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TRENDS  
FROM THE FIELD

T he number of individuals with healthcare coverage un-

der Medicaid is expanding with full enactment of the 

Affordable Care Act (ACA), and the number of enrollees 

with serious mental illness (SMI), such as severe mood disor-

ders and schizophrenia, who currently comprise 12.8% of those 

covered by Medicaid, is also increasing.1,2 Individuals with SMI 

have higher rates of physical illness than the general popula-

tion,3,4 and healthcare systems often struggle to meet their needs.5 

Recent efforts to improve health outcomes for this population 

have focused on physical and mental healthcare coordination.6-8 

Under the ACA, states have options to develop new and refined 

solutions to address the special needs of the Medicaid population 

to provide care coordination, health promotion, and a connection 

to resources. The development of sophisticated information tech-

nology and implementation of health homes by many states grants 

opportunity for improvements in care coordination for individuals 

with the highest need.9 Many states currently utilizing health home 

models contract with managed care organizations (MCOs) for delivery 

of other Medicaid benefits. States support MCOs to provide care man-

agement and care coordination to enrolled members; however, few 

states engage MCOs in health home programs—partially due to lim-

ited examples of how to do this effectively.10 States, MCOs, and other 

decision makers need effective models to enhance care coordination.

In some cases, states deliver Medicaid benefits through man-

aged care “carve out” of behavioral health services to MCOs with 

specialty expertise. Some models, such as Pennsylvania’s, were 

developed in part to assure that behavioral health services are 

well integrated with other social services frequently used by Med-

icaid members. Regardless of carve-out status, identifying effec-

tive models of coordination within and across MCOs is critical to 

enabling integration of services for individuals receiving care in 

both delivery systems.

Care coordination is expected to improve health outcomes and 

lower costs by decreasing gaps in care, thereby lowering the rates of 

crisis and acute care, decreasing duplication of services, and improv-

ing medication management.7 Despite growing consensus that care 
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ABSTRACT

OBJECTIVES: To evaluate the effectiveness of Connected 
Care—a care coordination effort of physical and behavioral 
health managed care partners in Pennsylvania—on acute 
service use among adult Medicaid beneficiaries with serious 
mental illness (SMI).

STUDY DESIGN: We examined changes in service utilization 
using a difference-in-differences model, comparing study 
group with a comparison group, and conducted key informant 
interviews to better understand aspects of program 
implementation. 

METHODS: We compared the difference in service use rates 
between baseline year and 2-year intervention period for the 
Connected Care group (n = 8633) with the difference in rates 
for the comparison group (n = 10,514), confirming results 
using a regression adjustment.

RESULTS: Mental health hospitalizations (per 1000 
members per month) decreased for the Connected Care 
group from 41.1 to 39.6, while increasing for the comparison 
group from 33.8 to 37.2 (P = .04). All-cause readmissions 
within 30 days decreased nearly 10% for Connected Care 
while increasing slightly for the comparison group (P <.01), 
with a similar pattern observed for 60- and 90-day all-cause 
readmissions. No differences were observed in physical 
health hospitalizations, drug and alcohol admissions, or ED 
use. Data from qualitative stakeholder interviews illuminated 
facilitators and barriers of implementing Connected Care.

CONCLUSIONS: Payer-level healthcare information sharing 
can help identify members who could benefit from care 
coordination services, inform care management activities, 
and assist with pharmacy management. Results can inform 
state, health plan, and provider efforts around integration of 
care for individuals with SMI and improve care efficiencies 
and quality, which is especially important in this time of 
Medicaid expansion.
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coordination leads to better outcomes,11,12 there 

is little evidence of how to best do it among 

Medicaid beneficiaries with SMI. The present 

study provides an overview of the implemen-

tation of Connected Care, a care coordination 

improvement effort of managed care partners 

in southwest Pennsylvania (PA) for adult Med-

icaid beneficiaries with SMI. 

UPMC for You and Community Care Behav-

ioral Health (CCBH), physical and behavioral 

health payers, respectively, collaborated to 

implement Connected Care using several strategies: enhanced care 

management, member education, and information sharing be-

tween payers and providers through multidisciplinary case review 

meetings and notifications of hospitalizations, emergency depart-

ment (ED) visits, potential care gaps, and medication refill gaps. 

Details of Connected Care components are outlined in Table 1.

The Center for Health Care Strategies (CHCS), Pennsylvania 

Department of Human Services (PA DHS), and Allegheny County 

Department of Human Services provided oversight and technical as-

sistance during the 2-year program, from 2009 to 2011. A stakeholder 

advisory group provided input on how best to engage members and 

feedback on program materials (eg, welcome kits, brochures/fliers, 

consent forms). Mathematica Policy Research, a program evalua-

tion and policy research firm, served as an independent evaluator.  

In this paper, we highlight several outcomes of the Connected 

Care program and provide a summary of our implementation expe-

rience to inform future MCO and system-level efforts to coordinate 

physical and behavioral healthcare for Medicaid beneficiaries.

METHODS
The Connected Care group (n = 8633) and comparison group (n 

= 10,514) included those with at least 1 claim with diagnosis of 

schizophrenia, major mood disorder, psychotic disorder not  

TAKE-AWAY POINTS

This study provides evidence that making system-level connections for physical and behavioral 
healthcare produced positive health outcomes for individuals with serious mental illness (SMI). 

›› Improvements in mental health hospitalization and all-cause readmissions were observed for 
adult Medicaid beneficiaries with SMI in the Connected Care program. 

›› The approach described here may help to inform the efforts of other states, health plans, and 
providers interested in better integration of care for individuals with physical and behavioral 
health needs and improve efficiencies and quality in care delivery, which is especially important 
in this time of Medicaid expansion.

TABLE 1. Components of Connected Carea

Component Description

Member risk 
stratification

•	Using data from Medicaid claims, enrollment data, and utilization history, members were categorized into 3 risk 
tiers based on risk of adverse physical and behavioral health eventsb:
›› Tier 1: High physical health riskc; high or low behavioral health riskd

›› Tier 2: Low physical health risk; high behavioral health risk
›› Tier 3: Low physical health risk; low behavioral health risk

Integrated 
care plan 
development

•	Plan care managers, either onsite at community health centers or via phone, educated eligible members about 
Connected Care. Care managers shared health information that did not include any diagnostic information (ie, 
notifications of hospitalizations, ED visits, and/or lapses in atypical antipsychotic refills) across the plans and with 
providers; mental health and substance use information was included if members consented to share this information

•	Case reviews of complex cases with providers, pharmacists, and other key staff 

Hospitalization 
notification

•	Physical/behavioral health care plans alerted one another within 1 business day when a member was hospitalized 
or visited an ED

•	Individual providers were notified by care managers using daily reports
•	Member education and follow-up after hospitalization to emphasize alternatives to ED resources for 

nonemergency conditions

Refill gap 
notification

•	Automated letters notified prescribers of refill gaps for members prescribed an atypical antipsychotic 

ED indicates emergency department.
aAs part of this project, the Pennsylvania Department of Human Services established several performance measures to increase collaboration across the partners. 
Although these measures covered some key elements of integrated care, for example, pharmacy management and information exchange, they were not intended 
to cover all of the core elements.
bBased on the National Council for Behavioral Healthcare’s Four Quadrant Model
cHigh physical health risk includes: ≥3 ED visits in last 3 months or ≥3 inpatient admissions excluding maternity, skilled nursing facility, and rehabilitation, in the 
past 6 months.
dHigh behavioral health risk includes: history of being served in a state mental hospital in the past 2 years or within the past 12 months; discharge from a 
state mental hospital; diversion from a state mental hospital to a less restrictive level of care; ≥5 admissions to the most restrictive levels of care including 
readmissions to those levels of care within 30 days; 4 admissions to the most restrictive levels of care and inpatient mental health, or residential treatment 
facility admission, or community treatment team admission; 2 to 3 admissions to the most restrictive levels of care and inpatient mental health along with open 
authorization for certain behavioral health services; or 1 admission to the most restrictive levels of care and inpatient mental health or residual treatment facility 
discharge with authorization for certain behavioral health services.
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otherwise specified, and/or borderline personality disorder (based 

on the PA DHS’s definition of SMI)13 in the time frame beginning 

2 years before program initiation and end of the 2-year interven-

tion period; being 18 years or older on the date of service with SMI 

diagnosis; living in Allegheny County, PA; and being a CCBH mem-

ber. The Connected Care group was enrolled in UPMC for You for 

physical health managed care and the comparison group in other 

physical health Medicaid managed care plans in same service area. 

We conducted a mixed methods evaluation, combining qualita-

tive data collection with analysis of administrative claims data. We 

analyzed Medicaid service claims for all eligible members in both 

groups to assess changes in hospitalizations (separately for mental 

health, drug and alcohol, and physical health); 30-, 60-, and 90-day 

readmissions; and ED use. The main analysis consisted of a differ-

ence-in-differences (DID) calculation on the mean of each outcome, 

comparing rates 12 months before implementation of Connected 

Care to rates during the intervention period. To obtain a measure 

of significance for the DID estimate, we ran a weighted regression, 

where the only controls were treatment (study group) indicator, 

pre-post indicator, and interaction between the 2. The coefficient 

on the interaction term was the DID estimate. (The magnitude of the 

coefficient in the logit model was not the DID estimate, but we used 

it for the measure of significance of the estimate.) Means were gener-

ated from postestimation recycled predictions. Secondary analysis 

examined outcomes for members who provided written consent to 

share health information across plans and with providers, compared 

with outcomes for the comparison group. All analyses were done 

using SAS version 9.3 (SAS Institute Inc., Cary, North Carolina).

Finally, semi-structured interviews were conducted with rep-

resentatives from UPMC for You, CCBH, county health department 

staff, consumer advisory board members, consumers, and providers. 

Mathematica conducted 24 interviews, each 45 to 90 minutes (for 

program staff) or 15 to 20 minutes (for consumers). Topics included 

organizational structure and motivation for participation, member 

outreach strategies, core intervention components, implementa-

tion successes and lessons, expectations of short- and long-term 

intervention effects, and other factors that shaped implementation.

RESULTS
Both the study and comparison groups had similar demographic 

characteristics; however, the Connected Care group had a signif-

icantly higher mean age (39.4 vs 38 years), percentage of males 

(37.3% vs 34.3%), and percentage of whites (61.8% vs 58.2%) than 

the comparison group. Both groups had similar behavioral health 

diagnoses, with the majority having a diagnosis of mood disor-

der (89.4% Connected Care vs 89% comparison group), although 

the Connected Care group had a higher proportion of comorbid 

anxiety diagnoses (33.8% vs 30.5%). The Connected Care group 

also had significantly higher percentages of physical health condi-

tions and inpatient utilization at baseline (Table 2). Of the 8633 in 

the Connected Care group, 2500 (29%) agreed to work with a care 

manager and 870 (~10%) agreed to share additional mental health 

and substance use information. Individuals in Connected Care and 

comparison groups were enrolled in their plan for average of 18.3 

months and 15.9 months, respectively. 

Quantitative

The rate of mental health hospitalizations (per 1000 members per 

month) decreased for Connected Care members from 41.1 to 39.6, 

while increasing for comparison group members from 33.8 to 37.2 

(P = .04). This decrease for Connected Care was an estimated 12% 

lower than what we would expect based on the change in rate of 

hospitalizations observed in the comparison group. The percentage 

of admissions resulting in a readmission (for all causes) within 

30 days decreased nearly 10% for the Connected Care group (from 

43.1% to 38.9%), while increasing slightly for the comparison group 

(from 39.5% to 39.7%) (P <.001). This pattern was similar for 60- and 

90-day all-cause readmissions. No statistically significant changes 

in physical health hospitalizations, drug and alcohol admissions 

(hospital and nonhospital), or ED use were found (Table 2). Regres-

sion analyses confirmed these results. Both members who consent-

ed to share health information across plans and with providers and 

the entire study group experienced a significant decrease in mental 

health–related hospitalizations relative to the comparison group.

Qualitative

Established member relationships facilitated the implementation 

of Connected Care. CCBH and UPMC for You care managers had 

preexisting relationships with many members and providers in the 

program due to their existing roles as care coordinators for health 

home initiatives in UPMC practices. Given this, some members 

already felt comfortable meeting with care managers and offering 

detailed information that could be shared with providers. Care 

manager facilitation of information sharing between behavioral 

health providers and primary care physicians (PCPs) was welcomed 

due to the existing relationship between CCBH and UPMC provider 

offices and hospitals. PCPs valued receiving previously unavail-

able clinical information about members from navigators and care 

managers, noting that information about members’ mental health 

status and recent healthcare and medication use was particularly 

useful for care integration. Because the behavioral and physical 

managed care plans were within the same corporate structure, 

having shared leadership and support for Connected Care was ben-

eficial in shifting toward integrated care. 

Implementation challenges included variability in member 

comfort with their healthcare information being shared across 

providers. Some members assumed this was already happening, 

whereas others had concerns of provider stigmatization with the 

sharing of behavioral health information and, hence, refused to 
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consent to share information. Further, the 

initial risk classification strategy to direct fi-

nite resources to highest-need members was 

assessed and readjusted after implementa-

tion. Tier 2 (low physical health risk/high 

behavioral health risk) captured too many 

members for care managers to conduct ef-

fective outreach, so there was a second level 

of prioritization to narrow the target popu-

lation within that tier to the highest ED and 

hospital utilizers. Finally, engaging providers 

was challenging given the many demands on 

their time. Engagement strategies were most 

successful when they were targeted to pro-

viders who already had a high proportion of 

members with SMI and matched the existing 

practice workflow. 

DISCUSSION
This study suggests that making system-lev-

el connections for physical and behavioral 

health can contribute to positive health out-

comes for individuals with SMI. Improve-

ments in mental health hospitalization and 

all-cause readmissions were observed for 

adult Medicaid beneficiaries in the Connect-

ed Care program. The fact that mental health 

hospitalizations decreased in the Connected 

Care group while remaining unchanged in 

the comparison group suggests that better 

coordination between the physical and be-

havioral managed care plans has the potential 

to improve care. In addition, care managers 

emphasized that contacting members after 

hospitalizations likely contributed to the de-

crease in readmissions. However, different 

strategies may be necessary to affect metrics 

in which we did not observe differences be-

tween the groups. 

Other system- and provider-level factors 

contributed to successful implementation. 

Because many individuals with SMI have 

physical health comorbidities, but do not 

necessarily have relationships with their 

PCPs, a program that integrates and utilizes 

both physical and behavioral healthcare 

management can help improve care for these 

individuals. Our study indicates that many in-

dividuals with SMI are reluctant to consent to 

TABLE 2. Resultsa

Measure

Connected 
Care

(n = 8633)

Comparison 
Group

(n = 10,514)

Baseline characteristics % %

Age, years: meanb 39.4 38.0

Femaleb 62.7 65.7

Race

African American 34.7 39.3

White 61.8 58.2

Other 3.6 2.4

Ethnicity

Hispanicb 0.9 0.5

Behavioral health conditions

Schizophrenia 19.5 18.5

Mood disorder 89.4 89.0

Borderline personality disorder 2.4 1.9

Comorbid anxietyb 33.8 30.5

Comorbid nondependent drug abuse 47.0 48.6

Physical comorbidities

Asthmab 21.3 19.7

Chronic obstructive pulmonary diseaseb 12.9 11.0

Congestive heart failureb 3.5 2.7

Coronary artery diseaseb 8.3 6.6

Diabetesb 14.9 12.9

Hyperlipidemiab 22.5 18.8

Hypertensionb 33.0 28.8

Outcomes
Percentage change in the rate 

in the baseline and intervention 
periods

Mental health hospitalizationsc,d –3.9% +10.1%

Physical health hospitalizationsc –10.3% –8.1%

Alcohol and other drug hospitalizationsc –3.4% –3.8%

30-day all-cause readmissionsb –9.7% +0.5%

60-day all-cause readmissionsb –8.3% +0.6%

90-day all-cause readmissionsb –8.0% –0.2%

Emergency department usec –7.3% –0.8%
aResults confirmed using regression adjustment, controlling for age, gender, race, ethnicity, and num-
ber of months enrolled. Adjusted for 7 common physical health conditions (chronic obstructive pulmo-
nary disease, congestive heart failure, coronary artery disease, diabetes, hyperlipidemia, hypertension, 
and asthma) and 5 common behavioral chronic conditions (schizophrenia, mood disorders, anxiety, bor-
derline personality disorder, and nondependent abuse of drugs), and baseline emergency department 
(ED) utilization (for regressions on the number of inpatient admissions) or baseline inpatient utilization 
(for regression on the number of ED visits). To identify ED visits or hospitalizations, we used the Use of 
Services measure specifications from the 2009 Healthcare Effectiveness Data and Information Set. ED 
and inpatient utilization was either a dichotomous or count variable. 
bP <.01.
cAverage number per 1000 members per month.
dP <.05.
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sharing health information across plans and providers; yet, many 

are willing to engage in care management, providing the plans with 

an important opportunity to enhance coordination. Our finding 

that exchanging behavioral health and physical health information 

technology has the potential to aid collaborative care is consistent 

with previous findings in Medicaid care coordination.14 Sharing 

information among providers was valuable for this effort; orga-

nizations engaged in similar efforts should consider enhanced 

strategies to fully inform and educate members about the potential 

benefits of information sharing across providers.   

During the implementation of Connected Care, other quality 

improvement initiatives—for example, a patient-centered medi-

cal home pilot initiative and ED diversion program—were con-

currently employed at both plans, as well as within the provider 

organizations where members receive services. The plans’ previous 

experience implementing quality improvement initiatives likely 

improved their organizational capacity needed to implement Con-

nected Care.15 Because this research was conducted in a real-world 

setting, it is difficult to disentangle and categorize all potential 

interventions to which participants were exposed. This important 

limitation is inherent to many other studies that are conducted 

within complex, unbounded healthcare settings. Analyzing cost 

implications was beyond our study scope, but future research 

weighing cost of improving care coordination against potential 

savings of reducing unplanned care would provide additional in-

sight for payers to enhance care coordination efforts.

CONCLUSIONS
The Connected Care approach, in which high-risk members are 

targeted for real-time intervention, can inform efforts of other 

states, health plans, and providers interested in better integration 

of care for individuals with physical and behavioral health needs 

and improve efficiencies and quality in care delivery, which is 

especially important in this time of Medicaid change and expan-

sion. Our experiences provide clinical- and policy-level decision 

makers with valuable information in promoting efficient delivery 

of high-quality care for this vulnerable population. 
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