deyo-Quan approach for each pa-
tient’s physical comorbidities in each year.20,21 To
control for time-varying clinic characteristics, we
identified the 6 EBQI-PACT sites through an in-
dicator for EBQI-PACT participation and imple-
mentation year. In addition, we examined the fol-
lowing time-invariant clinic characteristics: type
(ie, hospital based vs community based), location,
and size.

Analysis
In descriptive analyses, we examined clinic PC-
MHI engagement for each study year. We analyzed
mean numbers of medical visits and health care
costs per patient as well as the percent they changed
between the baseline to final study year. Further-
more, we compared patient- and clinic-level char-
acteristics of high and low PC-MHI engagement
clinics using t- and �2 tests at baseline. Using un-
adjusted regression models with indicator variables
for each year, we estimated the association of clinic
PC-MHI engagement on our health care utiliza-
tion and cost outcomes.

We used multivariable analyses to estimate the
effects of clinic PC-MHI engagement on our de-
pendent variables, controlling for utilization-re-
lated patient characteristics, clinic EBQI-PACT
participation, and year and clinic fixed effects. All
regression models included year and clinic fixed
effects to control for any secular trends and invari-
ant clinic characteristics. Models included patient
random effects to account for the multiple non-
independent observations per patient over the 5
study years. We adjusted standard errors for clus-
tering of patients within clinics. To account for
overdispersion in the distributions of our health
care utilization counts, we used multi-level negative
binomial regression models and derived incidence
rate ratios. To account for the skewed distribution
of health care costs in each year, we used log-
transformed costs in our multi-level linear regres-
sion models.

In sensitivity analyses, we 1) stratified patients by
whether their clinics were required to have PC-
MHI programs, 2) included patients without men-
tal health diagnoses (n � 112,737), 3) separately
analyzed patients with multiple chronic comorbidi-

ties (ie, Charlson Comorbidity Index of 2 or
higher) (n � 18,362), 4) excluded patients who
were age 65 years or older and eligible for Medicare
coverage (n � 21,510), and 5) excluded patients
who had no visits during the final study year (ie, left
VA care) or died during the study period (n �
10,203). We additionally examined whether there
were any mortality differences (ie, number of pa-
tient deaths) associated with increasing clinic PC-
MHI engagement. We determined significance us-
ing a 2-tailed � of 0.05 and conducted all analyses
in Stata 14.0, College Station, TX. The Greater
Los Angeles VA Institutional Review Board ap-
proved this study.

Results
Unadjusted analyses
Over 5 years, median clinic PC-MHI engagement
across study clinics increased by 8.2% (Figure 1).
We found significant baseline differences between
patients in high and low PC-MHI engagement
clinics (grouped per FY 2009 clinic PC-MHI en-
gagement median, 1.1%; range, 0% to 15.9%) (Ta-
bles 1 and 2). Compared with low PC-MHI en-
gagement clinics, high PC-MHI engagement
clinics had greater patient volume, were more likely
to be hospital based, and included the 1 nonmet-
ropolitan clinic and all clinics participating in
EBQI-PACT. Compared with patients in low PC-
MHI engagement clinics, those in high PC-MHI
engagement clinics were more likely to be older,
chronically ill, male, Black, single, uninsured (ie,
without non-VA insurance), homeless, to live far-
ther from their home primary care clinic, to have
lower eligibility ranking for VA care, and to less
often have service-connected disabilities. High and
low PC-MHI engagement clinics had similar pro-
portions of patients with bipolar disorder and
schizophrenia.

From the baseline to final study year, patients
seemed to have fewer total mental health visits
(�8.0%) and MHS visits (�15.0%). Patients in
high PC-MHI engagement clinics used mental
health services more frequently and experienced
smaller reductions over time, compared with those
in low PC-MHI engagement clinics. In unadjusted
analyses, we found that, at any given year, patients
treated at a clinic with a 1 percentage-point higher
PC-MHI engagement rate had significantly less
MHS, total mental health, primary care, and ED
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visits and total VA health care costs; however, dif-
ferences in other specialty visits and hospitaliza-
tions were not significant (Appendix 1).

Adjusted Analyses
After adjusting for patient- and clinic-level factors,
however, we found that higher clinic PC-MHI en-
gagement was associated with lower MHS and
higher total mental health visit rates. At any given
year, patients treated at a clinic with a 1 percent-
age-point higher PC-MHI engagement rate was
associated with a 1.0% lower MHS visit rate (CI,
�1.6% to �0.3%; P � .002) and a 0.5% higher
total mental health visit rate (CI, 0.18% to 0.90%;
P � .003). As such, we observed a substitution rate,
at the mean, of 1.5 PC-MHI visits for each MHS
visit. There was no evidence of a clinic PC-MHI
engagement effect on other health care utilization
outcomes, including primary care visits, other spe-
cialty visits, ED visits, or hospitalizations. Finally,
we observed a small but nonsignificant reduction in
total costs per year associated with clinic PC-MHI
engagement (Figure 2 and Appendix 1).

We observed progressive reductions in total
mental health usage over time and lower usage in
clinics with PACT implementation support (ie,
EBQI-PACT) than those without. Older age and
male sex were associated with lower mental health
care utilization; however, being single/uninsured/
homeless, living closer to clinic, and having a ser-
vice-connected disability/multiple chronic comor-
bidities/any mental health diagnosis except

sociopathy were associated with higher utilization.
There were no significant racial-ethnic differences
in mental health care utilization (Appendix 1).

Sensitivity analyses
When we stratified analyses by whether patients
belonged to a clinic mandated or not to have PC-
MHI, there was no evidence of clinic PC-MHI
engagement effect on MHS visits or total mental
health visits in clinics where PC-MHI was re-
quired. We, however, found a significant associa-
tion between clinic PC-MHI engagement and both
MHS visits (difference, �1.3%; CI, �2.2% to
�0.3%; P � .01) and total mental health visits
(difference, 0.7%; CI, �0.4% to 1.1%; P � .001) in
clinics where it was not required (ie, less than 5000
patients per year), but this difference was not sig-
nificant when we included an interactive effect with
clinic PC-MHI engagement.

Sensitivity analyses on all patients including
those without mental health diagnoses, patients
with multiple chronic comorbidities, patients
younger than 65 years (ie, not Medicare eligible),
and patients who left VA care or died before the
end of the study, yielded similar results to those
reported above. Finally, we found no evidence of a
PC-MHI effect on patient mortality.

Discussion
VA primary care clinics that were more highly
engaged in PC-MHI appeared to have higher total

Figure 1. Distribution of annual Primary Care-Mental Health Integration (PC-MHI) engagement for each clinic.
Each point represents a PC-MHI engagement rate for 1 clinic in a given year. Dashed trend lines represent 25th
and 75th quartiles. Solid trend line represents the median.
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Table 1. Patient Characteristics by Clinic PC-MHI Engagement in Baseline Year

Percent of Patients

Low PC-MHI Engagement
Clinics (n � 24,120)

High PC-MHI Engagement
Clinics (n � 41,962)

Age group (years)
�45 16% 13%
45 to 54 17% 15%
55 to 64 36% 38%
65 to 74 16% 17%
75 to 84 10% 12%
85	 4% 5%

Sex
Female 7% 5%
Male 93% 95%

Race/Ethnicity
White 56% 46%
Black 13% 16%
Hispanic 13% 13%
Other 6% 3%
Unknown/missing 3% 7%
Unclassified 9% 14%

Marital Status
Married 45% 39%
Separated/divorced/widowed 38% 39%
Single/never married 17% 20%

VA eligibility category
Below means test/not
service connected

33% 39%

Service connected 51% 43%
Above means test/copay 11% 13%
Other 5% 5%

Service connected percent
0 51% 59%
1 to 50 23% 20%
51 to 100 25% 20%

Insurance
No insurance 51% 65%
Medicare/Medicaid 26% 20%
Private insurance 22% 13%
Other/unknown 1% 1%

Homeless
No 94% 91%
Yes 6% 9%

Charlson Comorbidity Index
0 48% 46%
1 25% 26%
2	 27% 28%

Mental health diagnoses*
Depression 36% 33%
Anxiety and other disorders 34% 37%
PTSD 23% 21%

Continued
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mental health utilization, with PC-MHI substitut-
ing for MHS visits. Addressing the need to inte-
grate mental health resources into patient-centered
medical homes22,23, PC-MHI seems to facilitate
access to mental health services by primary care

patients with mental health needs. Interestingly,
there was a suggestion that this effect may even be
driven by smaller clinics, where PC-MHI is not
mandated but still desired. Observed study changes
were specific to mental health care utilization and
not seen in other outpatient care (ie, other spe-
cialty, primary care). This is one of the first studies
to examine clinic engagement in PC-MHI pro-
grams through the intensity of service use within a
large VA primary care clinic population. Earlier
studies on PC-MHI largely predated the introduc-
tion of patient-centered medical homes, character-
ized the effect of PC-MHI differently, and had
mixed conclusions on the relationship between PC-
MHI and mental health care utilization.18,10 These
studies were also not designed to assess access to
mental health care for the primary care population.
Further investigation into PC-MHI’s effect on sub-
categories of MHS care and patient subgroups is
needed to illuminate the mechanism behind PC-
MHI substitution. If this substitution reflects
proper assessment and triage of mental health
needs of primary care patients, PC-MHI may be a
viable solution for the limited capacity of non-
primary care based MHS services.

Importantly, we did not observe any worse
health outcomes, either in mortality, increased
acute care use (ie, ED visits, hospitalizations), or
medical spending for patients in clinics with greater
clinic PC-MHI engagement. Lack of change in
acute care use contrasts a previous study that found
an association between increased contact with care
management and increased ED visits.24 Further-
more, our study found that higher clinic PC-MHI
engagement had a small, nonsignificant reduction

Table 1. Continued

Percent of Patients

Low PC-MHI Engagement
Clinics (n � 24,120)

High PC-MHI Engagement
Clinics (n � 41,962)

Alcohol use disorder 13% 11%
Substance use disorder 7% 9%
Bipolar disorder† 5% 5%
Schizophrenia† 4% 4%

Mean (SD)
Distance from home to clinic 12.5 (12.2) 13.4 (13.2)

All results had �2 or t-test P � .05, unless otherwise indicated (n � 66,078).
*Total sum exceeds 100% as patients may have multiple mental health diagnoses.
†P-value was not significant at 95% level.
PC-MHI, Primary Care–Mental Health Integration; PTSD, Post-traumatic Stress Disorder; VA, Veterans Affairs.

Table 2. Clinic Characteristics by Clinic PC-MHI
Engagement in Baseline Year

Clinic-Level
Characteristics

Percent of Clinics

Low PC-MHI
Engagement

(n � 15)

High PC-MHI
Engagement

(n � 14)

EBQI-PACT*
Off 100% 64%
On 0% 36%

Clinic type
VA hospital based 7% 21%
Community based 93% 79%

Clinic rurality
Metropolitan 100% 93%
Nonmetropolitan 0% 7%

Clinic size
Less than 5000 patients 87% 64%
5000 to 9999 patients 13% 14%
10,000 or more patients 0% 21%

Mean (SD)
Distance from clinic to VA

medical center†
44.5 (52.2) 36.9 (41.7)

All results had �2 or t-test P � .05, unless otherwise indicated
(n � 29).
*Based on Patient Aligned Care Team having implemented
EBQI-PACT by the end of the study period.
†P-value was not significant at 95% level.
EBQI-PACT, evidence-based quality improvement interven-
tion to facilitate PACT adoption; PC-MHI, Primary Care–
Mental Health Integration; SD, Standard Devation; VA, Veter-
ans Affairs.
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in total cost of care, in some contrast with other
studies demonstrating modest additional costs but
overall cost effectiveness of collaborative care in
other settings.25,26 To fully understand the finan-
cial burden of these services and whether they can
be deemed as high value care, however, requires a
more comprehensive cost-analysis that includes
program implementation and operation costs.

Our study contributes to the research literature
in several ways. To our knowledge, it is the first
longitudinal study to examine the full range of
health care utilization and medical spending related
to PC-MHI in the VA, particularly in a region
where the uptake of these services is relatively ro-
bust. Thus, it is an important addition to literature
on large-scale dissemination and implementation
of collaborative care, which remains far from usual

practice despite strong evidence of effectiveness.9

Furthermore, our study uniquely characterizes the
difference among clinics by intensity of PC-MHI
program uptake, in contrast with previous studies
that characterize the presence or absence of a PC-
MHI program. Thus, in providing additional data
beyond that of a dichotomous variable, it may con-
tribute to the development of meaningful and valid
quality measures for clinic PC-MHI engagement to
assist with the dissemination and implementation
of integrated care.27

There are several limitations to our research
study. First, our longitudinal cohort study design
allows use to understand trends in utilization and
costs, but it can be limited by patient dropouts,
clinic changes, and the exclusion of additional pa-
tient enrollees external to the original cohort. Sec-

Figure 2. Adjusted effect of clinic Primary Care-Mental Health Integration (PC-MHI) engagement on health care
utilization and costs. We report incidence rate ratios (and confidence intervals) from multilevel negative binomial
regression models predicting health care utilization. Models contained fixed effects for year and clinic and
random effects for patient. We adjusted each model for PACT implementation support (evidence-based quality
improvement intervention to facilitate PACT adoption [EBQI-PACT] status), and patient characteristics (age, sex,
race/ethnicity, marital status, Veterans Affairs (VA) eligibility, disability service connection, health insurance,
homelessness, distance from home to primary care clinic, Charlson Comorbidity Index, mental health diagnoses)
for the 5-year study period. ED, emergency department.
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ond, we are limited by data incompleteness or in-
accuracies, commonly seen with administrative data
sources. Two examples were our inability to cap-
ture primary care physician provided mental health
care and the inconsistent coding of mental health
telephone visits. Third, our study examines only
health care utilization and medical spending in
Southern California’s VA health care systems, but
does not investigate other measures of clinical qual-
ity of care (eg, depression treatment), health out-
comes (eg, diabetes complications), social function-
ing (eg, employment status), or outcomes in other
VA clinics. More research on the quality of clinical
care, patient outcomes, and the replication of anal-
yses nationally is needed to more accurately assess
the health care value of PC-MHI.

Patients with coexisting mental and physical ill-
nesses can be high utilizers of medical care, but may
be successfully managed through integrated mental
health services. We observed that greater clinic
PC-MHI engagement was associated with signifi-
cantly more total mental health and less MHS vis-
its, likely because patients receive more mental
health care through PC-MHI instead of non-pri-
mary care based MHS services. Despite the reduc-
tion in use of MHS services, greater clinic PC-
MHI engagement did not seem to have an adverse
impact on ED visits, hospitalizations, total patient
costs, or mortality. As a result, PC-MHI may im-
prove mental health care value for primary care
patients, given that it seems to improve realized
accessibility to mental health care without neces-
sarily increasing costs.

The authors would like to acknowledge the Veterans Assess-
ment & Improvement Laboratory (VAIL) team, Elizabeth M.
Yano, PhD, MSPH; Jacqueline Fickel, PhD; and Adam Chow
for their support of this research.
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Appendix: Effect of clinic Primary Care-Mental Health Integration (PC-MHI) engagement on
healthcare utilization and costs

Type of Utilization Unadjusted

95% Confidence
Interval

Adjusted

95% Confidence
Interval

Lower Upper Lower Upper

Observations:
(n � 304,422)
(except ER,
n � 238,340)

Patients:
(n � 66,638)
(except ER,
n � 65,290)

Ambulatory care encounters
Total Mental Health �1.9% �2.0% �1.8%*** 0.5% 0.2% 0.9%***
Mental Health Specialty �1.2% �1.4% �1.1%*** �1.0% �1.6% �0.3%***
Primary Care �0.3% �0.3% �0.2%*** �0.2% �0.7% 0.3%
Specialty 0.0% �0.1% 0.1% �0.02% �0.3% 0.2%
Acute Care visits/stays
VA ED �0.7% �0.8% �0.5%*** 0.5% �0.1% 1.0%*
VA Hospitalizations �0.1% �0.3% 0.1% 0.1% �0.4% 0.6%
Costs � SE � SE
Log of VA health care costs† �0.7 0.03 *** �0.2 0.2

***p � 0.01, **p � 0.05, *p � 0.1.
ED, emergency department; ER, emergency room; VA, Veterans Affairs.

We report incidence rate ratios (and confidence
intervals) from multilevel negative binomial regres-
sion models predicting healthcare utilization and co-
efficients (and standard errors) from multilevel linear
model predicting log-transformed total VA costs.
Models contained fixed effects for year and clinic and
random effects for patient. We adjusted each model
for PACT implementation support (Evidence-Based
Quality Improvement in Patient Aligned Care Team
[EBQI-PACT] status), and patient characteristics
(age, gender, race/ethnicity, marital status, VA eligi-
bility, disability service connection, health insurance,
homelessness, distance from home to primary care
clinic, Charlson Comorbidity Index, mental health
diagnoses) for the 5-year study period.

Results for several covariates in adjusted Total
Mental Health model: PACT implementation
support (EBQI-PACT) (difference � �0.02%;

CI � �0.3%, 0.2%; P � .02); age (difference �
�0.01%; CI � �0.02%, �0.01%; P � .001);
gender (difference � �0.2%; CI � �0.2%,
�0.1%; P � .001); single (difference � 0.1%;
CI � 0.1%, 0.2%; P � .001); having a service-
connected disability (difference � 0.3%; CI �
0.2%, 0.4%; P � .001); uninsured (difference �
0.1%; CI � 0.02%, 0.1%; P � .01); homeless
(difference � 1.2%; CI � 1.1%, 1.3%; P � .001);
distance to clinic (difference � 0.004%; CI �
�0.01%, 0.002%); multiple chronic comorbidi-
ties (difference � 0.1%; CI � 0.05%, 0.1%; P �
.001); having any mental health diagnosis (e.g.,
depression difference � 1.1%; CI � 1.1%, 1.2%;
P � .001; schizophrenia difference � 0.8%; CI �
0.7%, 1.0%; P � .001), except sociopathy (dif-
ference � �0.2%; CI � �0.3%, �0.05%; P �
.01).
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