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Objective: This systematic review examined the impact of
health homes on cardiometabolic risk among adults with
serious mental illness.

Methods: The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses procedures were used to con-
duct the systematic review. Databases were searched for
peer-reviewed articles published between 1946 and August
2018 that compared health homes with a control condition
(e.g., usual care and secondary data analyses using matched
samples). Participants, interventions, comparisons, out-
comes, and study design criteria were used to assess study
eligibility. Studies were assessed for methodological quality
by using the Quality Assessment of Before and After Studies
With No Control Group and the Quality Assessment of
Controlled Intervention Studies.

Results: Eighteen studies (i.e., 11 observational studies,
four quasi-experimental studies, and three randomized

controlled trials) reported on 17 health homes. Most studies
reported increases in receipt of screening for cardiometabolic
risk factors and service use. There was a modest reduction
in selected cardiometabolic risk factors among people
with serious mental illness, but clinical outcomes varied
widely among studies.

Conclusions: Improvement in cardiometabolic risk factors
varied across the studies, and the clinical significance of
these reductions was not clear. Peer support and self-
management training may represent strategies to improve
cardiometabolic risk factors. Colocation of services may not
be enough to significantly affect cardiometabolic risk fac-
tors. Health homes that include standardized screening,
peer support and self-management training, and inter-
vention components that target interdependent risk factors
may have a greater impact on clinical outcomes.
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People with serious mental illness comprise 4% to 6% of the
population (1) and have a reduced life expectancy of 11 to
30 years compared with the general population (2–5). This
disparity in mortality is mainly due to high prevalence of
cardiovascular disease, obesity, and tobacco use (6). A criti-
cal strategy to improve health and reduce early mortal-
ity rates among persons with serious mental illness has
been the creation of health homes (7), which integrate pri-
mary health care within community-based behavioral health
care (8)—sometimes referred to as “reverse integration.”
The aim of health homes is to better coordinate care and
improve the overall health of people with serious mental
illness.

Improved integration of the organization, financing, and
delivery of primary care and behavioral health services has
the potential to address longstanding systemic barriers to
accessing care for people with serious mental illness (7).
For instance, health homes may facilitate navigation of the

primary care and mental health systems; diminish denial
of treatment due to the complexity of conditions; offer par-
allel, not disjointed treatment; and improve comprehensive

HIGHLIGHTS

• Health homes were associated with increased rates of
cardiometabolic screening and service use.

• Improvement in cardiometabolic risk factors varied ac-
ross the 18 studies reviewed, and the clinical significance
of these reductions is not clear.

• Colocation of services may not be enough to significantly
affect cardiometabolic risk factors.

• Health homes may have a greater impact on clinical
outcomes if they include standardized screening, peer
support and self-management training, and intervention
components that target interdependent risk factors.
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screening and assessment. The promise of health homes to
improve care and outcomes has stimulated numerous na-
tional and state initiatives (7, 8).

Systematic reviews (9, 10) and evaluations (7, 11) of
behavioral health homes have consistently noted that
health homes lead to increased receipt of preventive care
but that their impact on cardiometabolic risk factors has
been variable (7, 9–11). Our objective was to systemati-
cally review the peer-reviewed published literature on
health homes. Our objective was to examine the impact of
health homes on cardiometabolic risk factors among adults
with serious mental illness, including examination of
strategies that seem to produce the best clinical outcomes,
with the eventual goal of informing potential reforms of
federal and state health care policies, health plans, and
provider systems for treatment of adults with serious
mental illness.

METHODS

Search Strategy
We followed Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) procedures (12). Our
search strategy protocol was published in the PROSPERO
International prospective register of systematic reviews
(registration CRD42017056169). We searched the following
databases for peer-reviewed articles dating from 1946 to
August 2018: CINAHL, Cochrane Central, PubMed, Med-
line, PsycINFO, and Web of Science. We restricted the
search to high-quality electronic reference databases that
would allow us to search for the earliest health home mod-
els. The following search terms were used for serious mental
illness: schizophrenia, disorder with psychotic features,
psychotic, schizophrenia spectrum disorder, paranoia, seri-
ous mental disease, serious psychotic illness, persistent
mental illness, persistent mental disease, schizoaffective
disorder, bipolar disorder, serious mental illness, and severe
mental illness. These terms were used in combination with
the following terms for behavioral health homes: colocation,
health home, medical health home, behavioral health home,
integrated care, and primary care and mental health care.
Each term was entered as a keyword and assigned the cor-
responding medical subject heading term. To identify arti-
cles not included in our original search, we reviewed
reference lists of studies that met inclusion criteria, checked
prior systematic reviews, and searched Google Scholar by
using different combinations of the terms.

Study Selection Criteria
Studies were evaluated by two of us (KLF, PRD), who in-
dependently screened titles and abstracts. We (KLF, PRD)
piloted our title and abstract review protocol on 10 refer-
ences to ensure at least 80% concordance/agreement before
reviewing the entire set of titles and abstracts. We (KLF,
PRD) independently reviewed and rated all full text articles
meeting inclusion criteria, resolving discrepancies in ratings

following discussion and arrival at consensus. As stated by
PRISMA guidelines (12), we used the participants, inter-
ventions, comparisons, outcomes, and study design (PICOS)
criteria (13) to assess study eligibility.

Participants. Studies that included individuals age$18 years
with either a schizophrenia spectrum disorder (schizo-
phrenia or schizoaffective disorder) or bipolar disorderwere
included.

Intervention. Behavioral health homes were defined as
models inwhich primary care serviceswere integrated into a
mental health setting. This review focused only on this type
of health home rather than health homes focused on sub-
stance use treatment or primary care facilities with em-
bedded mental health care.

Comparisons. All included studies were required to have a
comparison condition. All study comparison conditions
were considered eligible, including other behavioral health
home interventions, minimal interventions, usual care, pre-
post studies with an experimental or quasi-experimental
comparison condition, and secondary data analyses using
matched (treated versus nontreated) samples. Any study
without a comparison condition was excluded, including
case studies, qualitative studies, and pre-post studies with-
out an experimental or quasi-experimental comparison
condition.

Outcomes. The outcomes of interest included impact on
service utilization (i.e., primary care use, emergency de-
partment [ED] use, and hospital admissions); receipt of
preventive screening (i.e., laboratory and physical measures
of cardiometabolic risk factors); and impact on cardio-
metabolic risk factors (i.e., objective measures of blood
pressure, blood glucose, body mass index, low-density lipo-
protein [LDL] cholesterol, high-density lipoprotein [HDL]
cholesterol, total cholesterol, triglycerides, cigarette use, and
diagnosis of heart disease or hypertension). Studies that did
not include at least one of the outcomes were excluded.
Subjective measures, such as self-reported health status,
were not included as outcomes.

Study design. We included studies with randomized con-
trolled trials, pre-post designs with experimental or quasi-
experimental comparison conditions, and secondary data
analyses if therewas a comparison condition and if outcomes
were relevant to the effectiveness of the behavioral health
home intervention. Research protocols, letters to the edi-
tor, review articles, pharmacological studies, and theoreti-
cal articles were excluded. Articles that were not peer
reviewed were excluded in this systematic review. We rec-
ognize that evaluations of health homes have been reported
in nonpeer–reviewed venues such as white papers, govern-
ment reports, and contracted narratives; however, we
chose to include only models that were tested with sufficient
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scientific rigor to merit publication in a peer-reviewed
journal.

Data Extraction
Relevant data from included studies were extracted in du-
plicate by two of us (PRD, MCL) by using a standardized
data collection tool. Prior to data extraction, we (PRD,MCL)
piloted the data collection tool on five included articles to
identify and reconcile any unintended omissions of data. One
of us (KLF) approved the final set of data and resolved any of
the remaining data discrepancies. Extracted study data in-
cluded study design, sample size, sociodemographic char-
acteristics of the sample, study length, comparison group
(control group) type, physical location of health home in-
tervention (e.g., community mental health center, Veterans
Administration [VA] facility), health home model descrip-
tion, and study outcomes.

Methodological Quality Assessment
All included studies were assessed for methodological
quality by using two National Heart, Lung, and Blood In-
stitute Quality Assessment tools that are commonly used and
include instructions for their interpretation, the Quality
Assessment of Before and After (Pre-Post) Studies With No
Control Group (14) and the Quality Assessment of Con-
trolled Intervention Studies (14). The former tool includes
12 discrete criteria, whereas the latter has 14. Examples of
study criteria, which are rated as yes or no, include clarity of
hypotheses, representativeness of the sample, sample size
power calculations, and blinding of assessment procedures.
After rating the study-specific criteria, a methodological
quality rating of low risk of bias (good quality), moderate risk
of bias (medium quality), or high risk of bias (poor quality)
was assigned independently by two of us (PRD and MCL,
with disagreements resolved through consultation with
KLF).

RESULTS

The search identified 7,101 citations. Of these, 1,729 citations
were duplicates. A total of 5,372 titles and abstracts were
reviewed, and 5,323 ineligible studies were excluded. The
full text of the remaining 49 articles was assessed further for
inclusion criteria, and 18 articlesmet criteria andwere included
for analysis (see flow diagram in the online supplement).

This systematic review identified 18 studies that reported
on 17 behavioral health homes (i.e., 11 observational studies,
four studies with quasi-experimental designs, and three
randomized controlled trials). As detailed below, studies
examined health home models in community mental health
centers, outpatient mental health settings, a community
mental health center and federally qualified health center
partnership, and an inpatient unit. Included studies reported
on service utilization, receipt of preventive screening for
cardiometabolic risk factors (i.e., laboratory and physical
measures), and changes in cardiometabolic risk factors.

Methodological Quality Assessment
Studies were categorized as low risk of bias (good quality)
(N=11) (15–25), moderate risk of bias (medium quality) (N=6)
(26–31), and high risk of bias (poor quality) (N=1) (32)
(Table 1). The most common causes for methodological
quality concerns among studies were failure to report par-
ticipants’ baseline characteristics, lack of blinding of asses-
sors, unclear description of the intervention or its delivery,
no mention of statistical power, and infrequent assessment
or a single assessment of outcomes.

The eligible studies were divided into two categories,
health home studies conducted in a VA health home and
those conducted in non-VA health homes, because the VA
had already integrated primary care providers and behav-
ioral health workers prior to the formal establishment of
behavioral health homes (8). Additionally, the VA repre-
sents a single integrated health system that does not have
distinct funding streams, and, therefore, it faces fewer of
the administrative and financial barriers that limit in-
tegrated care in non-VA systems. Seven studies were
conducted in a VA facility (16, 20, 21, 23, 24, 27, 30), five
studies were conducted in community mental health cen-
ters (15, 18, 22, 25, 31), two studies were conducted in
outpatient mental health settings (19, 26), three studies
were conducted in the context of a community mental
health center and federally qualified health center part-
nership (17, 28, 32), and one study was conducted in an
inpatient unit (29).

Service Utilization
A total of 10 studies reported changes in service utilization
(15–18, 22–27), of which seven were identified as low risk of
bias (good quality) (15–18, 22–25) and two were categorized
as medium risk of bias (medium quality) (26, 27). Four
studies were conducted in the VA (16, 23, 24, 27), two studies
were conducted in outpatient mental health settings (18, 25),
three studies were conducted in a community mental health
center (15, 22, 25), and one study was conducted in a com-
bination of a communitymental health center and a federally
qualified health center (17). In Table 2, the results for service
utilization are listed separately by methodological quality to
assist readers in discerning the results.

Primary care utilization. Among studies conducted within a
VA facility (all good quality), two studies found a significant
increase in primary care use (16, 23) .

Participants in a non-VA health home intervention group
had a greater likelihood of having a primary care provider
compared with participants in usual care (71.2% versus
51.9%, p=.003) (15); however, the frequency of visits was not
reported. The same research group found in a later study
(good quality) that primary care visits in the health home
increased from a mean of 0.93 to a mean of 1.73 (versus from
0.65 to 0.86 in the usual care group). The group 3 time
interaction for this increase in visits was statistically signif-
icant (p,.001) (17).
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d
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d
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h
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b
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ra
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at
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d
it
io
n
al

te
st
s,

an
d
o
n
g
o
in
g
fo
llo

w
-

u
p
).
M
e
n
ta
l
h
e
al
th

an
d

su
b
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ro
vi
d
e
d
o
n
-s
it
e
.

T
h
e
n
u
rs
e
p
ra
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p
ro
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m
e
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l
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ra
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m
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ra
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ra
n
g
e
2
0
–
6
9
;
m
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ra
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m
e
n
ta
l

g
ro
u
p
(N

=
76

)
T
h
e
h
e
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b
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d
ic
al

ca
re
,
70

%
g
re
at
e
r

in
ci
d
e
n
ce

o
f
p
h
ys
ic
al

e
xa
m
in
at
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b
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p
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p
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p
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P
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in
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ra
l
m
e
d
ic
al

ill
n
e
ss

p
re
ve

n
ti
o
n
an

d
tr
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ra
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e
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P
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m
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d
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ED utilization. ED utilization results were not consistent
across studies of VA health homes. One study (good quality)
found that participants in the health home intervention
group had fewer mean6SD days with an ED visit compared
with the control group (4.3627.0 versus 5.0626.0), but the
difference was not statistically significant (23). Another
study (good quality) at a VA health home found a statistically
significant increase in ED visits among participants in the
health home intervention group compared with the control
condition (p,0.05) (24). A third study (medium quality) at
a VA health home found no difference between the in-
tervention and control groups on ED visits (27).

Among studies of non-VA health homes, one study (good
quality) showed a significant decrease in ED utilization in
the health home intervention group comparedwith a control
condition (18); however, the results were not replicated in
a subsequent trial (18). Another study at a non-VA health
home (medium quality) found the health home intervention
group had 42% fewer emergency department visits com-
pared with the control group (26).

Psychiatric hospitalizations. One study at a VA health home
(medium quality) found no difference between the in-
tervention and control groups on inpatient psychiatric ad-
missions (27). Decreases in psychiatric hospitalizations were
not consistent across studies in non-VA health homes. One
study (good quality) showed a decrease in the proportion of
participants with an inpatient hospital admission (p=0.04) in
one Primary Behavioral Health Care Integration (PBHCI)
clinic, but not in the other (22). Another study (good quality)
of a non-VA health home found that psychiatric hospitali-
zations declined for health home participants (from 0.22 to
0.10) and remained stable for participants in the control
group (0.145 and 0.147) (p=0.002 between groups) (25).

Medical hospitalizations. In one study (good quality) at a VA
health home, the average length of a medical hospital stay
for patients with serious mental illness decreased from
8.75 days to 6.0 days, a nonstatistically significant change
(24).Medical hospitalization outcomeswere null or negative
across studies of non-VA health homes. One study (good
quality) found no significant differences in medical hospi-
talization utilization in the health home versus the control
group (25). Another study (good quality) found that hospital
stays due to chronic health conditions increased signifi-
cantly in the intervention group compared with the control
group (19).

Outpatient medical services. In a study (good quality) of two
clinics in a non-VA health home, the proportion of partici-
pants who engaged in outpatient medical services following
program enrollment was higher in the health home group
than in the control group (p,0.003, clinic 1; p,0.001, clinic
2) (22). In another study (medium quality), the health home
group had a 50% increase in routine medical care compared
with the usual care group (26). None of the identified studiesT
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conducted in a VA health home included outpatient medical
services as an outcome.

Screening for Cardiometabolic Risk Factors
Twelve studies reported changes in screening for car-
diometabolic risk factors (15–17, 19–21, 23, 25–27, 29, 32)
(Table 3). Among these studies, eight were classified as
having low risk of bias (good quality) (15–17, 19, 20, 21, 23,
25), three were categorized as having a medium risk of bias
(medium quality) (26, 27, 29), and one was categorized as
having a high risk of bias (poor quality) (32). Five studies
were conducted at a VA facility (16, 20, 21, 23, 27), one study
was conducted in an inpatient mental health setting (29),
two studies were conducted in outpatient mental health
settings (18, 26), two studies were conducted in community
mental health centers (15, 25), and two studies were con-
ducted in the context of a partnership between a community
mental health center and a federally qualified health center
(17, 32).

Two studies examined preventive health care at VA
health homes (16, 27). Preventive health care, as defined by
the U.S. Preventive Services Task Force guidelines, in-
cludes blood pressure screening, mammogram, Pap smear,
chlamydia and gonorrhea screening, cholesterol screen-
ing, colorectal cancer screening, diabetes screening, and
HIV screening (17). In one study (good quality), compared
with participants in usual care, participants in the health
home group had a statistically significant increase in re-
ceipt of preventive health care (16). By contrast, one study
(medium quality) found no difference between the
intervention and control groups in preventive health
screening (27). Two studies (good quality) found that
for non-VA health homes, the intervention was associated
with significant improvements in receipt of preventive
services compared with the control condition (p,0.001;
Cohen’s d=1.2, large effect (17); 58.7% versus 21.8%,
p,.001) (15).

Other studies (good quality) of VA health homes found
statistically significant increases for the health home groups
compared with control groups in foot exams among people
with diabetes (21) and screening for the following condi-
tions: colorectal cancer and alcohol misuse (21, 23); lipids,
glucose, body mass index, and blood pressure (20); and
breast cancer, prostate cancer, tobacco use, and major de-
pressive disorder (23).

Two studies of non-VA health homes found nonstatisti-
cally significant improvements in specific types of screening
in the health home group compared with the control group.
In a poor-quality study, screening for blood pressure, cho-
lesterol, blood glucose, hypertension, and high-risk choles-
terol was better in the intervention group (32). In another
study (medium quality), the health home was associated
with an increase in physical examinations, diabetes screen-
ing, and hypertension screening (26).

Other studies found mixed results for individual screen-
ing (25, 29). One study (good quality) found increases in
HbA1c screening but not in lipid monitoring in the health
home group (25). Another study (medium quality) found
increases in screening for HbA1c, glucose, and lipids in the
control group (i.e., treatment as usual) compared with the
health home group (29).

One study (good quality) demonstrated variable results
(19). In wave 1 of implementation of a PBHCI program,
participants experienced statistically significant improve-
ment in glucose/HbA1c screening (odds ratio [OR]=0.22,
95% confidence interval [CI]=0.12–0.33, p,0.05), but these
results were not replicated in the wave 2 sample. Further,
the PBHCI program showed statistically significant im-
provement in low-density lipoprotein/cholesterol screening
(OR=0.21, 95%CI=0.12–0.30, p,0.05) for participants taking
antipsychotics, but the improvement was not replicated in
wave 2 (19).

Two studies (good quality) of non-VA health homes
found null results (19, 25). One study found HbA1c

TABLE 2. Studies that reported on the impact of behavioral health homes on service utilization, by level of biasa

Psychiatric Inpatient
Hospital hospital Medical psychiatry OP medical

Study ER visits PC visits stays stays hospital stay stay services

Low level of bias (good quality)

Breslau et al., 2018 (18) * (+/2) R * (–) R
Druss et al., 2001 (16) (VA) * R
Druss et al., 2017 (17) * R
Krupski et al., 2016 (22) * R * R
McGuire et al., 2009 (23) (VA) * R * R
O’Toole et al., 2011 (24) (VA) * (–) R
Tepper et al., 2018 (25) * R (o/o) R

Medium level of bias (medium quality)

Boardman, 2006 (26) R R
Snyder et al., 2008 (27) (VA) (2/2) R (2/2) R

a The “R” indicates that a study reported on the selected outcome. *, statistically significant results; (-), negative finding; (+/2), effect not replicated in a second
sample; (2/2), improvement, but no difference compared with the control; (o/o), no improvement in either group. ER, emergency room; OP, outpatient; PC,
primary care; VA. U.S. Department of Veterans Affairs.
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monitoring was not affected in twowaves of the health home
intervention (19). Another study found no significant dif-
ferences between the health home and control groups in
metabolic monitoring among participants with diabetes
in (25).

Cardiometabolic Risk Factor Outcomes
A total of seven studies reported changes in cardiometabolic
risk factor outcomes (15, 17, 21, 28, 30–32) (Table 4), of which
three were identified as low risk (good quality) (15, 17, 21),
three were categorized as medium risk (medium quality)
(28, 30, 31), and one was categorized as high risk (poor
quality) (32). Two studies were conducted in the VA (21, 30),
one study was conducted in a community mental health
center (31), and three studies were conducted in a partner-
ship between a community mental health center and a fed-
erally qualified health center (17, 28, 32).

Studies that examined changes in cardiometabolic risk
factors at VA health homes produced mixed results (21, 30).
One study (good quality) found statistically significant im-
provements in blood pressure control for the health home
group but also found that these participants were less likely
than members of the control group to have well-controlled
(,9%) HbA1c (OR=0.69, p,0.05) (21). Another study (me-
dium quality) found statistically significant improvements in

body mass index, triglycerides, blood pressure control, and
LDL cholesterol for the health home versus the control
group (30). Yet, in this study there were no statistically
significant changes in HDL cholesterol or HbA1c in the
health home or control groups (30).

Two studies (medium quality) produced statistically sig-
nificant improvements in weight (31), LDL cholesterol (28,
31), systolic and diastolic blood pressure (31), HDL choles-
terol (28, 31), total cholesterol (28), and cigarette use (31)
among participants in non-VA health homes. However, the
remaining studies of non-VA health homes produced mixed
results (17, 32). One study (good quality) found statistically
significant improvements between groups in systolic blood
pressure but no difference on other cardiometabolic out-
comes, including diastolic blood pressure, total and LDL
cholesterol levels, blood glucose level, HbA1c level, and
Framingham risk score (17). Another study (poor quality)
found a significant reduction in hypertension yet an increase
in prediabetes or diabetes in the health home versus the
control group (p=0.01) (32).

Strategies to Augment Clinical Improvement
Four studies described an enhanced health home model,
which included self-management training (e.g., medical self-
management, stress management) (15, 17, 18, 31), peer

TABLE 3. Studies that reported on the impact of behavioral health homes on screening for cardiometabolic risk factors, by level
of biasa

Screen conducted

Diabetes

Preventive
(HbA1c,
glucose, Colorectal Alcohol Tobacco Physical

Study services foot exam) BP BMI Cholesterol cancer misuse Depression use exams

Low level of bias (good quality)

Breslau et al. 2018 (18)
Breslau et al., 2018 (19) (o/o) R * (+/2) R * (+/2) R
Druss et al., 2001 (16) (VA) * R
Druss et al., 2010 (15) * R
Druss et al., 2017 (17) * R * R
Kilbourne et al., 2011 (20)

(VA)
* R * R * R * R

Kilbourne et al., 2011 (21)
(VA)

* R * R * R

Krupski et al., 2016 (22)
McGuire et al., 2009 (23)

(VA)
* R * R * R * R

Tepper et al., 2017 (25) R (2/2) R

Medium level of bias (medium quality)

Boardman, 2006 (26) R R R
Tatreau et al., 2016 (29) * (–) R * (–) R
Snyder et al., 2008 (27)

(VA)
(2/2) R

High level of bias (poor quality)

Gilmer et al. 2016 (32) R R R

a The “R” indicates that a study reported on the selected outcome. *, statistically significant results; (–), negative finding; (+/2), effect not replicated in a second
sample; (2/2), improvement, but no difference compared with the control; (o/o), no improvement in either group. BP, blood pressure; BMI, body mass index;
VA, U.S. Department of Veterans Affairs.
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support (31), coaching on how to interact more effectively
with providers (i.e., self-advocacy) (15), coordinated care
between primary andmental health care providers (15), and
action planning to promote health behavior change (15).

DISCUSSION

Behavioral health homes may improve the lives of adults
with serious mental illness, but colocation of services may
not be enough to affect cardiometabolic risk factors, which
are responsible for high rates of morbidity and early
mortality. This systematic review identified 18 studies that
reported on 17 behavioral health homes. Most of the
studies reviewed suggested that health homes were ef-
fective in increasing screening and service use among
adults with serious mental illness. Findings were mixed as
to the effectiveness of health homes in improving car-
diometabolic risks. Potential strategies that may enhance
clinically significant improvement in cardiometabolic risk
factors include peer support and illness self-management
training.

In theory, increased service utilization could reduce
health care costs in the long run by addressing car-
diometabolic risk factors, but the impact on costs is likely
to bemodest in the absence of dedicated efforts to improve
health behaviors, given that health behaviors are estimated
to contribute four times more proportionally to premature
death (40%) than differences in health care (10%) (33).
Improving integration and receipt of health services alone,
without engaging people with lived experience of serious
mental illness in health behavior change activities is un-
likely to result in significant and lasting improvements in
health and long-term reductions in costs.

This systematic review found that screening for car-
diometabolic risk factors in health homes has improved
since a previous evaluation of health homes conducted by
the RAND Corporation (7), which included four studies
demonstrating statistically significant changes in screen-
ing (15, 17, 20, 21) and four finding nonstatistically signif-
icant improvements in screening (16, 23, 26, 32). Few
studies that screened for cardiometabolic risk factors
found increases in some but not all of the factors studied
(25, 27, 29); no differences in cardiometabolic screening
between treatment groups (27); or negative results
(meaning screening increased in the control group but not
in the behavioral health home) (29). Variation in outcomes
across reviewed studies may be due to nonstandardization
of health home screening practices. Standardized screen-
ing practices could better enable providers to identify and
address problems using a population health approach.

Findings were mixed with regard to the impact of
health homes on improvement in cardiometabolic risk
factors. Health home models often target discrete modi-
fiable risk factors versus composite risk factors. For
example, some health homes have targeted dietary prac-
tices such as salt reduction to reduce blood pressure. T
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Individuals with serious mental illness commonly present
with several cardiometabolic risk factors and general med-
ical conditions (6). The potential for health homes to widely
affect excess morbidity and mortality rates for adults with
seriousmental illness is limitedwhen only a fewdiscrete risk
factors are targeted. In addition, studies of health homes
largely reported statistically significant reductions in car-
diometabolic risk factors, but they did not report on the
proportions of individuals who achieve clinically significant
reductions or normalized values in key parameters such as
BMI, blood pressure, lipids, and HbA1c. In one study that
used a multicomponent approach, the health home was re-
quired to assess the impact of physical examinations,
screening tests, vaccinations, and education on exercise,
self-examination, smoking, nutrition, and weight among
100 participants (15). The study resulted in positive car-
diometabolic outcomes on a composite scale (i.e., Framing-
ham cardiovascular risk scores were significantly better for
the intervention group [6.9%] compared with the control
group [9.8%] [p=0.02]) (15).

Morbidity and mortality risk are affected by numerous
interacting and modifiable factors that range from biological
influences (e.g., chronic health conditions) to psychological
(e.g., depressive or anxiety symptoms), behavioral (e.g.,
physical inactivity, tobacco use), and social (e.g., isolation,
loneliness) characteristics. Interventions targeting in-
terdependent risk factors by using a “whole person” ap-
proach may positively affect multiple cardiometabolic risk
factors and multiple indicators of health status. One such
intervention (not included in this review) is integrated ill-
ness management and recovery (I-IMR), which teaches
people with serious mental illness about multiple chronic
general medical conditions as well as serious mental ill-
nesses such as schizophrenia and bipolar disorder; how
physical health and mental health are related; and how to
better manage them together. I-IMR also provides training
in obtaining social support and improving health behaviors
(e.g., exercise, healthy diet, smoking cessation) (34).

Among the studies reviewed here, health homes that
included elements of peer support and training in self-
management skills showed the greatest reduction in car-
diometabolic risk factors (17, 31). Building on previous
evaluations of health homes (7, 9), systematic reviews (9, 10),
and the Interim Report to Congress on the Medicaid Health
Home State Plan Option (11), our review used a systematic
approach and identified potential strategies to promote
health behavior change, including self-management train-
ing (15, 17, 31) and peer support (31), which have not tradi-
tionally been included in health home models (7) in spite of
evidence showing that these approaches help people with
serious mental illness to better manage chronic general
medical conditions (i.e., diabetes). For example, compared
with usual care, I-IMR increased medical and psychiatric
self-management skills and reduced hospitalizations among
people with serious mental illness (34). If health homes are
to have a greater impact on clinical outcomes, peer support

and illness self-management training may need to be included
as core components. Including these types of evidence-based
interventions within behavioral health homes would re-
quire the development of new financing mechanisms as
well as a shift in the culture of behavioral health settings,
which have not traditionally embraced management of
general medical illness as a core responsibility. Future re-
search on the impact of peer support and self-management
and the integration of these services within health homes is
needed.

We acknowledge several limitations of this review. First,
the lack of longitudinal outcomes in the included studies
prevented us from assessing the persistence of reduced
cardiometabolic risk factors over time. Further research is
needed to determine how to sustain clinical improvements,
especially among Medicaid beneficiaries, given that long-
term risk reduction is critical to reduce mortality risk and
control Medicaid costs. Second, although participant age
ranged greatly across the studies, from 18 to 75 years, the
average age was 47, indicating that our findings may not
generalize to particular cohorts of people with serious
mental illness, such as older adults or young adults. Older
adults with serious mental illness in particular are at greater
risk of developing medical comorbidity, which can result in
excess medical hospitalizations, nursing home placement,
and mortality (2–5). This highlights an important area of
future research focused on examining access to primary care
within mental health services among adults with serious
mental illness or potentially within other service settings.

Third, because few studies met our inclusion criteria,
we cannot reliably distinguish which health home inter-
vention features contributed to positive changes in car-
diometabolic risk factors. The literature suggests that the
design and components of health homes vary considerably
across programs. Additional research specifically examining
the impact of components such as peer support and illness
self-management training in health homes is needed. Finally,
given the variability in the types of health homes currently
available, future work comparing health homes with differ-
ent organizational structures is warranted.

CONCLUSIONS

To our knowledge, this is the first systematic review of peer-
reviewed studies that examined service utilization, screen-
ing, and clinical outcomes of behavioral health homes
designed for adults with serious mental illness. Earlier re-
views of behavioral health homes did not examine changes
in cardiometabolic risk factors (11), did not target people
with serious mental illness. (9), and included non-peer–
reviewed studies that lacked methodological rigor (7, 10, 11).

Our findings indicate that if health homes are to have a
greater impact on clinical outcomes, several enhancements
may be necessary. First, standardization of screening prac-
tices across health homes models may help providers to
identify and address health problems by using a population
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health approach. Second, targeting clinically significant
thresholds for reduced cardiometabolic risk factors will help
provide benchmarks for clinical management and for com-
paring the effectiveness of different approaches. Third, the
addition of self-management skill development and peer
supportmay improve clinical outcomes by improving critical
health behaviors outside of the health home clinical en-
counter. Including self-management skill development and
peer support as core components of health homes may be
effective in improving cardiometabolic outcomes. Finally,
morbidity and mortality are influenced by a myriad of
interacting, modifiable risk factors. Targeting multiple in-
terdependent risk factors may produce better results than
focusing on only one or two. However, this will require co-
ordination between multiple provider systems and disciplines.
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