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he observation that health expenditures are con-

centrated within a relatively small subset of the

population is well known by now, with 5% of the
population accounting for 50% of medical expense in any
given year. One-third of the individuals in this group—fre-
quently those with poor health status and multiple chronic
conditions—remain high-cost the following year,* making
them appropriate for primary care—based care management
approaches.>* However, although effective care manage-
ment targeted at the right individuals has been shown to
moderate costs and utilization,>® inconsistent results have
highlighted the need to appropriately select patients.”

There are a host of available case-finding tools and algo-
rithms that can be used to identify individuals appropriate for
care management; nevertheless, there is also increasing under-
standing that these tools have limitations.®® Many case-finding
tools are proprietary “black boxes” that create a single score to
rank patients according to risk.!'® Additionally, these tools can
vary considerably in terms of their input criteria, and there is
no standardization of definitions across tools*—most impor-
tantly, the input criteria cannot be modified to meet specific
program characteristics and operational realities.

Data timing and completeness are a challenge for all case-
finding algorithms, especially those based on paid claims.
Delays in data capture can result in the identification of pa-
tients who are no longer enrolled within the health plan or
practice, as well as identification of patients who no longer
require intervention.®"? Incomplete data, such as removal
of substance use, HIV /AIDS, and in some states, mental
health claims,” paint incomplete pictures of patient needs. In
addition, demographic and psychosocial characteristics are
often incomplete or missing from readily available admin-
istrative data (eg, poverty, education, living situation). The
absence of patient psychosocial data is particularly challeng-
ing, as these data could help to identify cohorts of patients
who would be most likely helped by care management pro-

ABSTRACT

Objectives: Appropriate selection of patients is key to the success
of care management programs (CMPs). Hybrid patient selection
approaches, in which large data assets are culled to develop

a list of patients for more targeted clinical review, are increas-
ingly common. We sought to describe the patient and practice
characteristics associated with high-risk patient identification and
selection for a CMP during clinical review, and to explore varia-
tion across primary care practices.

Study Design: Retrospective cohort study.

Methods: Standardized estimates of Medicare beneficiaries iden-
tified as high risk for poor outcomes and high medical expense,
and appropriate for a CMP within a large Pioneer Accountable
Care Organization, were developed using mixed effects logistic
models. Study subjects were 2685 Medicare beneficiaries aged
over 18 (includes individuals eligible for Medicare due to a dis-
ability) aligned to 35 primary care practices in 2013.

Results: Independent predictors of patient identification as high
risk include older age; higher risk score; recent increases in medi-
cal conditions; higher numbers of medical hospitalizations, skilled
nursing facility days, and primary care physician visits; and
shorter relationships with the primary care physician. Older age,
and lower income, but no prior hospice use were independently
associated with patient selection for a CMP among the subset of
patients identified as being high risk. Adjusted predicted percents
of high-risk patients varied significantly across practices overall
and for 5 of the 6 patient characteristics that were independently
associated with identification as high risk.
Conclusions: Inconsistency in high-risk patient identification and
selection for a CMP may reflect differences in practice resources,
but also highlight the need for continual training and feedback in
order to protect against unintentional biases.
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grams (CMPs)>'*; for example, addressing
cost-related medication underuse among
low-income patients may improve diabetes
control and reduce inappropriate emer-
gency department utilization.”” Although
many healthcare systems do collect psycho-
social data on patients, system alignment
issues often preclude use of more granular
and descriptive data for case finding.

Because of these limitations, case find-
ing based on administrative data is typically
not the only method used.!® Patient health-
risk assessments and clinician referrals are techniques fre-
quently used to identify patients for case management and
can provide more detailed and actionable data, but they
require time and resources to implement.> Often, multiple
case-finding methodologies, including predicted risk scores,
utilization triggers/markers, medication adherence and
gaps in care, and clinician referrals, are used in concert.!>!

Case-finding approaches that rely on multiple method-
ologies are typically termed “hybrid approaches” and can
vary widely, but generally refer to the use of multiple meth-
odologies—often in sequence—to refine case finding. With-
in this evaluation, we studied a sequential approach to case
finding that uses an algorithm to comb through adminis-
trative claims and identify a preliminary set of potentially
high-risk patients. This preliminary set of patients is then
reviewed by physicians and nurse care managers who make
the final decision of whether to refer a patient for care man-
agement. This sequential hybrid approach is thought to be
reliable’ and can offer a number of advantages.

Clinician referral, within the boundaries of a pre-select-
ed list, focuses the referral process and reduces the burden
on clinicians, while at the same time ensuring primary care
practice and physician (PCP) involvement. This involve-
ment may increase buy-in of the program, which is espe-
cially important for programs embedded within physician
practices. Clinician input can also help to identify patients
with more modifiable health risks, including those with
sub-optimal health literacy and health insight, social and
home environment challenges, and /or inadequate coping
skills and financial resources.'"'*!8 For example, primary
care physicians are more likely to describe patients with
poorly controlled diabetes, inadequate insurance, or with
mental health or substance use disorders, as complex.?”

However, clinician referral may also introduce unanticipat-
ed variations in patient selection.® Often, there are no specific
criteria that physicians are asked to consider when identifying
appropriate patients, leaving the door open to unintentional

biases.!* Appropriate clinician referral into CMPs requires

Identification of High-Risk Patients

Take-Away Points

Clinician review within hybrid case selection approaches includes decisions about
which patients are high risk and, among high-risk patients, identification of the sub-
set of patients most appropriate for a care management program (CMP).

B Primary care physicians were more likely to recommend high-risk patients who
are poorer, older, and not using hospice services for CMP.

B Significant variations in adjusted proportions of patients selected for care man-
agement across practices may reflect differences in practice resources, but may also
introduce bias into the process.

B Continual training and feedback to practices on their review decisions may help
identify missed patient opportunities.

that clinicians have a clear understanding of the characteris-
tics that place patients at higher risk for poor health outcomes,
as well as the benefits the CMP could provide.

In this study, we sought to understand the unique pa-
tient characteristics associated with both patient identi-
fication as high risk for poor outcomes and subsequent
clinician referral to care management. We also sought to
describe variations in patient identification and selection
for care management across PCPs overall, and for impor-
tant patient characteristics. We examined the selection de-
cisions during the second year of the CMP to avoid biases
associated with the ramp-up of the program.

Setting

The Partners Healthcare Pioneer Accountable Care
Organization (ACO)—1 of 4 Pioneer ACOs operating
in eastern Massachusetts—is among the largest nation-
wide, and the only Pioneer ACO that exclusively aligns
patients to primary care physicians. One of the signature
initiatives within the Partners Pioneer ACO is the CMP.
The CMP is a longitudinal program that relies on nurse
care managers working in conjunction with primary care
physicians to improve care quality and control healthcare
utilization for referred patients. After a successful trial
within the Medicare High Cost Beneficiary Demonstra-
tion Program,” the CMP was implemented within all Part-
ners Healthcare PCPs under the Medicare Pioneer ACO
contract, starting in January 2012. Partners Healthcare
uses a hybrid approach for patient selection, combining
a claims-based algorithm with clinician review to identify
high-risk patients who could benefit from the CMP.

Population
The population for this study included traditional Medi-
care beneficiaries within the Partners Healthcare Pioneer

ACQO who were identified using a claims-based algorithm as
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potentially high risk for poor outcomes in the second year
of the program (2013). By the second vyear, all practices had
experience performing the clinical review and had 1 or more
ACO patients who were actively engaged in CMP. In total,
7651 (12%) of 63,629 Medicare patients were identified by the
Partners algorithm. Among individuals with a predictive risk
score for future total medical expense via Optum ImpactPro
software version 6.0 (Optum, Inc, Eden Prairie, Minnesota)
that exceeds a minimum threshold, the Partners algorithm
uses combinations of chronic conditions and patterns of
healthcare utilization to identify individuals potentially at
high risk and appropriate for subsequent clinical review.
The Partners algorithm was developed with extensive in-
put from an advisory committee of operational and clinical
experts within the organization. During the clinical review
process, PCPs receive detailed information on chronic con-
ditions, utilization patterns, and predictive scores that trig-
gered identification by the algorithm. PCPs had considerable
latitude when selecting patients for care management, but
were provided additional guidance through reference guides
and regional medical directors who received orientation and
training on the list review process.

In order to study clinician review decisions during the
second year, this analysis excluded 2605 patients who had
been identified and reviewed in the prior year, as well as
1267 patients who had moved, died before the review pro-
cess, were not community-dwelling (eg, residing in long-
term care), switched to a Medicare Advantage plan, or did
not have a relationship with a Partners primary care clini-
cian. Lists of the remaining 3779 patients (5.9% of 63,629
total Medicare ACO patients) were distributed to practice
management organizations and, eventually, to PCPs and
clinicians for final identification of individuals appropri-
ate for the primary care-based CMP. We then further
excluded 788 patients aligned to 44 PCPs that did not
make differential review decisions (eg, identifying none or
all patients as high risk for poor outcomes or requiring
care management), as well as 306 patients who were not
classified by the practice prior to the release of the 2014
list. Thus, the final study population consisted of 2685 pa-

tients who received primary care within 35 practices.

Measurement

The dependent variables are the decisions made by pri-
mary care clinicians and their practices regarding whether
patients were identified as high risk for poor outcomes
and whether patients could benefit from CMP.

The independent variables are listed in Table 1 and in-
clude patient demographic characteristics, area-level pover-
ty (American Community Survey 2012 5-Year Estimates?!),

prospective risk score and changes in the number of condi-
tions from calendar year 2012 to the year directly preceding
the first list review (May 1, 2012-April 30, 2013) (CMS-Hier-
archical Condition Categories Risk Adjustment Model??),
healthcare utilization (ED visits, medical hospitalizations,
skilled nursing and hospice service use) in the 12 months
prior, and characteristics of the patient’s relationship with
their PCP. Practice characteristics include practice size, level
of affiliation with the healthcare organization, whether the
practice is a community healthcare center, years of experi-
ence with care management, CMP capacity, and level of
practice readiness for patient-centered medical home trans-
formation. Models were also adjusted for primary care phy-
sician characteristics, including primary care physician age,
full- / part-time status, and duration of employment within

the healthcare organization.

Data Analysis

Descriptive analyses of the patient- and practice-level
characteristics associated with patient identification as
high risk for poor outcomes and selection for care manage-
ment were explored using bivariate analyses. Standardized
estimates of patient identification as high risk and selection
for CMP were developed using logistic regression models
with robust standard errors clustering at the practice. For
regression models, we used the subset of explanatory vari-
ables that were independently predictive of either patient
identification as high risk for poor outcomes or selection
for care management at P <.20, and used a similar approach
to develop standardized estimates at the practice level.

We explored the extent to which practices consistently
identified patients with specific characteristics as high risk for
poor outcomes. Specifically, we examined 6 patient charac-
teristics that were independently associated with being con-
sidered high risk for poor outcomes and that were present in
at least 10% of patients in our sample; similar models were
used for each, as described above, to develop standardized
practice-level estimates of identification as high risk among
patients with and without the characteristic. Full interaction
models did not enhance predictive ability and decreased the
number of practices with stable estimates; therefore, we only
included interactions between PCP and the characteristic of
interest in our final models.

Global tests were used to test for differences in overall
practice marginal estimates and interaction marginal esti-
mates. Chi-square statistics were used to describe the rela-
tionship between overall practice marginal estimates and
practice estimates for individuals with specific characteristics.

The study was approved by the Partners Institutional
Review Board.
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Findings

Among Medicare ACO patients
identified by the claims-based algo-
rithm and who also passed an admin-

Identification of High-Risk Patients

H Table 1. Patient Descriptive Characteristics for 2013 Algorithm-Identified
Medicare ACO Beneficiaries, and Association Between Patient Characteris-
tics and Patient Identification as High Risk and Selection for Care Manage-
ment During Clinical Review

. . . All Patients Patient Identification Patient Selection for
istrative review (roughly 5.9% of total Identified as as High Risk During Care Management
Medicare ACO patients), 86.3% were Potentially Clinical Review During Clinical Review
thought to be high risk for poor out- High Risk? (n =2608) (n=2243)
comes by their primary care providers; ) Adjusted %
77.2% of these patients were referred Column, I‘::::lsft::: Z"s ?:rleg;‘::
to a nurse-led CMP within the PCP. N % High Risk® Pb Management®s  P®

A number of patient character- |l patients 2685  100% 86.3 772
istics were independently associated  pationt At e e
with patient identification as high Patient age group, years
risk during the clinician review. <65 576 215 86.4 703
Specifically, independent predictors 6574 792 29.5 83.2 76.9
of high risk include advanced age, 7584 = 0 = <.01 e <.01
higher prospective risk score, a recent 585 486 18.1 93.1 80 1
increase in diagnosed conditions, Patient gender
and higher numbers of medical hos- Male 1083 403 856 6.0
pitalizations and days in skilled nurs- — e — 86,3 .60 S 18
ing facility (SNF) care in the prior Patient race
year. Patients identified as high risk - 319 866 857 74
also were more likely to have more Nomuhite 358 13'4 87.9 .33 78.2 81
visits with their PCP in the prior 12 S ‘ ' '
months, but shorter relationships Patient income
with their PCP than patients not >120% FPL 1862 694 858 82 765 06
identified as high risk. The patient <120% FPL 823 307 864 797
characteristics with the strongest Patient area-level poverty
independent association with being S e 2l ot U5
identified as high risk include age 85 5%-<10% 754 281 870 735
years or older (93.1%), 2 or more hos- 10%-<20% 576 215 879 19 81.2 <.01
pitalizations in the prior year (91.5%), 220% 412 15.3 84.9 81.9
and 30 or more SNF days during the Unknown 154 5.7 85.1 7.9
prior year (92.7%) (Table 1). Patient clinical complexity

Among high-risk patients, ad- Prospective risk score (V12 HCC) quartile
vanced age was also an independent 1 675 251 82.6 74.5
predictor of patient referral to a 2 675 25.1 86.7 it 779 P
CMP. However, when determining 3 670 25.0 872 79.4
whether high-risk patients would 4 665 248 88.6 78.1
benefit from care management, clini- Recent change in number of HCC conditions
cians were also more likely to select No change 1584  59.0 85.1 777
individuals without prior hospice Decrease 565 21.0 86.2 .01 76.4 .86
use and those living in lower-income Increase 536 20.0 89.4 78.2
areas. The adjusted proportions of (continued)

high-risk patients 85 years or older
selected for care management was 80.19%, and between 81.2%
and 81.9% among patients residing in areas with more than
10% of individuals living in poverty (Table 1).

Lists of patients identified by the claims-based algorithm
were reviewed within 35 practices where patients received

their primary care. On average, practices reviewed 76 algo-
rithm-identified Medicare ACO beneficiaries (range = 5-248)
in 2013. Adjusted proportions of patients identified as high
risk and referred to a CMP varied according to practice
characteristics. Specifically, after adjusting for patient char-
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B Table 1. Patient Descriptive Characteristics for 2013 Algorithm-Ildentified
Medicare ACO Beneficiaries, and Association Between Patient Characteristics
and Patient Identification as High Risk and Selection for Care Management
During Clinical Review (continued)

All Patients Patient Identification Patient Selection for
Identified as as High Risk During Care Management
Potentially Clinical Review During Clinical Review
High Risk? (n =2608) (n=2243)
Adjusted % Adjusted %
Identified Selected
Column, as High for Care
N % Risk® P® Management®®  P®
Prior healthcare utilization
Number of ED visits in 12 months prior
0 1377 51.3 85.5 776
1-2 965 35.9 870 .51 772 .96
>3 343 12.8 85.3 78.0
Number of medical hospitalizations in 12 months prior
0 1571 58.5 84.3 78.0
1 669 24.9 879 <.01 75.6 .29
>2 445 16.6 91.5 78.6
SNF days 12 months prior
0 2181 81.2 85.4 76.5
1-29 327 12.2 88.7 .01 81.7 27
>30 177 6.6 92.7 81.8
Hospice use in 12 months prior
No hospice use 2653 98.8 86.0 78.1
. .25 <.01
Hospice use 32 1.2 93.3 31.0
Relationship with PCP
Number of E&M visits with PCP
0-<3 962 35.8 84.1 76.1
3-<56 880 32.8 86.3 .03 76.5 21
>5 843 314 879 80.2
Proportion of total visits with PCP
<10% 628 23.4 878 74.9
10%-<20% 749 279 84.4 15 772 48
20%-<33% 640 23.8 85.6 ' 778 '
>33% 668 24.9 86.4 80.1
Length of patient-PCP relationship
<2 years 767 28.6 88.1 771
.03 .82
>2 years 1917 71.4 85.2 777

ACO indicates accountable care organization; E&M, evaluation and management; ED, emergency
department; FPL, federal poverty line; HCC, Hierarchical Condition Categories; PCP, primary care
practice/physician; SNF, skilled nursing facility.

aSeventy-seven patients were missing data on 1 or more patient characteristic and were therefore
excluded from the analysis.

bAdjusted percentages and P values represent standardized marginals after controlling for listed patient
characteristics, primary care physician age, primary care physician gender, number of clinical sessions
and years employed by the healthcare organization, and practice size, level of affiliation with the
healthcare organization, whether the practice is a community healthcare center, years of experience
with care management, care management program capacity, and level of practice readiness for patient-
centered medical home transformation allowing for the clustering of patients within practices.
cAdjusted percent among individuals identified as high risk.

acteristics and other practice char-
acteristics, practices with 6 or more
physicians (88.8%), non—community
health centers (87.3%), and practices
without the capacity to provide care
management to all patients (93.5%)
had the largest adjusted proportions
of algorithm-identiied ACQO pa-
tients identified as high risk during
clinical review. Among high-risk pa-
tients, adjusted proportions selected
for care management were highest
within practices employed by the
health delivery organization (80.8%)
and non—community health center
practices (78.4%) (Table 2).

After adjusting for patient and
primary care physician characteris-
tics and controlling for the clustering
of patients within PCPs, practices
varied significantly in terms of both
the adjusted proportion of patients
identified as high risk (36% to 99%;
P <.001) and the proportion of pa-
tients referred to the CMP (18% to
96% ; P <.001) (Figure).

We further explored the extent
to which patients with specific char-
acteristics were consistently catego-
rized as high risk across practices.
For this exploratory analysis, we
selected the 6 patient characteristics
that were both independently as-
sociated with patient identification
as high risk and were present in at
least 10% of the patient population.
Practices varied significantly in how
they categorized patients for 5 of 6
patient characteristics studied (eAp-

pendix, available at www.ajme.com).

Hybrid patient identification
approaches, that use algorithms to
identify a subset of patients who
warrant more careful clinical review,
hold promise as a feasible method
for incorporating clinician judgment

and knowledge of patient psychoso-
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Identification of High-Risk Patients

H Table 2. Practice Descriptive Characteristics for 2013 Algorithm-Ildentified Medicare ACO Beneficiaries,
and Association Between Practice Characteristics and Patient Identification as High Risk and Selection for

Care Management During Clinical Review

All Patients Identified

as Potentially

Patient Selection for
Care Management During

Patient Identification
as High Risk During

High Risk Clinical Review Clinical Review
(n = 2685)* (n =2608) (n =2243)
Adjusted % Adjusted %
Identified Selected for Care
N Column, % as High Risk® P® Management®* P®
Practice characteristics
Practice size
1-2 providers 122 4.5 85.8 79.0
3-5 providers 992 370 79.3 .01 72.4 .16
>6 providers 1571 58.5 88.8 80.1
Practice affiliation
Employed 2103 78.3 84.4 80.8
Affiliated 535 19.9 90.6 43 64.8 .02
Integrated 47 1.8 85.4 672
Practice CHC
Not a CHC 2466 91.8 873 G 78.4 i
CHC 219 8.2 71.0 66.5
Care management capacity
Capacity less than all patients 249 9.3 93.5 i 80.8 =
Capacity for all patients 2436 90.7 84.8 770
Years of care management experience
No experience with current program 495 18.4 72.7 o 778 o
Some prior experience 2190 81.6 878 774
Readiness for PCMH transformation
<50% 736 274 84.8 82.7
50%-99% 1209 45.0 83.9 13 72.3 .20
100% 740 276 89.5 80.4

ACO indicates accountable care organization; CHC, community health center; PCMH, patient-centered medical home.

aSeventy-seven patients were missing data on 1 or more patient characteristic and were therefore excluded from the analysis.

bAdjusted percentages and P values represent standardized marginals after controlling for patient age, gender, race, income, area-level poverty,
prospective risk score, change in Hierarchical Condition Categories count, skilled nursing utilization, emergency department visits, medical hospita-
lizations, hospice service use, number and proportion of primary care practice/physician evaluation and management visits, and duration of primary
care practice/physician relationship, primary care physician age, primary care physician gender, number of clinical sessions and years employed by
the healthcare organization, and listed practice characteristics allowing for the clustering of patients within practices.

°Adjusted percent among individuals identified as high risk.

cial needs into case findings. However, we know little about
the clinical review process, including the criteria used by
PCPs to identify patients as high risk, how practices identify
which high-risk patients would be appropriate for care man-
agement, and how these decisions differ across PCPs.
Consistent with findings from our interviews of primary
care physicians and care managers,'® we found that primary
care teams used additional information about their patients’
clinical profiles to decide whether a patient on an algorithm-
generated list was high risk. Patients identified as high risk
tended to be older, sicker, and with greater healthcare utiliza-

tion, including primary care visits, than patients not identi-

fied as such. Patients with shorter relationships with their
primary care physician were more likely to be identified as
high risk, suggesting that PCPs might either have different
thresholds for identifying patients who are new to their
practice as high risk or may not have had the opportunity to
establish necessary supports for their newer patients. Lack
of a long-term patient—PCP relationship may compromise
effective communication with patients and their caregivers,
which is particularly important in older, complex patients.?

As a second step, primary care teams were asked to
identify which high-risk patients were appropriate for

care management, and when selecting, patient clinical
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need was far less of a consideration. In addition to patient
age and no prior hospice use, patient area—level poverty
was independently associated with selection of high-risk
individuals for CMP services. Thus, although predicted
risk and prior utilization are important for identifying pa-
tients who are high risk, they are not the primary factors
associated with the decision to refer patients to a CMP.
Our study extends prior work by clearly differentiating
clinical assessments of whether patients are high risk from
determinations of whether high-risk patients would be
appropriate for CMP services. Additionally, our findings
support other studies that have found that one of the ben-
efits of including clinician input is the ability to consider
nonclinical factors, such as modifiable health risks, patient
health literacy, social and home environment challenges,
social support, or inadequate coping skills and financial
resources.!"71824 Patients appropriate for care management
often have issues with medical decision making and care

coordination in addition to poorly controlled disease.”

B Figure. Adjusted Proportions of 2013 Algorithm-
Identified Medicare ACO Beneficiaries Identified as
High Risk and Selected for Care Management During
Clinical Review by Primary Care Practices?®

B Adjusted proportion
of patients identified
as high risk®

>

Adjusted proportion
of patients selected
for care management
among those
identified as high risk®

<HORSEPONDEZ—OXTVInScmZ0Z

Practice ID

>
AUECg<m§m%r

AG ——
0% 20% 40% 80%

ACO indicates accountable care organization.

aPractice-level standardized proportions adjusting for patient age, gender,
income <120% federal poverty level, area-level poverty, Hierarchical Condition
Categories (HCC) score, change in HCC sum, past 12 months' inpatient visits,
past 12 months' hospice, past 12 months' evaluation and management (E&M)
primary care physician/practice (PCP) visits, past 12 months' percentage E&M
visits with PCR, past 12 months' skilled nursing facility days, length of PCP—pa-
tient relationship, and PCP characteristics with clustering of patients within PCR
bGlobal test for adjusted marginals significant at P <.001.

60% 100%

Physicians may also preferentially select patients who they
feel are more willing to participate in a CMP.?

We found considerable variation in the overall adjusted
proportions of patients identified as high risk across prac-
tices, as well as significant variations in practice-level identi-
fication rates for specific cohorts of patients, suggesting that
practices may not use the same criteria to identify high-risk
patients. Although practices were provided with central
guidance on how to perform the clinical review, patient-
by-patient decisions are left to the practices. Some of this
diversity in identification of high-risk patients may appro-
priately reflect unmeasured differences in practice resources
and access to specialty care and services, such as behavioral
health specialists and addiction counselors, for their patient
population. Differences could also reflect variations in pro-
gram implementation, such as nurse skill levels or comfort
with different patient populations. Care management, by na-
ture, is a diverse intervention for individuals with complex
healthcare needs.” The multifaceted nature of care manage-
ment not only complicates the identification of patients, but
may bias selection toward patients whose needs can be met
by the skills of the care manager available to the practice.
Training for care managers and feedback to practices regard-
ing the benefits and limitations of CMP may help minimize

unintentional disparities in patient selection.

Limitations

We excluded 43 PCPs (763 patients) that did not appear
to differentially classify Medicare ACO patients from this
analysis; it is unclear whether these practices made appropri-
ate decisions or elected to not fully participate in the review
process. Training and feedback may be particularly impor-
tant for practices without differential review decisions (eg,
those practices where all or no patients were identified as
high risk). Alternatively, lower-intensity versions of clinician
review may be necessary to ensure that all practices are able
to participate in a meaningful way. In addition, this study
was conducted within a single large provider network, and

therefore may not be generalizable to other systems.

Hybrid approaches that use quantitative methods to pro-
spectively identify a list of patients for subsequent clinical
review are commonly used to identify and select patients for
care management.” Although clinical review may enhance
PCP buy-in and allow for the consideration of patient psy-
chosocial factors and appropriateness for care management,
it may also introduce biases in patient selection. This study

found evidence of significant variation across practices,
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both in the identification and the selection of high-risk pa-
tients for care management. However, it is not yet clear if
this variation reflects differences in patient need and existing
clinical services or biases related to training and feedback.
CMPs using hybrid approaches need to provide adequate
training and feedback to primary care clinicians and prac-
tices; this additional support could ensure that unintentional
biases do not impact decision making and that selection deci-
sions evolve to target patients at the highest risk for future
poor outcomes and high medical expense who can benefit
most from care management. Finally, additional on-going re-
search is necessary to identify the characteristics of patients
most successful in primary care-based care management.
The findings from this work will inform the design of care
management interventions, particularly in relation to the

initial selection of patients for CMPs.
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eAppendix

Adjusted predicted percent of patients identified as high risk by level of 6 binary characteristics of interest® across PCP practices”
among 2013 algorithm-identified Medicare ACO beneficiaries:
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*Characteristics significantly (P <.05) associated overall with patient identification as high risk and present in 10% or more of 2013 algorithm-identified ACO beneficiaries.
PThe set of practices with sufficient data to assess practice specific differences in the percent of patients identified as high risk varies according to the characteristic of interest.
The P value displayed in each panel is from a global interaction test of the null hypothesis that the difference in the percent identified as high risk among patients with and
without the characteristic is the same across primary care physician (PCP) practices after adjustment for patient age; gender; personal income <120% federal poverty level;
area-level poverty; Hierarchical Condition Categories (HCC) prospective risk score; change in number of HCC conditions; skilled nursing facility use; medical
hospitalizations; hospice use; number of PCP visits; proportion of all visits to the PCP; longevity of PCP-patient relationship; PCP gender; PCP age; PCP full-, intermediate-,

or part-time employment.



