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BACKGROUND: Ambulatory care-sensitive condition
(ACSC) hospitalizations are used to evaluate physicians’
performance in Medicare value-based payment programs.
However, these measures may disadvantage physicians
caring for vulnerable populations because they omit so-
cial, cognitive, and functional factors that may be impor-
tant determinants of hospitalization.

OBJECTIVE: To determine whether social, cognitive, and
functional risk factors are associated with ACSC hospital-
ization rates and whether adjusting for them changes
outpatient safety-net providers’ performance.

DESIGN: Using data from the Medicare Current Benefi-
ciary Survey, we conducted patient-level multivariable
regression to estimate the association (as incidence rate
ratios (IRRs)) between patient-reported social, cognitive,
and functional risk factors and ACSC hospitalizations. We
compared outpatient safety-net and non-safety-net pro-
viders’ performance after adjusting for clinical comorbid-
ities alone and after additional adjustment for social, cog-
nitive, and functional factors captured in survey data.
SETTING: Safety-net and non-safety-net clinics.
PARTICIPANTS: Community-dwelling Medicare beneficia-
ries contributing 38,616 person-years from 2006 to 2013.
MEASUREMENTS: Acute and chronic ACSC
hospitalizations.

RESULTS: After adjusting for clinical comorbidities, Alz-
heimer’s/dementia (IRR 1.30, 95% CI 1.02-1.65), difficul-
ty with 3-6 activities of daily living (ADLs) (IRR 1.43, 95%
CI 1.05-1.94), difficulty with 1-2 instrumental ADLs
(IADLs, IRR 1.54, 95% CI 1.26-1.90), and 3-6 IADLs
(IRR 1.90, 95% CI 1.49-2.43) were associated with acute
ACSC hospitalization. Low income (IRR 1.28, 95% CI
1.03-1.58), lack of educational attainment (IRR 1.33,
95% CI 1.04-1.69), being unmarried (IRR 1.18, 95% CI
1.01-1.36), difficulty with 1-2 IADLs (IRR 1.30, 95% CI
1.05-1.60), and 3-6 IADLs (IRR 1.44, 95% CI 1.16-1.80)
were associated with chronic ACSC hospitalization.
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Adding these factors to standard Medicare risk adjust-
ment eliminated outpatient safety-net providers’ perfor-
mance gap (p <.05) on ACSC hospitalization rates relative
to non-safety-net providers.

CONCLUSIONS: Social, cognitive, and functional risk fac-
tors are independently associated with ACSC hospitaliza-
tions. Failure to account for them may penalize outpatient
safety-net providers for factors that are beyond their
control.
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INTRODUCTION

Medicare is moving from traditional fee-for-service to value-
based payment models, in which physicians are held account-
able for quality and costs of care."" 2 One component of these
programs is physicians’ performance on preventable hospital-
izations, which comprise a significant proportion of spending
under the Medicare program. Medicare assesses performance
on preventable hospitalizations using ambulatory care-
sensitive condition (ACSC) hospitalizations, developed by
the Agency for Healthcare Research and Quality (AHRQ).
ACSCs are validated measures comprised of acute and chronic
diagnoses commonly treated in the primary care setting like
heart failure, chronic pulmonary disease, and urinary tract
infection, where prompt access to high-quality outpatient care
could plausibly prevent the need for hospital-based care.® *

The ACSCs are currently used in Medicare Accountable
Care Organization (ACO) programs as well as in the Physician
Value-Based Payment Modifier program,™ © and are under
consideration for use for the Merit-based Incentive Payment
System (MIPS).” However, the ACSC hospitalization meas-
ures are currently only risk adjusted for age and gender.® As a
result, their use as performance measures has been controver-
sial because unmeasured patient risk factors may lead to
biased physician performance scores and unwarranted finan-
cial penalties.
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For other performance measures, the Centers for Medicare
and Medicaid Services (CMS) adjusts for medical risk using
clinical comorbidities from the hierarchical condition catego-
ries (HCCs), which include a number of medical conditions
such as heart failure, diabetes, and kidney disease.® However,
most outcome or quality measures used by CMS for value-
based payment (VBP) are not adjusted for social risk factors
such as poverty, cognitive risk factors such as mental health
diagnoses or dementia, or functional status. These unaccount-
ed patient risk factors are known to be associated with health
outcomes and are largely outside of physicians’ control.” '

In the presence of inadequate risk adjustment, the ACSC
hospitalization measures could lead to inappropriate penalties
for outpatient providers, such as safety-net clinics, that serve a
high proportion of individuals with social, cognitive, and
functional needs.'”* '® Penalties to such providers, often oper-
ating on already-thin margins, could be harmful.'” 2° Under-
standing relationships between these patient risk factors and
ACSC hospitalizations, as well as the impact of these relation-
ships on outpatient safety-net providers’ performance on the
acute and chronic ACSCs, is crucial as VBP models prolifer-
ate more broadly. While these issues have been studied in
inpatient VBP, there is a current lack of evidence in the
literature on how these risk factors may impact provider per-
formance in outpatient care.

Therefore, we set out to answer two research questions.
First, are patient social, cognitive, and functional risk factors
associated with higher incidence of acute and chronic ACSC
hospitalizations? Second, does adjusting for these patient risk
factors impact outpatient safety-net provider performance on
ACSC hospitalizations relative to non-safety-net providers?

METHODS
Data and Study Sample

We conducted a retrospective observational study using sec-
ondary cohort data from the Medicare Current Beneficiary
Survey (MCBS) linked to survey respondents’ fee-for-
service (FFS) Medicare claims and administrative data for
the years 2006-2013. The MCBS is an annual nationally
representative survey of the Medicare population with a rotat-
ing 4-year cohort design.”'

We limited the sample to community-dwelling beneficiaries
who had at least 2 years of continuous enrollment in part A
and part B, and at least one annual physician/clinic visit in the
baseline year as identified by evaluation and management
visits (BETOS codes M1A, MI1B, M4A, M4B, M5C, M5D,
M6 and revenue center codes 0521, 0522, 0525) and positive
covered dollar amounts. This requirement ensures that all
patients included in the performance measure were treated
by outpatient providers prior to the potential occurrence of
the “preventable” hospitalization for which the providers were
held accountable. We used MCBS longitudinal survey weights
to compute nationally representative estimates of the Medicare

fee-for-service population. These weights account for the
overall selection probability of each person sampled and in-
clude adjustments for stratified sampling design, survey non-
response, and coverage error.

Predictor Variables

Our predictor variables were patient social, cognitive, and
functional risk factors (online Appendix Table 1) measured
in the baseline year. We assessed social risk factors using self-
reported measures of material capital (annual income), human
capital (highest level of education attained), and social support
(marital status). For cognitive risk factors, we used patient self-
report (or patient’s proxy respondent’s report) of having been
diagnosed with depression or Alzheimer’s/dementia or a con-
firmatory diagnosis in their medical claims using [CD-9-CM
codes defined by CMS??; Alzheimer’s/dementia is not includ-
ed in the CMS-HCC risk model.” In addition, although the
CMS-HCC model includes acute major depressive, bipolar,
and paranoid disorders, it does not include diagnosis codes for
less acute but more common types of depression such as
persistent depressive disorders and depressive disorders not
classified as major depression. For functional status, we
grouped counts of self-reported activities of daily living
(ADLSs) and instrumental ADLs (IADLs) done with difficulty
or unable to do into no limitations (0), mild/moderate limita-
tions (1, 2), and severe limitations (3-6).2% %

Acute and Chronic Composite Ambulatory
Care-Sensitive Hospitalization Measures

Our outcome variables were the acute and chronic composite
ACSCs measured in the year after baseline. The acute ACSC
measure includes hospitalizations for dehydration, bacterial
pneumonia, and urinary tract infection.”® The chronic ACSC
measure includes hospitalizations for diabetes complications,
lower extremity amputation, chronic obstructive pulmonary
disease, asthma, hypertension, heart failure, and angina with-
out procedure.”’

Safety-Net Versus Non-Safety-Net

We defined safety-net practices as federally qualified health
centers (FQHCs) and rural health clinics (RHCs). We identi-
fied all patients that visited these facilities at least once during
the year using revenue center codes beginning with “052” in
their outpatient claims data. All other beneficiaries in the
sample were considered non-safety-net.

Statistical Analysis

First, we computed weighted descriptive statistics from the
MCBS for our predictor variables and the CMS-HCC risk
score version V1210.70.F2.2* 2® This version of the HCC risk
score includes age, gender, original reason for Medicare enti-
tlement, dual enrollment in Medicaid, and a set of ICD-9-CM
diagnosis codes; it ranges from 0.12 to 9.41 in our data and has
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a mean of 0.98. A higher score implies a sicker patient and a
score of 1.00 implies a patient of average severity across the
entire Medicare population.”* ** We used the Wald test to
compare differences in proportions (or means) across patient
subgroups with versus without the acute and chronic ACSC
hospitalizations as well as across safety-net versus non-safety-
net patients. In addition, we computed overall mean annual
acute and chronic ACSC hospitalization rates per 100 patients
for each of the patient subgroups.

Next, we estimated two patient-level multivariable negative
binomial regression models estimating the association be-
tween each predictor variable measured at baseline and the
following-year ACSC hospitalization measures after adjusting
for HCC risk score and risk score squared, which is the method
used in CMS’s Total per Capita Costs of Care measure. In the
first model, we assessed the association of the social, cogni-
tive, and functional risk factor variables with the acute com-
posite ACSC hospitalization measure. In the second model,
we assessed the association of the same variables with the
chronic composite ACSC hospitalization measure. Both mod-
els included year fixed effects to control for secular trends and
adjusted for the complex survey design of the MCBS and
intra-person correlation over time. We report our negative
binomial regression results as incidence rate ratios (IRRs) with
95% confidence intervals (CIs).

Lastly, we estimated safety-net versus non-safety-net pro-
viders’ performance on predicted rates of acute and chronic
composite ACSC hospitalizations under three modelling sce-
narios: (1) AHRQ specifications, which include only age and
gender; (2) standard CMS-HCC risk adjustment; and (3) add-
ing social, cognitive, and functional risk factors to the CMS-
HCC model. We then compared safety-net with non-safety-net
providers on their unadjusted ACSC hospitalization rates as
well as their predicted rates under these three modelling sce-
narios to see if there were statistically significant differences.
We further calculated observed-to-expected ratios under each
scenario.

This study was approved by the Saint Louis University
Institutional Review Board. We performed analyses using
SAS version 9.4 and Stata version 14.

RESULTS
Patient Sample and Characteristics

0f£ 169,429,155 (weighted) patient years eligible for inclusion
in the study, we excluded 11,505,273 (6.8%) for patients with
end-stage renal disease, institutionalized in long-term care, or
without a valid US zip code (online Appendix Figure 1). Our
final study population consisted of 157,923,882 patient years
(38,616 unweighted patient years).

The mean annual acute and chronic ACSC hospitalization
rates were 2.2 and 3.7 per 100 beneficiaries, respectively
(Table 1). Beneficiaries with ACSC hospitalizations were
older, more likely to be dually enrolled in Medicare and

Medicaid, and had higher HCC risk scores (p <.001). Individ-
uals with lower income, less educational attainment, unmar-
ried status, depression, dementia, and difficulty with three or
more ADLs or IADLs had markedly higher observed acute
and chronic ACSC hospitalization rates (p < .001). In addition,
as shown in Table 1, beneficiaries who were safety-net patients
were more likely to be younger, disabled, dually enrolled in
Medicaid, have lower HCC risk scores, have lower income,
have less educational attainment, be unmarried, have depres-
sion, and have more ADLs or IADLs with difficulty (p <.05).

Relationship Between Social, Cognitive, and
Functional Risk Factors and ACSCs

The mean annual acute and chronic ACSC rates were 2.2 and
3.7 per 100 beneficiaries, respectively (Table 2). After apply-
ing the CMS-HCC risk adjustment, having Alzheimer’s/de-
mentia (IRR 1.30, 95% CI 1.02-1.65), difficulty with 3-6
ADLs (IRR 1.43, 95% CI 1.05-1.94), difficulty with 1-2
IADLs (IRR 1.54, 95% CI 1.26-1.90), and difficulty with 3—
6 IADLs (IRR 1.90, 95% CI 1.49-2.43) were associated with
higher incidence of acute ACSC hospitalization (Table 2).
There was no relationship between acute ACSC hospitaliza-
tion and income, education, marital status, or depression.
After adjusting for the CMS-HCC risk score, income less
than $25,000 (IRR 1.28, 95% CI11.03-1.58), no high school or
college education (IRR 1.33, 95% CI 1.04-1.69), being un-
married (IRR 1.18, 95% CI 1.01-1.36), difficulty with 1-2
IADLs (IRR 1.30, 95% CI 1.05-1.60), and difficulty with 3—-6
IADLs (IRR 1.44, 95% CI 1.16-1.80) were associated with
higher incidence of chronic ACSC hospitalization (Table 2).
There was no relationship between chronic ACSC hospitali-
zation and depression, dementia, or difficulty with ADLs.

Impact of Adding Social, Cognitive, and
Functional Factors to Risk Adjustment

Patients who utilized safety-net providers had similar (p =
0.247) observed acute ACSC hospitalization rates compared
with patients who utilized non-safety-net providers (2.50 vs.
2.15 per 100 patients, respectively, Table 3). However, under
both the age and gender risk adjustment model and the stan-
dard CMS-HCC risk adjustment model, safety-net providers’
patients were predicted to have a significantly (p <.05) lower
rate of acute ACSC hospitalization than non-safety-net pro-
viders’ patients. Adding patient social, cognitive, and func-
tional risk factor variables to the standard CMS-HCC risk
adjustment in the third modelling scenario increased the pre-
dicted acute ACSC hospitalization rate for safety-net pro-
viders’ patients from 2.06 to 2.27 (per 100), so that there
was no longer a significant difference between the predicted
rates for safety-net versus non-safety-net providers. The
observed-to-expected acute ACSC ratio (Fig. 1) for safety-
net providers was 1.21 under age/gender adjustment and 1.23
under HCC adjustment, indicating performance roughly 20%
worse than expected, but fell to 1.10 after adding the
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Table 1 Prevalence of Patient Social, Cognitive, and Functional Health Risk Factors in Fee-for-Service Medicare Beneficiaries

Annual prevalence by following year ambulatory Annual prevalence by baseline
care-sensitive complication (ACSC) hospitalizations safety-net versus non-safety-net
patients
Overall No ACSCs  Acute Chronic P Safety-net  Non- P
ACSCs ACSCs value safety-net  value'
Total number of patient years, 38,616 36,682 842 1194 - 4437 34,179 -
unweighted, N
Total number of patient years, 157,923,882 150,389,762 3,178,909 4,728,987 - 16,141,417
weighted, N*
141,782,465 -
Acute ACSC hospitalizations, 22 0.0 108.6 9.0 <.001 25 22 0.247
per 100
Chronic ACSC hospitalizations, 3.7 0.0 18.3 123.5 <.001 4.2 3.6 0.339
per 100

Prior year risk factors
CMS/Medicare HCC risk score adjustment factors
Age in years

<65 16.0 16.1 144
65-75 45.0 45.5 30.9
75-84 29.6 29.2 37.0
>85 9.4 9.1 17.7
Sex
Female 57.3 574 59.5
Male 42.7 42.6 40.5
Original reason for Medicare eligibility
Disabled 15.5 15.6 13.6
Age>65 years 84.5 84.4 86.4
Dual enrollee in Medicaid and  16.3 16.0 233
Medicare
HCC risk score (mean) 0.98 0.94 1.69

Social risk factors
Annual income

< $25,000 42.5 41.9 53.6
>$25,000 344 34.6 32.6
>$50,000/unknown 23.1 23.5 13.8
Education
No high school or college 22.1 21.6 30.9
education
High school/some college 57.3 57.5 54.5
education
College/graduate school 20.6 20.9 14.6
education
Not married 47.5 47.1 56.3
Cognitive risk factors
Depression 20.3 19.9 30.7
Alzheimer’s/dementia 59 5.7 12.5

Functional risk factors
ADLS with difficulty/cannot do

0 ADLs 68.1 69.0 448

1-2 ADLs 22.2 21.7 322

3-6 ADLs 9.7 9.3 23.0
IADLs with difficulty/cannot do

0 TADLs 59.2 60.2 32.6

1-2 TADLs 27.5 27.1 36.5

3-6 IADLs 133 12.7 30.8

13.7 0.527 28.0 14.7 <.001
35.7 <.001 40.8 454 <.001
37.1 <.001 23.9 30.2 <.001
13.6 <.001 7.3 9.6 <.001
54.1 0.082 59.0 57.1 0.155
45.9 41.0 429

13.1 0.454 26.9 14.2 <.001
86.9 0.445 73.1 85.8 <.001
22.5 <.001 315 14.6 <.001
1.79 <.001 091 0.99 <.001
54.3 <.001 61.4 40.3 <.001
29.9 0.002 25.7 354 <.001
15.7 <.001 12.9 24.3 <.001
329 <.001 35.1 20.6 <.001
52.0 0.001 56.2 57.4 0.392

15.1 <.001 8.7 22.0 <.001
56.3 <.001 53.6 46.8 0.001

27.8 <.001 26.9 19.5 <.001
10.4 <.001 6.1 59 0.721

51.5 <.001 63.5 68.6 <.001
329 <.001 24.7 21.9 0.015

15.6 <.001 11.8 9.5 0.010
39.9 <.001 52.0 60.0 <.001
36.3 <.001 30.6 27.2 0.004
23.8 <.001 17.4 12.8 <.001

N, number; HCC, hierarchical condition categories; ADLs, activities of daily living; IADLs, instrumental ADLs

*Weighted estimates from the 2006-2013 Medicare Current Beneficiary Survey (MCBS) for all Medicare patients with at least 2 years of enrollment in
Medicare part A and part B and having completed the fall survey rounds of the MCBS (after applying exclusion criteria). Using the MCBS longitudinal
(with 1-year lookback) survey weights accounting for the overall annual selection probability of each person sampled and including adjustments for the

stratified sampling design, survey nonresponse, and coverage error

7p values for difference in means within categories (Wald'’s test). Survey estimation commands were used to adjust p values for the complex
survey design of the MCBS and robust clustered on individuals to account for within-person correlation due to the same persons appearing

in the data more than once over multiple years

additional risk factors, suggesting that half of these providers’
poor performance was explained by differences in patient
population related to these parameters.

Patients who utilized safety-net providers also had similar
(p =0.339) chronic ACSC hospitalization rates compared with

patients who utilized non-safety-net providers (4.21 vs. 3.64
per 100 patients, respectively, Table 3). Once again, under
both the age and gender risk adjustment model and the stan-
dard CMS-HCC risk adjustment model, safety-net providers’
patients were predicted to have a significantly (p <.05) lower
rate of chronic ACSC hospitalization than non-safety-net
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Table 2 The Association of Patient Social, Cognitive, and Functional Health Risk Factors with Following-Year Incidence of Ambulatory Care-
Sensitive Complication Hospitalizations

Acute ACSC hospitalizations

Chronic ACSC hospitalizations

Incidence rate ratio 95% CI Incidence rate ratio 95% CI
Total number of patient years, unweighted N=38,616 N=38,616
Total number of patient years, weighted* N=157,923,882 N=157,923,882
ACSC hospitalizations, mean rate per 100 2.19 3.70
CMS HCC risk adjustment
HCC risk score (1 point change) 3.03 (2.45, 3.75) 481 (4.04, 5.73)
HCC risk score squared 0.89 (0.86, 0.93) 0.84 (0.82, 0.87)
Social risk factors
Annual income
<$25,000 1.20 (0.87, 1.65) 1.28 (1.03, 1.58)
>$25,000 1.27 (0.92, 1.75) 1.15 (0.97, 1.38)
> $50,000/unknown Reference Reference
Education
No high school or college education 1.23 (0.93, 1.63) 1.33 (1.04, 1.69)
High school/some college education 1.06 (0.80, 1.40) 1.00 (0.82, 1.22)
College/graduate school education Reference Reference
Not married 1.09 0.92, 1.31) 1.18 (1.01, 1.36)
Cognitive risk factors
Depression 1.19 (0.99, 1.43) 1.03 (0.85, 1.25)
Alzheimer’s/dementia 1.30 (1.02, 1.65) 1.16 (0.93, 1.44)
Functional risk factors
ADLS with difficulty/cannot do
0 ADLs Reference Reference
1-2 ADLs 1.23 0.97, 1.57) 1.12 (0.93, 1.34)
3-6 ADLs 1.43 (1.05, 1.94) 0.81 (0.62, 1.06)
IADLs with difficulty/cannot do
0 IADLs Reference Reference
1-2 IADLs 1.54 (1.26, 1.90) 1.30 (1.05, 1.60)
3-6 IADLs 1.90 (1.49, 2.43) 1.44 (1.16, 1.80)

N, number; ACSC, ambulatory care-sensitive complications; HCC, hierarchical condition categories;, ADLs, activities of daily living; IADLs,

instrumental ADLs; HSA, hospital service area

We estimate multivariable negative binomial regression models. We include year fixed effects to control for secular trend and also adjust our p values for
the complex survey design of the MCBS and intra-person correlation over time

*Weighted estimates from the 2006-2013 Medicare Current Beneficiary Survey (MCBS) for all Medicare patients with at least 2 years of enrollment in
Medicare part A and part B and having completed the fall survey rounds of the MCBS (after applying exclusion criteria). Using the MCBS longitudinal
(with 1-year lookback) survey weights accounting for the overall annual selection probability of each person sampled and including adjustments for the

stratified sampling design, survey nonresponse, and coverage error

providers’ patients. Adding patient social, cognitive, and func-
tional risk factor variables to the standard CMS-HCC risk
adjustment in the third modelling scenario increased the pre-
dicted chronic ACSC hospitalization rate for safety-net pro-
viders’ patients from 3.45 to 3.83 (per 100), so that there was
no longer a significant difference (p <.05) between the pre-
dicted rates for safety-net versus non-safety-net providers. The
observed-to-expected chronic ACSC ratio (Fig. 1) for safety-
net providers was 1.20 under age/gender adjustment and 1.22
under HCC adjustment, but fell to 1.10 after adding the
additional risk factors, suggesting again that half of these
providers’ poor performance was explained by differences in
patient population related to these parameters.

Sensitivity Analyses

We conducted sensitivity analyses around our definition of
safety-net patients whereby we defined beneficiaries with
annual income less than $25,000 as probable safety-net users.
We then compared observed and predicted rates of acute and
chronic ACSC hospitalization for low-income versus non-
low-income beneficiaries (online Appendix Table 2). We
found that adding patient social, cognitive, and functional risk

factor variables to the standard CMS-HCC risk adjustment
increased the predicted ACSC hospitalization rates for low-
income beneficiaries to be more in line with their observed
rates and decreased the predicted rates for non-low-income
beneficiaries to be more in line with their observed rates. This
finding confirmed our main results.

DISCUSSION

In this nationally representative study of community-dwelling
Medicare beneficiaries, we found that patient-reported social,
cognitive, and functional risk factors were common, and as-
sociated with higher incidence of acute and chronic ACSC
hospitalization. Furthermore, these risk factors were more
common among safety-net-providers’ patients; adding them
to the standard CMS-HCC risk adjustment model reduced
safety-net providers’ underperformance on the acute and
chronic ACSCs relative to non-safety-net providers.

The acute and chronic composite ACSC hospitalization
measures were designed by AHRQ to measure hospitaliza-
tions that can be prevented if patients receive timely and
effective outpatient care in the community.® For instance, if
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Table 3 Does Adjusting for Previously Unobserved Medicare Patient Characteristics in Addition to Age and Gender and the Standard CMS-
HCC Model Affect Safety-Net Provider Performance on the Acute and Chronic ACSC Hospitalization Composite Measures?

Unadjusted Age and gender CMS-HCC model” CMS-HCC + social, cognitive,
model* & functional*
Observed ACSCs Predicted ACSCs Predicted ACSCs Predicted ACSCs (per 100)
(per 100) (per 100) (per 100)
Panel A—acute ACSC hospitalization composite measure
Safety-net provider utilizers (N = 2.50 2.06 2.04 2.27
16,141,417)
(95% confidence interval) (1.89, 3.11) (2.02, 2.11) (1.95, 2.13) (2.14, 2.40)
Non-safety-net provider utilizers 2.15 220 222 2.20
(N=141,782,465)
(95% confidence interval) (1.96, 2.34) (2.18,2.22) (2.17,2.27) (2.13, 2.26)
Panel B—chronic ACSC hospitalization composite measure
Safety-net provider utilizers (N = 421 351 3.45 3.83
16,141,417)
(95% confidence interval) (2.93, 5.50) (3.44, 3.58) (3.23, 3.67) (3.58, 4.08)
Non-safety-net provider utilizers 3.64 3.72 3.78 3.72
(N=141,782,465)
(95% confidence interval) (3.30, 3.98) (3.70, 3.74) (3.68, 3.89) (3.61, 3.84)

N, number; CMS, Centers for Medicare and Medicaid Services; HCC, hierarchical condition categories; ADLs, activities of daily living; IADLs, instrumental ADLs
*We estimate a multivariable negative binomial model with age, age squared, and gender covariates. We further include year fixed effects to control for
secular trend. We also adjust our p values for the complex survey design of the MCBS and intra-person correlation over time

#We estimate a multivariable negative binomial model with the CMS-HCC risk adjustment covariates (HCC score, HCC score squared,
ESRD status, institutionalization in long-term care). We further include year fixed effects to control for secular trend. We also adjust our
p values for the complex survey design of the MCBS and intra-person correlation over time

IWe estimate a multivariable OLS model with the CMS-HCC risk adjustment covariates plus the social risk (annual income, educational
attainment, marital status) and cognitive risk (depression, Alzheimer’s/dementia) and functional status risk (I-2 ADLs, 3—6 ADLs, 1-2
IADLs, 3—6 IADLs with difficulty/cannot do) covariates. We further include year fixed effects to control for secular trend. We also adjust
our p values for the complex survey design of the MCBS and intra-person correlation over time

Acute ACSCs: O/E Ratios

1.40 121 1.23

2D 0.98 0.97 110 0.98
1.00

0.80

0.60

0.40

0.20

0.00

Age and Gender Model* CMS-HCC Modelt CMS-HCC + Social & Cognitive &
Functional§
W Safety-net M Non-safety-net
Chronic ACSCs: O/E Ratios

1.40 1.20 1.22

1.20 0.98 0.96 10 0.98
1.00

0.80

0.60

0.40

0.20

0.00

Age and Gender Model* CMS-HCC Modelt CMS-HCC + Social & Cognitive &
Functional§

W Safety-net M Non-safety-net

Figure 1 Observed-to-expected ratios for ambulatory care-sensitive conditions.



JGIM Johnston et al.: Patient Social, Cognitive, and Functional Risk Factors 1651

patients with heart failure are assessed and treated with diu-
retics as soon as they begin to retain fluid, they are less likely
to be hospitalized. However, our findings indicate that patient
risk factors, including income, education, marital status, de-
mentia, and difficulty with ADLs and IADLs, contribute to
these outcomes, perhaps even more than a medical risk score,
which added little to risk prediction above and beyond a model
that only included age and gender. Interestingly, we found that
social factors were more powerfully related to chronic than
acute ACSCs; this may indicate that chronic conditions, which
often require complex medication regimens and lifestyle
changes, may be more sensitive to the effects of social, cog-
nitive, and functional risk factors than more acute events.

Our findings have implications for use of the ACSCs as
performance measures for outpatient providers under Medicare
VBP, such as in the ACO and MIPS programs. Because the
particular patient social, cognitive, and functional risk factors
that are associated with these measures are more common in
patients that tend to be cared for by safety-net providers, such
performance measures disproportionately and unfairly penalize
providers who care for the most vulnerable patients in our
society. This would suggest that CMS should consider adjust-
ing for these social, cognitive, and functional risk factors when
using ACSCs as performance measures. Although opponents
of social risk factor adjustment argue that it amounts to accept-
ing lower quality for vulnerable groups,?’ we believe our results
indicate a failure to adjust for these factors could lead to more
harm than good. However, there are logistic barriers; CMS
would need to consider collecting such data from all Medicare
beneficiaries or, more realistically, developing reliable proxy
measures using administrative data. For instance, some high-
profile health policy studies have used dual enrollment in
Medicare and Medicaid as a proxy measure for social risk factor
variables in risk adjustment of VBP outcomes. In the absence of
such risk adjustment, our results suggest these measures are not
adequately constructed to fairly assess the performance of
outpatient providers under VBP.>*>*

Our findings are consistent with an increasing movement in
health care to recognize—and ultimately begin to
address—social and functional determinants of health out-
comes. For example, the National Academies of Medicine
recently released reports on addressing the needs of high-cost,
high-need individuals and included cataloguing and addressing
social and functional characteristics as critical components of
care delivery.>> Similarly, CMS’ Accountable Health Commu-
nities program encourages participants to screen for social needs
as part of their overall risk assessment and includes a specific
tool for doing s0.*® Recognizing the importance of these factors
and accounting for them are necessary to ensure that value-
based payment can be a tool to improve care for vulnerable
populations while reducing disincentives to caring for them.

This study has several limitations. First, we were unable to
identify safety-net providers who were not FQHCs or RHCs.
As aresult, these unidentified providers’ patients were counted
as non-safety-net utilizers; this would likely bias our results

toward the null. Second, we were only able to identify patients
who participated in the MCBS; while survey and nonresponse
weighting can significantly reduce bias related to this issue,
our results may not generalize more broadly. Third, we mea-
sured acute and chronic ACSC hospitalizations at a period in
time prior to full implementation of the Medicare ACO or
Value-Based Payment Modifier programs using those meas-
ures and it is possible that safety-net and non-safety-net
patients or practices have changed since then. Repeating these
analyses as the programs mature will be important. Fourth, the
safety-net patients in our analysis had lower rates of medical
comorbidities than their non-safety-net counterparts; we do
not know whether this represents a true lower medical burden,
or differences in coding practices between providers. This may
warrant future research.

CONCLUSIONS

Social, cognitive, and functional risk factors are common in
Medicare beneficiaries, especially among those cared for by
safety-net providers. These risk factors are independently as-
sociated with ACSC hospitalizations, are largely beyond the
control of providers, and are not accounted for by current
Medicare risk adjustment methods. Consequently, Medicare’s
VBP scoring formula may inappropriately penalize safety-net
providers if it does not account for these common patient risk
factors. In the future, Medicare may want to consider account-
ing for patient social, cognitive, and functional status in risk
adjustment.
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