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Executive Summary
Hospital discharge is a critical moment for care coordination interventions to improve outcomes for complex
patients, yet many patients “fall through the cracks” during this period. Randomized controlled studies have
demonstrated that readmission rates can be reduced through a number of transitional care interventions
including coaching of patients and families in better self-management, reconciliation of medications following
discharge, face-to-face visits with the patient in their home to assess the “on the ground” situation, and ensuring
proper linkage back to their primary care medical home. These models have been further shown to be successful
when implemented as part of a large-scale state-wide program. However, prior to the start of this project, very
little was known about which of the many patients coming out of the hospital would benefit the most from
different components of the transitional care model. While considerable science has focused on refining our
ability to predict which patients are most likely to be readmitted, there is a need to move beyond more
accurate prediction of high cost patients, to more accurate prediction of impactable patients, and the
resources that are mostly likely to match the particular problems they have or are about to encounter.
A North Carolina Healthcare Quality Alliance (NCHQA) and Office of Rural Health and Community Care
(ORH)-funded evaluation by Community Care of North Carolina (CCNC) has resulted in a series of new
discoveries about transitional care, including:


High Risk Patients: Patients with multiple chronic conditions (MCC) benefit the most from transitional
care management as a whole, with a 20% reduction in readmission rates, and reduced likelihood of
additional admissions during the course of the following year. Number needed to treat (NNT) is 6, but as
low as 3 for the highest risk MCC patients, meaning that you only need to transition 6 high risk MCC
patients to prevent one admission in the coming year.



Mental Health Comorbidity: MCC patients with serious mental illness benefit from CCNC transitional
care model as much as MCC patients without serious mental illness (even if they are already receiving
intensive outpatient support such as from an assertive community treatment team)



Outpatient Follow-up: MCC patients benefit from outpatient follow-up within 7 days of discharge.
However, current outpatient resources are mismatched: for every patient getting a 7-day follow-up
who doesn’t need it, there is a patient who would have benefitted from 7-day follow-up who did not get
it. Hospitals and practices would benefit from ensuring that the highest-risk MCC patients receive the
timeliest follow-up appointments. CCNC-enrolled patients have much higher rates of outpatient followup than unenrolled Medicaid recipients, even if they are not receiving transitional care management



Home Visits: Among the components of CCNC transitional care management, home visits appear to
have the greatest impact on readmission rates for all MCC patients (~50% lower likelihood of a 30-day
readmission, and ~25% lower likelihood of a 90-day readmission). Medication reconciliation in the
home setting is likely a big part of the reason for the added effectiveness of a home visit. Within this
group of patients with multiple chronic conditions, less adherent patients, and those with no history of
chronic medication prescription fills, appear to benefit the most from a home visit.



Lower Risk Patients: Patients with low baseline readmission risk (i.e., with one or no chronic medical
conditions), who represent 38% of non-delivery Medicaid discharges, gain little benefit from transitional
care management or timely outpatient follow-up.



Measuring Readmissions: Most readmission measures (such as those used in the Medicare Shared
Savings Program) currently calculate readmissions as a function of the number of discharges (i.e., “per
admission”). However, measuring readmissions as a function of the entire population (i.e., “per
beneficiary”) is a more accurate reflection of the performance from a population health perspective.
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Based on the results of its analyses, CCNC recommends four priority steps to improve the quality and efficiency
of transitional care in North Carolina:
1. Promote systems that identify patients with multiple chronic conditions (MCC) and provide
robust care management support following hospital discharge.
2. Promote systems that include home visits with medication reconciliation for MCC patients after
discharge, with prioritization of patients at highest risk of readmission and those whose
prescription fill history indicates no or little prior medication use for chronic disease care.
3. Promote systems that ensure the highest risk MCC patients receive an outpatient follow-up visit to
a health care provider within seven days of discharge.
4. Promote measurement of readmission rates on a per beneficiary basis and not a per admission
basis.
Using the results of this evaluation, CCNC is preparing three manuscripts that it will submit for publication to
peer-reviewed journals. Draft copies of the manuscripts, as of the time of this final report, are provided as
Appendices A, B and C.
CCNC is working to apply the best practices identified through this evaluation to the patients it serves by
making several revisions to its internal processes. These changes include revising the standardized plan and
productivity measures for transitional care management and flagging patients who should receive priority for
care management and outpatient follow up.
The NCHQA board has begun discussions about how the organization may disseminate these findings to other
populations and payers in North Carolina.
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I. Significance
Readmissions and the Patient Protection and Affordable Care Act. One of the first nationwide payment
initiatives established by the Patient Protection and Affordable Care Act (ACA) is the Hospital Readmissions
Reduction Program. Starting in 2012, all hospitals in the U.S. that accept Medicare payment are being evaluated
using 30 day readmission rates after an index admission for the primary diagnoses of heart attack, pneumonia or
congestive heart failure.1 Three additional conditions - COPD, hip replacement, and knee replacement - will be
added by 2015. Poorly performing hospitals will receive cuts in Medicare reimbursement for all diagnostic
related groupings at a rate of up to 1% the first year of unsatisfactory performance escalating to 3% by the third
year of the program. Why would the most comprehensive healthcare bill enacted in 50 years place such major
emphasis on a simple trip back to the hospital? Because readmissions are not only expensive, avoidable, and
dangerous but are indicative of the most dysfunctional elements of our healthcare systems.
Patients with Multiple Chronic Conditions. This initial focus on six condition-specific discharge-readmission
dyads, however, is likely to represent a very small fraction of overall opportunity. The vast majority of patients
who experience hospital readmissions have multiple chronic conditions; indeed, 70% of Medicare beneficiaries
readmitted to the hospital have six or more chronic conditions.2 CCNC has found this to be true in the North
Carolina Medicaid population as well. Our earlier research shows that Medicaid patients with MCC account for
74% of 30-day readmissions, but less than 10% of the discharges that led to readmission would have been
targeted for intervention by hospitals strictly focusing on the initial ACA priority discharge diagnoses. MCC
patients are incredibly diverse and complex, requiring coordination across multiple providers and settings,
which adds to the challenge of managing the population as a whole. Performance measures related to hospital
admissions and readmissions may be “missing the boat” when only considering the reason for the
hospitalization, and may be a poor indicator of what exactly is potentially preventable, particularly where other
conditions not directly related to the current inpatient visit may be driving propensity for readmission.
Opportunity Beyond 30 Days. The current emphasis on readmissions within the first 30 days after discharge
may also be too narrow for the MCC population. We have shown that the NC Medicaid MCC population is
admitted to the hospital at a rate of 519 admissions per 1000 members per year, and over half of those
admissions occur within 90 days of a prior discharge.3 MCC patients are chronically at risk for hospitalization,
and logically may receive long-term benefit from attention to the issues that are commonly addressed in
transitional care management interventions. In our own work examining the effectiveness of transitional care
support for NC Medicaid recipients with MCC, we found that the impact of the intervention lasted far beyond
the initial 30 days, altering the likelihood of subsequent hospitalizations over the subsequent year, with the
greatest number of averted readmissions accruing in the post-30 day period. Similarly, in a recent evaluation of
initiatives to improve care transitions for Medicare beneficiaries in 14 communities, Brock et al. reported
declines in overall readmission and admission rates in the target population, despite no change in the rate of allcause 30-day readmissions as a percentage of hospital discharges.4
What is the True Opportunity? As provider organizations anticipate taking on increasingly greater financial
risk for failed hospital transitions, whether through financial penalties or through more broad-based accountable
care arrangements with both public and private payers, they will need a more complete understanding of where
readmission reduction opportunities exist and expected return on investment for deploying transitional care
interventions. No consensus exists as to what proportion of hospital readmissions are “avoidable.” In a
systematic review of the literature, the median proportion of readmissions deemed avoidable was 27.1%, but
estimates based on a variety of methodologies ranged from 5% to 79%.5 Recently, Joynt and coauthors reported
that only a small percentage of spending among high-cost patients appear to be related to preventable hospital
use, calling into question the degree to which care coordination interventions can be expected to influence
hospital utilization and overall costs.6 The opportunity to achieve savings, and to improve patient experience
5

and outcomes, depends not only upon the frequency of potentially avoidable readmissions, however, but upon
the effectiveness of available interventions to decrease those readmissions.
Transitional Care Interventions to Reduce Readmissions. Evidence suggests that hospital discharge is a
critical moment for care coordination interventions to improve outcomes for complex patients, yet many
patients “fall through the cracks” during this period.7-9 Randomized controlled studies have demonstrated that
readmission rates can be reduced through coaching of patients and families in better self-management during
the month following discharge,10 through protocoled nurse-directed care over a 3-month period11, and through a
reengineered discharge process.12 The Hopkins Guided Care Model, and several disease specific programs, have
additionally identified strategies that help frail and at risk patients achieve better outcomes and reduce hospital
use.13-17 Successful components of these programs include thorough patient and caregiver education about
medications, warning signs of clinical worsening, and self-management skills. Care managers, who are usually
skilled nurses or other highly trained personnel, have been effectively deployed to bridge transitions between
settings. The effect of the care manager is enhanced by facilitating and assuring that key outpatient services
actually arrive, by making an early home visit to assess the “on the ground” situation, and by providing some
after-hours access to help patients cope with fear and uncertainty.18
Benefits of Timely Outpatient Follow-up. Various components of comprehensive medical home functionality
may also have an impact, such as prompt receipt of the patient’s personal health record either electronically or
through the patient, clear presentation of urgent contact options, and assiduous coordination with the care
manager to avail the patient of the community services necessary to recover and attain the best quality of life
possible.19-24 Beyond the short term benefit of reduced admissions, the larger objective is to ensure that
vulnerable patients, particularly the chronically ill, benefit from systems that maintain functional independence,
enhance quality of life, and provide comfort without the trauma, expense, and displacement that unnecessary
hospitalization so commonly entails.
Targeting the Right Patients. Positive financial return on investment for these kinds of care coordination
interventions may be highly dependent on intelligent targeting of resources to patients most likely to benefit. In
the Medicare Care Coordination Demonstration Project, only 4 of 11 programs were able to reduce
hospitalizations for high risk patients. Successful programs featured timely, comprehensive transitional care
after hospitalization, in-person contact between patients and care managers, substantial interaction between care
managers and physicians, strong medication management, and patient education with emphasis on patient selfcare.18, 25, 26 One of these programs, after failing to reduce hospitalizations or costs through broad-based
telephonic care management during the first year of the demonstration, achieved remarkable success after
redesigning the initiative to focus on highest risk patients, medication reconciliation, and replacing telephonic
care with in-person care management contact.26 While considerable science has focused on refining our
ability to predict which patients are most likely to be readmitted, there is a need to move beyond more
accurate prediction of high cost patients, to more accurate prediction of impactable patients, and the
resources that are mostly likely to match the particular problems they have or are about to encounter.

II. Hospital Readmissions in the National Context
Reducing preventable hospital readmissions has become a priority among policy makers because this measure is
viewed as an important indicator of quality of care, the burden to patients and costs to payers are high, and rates
vary considerably across United States hospitals and states. 27, 28, 29 During 2008, the all-cause non-maternity
care readmission rate among persons 45 to 64 years was 24.4 percent for Medicaid beneficiaries, 11.9 percent
for privately insured persons, and 14.4 percent for uninsured persons.30 The national rate for Medicare
beneficiaries, aged 65 years and older, averaged 19.0 percent between 2007 and 2011. 28, 30 During 2010, almost
one third of persons with a hospital admission for kidney transplant (29%), ileostomy and other enterostomy
(29%), sickle cell disease (32%), and gangrene (32%) were readmitted within 30 days of discharge, based on
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national estimates.31 Among Medicare beneficiaries, the diagnoses with the highest 30-day readmissions during
2011 were congestive heart failure (134,500), septicemia (92,900), and pneumonia (88,800).27 Rates have been
shown to vary between hospitals, with readmission rates for heart failure ranging from 19.3 to 24.6 percent
among case study hospitals with a national average of 24.7 percent in one study of almost 4,000 hospitals.29 The
annual cost of readmissions for Medicare patients has been estimated at $26 billion, with $17 billion being
attributable to preventable readmissions.32 Costs to Medicaid for readmissions among adult beneficiaries were
estimated at $7.8 billion in 2011.27
United States policy makers have embraced the Institute for Healthcare Improvement (IHI) Triple Aim as a
major goal for health care delivery systems. This broad IHI framework, to improve the patient experience of
care, improve the health of populations, and reduce per capital health care costs,33 is being operationalized
through a number of payment policies and performance improvement initiatives that are intended to improve
care and lower costs. One policy approach is to provide incentives and/or disincentives to care providers or
provider networks to reduce the occurrence of preventable hospital readmissions. An alternative strategy aimed
at reducing readmissions is to implement transitional care programs to facilitate safe and effective transitions
from the hospital to home and coordinate care with the primary care provider.3
Readmission prevention initiatives are being directed and/or implemented by the Centers for Medicare &
Medicaid Services (CMS), state Medicaid programs, and stakeholders in the private sector. The Medicare
Hospital Readmissions Reduction Program (HRRP) was established by Section 3025 of the Affordable Care
Act through the addition of section 1886(q) to the Social Security Act.34, 35 The HRRP requires CMS to
financially penalize hospitals, as of October 1, 2012, if they have excessive readmission ratios for applicable
conditions.34-36 A readmission is defined by CMS as a Medicare patient who is readmitted to the same or
another “subsection (d) hospital”, essentially an acute care hospital, within 30 days of discharge.35, 36 Qualifying
admissions in the first two years of HRRP were those of Medicare beneficiaries aged 65 years and older with
diagnoses of acute myocardial infarction, heart failure, or pneumonia.34, 36 The applicable conditions are to be
expanded as of Fiscal Year 2015.35 A second initiative, the Medicare Shared Savings Program for participating
Accountable Care Organizations (ACOs), was established through Section 3022 of the Affordable Care Act by
adding section 1899 to the Social Security Act.37, 38 The Shared Savings Program aims to incentivize
participating ACOs that serve Medicare Fee-For-Service patients to improve health system performance, meet
quality standards, achieve savings, and meet or exceed an established Minimum Savings Rate.37, 39 One of the
33 performance measures is a risk-standardized, all condition readmission measure, defined as the “riskadjusted percentage of Accountable Care Organization (ACO) assigned beneficiaries who were hospitalized
who were readmitted to a hospital within 30 days following discharge from the hospital for the index
admission”.40 Section 3026 of the ACA created a third initiative, the Community-based Care Transitions
Program (CCTP), which aims to test models for improving the transition of care from inpatient to other care
settings during 2011 through 2015.41 Participating community-based organizations are eligible to receive
compensation for the cost of care transition services for Medicare beneficiaries through an all-inclusive rate per
discharge.41 Two goals of the CCTP are to reduce readmission for high-risk patients, and to reduce costs of
care.41
State Medicaid programs are actively engaged in efforts to reduce hospital readmissions. The Medicaid
Medical Directors Learning Network, represented by medical directors from 48 state Medicaid programs,
collaborate to conduct studies and discuss solutions to problems.42 A group of 16 states are examining their
readmission data, policies and practices with a goal of identifying successful practices for other states to
implement. The Colorado Medicaid program developed a program under an Accountable Care Collaborative to
reduce readmissions using regional organizations that provide care coordination and link patients to
community-based resources that influence health status, such as housing, food, and transportation.42 Similarly,
the North Carolina Medicaid program implemented a population-based statewide transitional care program to
improve care and reduce readmissions.3 This initiative included community-based care management services,
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comprehensive medication management, face-to-face self-management education for patients and their families,
and timely follow-up and communication with a medical home.3
Stakeholders in the private sector are also developing strategies to reduce preventable readmissions because of
the burden to employers and threat to patient health and safety.43 The Northeast Business Group on Health
developed four work groups, represented by employees of health systems, health plans, employers and other
stakeholders, to explore the issues concerning preventable readmissions.43 Discussions have centered on the
need for standardized definitions and measurement related to readmissions, collaboration between health plans
and health systems, collaboration between hospitals heavily reliant on public payers and those primarily reliant
on private payments, and aligning reimbursement with performance, such as gain-sharing arrangements.43 In
Pennsylvania, a group of physicians, nurses, and other health professionals launched a Partnership for Patient
Care initiative aimed at reducing hospital readmissions. The initiative is funded by a third party payer and
group of hospitals.44
Community Care of North Carolina (CCNC) Transitions Program
CCNC’s program to improve transitions of care began in 2008 and now reaches Medicaid recipients statewide,
including over 5,000 patients each month, involving more than 1,500 primary care practices and over 100
hospitals across 14 local Community Care networks. Core elements of CCNC’s transitional care program
include face-to-face visits to patients by care managers in the hospital and/or patient’s home; facilitating timely
follow-up with a patient’s primary care provider or specialist after discharge; medication management; patient
and family education; patient use of a “self-management notebook;” data support and information exchange
between CCNC networks and hospitals; and collaborations with other organizations at the state and local level.
The CCNC approach to transitional care incorporates elements from the work of Eric Coleman, Mary Naylor,
Guided Care, Project RED, Project BOOST, and others, 10, 45-47 while adding greater emphasis on closing the
loop with the primary care medical home. Local processes are tailored to local circumstances, but each
network’s approach includes the following core components.
Face-to-face patient encounters. All CCNC networks have embedded care managers in large-volume hospitals
to interact with the hospital team (including hospitalists, nursing and discharge planning staff, pharmacy, and
palliative care teams), to begin planning for discharge as early as possible during the hospital stay. Care
managers visit patients at the bedside when possible, to begin engagement with the patient and the family and to
ensure that discharge instructions and medications are available.
Medication management. Medication management for patients receiving CCNC transitional care management
services goes far beyond the traditional concept of simply documenting a comprehensive list of medications.
Serious medication discrepancies are extremely prevalent for the high-risk Medicaid population after hospital
discharge. Transitional care managers work closely with network clinical pharmacy staff to identify
discrepancies between all available sources of fill data.
Timely outpatient follow-up. Care managers ensure that patients have a follow-up appointment with the
primary care provider (PCP) medical home and/or specialist quickly after discharge, they assess for potential
barriers to the patient’s ability to attend the appointment, and they assist with scheduling or transportation as
needed to facilitate completion of the appointment. Care managers also provide timely information to the PCP
about the hospitalization, medication reconciliation, and social/environmental concerns and about the
involvement of other services and providers (such as durable medical equipment or personal care, home health,
and mental health services).
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Patient and family education. Patients and their caregivers often receive an overwhelming amount of complex
information at the time of hospital discharge, and they may not be able to fully comprehend or prioritize crucial
information. CCNC care managers are able to distill the information and guide the patient’s focus to the most
immediate items to know. Care managers identify “red flags” for patients and families, which are signs,
symptoms, or circumstances that could indicate a complication or exacerbation. This education includes not
only what to watch for, but specifically what to do about it, including whom to call and what steps to take to
prevent an adverse outcome or a return to the hospital. Care managers use motivational interviewing techniques,
teach-back, and other evidence-based health coaching strategies to optimize outcomes.
CCNC self-management notebook. Patients are provided with a personalized CCNC self-management
notebook to use as a personal health record, educational resource, and tracking system for disease selfmanagement, such as the recording of daily weight for heart failure or glucose monitoring for diabetes. The
notebook also serves as a communication tool to enhance continuity of care as the patient interacts with the
PCP, specialty providers, and other health care services.
Data support and information exchange. Each CCNC network has an information-sharing relationship with
virtually all hospitals that serve Medicaid patients in the region. Locally this may include CCNC care managers
having direct access to the hospital medical record, as a fully incorporated member of the hospital care team, or
it may consist of no more than a faxed census of Medicaid inpatients to the network office for manual review.
Through a joint initiative of the North Carolina Department of Health and Human Services, CCNC, and the
North Carolina Hospital Association - which was launched in the summer of 2010 - hospitals have been
encouraged to facilitate CCNC transitional care efforts through the electronic exchange of real-time hospital
admission, discharge, and transfer data for Medicaid recipients. By centrally receiving electronic notification of
a patient’s admission status, diagnosis, and provider information, the CCNC Informatics Center can more
efficiently sort the information and alert the appropriate transitional care management team and PCP about the
patient’s admission. Risk indicators are linked to the real-time hospital alerts, to automate part of the screening
process and to aid in triaging limited care management resources for the highest-risk patients.
Partnership with North Carolina Healthcare Quality Alliance and North Carolina Office of Rural Health
and Community Care
In 2012, CCNC partnered with NCHQA and ORH to collect and analyze detailed information from local CCNC
networks about activities to manage care transitions, with the goals of identifying the most effective steps for
reducing hospital readmissions and spreading these best practices throughout the state. Although CCNC’s early
evaluations demonstrated its transitional care program had a substantial impact on readmission rates, CCNC
lacked detailed information on which elements of its program provided the most benefit for which groups of
patients. CCNC’s partnership with NCHQA and ORH allowed CCNC to build on and expand existing
evaluations of its transitional care services. CCNC’s experience, patient volume and data provided a unique
opportunity to identify and spread the most effective transitional care activities within its networks, while
NCHQA could provide the leadership and broad representation of health care stakeholders necessary to extend
these best practices with other patients, providers and payers in the state.
At the beginning of the project, data available to CCNC to analyze care transitions were limited to what could
be derived from claims data and care management records. CCNC did not have systematic information on a
range of topics, including:


Which networks have embedded care managers and where (hospital, emergency department, practices);



Which hospitals and practices have embedded care managers or pharmacy supports;



Unique activities at each network intended to improve transitions and reduce readmissions;
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Level of network partnership with local emergency departments;



Level of network partnership with psychiatric inpatient units and/or local behavioral health providers;



How care managers make use of CCNC Informatics Center reports to guide transitional care work;



Professional qualifications of care managers;



Other transitions initiatives (eg, Project RED, Novant pharmacy model) in place at hospitals and other
CCNC partner organizations;



Local operational data systems;



Operational outcomes and improvement track record.

NCHQA and ORH initially funded the project for one year. At the conclusion of the first year, CCNC requested
and was granted additional funding and a one-year extension to allow for further analysis and pursuit of
ongoing funds from other sources. Over the course of the two-year project, NCHQA provided $70,000 that was
matched with Medicaid funding through ORH, for a total of $140,000 in funding for the project.

III. Methodology
The project as proposed had three phases:


Data collection on interventions underway in CCNC’s local networks;



Analysis of this data in combination with existing information to identify the most effective care
transition practices; and



Spread of the most successful interventions both within and beyond CCNC.

Data Collection
At the start of the grant period, CCNC hired a full-time program evaluation assistant to develop a survey tool to
capture data on transitional care approaches in place at the local networks. CCNC sought input from
representatives of the local networks as well as experts from its central office to identify the best survey format,
and to develop the survey topics and specific questions. Draft surveys were then vetted with representatives of a
small group of networks. The result of this process was a three-pronged survey that gathered detailed
information from network staff about local activities at the three hubs of transitional care activities: CCNC care
managers, primary care practices, and hospitals.


CCNC Transitional Care Staff Survey: Information gathered in this portion of the survey included
qualifications, training and experience of CCNC’s transitional care staff; interventions typically
provided during a hospital visit with a patient; and details about the staff’s motivational interviewing
skills.



Practice Survey: Information gathered in this portion of the survey covered characteristics of each
primary care practice in a network, including whether each practice was hospital owned, whether CCNC
staff were able to attend provider appointments with patients, and how soon after a hospital discharge a
patient could typically get a follow-up appointment at each practice. The staff person at the CCNC
network who was most familiar with a particular practice completed the survey about that practice.



Hospital Survey: Information gathered in this portion of the survey covered characteristics of each
hospital in a network, including whether the hospital was affiliated with an academic institution and how
quickly the hospital usually delivered the discharge summary to a patient’s primary care physician. The
staff person at the CCNC network who was most familiar with a particular hospital completed the
survey about that hospital.
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The surveys were administered to staff at all 14 local CCNC networks between October 2012 and January 2013
and covered activities by transitional care staff, practices and hospitals between July 1, 2011 and June 30, 2012.
Response rates to the survey were very high. We received responses for 530 out of 533 (99.4%) transitional care
staff, 1,497 out of 1,587 (94.3%) CCNC practices, and 111 out of 111 (100%) NC hospitals. Complete survey
questions and results are available in Appendix D.
Analysis Plan
CCNC entered the survey data collected from the networks into CCNC’s existing evaluation database derived
from Medicaid claims data and care management information. Using this new and existing data, CCNC
developed and implemented statistical models to identify the transitional care activities most associated with
reduced time to readmission and to tease out the effects of different interventions on different groups of
patients. CCNC convened a stakeholder group to set priorities for the evaluation and help define the most
important research questions. The stakeholder group consisted of clinical leadership from CCNC’s central
office as well as representatives of local networks, including care managers, quality improvement staff and
pharmacists. Further details on the methods and analyses used are provided in the manuscripts in Appendices A,
B and C.

IV. Project Timeline
June 2012

Contract with NCHQA begins; program evaluation assistant
hired and begins work on survey development.

June to September 2012

Survey development and pilot testing

June 2012 to present

CCNC staff works with stakeholder group to develop
survey, prioritize research questions

October 2012 to January 2013

Survey administered and results compiled

January 2013 to May 2014

Analysis of survey results in combination with existing
CCNC claims data and care management records

April 2013

CCNC prepared and submitted an application for additional
funding for transitions of care evaluations to the Patient
Centered Outcomes Research Institute (PCORI)
(application not funded)

August 2013

CCNC prepared and submitted an application for additional
funding for transitions of care evaluations to the Agency for
Healthcare Research and Quality (application not funded)

April 2014 to June 2014

Identification of best practices and development of
manuscripts

Throughout the grant period, CCNC provided quarterly updates to the NCHQA board and received feedback
from board members.
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V. Results
Highlights of survey responses include:


Of the CCNC staff who conducted home visits to patients, 63% were registered nurses and 50% had
worked for CCNC for between one and three years.



Approximately 57% of respondents worked in a hospital setting prior to working for CCNC.



Interventions most commonly provided at a care manager’s hospital visit to a patient prior to discharge
included offering an introduction to Community Care of North Carolina and beginning patient education
(for example, about medication changes).



Follow-up appointments at primary care practices were typically available less than 72 hours after
discharge at 37% of practices and between 72 hours and 1 week after discharge at 45% of practices. At
2.3% of practices, follow-up appointments were not usually available until 2 weeks or more after
discharge.



Whether CCNC staff were able to attend patient appointments at a practice varied widely, with network
staff reporting that 33% of practices almost always allowed CCNC staff to attend appointments, 28%
occasionally allowed it, and 23% rarely or never allowed it.



Approximately one-third of the practices were part of a hospital-owned system during this period.



Whether a practice was owned or managed by the hospital affected the speed at which a discharge
summary was delivered to a patient’s primary care physician (PCP): When the practice was owned or
managed by the hospital, 61% of hospitals delivered the discharge summary to a patient’s PCP in less
than 72 hours. Only 32% of hospitals delivered the discharge summary to the PCP within 72 hours in
cases where the practice was not owned or managed by the hospital.



CCNC staff had access to practice medical records (either on-site or remotely) at 76% of practices.



Only one-quarter of the hospitals in the state were affiliated with an academic institution.



CCNC staff only had access (eg, visiting patients, viewing charts) at 65% of the available psychiatric
units in the state.



Most hospitals in the state were providing electronic feeds of their real-time admissions, discharges and
transfers to CCNC’s Informatics Center during this period.

Subsequent analyses utilizing survey data, care team documentation in the CCNC Care Management
Information System, and Medicaid claims resulted in a series of new discoveries about transitional care, the
details of which are presented in Appendices A, B and C. The main findings include the following:


High Risk Patients: Patients with multiple chronic conditions (MCC) benefit the most from transitional
care management as a whole, with a 20% reduction in readmission rates, and reduced likelihood of
additional admissions during the course of the following year. Number needed to treat (NNT) is 6, but as
low as 3 for the highest risk MCC patients, meaning that you only need to transition 6 high risk MCC
patients to prevent one admission in the coming year.



Mental Health Comorbidity: MCC patients with serious mental illness benefit from CCNC transitional
care model as much as MCC patients without serious mental illness (even if they are already receiving
intensive outpatient support such as from an assertive community treatment team)



Outpatient Follow-up: MCC patients benefit from outpatient follow-up within 7 days of discharge.
However, current outpatient resources are mismatched: for every patient getting a 7-day follow-up
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who doesn’t need it, there is a patient who would have benefitted from 7-day follow-up who did not get
it. Hospitals and practices would benefit from ensuring that the highest-risk MCC patients receive the
timeliest follow-up appointments. CCNC-enrolled patients have much higher rates of outpatient followup than unenrolled Medicaid recipients, even if they are not receiving transitional care management


Home Visits: Among the components of CCNC transitional care management, home visits appear to
have the greatest impact on readmission rates for all MCC patients (~50% lower likelihood of a 30-day
readmission, and ~25% lower likelihood of a 90-day readmission). Medication reconciliation in the
home setting is likely a big part of the reason for the added effectiveness of a home visit. Within this
group of patients with multiple chronic conditions, less adherent patients, and those with no history of
chronic medication prescription fills, appear to benefit the most from a home visit.



Lower Risk Patients: Patients with low baseline readmission risk (i.e., with one or no chronic medical
conditions), who represent 38% of non-delivery Medicaid discharges, gain little benefit from transitional
care management or timely outpatient follow-up.



Measuring Readmissions: Most readmission measures (such as those used in the Medicare Shared
Savings Program) currently calculate readmissions as a function of the number of discharges (i.e., “per
admission”). However, measuring readmissions as a function of the entire population (i.e., “per
beneficiary”) is a more accurate reflection of the performance from a population health perspective.

CCNC has prepared three manuscripts that it will submit for publication to peer-reviewed journals. Summaries
of each manuscript are below. Copies of the complete manuscripts are provided as Appendices A, B and C.
1. Effectiveness of Post-Discharge Home Visits Among Patients with Multiple Chronic Conditions
Purpose: Broadly speaking, transitional care management is significantly effective at reducing
hospital readmissions among patients with multiple chronic conditions. However, some
components of transitional care, such as home visits by a nurse care manager, are very
expensive. Better information is needed on which patients benefit most from home visits in order
to appropriately allocate limited resources.
Methods: We studied whether receiving a home visit after discharge resulted in a reduction in
90-day and 30-day readmission rates above and beyond other transitional care activities for nondual CCNC enrolled Medicaid recipients with multiple chronic conditions (MCC). Using North
Carolina Medicaid paid claims data for hospital discharges occurring between July 2010 and
December 2012, and details on care management activities provided to Medicaid patients, we
tested regression models that controlled for all known demographic and clinical characteristics
and included interactions with receiving a home visit.
Results: The final study sample included a total of 35,338 discharges. All patient discharges
included in this analysis received some form of intervention from a CCNC care manager. Of
these, 21% (N=7,493) also received a home visit. Overall, home visits reduced readmission rates
by almost half compared to those receiving less intensive forms of transitional care. The degree
of benefit was associated with degree of medication adherence, with less adherent patients
experiencing greater benefit from the home visit relative to more adherent patients with the same
underlying clinical risk. The greatest impact was observed among multiple chronic condition
patients not taking any chronic medications during the year prior to their hospitalization.
Conclusions: All MCC patients benefit from a home visit following discharge from the hospital.
MCC patients who receive a home visit are, on average, half as likely to have a 30-day
readmission, and one-fourth as likely to have a 90-day readmission, compared to those receiving
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less intensive forms of transitional care. Poorly medication-adherent patients with multiple
chronic conditions appear to experience the greatest benefit of a home visit.
2. Timeliness of Outpatient Follow-Up: an Evidence-Based Approach for Post-Discharge Resource
Allocation
Purpose: Conflicting guidelines exist for when discharged hospital patients should receive
outpatient follow-up. Thirty days may be too long for some, while 7 days may be unnecessary
for many. Guidance is needed to identify the ideal time to hospital follow-up for patients of
varying complexity.
Methods: Using North Carolina Medicaid claims data for hospital discharged patients from
April 2012 till March 2013, we constructed variables indicating whether patients received
outpatient physician visits at successive post-discharge intervals, and whether these patients were
readmitted during the following month. We constructed 8 clinical risk strata based on 3M
Clinical Risk Groups (CRG) and determined expected readmission rates within each CRG. Our
primary outcome was 30-day readmission rates. We applied survival modeling to identify groups
who appear to benefit from outpatient follow-up within 3, 7, 14, 21 and 30 days post-discharge.
Results: The final study sample included 44,473 Medicaid recipients with 65,085 qualifying
discharges. Sixty-four percent (N=41,634) of discharges were associated with an outpatient
follow-up visit within 30 days. Patients in the highest risk strata experienced a meaningful
reduction in 30-day readmission rates when receiving follow-up within 7 days of discharge.
Patients in the lowest risk strata showed no meaningful impact on 30-day readmission rates when
receiving follow-up within 30 days post discharge.
Conclusions: The majority of patients do not require follow-up with an outpatient provider
earlier than 30 days post-discharge. Transitional care resources would be better allocated by
focusing on ensuring that only the highest risk patients receive follow-up within 7 days.
3. Measuring Readmission Rates per Admission versus per Beneficiary
This study aimed to compare admission and readmission measures among high risk Medicaid
recipients with complex chronic medical conditions to assess the potential implications of using
these measures for evaluating health systems performance and the effectiveness of transitional
care programs. We aimed to answer the question, does the 30-day readmission rate per
admission appropriately assess health systems performance and the effectiveness of care
transition programs, or does an alternative metric or set of metrics better reflect the performance
of health systems in caring for persons with complex health problems? In our study, while 30day and 90-day readmission rates per admission for persons with multiple chronic conditions
stayed relatively constant over a 60-month time period beginning January 2008, the readmission
rates, and total admission rates, per Medicaid beneficiary declined during that same time period.
These findings further confirm that the statewide transitional care program launched by
Community Care of North Carolina (CCNC) in fall 2008 was temporally associated with
reductions in overall hospital admission and readmission rates per 1,000 Medicaid beneficiaries
with complex chronic medical conditions3. However, the successes observed in reducing
hospitalizations overall were not reflected in the readmission rates per admission for this
population.
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These findings suggest that the readmission rates per admission provide an incomplete and
biased picture of health system performance. The observed reduction in overall admission rates
may have led to a change in the risk profile of beneficiaries being admitted over time. As
evidence of this, we observed that the expected risk of a 30-day readmission among patients
admitted to the hospital was 18.6% in 2008 and 19.2% in 2012 – a 3% relative increase in the
risk of a readmission over time – or in other words, as the program successfully implemented an
effective transitional care, those patients who do return to the hospital have greater clinical
complexity, and hence, greater underlying risk of readmission (see Appendices B and E for more
information on the methodology behind estimating underlying risk). As transitional care and
community-based services were enhanced, lower risk beneficiaries may have achieved greater
success with self-care or support services at home. If so, the denominator over time in the
readmission rate per admission would tend to be over-represented by persons at higher risk for
readmission. Yet, when the denominator was based on the broader population of Medicaid
beneficiaries with multiple chronic conditions, the readmission rate declined, reflecting the
overall decline in actual inpatient admission rates per beneficiary during the same time period.
Our findings demonstrate that the choice of a metric significantly affects the perceived
effectiveness of the care transition program. If the 30-day readmission rate per admission is used
to assess effectiveness, the transition program appears to be relatively ineffective because they
are transitioning increasingly sicker patients over time; yet, when the 30-day readmission rate per
beneficiary and overall admission rate per beneficiary are used, the program seems to be
successful. This and other studies suggest that the 30-day readmission rate per admission may
not reflect the overall effectiveness of a care transitions program and may unfairly penalize
organizations or networks.

VI. Implementation at CCNC
CCNC has already begun to evaluate its processes and make changes consistent with these findings.
Specifically, we have identified areas of improvement with regard to outpatient follow-up, and modified our
Informatics Center reports to aid in the making these improvements. In the manuscript titled, “Timeliness of
Outpatient Follow-Up: an Evidence-Based Approach for Post-Discharge Resource Allocation (Appendix B),”
we discovered that there was a specific high-risk group of patients who actually demonstrated benefit from
outpatient follow-up as early as 7 days post discharge. When evaluating missed opportunities related to
outpatient follow-up visits, we recognized a mismatch in resource allocation with the majority of patients who
would have benefitted from a follow-up within 7 days not actually receiving an outpatient visit. As Figure 1
illustrates, there were 11,515 patients who would have benefitted from a 7-day follow-up who didn’t receive
follow-up, while at the same time, there were 10,242 patients who likely didn’t need a 7-day follow-up who did
get follow-up. This would suggest that there is room within the system to re-allocate follow-up appointments to
give priority to the highest-risk patients.
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Opportunity Analysis
Figure 1. Opportunity Analysis for Improving Rates of Outpatient Follow-up After Hospital Discharge

Opportunity Analysis for Patients Receiving 7-day Follow-up
Recommended
Follow-up Period

Risk Strata
Grouping

Total

Did the patient receive follow-up
within 7 days of discharge?

NO

YES

Total

0

30 days

16,082

10,242

26,324

1

21 days

9,834

4,237

14,071

2

14 days

9,099

4,151

13,250

3

7 days

11,515

5,510

17,025

46,530

24,140

70,670

Further analysis allowed us to pin-point specific areas of opportunity both at the practice and the hospital level.
We identified hospital-practice dyads with high volumes of missed opportunities where focused quality
improvement initiatives could be implemented related to outpatient follow-up rates. In one case, there were 240
high-risk discharges during the year from the same hospital to the same practice, with as many as 182 of those
discharges (76%) not getting the needed follow-up within 7 days of discharge. This analysis allowed CCNC to
identify high-yield opportunities where better connections could be made between the discharging hospital and
the receiving practice.
To aid in the implementation of such quality improvement work, CCNC has already created enhancements to its
existing Informatics Reports site by flagging for practices and networks those patients who should be prioritized
for outpatient follow-up. Figure 2 is a screenshot of CCNC’s Admission/Discharge/Transfer report showing
real-time information on patients currently in the hospital, along with recommendations for how to prioritize
outpatient follow-up.
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Figure 2. Screenshot of CCNC’s ADT Report Incorporating Recommendations for Outpatient Follow-up

Actual vs. Expected 30-day Readmission Rates:
Total Program
35%
EXPECTED
30%

25%

20%

15%

10%

5%

0%

10%
Reduction
20%
Reduction

Figure 3. Actual Versus Expected Readmission
Rates Among All CCNC Networks During the
First 8 Months After the New Transitional
Care (TC) Priority Flags Were Introduced.
CCNC has also created run charts to monitor the
effectiveness of its revised transitional care
prioritizing. Figure 3 illustrates the performance
across all CCNC Networks in terms of its actual
readmission rates relative to what would have
been expected based on the patient’s clinical risk
(per the benchmark readmission rates detailed in
Appendix E). The new priority flags were
released in July 2012 but didn’t get incorporated
into all of CCNC’s Informatics applications until
October 2012, when we started observing an
additional 10-20% reduction in actual readmission
rates. Although this chart ends in February 2013,
CCNC will continue to be able to monitor its own
effectiveness once Medicaid claims feeds begin
again.
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VII. Recommendations to NCHQA
Based on the results of its analyses, CCNC recommends four priority steps to improve the quality and efficiency
of transitional care in North Carolina:
1. Promote systems that identify patients with multiple chronic conditions (MCC) and provide
robust care management support following hospital discharge.
2. Promote systems that include home visits with medication reconciliation for MCC patients after
discharge, with prioritization of patients at highest risk of readmission and those whose
prescription fill history indicates no or little prior medication use for chronic disease care.
3. Promote systems that ensure the highest risk MCC patients receive an outpatient follow-up visit to
a health care provider within seven days of discharge.
4. Promote measurement of readmission rates on a per beneficiary basis and not a per admission
basis.

VIII. Future Work
In addition to the implementation activities described above, CCNC has prepared three manuscripts that it will
submit for publication to peer-reviewed journals. Copies of the complete manuscripts are provided as
Appendices A, B and C. Some of these findings were also presented at the North Carolina Care Transitions
Summit held in Durham, NC, on January 31, 2014.
The NCHQA board has begun discussions about how the organization may disseminate these findings to other
populations and payers in North Carolina.
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