
Potentially Preventable Spending Among High-Cost
Medicare Patients: Implications for Healthcare Delivery
Dhruv Khullar,MD,MPP1,2,3 , Yongkang Zhang, PhD1, and Rainu Kaushal,MD,MPH1,2,3,4

1Department of Healthcare Policy and Research, Weill Cornell Medicine, New York, NY, USA; 2Department of Medicine, Weill Cornell Medicine,
New York, NY, USA; 3NewYork-Presbyterian Hospital, New York, NY, USA; 4Department of Pediatrics, Weill Cornell Medicine, New York, NY, USA.

BACKGROUND: High-cost patients account for a dispro-
portionate share of healthcare spending. The proportion
and distribution of potentially preventable spending
among subgroups of high-cost patients are largely
unknown.
OBJECTIVE: To examine the distribution of potentially
preventable spending among high-cost Medicare patients
overall and potentially preventable spending associated
with each high-cost category.
DESIGN: A cross-sectional study. We merged Medicare
claims and social determinants of health data to group
patients into high-cost categories and quantify potentially
preventable spending.
PATIENTS: A total of 556,053 Medicare fee-for-service
and dual-eligible beneficiarieswith at least one healthcare
encounter in the New York metropolitan area in 2014.
MAIN MEASURES: High-cost patients were mapped into
10 non-mutually exclusive categories. The primary out-
come was episodic spending associated with preventable
ED visits, preventable hospitalizations, and unplanned
30-day readmissions.
KEYRESULTS:Overall, potentially preventable spending
accounted for 10.4% of overall spending in 2014. Prevent-
able spending accounted for 13.3% of total spending
among high-cost patients and 4.9% among non-high-
cost patients (P < 0.001). Among high-cost patients,
44.0% experienced at least one potentially preventable
encounter compared with 11.4% of non-high-cost pa-
tients (P < 0.001), and high-cost patients accounted for
71.5% of total preventable spending. High-cost patients
had on average $11,502 in potentially preventable
spending—more than 20 times more than non-high-cost
patients ($510). High-cost patients in the seriously ill,
frail, or serious mental illness categories accounted for
thehighest proportion of potentially preventable spending
overall, while end-stage renal disease, serious illness, and
opioid use disorder were associated with the highest pre-
ventable spending per patient.
CONCLUSION: Potentially preventable spendingwas con-
centrated among high-cost patients who were seriously
ill, frail, or had a serious mental illness. Interventions
targeting these subgroups may be helpful for reducing
preventable utilization.
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INTRODUCTION

A small proportion of patients account for the majority of
healthcare utilization in the USA. Strategies that focus on im-
proving the efficiency of care for these high-cost patients may
have a disproportionate impact on overall healthcare spending.
However, health systems hoping to capitalize on this insight
require a nuanced understanding of three related questions.
First, who are high-cost patients? It is increasingly clear that

high-cost patients are not a homogenous population, but rather a
diverse group with widely varying clinical and social needs.1–5

Second, what proportion of spending on high-cost patients is
potentially preventable? If the type and amount of care received
by high-cost patients are largely unchangeable, then programs
aimed at reducing spending are unlikely to succeed. By contrast,
if a substantial share of preventable spending is concentrated
among high-cost patients, then efforts to improve care efficien-
cy may yield substantial savings. Prior work has found conflict-
ing results, but one recent study suggests that more than 70% of
potentially preventable spending for Medicare fee-for-service
beneficiaries occurs among high-cost patients.6, 7 Third, assum-
ing high-cost patients are a heterogeneous group and that some
proportion of their spending is potentially preventable, how
should we target interventions? Given limited resources, health
systems, insurers, and large employers may choose to focus
interventions on high-cost subgroups with the highest concen-
tration of preventable spending.
Most previous studies segment high-cost patients into mu-

tually exclusive subgroups that rely exclusively on claims data
and do not incorporate measures of social complexity. Our
study extends prior work in several ways, with the overarching
goal of examining the distribution of potentially preventable
spending among high-cost Medicare patients. First, we use a
framework with 10 non-mutually categories, recognizing that
the circumstances and needs of high-cost patients may fall into
multiple groupings. Second, our framework explicitly incor-
porates mental health conditions, which are known contribu-
tors to poor health outcomes and high healthcare spending.8–12

Finally, we explore the value of incorporating data on patient
neighborhood social conditions, as both medical and social

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s11606-020-05691-8) contains supplementary
material, which is available to authorized users.

Received August 7, 2019
Revised December 8, 2019
Accepted January 29, 2020
Published online February 26, 2020

2845

http://dx.doi.org/10.1007/s11606-020-05691-8
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-020-05691-8&domain=pdf


complexity are increasingly recognized as drivers of
healthcare costs.13, 14

METHODS

Overview of the Study Design

We performed an observational, cross-sectional study to iden-
tify spending associated with potentially preventable utiliza-
tion among Medicare fee-for-service patients, including pa-
tients dually eligible for Medicare and Medicaid. We exam-
ined the distribution of potentially preventable spending in 10
non-mutually exclusive patient categories that were previously
defined using Medicare claims data and neighborhood social
risk data. We also estimated the average preventable spending
associated with each patient category.

Data/Study Population

This study included 556,053 Medicare fee-for-service and
dual-eligible beneficiaries who had at least one healthcare
encounter in the New York City metropolitan area in 2014.
Patients were included if they were continuously enrolled in
Medicare Parts A and B (even if they did not have any claims).
Patients were excluded if (1) they had any Medicare Advan-
tage (MA) enrollment, as we did not have access to their full
claims data, or (2) they did not have valid zip codes, which
prevented linking to the neighborhood social condition data
(Appendix Fig. 1). Similar to prior studies,6, 15 we excluded
patients who died during the study period, as they could not
contribute to claims throughout the year. For these patients, we
conducted a separate sensitivity analysis.
Our two main data sources included Medicare fee-for-

service claims data and community-level social data from the
American Community Survey (ACS).16 Medicare claims in-
cluded data from Parts A and B, as well as pharmaceutical
claims from Part D.17 We used the following files: Carrier,
Outpatient, MedPAR for inpatient care, Skilled Nursing Facil-
ity (SNF), Home Health Agency (HHA), Hospice, Durable
Medical Equipment, Part D Drug Event, and Master Benefi-
ciary Summary. Using neighborhood data from the ACS and
following a previously defined algorithm,18, 19 we created a
zip code–level Area Deprivation Index (ADI) to measure
patients’ social risk. The ADI is a multidimensional composite
index measuring neighborhood disadvantage including mea-
sures of income, education, employment, poverty, and housing
conditions20 and has been shown to influence healthcare uti-
lization.20–22

Patient Categorization

We applied a patient taxonomy of high-cost patient categories
developed through quantitative analyses, literature review,
focus group interviews with providers and patients, and input
from health policy 23, 24 (Appendix Tables 1 and 2). Many of
these categories have previously been used to group high-cost

patients and shown to influence healthcare utilization and
spending.15, 25–30 Our taxonomy included 10 categories: (1)
seriously ill; (2) multiple chronic conditions(3); single high-
cost chronic condition (4); single condition with high pharma-
cy cost (5); end-stage renal disease (ESRD) (6); chronic pain
(7); frailty (8); serious mental illness (9); opioid use disorder;
and (10) social vulnerability. Categories 1 through 9 were
based on patient diagnoses, procedures, utilization, and demo-
graphic characteristics. Social vulnerability was defined using
the ADI at the zip code level. We excluded multiple chronic
conditions (2) from our final analyses because more than 97%
of high-cost patients fell into this category.

Identifying Preventable Utilization

Consistent with prior literature,6, 7 we defined three categories
of potentially preventable utilization: preventable emergency
department (ED) visits, preventable hospitalizations, and un-
planned readmissions. To identify potentially preventable ED
visits, we used an algorithm created by Billings and col-
leagues,31 which has been used and validated in previous
studies.32, 33 This algorithm classified each ED visit into one
of four categories based on discharge diagnosis codes: non-
emergent; emergent but primary care treatable; emergent, ED
care needed but preventable; emergent, ED care needed; and
not preventable.34 Consistent with previous studies,34, 35 we
defined an ED visit as preventable if the combined probabil-
ities of “non-emergent,” “emergent but primary care treat-
able,” and “emergent, ED care needed but preventable” was
75% or higher. We included only ED visits that did not result
in a hospitalization, as the costs for ED visits resulting in
hospitalization were either included in preventable costs for
the hospitalization itself (if the hospitalization was deemed
preventable) or assumed to be non-preventable (if the hospi-
talization was deemed necessary).
To identify preventable hospitalizations, we used an algorithm

from the Agency for Healthcare Research Quality’s Prevention
Quality Indicators (PQIs).36 The PQIs include a set of measures
to identify hospitalizations for ambulatory care–sensitive condi-
tions (ACSCs) that could have been prevented with appropriate
outpatient care. Finally, to identify unplanned 30-day
readmissions, we used the CMS algorithm for unplanned
readmissions for any cause within 30 days of discharge.37

Analysis

We calculated total Medicare spending for each beneficiary in
2014 using standardized costs, which adjust for geographic
price differences in payment.38 We defined high-cost patients
as those in the top decile of costs in 2014.6, 15 Consistent with
previous studies,6 we included episodic Medicare costs asso-
ciated with preventable utilization and all other services deliv-
ered to patients within 30 days after a potentially preventable
ED visit or hospital admission. For ESRD patients, we exclud-
ed costs associated with dialysis (which are generally not
preventable). Potentially preventable spending was
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categorized into physician services, outpatient services (in-
cluding ED visits not resulting in hospitalization), inpatient
services (including ED visits resulting in hospitalization),
post-acute care services, and durable medical equipment.
We first compared the demographic characteristics and

comorbidities between high-cost and non-high-cost patients
using t tests and chi-square tests. We then examined the
distribution of potentially preventable health spending for
non-high-cost, high-cost, and high-cost subgroup patients.
We determined the top three overlapping subgroups with the
highest concentration of preventable spending. The average
potentially preventable spending associated with each high-
cost subgroup was estimated using a generalized linear model
(Appendix 2) with a logit link and assumed a gamma distri-
bution of the dependent variable, which helped address
heteroscedasticity and the skewness of cost variables. Our
model controlled for patient demographics and other enroll-
ment characteristics, including dual-eligibility, original enroll-
ment reason, Part D coverage, and comorbidities. Finally, we
examined the distribution of potentially preventable spending
across care settings.
All analyses were performed using SAS 9.4 and STATA

MP 14.0 software. The Institutional Review Board at Weill
Cornell Medicine approved this study.

RESULTS

Patient Characteristics

Our sample included 556,053 fee-for-service and dual-eligible
Medicare beneficiaries who were continuously enrolled in
Medicare Parts A and B in 2014. The 55,605 patients who
accounted for the highest 10% of spending were defined as
high-cost patients. As shown in Table 1, compared with non-
high-cost patients, high-cost patients were more likely to be

younger (72.0 vs. 73.9, P < 0.001), male (47.6% vs. 41.5%,
P < 0.001), black (16.0% vs. 9.4%, P < 0.001), and have more
chronic conditions (8.6 vs. 5.4, P < 0.001). High-cost patients
were more likely to originally qualify for Medicare because of
disability or ESRD compared with non-high-cost patients
(36.0% vs. 18.4%, P < 0.001).
We identified 81,645 (14.7%) patients with some potentially

preventable utilization in 2014, including 24,453 high-cost pa-
tients and 57,192 non-high-cost patients. Preventable spending
accounted for 8.9% of total health spending among all patients,
13.2% among high-cost patients, and 4.9% among non-high-cost
patients. High-cost patients accounted for 71.5% of all prevent-
able spending and were far more likely to have preventable
utilization compared with non-high-cost patients (44.0% vs.
11.4%, P< 0.001). The average preventable spending among
high-cost patients was $11,502—more than 20 times higher than
non-high-cost patients ($510) (Table 1).

Preventable Spending Among High-Cost Pa-
tients by Patient Category

Total preventable spending among high-cost patients varied
across patient categories (Fig. 1). Patients who were seriously
ill, frail, or had a serious mental illness accounted for the
highest proportion of preventable spending. For example,
despite comprising only 5.3% of the overall patient popula-
tion, high-cost patients with serious illness accounted for
55.7% of total preventable spending. We found a similar
concentration of preventable spending among high-cost pa-
tients who were frail (4.9% of all patients representing 48.8%
of total preventable spending).
High-cost patients who fell into more than one category and

had substantial potentially preventable spendingweremost likely
to be seriously ill and frail, seriously ill with a mental illness, or
frail with a seriousmental illness. For example, high-cost patients
who were both seriously ill and frail accounted for only 4.0% of

Table 1 Patient Characteristics and Preventable Spending of High-Cost Vs. Non-High-Cost patients

High-cost patients
(N = 55,605)

Non-high-cost patients
(N = 500,448)

P value

Age, mean 72.0 (66.0, 82.0) 73.9 (68.0, 81.0) P < 0.001
Male 26,461 (47.6%) 207,623 (41.5%) P < 0.001
Race Unknown 668 (1.2%) 7226 (1.4%) P < 0.001

White 39,877 (71.7%) 402,255 (80.4%)
African American 8893 (16.0%) 47,193 (9.4%)
Other 1681 (3.0%) 14,547 (2.9%)
Asian 1691 (3.0%) 12,167 (2.4%)
Hispanic 2743 (4.9%) 16,744 (3.4%)
North American Native 52 (0.1%) 316 (0.1%)

Original reason for Medicare enrollment ESRD or disability 20,030 (36.0%) 91,940 (18.4%) P < 0.001
Other 35,575 (64.0%) 408,508 (81.6%)

Part D prescription coverage 48,421 (87.1%) 385,812 (77.1%) P < 0.001
Dual-eligible 23,317 (41.9%) 99,171 (19.8%) P < 0.001
Average number of chronic conditions 8.6 (6.0, 11.0) 5.4 (4.0, 7.0) P < 0.001
Number of patients with any preventable utilization 24,453 (44.0%) 57,192 (11.4%) P < 0.001
Average 2014 preventable spending $11,502 ($0, $14,433) $510 ($0, $0) P < 0.001

Notes: P values indicate the significance of the difference between the high-cost group and non-high-cost group. P values were calculated from t tests
for continuous variables and from chi-square tests for categorical variables. Parentheses for age, average number of chronic conditions, and average
2014 Medicare spending indicated interquartile intervals. ESRD, end-stage renal disease
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all patients, but they accounted for 44.1% of potentially prevent-
able spending. Similarly, while only 2.6% of all patients were
seriously ill and had a serious mental illness, they accounted for
31.7% of potentially preventable spending.

Average Preventable Spending by High-Cost
Patient Categories

The per-patient preventable spending associated with
high-cost categories varied significantly (Fig. 2). The
seriously ill category was associated with the highest
per-pat ient preventable spending ($2633; 95%

confidence interval [CI], $2318 to $2948), followed by
ESRD ($1799; 95% CI, $1403 to $2196), opioid use
disorder ($1788; 95% CI, $1303 to $2273), and frailty
($1215; 95% CI, $1031 to $1400).

Potentially Preventable Spending by Care
Settings

The proportion of potentially preventable spending also varied
by care setting (Table 2). More than half of potentially prevent-
able spending for high-cost patients occurred in the inpatient
setting with an additional 33.3% due to physician services and

55.7%
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44.1%

37.2%

31.7%

29.8%

28.1%

14.9%

13.7%

9.9%
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5.4%

1.3%

5.3%

4.9%

4.0%
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Figure 1 Concentration of preventable spending among high-Cost patient subgroups in 2014 Notes: Subgroups are not mutually exclusive.
ESRD, end-stage renal disease.

Figure 2 spending associated with high-cost patient categories and 95% confidence interval in 2014. Notes: Results were derived from a
generalized linear regression of preventable spending on indicators for each high-cost category. Regression was adjusted for patient age, gender,
race/ethnicity, original enrollment reason, dual-eligible status, Part D enrollment, and number of chronic conditions. ESRD, end-stage renal

disease.
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skilled nursing facility (SNF) costs. By contrast, outpatient
services, home health services, hospice care, and durable med-
ical equipment accounted for a relatively small proportion of
potentially preventable spending among high-cost patients.
While the pattern of potentially preventable spending across

care settings varied for different high-cost categories, prevent-
able inpatient care dominated all high-cost categories (Fig. 3).
High-cost patients who were frail, who were both frail and had
a serious medical illness, or who were both frail and had a
serious mental illness experienced a relatively large proportion
of potentially preventable spending due to SNF costs. Patients
with opioid use disorder or a single high-cost chronic condi-
tion experienced relatively high potentially preventable spend-
ing on outpatient services.

Sensitivity Analysis for Deceased Patients

We conducted a sensitivity analysis for patients who died
during the study period (Appendix Tables 3 and 4, Figs. 7,
8, 9, 10, 11, 12 and 13). Compared with those with 12-

month enrollment, patients who died during the study
period were more likely to be seriously ill, frail, or have a
serious mental illness. Overall, a higher proportion of de-
ceased patients had preventable spending, especially
among high-cost deceased patients (Appendix Fig. 8).
High-cost deceased patients accounted for 40% of prevent-
able spending (Appendix Fig. 9). Preventable spending
was less highly concentrated in each category compared
to patients who did not die during the study period (Ap-
pendix Fig. 10). The distribution of preventable spending
across care settings was similar to other patients.

DISCUSSION

In this study, we applied a non-mutually exclusive patient
categorization algorithm to identify subgroups of high-cost
Medicare fee-for-service patients. We examined how poten-
tially preventable spending varied across these subgroups and
how preventable spending differed for high-cost patients ver-
sus non-high-cost patients. We find that 10.4% of overall
spending was potentially preventable. This spending was dis-
proportionately concentrated among high-cost patients who,
despite comprising only 10% of the population, accounted for
more than 70% of potentially preventable spending and were
four times as likely to have had such spending compared with
non-high-cost patients. The average potentially preventable
spending for high-cost patients was $11,534 in 2014, com-
pared to $510 for non-high-cost patients.
We found substantial overlap among patient categories

suggesting that many high-cost patients have high levels of
medical, behavioral, and social complexity. Potentially

Table 2 Average Potentially Preventable Spending Among High-
Cost and Non-High-Cost Patients by Care Setting

Care settings High-cost
patients

Non-high-cost
patients

Inpatient $6662 (57.9%) $226 (44.2%)
Physician $2526 (22.0%) $152 (29.7%)
Skilled nursing facility $1292 (11.2%) $23 (4.6%)
Outpatient $865 (7.5%) $98 (19.1%)
Home Health $64 (0.6%) $8 (1.5%)
Durable medical
equipment

$83 (0.7%) $4 (0.8%)

Hospice $11 (0.1%) $0 (0.0%)
Total $11,502 $510
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preventable spending was highly concentrated in several over-
lapping categories, including patients with serious illness,
frailty, and serious mental illness. Health systems and payers
seeking to reduce preventable spendingwould dowell to focus
on these patient subgroups.
Certain categories accounted for a relatively small proportion

of overall preventable spending, but were associated with very
high per-patient preventable spending. These may be important
subgroups to focus on for health systems serving high propor-
tions of such patients. For example, ESRD and opioid use
disorder—while relatively uncommon in the overall Medicare
population—were associated with large amounts of preventable
spending for the individuals with these conditions.
Finally, potentially preventable spending was unevenly

spread not only across high-cost subgroups but also across
healthcare settings. More than half of potentially preventable
spending was due to preventable inpatient care, with prevent-
able physician services and SNF care contributing a large
share of the remainder.
A growing body of research has focused on better under-

standing high-cost Medicare patients. For example, Powers
et al. segmented Medicare Advantage (MA) patients into 10
high-cost groups to understand their utilization patterns, find-
ing that 10% of patients accounted for 55% of MA spending.3

Figueroa et al. recently examined the persistence of high-cost
Medicare fee-for-service patients, a finding that 28% of high-
cost patients remain high-cost in the following 2 years.5 Other
studies, like ours, have focused specifically on preventable
utilization. For example, Figueroa et al. segmented patients
into 6 mutually exclusive claims-based groups and found that
4.8% of Medicare spending was potentially preventable in
2012 and that high-cost patients accounted for nearly three-
quarters of such spending.6 Our study finds slightly higher
rates of preventable spending in 2014 (10.4%) with a similar
proportion attributable to high-cost patients.
Our study also differs from prior research in several ways.

Many previous studies segmented patients into fewer, mutu-
ally exclusive categories, while we introduce a framework
with 10 clinically actionable, non-mutual subgroups. This
recognizes that high-cost patients often have various clinically
meaningful characteristics (e.g., serious mental illness and
frailty) requiring different interventions. We also incorporate
social risk, which many prior studies do not.
Identifying actionable high-cost subgroups may provide

health systems with an opportunity to develop targeted inter-
ventions and potentially reduce preventable utilization. For
example, comprehensive home-care programs with physical
therapy have been shown to maintain functional status in frail
elderly individuals and lower the risk of hospitalization.39, 40

Recent RCTs have shown that robust care coordination pro-
grams can improve quality of life and reduce acute care
utilization among frail, older, and low-income patients.41–43

Similarly, establishing tailored interdisciplinary transitional
care programs for patients with chronic diseases has been
shown to reduce unnecessary readmissions.44 For seriously

ill patients, timely palliative care may improve outcomes and
reduce hospital costs,45–47 and while dedicated chronic disease
management programs for patients with serious mental illness
remain rare, they can be effective.48 Finally, some interven-
tions may require health systems to partner with local govern-
ments and community organizations, particularly to meet the
needs of socially vulnerable patients.49–53 More research is
needed to rigorously examine which interventions most effec-
tively manage high-cost patients, especially as health systems
increasingly engage in value-based care.
Our study has limitations. Firstly, although we used vali-

dated algorithms to identify potentially preventable spending,
it is possible that not all of this spending is in fact preventable,
and it is likely that some of this spending is outside the control
of the healthcare system. For example, a patient with unstable
housing prescribed insulin may re-present to the hospital with
hyperglycemia if he no longer has a refrigerator to store his
medication; such utilization is unlikely to be preventable by
health systems. Secondly, because the use of hospital care
triggered our identification of “potentially preventable utiliza-
tion,” the proportion of identified preventable utilization may
be skewed toward inpatient services. This bias may however
be counterbalanced by the fact that not all the outpatient care
in the 30 days following a trigger event was likely preventable,
but was counted as such. Thirdly, we excluded patients who
died during the study period for our primary analysis (though
they were included in a sensitivity analysis). Fourthly, similar
to other studies,4, 5, 15 we used claims data for most of our
analyses which may not fully capture clinical risk. Moreover,
for dually eligible patients, we had access to Medicare claims,
but not Medicaid claims, and thus may have underestimated
their overall spending. Fifthly, while our dataset includes a
diverse group of Medicare beneficiaries in the New York area,
patients in other regions of the country may differ from our
population. Finally, our analysis was limited to Medicare fee-
for-service and dually-eligible beneficiaries; it is not clear
whether these findings apply toMedicaid or Medicare Advan-
tage beneficiaries or to commercially insured populations.
Nonetheless, this study deepens our understanding of the

diversity, needs, and utilization patterns of high-cost patients.
We find substantial variation in potentially preventable spend-
ing across high-cost subgroups, with a large proportion of
spending concentrated among patients with serious medical
illness, frailty, and serious mental illness. Conditions such as
ESRD and opioid use disorder—while affecting a relatively
small proportion ofMedicare beneficiaries—are associatedwith
high levels of per-patient preventable utilization. Inpatient care
and, to a lesser extent, physician services and SNF care were
major drivers of preventable spending. Payers and health sys-
tems hoping to more efficiently care for high-cost patients may
find it useful to concentrate their efforts in these areas.
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