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In 2001, the Institute of Medicine (IOM) called
for a commitment to improve the organization
and delivery of health care in the United
States.1 The IOM report notes that, because of
advances in medical science and technology,
Americans are living longer and an increase in
the incidence and prevalence of chronic con-
ditions has emerged. Despite these changes in
the public’s health care needs, much of today’s
health care system focuses primarily on acute
needs. In addition, a growing consensus exists
among providers, payers, and policymakers
that the current primary care system rewards
quantity of services delivered at the expense of
higher-quality care.2 As a result, the United
States has fallen behind other countries in areas
such as amenable mortality, identified as being
the worst of 16 industrial nations,3 and ranks
poorly on access and safety.4

Following the IOM report, the patient-
centered medical home (PCMH) has been
discussed extensively as a delivery system
innovation for facilitating health care delivery
improvements.2,4---7 Although the American
Academy of Pediatrics introduced the medical
home concept in 1967, the concept was
expanded in a 2002 policy statement to address
some of the guidelines proposed in the 2001
IOM report, and in 2007 the principles of the
PCMH were jointly approved.8 Among others,
these PCMH principles include an emphasis on
ongoing patient relationships with a personal
physician, provision of comprehensive care by
addressing all of the patient’s health care needs,
and improving access to care and communica-
tion between patients and providers. There are
now efforts to broadly expand the PCMH
approach in the United States and Canada.9,10

With the increased interest in the PCMH
model and its potential to improve the quality
of health care in the United States, attention has
turned to the characteristics of PCMH demon-
stration projects and the incorporation of
mental health care. A nationwide survey of
PCMH demonstration projects including more

than 14000 physicians caring for approximately
5 million patients identified key elements re-
garding their structure, payment models, and
transformation processes.2 The results from
these demonstration projects suggested 2models
for helping transform practices. The first was
an implementation of a chronic care model by
quality improvement coaching and collaborative
learning. The second was a model featuring
external transformation consultants.

Because the problems afflicting patients in the
primary care setting are typically chronic, the
implementation of a chronic care model has
several advantages.11However, the PCMH is not
simply a tool for disease management, but it is

coordination and integration of the different care
strategies for a person’s unique combination of
chronic and acute diseases, health beliefs, re-
sources, prevention needs, and complicating
factors.7(p300)

The PCMH is intended to take a whole-
person orientation that includes patients’ be-
havioral and mental health.12,13 Without the

incorporation of the full psychosocial dimension
of health and health care, the PCMH will be
incomplete and less effective.7 Research has
supported the hypothesis that the addition of
mental health care to primary care systems can
improve access to and quality of health care.14---18

In March 2011, a PCMH was created in San
Diego County, California, with the intention
of enhancing the overall mental and physical
health for individuals with severe mental illness
through a holistic and collaborative continuum
of care across primary care and mental
health.19 Evidence regarding the effectiveness
of the PCMH on improving patient health
outcomes, including mental health outcomes,
is sparse in the peer-reviewed literature, and
researchers are calling for more concerted
efforts to address mental health outcomes in
the PCMH.12,13,20 The purpose of this study
was to use a methodologically rigorous ap-
proach employing advanced statistical tech-
niques to assess the impact of the PCMH on
participants’ mental health outcomes.

Objectives. We examined the impact of transitioning clients from a mental

health clinic to a patient-centered medical home (PCMH) on mental health

recovery.

Methods. We drew data from a large US County Behavioral Health Services

administrative data set. We used propensity score analysis and multilevel

modeling to assess the impact of the PCMH on mental health recovery by

comparing PCMH participants (n = 215) to clients receiving service as usual

(SAU; n = 22 394) from 2011 to 2013 in San Diego County, California. We

repeatedly assessed mental health recovery over time (days since baseline

assessment range = 0–1639; mean = 186) with the Illness Management and

Recovery (IMR) scale and Recovery Markers Questionnaire.

Results. For total IMR (log-likelihood ratio v2[1] = 4696.97; P < .001) and IMR

Factor 2 Management scores (log-likelihood ratio v2[1] = 7.9; P = .005), increases

in mental health recovery over time were greater for PCMH than SAU partici-

pants. Increases on all other measures over time were similar for PCMH and SAU

participants.

Conclusions. Greater increases in mental health recovery over time can be

expected when patients with severe mental illness are provided treatment

through the PCMH. Evaluative efforts should be taken to inform more wide-

spread adoption of the PCMH. (Am J Public Health. 2015;105:1926–1934. doi:10.

2105/AJPH.2015.302683)
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METHODS

The Community Research Foundation mental
health and the Family Health Centers of San
Diego primary care clinics were contracted to
provide PCMH services.21 The Community Re-
search Foundation is a private nonprofit
community-based organization that provides
mental health services to clients within San
Diego County. The Family Health Centers of
San Diego is a private nonprofit community
clinic organization.22 The PCMH participants
were selected from one Community Research
Foundation mental health clinic and referred
to the Family Health Centers of San Diego
primary care clinic.20

To facilitate coordination between primary
care and mental health, the PCMH contract had
the following requirements: (1) the establishment
of joint administrative and clinical functions and
educational meetings, and an arrangement for
information sharing between referring mental
health and primary care clinics; (2) at least 1
behavioral health consultant and registered nurse
care manager working in the PCMH; (3) a certi-
fied alcohol and drug counselor working in the
PCMH to assist with the integrated treatment of
individuals with co-occurring disorders; and (4)
demonstration by providers of an increase in
knowledge of behavioral and primary health care
issues and health literacy with the intention of
better facilitating comprehensive care.19 Mental
health and primary care clinics were located
within similar regions of San Diego County lim-
iting great differences in travel time for partici-
pants transferred into the PCMH.

The remaining community mental health
clinics within the San Diego County Mental
Health (now Behavioral Health) Services are
labeled services as usual (SAU). In the early
2000s, San Diego County Mental Health
Services began their transformation to a
recovery-oriented model of services delivery
such that treatment is individualized and
person-centered, strengths-based, and holis-
tic, and emphasizes client empowerment, re-
spect, and hope.23 Previous research has
demonstrated an increase in the recovery
orientation of San Diego County Mental
Health Services, as well as improvements in
clients’ mental health recovery while being
treated in these mental health treatment
programs.24---30

Study Participants

Patient-centered medical home participants.
The PCMH participants in this study included
those who were transferred into the PCMH
between the implementation in March 2011
and December 2013. Participants were eligible
for transfer into the PCMH for meeting the
following criteria: aged 18 years or older,
indigent or eligible for Medi-Cal (California’s
Medicaid program)---funded services, deemed
as “stable” based upon eligibility criteria,21 and
having a Milestones of Recovery Scale31 score
of 6 or greater. Once participants were deemed
eligible, staff members from this mental health
clinic selected participants for transfer into the
PCMH on the basis of their clinical judgment.
Service-as-usual participants. We drew

a comparison sample from other San Diego
County mental health clinics wherein clients
continue to receive mental health services. We
identified participants in this SAU comparison
group from the electronic medical record. As
described in more detail in the “Statistical
Analyses” section, we used propensity score
analysis to assemble an SAU comparison group
that is similar to the PCMH participants with
the exception being they do not receive treat-
ment under the PCMH model.

Measures

We gathered similar data for PCMH and
SAU participants. As part of the PCMH and
SAU programs’ administrative duties, all PCMH
and SAU participants and their providers were
asked to complete an assessment of mental
health recovery during their initial treatment
appointment (baseline), and every 6-month
follow-up appointment. We acquired demo-
graphic information (age, gender, ethnicity,
race, diagnoses, living status, education, em-
ployment status, insurance status) through the
electronic medical record. We determined and
reported participant diagnoses on the basis of
the clinical judgment of their providers.
Illness Management and Recovery scale. The

Dartmouth Psychiatric Research Center devel-
oped the Illness Management and Recovery
(IMR) client and clinician scales to assess
progress over time in mental illness self-
management treatment programs.32 The
15-item scales, generated by IMR practitioners
and consumers with severe mental illness,
demonstrate good convergent validity and

internal consistency.33,34 Analyses assessing
the psychometric properties of the IMR clini-
cian scale within a sample of clients from San
Diego County Adult Mental Health Services
(n=10 659) demonstrate high internal con-
sistency (a=0.82), and the scale comprised 3
interrelated factors: recovery, management,
and substance.35 We used the IMR clinician
scale in this study to assess the clinicians’
perspective of their clients’ mental health re-
covery. The total IMR score is simply a mean of
all assessment items and reflects overall mental
health recovery as perceived by the provider.
The IMR Factor 1 Recovery scores represent
progress toward personal goals, mental illness
knowledge, involvement in self-help activities,
and involvement of family or friends in treat-
ment. The IMR Factor 2 Management scores
represent symptom distress or relapse, impair-
ment of functioning, and psychiatric hospitali-
zation. The IMR Factor 3 Substance scores
represent impairment of functioning through
alcohol or drug use.
Recovery Markers Questionnaire. The Recov-

ery Markers Questionnaire (RMQ)36 is a mea-
sure of self-reported recovery and consists of
24 items, measured on 5-point Likert-type
response options that range from 1 “strongly
agree” to 5 “strongly disagree.” Analyses
assessing the psychometric properties of the
RMQ within this same sample of clients from
San Diego County Adult Mental Health Ser-
vices demonstrate very high internal consis-
tency (a=0.95) and good construct validity.35

The RMQ is a single-factor scale with total
scores that represent overall mental health
recovery from the perspective of the patient.

Statistical Analyses

Propensity score analysis. In this study, we
used propensity score analysis,37 a rigorous
method for assessing causality in the absence of
random assignment,38 conducted with Stata
statistical software version 11 (StataCorp LP,
College Station, TX). Rosenbaum and Rubin’s
iterative approach to specifying a propensity
score model specified that the probability of
having been transferred into the PCMH con-
dition was predicted by using baseline demo-
graphic and mental health recovery character-
istics.39 Next, we assessed the comparability of
PCMH and SAU patients, and we repeated
model specification until the distribution of
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observed baseline covariates was similar be-
tween PCMH and SAU patients in each of
several strata. For a more detailed description
of the 4 methods of propensity score analysis,
and its advantages and disadvantages, readers
are referred to Rosenbaum and Rubin,39

Austin,40 Luellen et al.,41 and West et al.42

Multilevel modeling. Multilevel modeling
should be used in designs wherein observa-
tions are nested within a higher-level unit.43,44

In the present study, we used multilevel mod-
eling to explore differences in growth trends in
mental health recovery scores from baseline
assessment over time between PCMH and SAU
participants. More specifically, the target model
includes 2 levels such that repeated mental
health recovery assessments (level 1) are
nested within individual patients (level 2).
We entered propensity scores as a fixed, time-
invariant covariate. We entered a variable in-
dicating days since baseline assessment at the
repeated assessment level, and entered the
cross-level interaction between days since
baseline assessment and treatment group
condition at the patient level.

We assessed model fit of the target model by
using a series of statistics. We assessed z tests and
corresponding P values to determine statistical
significance of the fixed effect of the explanatory
variables when we included them in each of the
models. We calculated log-likelihood ratio (LR)
test statistics, v2 difference (Δv2) test statistics,
and comparative fit indices to assess differences
in overall model fit in comparison with variance
components model. We compared obtained LR
and Δv2 statistics with critical test values at
a=0.05 to assess statistically significant im-
provements in model fit. Obtained comparative
fit indices values greater than 0.90 were in-
dicative of descriptive improvements in model
fit.45 We used the LR test statistics along with
change in Akaike information criterion (AIC) to
assess statistical and descriptive differences in
overall model fit. Lower AIC values were in-
dicative of better fit.46

RESULTS

Between the implementation of the PCMH in
March 2011 and December 2013, the care of
215 individuals was transferred from the
county mental health clinic to the PCMH. Of
these participants, 200 were identified in the

electronic medical record, which allowed the
abstraction of demographic information. Base-
line mental health recovery information was
available for 214 PCMH participants. We
assessed univariate v2 and independent sam-
ples t tests to explore differences in baseline
demographic and mental health recovery
characteristics between PCMH and the full
population of SAU patients with mental health
recovery data (Table 1).

Propensity Scores

The final propensity score model regressed
the probability of having been transferred
into the PCMH treatment condition on race/
ethnicity, living situation, insurance status,
education, total IMR scores at baseline, IMR
Factor 1 Recovery scores at baseline, IMR
Factor 2 Management scores at baseline, and
IMR Factor 3 Substance score at baseline.

By using the common support option such
that individuals with resulting propensity
scores that are not shared between PCMH and
SAU conditions are excluded, we created 6
strata such that the mean propensity score
within each stratum was similar between
PCMH and SAU participants. Figure 1 shows
information regarding the resulting propensity
scores for PCMH and SAU participants.

Multilevel Modeling

We progressively assessed 4 separate
models to explore differences in growth trends
in mental health recovery scores over time
between PCMH and SAU participants with the
previously mentioned propensity scores en-
tered as a fixed, time-invariant covariate. Table
2 shows results from multilevel modeling. We
present results from the fourth model, the full
multivariate model. Assessment of model fit for
this full multivariate model as it compares to
the preceding models addresses whether
growth trends in mental health recovery scores
over time differed between PCMH and SAU
participants.
Clinician-reported mental health recovery. We

assessed a full multivariate model by including
the treatment group condition by days cross-
level interaction effect at the patient level and
fit to total IMR, IMR Factor 1 Recovery scores,
IMR Factor 2 Management scores, and IMR
Factor 3 Substance scores. We used z tests to
confirm that the fixed effect of days since

baseline assessment improves the fit of the
model for total IMR scores (z=23.75;
P< .001), IMR Factor 1 Recovery scores
(z=27.61; P< .001), IMR Factor 2 Manage-
ment scores (z=26.95; P< .001), and IMR
Factor 3 Substance scores (z=2.66; P= .008).
Results suggest that the fixed effect of treat-
ment group condition does not improve the fit
of the model for total IMR scores (z=–1.44;
P= .148), IMR Factor 1 Recovery scores
(z=–0.71; P= .475), IMR Factor 2 Manage-
ment scores (z=–0.17; P= .868), or for IMR
Factor 3 Substance scores (z=0.73 P= .467).
The z tests regarding the fixed effect of the
treatment group condition by days since base-
line assessment interaction varied between
total IMR and factor scores. Specifically, results
suggest that the fixed effect of this interaction
does improve the fit of the model for total IMR
scores (z=1.99; P= .047), IMR Factor 1 Re-
covery scores (z = 2.57; P= .01), and IMR
Factor 2 Management scores (z=3.12;
P= .002), but does not improve the fit of the
model for IMR Factor 3 Substance scores
(z=0.43; P= .667).

Likelihood-ratio tests comparing this full
model to a similar model that does not include
the cross-level interaction between treatment
group condition and days since baseline as-
sessment at the patient level indicates signifi-
cantly better fit when the cross-level interaction
is included with regard to total IMR scores (LR
v2[1] = 4696.97; P< .001), and IMR Factor 2
Management scores (LR v2[1] = 7.9; P= .005),
but no difference in the fit of the model with
regard to IMR Factor 1 Recovery scores (LR
v2[1] = 3.22; P= .073), or IMR Factor 3 Sub-
stance scores (LR v2[1] = 2.00; P= .158).

The AIC values for this full model associated
with total IMR scores, IMR Factor 1 Recovery
scores, IMR Factor 2 Management, and IMR
Factor 3 Substance scores demonstrated poorer
overall descriptive model fit compared with
models excluding this cross-level interaction.

These analyses indicate that PCMH services
result in greater improvements in clinician-
rated measures of overall mental health
recovery (Figure 2) and mental health man-
agement over time than SAU services. They
also indicate that PCMH and SAU services
result in similar improvements in the other
clinician-rated measures of mental health
recovery over time.
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Patient self-reported mental health recovery.
We assessed a full-multivariate model by in-
cluding the treatment group condition by days
cross-level interaction effect at the patient level

and fit to total RMQ scores. The z tests confirm
that the fixed effect of days since baseline
assessment improves the fit of the model for
total RMQ scores (z=6.25; P< .001) whereas

the fixed effect of treatment group condition
(z=–1.06; P= .289) and the treatment group
condition by days since baseline assessment
interaction (z=–1.76; P= .078) do not improve
the fit of the model for total RMQ scores.

The LR tests comparing this full model to
a similar model that does not include the
cross-level interaction between treatment
group condition and days since baseline as-
sessment at the patient level indicates no
change in model fit when one includes the
cross-level interaction with regard to total RMQ
scores (LR v2[1] = 0; P=1).

The AIC value for this full model associated
with total RMQ scores demonstrated no
change in descriptive model fit in comparison
with a similar model without the cross-level
interaction.

These analyses indicate that PCMH and SAU
services result in similar improvements in
self-rated mental health recovery over time
(Figure 3).

DISCUSSION

For both clinician and patient ratings of
mental health recovery, results suggest increases
in mental health recovery over time irrespective
of treatment group condition. Specifically, similar
increases in clinician-reported IMR Factor 1
Recovery, and IMR Factor 3 Substance scores,
and self-reported RMQ ratings of mental health
recovery over time were found between PCMH
and SAU participants. In addition, results sug-
gested that for total IMR and IMR Factor 2
Management scores, the increases in mental
health recovery scores over time were greater
for PCMH participants than for SAU participants.

The finding that total IMR and IMR Factor 2
Management scores varied as a function of
treatment group condition, whereas IMR Fac-
tor 1 Recovery, IMR Factor 3 Substance scores,
and total RMQ scores were similar between
groups, is quite interesting especially when one
considers the role of the PCMH in enhancing
progress toward mental health recovery. The
IMR Factor 2 Management scores represent
a patient’s symptom distress or relapse, im-
pairment of functioning, and psychiatric hos-
pitalization. The IMR Factor 1 Recovery scores
represent a patient’s progress toward personal
goals, mental illness knowledge, involvement in
self-help activities, and involvement of family

TABLE 1—Demographic and Mental Health Recovery Differences Between Services as

Usual and Patient-Centered Medical Home Participants at Baseline: San Diego County, CA,

2011–2013

Characteristic

Services as Usual, No.

(%) or Mean 6SD

Patient-Centered Medical

Home, No. (%) or Mean 6SD

Gender

Female 10 947 (51.0) 94 (47.0)

Male 10 516 (49.0) 106 (53.0)

Race/ethnicity***

White 10 554 (51.1) 96 (48)

African American 2 562 (12.4) 32 (16)

Asian/Pacific Islander 1 516 (7.3) 1 (0.5)

Hispanic 4 649 (22.5) 69 (34.5)

Native American 187 (0.9) 0 (0.0)

Other 1 200 (5.8) 2 (1.0)

Diagnosis

Schizophrenia and schizoaffective disorder 7 139 (34.3) 67 (33.5)

Bipolar disorders 4 233 (20.3) 53 (26.5)

Major depressive disorders 6 614 (31.7) 69 (34.5)

Other psychotic disorders 623 (3.0) 3 (1.5)

Other depression 811 (3.9) 3 (1.5)

Anxiety disorders 1 097 (5.3) 5 (2.5)

Dysthymia 7 (0.0) 0 (0.0)

Adjustment disorders 92 (0.4) 0 (0.0)

Alcohol use disorder 28 (0.1) 0 (0.0)

Substance use disorder 37 (0.2) 0 (0.0)

Cognitive disorders 16 (0.1) 0 (0.0)

Other 137 (0.7) 0 (0.0)

Living arrangement

Lives independently 15 857 (75.5) 165 (82.5)

Board and care 1 920 (9.1) 10 (5)

Homeless 1 881 (9.0) 17 (8.5)

Institutional 284 (1.4) 0 (0.0)

Justice-related 125 (0.6) 0 (0.0)

Other 659 (3.1) 8 (4.0)

Unknown 268 (1.3) 0 (0.0)

Employment***

Unemployed 17 332 (88.6) 155 (79.1)

Employed for compensation 1 762 (9.0) 35 (17.9)

Employed not for compensation or volunteer 462 (2.4) 6 (3.1)

Insurance

Uninsured 11 171 (49.9) 94 (47.0)

Medi-Cal or Medicare only 10 436 (46.6) 96 (48.0)

Private 787 (3.5) 10 (5.0)

Continued
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or friends in treatment. The IMR Factor 3
Substance scores represent impairment of
functioning through alcohol or drug use. Total
IMR scores comprise these 3 factors.

The findings of this study suggest the PCMH,
a model for primary care services, performs at
least equally well as mental health SAU in
facilitating a patient’s progression toward
mental health recovery. Furthermore, the
PCMH may facilitate a patient’s illness man-
agement to a greater degree than SAU, and that
greater illness management may be what is
driving enhancements in overall clinician-
reported mental health recovery.

There may be features of the PCMH model
of health care delivery that contribute to

greater management of symptoms and func-
tioning, and prevention of relapse and psy-
chiatric hospitalizations, than SAU. Previous
research has elucidated several common
structure and process-related clinical indica-
tors of the PCMH in practice that theoretically
align with a recovery-oriented model of men-
tal health service delivery, particularly with
regard to illness self-management. These in-
clude screening and preventive care pro-
cesses, patient-guided health management,
and improved access to medical records with
subsequent use and continuity of services.47---49

It is important to consider the possibility that
the differences in providers’ ratings of mental
health recovery over time between PCMH and

SAU patients may be a function of greater
motivation for PCMH providers to demonstrate
progress than for SAU providers. With the
program status as an innovation pilot that was
recently funded by the Mental Health Services
Act,50 there are likely processes in place to
monitor the PCMH structures, processes, and
outcomes to a greater degree than the moni-
toring that is taking place in SAU. There may
also be greater incentive to demonstrate pro-
gram effectiveness in the PCMH than in SAU to
secure continued or additional financial sup-
port to maintain the program following the
pilot period. The fact that patient self-ratings of
mental health recovery over time did not differ
between PCMH and SAU patients is potential
support for the hypothesis that differences in
provider ratings of mental health recovery over
time between PCMH and SAU patients was
driven by greater motivation for providers to
demonstrate program effectiveness in the
PCMH than in SAU. Nonetheless, these results
have important implications as interest regard-
ing the PCMHmodel of health care delivery and
its potential to improve the quality of health care
in the United States grows.

These results provide support that the
PCMH can serve as an alternative model of
health care delivery for patients with severe
mental illness without sacrificing the mental
health recovery of these patients. Further-
more, these results provide support that even
greater increases in clinician-reported mental
health recovery over time can be expected
when patients with severe mental illness are
provided health care through the PCMH
model of service delivery than through ser-
vices as usual. Although other studies have
demonstrated the promise the PCMHmodel of
health care delivery holds for improving the
physiological health of its patients, this is the
first study to our knowledge that demonstrates
the promise the PCMH model of health care
delivery holds for improving the mental health
recovery of its patients.

The results of this study are particularly
relevant when one considers that the PCMH
model is an important component of health
care transformation in the United States.51 The
Affordable Care Act has features that inher-
ently support and promote the PCMH model of
service delivery.52 Among others, these pro-
visions include financially incentivizing state

TABLE 1—Continued

Education, y* 12.08 62.85 12.48 62.64

IMR total*** 3.04 60.66 3.60 60.51

Factor 1: Recovery*** 2.74 60.85 3.34 60.73

Factor 2: Management*** 2.46 60.96 3.38 60.77

Factor 3: Substance** 4.63 60.93 4.77 60.77

RMQ total** 3.57 60.74 3.74 60.59

Note. IMR = Illness Management and Recovery scale; RMQ = Recovery Markers Questionnaire.
*P < .05; **P < .01; ***P < .001.

0.00 0.02 0.04 0.06 0.08 0.10

Propensity Scores

Block 1 

Block 2 

Block 3 

Block 5

Block 6

Block 4
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SAU

PCMH
SAU
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SAU

PCMH
SAU

PCMH
SAU

PCMH
SAU

Note. PCMH = patient-centered medical home; SAU = services as usual. Whiskers indicate upper and lower 25% of participant

propensity scores.

FIGURE 1—Propensity scores for services as usual and patient-centered medical home

participants by strata: San Diego County, CA, 2011–2013.
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Medicaid programs to transfer select patients
into medical home health care, funding the
Centers for Medicare and Medicaid Services to
test innovative models of health care such as
the PCMH, and supporting the information

technology infrastructure investments the
PCMH model requires. The Affordable Care
Act is also transforming the way in which
health care providers are delivering care as its
push for integrated care particularly in the

primary care system is supporting more col-
laborative, multidisciplinary or interdisciplin-
ary models of service delivery such as the
PCMH. Although many are hesitant to embrace
health care reform in the United States, the
results of this study demonstrate the potential
benefits of the Affordable Care Act in facilitat-
ing greater improvements in mental health
recovery over time through the support of the
PCMH.

As the PCMH model of health care delivery
continues to spread across the United States,
another area for future research is the eco-
nomics of service provision under the PCMH
versus specialty behavioral health services,
particularly with regard to the long-term eco-
nomic impacts of implementing the PCMH
model. Previous reports have demonstrated
mixed results with regard to the overall costs of
the PCMH, and direct comparisons between
studies are difficult because of the significant
variations in the way costs are measured.53---58

Limitations

There are several limitations of this study,
one being the limited generalizability of our
findings. Our findings represent one PCMH
within a nation of PCMH implementation
efforts. Although San Diego County is large and
comprises a diverse cultural mix of residents, it
is possible that unique features of this PCMH
within this setting are driving results that would
not be found elsewhere. Continued evaluative
efforts should be taken to address generaliz-
ability.

Another limitation is the lack of randomiza-
tion. Ultimately, the transfer of patients from
the county mental health clinic into the PCMH
was determined by clinical judgment. Semi-
structured interviews with PCMH staff have
illuminated shared concerns across staff “that
the program was slow to populate.”50 Further-
more, results indicate that mental health pro-
gram staff members were reluctant to transfer
patients into the PCMH (J. Leich, e-mail com-
munication, May 13, 2013). As a result, qual-
itative differences may exist between patients
selected for transfer into the PCMH and pa-
tients selected to remain in SAU. Although
propensity score analyses facilitate the equat-
ing of treatment group conditions on baseline
characteristics, it is limited to the equating of
groups on observed characteristics. As a result,

TABLE 2—Statistic and Descriptive Fit Indices From Multilevel Modeling to Explore

Differences in Growth Trends in Mental Health Recovery Scores Over Time Between

Patient-Centered Medical Home and Services as Usual Participants: San Diego County, CA,

2011–2013

Mental Health Assessment

Tool and Model Number

LR Test (v2) vs
Single-Level Model

LR Test (v2)
Comparison With

Preceding Model

v2 Difference (Δv2)
Test Comparison

With Model 1

CFI Comparison

With Model 1 AIC

Clinician-reported mental health recovery

Total IMR

Model 1 1 014.45***

Model 2 1 033.04*** 514.002*** 7327.14*** 0.0694 10 668.77

Model 3 2 589.69*** 1 556.656*** 11 491.73

Model 4 7 286.66*** 4 696.970*** 13 019.77

IMR factor 1: recovery

Model 1 2 381.49***

Model 2 2 242.04*** 760.912*** 5247.56*** 0.1336 7 425.19

Model 3 2 262.65*** 20.612*** 7 440.01

Model 4 2 265.87*** 3.220 7 425.97

IMR factor 2: management

Model 1 1 615.46***

Model 2 1 562.06*** 730.202*** 13 254.00*** 0.1027 18 956.51

Model 3 1 676.75*** 116.138*** 19 039.31

Model 4 1 686.10*** 7.900** 19 029.36

IMR factor 3: substance

Model 1 3 007.28***

Model 2 3 008.63*** –31.728 208.33*** 0.2110 353.79

Model 3 3 008.63*** 0.000 359.79

Model 4 3 008.63*** 2.000 359.79

Client self-reported mental health recovery

Total RMQ

Model 1 1 838.62***

Model 2 1 829.48*** 2.490 198.18** 0.1534 322.98

Model 3 1 829.48*** 0.000 326.98

Model 4 1 829.48*** 0.000 326.98

Note. AIC = Akaike information criterion; CFI = comparative fit indices; IMR = Illness Management and Recovery scale;
LR = log-likelihood ratio; RMQ = Recovery Markers Questionnaire. Model 1 is a 2-level variance components model including
only an intercept, patient identifier, a repeated assessment-level residual error term, and the patient propensity score. Model
2 is a 2-level model wherein the days since baseline assessment, treatment group condition, and the treatment group
condition by days interaction explanatory variables were introduced at the repeated assessment level. Model 3 is a 2-level
model similar to model 2 with the exception that the effect of the treatment group condition was introduced as a patient-level
coefficient. Model 4 is the full multivariate model. It is a 2-level model similar to model 3 with the exception that the effect of
the cross-level interaction between treatment group condition and baseline assessment was introduced as a patient-level
coefficient. The LR test (v2) comparison with preceding model associated with model 4 addresses the question as to whether
changes in mental health recovery over time differ between patient-centered medical home and services as usual
participants.
*P < .05; **P < .01; ***P < .001.
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significant biases may remain.59 Without reli-
able identification and assessment of the char-
acteristics used for determining eligibility for
transfer into the PCMH, equating groups on
these unknown characteristics is an inherent
challenge.

Conclusions

This study is among the first to assess the
impact of transformation efforts on mental
health recovery and is among the first to
demonstrate the promise that the PCMHmodel
of health care delivery holds for improving the

mental health recovery of its patients. Through
the use of rigorous statistical techniques
equating treatment group conditions in the
absence of randomization with propensity
scores, andmultilevel modeling to account for the
nested data structure of repeated assessments
within individual patients, results support the
notion that similar or greater increases in mental
health recovery over time can be expected when
patients with severe mental illness are provided
treatment through the PCMH than through SAU.
These results hold tremendous implications as
interest regarding the potential for the PCMH
model of health care delivery to improve the
quality of health care in the United States grows.
With continued implementation of the PCMH to
treat clients with severe mental illness, additional
rigorous evaluative efforts should be taken to
inform more widespread adoption. j
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