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Abstract

Racial disparities in hospitalization rates for ambulatory care sensitive conditions (ACSCs) are
concerning and may signal differential access to high-quality ambulatory care. Whether racial
disparities are improving due to better ambulatory care versus artificially closing due to increased
use of observation status is unclear. Using 2011-15 Medicare data, we sought to determine if
black-white disparities in avoidable hospitalizations are improving and evaluated the degree to
which changes in observations for ACSCs may be contributing to changes in these gaps. We found
that, while the racial gap in avoidable hospitalizations due to ACSCs has narrowed, the decrease
in the racial gap of avoidable hospitalizations seems to be explained by a concomitant increase in
the gap of avoidable observation visits. This suggests that changes in admissions to observation
status seem to be driving the reduction in racial disparities of avoidable hospitalizations rather than
changes in the ambulatory setting.

Ensuring all Americans receive high quality and equitable ambulatory care is a key policy
priority.1~3 One way that policymakers have assessed the effectiveness of high quality
primary care is by examining rates of potentially avoidable hospitalizations for ambulatory
care sensitive conditions (ACSCs).% ® The notion is that certain types of hospitalizations,
such as those related to diabetes care, may be avoidable if patients have access to effective
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ambulatory care, including high-quality primary care services and outpatient ambulatory
specialty care. Currently, racial and ethnic minorities have much higher rates of potentially
avoidable hospitalizations.8: 7 Therefore, there is substantial concern that these disparities
may reflect differences in the accessibility and quality of ambulatory care they receive.”: 8

In recent years, there has been an increase in attention on improving ambulatory care as a
means to improve population health, and ideally, reduce disparities.3: © Prior work has shown
that black patients are less likely to establish primary care as their usual source of care,10: 11
and instead are much more likely to use the emergency department (ED) compared to white
patients.10 Therefore, part of the efforts stemming from the Affordable Care Act (ACA)

in 2010 increased the focus on improving primary care among the Medicare population.

In particular, alternative payment models, like accountable care organizations, incentivized
providers to lower costs by reducing avoidable hospitalizations and readmissions. Another
ACA program called the Hospital Readmission Reduction Program (HRRP) also encouraged
hospitals to lower readmission rates or risk a financial penalty. However, although the

HRRP seemed promising in early days, recent data has suggested that apparent drops in
readmissions may be attributable to changes in the use of observation status and in diagnoses
coding rather than improvements in care.12-14 That is, one way hospitals may reduce their
reported readmission rate is by increasing use of observation status in place of hospital
admissions. Indeed, the literature suggests that the use of observation has been increasing
over time among the Medicare population.1>: 16

Taken together, this context raises important questions around racial disparities in quality of
care for the Medicare population. To date, it is unclear whether there has been a meaningful
narrowing in the racial gap of avoidable hospitalizations, and whether the use of preventable
hospitalizations as an outcome measure is appropriate given the changes in incentives. If the
gaps in preventable acute care use have narrowed, the extent to which that narrowing may
represent better care in the ambulatory setting or changes in admission rates to observation
status would be helpful to quantify.

Therefore, using national Medicare data, we sought to answer the following questions. Are
disparities in avoidable hospitalizations for ambulatory care sensitive conditions improving
over time between black and white patients? If so, to what extent are increases in the

use of observation status accounting for improvement in racial disparities across avoidable
hospitalizations? Finally, are there specific types of conditions that are primarily driving this
improvement?

Study Data and Methods

Data

We used the national 20% Medicare Inpatient and Outpatient File from 2011 to 2015

to identify avoidable hospitalizations and avoidable observation visits for ACSCs using

the Agency for Healthcare Research and Quality’s Prevention Quality Indicators (PQISs)
Software.1” These include visits for acute conditions (dehydration, bacterial pneumonia,
urinary tract infections,(UTIs), perforated appendix) and chronic conditions (including
diabetes short-term complications, diabetes long-term complications, uncontrolled diabetes,
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lower extremity amputation related to diabetes, asthma in adults, chronic obstructive
pulmonary disease (COPD), hypertension, heart failure, and angina without procedure).
This algorithm excludes certain types of patients depending on the condition, including
transfer patients, pregnant patients, immunosuppressed patients, and those who have
undergone certain types of urological procedures for UTIs, among others.}” To obtain
patient characteristics, we used the Medicare Beneficiary Summary File. To identify patient
comorbidities, we used the Chronic Condition Data Warehouse (CCW) File.18

Primary Outcome

Our primary outcomes were the number of avoidable hospitalizations or observation visits
for ACSCs for each patient during each year.

Statistical Analysis

Limitations

We first tabulated patient characteristics and comorbidities for black and non-Hispanic white
patients in the Medicare dataset across the first and last year of our study period, and also

of those with at least 1 observation or hospitalization stay. We used chi square tests for
categorical variables and t-tests for continuous variables.

To illustrate changing rates over time, we estimated yearly risk-adjusted rates for black and
white patients using linear regression. We treated time as a categorical predictor of avoidable
hospitalizations and observation visits, adjusting for age, sex, dual eligibility, and CCW
comorbidities. We also included hospital referral region (HRR) fixed effects. To quantify the
changes in rates over time and allow comparison between white and black patients, we also
estimated risk-adjusted slopes using time as a continuous predictor. The primary predictors
were race and its interaction with time, and the model was adjusted for the same factors

as described above. We repeated the analysis for acute and chronic conditions separately
and by individual type of condition. Additionally, we stratified patients into high-risk and
low-risk patients based on their hierarchical condition category (HCC) risk score, with those
with the highest 25% HCC risk score defined as “high-risk” and the remaining 75% as
“low-risk.” We then repeated the models as stated above for these patients. Of note, we
chose to use linear models given that our primary hypothesis is that there is a one-to-one
substitution effect between observation stays and avoidable hospitalizations.

Analyses for this study were performed using SAS (Version 9.4). The Harvard T.H. Chan
School of Public Health (HSPH) Institutional Review Board’s Committee on the Use of
Human Subjects approved this study.

Our study has several limitations. Although we used well-established algorithms to define
preventable acute care episodes, it is likely that these represent a spectrum of preventability,
with some individual admissions likely not preventable through better outpatient care.
However, since this analysis is comparing races, the potential misclassification of
preventability is not systematically different for minority populations vs. non-minority
populations. Second, the observational nature of this study does not allow us to draw

causal inferences of the relationship between increased observation use and decreased
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hospitalization use. Third, given that we used administrative claims data, our lack of
granular clinical information limits our risk-adjustment models. In addition, our study is
limited to a five-year period. Finally, our data are limited only to Medicare patients. Whether
our findings would hold for commercially insured or Medicaid patients is unclear.

Study Results

Patient Characteristics

We first compared characteristics of black vs. white Medicare beneficiaries within each year.
In 2011, black patients were on average younger, more likely dual-eligible for Medicaid and
Medicare, and on average had a higher number of chronic conditions than non-Hispanic
white Medicare beneficiaries (Appendix Exhibit A1).1% This included higher rates of
dementia, chronic kidney disease, diabetes, and history of stroke or transient ischemic
attack among black patients compared to white patients. White patients, however, had
higher rates of certain types of chronic conditions, including atrial fibrillation and chronic
obstructive pulmonary disease (COPD), than black patients. Similar differences in patient
demographics and comorbidities were observed in 2015. Furthermore, patients with at least
one hospitalization stay were older and had more comorbidities than those with at least one
observation stay (Appendix Exhibit A2).19

Trends in avoidable hospitalizations and observation visits over time

In 2011, black patients experienced 674.8 per 10,000 hospitalizations while white patients
had 546.7 per 10,000 (Exhibit 1). By 2015, the rate of avoidable hospitalizations dropped
to 483.9 per 10,000 for black patients and 407.8 per 10,000 for white patients. The yearly
slope change was —46.2 per 10,000/year for black patients and —33.2 per 10,000/year

for white patients. The difference in slopes was —13.1 per 10,000/year (95% CI: —-15.6

to —10.6, p<0.001), which means that black patients experienced a greater decline in
avoidable hospitalizations during this time. In terms of relative improvement, black patients
experienced a 28% relative decrease while white patients experienced a 25% relative
decrease in hospitalizations (data not shown).

We next examined yearly rates of avoidable observation visits. In 2011, the rate of avoidable
observation visits was 417.9 per 10,000 for black patients and 378.8 per 10,000 for white
patients (Exhibit 2). By 2015, the rates of observations increased for black patients to 570.6
per 10,000 and for white patients to 470.6 per 10,000. The yearly slope change was 39.2 per
10,000/year for black patients and 23.2 per 10,000/year for white patients. The difference in
slopes was 16.0 per 10,000/year (95% CI: 11.3 to 20.6, p<0.001), which means that black
patients experienced a greater increase in avoidable observation visits during this time. In
terms of relative improvement, black patients experienced a 37% relative increase while
white patients experienced a 24% relative increase (data not shown).

When combining observation visits and avoidable hospitalization visits, we did not find a
significant difference in the slopes of black patients compared to white patients. For all
conditions, the slope of improvement for black patients was —6.3 per 10,000/year compared
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to —3.0 per 10,000/year for white patients (Exhibit 3). The difference in slopes was —3.2 per
10,000/year (95% ClI: -8.6 to 2.1, p=0.24).

Next, we examined rates among high-risk and low-risk patients. We found much greater
declines in hospitalizations among high-risk black patients relative to white patients
(Appendix Exhibit A3).19 However, we also saw much greater increases in observation
stays among high-risk black patients relative to white patients.

Finally, we also examined trends in avoidable hospitalizations and observation visits by

type of condition. We found that changes in the rates of avoidable hospitalizations and
observation visits for chronic conditions were the primary driver of our findings. For chronic
conditions, the slope of avoidable hospitalizations for black patients was —27.6 per 10,000/
year while it was —17.0 per 10,000/year for white patients, for a difference in slopes of
-10.6 per 10,000/year (95% CI: -12.5 to —8.6, p<0.001) (Exhibit 4). The slope of avoidable
observations for chronic conditions was 33.0 per 10,000/year for black patients and 17.5 per
10,000/year for white patients, for a difference in slopes of 15.4 per 10,000/year (95% CI:
11.6 to 19.3, p<0.001). This substitution effect appeared to be predominantly driven by the
following ACSCs: diabetes long-term complications, COPD/asthma, hypertension, and heart
failure (Appendix Exhibit A4).1° For acute conditions, white patients on average had higher
rates of avoidable hospitalizations and observation visits, which were predominantly driven
by visits for bacterial pneumonia.

Discussion

Using national Medicare data, we examined whether racial disparities in avoidable
hospitalizations, a frequently-used metric used to assess the accessibility of quality primary
care, have narrowed over time. Although we initially found that the gaps have indeed
narrowed, upon further examination, we find that this narrowing appears to be entirely
related to differential changes in shifting to observation status — with black patients being
coded as admitted to observation status at a higher rate over time than white patients.

This substitution effect is primarily driven by shifts in heart failure and diabetes-related
complications. It also appears that the substitution affect is primary driven by changes
occurring among high-risk Medicare patients with the highest HCC risk scores. Therefore,
our findings suggest that much of the progress we are making in improving disparities

in potentially avoidable hospitalizations may be mostly explained by the increased use of
observation status and not changes in other factors, like the quality of care in the ambulatory
setting.

It is unclear why black patients are much more likely to experience shifting from inpatient

to observation status. Prior work has suggested that that physicians’ diagnostic and treatment
choices differ depending on the patient’s race. For example, physicians were less likely

to prescribe black patients pain medications relative to white patients.2%: 21 Another study

by found that black patients were less likely to be referred for cardiac catheterization than
white patients.22 However, the degree to which differential decision-making is influencing
physicians to be less likely to admit black patients — perhaps because they are categorically
seen as being less sick, or admission is seen as less unnecessary — is unclear.
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However, what is known is that the designation of observation status for patients has

major financial implications given that patients tend to incur higher out-of-pocket expenses
than when admitted to a hospital.23 In addition, observation patients may not qualify

for Medicare coverage for subsequent skilled nursing facility care.24 Therefore, this
disproportionate substitution effect observed in black patients raises concern that minority
patients are facing increased financial burden due to differential decision-making by
physicians and hospitals. As providers take on more risk in alternative payment models
that increase pressure to reduce hospital admissions, it will be important to ensure that these
new incentives to lower costs do not lead to harm for minority patients and all patients in
general, especially given that the substitution effect seems to be occurring mostly among
high-risk patients. This is also pertinent given recent work showing a possible association
with increased mortality for patients admitted with heart failure after the HRRP policy was
introduced.2®

Though it is possible that patient preference may be playing a role, where white patients
may more often request a hospital admission or black patients may be less likely to want
admission, it is unlikely that this is a major contributor. Past research has found differences
in preferences between racial groups that may help explain some of the disparities in receipt
of surgical interventions, renal transplantation, or post-acute care use.26-28 However, to our
knowledge, there is no strong empirical evidence to suggest that minority patients have

a stronger preference for avoiding a hospitalization compared to whites. In fact, patients
may be unaware of whether they are admitted to a hospital under observation vs. inpatient
status.2?

Our findings have important policy implications. At first glance, the reduction in avoidable
hospitalizations among black patients seems to potentially indicate that care in the
ambulatory setting, including primary care and preventive care, may have improved for
this group. However, when accounting for changes in observation visits, our results suggest
that this reduction may instead be explained by changes in disposition practice by hospitals
and emergency rooms rather than possible changes in the quality of ambulatory care for
black patients. Such a practice may reflect efforts by hospitals trying to avoid hospital
penalties levied by the HRRP policy4 or health systems participating in ACOs trying to
improve their rates for avoidable hospitalizations. It will be important for policymakers

to consider updating the quality measures in existing value-based programs to limit any
potential gaming by health care providers. One way to do so is by including observation
rates, and also potentially ED visits, related to ASCSs and not just inpatient admissions

in the metric. In addition, to the extent that better primary care leads to improvements in
disparities in avoidable acute care use, policymakers may need to reconsider new approaches
that can improve care delivered to vulnerable populations.

Our work adds to a body of literature examining disparities in the acute care setting.30-33 A
prior study found that disparities in hospital readmissions following admissions for medical
conditions have been narrowing over time.32 Given these findings, it will be important to
investigate whether changes in observation rates partially contributed to this improvement.
Notably, Rachael Zuckerman et al. did not find that observation changes over time explained
the drop in readmission rates.3* In other work, Kathryn Fingar et al. found that rates for
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emergency department visits that are treated and released from the ED have also been going
up over time.3 It is possible that increases in these direct ED discharges may also be
partially explaining changes in avoidable hospitalizations over time. However, observations
are a more likely substitute than direct ED discharges. Further work is needed to examine
how changes in avoidable acute care disposition may be affecting patient outcomes.

Conclusion

In conclusion, disparities in preventable acute care use for ambulatory care sensitive
conditions, a frequently-used metric for assessing quality of care in the ambulatory setting,
have not narrowed over time. While the initial results seem to show that the gaps in
avoidable hospitalizations were closing, closer examination of the observation status data
suggests otherwise. Therefore, new efforts are needed to truly close the gap and ensure that
all Americans get high-quality ambulatory care, irrespective of their race.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1a: Avoidable Hospitalizations
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EXHIBIT 1.
Trends in avoidable hospitalizations between black and white Medicare beneficiaries for

ambulatory care sensitive conditions, 2011-15.

SOURCE: Authors’ analysis of 2011-15 data from 20% Medicare Inpatient and Outpatient
Files and Agency for Healthcare Research and Quality’s Prevention Quality Indicators
(PQIs) Software

NOTES: Yearly point estimates are based on a risk-adjusted linear regression model where
year is included as a categorical predictor.
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Exhibit 1b: Avoidable Observation Stays
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Exhibit 2.

Trends in avoidable observation stays between black and white Medicare beneficiaries for
ambulatory care sensitive conditions, 2011-15.

SOURCE: Authors’ analysis of 2011-15 data from 20% Medicare Inpatient and Outpatient
Files and Agency for Healthcare Research and Quality’s Prevention Quality Indicators
(PQIs) Software

NOTES: Yearly point estimates are based on a risk-adjusted linear regression model where
year is included as a categorical predictor.
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Exhibit 1c: Combined Hospitalization and Observation Stays
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Exhibit 3.
Trends in combined avoidable hospitalization and observation stays between black and white

Medicare beneficiaries for ambulatory care sensitive conditions, 2011-15.

SOURCE: Authors’ analysis of 2011-15 data from 20% Medicare Inpatient and Outpatient
Files and Agency for Healthcare Research and Quality’s Prevention Quality Indicators
(PQIs) Software

NOTES: Yearly point estimates are based on a risk-adjusted linear regression model where
year is included as a categorical predictor.
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Exhibit 4.
Differences in the yearly change of avoidable hospitalizations and observation visits by condition and race,
2011-15
Conditions | Basdine Year (2011)a L atest Year (2015)a Yearly Change (Slope)b Differencein-s!op&c P Value
Overall
Hospitalizations per 10,000 people
Black 674.8 483.9 -46.2 -13.1 <0.001
White 546.7 407.8 -33.2
Observations per 10,000 people
Black 417.9 570.6 39.2 16.0 <0.001
White 378.8 470.6 23.2
Combined hospitalizations and observations per 10,000 people
Black 1074.1 1043.7 -6.3 -3.2 p=0.24
White 920.0 906.8 -3.0
Chronic Conditions
Hospitalizations per 10,000 people
Black 446.3 328.8 -27.6 -10.6 p<0.001
White 294.6 2215 -17.0
Observations per 10,000 people
Black 331.7 461.4 33.0 15.4 p<0.001
White 260.0 327.7 175
Combined hospitalizations and observations per 10,000 people
Black 744.8 756.4 4.8 -0.9 p=0.68
White 553.2 5735 5.7
Acute Conditions
Hospitalizations per 10,000 people
Black 228.5 155.1 -18.6 -2.5 p=0.001
White 252.1 186.3 -16.1
Observations per 10,000 people
Black 86.2 109.2 6.2 0.5 p=0.61
White 118.8 142.9 5.7
Combined hospitalizations and observations per 10,000 people
Black 329.3 286.3 -11.1 -2.3 p=0.08
White 366.7 333.3 -8.8

Source/Notes: SOURCE: Authors’ analysis of 2011-15 data from 20% Medicare Inpatient and Outpatient Files and Agency for Healthcare

Research and Quality’s Prevention Quality Indicators (PQIs) Software

NOTES: These results are from linear regression models and the estimated changes are adjusted for covariates.

a . . . . . . - . .
Yearly point estimates are based on a risk-adjusted linear regression model where year is included as a categorical predictor.

The yearly change in each subgroup was estimated from a separate risk-adjusted linear regression model where year was treated as a continuous

predictor.
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c . . . . . .
The difference in slopes and its p-value are calculated from the same model as one that determined the yearly change, and it represents the slope in
black patients minus the slope in white patients.
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