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Who’s Accountable? Low-Value
Care Received By Medicare
Beneficiaries Outside Of Their
Attributed Health Systems

ABSTRACT Policy makers and payers increasingly hold health systems
accountable for spending and quality for their attributed beneficiaries.
Low-value care—medical services that offer little or no benefit and have
the potential for harm in specific clinical scenarios—received outside of
these systems could threaten success on both fronts. Using national
Medicare data for fee-for-service beneficiaries ages sixty-five and older and
attributed to 595 US health systems, we describe where and from whom
they received forty low-value services during 2017–18 and identify factors
associated with out-of-system receipt. Forty-one percent of low-value
services received by attributed beneficiaries originated from out-of-system
clinicians: 35 percent from specialists, 5 percent from primary care
physicians, and 1 percent from advanced practice clinicians. Recipients of
low-value care were more likely to obtain that care out of system if age 75
or older (versus ages 65–74), male (versus female), non-Hispanic White
(versus other races or ethnicities), rural dwelling (versus metropolitan
dwelling), more medically complex, or experiencing lower continuity of
care. However, out-of-system service receipt was not associated with
recipients’ health systems’ accountable care organization status. Health
systems might improve quality and reduce spending for their attributed
beneficiaries by addressing out-of-system receipt of low-value care—for
example, by improving continuity.

P
olicymakers and payers increasing-
ly hold health systems accountable
for the cost and quality of the care
received by their attributed benefi-
ciaries, regardless of where the care

originates. Low-value care—medical services
that offer little or no benefit and have the poten-
tial for harm in specific clinical scenarios—
remains common and could threaten success
on both fronts.1,2 Beneficiaries receiving low-
value care outside of their attributed systems
are a particular challenge for systems seeking to
reduce spending and improve health outcomes.
Understanding the scope andorigins of out-of-

system low-value care use may help health sys-
tem leaders design and implement effective in-
terventions to reduce spending and harms for
their attributed beneficiaries.1–4 For example, the
low-value services most often ordered by out-of-
systemspecialistsmight best be reduced through
referral network management, patient educa-
tion, and increased access to high-value with-
in-system specialists.Yet no study, to our knowl-
edge, has examined out-of-system low-value care
receipt or spending.
In this study we sought to answer two main

questions. First, how much of low-value care
use and spending by health system–attributed
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fee-for-service Medicare beneficiaries originates
outside of health system walls, and from which
categories of clinicians? Second, which benefi-
ciaries are at greater risk of receiving out-of-
system low-value care? To this end, we analyzed
100 percent national Medicare administrative
data for beneficiaries ages sixty-five and older
who were attributed to 595 US health systems
based on Centers for Medicare and Medicaid
Services (CMS) Medicare Shared Savings Pro-
gram attributionmethodology.5 For each of forty
low-value services, we determined the share of
service use and spending attributable to out-of-
system clinicians over the course of a two-year
period. We then identified beneficiary- and
system-level factors associated with low-value
service receipt and receipt out of system.

Study Data And Methods
Overview We studied fee-for-service Medicare
beneficiaries ages sixty-five and older attributed
to US health systems. For each of forty potential-
ly low-value services, we determined the share
of received services (and associated Medicare
spending) during the period 2017–18 that origi-
nated from(orderedor referred forby) anout-of-
system primary care physician, a specialist phy-
sician, or an advanced practice clinician. Then,
among beneficiaries eligible for low-value ser-
vices (that is, those for whom receipt would be
considered low value—for example, prostate
cancer screening is considered low value for
menolder thanage seventy-fivewithout ahistory
of prostate cancer),we identifiedbeneficiary and
health system factors associated with receiving
the thirty most common low-value services and
(among recipients) with receiving these thirty
services out of system.

Data We used 2016–18 Medicare fee-for-
service administrative data, including 100 per-
cent Part A (inpatient) and Part B (outpatient)
claims and Part D (prescription) data for a ran-
dom 40 percent sample of beneficiaries.6

Study Population Our sample included US-
residing fee-for-service Medicare beneficiaries
who were age sixty-five or older as of January
1, 2016; whohadno hospice claims during 2017–
18; andwhowere continuously enrolled inMedi-
care Parts A and B through 2018 or until death.
For study measures using prescription data, we
required continuous Part D enrollment through
2018 or until death.

Beneficiary And Clinician Attribution We
identified health systems using the 2018 Agency
for Healthcare Research and Quality (AHRQ)
CompendiumofU.S. Health Systems7 and attrib-
uted each beneficiary to the system that provided
the plurality of their primary care services across

2017 and 2018, consistent with CMS Medicare
Shared Savings Program attributionmethodolo-
gy.5We excluded pediatric health systems (based
on a compendium indicator) and systems with
fewer than 250 attributed beneficiaries. We de-
termined clinicians’ health system affiliations
using the IQVIA OneKey database,8 which de-
scribes the relationships among providers, med-
ical practices, and systems.
Low-Value Care Measures We operational-

ized forty claims-based, low-value care defini-
tions for services relevant to older adults,
leveraging our prior work and the Milliman
MedInsight Health Waste Calculator, version
8.0,9 as previously described.1 We used 2016–18
data to identify beneficiaries eligible for each
service and tomeasure the receipt of each service
among eligible beneficiaries in 2017–18 (see on-
line appendix exhibits 1 and 2 for details).10

To ascribe each low-value service to its origi-
nating clinician, we used the National Provider
Identifier (NPI) on the claim as follows: “refer-
ring NPI” (for nondrug services identifiable us-
ing the Medicare Professional claims file), “at-
tending NPI” (for nondrug inpatient and
outpatient facility claims), or “prescribing NPI”
(for drugs), based on consultation with experts
in CMS clinical coding.We determined clinician
categories using self-reported Provider Enroll-
ment, Chain and Ownership System data (up-
dated every five years) in the Medicare Data on
Provider Practice and Specialty file.11 Specifical-
ly, primary care physicians were defined by spe-
cialty in general practice, family practice, inter-
nal medicine, pediatric medicine, and geriatric
medicine. We defined specialist physicians as
those with any other physician specialty and ad-
vancedpractice clinicians as nurse practitioners,
certified clinical nurse specialists, and physician
assistants.
Covariates We examined factors that were

potentially associated with a beneficiary’s likeli-
hood of receiving low-value care1,2,12,13 and the
likelihood that this occurred outside of their
attributed health system.
Beneficiary Variables The following varia-

bles were determined using 2016 data: age (65–
74, 75–84, and 85 and older); sex (male and
female); race and ethnicity (Research Triangle
Institute race codes: non-Hispanic White, non-
Hispanic Black, Hispanic, and non-Hispanic
other);14 CMSHierarchical Condition Categories
(CMS-HCC) score (a higher score indicates
greater medical complexity);15 continuity of care
(estimated using the Bice-Boxerman Continuity
of Care Index among beneficiaries with four
or more visits in the year to allow stable esti-
mates,16,17 with the index ranging from 0 if each
visit was with a different clinician to 1 if all visits
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were with the same clinician); rural-urban resi-
dence (based on rural-urban commuting area
codes: metropolitan, micropolitan, small town,
and rural);18 and hospital referral region (HRR)-
level standardized risk-adjusted per capitaMedi-
care spending based on residential ZIP code
(Dartmouth Atlas).19

Attributed Health System Variables We
used measures from the AHRQ Compendium
to assess health system size (number of physi-
cians), specialty mix (proportion of all physi-
cians who specialize in primary care), account-
able care organization (ACO) status (proportion
of system physicians participating in an ACO
contract), and teaching hospital status (whether
or not the systemhad at least onemajor teaching
hospital), all using 2018 data. We used 2017
Medicare claims to determine a health system’s
market share, defined as the proportion of all
Medicare fee-for-service beneficiaries ages sixty-
five and older living in a beneficiary’s HRR in
2017 who were attributed to the beneficiary’s
attributed system that year. See appendix exhib-
it 3 for details.10

Analyses For each of the forty low-value ser-
vices examined, we determined the share origi-
nating from clinicians outside of the benefi-
ciary’s health system by clinician type: primary
care physician, specialist physician, and ad-
vanced practice clinician.
We calculated total and out-of-system Medi-

care spending on low-value services received by
system-attributed beneficiaries, excluding any
nondrug services provided in inpatient and
skilled nursing facility settings because individ-
ual service charges are not itemized on these
claims. Given uncertainty about the portion of
a total payment attributable to a low-value ser-
vice, we measured spending using narrow and
broad definitions to provide a range of esti-
mates;20 we defined narrow as claim line–level
spending (counting only payments associated
with a claim line identified as low value) and
broad as case-level spending (counting the entire
claim payment if a component claim line was
identified as low value).
Next, we assessed factors associated with low-

value service receipt and (among recipients) out-
of-system receipt.We restricted these analyses to
the thirty low-value services received by at least
2,500 eligible beneficiaries in our sample, and
we excluded beneficiarieswithmissing covariate
values (see appendix exhibit 4).10 We built two
repeated measures linear probability models at
the beneficiary-service level, such that each per-
son appeared asmany times as they were eligible
for any of the thirty services. The first model
included all beneficiaries eligible for the low-
value services, and the outcome was receipt of

these services (binary for each beneficiary-
service). The second model included all benefi-
ciaries who received low-value services, and the
outcome was out-of-system receipt of these ser-
vices (binary for each beneficiary-service). The
models included indicators for eligibility for
each service, the above covariates, and health
system random effects.We accounted for nonin-
dependence of observations, as a result of corre-
lation of binary outcomes, by clustering stan-
dard errors at the health system level.
In a post hoc analysis, we examined whether

health systems in which attributed beneficiaries
received less low-value care overall were more
likely to receive that care out of system. In an
exploratory analysis to assess whether factors
associated with out-of-system low-value care re-
ceipt differed by the type of clinicianwho usually
ordered or referred for the service, we stratified
the multivariable repeated measures model by
services in the lowest and highest quartiles of
primary care physician ordering or referring
(that is, services that were least often and most
often ordered or referred for by primary care
physicians, respectively) (see appendix ex-
hibit 4).10

We constructed claims-based measures and
ran analyses using SAS, version 9.4, and Stata,
version 17.0. Reported p values were two sided,
and p < 0:05 represented statistical significance.
This study followed Strengthening the Report-
ing of Observational Studies in Epidemiology
(STROBE) reporting guidelines and was ap-
proved by the Dartmouth College Committee for
the Protection of Human Subjects.
Limitations We acknowledge several limita-

tions. First, although we used forty widely ac-
cepted claims-based low-value care definitions,
these services represent only a portion of all low-
value care, and claims data lack clinical details to
aid the adjudication of value. Identifying these
services is also sensitive to clinicians’ coding
practices.21

We estimate that out-
of-system low-value
care accounted for
40–55 percent of all
low-value care
spending.
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Second, although our claims-based approach
to identifying which clinicians ordered or re-
ferred for services was informed by clinical ex-
perience and by coding experts, misattribution
could have occurred as a result of coding errors,
inconsistencies in how institutions assign NPIs
on claims, or inaccurate specialty designation.
Also, the clinicians identified as ordering or
referring for services might not be the primary
decision makers. For example, some surgeons
may compel primary care physicians to order
low-value preoperative testing before low-risk
procedures via “medical clearance” forms.22

Third, this analysis focused on the 47 percent
of all fee-for-service Medicare beneficiaries ages
sixty-five and older attributed to one of 595 large
US health systems identified by the AHRQ Com-
pendium. Its findings might not generalize to
Medicare Advantage enrollees, to younger fee-
for-service beneficiaries, or to beneficiaries at-
tributed to unexamined systems. Further, we did
not focus on in-system low-value care, nordidwe
assess use of or spending on high-value care.

Study Results
In our full sample of 10,937,519 beneficiaries,
mean age was 74.6 years (standard deviation:
7.4), and 57.7 percent were female (appendix
exhibit 5).10 In aggregate, 42.6percent of all forty
low-value services originated fromout-of-system
clinicians. Overall, 4.7 percent originated from
primary care physicians outside beneficiaries’
attributed health systems (range by service:
0.3–25.9 percent), 35.5 percent from out-of-
system specialists (range by service: 4.6–
66.6 percent), and 0.9 percent from out-of-
system advanced practice clinicians (range by
service: 0.0–4.3 percent) (exhibit 1, appendix
exhibit 6).10 For most health systems studied,
one-third to one-half of the low-value services
received by their attributed beneficiaries origi-
nated out of system (median: 43.2 percent; inter-

quartile range: 36.2–50.6) (data not shown).
Spending Estimated total Medicare spending

for the forty measured low-value services over
the course of the two-year study period was
between $584,795,508 (narrow definition of
claim line–level spending) and $2,331,900,566
(broad definition of case-level spending), of
which $237,495,852 (40.6 percent of total low-
value care spending, narrow definition) to
$1,246,809,870 (53.5 percent of total low-value
care spending,broaddefinition)was spentoutof
system (appendix exhibit 7).10 Estimated out-of-
system spending, by the narrow and broad def-
initions, respectively, was highest for eye disease
imaging (range, $86,290,371–951,166,342),
percutaneous coronary intervention in asymp-
tomatic patients (range, $28,466,462–
29,438,936), and injection for low back pain
(range, $23,805,701–27,039,275) (appendix ex-
hibit 7).10

Factors Associated With Low-Value Care
Receipt And Out-Of-System Receipt Beneficia-
ries were more likely to receive any of the thirty
most common low-value services (appendix ex-
hibit 4)10 if they were younger, female, or non-
Hispanic White or other race or ethnicity; had a
lower CMS-HCC score; had a lower continuity-of-
care score; resided in an area that was metropol-
itan or had higher per capita health care spend-
ing; or were attributed to a systemwith a smaller
proportion of physicians specializing in primary
care orwithout amajor teachinghospital (exhib-
it 2, appendix exhibit 8).10 Among beneficiaries
who received any low-value services, factors as-
sociated with receiving that care out of system
included older age (seventy-five or older), male
sex, White race, higher CMS-HCC score, lower
continuity-of-care score, rural residence, and at-
tribution to a system in the highest size quartile
or with lower market share (exhibit 2, appendix
exhibit 8).10 There was no association between
out-of-system receipt and theACO status of one’s
attributed system. For systems in which attribut-
ed beneficiaries had a lower likelihood of receiv-
ing any low-value care, the beneficiaries who did
receive low-value careweremore likely to receive
that care out of system (appendix exhibit 9).10

Stratification By Primary Care Versus
Specialist Origination We examined how the
association between the aforementioned factors
and out-of-system receipt differed for low-value
services predominantly originating from prima-
ry care physicians and those predominantly
originating from specialists (associations with
beneficiary- and health system–level factors are
shown in exhibits 3 and 4, respectively; see ap-
pendix exhibit 4 for services).10 We found that
beneficiaries who were from racial or ethnic
minority groups and women were less likely to

Interpersonal
relationships, and
perhaps primary care
physician access, may
be protective against
low-value care receipt.
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Exhibit 1

Distribution of clinicians ordering or referring for 40 low-value services in five categories received by Medicare fee-for-
service beneficiaries ages 65 and older, by type of clinician and in-system status, 2017–18

SOURCE Authors’ analysis of Medicare fee-for-service administrative data from the period 2016–18, including 100% Parts A
(inpatient) and B (outpatient) claims and Part D (prescription) data for a random 40% sample of beneficiaries. NOTES PCP is primary
care physician. ECG is electrocardiogram. Echo is echocardiography. PFT is pulmonary function testing. T3 is triiodothyronine. PCI is
percutaneous coronary intervention. DEXA is dual-energy x-ray absorptiometry. CAD is coronary artery disease. MRI is magnetic res-
onance imaging. CT is computed tomography.
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receive out-of-system low-value services pre-
dominantly originating from specialists, where-
as older beneficiaries and those in nonmetropol-
itan (that is, rural, small town, and micropoli-
tan) areas were more likely to receive out-of-
system low-value services predominantly origi-
nating from specialists (exhibit 3). Greater con-
tinuity of care was associated with lower likeli-
hood of out-of-system receipt for services

typically originating from primary care physi-
cians and higher likelihood of out-of-system re-
ceipt for services typically originating from spe-
cialists (exhibit 3). Beneficiaries in systems with
greater market share were less likely to receive
out-of-system low-value services, regardless of
the originating physician type (exhibit 4).

Exhibit 2

Beneficiary- and health system–level characteristics associated with receipt of any low-value care and out-of-system
low-value care by Medicare fee-for-service beneficiaries ages 65 and older, 2017–18

Characteristics

Difference in
receipt of any
low-value carea

Among low-value care
recipients, difference in
out-of-system receipta

Beneficiary level (2016)

Age, years
65–74 Ref Ref
75–84 −0.22**** 0.56****
85+ −0.59**** 1.38****

Sex
Male Ref Ref
Female 0.17**** −3.18****

Race and ethnicity
Non-Hispanic White Ref Ref
Non-Hispanic Black −0.30**** −2.63****
Hispanic −0.10**** −2.12****
Non-Hispanic other 0.11*** −2.30****

Medical complexity (CMS-HCC score)
Quartile 1 (≤0.44) Ref Ref
Quartile 2 (>0.44 to ≤0.72) −0.64**** 1.55****
Quartile 3 (>0.72 to ≤1.28) −1.05**** 2.56****
Quartile 4 (>1.28) −1.86**** 4.05****

Continuity of care (Bice-Boxerman Continuity of
Care Index), change per 10% increase −0.10**** −0.22****

Rural-urban residence
Metropolitan Ref Ref
Micropolitan −0.04 1.48***
Small town −0.08*** 3.81****
Rural −0.11**** 4.25****

Health system level

Share of health system physicians
participating in ACO contract (2018)
Quartile 1 (≤0.00) Ref Ref
Quartile 2 (>0.00 to ≤0.18) 0.26*** 0.09
Quartile 3 (>0.18 to ≤0.57) 0.06 0.07
Quartile 4 (>0.57) −0.02 0.32

Market shareb (2017)
Quartile 1 (≤0.04) Ref Ref
Quartile 2 (>0.04 to ≤0.10) 0.05 −11.15****
Quartile 3 (>0.10 to ≤0.20) −0.03 −15.78****
Quartile 4 (>0.20) 0.00 −18.53****

SOURCE Authors’ analysis of Medicare fee-for-service administrative data, from the period 2016–18, including 100% Parts A
(inpatient) and B (outpatient) claims and Part D (prescription) data for a random 40% sample of beneficiaries. NOTES Analysis
included the 30 most common low-value services of the 40 examined (details are in appendix exhibit 4; see note 10 in text).
Number of observations is 32,483,881 and 3,547,673 for the low-value care receipt and out-of-system receipt models, respectively.
Further details on characteristic specifications are in appendix exhibit 3. CMS-HCC is Centers for Medicare and Medicaid Services
Hierarchical Condition Categories. ACO is accountable care organization. aPercentage points. bProportion of all Medicare fee-for-
service beneficiaries ages 65 and older living in a beneficiary’s hospital referral region in 2017 who were attributed to the
beneficiary’s attributed system in 2017. ***p < 0:01 ****p < 0:001
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Exhibit 3

Among Medicare fee-for-service beneficiaries ages 65 and older receiving low-value care, association of beneficiary
characteristics with out-of-system receipt, stratified by services usually originating from primary care physicians versus
specialists, 2017–18

SOURCE Authors’ analysis of Medicare fee-for-service administrative data from the period 2016–18, including 100% Parts A (in-
patient) and B (outpatient) claims and Part D (prescription) data for a random 40% sample of beneficiaries. NOTES Services usually
originating from primary care physicians and specialists are in appendix exhibit 4 (see note 10 in text). Number of observations:
1,619,026 and 1,285,471 for the lowest and highest quartiles of primary care physician ordering and referring, respectively. Error
bars indicate 95% confidence intervals. Reference groups are as follows: age, 65–74; sex, male; race and ethnicity, non-Hispanic White;
Centers for Medicare and Medicaid Services Hierarchical Condition Categories (CMS-HCC) score, quartile 1 (least complex); urban or
rural residence group, metropolitan; and hospital referral region (HRR) spending, quartile 1 (lowest spending). Continuity of care is
shown as change per 10% increase in Bice-Boxerman Continuity of Care index (see the text for details).
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Discussion
In this nationalMedicare claims analysis of forty
low-value services, we found that most health
systems’ attributed beneficiaries received one-
third to one-half of low-value services outside
of these systems, at a measurable direct cost of

$237 million–$1.2 billion during 2017–18. Al-
thoughmost of this use and spending originated
from out-of-system specialists, the proportions
of low-value care originating from distinct clini-
cian types varied across the low-value services
studied (exhibit 1). Recipients of low-value care

Exhibit 4

Among Medicare fee-for-service beneficiaries ages 65 and older receiving low-value care, association of health system
characteristics with out-of-system receipt, stratified by services usually originating from primary care physicians versus
specialists, 2017–18

SOURCE Authors’ analysis of Medicare fee-for-service administrative data from the period 2016–18, including 100% Parts A (inpa-
tient) and B (outpatient) claims and Part D (prescription) data for a random 40% sample of beneficiaries. NOTES Services usually
originating from primary care physicians and specialists are in appendix exhibit 4 (see note 10 in text). Numbers of observations
are in the exhibit 3 notes. Error bars indicate 95% confidence intervals. Reference groups are as follows: size, quartile 1 (smallest
number of physicians); specialty mix, quartile 1 (lowest percent of primary care physicians); accountable care organization (ACO) sta-
tus, quartile 1 (lowest percent of physicians in ACO contract); teaching hospital status, no major teaching hospital; and market share,
quartile 1 (lowest market share).
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who were older, male, White, rural-residing, or
more medically complex; had less continuity of
care; or were attributed to a system with lower
market share were more likely than other bene-
ficiaries to receive that low-value care outside of
their systems. However, the ACO status of a ben-
eficiary’s attributed system (that is, the percent-
age of that system’s physicians participating in
an ACO contract) was not associated with the
beneficiary’s likelihood of receiving low-value
care out of system. These findings suggest the
potential to improve care quality and lower
spending for system-attributed beneficiaries by
targeting out-of-system low-value care.
We estimate that out-of-system low-value care

accounted for 40–55 percent of all low-value care
spending. Extrapolating from prior work, this
likely represents a small percentage of total
Medicare spending; in a 2014 study, twenty-
six low-value care services accounted for 0.6–
2.7 percent of total Medicare spending.23 How-
ever, these approximations deserve further
investigation. For example, these and most
existing estimates did not account for often sub-
stantial spending on care cascades that follow
low-value services.24,25 They also did not capture
patient harms and the opportunity costs of low-
value care provision, which may have crowded
out effective care.26

The patterns of out-of-system low-value care
use shown in exhibit 1 add to prior evidence that
specialists drive a large share of low-value care
spending,27 and they reveal potential targets for
intervention. For low-value services often pro-
vided by out-of-system primary care physicians
and advanced practice clinicians in acute care
settings, such as antibiotics for upper respirato-
ry infection, improved within-system acute care
access (for example, by adding or extending af-
ter-hours capacity and telehealth) may be help-
ful. For low-value services primarily originating
from out-of-system specialists (for example,
percutaneous coronary interventions and eye
imaging), high-value referral management may
be a viable reduction strategy.28 Of note, we
found that one-third of low-value cervical cancer
screenings (that is, those performed in women
older than age sixty-five with adequate prior
screening and not otherwise at high risk) origi-
nated from out-of-system specialists,29 suggest-
ing that for women without complex gynecolog-
ical conditions, it may be helpful to encourage
transition from routine gynecologist visits to
comprehensive in-system primary care.
The associations between beneficiary factors

and out-of-system low-value care receipt in this
study are consistent with the broader literature
on access to health care. Patients who are older,
White, ormale tend to have greater access to care

than their counterparts and are more likely to
have exposure to outside physicians (especially
specialists);30 our findings suggest that this ex-
posure also increases beneficiaries’ risk of re-
ceiving low-value care outside of their systems.
In this study, non-Hispanic Black and Hispanic
beneficiaries were less likely than White benefi-
ciaries to receive low-value care overall, and
when they received low-value care, theywere less
likely than White beneficiaries to receive it out-
side of their health systems. This may reflect
lower rates of referral or self-referral to outside
specialists.31 Although this could be viewed as
“protective” in the case of low-value care, this
findingalso likely reflects barriers toneeded care
that warrant further investigation.
Beneficiaries with higher CMS-HCC scores

(the measure for medical complexity) had great-
er receipt of out-of-system low-value care, per-
haps because sicker patients (or those who ac-
crued more diagnostic codes during health care
interactions that in turn increased their CMS-
HCC scores) had greater exposure to out-of-sys-
tem clinicians.
Continuity of care was inversely associated

with receipt of any low-value care. It was also
inversely associated with receiving that care
out of system among all thirty common services
and among services predominantly originating
from primary care physicians. These results
suggest that interpersonal relationships, and
perhaps primary care physician access, may be
protective against low-value care receipt andmay
help ensure that any low-value services that a
beneficiary receives are provided within that
relationship (or within the system).32 Although
prior work has found that continuity of care is
inversely associated with receipt of radiology
and diagnostic tests overall,33–35 ours is the first

For health systems
held accountable by
payers for care quality
and spending for
attributed
beneficiaries, out-of-
system low-value care
is a triple threat.
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study, to our knowledge, to specifically examine
the association between continuity and low-
value care receipt.
Nonmetropolitan residencewas strongly asso-

ciated with lower probability of any low-value
care, which is consistent with prior findings,36

and higher probability of receiving low-value
care out of system. This may reflect the higher
prevalence of independent physicians and rela-
tive lack of specialists in rural areas, and it
suggests that expanding access to high-value in-
system specialists through telemedicine may be
beneficial.
We found no clear relationship between bene-

ficiaries’ attribution to systemswith greater phy-
sician ACO participation and any low-value care
receipt, consistent with earlier work,37 nor were
beneficiaries attributed to systems with greater
physician ACO participation any less likely to
receive low-value care out of system. These re-
sults suggest that ACOs might not prioritize the
reduction of low-value care38 (especially if a mi-
nority of their patients are covered under value-
based contracts39 or if low-value screenings con-
fer net financial advantage to the ACO because
they increase the beneficiary risk scores used to
adjust Medicare spending targets) or that ACOs
have limited influence on patients’ decisions to
seek out-of-system care. Unsurprisingly, the
market share of the beneficiary’s health system
was inversely associated with the probability of
receiving low-value care out of system. Future
research should explore these dynamics further,
clarify the relationship between low- and high-
value care provided inside and outside of health
systems, and identify effective system strategies
to reduce low-value care specifically.40

Clinical And Policy Implications
For health systems held accountable by payers
for care quality and spending for attributed ben-
eficiaries, out-of-system low-value care is a triple
threat, representing not only poor-quality care
that may cause patients harm but also higher
spending against the benchmark, without fee-
for-service revenue gains to offset this downside
contract performance impact. In this context,
our results suggest that health system leaders
need to be aware of out-of-system low-value care
use and consider cost-effective strategies to mit-
igate low-value care that extend beyond their
walls.
Thebroader literatureon low-value care reduc-

tion suggests that health system leaders might
reduce out-of-system (as well as within-system)
low-value care use through educational, behav-
ioral, and structural interventions.4,41 Because
many patients often seek out-of-system care

without their primary care physicians’ input,
health systemsmight considerprovidinggeneral
education to patients about low-value care and
the harms it presents.42,43 Primary care physi-
cians can use shared decision-making tools and
targeted educational materials to help patients
make more informed decisions about specialty
care.42 Leaders might also reduce low-value care
by supporting continuity—for example, through
after-hours primary care access, telemedicine,
and the use of online patient scheduling with a
default setting to book with one’s own primary
care physician.44 Finally, health systems could
adopt behavioral economic nudges and clinical
decision support to help primary care physicians
reduce referrals or, when referrals areneeded, to
encourage referrals to high-value in-system spe-
cialists based on cost and quality data.28,45

The role of payers and policy makers in aiding
local efforts to address out-of-system low-value
care is less clear and merits further research on
the impact of such care and effective strategies to
reduce it. Because ACO contract participation
has had limited impact on low-value care receipt
to date,37,38,46 one such strategymay be for payers
and policy makers to include specific low-value
care services or a global low-value care index47 in
performance measures for future alternative
payment models. Payers and policy makers
may also consider providing low-value care feed-
back reports or peer comparison letters,48,49 sup-
porting clinicians (especially those in rural
areas) with high-value specialist guidance, and
rewarding topperformers throughpublic report-
ing or inclusion in high-value networks.28 All of
these efforts would need to target the decision
makers ultimately responsible for specific low-
value services (for example, to reduce preopera-
tive testing before cataract surgery, target the
ophthalmologists requiring the tests rather
than the primary care physicians who ordered
them).22

Conclusion
We found that older, health system–attributed
fee-for-serviceMedicarebeneficiaries commonly
received low-value care outside of their attribut-
ed systems during 2017–18. Our results provide
insights on themagnitude and sources of out-of-
system low-value care, which could inform
health systems’ efforts to reduce the use of these
often costly, potentially harmful, and generally
avoidable services. Given the threat of out-of-
system low-value care to accountable care goals,
health system leaders might consider extending
low-value care reduction interventions outside
of system walls. ▪
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