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Patterns Of Persistently
High-Cost Medicare Patients

ABSTRACT One strategy for reducing health care spending is to target the
Medicare beneficiaries who remain persistently high cost over time.
Using a 20 percent sample of Medicare fee-for-service beneficiaries in the
period 2012–14, we sought to identify the proportion of patients who
remained persistently high cost (that is, in the top 10 percent of
spending each year) and determine the characteristics and spending
patterns that differentiated them from other patients. We found that
28.1 percent of patients who were high cost in 2012 remained persistently
high cost over the subsequent two years. On average, persistently
high-cost patients were younger, more likely to be members of racial/
ethnic minority groups, eligible for Medicare based on having end-stage
renal disease, and dually eligible for Medicaid, compared to transiently
and never high-cost patients. Persistently high-cost patients had greater
relative spending on outpatient care and medications, while very little of
their spending was related to preventable hospitalizations. Health care
systems and policy makers can use this information to better target
spending reductions and care improvements over time.

H
igh health care costs have
spurred US policy makers and
clinical leaders to invest in
new approaches to reduce
spending and improve health

outcomes. One area that has received particular
attention has been the focus on high-cost pa-
tients, who account for a disproportionate
amount of spending and usually have significant
health care needs.1–4 As health systems continue
to move toward greater accountability for man-
aging populations of patients,5,6 understanding
which patients will have substantial ongoing
needs over time and, importantly, how best to
intervene with them have become pressing
concerns.
Over half of spending for the Medicare popu-

lation in any given year is concentrated among
approximately 10 percent of the patients.7,8 What
is less clear is how often theseMedicare patients

remain persistently high cost over time. If health
systems are to intervene with these patients,
understanding the degree to which high costs
persist over time and which patients are likely
to remain high cost is critical. Furthermore,
identifying the characteristics of patients who
remain persistently high cost (versus those
who are transiently so) can help explain why
patients remain high cost and what kinds of ser-
vices or interventions might be helpful.1 It can
take months, if not years, to implement health
care interventions such as care management,
coaching, and addressing social factors,9–11 and
the lack of empirical evidence on spending over
time has likely reduced the incentive to effective-
ly intervene with these patients.
Therefore, using national Medicare claims

data, we sought to answer three questions. First,
what proportion of Medicare patients who are
high cost in one year remain persistently high
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cost over three years? Second, what are the key
characteristics of persistently high-cost patients
that differentiate them from transiently or never
high-cost patients? And finally, what are the
differences in underlying spending patterns—
including patterns of spending related to pre-
ventable hospitalizations—of persistently high-
cost patients compared to transiently or never
high-cost patients?

Study Data And Methods
Data We used a 20 percent sample of patient-
level, linked Medicare administrative claims
data for theperiod2012–14. Specifically,weused
the Medicare Beneficiary Summary File (for pa-
tient demographic and enrollment data); the
Carrier File (which contains claims of providers
for inpatient and outpatient services); the Inpa-
tient File (claims for hospitalizations); the Out-
patient File (claims for outpatient visits, testing,
and so on); the Skilled Nursing Facility Utiliza-
tion and Payment, Home Health Agency Utiliza-
tion and Payment, Hospice Utilization and Pay-
ment Durable Medical Equipment, and Part D
Prescriber Use (pharmaceutical claims) Files;
and information in the Chronic Condition Data
Warehouse (for comorbidities).We also used the
Impact File to obtain wage index information to
standardize costs and the AreaHealth Resources
Files to obtain median level of income.
We started with all Medicare beneficiaries in

the 20 percent sample.We first excluded patients
who lacked a valid beneficiary identification
number or sex designation. We next excluded
patients with Medicare Advantage coverage for
any portion of the study period, since their
claims data are not available. Next, we excluded
patients with noncontinuous enrollment in ei-
ther Part A or Part B during the study period and
patients who died during the period, since they
did not have the opportunity to contribute to
costs for the entire period.
Next, we calculated standardized costs for

each patient using methods described by the
Centers for Medicare and Medicaid Services
(CMS).12 Each service was assigned a cost based
on national Medicare rates. This allowed us to
examine patterns of use across geographic areas
that were independent of differences in regional
resource prices.We then summed Medicare pay-
ments for all eligible patients by individual
year—2012, 2013, and 2014.We categorized ben-
eficiaries as high cost for each individual year if
their yearly cost was in the top 10 percent of total
spending. In ourmain analysis, we included Part
D costs. In a sensitivity analysis, we excluded
those costs.We chose the top 10 percent thresh-
old because it was the threshold used to define

high-need populations in the National Academy
ofMedicine’s report titled Effective Care for High-
Need Patients: Opportunities for Improving Out-
comes, Value, and Health.1 This report identified
promising models of care for patients who incur
substantial spending in a given year.13

Analysis We first calculated the proportion of
Medicare patients in our sample who were cate-
gorized as high-cost patients in 2012, 2013, and
2014. These patientsweredefined as persistently
high-cost patients. Patients who were not high
cost in any of the three years were defined as
never high-cost patients. Patients who were
high-cost patients in only the first year of the
studyperiodor in twoof three yearswere defined
as transiently high-cost patients Finally, patients
who were not high cost in the first year and
becamehighcost in either the secondor the third
year were defined as newly high-cost patients
(therewere555,742of thesepatients, or 10.1per-
cent of the total sample). The newly high-cost
population was not a focus of the study and was
excluded from most of the subsequent analyses,
since we were interested in understanding the
persistence of high-cost status over three years.
We examined the differences in demographic

characteristics and comorbidities of the persis-
tently, transiently, and never high-cost patients.
We used chi-square tests and t-tests to test for
significant differences. Next, we used two logis-
tic regression models to compare the odds of
being persistently high cost relative to transient-
ly or never high cost. Bothmodels simultaneous-
ly adjusted for patient age, race, sex, dual eligi-
bility for Medicaid, region, reason for Medicare
eligibility, Part D participation, and chronic con-
ditions. Our main analysis examined each pre-
dictor, includingpartDcosts.Asnotedabove,we
performed a sensitivity analysis that excluded
Part D costs. We also performed a multinomial
linear regression model with never high-cost
patients as the reference group.
We then examined differences in spending

across the groups.We categorized spending into
different types, including spendingon inpatient,
outpatient, and postacute care (skilled nursing
home, home health, and rehabilitation) and on
drugs. Finally, we determined the amount of
spending across the groups that was attributable
to ambulatory care–sensitive conditions.14 This
potentially preventable spending included thir-
ty-day posthospitalization spending, outpatient
and postacute care, and any associated tests and
procedures..We used the Agency for Healthcare
Research and Quality’s Prevention Quality Indi-
cators software to identify ambulatory care–
sensitive conditions.15

Limitations Our study had several limita-
tions. First, we used administrative claims data,
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which may imprecisely estimate the presence
and severity of chronic disease.
Second, our definition of high cost might

not have taken into account some underlying
regional differences in utilization and practice
patterns. We applied CMS’s standardized cost
methodology to limit regional price differences.
Third, our definition of preventable spending

related to ambulatory care–sensitive conditions,
though commonly used and validated, may have
led us to overestimate the amount of spending
that was preventable.
Fourth, we counted Medicare beneficiaries

who were both partially and fully eligible for
Medicaid as dually eligible. In addition, we did
not includeMedicaid spending, and thereforewe
may have underestimated total costs for the
dually eligible, especially costs related to long-
term care.
Finally, our analysis excluded patients who

died within the three-year study period. This
restricts the generalizability of our results to
patients who survive three years.

Study Results
Patient Characteristics Our sample con-
tained 5,507,218 patients who were continu-
ously enrolled in Medicare in the period 2012–
14. Of these, 2.8 percent remained persistently
high cost for three years, while 7.2 percent were
transientlyhigh cost.Of the topdecile of patients
by costs in 2012 (n ¼ 550,722), 28.1 percent
remained consistently high cost for three years,
while 71.9 percentwere transiently high cost (see
online appendix exhibits 1 and 2).16 With Part D
costs excluded, 23.5 percent of patients in the
top decile in 2012 remained persistently high
cost, while 76.5 percent were transiently high
cost.
Among the 90 percent of patients

(n ¼ 4,956,496) who were not high cost in
2012, 88.8 percent remained so for all three

years (n ¼ 4,400,754) (appendix exhibit 3).16

The remaining 11.2 percent became newly high
cost at least once in 2013 and 2014 (appendix
exhibit 3).16

On average, the persistently high-cost patients
were younger (mean age: 66.4 years) than the
transiently high cost (73.3 years) and the never
high cost (70.5 years) patients (exhibit 1). Per-
sistently high-cost patients were alsomore likely
to be black (20.1 percent) andHispanic (4.0 per-
cent), compared to transientlyhigh-cost patients
(9.2 percent and 1.8 percent, respectively) and
neverhigh-cost patients (8.8percent and 1.5 per-
cent, respectively). Persistently high-cost pa-
tients were also more likely to be dually eligible
for Medicaid, qualify for Medicare because of
end-stage renal disease (ESRD), and participate
in Medicare Part D, compared to the other two
groups. On average, persistently high-cost pa-
tients had the same number of chronic condi-
tions (6.9) as transiently high-cost patients did
in year 2012. By 2014 persistently high-cost pa-
tients had more chronic conditions than tran-
siently high-cost patients (8.9 versus 7.8) (data
not shown). (A full list of chronic conditions is in
appendix exhibit 4.)16 Persistently high-cost pa-
tients were alsomore likely to live in low-income
communities than transiently or never high-cost
patients were (exhibit 1).
Odds Of Being Persistently High Cost

There were several predictors of persistently
high-cost status, relative to transiently or never
high-cost status. Patients younger than age sixty-
five had higher odds than older patients of being
persistently rather than transiently orneverhigh
cost (exhibit 2). The dually eligible had higher
oddsofbeingpersistently rather than transiently
highcost, compared toothers.BlackandHispan-
ic patients were more likely to be persistently
rather than transiently high cost, compared to
non-Hispanic whites (exhibit 2). Patients who
qualified for Medicare because of ESRD (rather
than age or disability) were 6.73 timesmore like-
ly to be persistently rather than transiently high
cost and 26.55 timesmore likely to be persistent-
ly than never high cost. Patients who participat-
ed in Part D also were more likely to be persis-
tently rather than transiently or never high cost,
compared to nonparticipants in Part D.
Having one of several chronic conditions—in-

cluding chronic kidney disease, congestive heart
failure, and diabetes—was also associated with
higher odds of being persistently high cost (ex-
hibit 2). These odds were relatively lower when
we compared persistently high-cost patients
with transiently high-cost patients than when
we compared persistently with never high-cost
patients. Relative to transiently high-cost pa-
tients, persistently high-cost patients were less

Our study identified
factors that can be
helpful in identifying
who is likely to
remain high cost over
time.
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likely to have a history of hip fracture or acute
myocardial infarction. Relative to never high-
cost patients, persistently high-cost patients
weremore likely to have a history of hip fracture.
As a sensitivity analysis, we repeated the logis-

tic regression models excluding Part D. The
results were consistent with or without Part D
(appendix exhibit 5).16 We also performed amul-
tinomial logistic regression model to determine
the odds of being persistently or transiently high
cost, using never high-cost patients as the refer-
ence group. Again, the results were consistent
with those of our main models (appendix ex-
hibit 6).16

Spending Patterns By High-Cost Status
We examined patterns of spending across the
groups. On average, in the first year persistently
high-cost patients spent $64,434, compared to
$45,560 for transiently high-cost patients and
$4,538 for never high-cost patients (exhibit 3).

In subsequent years persistently high-cost
patients spent slightly more per year than in
the index year, while the transiently high-cost
patients, by definition, spent substantially less
in subsequent years.
Persistently high-cost patients spent more

across all categories of spending, with the most
spending occurring in the outpatient and inpa-
tient settings and for drugs (exhibit 4). Inpatient
spending for persistently high-cost beneficiaries
($12,924 per patient) was about twice that of
spending for transiently high-cost beneficiaries
($7,637 per patient) and twenty-six times higher
than that for never high-cost beneficiaries ($473
per patient). Persistently high-cost patients
spent four timesmore than transiently high-cost
patients in theoutpatient setting ($16,148 versus
$4,020) and on drugs ($15,467 versus $3,841).
Of note, in the index year there were few differ-
ences between persistently and transiently high-

Exhibit 1

Characteristics of Medicare beneficiaries, by high-cost status, 2012

Characteristic
Persistently high
cost (n= 154,719)

Transiently high
cost (n= 396,003)

Never high cost
(n= 4,400,754)

Age
Mean age (years) 66.4 73.3 70.5
Younger than age 65 (%) 41.5 18.5 16.3
Ages 65 and older (%) 58.5 81.5 83.7

Female (%) 56.7 59.1 54.8

Race/ethnicity (%)
Non-Hispanic white 71.6 85.9 88.1
Black 20.1 9.2 8.8
Hispanic 4.0 1.8 1.5
Other 4.3 3.0 3.1

Dually eligible for Medicaid (%) 45.2 27.5 16.2

Eligible for Medicare due to ESRD (%) 12.4 0.7 0.1

Has Part D benefit (%) 88.8 76.6 60.7

Median income quartile (%)
1 (lowest) 18.5 14.6 13.3
2 21.0 21.5 20.8
3 24.5 25.0 25.1
4 (highest) 32.1 34.9 36.7

Chronic conditions (%)
AMI 2.3 3.9 0.2
Alzheimer disease 6.6 7.6 1.9
Chronic kidney disease 54.3 35.6 8.9
COPD 30.2 27.8 6.7
CHF 43.2 35.8 7.5
Diabetes 53.9 41.4 22.6
Hip fracture 2.1 5.1 0.1
Depression 38.6 36.2 11.0
Stroke or TIA 8.9 10.7 2.0

Mean no. of chronic conditions 6.9 6.9 2.9

SOURCE Authors’ analysis of Medicare claims data for 2012–14. NOTES All differences across high-cost status categories (explained
in the text) were significant (p < 0:001). We included the conditions considered common and costly in Long P, et al. Effective care for
high-need patients (note 1 in text). ESRD is end-stage renal disease. AMI is acute myocardial infarction. COPD is chronic obstructive
pulmonary disease. CHF is congestive heart failure. TIA is transient ischemic attack.
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cost patients in spending on inpatient services,
physician services, tests and procedures, and
postacute care (appendix exhibit 7).16 Persistent-
ly high-cost patients also incurred more spend-
ing related to dialysis services.

Potentially Preventable Spending We ex-
amined potentially preventable spending related
to hospitalizations for ambulatory care–sensi-
tive conditions, including any associated costs
in other care settings within thirty days after
each hospitalization. On average, persistently
high-cost patients incurred $4,002 per year in
spending on ambulatory care–sensitive condi-
tions, while transiently and never high-cost
patients incurred $1,417 and $100 per year, re-
spectively (exhibit 4). Spending related to am-

bulatory care–sensitive conditions represented
5.3 percent of total costs across the three-year
period for persistently high-cost patients,
4.6 percent for transiently high-cost patients,
and 1.9 percent for never high-cost patients (ap-
pendix exhibit 8).16 The majority of the poten-
tially preventable spending for eachgroupwas in
the inpatient setting, followedby spending in the
postacute care setting.

Discussion
We found that 28.1 percent of Medicare benefi-
ciaries who were high cost in a designated index
year remained persistently high cost for all three
years. Despite being slightly less than 3 percent

Exhibit 2

Predictors of persistently high-cost status in Medicare beneficiaries

Odds ratio

Characteristic
Persistently versus
transiently high cost

Persistently versus
never high cost

Age (years) (ref: 65 and older)
Younger than 65 2.12**** 4.13****

Race/ethnicity (ref: non-Hispanic white)
Black 1.47**** 1.26****
Hispanic 1.45**** 1.27****
Other 1.15**** 0.91****

Sex (ref: male)
Female 0.94**** 0.88****

Dually eligible for Medicaid (ref: no)
Yes 1.26**** 1.55****

Eligibility for Medicare (ref: other)
ESRD 6.73**** 26.55****

Has Part D benefit (ref: no)
Yes 1.81**** 2.94****

Median income (quartile) (ref: 1 [lowest])
2 0.99 1.00
3 1.03**** 1.11****
4 (highest) 1.13**** 1.23****

Region of residence (ref: Northeast)
Midwest 0.89**** 1.00
South 1.03** 1.16****
West 1.00 1.09****

Chronic condition (ref: not having condition)
AMI 0.61**** 3.45****
Alzheimer disease 1.06**** 1.74****
Chronic kidney disease 1.78**** 3.83****
COPD 1.13**** 2.09****
CHF 1.31**** 2.23****
Diabetes 1.44**** 1.59****
Hip fracture 0.54**** 10.97****
Depression 1.05**** 2.28****
Stroke or TIA 0.87**** 1.93****

SOURCE Authors’ analysis of Medicare claims data for 2012–14. NOTES Two logistic regression models were used, one that compared
persistently high-cost patients with transiently high-cost patients, and one that compared persistently high-cost patients with never
high-cost patients (high-cost status categories are explained in the text). Odds ratios for other comorbidities are shown in appendix
exhibit 5 (see note 16 in text). ESRD is end-stage renal disease. AMI is acute myocardial infarction. COPD is chronic obstructive
pulmonary disease. CHF is congestive heart failure. TIA is transient ischemic attack. **p < 0:05 ****p < 0:001
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of the Medicare population, these persistently
high-cost patients accounted for nearly 20 per-
cent of totalMedicare spendingacross the three–
year period we studied. Persistently high-cost
patients were more likely to be young, dually
eligible for Medicaid, eligible for Medicare be-
cause of ESRD, and in a racial/ethnic minority
group, compared to transiently or never high-
cost patients. On average, the biggest difference
in spending in the index year between the per-
sistently high-cost patients andothergroupswas
for outpatient services and drugs, spending on
which was much higher in the persistent group.
For transiently high-cost patients, spending on
inpatient and postacute care were the biggest
drivers in the index year (exhibit 4). Spending

related to potentially preventable hospitaliza-
tions represented only about 5 percent of total
Medicare spending over the three-year study
period.
Understanding what proportion of the Medi-

carehigh-cost population is likely to remain so in
subsequent years is critical for managing high-
need, high-cost patients.We found that for every
hundred patients who were high cost in the in-
dex year, only twenty-eight were likely to remain
so for the subsequent two years, which raises
questions about the usefulness of targeting all
high-cost patients. Our study identified factors
that can be helpful in identifying who is likely to
remain high cost over time. Effort might be bet-
ter spent targeting patientswho are younger, are
in a racial/ethnic minority group, are dually eli-
gible for Medicaid, and have certain types of
comorbidities (such as ESRD).
Some conditions were associated with a lower

likelihood of becoming persistently high cost
relative to being transiently high cost, such as
hip fracture and acute myocardial infarction.
This might not be surprising: These conditions
require expensive, intensive services and, if
managed well, can be short lived in terms of
expenses.17,18 Hip fracture was associated with
higher odds of being persistently high cost rath-
er than never high cost, which likely suggests
that it is a marker of frailty. However, other
conditions—such as chronic kidney disease, dia-
betes, and congestive heart failure—increased
the odds of being persistently high cost. These
arehighly prevalent conditions among theMedi-
carepopulation that require intensiveoutpatient
management, including care from multiple spe-
cialties. This is particularly true for patients with
ESRD, who require many services and specialist
visits, including dialysis. Once patients with
these conditions become very high cost, it is
far more challenging to get their spending to
return to baseline, and in fact, spending on these
patients increases in subsequent years.
We found reasonably large differences in the

likelihood of being persistently high cost based
on race/ethnicity, with black and Hispanic ben-
eficiaries being far more likely to be persistently
high cost than non-Hispanic white patients
were. It is not entirely clear why this is the case.
Whether this represents more severe progres-
sion of blacks’ and Hispanics’ underlying condi-
tions or worse-quality treatment is unclear.
Of note, a recent study found that patients in
racial/ethnic minority groups are more likely
to receive low-value services.19 Additionally, it
is well known that, compared to other patients,
those in racial/ethnic minority groups have
worse access to effective primary care, which
leads to higher rates of preventable hospitaliza-

Exhibit 3

Average per person per year total spending for Medicare beneficiaries, by high-cost status,
2012–14

SOURCE Authors’ analysis of Medicare claims data for 2012–14. NOTE High-cost status categories
are explained in the text.

Exhibit 4

Total mean yearly spending and potentially preventable spending by Medicare
beneficiaries, by high-cost status, 2012–14

Persistently
high cost

Transiently
high cost

Never high
cost

Mean yearly spending $69,793 $27,805 $5,026
Inpatient care 12,924 7,637 473
Outpatient care 16,148 4,020 962
Physician services 3,942 2,345 803
Tests and procedures 4,903 3,134 1,025
Postacute carea 8,257 4,700 192
Drugs 15,467 3,841 1,191
Potentially preventable spendingb 4,002 1,417 100

SOURCE Authors’ analysis of Medicare claims data for 2012–14. NOTES High-cost status categories
are explained in the text. aIncludes rehabilitation, skilled nursing facility care, and home health
services. bSpending related to ambulatory care–sensitive conditions; includes spending on inpatient
care and subsequent thirty-day spending on outpatient and postacute care and any associated tests
and procedures.
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tions.14 Therefore, it is possible that poor-quality
primary care, inadequate care coordination, and
other related issues are in play.20–22 It is also pos-
sible that social factors suchas inadequate access
to housing, food, or social support services are
involved.23–25 Further work is needed to clarify
why patients in racial/ethnic minority groups
are more likely to remain high cost over time.
Not surprisingly, we found that persistently

high-cost patients had meaningfully higher
amounts of potentially preventable spending
thanother patients did.However, this accounted
for only about 5 percent of their total spending.
Much of the focus on high-need, high-cost pa-
tients has been on reducing potentially prevent-
able hospitalizations,26 and our findings suggest
that these efforts at reducing preventable hospi-
talizations will have a limited impact on contain-
ing costs given that they represent a small pro-
portion of total spending. If the goal is to reduce
spending for persistently high-cost patients,
then targeting drug spending and outpatient
spending in younger, dually eligible patients
and those who are members of racial/ethnic mi-
nority groups and have ESRD may be more ef-
fective than efforts that focus only on reducing
preventable acute care use.
Our work adds to a limited body of data on the

persistence of high-cost patients over time. In a
Commonwealth Fund study of adult patients,

Susan Hayes and colleagues found that 29 per-
cent of adults with at least three chronic condi-
tions remained in the top decile of spending
across two years.27 Ourwork extended this result
by expanding the analysis to a nationalMedicare
population and found a similar rate of persis-
tence, albeit across three years. Work by Tracy
Johnson and colleagues also found that in a pop-
ulation of commercially insured and Medicaid
insured patients in the Denver, Colorado, area,
28 percent of “super utilizers” remained in this
category after one year.4

Conclusion
We found amodest degree of persistence of high
costs in theMedicare fee-for-service population.
Patients who were persistently high cost were
younger, more chronically complex, and more
likely to be amember of a racial or ethnic minor-
ity group, compared to transiently and never
high-cost patients. The greatest differences in
spending between persistently high-cost pa-
tients and the other two groups were for outpa-
tient services and drugs, with a smaller differ-
ence in spending for preventable acute care use.
Policymakers and clinical leaders should consid-
er these issues when developing programs to
improve care for high-need, high-cost patients.▪

This work was funded by a grant from
the Commonwealth Fund.
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