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Medicare beneficiaries in fee-for-service
(FFS) who had chronic illnesses and volun-
teered to participate in 15 care coordination
programs were randomized to treatment
or control status. Nurses provided patient
education (mostly by telephone) to improve
adherence and ability to communicate with
physicians. Patients were contacted an aver-
age of two times per month. The findings
after 2 years are not encouraging. Few pro-
grams improved patient behaviors, health,
or quality of care. The treatment group had
significantly fewer hospitalizations in only
one program; no program reduced gross
or net expenditures. However, effects may
be observed when 4 years of followup are
available and sample sizes increase.

INTRODUCTION

Chronic illnesses, such as heart dis-
ease and diabetes, pose a significant
expense to the Medicare Program and
a major detriment to beneficiaries’ qual-
ity of life. Just under one-half of all ben-
eficiaries in 1997 were treated for one
or more of eight categories of chronic
illnesses, and they accounted for three-
fourths of all Medicare spending in 1998
(Brown et al., 2007). Furthermore, ben-
eficiaries often have multiple chronic ill-
nesses, which compounds the cost and
complexity of their care. The 12 percent
with three or more of these eight chronic
health problems accounted for one-third
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of all Medicare spending. Coordinating
the care these patients require is difficult,
because Medicare beneficiaries with one
or more of the eight illnesses saw an aver-
age of 17 different FFS providers per year
during 2002-2005 (Chen et al., 2007), the
median patient with coronary artery dis-
ease saw 10 different physicians during a
year, and there is often no one physician
responsible for a beneficiary’s care (Pham
et al., 2007). Furthermore, the care that
Medicare beneficiaries receive for chronic
illnesses is often uneven and of poor
quality (Asch et al.,, 2006; Leatherman
and McCarthy, 2005; Jencks, Huff, and
Cuerdon, 2003).

Despite the costs and complexity of
providing effective chronic care, studies
have suggested that many acute health
problems, and the resulting monetary and
social costs, can be prevented if (1) patients
are provided with medical care that is
consistent with recommended standards
(Institute of Medicine, 2001; Shojania et
al.,, 2004); (2) patients adhere to recom-
mended diet, medication, exercise, and
self-care regimens (Bodenheimer et al.,
2002); and (3) providers communicate
better with each other and their patients
(Coleman and Berenson, 2004; Stille et al.,
2005). A number of small pilot programs
designed to improve patients’ adherence
to treatment regimens and physicians’
adherence to professional guidelines
have improved outcomes and reduced
health care utilization for patients with
heart disease (Mattke, Seid, and Ma,
2007; Clark et al., 2005; McAlister et al.,
2004). This potential has led many health
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maintenance organizations and indemnity
insurers to develop their own programs
or contract with care coordination (more
often called disease management [DM])
providers for such programs (Sidorov et
al.,, 2002; Villagra and Ahmed, 2004 for
evidence of the effectiveness of DM for
diabetic patients in a managed care set-
ting). However, credible evidence from
large-scale studies on the effectiveness
of care coordination is not yet avail-
able, and the literature shows mixed
effects on health outcomes and cost
(Mattke, Seid, and Ma, 2007; Gravelle et
al., 2007; Smith et al., 2005; Goetzel et
al., 2005; DeBusk et al., 2004; Galbreath
et al.,, 2004; U.S. Congressional Budget
Office, 2004).

The congressionally mandated Medi-
care Coordinated Care Demonstration
(MCCD) is among the first random as-
signment multisite studies of care coordi-
nation. It tests specifically whether care
coordination and DM can lower costs and
improve patient outcomes and well being
for Medicare FFS beneficiaries with
chronic illnesses.

In early 2002, CMS announced the
selection of 15 demonstration programs
for the MCCD in a competitive awards
process under which each was allowed to
define, within broad boundaries, its own
intervention and target population. Each
program began enrolling patients between
April and September 2002 and was autho-
rized to operate for 4 years. Eleven of
these programs later requested, and were
granted, 2-year extensions. Beneficiaries
who agreed to participate were randomly
assigned by the evaluator, MPR, to either
the treatment group, which received the
intervention, or the control group, which
did not. Both groups continued to have tra-
ditional Medicare coverage and were free
to access FFS providers in the usual man-
ner. CMS paid each program a negotiated

monthly payment for care coordination of
S50 to $444 per treatment group beneficiary
per month, with a mean of $196.

The 15 programs differed widely in how
they implemented their care coordination
interventions with patients and providers.!
All of the programs conducted assess-
ments of patients’ needs and condition and
developed patient care plans. All but one
of the MCCD programs provided patient
education to improve adherence to medi-
cation, diet, exercise, and self-care regi-
mens. Most of the education consisted of
nurses providing factual information; a few
also used behavior change models like the
transtheoretical approach (Prochaska and
DiClemente, 1983) or techniques like moti-
vational interviewing (Emons and Rollnick,
2005). Almost all of the programs used
standard curricula and had processes for
assessing the effectiveness of the educa-
tion, ranging from reviewing clinical indi-
cators to assessing patients’ self-reported
behavior and responses to questions about
their knowledge.

Most programs sought to improve com-
munication between patients and provid-
ers by training patients to communicate
more effectively, and sent physicians regu-
lar written reports on patients. Only four
programs focused on improving provider
practice, in part to minimize the burden
on physicians. However, six programs
did expect program participants’ primary
physician to participate in the care coor-
dinators’ care planning for patients, and
nine programs paid the physician for tele-
phone or in-person meetings or review of
program reports. Five of the 9 programs
paid the physicians a per capita fee, typi-
cally $20 to $30 per month per patient. The
programs devoted relatively little attention

1 Information on the interventions is drawn from two rounds of
telephone calls at about months 3 and 36 after startup, an inper-
son site visit 9 months after startup, and a management informa-
tion system the authors designed for the demonstration (Brown
et al., 2007).
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to increasing patients’ access to needed
support services such as home-delivered
meals, transportation, or to coordinating
care across providers and settings.

The intensity of interventions varied.
Care coordinators’ caseloads for programs
ranged between 36 and 86 for 11 of the
15 programs; the other 4 had average
caregiver caseloads over 100 (Table 1).
Because the program was voluntary, care
coordinators were able to contact virtu-
ally all patients for initial assessments (in
person, for 10 of the programs) and later
to monitor their well-being and progress.
Most programs contacted patients 1 to
2.5 times per month on average, but three
contacted patients more frequently (4 to
8 times per month). Most contacts were
by telephone; however seven programs
provided over one-quarter of contacts in
person. The care coordinators (rather than
the patients) initiated about 90 percent or
more of the contacts in most programs.
Three programs used home telemonitor-
ing devices for all patients to transmit
patients’ weights, other clinical indicators,
and symptom reports to their care coordi-
nators daily, and another three programs
used such devices for selected patients.

Study Population

Medicare beneficiaries were eligible
to volunteer for the study if they were in
FES (traditional) Medicare, had one of
the chronic conditions targeted by the
program, and lived in the program’s catch-
ment area. Ten programs required that the
beneficiary have a hospitalization for the
target condition in the 12 months (or less)
prior to enrollment (although lags between
programs’ identification of such patients
and patient enrollment sometimes led to
longer gaps). Each program also defined
its own exclusion criteria, with a few pro-
grams excluding beneficiaries under age

65 or with end stage renal disease (ESRD),
among others. By design, enrollees were
not included in the research sample if (1)
they were members of the same house-
hold as research sample members (to
avoid contamination such applicants were
automatically assigned the same interven-
tion status as their household member,
but these second members were not con-
sidered part of the research sample), (2)
the programs could not provide correct
Medicare health insurance claims num-
bers that were needed to obtain claims data
(very few cases), or (3) they did not meet
CMS’ three demonstration-wide require-
ments during one or more months of the
followup period (having both Parts A and B
coverage, having Medicare as the primary
payer, and being in FFS at the start of the
followup period).

In each site, eligible applicants to the
program were randomly assigned to the
treatment or control group, in a 1:1 ratio, at
the time they volunteered for the program
and signed the patient consent form. The
sequence of assignments was generated
by randomly selecting 4-digit “strings” of
treatment-control assignments, exclud-
ing strings with all treatments or all con-
trols, to minimize the likelihood that runs
of more than 6 consecutive treatment or
control group assignments were made.?
The sequence was generated by an MPR
statistician and neither the process nor the
strings were revealed to anyone. Program
operators’ intake staff recruited patients
for the study, and submitted their identify-
ing information through a Web site devel-
oped by MPR. The software checked cases
to ensure they or a household member
had not been previously enrolled, ascer-
tained that the required information was

2 The strings included 14 of the 16 possible sequences, (e.g.,
TTCC, TCCT, TCCC, etc.), excluding only TTTT and CCCC.
Thus, the maximum number of consecutive controls (or
treatments) was Six.
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included and met certain validity checks,
and returned the random assignment
result within 30 seconds after submission.
In the five sites that requested it, random-
ization was performed separately by strata
defined by a severity of illness assessment
provided by the programs. After random
assignment, eligible applicants were noti-
fied of their treatment or control group
status, and the programs’ staff began work
with the treatment group only.

The mix of sociodemographic character-
istics and chronic conditions of enrollees
(measured over the 24 months immediately
preceding their enrollment in the dem-
onstration) varied substantially across
programs. Compared with all Medicare
beneficiaries, enrollees were more highly
educated and had higher incomes (Brown
et al., 2007), and were less likely to be
under age 65, or enrolled in Medicaid
(Table 2). The most common conditions
the study sample had been treated for in
the 2 years before enrollment were coro-
nary artery disease (CAD) (66 percent),
congestive heart failure (CHF) (54 per-
cent), and diabetes (41 percent). The pro-
portion originally eligible for Medicare
due to disabilities or having ESRD ranged
from 1 to 40 percent. Most of the programs
enrolled high-cost patients: pre-enrollment
Medicare expenditures averaged more
than $2,000 per month during the year
before enrollment for participants in seven
programs, but less than $600 per month for
three programs; the average for Medicare
beneficiaries in FFS nationwide was $552
per month in 2003 (Centers for Medicare
& Medicaid Services, 2006).

Data

Data on hospital use and expenditures
were obtained from the Medicare Standard
Analytic File. The Medicare National
Claims History File provided data on all

other services used. Patient characteris-
tics and eligibility for Medicare were taken
from the Medicare enrollment database. A
patient survey conducted by MPR roughly
10 months after randomization provided
data on patient behavior, health outcomes,
and satisfaction with health care. The
amount CMS paid to the programs for
the care coordination intervention for any
given treatment group patient was obtained
from Medicare claims files with special
G-codes designated for the demonstration.

Followup Period

To measure the effects on hospitaliza-
tions, Medicare expenditures, and quality of
care, we compared outcomes for the treat-
ment and control groups in each program.
Outcome measures were constructed for
two time periods for which the samples
overlapped but differed. Treatment-control
differences in quality-of-care measures
were estimated by comparing outcomes
during the 12 months following the month
of random assignment for all beneficiaries
randomized during the program’s first
year of operations. Effects on hospital use
and total expenditures per eligible month
were estimated over the first 25 calendar
months of program operations, using all
sample members who were enrolled in the
program through the first 25 months, and
calculated over all eligible patient-months
in that time period.

Sample size for the 1-year followup
exceeded 1,000 for four programs, but was
less than 120 for three programs. Only six
programs had at least 600 sample mem-
bers, the minimum needed to have 80
percent power to detect effects of 20 per-
cent or more on number of hospitalizations
or on binary survey or claims variables
with a mean of 0.50. For the 25-month
analysis, sample sizes were substantially
larger with 11 programs having at least
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600 cases. However, only three of the pro-
grams had 80 percent power to detect
impacts on expenditures of 20 percent
or larger (requiring roughly 1,400 sam-
ple members, 700 in each group), given
the substantially greater coefficient of
variation for expenditures (1.5) than for
hospitalizations (1.0).

Medicare expenditures and service use
are measured only over those months
when the sample member met (for at
least one day of the month) the basic
eligibility requirements for the demon-
stration. The evaluation began measur-
ing Medicare expenditures and service
use in the first full month after random
assignment. Observations are weighted to
reflect the number of months the patient
was eligible for the study over the time
period examined.

STATISTICAL ANALYSIS

An intent-to-treat design was used. All
beneficiaries who were randomly assigned
were included in the analyses. The nature
and intensity of intervention received var-
ied substantially across programs, and
across sample members within any pro-
gram, depending on their interest and
assessed needs.

Regression models were used to esti-
mate impacts on hospitalizations and
costs. The regressions controlled for age;
sex; whether the beneficiary had been
treated for CHF during the 2 years before
randomization (in programs that did not
exclusively target CHF); the number of the
following conditions the patient had been
treated for during the 2 years before ran-
domization: CAD, CHF, stroke, diabetes,
cancer, chronic obstructive pulmonary
disease, dementia, peripheral vascular dis-
ease, ESRD, depression, and asthma; the
annualized number of hospital admissions

in the previous year; and total Medicare
Parts A and B expenditures per month in
the prior year.3 The survey data were ana-
lyzed by comparing the unadjusted means
of the treatment and control groups.

Only main effects were estimated at the
site level, as sample sizes were not ade-
quate for analysis of subgroup effects. All
of the analyses conducted were prespeci-
fied in a research design report prepared
for the study (available at http://www.
mathematica-mpr.com/publications/pdfs/
researchdesign.pdf). To address the prob-
lem of multiple test bias, given the large
number of outcome measures examined
for quality of care, we grouped outcomes
by domain and did not attribute treatment-
control differences in any domain to the
effects of the program unless the number
of statistically significant findings in that
domain was markedly greater than what
might be expected to occur by chance.

RESULTS
Patient Knowledge and Behavior

Despite a heavy focus on patient educa-
tion, only five programs had significant
treatment-control differences on any of the
eight knowledge or behavior measures
examined (Table 2). Only one program had
significant favorable differences for two of
the measures (exercising regularly, and
trying to cut down on drinking). For some
measures, this was due in part to the high
adherence rate among the control group
leaving little room for improvement (e.g.,
90 percent for adherence to medications
[Brown et al., 2007]).

3 Various other specifications, including log transformations of
expenditures, were also examined; none led to substantively dif-
ferent conclusions. CHF was explicitly controlled for because it
was the chronic condition most often targeted, and because costs
are substantially higher for patients with CHF than for most
other chronic conditions.
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Table 3

Effects of the Medicare Coordinated Care Demonstration on Patient’s Quality of Care During
First Year After Enrollment

Number of Programs

With Moderate With Large Programs with

Outcome With Data'  Improvements? |mprovements? Impacts
Knowledge and Behavior3
Understands Diet 12 1 0 CenVaNet
Follows Healthful Diet 12 0 1 Washington University
Understands Exercise 12 1 0 Medical Care Development
Exercises Regularly 12 1 0 Health Quality Partners (HQP)
Misses Doses of Medication 12 0 0 —
Visits Physician with List of Questions 12 0 0 —
Tried to Quit Smoking (Smokers Only) 12 0 1 QMed
Tried to Cut Down on Drinking

(Drinkers Only) 12 0 1 HQP
Preventative Care

All Patients
Flu Vaccine3 12 1 0 CenVaNet
Pneumonia Vaccine3 12 1 0 HQP
Colon Cancer Screening# 5 14 0 0 —
Screening Mammography4.7 14 0 1 HQP
Diabetes Patients*
Diabetes Education 14 0 0 —
Eye Examination 14 0 0 —_
Cholesterol or Lipid Test 14 1 1 Carle, HQP
Hemoglobin A1c Test 14 1 0 Carle
Urine Test for Protein 14 0 1 Carle
Congestive Heart Failure (CHF)

Patients%7
LV Function Test 14 0 0 —
Coronary Artery Disease (CAD)

Patients>
Cholesterol or Lipid Test 14 1 1 Carle, HQP
Preventable Hospitalizations4 14 2 1 CenVaNet, Georgetown, Hospice

of the Valley

Health Status and Well-Being3
Emotional Distress 12 3 0 CorSolutions, HQP, Mercy
Depression 12 0 0 —
Poor Sleep 12 2 0 Avera, Jewish Home and Hospital
Pain 12 2 0 Hospice of the Valley, QMed
Effect of Primary Condition on Life 12 1 0 CenVaNet
Physical Health Summary Score 12 1 0 CorSolutions
Mental Health Summary Score 12 0 0 —

1 Measures for which 12 sites have data were obtained from the patient survey. The claims-based measures excluded quality oncology because
the program’s focus on beneficiaries with cancer makes measures of general preventative care and preventative care for diabetes, CHF, and CAD
irrelevant for the program.

2 Moderate=a statistically significant treatment-control difference (p<= 0.10) that favors the treatment group and is less than 10 percentage points
and less than one-half the control group proportion (pc) or its complement (1-pc). Large=a statistically significant treatment-control difference (p<=
0.10) that favors the treatment group and is more than 10 percentage points or at least one-half the control group proportion [pc] or its complement
(1-po).

3 Sample sizes for the survey ranged from 395 to 684 per site across the 12 sites in which surveys were conducted. The survey sample was evenly
split between treatment and control groups; response rates (from 84.9 to 97.6 percent) were similar for the treatment and control groups in each site.

4 Sample sizes for the claims-based measures ranged from 55 to 2,042 per site across 14 sites.
5 Colon cancer screening is fecal occult blood testing, screening colonoscopy, sigmoidoscopy, or barium enema.
6 Screening mammography is only assessed for females.

7 Enrollees were defined as having diabetes, CHF, or CAD if they had a Medicare claim with such a diagnosis in the 2 years prior to enroliment;
diagnosis categories are not mutually exclusive.

SOURCE: Brown, R., Peikes, D., Chen, A., and Schore, J., Mathematica Policy Research, Inc., 2008.
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Quality of Preventive Care

Only 2 of the 15 programs showed com-
pelling evidence of effects on quality of
preventive care indicators during enroll-
ees’ first year in the program (Table 3).
Carle Clinic and Health Quality Partners
each appear to have improved 4 of the 11
measures of general and disease-specific
preventive care. Carle had moderate to
large treatment-control differences in test-
ing for cholesterol, hemoglobin A1C, and
urine protein in beneficiaries with diabe-
tes, and testing for cholesterol in benefi-
ciaries with CAD. Health Quality Partners’
treatment group had significantly higher
rates of pneumonia vaccination, screening
mammography, and cholesterol testing in
both diabetes and CAD patients. The treat-
ment groups in CenVaNet, Georgetown,
and Hospice of the Valley had significantly
lower rates of potentially preventable
hospitalizations.

Health Status

Eight of the programs each had one
or two statistically significant differences
favoring the treatment group, among
the seven outcome measures related to
patients’ health status and quality of life
(Figure 1). All of these differences were
modest in size. None of the programs had
statistically significant treatment-control
differences in mortality (Brown et al.,
2007).

Looking across the various indicators of
quality of care, we see little evidence that
the programs individually or as a group
had marked effects (Figure 1). Only Health
Quality Partners had consistently favorable
effects on substantially more quality indica-
tors than would be expected by chance (7
of the 27 measures).

Medicare Service Use

Overall, combining the 15 programs
(Table 4), the treatment group experienced
4 percent fewer hospitalizations than the
control group during the first 25 months of
operations, but the modest difference was
not statistically significant (p = 0.145). The
difference was statistically significant for
only 1 of the 15 programs, Mercy, where
the average number of hospitalizations for
the treatment group was 27 percent lower
than that for the control group (p = 0.003).

Medicare Expenditures

Looking at the 15 programs combined,
there was no effect on monthly Medicare
expenditures over the 25-month period,
even before considering the care coordi-
nation fees (Table 5). Mercy’s treatment
group’s 27 percent fewer hospitaliza-
tions resulted in 13 percent ($154) lower
monthly Medicare expenditures relative
to the control group over the first 25 cal-
endar months, and the p-value (0.105) was
just above the 10-percent significance level
for a two-tailed test. The difference, how-
ever, is not enough to offset Mercy’s aver-
age effective care coordination fees of $245
per month over this time period. Some
other programs had lower expenditures
for the treatment than control group, but
none of these were statistically significant.
One program, Charlestown, had average
monthly Medicare expenditures that were
21 percent (8212) higher for the treatment
group. Analyses conducted using the loga-
rithm of expenditures as the dependent
variable (to account for the right-skewed
distribution of costs per month) improved
the statistical precision, making both of
these sites’ estimates significantly differ-
ent from zero at the 0.01 level. None of the
other programs’ estimated effects were
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significantly different from zero at the
0.05 level.

Cost Neutrality

The evaluation also assessed whether
the programs were cost neutral; that is,
whether the costs of delivering care coor-
dination were covered by reductions in
traditional Medicare expenditures (Table
6). Overall, total costs, including the care
coordination fees, increased by 11 per-
cent (p<0.001). Six of the programs had
costs that were significantly higher for the
treatment group. Despite the absence of
statistically significant treatment-control
reductions in Medicare expenditures for
traditional services, it is possible that some
of the remaining nine programs are cost
neutral to date. This could be true because
the large variation in Medicare expendi-
tures and the small number of beneficia-
ries enrolled in some programs make it
difficult to draw definitive conclusions—
for these nine programs, treatment-control
differences over the first 25 months of
operations are not statistically different
from zero, but they are also not signifi-
cantly different from the amount of savings
needed to cover the average fee paid to
the programs for providing care coordina-
tion. To draw inferences about these nine
programs, we examined the patterns of
differences in hospitalizations, traditional
Medicare expenditures, and total Medicare
expenditures including the care coordina-
tion fees.

Four programs are probably not cost
neutral, because they did not reduce hos-
pitalizations, which account for the largest
share of costs. The other five programs
(Table 6) could conceivably be cost neutral
over their first 25 months of operations.
All but QMed had relatively large treat-
ment-control differences in hospitalizations

of between 12 and 27 percent, and in
QMed’s case, the modest (4 percent) dif-
ference may be enough to cover their low
care coordination fees. Thus, these five
programs may actually be generating sav-
ings in traditional expenditures that are
sufficient to offset the program fees, even
though two of the programs have larger
estimated losses than the programs classi-
fied as probably not cost neutral. However,
the estimates are too imprecise at this time
for the evaluation to conclude that there
are such savings, or that any such savings
are large enough to cover the average fee
paid for care coordination.

CONCLUSIONS

Over the first 2 years of program opera-
tions, most of the demonstration programs
did not achieve their objectives of improv-
ing care and reducing hospitalizations and
costs. While the available sample size at
this stage did not provide sufficient power
to detect modest size effects on costs for
most programs, only five of the programs
could possibly be viewed as cost neutral to
date, and none showed evidence of actual
cost savings. The lack of effects on hospi-
talizations (for which smaller effects were
detectable due to the smaller variance)
together with the absence of effects on
patient self-care and adherence, despite
high engagement rates, reinforces the
conclusion that only a few of the programs
could have been cost neutral. Even though
10 of the 15 programs had negative treat-
ment control differences in Part A and B
expenditures, the differences for 7 of the
10 programs was 8 percent or less of the
control group mean and only one program
(with very few cases) had estimated Part
A and B savings large enough to offset the
program fees. Thus, the findings are not
encouraging overall, despite the programs

HEALTH CARE FINANCING REVIEW/Fall 2008/ Volume 30, Number 1 19



0g

TRquInN ‘0g 2uniop /800 ¢ Ied/MHAIATI DNIONVNIA JAVD HLTVAH

Table 6
Cost Neutrality Through Month 25 of Program Operation for Enrollees During the First 25 Months

Treatment-Control Differences in Medicare Expenditures per Month, Including Care Coordination Fee

80 Percent Confidence Interval

Average Care

Coordination Fee per Percent of Control
Program Month of Followup? Difference Lower Bound Upper Bound Mean p-Value
Not Cost Neutral
Charlestown $233 $445 $303 $588 44.4 0.000
Washington University 166 234 84 383 12.3 0.045
Probably Not Cost Neutral
University of Maryland 321 321 -692 1,334 10.1 0.685
Avera 271 201 11 391 13.7 0.175
Carle 152 145 90 199 20.7 0.001
CenVaNet 72 120 34 207 14.2 0.076
Health Quality Partners 105 106 5 206 17.4 0.179
Possibly Cost Neutral
Hospice of the Valley 190 188 -35 412 9.1 0.280
Jewish Home and Hospital 260 152 -116 420 8.4 0.468
Medical Care Development 180 141 -76 359 9.0 0.406
CorSolutions 315 109 -110 328 4.0 0.525
Mercy 250 96 -26 217 8.0 0.312
Georgetown 296 20 -546 587 0.9 0.963
QMed 88 8 -102 118 1.2 0.924
Quiality Oncology 81 -20 -894 854 -0.5 0.976
Overall 196 144 99 188 11.3 0.000

1 The amount paid to a program as recorded in the Medicare claims data differs from the program’s approved per member per month fee for active patients because some patients disenrolled from the
programs, but were retained in the research sample.

NOTE: Estimates obtained from weighted least squares regression, with weights equal to number of months observed.
SOURCE: Brown, R., Peikes, D., Chen, A., and Schore, J., Mathematica Policy Research, Inc., 2008.



having prior experience operating care
coordination programs in other settings
that they considered successful.

With 15 programs targeting diverse con-
ditions and patients and employing differ-
ent interventions, it is difficult to ascertain
the intervention features responsible for
the few programs with favorable impacts
observed. It may be that the clinical inte-
gration of the physicians in the Carle and
Health Quality Partners programs played
a role in their improvements in process
measures of quality. Closer monitoring
of patients’ status may have helped lower
rates of potentially preventable hospitaliza-
tions in the CenVaNet, Georgetown, and
Hospice of the Valley programs. Of note,
the Mercy program (the only one with sta-
tistically significant reductions in total hos-
pital use) had by far the highest proportion
among all programs of contacts conducted
in person (two-thirds), and appeared to
excel at identifying problems and plan-
ning care, delivering patient education,
and improving communication and coor-
dination among patients and physicians
(Brown et al., 2007). While Mercy’s hospi-
tal impact was the only statistically signifi-
cant estimate among the 15 programs and
might therefore be due to chance, the large
magnitude and low p-value (0.003) argue
for this being a true impact. Five of the
programs had treatment group hospitaliza-
tion rates 10 percent or more below control
group rates, but only one program had a
treatment group rate exceeding the control
group rate by more than 6 percent. This
pattern suggests that a subset of programs
may have truly reduced hospitalizations,
even though there may not be enough pre-
cision for each of the individual estimates
to be statistically significant.

Our general negative findings are con-
sistent with results from the Medicare
Health Support (MHS) program. In MHS,
designed to be a population-based version

of DM programs in FFS Medicare, com-
mercial DM/coordinated care providers
guaranteed savings for all (10,000 or more)
Medicare patients with certain severe
chronic illnesses in large health care mar-
kets (available at: http://www.cms.hhs.
gov/CCIP/downloads/EOP_Fact_Sheet_
FINAL_012808.pdf).4 Four of the original
nine programs dropped out, and CMS
recently announced that none of the
remaining five were generating savings in
Medicare expenditures large enough to
offset program fees. According to CMS,
the programs will need to achieve unre-
alistically large gross savings of 20 to 40
percent in their final year of operations to
break even.

The decision by CMS to use a random-
ized design to properly assess these pro-
grams, regardless of how promising they
appeared to be in the early 2000s, ensures
that the estimates provided here do not suf-
fer from biases inherent in less rigorous
approaches to estimating program impacts.
A simple pre-post analysis of expendi-
tures for the treatment group—often the
research design behind results cited by
DM vendors to potential clients—showed
large drops in expenditures for the year
after enrollment relative to the year before
for 10 of the 15 programs. The results from
the randomized design shows that these
declines are not due to program effects,
but rather reflect regression toward the
mean. This study also benefits from having
good data on the costs of health care (and
not just health care utilization) and the
costs of providing the interventions, which
are essential for the cost benefit analysis;
many previous studies have lacked such
data (Mattke, Seid, and Ma, 2007). Another
strength of the study is that the evaluation
collected detailed qualitative and quanti-
tative data documenting that patients
had received the intervention, information

4 A formal report on the findings is not publicly available yet.
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again often missing from previous studies.
Such data is necessary to avoid making
what has been called “Type III errors”—ei-
ther incorrectly ascribing a lack of impacts
to inadequate implementation rather than
to deficiencies in the intervention itself, or
vice-versa (Carroll et al., 2007; Oakley et
al., 2006). Also, selected programs were all
required to have prior experience deliver-
ing such interventions and at least some
evidence of effectiveness, which addresses
the common concern that new programs
should not be expected to have impacts
until they are established. Finally, the fol-
lowup observed is longer than in many
prior studies.

Despite these strengths the study has
several limitations, two that make these
mid-program findings more ambiguous
than we would like and two that limit the
policy inferences that can be drawn from
the study due to its design. The two limi-
tations that contribute to the uncertainty
about the findings are the relatively short
followup period, and the modest sample
sizes. The followup period, while longer
than in most studies, is still relatively short.
Our results are limited to an average of just
over 14 months of followup, so findings
may differ when we examine the full 4-year
demonstration period, covering a longer
period of exposure and a more mature
stage of operations.

The second factor that makes the results
ambiguous is that the study is under-
powered at this point to detect effects
on costs unless they are quite large.
Demonstration programs were expected
to enroll a minimum of 678 beneficia-
ries in their first year, a sample size that
would be adequate to detect effects of 20
percent on number of hospitalization or
on binary survey outcomes with a mean
of 0.50 (that is a detectable difference of
10 percent points), assuming a 90-percent
response rate. While larger sample sizes

would clearly have been preferable, most
of the programs were unable to enroll
even these modest numbers during their
first year. Furthermore, several published
studies showed other coordinated care
programs with impacts substantially larger
than 20 percent. In addition, even if cost
impacts of 20 percent can not be detected,
the minimum sample size is adequate to
detect 20 percent reductions in hospital-
izations, well below the rates reported in
some programs (Rich et al., 1995; Naylor
et al., 1999; Lorig et al., 1999; Chen et al.,
2000). As enrollment continues over the
next 2 years, sample sizes will continue
to grow, leading to greater precision for
final results.?

The study limitations that affect our
ability to draw broader inferences about
care coordination and DM are that (1) the
demonstration programs did not appear to
implement some proven care coordination
interventions (and therefore may not be a
good test of the true potential of care coor-
dination), and (2) the small size of the pro-
grams provides no indication of whether
the more effective programs still could be
effective at a much larger scale. Naylor
et al. (1999) and Rich et al. (1995) have
shown in small, single-site randomized
trials that an aggressive but time-limited
intervention for patients transitioning from
hospital to home (a “teachable moment”
when patients might be especially recep-
tive to behavior change) can significantly
reduce the likelihood of readmission at
low cost. Only 2 of the 15 programs in
the MCCD program tried to recruit hos-
pitalized patients prior to discharge, and
neither implemented a limited term, dis-
charge transition component. Studies such
as those by Naylor and Rich also suggest
that programs that are not heavily reliant

5 While the survey inquiries may have led control group mem-
bers to improve self-care behavior and outcomes, this is highly
unlikely, given the difficulty of getting patients to change their
behavior.
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on the involvement of patients’ physicians,
like many of the ones tested in the MCCD,
do have the potential for effectiveness
despite the concerns of some authors
(Bodenheimer et al., 2002; Geyman, 2007).
Similarly, although randomized trials have
shown that fostering patients’ self-efficacy
through peerled group sessions can
reduce hospitalizations and costs (Lorig et
al., 1999; Wheeler, 2003), none of the pro-
grams incorporated such features. In some
cases, however, programs did base their
telephonic interventions on other behavior
change models with evidence of effective-
ness (Prochaska and DiClemente, 1983).

Finally, this study does not offer guid-
ance about the scalability or optimal
design of coordinated care programs. The
MHS program was designed to provide an
easier-to-administer program, in which a
small number of entities would take finan-
cial risk for large numbers of chronically
ill beneficiaries. On the other hand, the
current interest in medical homes des-
ignates physician practices as the place
where care coordination should occur
for beneficiaries—a model and size more
consistent with this demonstration. An
intermediate model is also being tested
under the Care Management for High Cost
Beneficiaries Demonstration. While the
MCCD study does not shed light on the
relative merits of these three designs, if it
develops that some of the care coordina-
tion sites are cost neutral, and (as appears
likely) none of the MHS sites are even
close to cost neutrality, it would appear
that moderate size units are more likely
to be effective than large scale, externally
based programs. At this point, however,
the evidence for the effectiveness of medi-
cal homes and high cost case management
is even more limited than the evidence on
the MCCD programs.

While some may argue that the interven-
tions may be more effective in commercial
or Medicaid populations, or in a Medicare
managed care context, we suspect that
these settings would engender the same
difficulties as encountered in the demon-
stration. For example, it may be true that
younger individuals are more amenable
than elderly Medicare beneficiaries to
behavior modification, and that Medicaid
beneficiaries present a greater opportunity
for savings because of high rates of inappro-
priate and fragmented care. It may also be
the case that managed care plan members
can benefit from plans’ stronger leverage
over provider behavior and greater access
to timely data on use of services and medi-
cations. Nonetheless, the challenges in
effecting substantial and lasting changes in
patient behavior (for example, weight loss,
smoking cessation) and provider behavior
and the results presented here suggest that
claims of program effectiveness in other
populations need to be rigorously tested in
randomized studies.

Our generally negative findings, together
with those from other recent CMS demon-
stration and pilot experiences, suggests
that DM and care coordination programs
may not be the panacea that many payors
have hoped for and many vendors pro-
claimed. Additional research remains to be
done, both in this study and in future stud-
ies. A few of the MCCD programs show
promise of achieving cost neutrality, sug-
gesting that further study of program fea-
tures is necessary to develop an evidence
base for what seems to work best for dif-
ferent types of patients and settings, and
what features should qualify a program for
Medicare reimbursement if evidence of
cost savings is demonstrated over the lon-
ger followup period. More definitive results
will come from data on the full 4 years of
program operations.
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