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By Randall S. Brown, Deborah Peikes, Greg Peterson, Jennifer Schore, and Carol M. Razafindrakoto

Six Features Of Medicare
Coordinated Care Demonstration
Programs That Cut Hospital
Admissions Of High-Risk Patients

ABSTRACT As policy makers seek to slow the growth in Medicare
spending, they have appropriately focused attention on beneficiaries with
multiple chronic conditions. Many care coordination and disease
management programs designed to improve beneficiaries’ care and
reduce their need for hospitalizations have been tested, but few have
been successful. This study, however, found that four of eleven programs
that were part of the Medicare Coordinated Care Demonstration reduced
hospitalizations by 8–33 percent among enrollees who had a high risk of
near-term hospitalization. The six approaches practiced by care
coordinators in at least three of the four programs were as follows:
supplementing telephone calls to patients with frequent in-person
meetings; occasionally meeting in person with providers; acting as a
communications hub for providers; delivering evidence-based education
to patients; providing strong medication management; and providing
timely and comprehensive transitional care after hospitalizations. When
care management fees were included, the programs were essentially cost-
neutral, but none of these programs generated net savings to Medicare.
Our results suggest that incorporating these approaches into medical
homes, accountable care organizations, and other policy initiatives could
reduce hospitalizations and improve patients’ lives. However, the
approaches would save money only if care coordination fees were modest
and organizations found cost-effective ways to deliver the interventions.

M
edicare’s rapidly increasing
costs have led policy makers
to focus on improving the co-
ordination of care for people
with high-cost chronic condi-

tions, for several reasons. First, beneficiaries
with such conditions account for a dispropor-
tionately large shareof totalMedicare spending.1

Second, ample opportunities exist to improve
the care they receive.2–4 Studies of care co-
ordination have noted the high proportion of
preventable hospitalizations arising from inad-
equate or inappropriate care, poor patient ad-
herence to recommended medication and self-

care regimens, and poor communication among
themany providers whom a patient with chronic
conditions typically sees.2–9

Despite the apparent opportunity to control
spending by reducing the need for hospitaliza-
tions among such beneficiaries, several demon-
strations by the Centers forMedicare andMedic-
aid Services (CMS) to test disease management
and care coordination programs in fee-for-
service Medicare have been largely unsuccess-
ful.8,9 Most of these unsuccessful programs are
telephone-only interventions that develop and
update care plans to meet patients’ needs, edu-
cate patients about self-care and medication
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adherence, and monitor patients. However,
other well-designed office-based interventions
have also failed to showmajor reductions in hos-
pitalizations and spending.10

A few care coordination programs have shown
favorable effects, but each program was tested
within a single health care system with small
samples, which raises questions about the gen-
eralizability of the findings to other settings.11–13

Furthermore, impacts of these programs were
identified only for high-risk subsets of enrolled
patients. Transitional care programs have gen-
eratedmajor reductions in readmissions for peo-
ple recently discharged from a hospital.14–17 How-
ever, the narrow targeting of these programs on
readmissions does not address the broader op-
portunity to prevent any hospitalizations that
are not short-term readmissions.
This article makes use of data from a fifteen-

program randomized controlled trial—CMS’s
Medicare Coordinated Care Demonstration—to
address the critical questions of what works and
for whom in care coordination interventions.
The demonstration tested whether paying the
fifteen programs to provide care management
to fee-for-service Medicare beneficiaries, in ad-
dition to whatever services they received from
their usual health care providers, reduced total
Medicare expenditures or increased both the
quality of care and the satisfaction of patients
and providers without increasing total expend-
itures.
CMS allowed the programs to design and

deliver their interventions to fee-for-service
Medicare beneficiaries who had chronic ill-
nesses. Eachprogramdefined theparticular con-
ditions and eligibility criteria that it would tar-
get. CMS selected Mathematica Policy Research
to design the evaluation, randomize eligible pa-
tients, and conduct the implementation and im-
pact analyses. An earlier study found that only
two of the fifteen programs reduced hospitaliza-
tions overall during the first four years of op-
eration.18

The current study used the increased sample
sizes available from two additional years of
operations, for the eleven programs that CMS
extended, to assess whether the overall results
masked important effects on high-risk sub-
groups of patients, as others have found for
other programs.11–13 Also, to assess which pro-
gram features appeared to be most important
for success, the study took advantage of the fact
that the eleven programs implemented their
interventions in different ways.
In brief, we found that four programs signifi-

cantly reduced the number of hospitalizations
among a high-risk subset of their enrollees over
the six-year study period. The four programs

were operated by the following different types
of organizations: a safety-net academic medical
center in an economically depressed urban area
(Washington University in St. Louis); a hospital
in an integrated delivery system in rural Iowa
(Mercy Medical Center); a hospice and home
health agency in the Southwest (Hospice of
the Valley, in the Phoenix area); and a nonprofit
quality improvement services provider that
acts as an adjunct to primary care in suburban
and rural areas of southeastern Pennsylvania
(HealthQuality Partners). This diversity demon-
strates that a program need not be operated by a
particular type of organization to be effective.
Our examination of intervention features in

ten care coordination domains revealed that
six approaches were present in at least three of
the four programs that reduced hospitalizations
for their high-risk enrollees but were present in
few or none of the unsuccessful programs. These
findings suggest that a properly targeted and
well-designed intervention can produce impor-
tant improvements in critical outcomes for pa-
tients andMedicare spending for traditional ser-
vices. The findings also suggest that to generate
net Medicare savings for this population, pro-
grams must keep intervention costs to about
$125–$150 per member per month and continu-
ally seek ways to increase interventions’ effec-
tiveness.

Study Data And Methods
Study Populations And Randomization Each
of the fifteen original demonstration programs
recruited Medicare beneficiaries to participate.
Mathematica randomly assigned eligible benefi-
ciaries to the treatment or the control group in
each program. Eligible beneficiaries included
anyone who resided in the program’s catchment
area, was covered by fee-for-service Medicare
with primary Part A and B coverage, and had
one or more of the program’s targeted chronic
conditions.
Most of the programs focused on coronary

artery disease, congestive heart failure, diabetes,
chronic pulmonary disease, or some combina-
tion of those conditions. Some also focused on
other chronic conditions such as hypertension,
liver disease, renal failure, cancer, serious men-
tal illness, Alzheimer’s disease, and other cogni-
tive impairments. Seven programs also required
enrollees to have been hospitalized within the
year before enrollment.
Each program excluded some beneficiaries

based on having certain conditions, such as ter-
minal illness or severe cognitive impairments.
Four programs excluded beneficiaries younger
than age sixty-five (see Appendix Exhibit 1).19
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The programs began enrollment between
April and September 2002 and were initially au-
thorized to operate for four years. Of the original
fifteen programs, four ended on or before sched-
ule in 2006; CMS extended the others for two
years or longer.
Our research sample included nearly 22,000

patients who voluntarily enrolled in these eleven
extended programs at any point during the five
years after their program’s start date in 2002.
Complete Medicare claims data were available
for services rendered in 2002–08, ensuring that
information from at least one year of potential
exposure to the intervention and follow-up was
available for all samplemembers. In practice, we
observed outcomes for an average of thirty-nine
months after enrollment.
Settings And Interventions The eleven pro-

grams were hosted by three commercial disease
management providers, one provider of health
care quality improvement services, three com-
munity hospitals, one academic medical center,
one integrated delivery system, one hospice, and
one long-term care facility. The programs were
distributed throughout the country (see Appen-
dix Exhibit 1).19

Our descriptions of the programs’ operational
features are based on the following sources:
Mathematica’s review of their written designs
and protocols; two rounds of telephone inter-
views, at three and thirty-six months after each
program began, with program leaders and clini-
cal directors; an in-depth, in-person visit to each
program about nine months after it began; writ-
ten updates of the features that listed changes
from the previous year during the fourth and
fifth years of operation; and responses fromnine
programs to a February 2009 e-mail request,
with telephone follow-up, for more detailed
information on specific approaches that we
hypothesized were playing an important role
in programs’ successes.
We conducted in-person and telephone inter-

views using semistructured discussion guides
(available from the authors on request) devel-
oped by a physician and a certified casemanager
nurse who was a past president of the CaseMan-
agement Society of America. The on-site inter-
views included discussions with multiple care
coordinators, their supervisors, and the pro-
gram’s medical director or manager. Care coor-
dinators’ interactions with a few patients were
observedduring each site visit. Theauthors anda
physician colleague participating in that phase
of the study questioned multiple respondents
to obtain unbiased descriptions of how the
programs were actually delivering care co-
ordination. Broad findings from the site visits
have been reported elsewhere.18,20

The interview guides were based on a prior
literature review21 and a conceptual model
constructed by the authors and their physician
colleague showing the planned activities of the
care coordinators, the mechanisms by which
these activities were expected to influence pa-
tients’ and physicians’ behavior, and how these
behavior changes were expected to influence
patients’ use of expensive health care services.
The guides covered ten domains of care co-
ordination programs drawn from definitions
of case management, disease management, pa-
tient self-management, care coordination, and
transitional care.
The ten domains were as follows: program

staffing and training; initial patient assessment;
problem identification and care planning;
patient education; improving communication
and coordination; improving provider practice;
arrangement of services and resources; informa-
tion technology and electronic health records;
ongoing monitoring; and quality management
and outcome measurement. Multiple questions
asked in each domain assessed the strength and
comprehensiveness of the programs’ interven-
tions in that area.20

The authors established a data collection sys-
tem to track the contacts that care coordinators
had with patients over the first year of the pro-
gram. For each contact, care coordinators re-
corded the date, reason for the contact, whether
the contact was by phone or in person, and who
initiated the contact.
The programs had several common features.

For example, each program hired experienced
registered nurses as care coordinators. The
nurses assessed patients and developed care
plans to address identified gaps or problems,
educated patients about adherence to treatment
recommendations and self-care activities, moni-
tored patients over the life of the study, and
attempted to improve the flow of information
among providers and between patients and pro-
viders. The nurses also contacted patients 1.2–
2.5 times per month, on average.
Only four programs tried to increase physi-

cians’ general adherence to evidence-based care.
In the other programs, care coordinators instead
spoke with physicians about particular patients
who they found were not receiving recom-
mended medication or preventive care, or who
experienced problems.18,20

CMSpaid eachprogramanegotiated fixedcare
management fee per beneficiary per month. The
fees were $70–$125 for four programs, $125–
$225 for five programs, and above $225 for
two programs.18,20 The averagemonthly amounts
paid to the programs over the follow-up period
were slightly lower than the negotiated rates be-
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cause eligible patientswhodisenrolled remained
in the study until death, although the program
receivedno fees for themafterdisenrollmentand
provided no further care coordination services.
Overall, 11 percent of the patients who en-

rolled during the first year of a program disen-
rolled within twelve months. Half of those pa-
tients voluntarily disenrolled; the other half died
or became ineligible for the program because of
joining a health maintenance organization or
losing Medicare Part A and B as primary cover-
age.20 The average monthly fee received over the
follow-up period was $153, ranging across pro-
grams from $70 to $269.

Data We obtained data from Medicare
claims on hospital admissions, Part A and B
Medicare expenditures, care management fees,
and service use and chronic conditions before
enrollment.We took patient characteristics and
Medicare eligibility status from the Medicare
Enrollment Database. Characteristics and preva-
lence of subgroups nationally were calculated
using the 2005 data from theMedicare 5 percent
sample.

Outcome Measures The study examined the
number of hospitalizations and Part A and B
Medicare spending permonth, with andwithout
care management fees, after enrollment. It did
not collect information on expenditures not
covered by Medicare or on Medicare expendi-
tures for prescription drugs.22We calculated hos-
pitalization and expenditures per month ob-
served for each sample member, taking into
account the period from enrollment through
mid-2008 or until the sample member died or
became ineligible. We then multiplied hospital-
izations per month by twelve to annualize them.

Statistical Analysis We calculated impacts
using an intent-to-treat analysis that included all
randomized sample members for all eligible
months, regardless ofwhether they received care
management services. We calculated results for
each program separately because the programs’
interventions, target populations, and practice
environments differed widely.
The research sample excluded the 0.3 percent

of randomized beneficiaries who did not have
Medicare fee-for-service as their primary cover-
age at enrollment. Observations were weighted
to reflect the number of eligible months.
Treatment-control comparisons were regres-

sion-adjusted to increase the precision of the
estimates and to control for any chance baseline
treatment-control differences. The regressions
controlled for demographic factors, utilization
before enrollment, and prior diagnoses for
twelve chronic conditions.
We conducted exploratory tests for four alter-

native (and overlapping) subgroups of benefici-

aries at high risk of subsequent hospitalization.
Beneficiaries were assigned to the first two sub-
groups based solely on the chronic conditions
forwhich theyhadbeen treated in theyearbefore
enrollment. Theother two subgroupswere based
on a combination of diagnoses and severity (for
which one or more hospitalizations before en-
rollment served as a proxy). Our goal was to
identify the largest subgroup we could find of
high-risk beneficiaries for which we found con-
sistent evidence of reductions in hospitaliza-
tions across multiple programs.
The first three subgroups consisted of enroll-

ees who had congestive heart failure; those who
had congestive heart failure, chronic obstructive
pulmonary disease, or coronary artery disease;
and those who had one or more of those three
conditions along with one or more hospitaliza-
tions in the year before enrollment. The fourth
subgroup consisted of enrolleeswhobelonged to
the third subgroup, plus those who had two or
more hospitalizations in the two years before
enrollment, andat least oneof the followingnine
conditions: diabetes, any type of cancer other
than skin cancer, stroke, depression, dementia,
atrial fibrillation, osteoporosis, rheumatoid ar-
thritis or osteoarthritis, and chronic kidney
disease.
Beneficiaries meeting the various subgroup

definitions had annualized hospitalization rates
during the follow-up period that were two to
three times greater than those of sample mem-
bers who did not meet these high-risk criteria.
The power of the statistical tests varied

substantially across programs and subgroups.
Although each program had well above 80 per-
cent statistical power todetect a 20percent effect
on hospitalizations for the full sample, only
four of the eleven programs had sufficient power
to detect a savings in Medicare expenditures
without program fees of $150, the average fee
received across the eleven programs.
Limitations The main limitation of this study

was its low statistical power (18–59 percent) to
detect reductions in standard Medicare expend-
itures large enough to offset program fees of
$150 for the high-risk group. Nevertheless, the
sample sizes were larger than most published
studies of care coordination.
A second limitationwas that we did not specify

which subgroups would be tested before the
demonstration began in 2002.We attempted to
mitigate concerns that the findings were simply
the result of “fishing” for significant estimates by
exploring a limited number of subgroups, each
defined by common diagnoses with high hospi-
talization rates and prior hospitalizations. Nor
are the subgroups examined the only ones for
which impacts are possible—high-risk patients
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defined by other measures (such as Medicare’s
Hierarchical Condition Categories measure
ormeasures predicting risk of a hospitalization)
might also have significant results for some of
the programs.
The third limitation was that the evaluation

was not designed to test the effects of specific
intervention approaches systematically. There-
fore, other studies will have to ascertain whether
the features correlated with success in this study
are actually the determining factors.
The study’s strengths were the use of a ran-

domized design in each of eleven independent
programs; access to complete records of Medi-
care hospitalizations and expenditures, as well
as a host of information on program features; a
large sample size; and a considerably longer fol-
low-up period than any prior studies of care co-
ordination that we have identified.

Study Results
The programs enrolled beneficiaries who were
sicker, on average, than the national Medicare
population. Compared to all Medicare benefici-
aries, enrollees also had higher educational
levels and were less likely to be Hispanic, be
under age sixty-five, or have a state buy-in for
Medicaid (an indicator of poverty) (see Appen-
dix Exhibit 2).19 These differences reflected
where the programs operated, their eligibility
criteria, and beneficiaries’ decisions to enroll.
Overall, 68 percent of the study sample at en-

rollment had coronary artery disease; 54 percent
had congestive heart failure; 40 percent had dia-
betes; and 27 percent had chronic obstructive
pulmonary disease. Sixteen percent had been
treated for depression and 9 percent for de-
mentia.
The average monthly Medicare expenditure of

$1,797 per beneficiary in the sample during the
year before enrollment was more than three
times that of beneficiaries nationwide.23 The
treatment and control groups were comparable
before the intervention, as expected (see Appen-
dix Exhibit 3).19

Programs With Significant Effects For
The Full Sample The results for the full sample
of enrollees for the six-year follow-up were
roughly comparable to those presented in the
earlier evaluation of the Medicare Coordinated
Care Demonstration covering the first four
years.18 Mercy Medical Center’s program contin-
ued to show reduced hospitalizations of about
12 percent (p < 0:05) when the two additional
years of data were included (Appendix
Exhibit 4),19 although this reduction was smaller
than the 17 percent reported earlier.18 The esti-
mated impact of Hospice of the Valley’s program

for the full sample grew in magnitude from the
7 percent previously reported18 for the first four
years to 11 percent over the full six-year period
and became significant.
None of the other nine programs showed a

significant overall treatment-control difference
in hospitalizations. Over the six years, none of
the eleven programs reduced traditional Part A
and B expenditures. Thus, there were no savings
for the full sample of enrollees in any program to
offset the care management fees.
Significant Effects For High-Risk Sub-

groups In the exploratory subgroup analyses,
four programs—those at Health Quality Part-
ners,MercyMedical Center,WashingtonUniver-
sity in St. Louis, and Hospice of the Valley—had
favorable effects on hospitalizations among one
or more of the high-risk subgroups. The other
seven programs had no effects (Exhibit 1; for
details, see Appendix Exhibit 5).19 Only the last
of the four subgroups met our robustness crite-
ria of having favorable effects across all four
programs (Exhibit 1). Thus, simply having a
high-risk condition was not sufficient; effects
were generally larger when the dimension of
severity (a recent hospitalization) was added.
In the four programs combined, average hos-

pitalizations for control-group members in the
fourth high-risk subgroup were nearly three
times higher than for control-group members
not in the subgroup (1.38 annual hospitaliza-
tions versus 0.48; data not shown). This sub-
group accounted for more than 70 percent of
the research sample for Hospice of the Valley,
Mercy, and Washington University but only
17 percent for Health Quality Partners, which
had intentionally enrolled beneficiaries with a
range of risk levels to test variations in program
effectiveness.
Three of the four programs reduced hospital-

izations for this subgroup by 13–16 per 100 bene-
ficiaries per year (8–15 percent of the control-
group mean; p < 0:10); the program with the
widest confidence interval, Health Quality Part-
ners, reduced hospitalizations by 30 per 100
beneficiaries (33 percent; p ¼ 0:02) (Exhibit 2).
Because we could not reject the hypothesis
that impacts were equal in the four programs
(p ¼ 0:95), we calculated impacts for the four
programs combined. For this combined sample,
the intervention reduced hospitalizations per
100 beneficiaries for the subgroup by 15 per year
(10.7 percent; p ¼ 0:001) (Exhibit 2).
Only Health Quality Partners’ program gener-

ated significant savings on Medicare expendi-
tures before considering the care management
fees (Exhibit 3). The average monthly estimated
effects for the other three effective programs
were favorable but not significant.
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Pooling the four effective programs to esti-
mate program effects on Medicare expenditures
shows that the programs reduced average
monthly Medicare expenditures (without fees)
by $123, or 5.7 percent (Exhibit 3).
Turning to expenditures including care

management fees, none of the four programs
generated net savings to Medicare (Exhibit 3).
However, for the four programs combined,
the estimated effect on Medicare expenditures,
including fees, was not significant, which indi-
cates that the programs as a group were cost-
neutral.

Discussion
Importance Of The High-Risk Population
Overall, the findings indicated that care co-
ordination can reduce the need for hospitaliza-
tions if programsare targeted to the rightpeople.
Four programs significantly reduced hospital-
izations by 8–33 percent amonghigh-risk enroll-
ees and were cost-neutral (Exhibit 2).
This high-risk target population is attractive

because it includes 18 percent of the Medicare
population and it accounted for a disproportion-
ately high 37 percent of Medicare fee-for-service
expenditures in the first year after these benefi-

Exhibit 2

Four Programs’ Regression-Adjusted Effects On Hospitalizations For One Subgroup Of High-Risk Enrollees, First Six Years

Health Quality
Partners

Hospice of the
Valley

Mercy Medical
Center

Washington
University in St.
Louis

Four programs
combined

Number of enrollees 273 1,138 904 1,975 4,290
Percent of all program enrollees 16.9 71.3 79.0 71.0 60.1
Statistical power to detect a 20% effect on
hospitalizations 0.40 0.92 0.92 0.99 > 0:99

Annualized number of hospitalizations

Control-group mean 0.897 1.335 1.028 1.634 1.376
Treatment-control difference −0.297 −0.160 −0.153 −0.132 −0.147
90% confidence interval −0.507, −0.086 −0.302, −0.017 −0.265, −0.042 −0.262, −0.001 −0.222, −0.072
Percent difference −33.1 −12.0 −14.9 −8.1 −10.7
p value 0.02 0.07 0.02 0.096 0.001

SOURCE Authors’ calculations based on data from the Medicare Enrollment Database, National Claims History File, and Standard Analytic File. NOTE High-risk was defined
as patients who, at the time of enrollment, met the criteria for the fourth subgroup in Exhibit 1.

Exhibit 1

Four Programs’ Regression-Adjusted Effects On Hospitalizations In High-Risk Subgroups Of Patients, First Six Years

Treatment-control differences in annualized number of hospitalizations

Health Quality
Partners

Hospice of
the Valley

Mercy Medical
Center

Washington
University in
St. Louis

Subgroupa Difference %b Difference %b Difference %b Difference %b

CHF −0.119 12.3 −0.206* 51.8 −0.159** 64.2 −0.074 46.2
CHF, CAD, or COPD −0.169*** 43.1 −0.165** 80.0 −0.117* 92.5 −0.067 76.2

≥1 of those 3 conditions and ≥1
hospitalization in prior year −0.343*** 14.2 −0.145 63.9 −0.182*** 72.6 −0.108 59.8

Previous subgroup plus those with ≥1
of 9 other conditionsc and ≥2
hospitalizations in prior 2 years −0.297** 16.9 −0.160* 71.3 −0.153** 79.0 −0.132* 71.0

SOURCE Authors’ calculations. NOTES These four programs are promising because the treatment group had fewer hospitalizations than the control group (p < 0:10) for at
least one of the subgroups analyzed. The treatment- and control-group rates were not statistically different (p < 0:10) in the other seven programs for any of these
subgroups. Treatment-control differences for all programs are reported in Appendix Exhibit 5 (see Note 19 in text). CHF is congestive heart failure. CAD is coronary artery
disease. COPD is chronic obstructive pulmonary disease. aSubgroup definitions were based on patient diagnoses and service utilization in the year or two prior to
enrollment. With the exception of cancer, diagnoses were based on claims in the year or two prior to enrollment, as defined by the Chronic Condition Data
Warehouse. User Manual, version 1.5. Warrenton (VA): Buccaneer Computer Systems and Services; 2009. A diagnosis of cancer was defined as having one or more
inpatient or two or more hospital outpatient or carrier claims in the prior year for International Classification of Diseases, Ninth Revision, codes 140–208 (all
cancers except skin cancer). bPercent of all enrollees in the subgroup. cDiabetes, cancer (not skin), stroke, depression, dementia, atrial fibrillation, osteoporosis,
rheumatoid arthritis/osteoarthritis, and chronic kidney disease. *p < 0:10 **p < 0:05, ***p < 0:01
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ciaries met the subgroup criteria—as well as
32 percent during the three years after meeting
the criteria. The subgroup criteria had clinical
face validity—that is, physicians would readily
agree that their Medicare patients who met the
criteria were at high risk of having a hospitali-
zation in the coming year—and eligible patients
could be easily identified with claims, patient
self-reports, or physician referrals.
Our finding that the programs’ effects on ser-

vice use and spending were limited to high-risk
subgroups of patients is consistent with several
other studies of care coordination interven-
tions.11–13 Care management programs tailored
to patients with congestive heart failure have
reduced hospitalization rates for high-risk pa-
tients14,17 but not for lower-risk patients.5 And a
transitional care program, which by design was
limited to patients at risk because they had re-
cently been hospitalized, had stronger impact
for beneficiaries who had recently had multiple
hospitalizations.24

Although the four programs in this study that
reduced hospitalizations for high-risk enrollees
shared many features, they differed on others
and were implemented by four disparate organ-
izations in four distinct settings, as described
above. The success of the programs in these var-
ied settings suggests that care coordination, if

directed to the appropriate populations and de-
signed correctly, could be successfully imple-
mented for fee-for-service Medicare patients in
diverse settings throughout the country.
Notably, the seven other care coordination

programs participating in the demonstration
from 2002 through 2008 did not reduce hospi-
talizations or regular Medicare expenditures
for the high-risk group; in fact, one increased
expenditures. Thus, focusing on high-risk pa-
tients alone does not guarantee success.
Distinguishing Features Of Successful

Programs Drawing on the information col-
lected on a range of program features, we found
six distinguishing features that were present in
at least three of the four programs that reduced
hospitalizations but were absent in all ormost of
the five unsuccessful programs for which we had
complete data (Exhibit 4).
One common distinguishing feature was the

amount of face-to-face contact between care co-
ordinators and patients. Programs that suc-
ceeded in reducing hospitalizations had more
frequent in-person contacts—about once a
month, on average, during the first year—either
in the patient’s home or physician’s office. These
were in addition to telephonic contacts.
Opportunities for occasional face-to-face con-

tact between care coordinators and their pa-

Exhibit 3

Four Programs’ Regression-Adjusted Effects On Medicare Parts A And B Expenditures For One Subgroup Of High-Risk
Enrollees, First Six Years

Health Quality
Partners

Hospice of
the Valley

Mercy
Medical
Center

Washington
University in
St. Louis

Four programs
combined

Number of enrollees 273 1,138 904 1,975 4,290
Percent of all program
enrollees 16.9 71.3 79.0 71.0 60.1

Statistical power to detect
$150 PBPM effect 0.18 0.32 0.59 0.38 0.75

Monthly Medicare Part A and B expenditures

Without care management
fees
Control-group mean ($) 1,363 2,364 1,366 2,521 2,159
Treatment-control
difference ($) −408 −112 −111 −98 −123

90% CI ($) −741, −76 −321, 97 −243, 22 −283, 86 −229, −17
Percent difference -30.0 −4.7 −8.1 −3.9 −5.7
p value 0.045 0.38 0.17 0.38 0.057

With care management fees
Treatment-control
difference ($) −293 66 131 61 55

90% CI ($) −626, 40 −143, 274 −1, 263 −123, 246 −51, 162
Percent difference −21.5 2.8 9.6 2.4 2.6
p value 0.15 0.61 0.10 0.59 0.39

SOURCE Authors’ calculations based on data from Medicare Enrollment Database, National Claims History File, and Standard Analytic
File. NOTES High risk was defined as patients who, at the time of enrollment, met the criteria for the fourth subgroup in Exhibit 1. PBPM
is per beneficiary per month. CI is confidence interval.
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tients’ physicians helped improve communica-
tions and trust. For example, care coordinators
in successful programs tended to be located in
buildings or campuseswhere the patients’ physi-
cians delivered care, and to talk with the physi-
cians when accompanying patients on office
visits, or when physicians visited their hospital-
ized patients. Assigning all of a physician’s pa-
tients to the same care coordinator also was
more often a feature of the successful programs
than the unsuccessful ones and contributed
to physicians’ willingness to work with care co-
ordinators.
In all four effective programs, the care co-

ordinator served as a communicationshub,mak-
ing sure that all providers had key information
about patients fromother providers. In contrast,
coordinators played this role in only two of the
ineffective programs. The coordinators made
few demands on physicians’ time but kept them
informed of patients’ failure to adhere to medi-
cation regimens and any deterioration in pa-
tients’ condition between office visits.
Another distinguishing approach was the

presence of strong, evidence-based patient edu-
cation intervention.Theeducation interventions
in the programs at Health Quality Partners and
Mercy Medical Center were among the top
three when all fifteen programs were rated in
the original evaluation.18,20 Programs taught pa-
tients about their diseases, how to recognize
symptoms, and other recommended self-care is-
sues, including adherence to diet and exercise
regimens and condition-specific self-monitor-
ing, such as weighing oneself daily, measuring
blood pressure, and measuring blood sugar (for
patients with diabetes). Three of the effective
programs trained care coordinators in behav-
ior-change techniques and motivational inter-
viewing and used the techniques consistently,
whereas only one ineffective program did so.
The four effective programs had comprehen-

sive medication management, built on reliable
sources of information about patients’ medica-
tions and ready access to pharmacists or the pro-
gram’s medical director to address problems.
Only successful programs had significant effects
on the proportion of surveyed beneficiaries re-
porting that someone had taught them how to
take medications correctly.
A timely, comprehensive response to transi-

tions between care settings—most notably,
transitions from hospitals—was another distin-
guishing feature. This was less systematic and
protocol-driven than some proven transitional
care models.14–16 However, three of the four pro-
grams that reduced hospitalizations had mech-
anisms to inform care coordinators quickly
when a patient was hospitalized and a process

for them to develop a comprehensive transi-
tion plan.
Care coordinators communicated with hospi-

tal staff during admission about the patient’s
current diagnoses, medications, and relevant
psychosocial issues; visited and assessed pa-
tients in person while in the hospital; reviewed
discharge instructions and medications; con-
tacted patients after they returned home; and
ensured that patients made and kept follow-up
appointments with their physicians after dis-
charge.
Implications Our study has important, evi-

dence-based implications for how policy makers
and program operators can design a care co-
ordination program that should be more likely
to succeed than earlier efforts.
The first major implication is that offering

such programs to beneficiaries receiving fee-
for-service care can reduce hospitalizations over
multiple years if they are directed at individuals
with a high risk of near-term hospitalization.

Exhibit 4

Features Distinguishing Four Programs That Reduced Hospitalizations For High-Risk
Enrollees

Number of programs with
feature

Feature

Among 4
programs
that reduced
hospitalizations

Among 5
programs
that
did not

Face-to-face patient contact: more than 0.9 per
month (based on data from first year of
programs) 3 1

Physician engagement and cooperation
Care coordinators located near physicians,
attended patient appointments, or saw
physicians on hospital rounds 4 1

Physician works with just 1 care coordinator 3 2
Paid physician 0 4

Care coordinator had “communications hub” role
with physicians 4 2

Patient education: used behavior change model in
addition to providing factual information 3 1

Transition management—care coordinators:
Usually had timely notification of an admission to
hospital/emergency department 3 3

Contacted patient during hospitalization 4 1
Requested copy of patient discharge instructions 3 1
Used transition protocol and monitored for
consistent use 2 0

Medication management
Had information about medications from source
other than patient 4 1

Consulted with pharmacist or program medical
director when medication problems arose 4 2

SOURCE Authors’ analysis. NOTE These nine programs responded to a February 2009 e-mail request
for more information on specific program features.
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The high-risk subgroup that we found to yield
the most consistent findings across programs
and to capture a sizable proportion of Medicare
beneficiaries and total Medicare expenditures
included both beneficiaries who had both a
common, high-risk chronic condition (conges-
tive heart failure, coronary artery disease, or
chronic obstructive pulmonary disease) and a
hospitalization in the past year and beneficiaries
with one or more of nine other chronic condi-
tions and two or more hospitalizations in the
previous two years. This subgroup is not the only
one for which impacts are possible—the key is
that the definition correctly identifies people
who are expected to have a consistently high rate
of hospitalizations (at least one per year) over
the next few years.
The patients our definition labels as high-risk

enrollees are easily identified and constituted
17 percent of the Medicare population in
2005, accounting for a disproportionate 37 per-
cent of total Medicare spending in the calendar
year after meeting the high-risk definition
(2006) and 32 percent of Medicare spending
in the three years after meeting the definition
(2006–08). Thus, deploying these interventions
to similar beneficiaries around the country could
greatly reduce national Medicare spending for
hospitalization.
The secondmajor implication is that programs

aremore likely to reduce hospitalizations if they
employ six specific approaches, describedbelow.
A program with these features can succeed in
urban or rural settings and in a range of organi-
zational settings. At the same time, the different
settings in which programs operate and the
many components (and combinations of compo-
nents) of care coordination make it difficult to
determine whether some are necessary and suf-
ficient features for success.
Nonetheless, our comparison of the four dem-

onstration programs that reduced hospitaliza-
tions for high-risk patients to the programs that
did not suggests that care coordinators should
have frequent face-to-face contact with patients
during their first year to establish trust; have
occasional face-to-face contact with patients’
physicians to improve communications and col-
laboration; serve as a communications hub,
making sure that all providers have key informa-
tion about the patient from other providers; use
behavior-change techniques and motivational
interviewing to help patients follow recommen-

dations concerning medication, behavior, and
self-care; have reliable information about pa-
tients’ medications and ready access to pharma-
cists or the program’s medical director to
address problems; and implement a comprehen-
sive approach to transitions from hospital to
home. This last approach should include receiv-
ing early notification when a patient is hospital-
ized, supporting the patient during transition
betweendifferent care settings, andencouraging
thepatient tomake andkeep follow-upphysician
appointments.
The third implication is that generating net

savings for Medicare will require modest fees
and increased effectiveness. The observed reduc-
tions in hospitalizations generated sufficient
savings to cover monthly fees for care co-
ordination only if fees had been roughly $125–
$150 per member (during the 2002–08 period).
Thus, programs must find cost-effective ways to
deliver their interventions.Whether provided as
a fee-based independent intervention like the
demonstration programs or built into capitated
programs such as managed care plans or
accountable care organizations, such effects
should be achievable. Regardless of the setting,
the costs for care coordination for this high-risk
group will have to be kept to this range in order
to yield net savings.
Finally, programs need to build on the lessons

in this article and their own experiences to find
ways to enhance their effectiveness. The demon-
stration program with the largest effects, at
Health Quality Partners, was very data-driven,
tracking care coordinators’ performance and
continually assessing the effectiveness of newly
introduced intervention components and refine-
ments to existing ones. Another program, at
Washington University, discussed in a separate
article in this month’s issue of Health Affairs,
fundamentally changed its nature after four
years, resulting inmuch larger impacts onMedi-
care spending while actually decreasing its costs
for delivering the intervention.25

We believe these implications forMedicare co-
ordinated care programs and policy makers are
applicable whether medical homes, accountable
care organizations, communities, or payers im-
plement the programs. Achieving net savings
will not be easy, but these findings suggest that
it is possible with the proper targeting, program
design, and fee structure. ▪

Avoidable Admissions

1164 Health Affairs JUNE 2012 31 :6

at THE COMMONWEALTH FUND
 on June 2, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/


A version of this article was presented
at the AcademyHealth Annual Research
Meeting, Boston, Massachusetts,
June 27–29, 2010. Funding for this
analysis and the final e-mail survey of
the programs was provided by the
Robert Wood Johnson Foundation’s

Changes in Health Care Financing and
Organization initiative, and by the
Centers for Medicare and Medicaid
Services (CMS) through the Medicare
Chronic Care Practice Research
Network. The authors are grateful to the
care coordination programs for

participating in the study site visits and
interviews. The authors thank Linda
Magno, Renee Mentnech, Carol Magee,
Cindy Mason, and William Clark at CMS
for helpful comments on this work.

NOTES

1 Thorpe KE, Howard D. The rise in
spending among Medicare benefici-
aries: the role of chronic disease
prevalence and changes in treatment
intensity. Health Aff (Millwood).
2006;25(5):w378–88. DOI: 10.1377/
hlthaff.25.w378.

2 Bodenheimer T. Coordinating care—
a perilous journey through the
health care system. N Engl J Med.
2008;358:1064–71.

3 Lorig K, Sobel D, Stewart A, Brown B
Jr., Bandura A, Ritter P. Evidence
suggesting that a chronic disease
self-management program can im-
prove health status while reducing
hospitalization. Med Care. 1999;
37(1):5–14.

4 Wheeler J. Can a disease self-
management program reduce health
care costs? The case of older women
with heart disease. Med Care.
2003;41:706–15.

5 DeBusk RF, Houston Miller N,
Parker KM, Bandura A, Kraemer HC,
Cher DJ, et al. Care management for
low-risk patients with heart failure: a
randomized, controlled trial. Ann
Intern Med. 2004;141(8):606–13.

6 Mattke S, Seid M,Ma S. Evidence for
the effect of disease management: is
$1 billion a year a good investment?
Am J Manag Care. 2007;13:670–6.

7 Smith B, Forkner E, Zaslow B,
Krasuski RA, Stajduhar K, Kwan M,
et al. Disease management produces
limited quality-of-life improvements
in patients with congestive heart
failure: evidence from a randomized
trial in community-dwelling pa-
tients. Am J Manag Care. 2005;
11(11):701–13.

8 Nelson L. Lessons from Medicare’s
Demonstration Projects on Care
Coordination. Washington (DC):
Congressional Budget Office; 2012
Jan 18.

9 Bott DM, Kapp MC, Johnson LB,
Magno LM. Disease management for
chronically ill beneficiaries in tradi-
tional Medicare. Health Aff (Mill-

wood). 2009;28(1):86–98.
10 Boult C, Reider L, Leff B, Frick KD,

Boyd CM,Wolff JL, et al. The effect of
guided care teams on the use of
health services: results from a clus-
ter-randomized controlled trial.
Arch InternMed. 2011;171(5):460–6.

11 Dorr D, Wilcox AB, Brunker CP,
Burden RE, Donnelly SM. The effect
of technology-supported, multidi-
sease care management on the
mortality and hospitalizations of
seniors. J Am Geriatr Soc. 2008;
56(12):2195–202.

12 Counsell SR, Callahan CM, Clark
DO, Tu W, Buttar AB, Stump TE,
et al. Geriatric care management for
low-income seniors: a randomized
controlled trial. JAMA. 2007;
298(22):2623–33.

13 Counsell SR, Callahan CM, Tu W,
Stump TE, Arling GW. Cost analysis
of the Geriatric Resources for As-
sessment and Care of Elders care
management intervention. J Am
Geriatr Soc. 2009;57(8):1420–6.

14 Naylor MD, Brooten DA, Campbell
RL, Maislin G, McCauley KM,
Schwartz JS. Transitional care of
older adults hospitalized with heart
failure: a randomized, controlled
trial. J Am Geriatr Soc. 2004;
52(5):675–84.

15 Coleman EA, Parry C, Chalmers S,
Min S. The care transitions inter-
vention: results of a randomized
controlled trial. Arch Intern Med.
2006;166:1822–8.

16 Naylor MD, Brooten D, Campbell R,
Jacobsen BS, Mezey MD, Pauly MV,
et al. Comprehensive discharge
planning and home follow-up of
hospitalized elders: a randomized
clinical trial. JAMA. 1999;281(7):
613–20.

17 Rich MW, Beckman V,Wittenberg C,
Leven CL, Freedland KE, Carney RM.
Multidisciplinary intervention to
prevent the readmissions of elderly
patients with congestive heart fail-
ure. N Engl J Med. 1995;333:1190–5.

18 Peikes D, Chen A, Schore J, Brown
R. Effects of care coordination on
hospitalization, quality of care, and
health care expenditures among
Medicare beneficiaries. JAMA.
2009;301(6):603–18.

19 To access the Appendix, click on the
Appendix link in the box to the right
of the article online.

20 Brown R, Peikes D, Chen A, Schore J.
15-site randomized trial of coordi-
nated care in Medicare FFS. Health
Care Financ Rev. 2008; 0(1):5–25.

21 Chen AY, Brown R, Archibald N,
Aliotta S, Fox PD. Best practices in
coordinated care [Internet]. Prince-
ton (NJ): Mathematica Policy Re-
search; 2000 Mar 22 [cited 2012
May 10]. Available from: http://
www.mathematica-mpr.com/PDFs/
bestpractices.pdf

22 Brown R, Aliotta S, Archibald N,
Chen A, Peikes D, Schore J. Research
design for the evaluation of the
Medicare coordinated care demon-
stration. Princeton (NJ): Mathema-
tica Policy Research; 2001 Feb 13.

23 Centers for Medicare and Medicaid
Services. Statistical supplement,
2005 edition [Internet]. Baltimore
(MD): CMS; [last modified 2012Mar
28; cited 2012 May 4]. Available for
download from: https://www.cms
.gov/Research-Statistics-Data-and-
Systems/Statistics-Trends-and-
Reports/MedicareMedicaidStat
Supp/2005.html

24 Jack B, Chetty D, Anthony D,
Greenwald J, Sanchez G, Johnson A,
et al. A re-engineered hospital dis-
charge program to decrease re-
hospitalization. Ann Intern Med.
2009;150(3):178–87.

25 Peikes D, Peterson G, Brown R, Graff
S, Lynch J. How changes in Wash-
ington University’s Medicare Coor-
dinated Care Demonstration pilot
ultimately achieved savings. Health
Aff (Millwood). 2012;31(6):1216–26.

JUNE 2012 31 :6 Health Affairs 1165

at THE COMMONWEALTH FUND
 on June 2, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/


ABOUT THE AUTHORS: RANDALL S. BROWN, DEBORAH PEIKES,
GREG PETERSON, JENNIFER SCHORE & CAROL M. RAZAFINDRAKOTO

Randall S. Brown is
vice president and
director of health
research at
Mathematica Policy
Research.

In this month’s Health Affairs,
Randall Brown and colleagues
report on their examination of
Medicare Coordinated Care
Demonstration projects to isolate
what factors were most successful
in reducing hospitalizations among
Medicare beneficiaries at high risk.
Among the most important features
were having care coordinators
supplement their telephone calls to
patients with frequent in-person
visits and provide comprehensive
medication management, patient
education, and transitional care.
Although they did not generate
savings, they reduced
hospitalizations without increasing
total costs. These features should
be incorporated into medical
homes, accountable care
organizations, and other policy
initiatives, and more cost-effective
ways should be found to deliver the
services, the authors write.

Brown is vice president and
director of health research at
Mathematica Policy Research,
specializing in studies of care
coordination and long-term care.
He is principal investigator of the
Money Follows the Person long-
term care support program
evaluation and directs the federally
funded Center of Excellence for
Disability Research.

For the disability program,
Brown oversees ten independent
studies of interventions designed
to improve the lives of “dual
eligibles” and others with
disabilities. He serves on the

AcademyHealth Methods Council,
and he holds a doctorate in
economics from the University of
Wisconsin.

Deborah Peikes is a
senior researcher at
Mathematica Policy
Research.

A senior researcher at
Mathematica, Deborah Peikes is an
expert on evaluating care
coordination interventions for
people with chronic illnesses as
well as the patient-centered
medical home model of primary
care. She led the impact analysis of
CMS’s Medicare Coordinated Care
Demonstration—the subject of this
article in Health Affairs—and leads
CMS’s current evaluation of one of
the demonstrations in that
program. In 2010 Peikes and
Brown received “best paper”
awards from the National Institute
for Health Care Management and
AcademyHealth for an article about
the care coordination
demonstration. Peikes holds a
master’s degree in public affairs,
with a concentration in economic
policy, and a doctorate in public
policy, both from Princeton
University.

Greg Peterson is a
health researcher at
Mathematica Policy
Research.

Greg Peterson is a health
researcher at Mathematica Policy
Research, specializing in payment
reform, chronic care management,
long-term care, and the quality of
care for Medicare and Medicaid
recipients. He is a co–principal
investigator for the ongoing
evaluation of the Medicare
Coordinated Care Demonstration,
and he is heading a study for the
Center of Excellence for Research
on Disability on the impacts of
waiting periods for Medicaid home
and community-based services.
Peterson earned a master’s

degree in public affairs from
Princeton University and is a
doctoral candidate at the George
Washington University.
Now retired, Jennifer Schore was

a senior health researcher
specializing in long-term care and
qualitative studies of care
coordination issues. She earned a
master’s degree in social work at
Rutgers University.

Carol M.
Razafindrakoto is a
senior systems
analyst at
Mathematica Policy
Research.

Carol Razafindrakoto is a senior
systems analyst at Mathematica
Policy Research who works on
health, education, employment,
and welfare studies. Recently, he
processed and analyzed data
pertaining to Medicare and
Medicaid populations, particularly
people with chronic illnesses. He
earned a master’s degree in
epidemiology from the University
of Wisconsin.

Avoidable Admissions

1166 Health Affairs JUNE 2012 31 :6

at THE COMMONWEALTH FUND
 on June 2, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/

