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ABSTRACT
PURPOSE We undertook a study to examine national trends in potentially pre-
ventable hospitalizations—those for ambulatory care–sensitive conditions that 
could have been avoided if patients had timely access to primary care—across 
3,200 counties and various subpopulations of older adults in the United States.

METHODS We used 2010-2014 Medicare claims data to examine trends in poten-
tially preventable hospitalizations among beneficiaries aged 65 years and older 
and developed heat maps to examine county-level variation. We used a gener-
alized estimating equation and adjusted the model for demographics, comor-
bidities, dual eligibility (Medicare and Medicaid), ZIP code–level income, and 
county-level number of primary care physicians and hospitals.

RESULTS Across the 3,200 study counties, potentially preventable hospitalizations 
decreased in 327 counties, increased in 123 counties, and did not change in the 
rest. At the population level, the adjusted rate of potentially preventable hos-
pitalizations declined by 3.45 percentage points from 19.42% (95% CI, 18.4%-
20.5%) in 2010 to 15.97% (95% CI, 15.3%-16.6%) in 2014; it declined by 2.93, 
2.87, and 3.33 percentage points among White, Black, and Hispanic patients 
to 14.96% (95% CI, 14.67%-15.24%), 17.92% (95% CI, 17.27%-18.58%), and 
17.10% (95% CI, 16.25%-18.0%), respectively. Similarly, the rate for dually eligi-
ble patients fell by 3.71 percentage points from 21.62% (95% CI, 20.5%-22.8%) 
in 2010 to 17.91% (95% CI, 17.2%-18.7%) in 2014. (P <.001 for all). 

CONCLUSIONS During 2010-2014, rates of potentially preventable hospitalization 
did not change in the majority of counties. At the population level, although the 
rate declined among all subpopulations, dually eligible patients and Black and 
Hispanic patients continued to have substantially higher rates compared with 
non–dually eligible and White patients, respectively.

Ann Fam Med 2020;18:511-519. https://doi.org/10.1370/afm.2605.

INTRODUCTION

The Agency for Healthcare Research and Quality (AHRQ) has 
developed potentially preventable hospitalizations and other pre-
vention quality indicators as measures of access to and quality 

of primary care.1 These hospitalizations capture admissions for ambula-
tory care–sensitive conditions (ACSCs) that could have been avoided if 
patients had had timely access to primary care.2 Potentially preventable 
hospitalizations are costly and negatively affect the health and well-being 
of individuals, particularly older adults.3 By 2030, 1 in every 5 Americans 
will be 65 years of age and older. Changes in potentially preventable 
hospitalization rates may signal improvement or worsening in access to or 
quality of primary care among older adults.4

Prior research has shown increasing racial and socioeconomic gaps 
in rates of potentially preventable hospitalizations. For example, examin-
ing 2003-2009 trends, Mukamel et al5 showed that rates declined among 
White patients but did not change among Black patients. Because of 
policy efforts in the last decade, hospitalization has consistently declined 
in the United States.6,7 Since 2012, the Centers for Medicare & Medicaid 
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Services have initiated a series of incentives to reduce 
potentially preventable hospitalizations.8 Examina-
tion of trends in these hospitalizations among various 
subpopulations of older adults who may be at elevated 
risk for adverse health events and across counties can 
inform policies that target specific populations.

With use of 2010-2014 Medicare claims data, our 
primary aim was to examine recent national trends in 
potentially preventable hospitalization rates among 
subgroups of older adults in the United States. Our 
secondary aim was to examine trends in these hos-
pitalizations at the county level across the country. 
We hypothesized a declining but different potentially 
preventable hospitalization trend among various socio-
economic and racial/ethnic minorities. Furthermore, we 
hypothesized that there would be large variations in 
the change of rates across counties.

METHODS
Data Source and Study Sample
We used a 20% random sample of Medicare fee-for-
service beneficiaries and 2010-2014 administrative 
claims. We extracted data from the Beneficiary Sum-
mary file, Medicare Provider and Analysis Review 
(MedPAR) file, Outpatient file, Carrier (office visits) 
file, and Part D event file. Claims data included infor-
mation on diagnoses from International Classification of 
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 
codes, and on procedures from Current Procedural Ter-
minology 4 (CPT-4) codes and the Healthcare Procedural 
Coding System (HCPCS). Enrollment data included indi-
cators for enrollment in Medicare Managed Care and 
dual eligibility (Medicare and Medicaid). The Benefi-
ciary Summary file also included limited demographic 
information on age, sex, and race/ethnicity, as well as 
ZIP code for place of residence. We merged claims 
data for our Medicare fee-for-service cohort with the 
ZIP code–level 2010 US Census and the 2016 Area 
Resource File (ARF). The Census data included ZIP 
code–level socioeconomic data, and the ARF included 
data on number and characteristics of health care pro-
fessionals, health facilities, environment, and popula-
tion characteristics at the county level. The study was 
deemed exempt by the institutional review board at 
our institution.

Sample Selection
We included in our sample all beneficiaries with annual 
enrollment in fee-for-service and Medicare Parts A, 
B, and D between 2010 and 2014 who experienced 
a hospitalization. Beneficiaries enrolled in Medicare 
Managed Care were excluded because Medicare claims 
do not provide an exhaustive capture of their service 

use during enrollment. Individuals aged younger than 
65 years, with disabilities, or having end-stage renal 
disease were also excluded because the purpose of this 
study was to examine potentially preventable hospital-
izations among a population norm of older adults. Fur-
thermore, we excluded patients who died or switched 
to Medicare Managed Care during the year because 
we did not have their full-year data and their inclusion 
might have led to underestimation of results. 

Supplemental Figure 1, available at https://www.
Ann​Fam​Med.org/content/18/6/511/suppl/DC1/, shows 
our sample selection process. To achieve model con-
vergence, we selected a 25% random sample of our 
original 20% fee-for-service cohort for each year with 
race/ethnicity, sex, and dual eligibility stratification 
to ensure appropriate and sufficient representation 
within each stratum (Supplemental Figure 2, available 
at https://www.Ann​Fam​Med.org/content/18/6/511/
suppl/DC1/). Our denominator included randomly 
selected individuals with at least 1 hospital admission 
during a year over the study period. Supplemental 
Table 1, available at https://www.Ann​Fam​Med.org/con-
tent/18/6/511/suppl/DC1/, shows the characteristics of 
the 5% sample population.

Outcome Measures
Our primary outcome measures were trends during 
2010-2014 in potentially preventable hospitalizations, 
and associations between various sociodemographic, 
health, and access variables with risk of these hospi-
talizations. A beneficiary was considered to have had 
a potentially preventable hospitalization if, during the 
full calendar year of enrollment, he or she had at least 
1 inpatient claim with an ICD-9 code among those 
specified by ACSCs as a primary diagnosis for hospi-
talization (Supplemental Table 2, available at https://
www.Ann​Fam​Med.org/content/18/6/511/suppl/DC1/).1 
Our secondary outcome measures were trends in these 
hospitalizations at the county level across the country.

Explanatory Variables
We drew age, sex, race, Elixhauser comorbidity index, 
dual eligibility (Medicare and Medicaid) status, and 
number of unique prescription drugs as evidence of 
polypharmacy from the Medicare claims files. Age was 
used as a continuous variable. Race was determined 
using the Beneficiary Summary files. Race/ethnic-
ity was categorized into 4 groups: White (reference 
group), Black, Hispanic, and other/mixed/unknown. To 
include a measure of overall health, using carrier, out-
patient, and inpatient files, we calculated the Elixhauser 
comorbidity index based on diagnosed conditions 
within 1 year before hospital admission (Supplemental 
Table 3, available at https://www.Ann​Fam​Med.org/
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content/18/6/511/suppl/DC1/).9,10 To control for socio-
economic status of enrollees, we used dual eligibility as 
a binary variable if the beneficiary had Medicaid for at 
least 6 months of the year. As a beneficiary can move 
into and out of Medicaid (especially among those who 
are disabled), enrollment in at least 6 noncontinuous 
months in the calendar year was considered for dual-
eligibility status. We used the 2010 US Census data 
to include ZIP code–level median household income. 
Number of county-level primary care physicians (PCP) 
per 1,000 in 2010-2014, hospitals per 100,000 in 2010, 
and Medicare Managed Care penetration rate in 2010 
were extracted from the 2016 ARF and merged with 
our final data set. The number of PCPs per 1,000 
county-level residents from 2010-2014 was included in 
the models as an average number over the study period.

Statistical Analysis
All bivariate analyses were conducted using ANOVA 
for continuous variables that were normally distributed 
and verified by reviewing skew, kurtosis, and quantile-
quantile plots. For categorical variables, we used χ2 
tests. Because of large sample sizes, 95% confidence 
intervals for the difference in proportions (for categori-
cal variables) or differences in means (for continuous 
variables) were calculated.

For this analysis, we first considered a general-
ized linear mixed model with patient-level random 
effects. Because of lack of convergence, a repeated 
cross-sectional design was considered. We used a 
generalized estimating equation (GEE) to account for 
clustering of individuals at the ZIP code and county 
level. A multivariate logistic regression model was 
specified using binomial distribution and log link func-
tion as appropriate for the dichotomous outcome of 
potentially preventable hospitalization. We examined 
interaction terms between year and dual eligibility as 
well as year and race/ethnicity in our model to quantify 
differential trends in potentially preventable hospital-
izations among various subpopulations over time. We 
calculated marginal adjusted predicted probabilities 
for each of the different subpopulations of interest 
informed by our interaction effects. All variables were 
tested for collinearity via estimation of Spearman rank 
correlations.

We constructed heat maps of county-specific 
potentially preventable hospitalization rates for the 
first and last year of the study period, 2010 and 2014, 
respectively. Methods for developing these heat maps 
are described in the Supplemental Appendix, avail-
able at https://www.Ann​Fam​Med.org/content/18/6/511/
suppl/DC1/. 

All analyses were conducted using SAS version 
9.4 (SAS Institute Inc), and statistical testing was 

performed using a significance level of .05, except in 
the case of the generalized linear models for county-
specific trend in potentially preventable hospitaliza-
tions over time, where .10 was used.

RESULTS
Baseline characteristics of patients hospitalized in 2010 
whose hospitalizations were potentially preventable 
vs nonpreventable are summarized in Table 1. In that 
year, 196,971 individuals (16.8%) in our sample had 
such a potentially preventable hospitalization. Patients 
who had such hospitalizations were older by 2.4 years 
(95% CI, 2.3-2.4 years) and were more commonly 
female (61.8% vs 57.9%; P <.001), Black (11.3% vs 
8.3%; P <.001) and Hispanic (7.0% vs 5.7%; P <.001), 
dually eligible (29.7% vs 18.0%; P <.001), and resi-
dents of low-income neighborhoods (27.9% vs 23.9%; 
P <.001). On average, this group also used more pre-
scription drugs (difference = 4; 95% CI, 3.9-4.1 drugs) 
and had a higher Elixhauser comorbidity index (differ-
ence = 3.8; 95% CI, 3.8-3.9) compared with counter-
parts having nonpreventable hospitalizations. A higher 
percentage of patients with a potentially preventable 
hospitalization, 62.4%  (55.8% + 6.6%), compared 
with those with a nonpreventable hospitalization, 
60.7% (54.7% + 6.0%) lived in counties with low and 
medium levels of PCPs per 1,000. Conversely, a higher 
percentage of the former (5.9%) compared with the 
latter (4.7%) lived in counties with a high number of 
hospitals per 100,1000 (P <.001). 

In 2014, population characteristics for hospitalized 
patients had not changed qualitatively on most mea-
sures (Table 1). The exceptions were a higher number 
of prescription drugs in both groups (potentially pre-
ventable hospitalization group: 14.4 in 2010 and 17.2 
in 2014; nonpreventable hospitalization group: 10.4 in 
2010 and 12.7 in 2014) and a higher Elixhauser comor-
bidity index in both groups (potentially preventable 
hospitalization group: 9.1 in 2010 and 10.7 in 2014; 
nonpreventable hospitalization group: 5.3 in 2010 and 
6.8 in 2014).

Figure 1 highlights variations in the unadjusted 
trends of potentially preventable hospitalizations 
among various subpopulations. On average, rates 
declined from 16.8% (95% CI, 16.8%-16.9%) in 2010 
to 15.7% (95% CI, 15.6%-15.8%) in 2014. Although 
the rates decreased among all racial/ethnic groups, 
Black and Hispanic patients consistently had higher 
rates across the study period. Potentially prevent-
able hospitalization rates among White, Black, and 
Hispanic patients were 16.1% (95% CI, 16.0%-16.1%), 
21.7% (95% CI, 21.4%-21.9%), and 20.0% (95% CI, 
19.7%-20.0%) in 2010, respectively, and 15.0% (95% 
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CI, 15.0%-15.1%), 20.3% (95% CI, 20.0%-20.6%), and 
19.4% (95% CI, 19.0%-19.8%) in 2014, respectively. 
Similarly, rates were higher among those dually eligible. 
In 2010, the rates for dually eligible and non–dually eli-
gible enrollees were 25.0% (95% CI, 24.8%-25.2%) and 

14.8% (95% CI, 14.7%-14.9%), respectively; by 2014, 
they decreased to 23.5% (95% CI, 23.3%-23.7%) and 
13.8% (95% CI, 13.8%-13.9%), respectively. 

Heat maps of county-specific potentially prevent-
able hospitalization rates for the first and last year of 

Table 1. Characteristics of Patients With Potentially Preventable and Nonpreventable Hospitalizations  
in 2010 and 2014

Characteristic

2010 Hospitalizations  
(N = 1,170,242 Patients)

2014 Hospitalizations 
(N = 818,229 Patients)

Potentially 
Preventable Nonpreventable 

P Value or 
Difference 
(95% CI) 

Potentially 
Preventable Nonpreventable 

P Value or 
Difference 
(95% CI) 

Patients, No. (%) 196,971 (16.8) 973,271 (83.2) <.001 128,442 (15.7) 689,787 (84.3) <.001

Age, mean (SD), y 80.0 (8.3) 77.6 (7.8) 2.4 (2.3-2.4) 80.2 (8.5) 77.8 (8.1) 2.5 (2.4-2.6)

Sex, No. (%)

Male 75,237 (38.2) 409,605 (42.1) <.001 47,581 (37.0) 288,293 (41.8) <.001

Female 121,734 (61.8) 563,666 (57.9) <.001 80,861 (63.00) 401,494 (58.2) <.001

Race/ethnicity, No. (%)

Non-Hispanic White 155,589 (79.0) 812,528 (83.5) <.001 102,973 (80.2) 581,524 (84.3) <.001

Black 22,208 (11.3) 80,362 (8.3) <.001 13,437 (10.5) 52,833 (7.7) <.001

Hispanic 13,761 (7.0) 55,134 (5.7) <.001 7,913 (6.2) 32,808 (4.8) <.001

Other 5,219 (2.7) 24,411 (2.5) <.001 3,784 (3.0) 19,393 (2.8) <.001

Unknown/missing 194 (0.1) 836 (0.1) <.001 335 (0.3) 3,229 (0.5) <.001

Medicaid, No. (%)

No 138,538 (70.3) 797,885 (82.0) <.001 91,324 (71.1) 568,698 (82.5) <.001

Yes 58,433 (29.7) 175,386 (18.0) <.001 37,118 (28.9) 121,089 (17.6) <.001

ZIP code–level median 
income,a No. (%)

Low 54,978 (27.9) 232,111 (23.9) <.001 36,279 (28.3) 164,625 (23.9) <.001

Average 93,791 (47.6) 480,076 (49.3) <.001 61,735 (48.1) 339,375 (49.2) <.001

High 44,091 (22.4) 242,669 (24.9) <.001 27,848 (21.7) 172,545 (25.0) <.001

Missing 4,111 (2.1) 18,415 (1.9) <.001 2,580 (2.0) 13,242 (1.9) <.001

Number of prescrip-
tions, mean (SD)

14.4 (13.7) 10.4 (11.0) 4.0 (3.9-4.1) 17.2 (14.9) 12.7 (12.2) 4.6 (4.4-4.7)

Elixhauser index, 
mean (SD)b

9.1 (8.1) 5.3 (6.9) 3.8 (3.8-3.9) 10.7 (8.7) 6.8 (8.0) 3.9 (3.9-4.0)

County-level health  
resources

PCPs per 1,000,c No. (%)

Low 12,987 (6.6) 57,800 (6.0) <.001 9,276 (7.2) 44,487 (6.5) <.001

Medium 109,803 (55.8) 532,096 (54.7) <.001 71,792 (56.0) 376,443 (54.7) <.001

High 73,931 (37.6) 382,137 (39.3) <.001 47,173 (36.8) 267,854 (38.9) <.001

MMC penetration,  
mean (SD), %d

23.6 (14.2) 24.3 (14.1) –0.7 
(–0.7 to –0.6)

26.9 (13.7) 27.9 (13.5) –0.3 
(–0.4 to –0.1)

Hospitals per 100,000,e 
No. (%)

Low 38,533 (19.6) 197,589 (20.3) <.001 24,512 (19.1) 139,119 (20.2) <.001

Medium 146,645 (74.6) 729,026 (75.0) <.001 94,890 (74.0) 513,130 (74.5) <.001

High 11,542 (5.9) 45,408 (4.7) <.001 8,837 (6.9) 36,527 (5.3) <.001

MMC = Medicare Managed Care; PCP = primary care physician.

Note: Based on 20% random sample of Medicare fee-for-service claims data of included cohort of older adults with at least 1 hospitalization during 2010 or 2014.

a Low: <25th percentile; Medium: 25th-75th percentile; High: >75th percentile.
b Possible index scores range from 0 (lower disease burden) to 31 (higher disease burden). 
c Low: <25th percentile (≤0.49 per 1,000); Medium: 25th-75th percentile (0.49-1.04 per 1,000); High: >75th percentile (>1.04 per 1,000).
d Percentage of Medicare-eligible patients who chose a Medicare Advantage plan (as opposed to fee for service).
e Low: <25th percentile (≤0.996 per 100,000); Medium: 25th-75th percentile (0.996-6.17 per 100,000); High: >75th percentile (>6.17 per 100,000). 
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the study period, 2010 and 
2014, are shown in Supple-
mental Figure 3, available at 
https://www.Ann​Fam​Med.org/
content/18/6/511/suppl/DC1/. 
Results are detailed in the 
Supplemental Appendix, and 
Supplemental Tables 4 and 5, 
available at https://www.Ann​
Fam​Med.org/content/18/6/511/
suppl/DC1/. In sum, across 
the 3,200 study counties, 
potentially preventable hos-
pitalizations decreased in 327 
counties, increased in 123 
counties, and did not change 
in the rest.

Figure 2 shows the adjusted 
odds ratios for potentially 
preventable hospitalization. 
Regression results are pre-
sented in Supplemental Table 
6, available at https://www.Ann​
Fam​Med.org/content/18/6/511/
suppl/DC1/. Odds of such 
hospitalization were higher for 
women compared with men 
(odds ratio [OR] = 1.09; 95% 
CI, 1.08-1.11); Black patients 
(OR = 1.20; 95% CI, 1.16-
1.25) and Hispanic patients 
(OR = 1.18; 95% CI, 1.11-1.25) 
compared with White patients; 
dually eligible patients com-
pared with non–dually eligible 
counterparts (OR = 1.31; 95% 
CI, 1.28-1.35); those living in 
a low-income neighborhood 
compared with those living in 
an average-income neighbor-
hood (OR = 1.06; 95% CI, 
1.04-1.08); those having fewer 
than 0.48 PCPs per 1,000 (low 
level) compared with those 
with more than 1.04 per 1,000 
(high level) in their county 
(OR = 1.12; 95% CI, 1.09-1.16); 
and those having more than 
6.1 hospitals per 100,000 
(high level) compared with 
those having fewer than 1 per 
100,000 (low level) in their 
county (OR = 1.23; 95% CI, 
1.18-1.27).

Figure 1. Unadjusted rates of potentially preventable hospitalization: 
2010-2014.

Note: Source is Medicare claims data (2010-2014).

2010 2011 2012 2013 2014

Sample size 1,170,242 1,073,311 861,722 839,973 818,229
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Figure 3 shows the 2010-2014 adjusted predicted 
trends in potentially preventable hospitalizations over-
all (top panel); among White, Black, Hispanic, and 
other patients (middle panel); and among dually eligible 
and non–dually eligible patients (bottom panel). The 
overall rate declined by 3.45 percentage points from 
19.42% (95% CI, 18.4%-20.5%) in 2010 to 15.97% 
(95% CI, 15.3%-16.6%) in 2014. Similar parallel trends 
were observed among all racial/ethnic groups. In 2010, 
the rate among Black patients was 20.79%, which fell 
by 2.87 percentage points to 
17.92% in 2014. For Hispanic 
patients, the rate declined by 
3.33 percentage points from 
20.43% in 2010 to 17.10% in 
2014. The rate of potentially 
preventable hospitalizations 
fell at a slightly faster pace 
among dually eligible patients 
(from 21.62% to 17.91%; differ-
ence = 3.71 percentage points) 
compared with non–dually 
eligible patients (from 17.39% 
to 14.20%; difference = 3.19 per-
centage points) (P <.001 for all). 
In 2014, there were still large 
gaps in rates between Black and 
Hispanic patients and White 
patients, as well as between 
dually eligible patients and non–
dually eligible patients.

DISCUSSION
We used 2010-2014 Medicare 
fee-for-service claims to exam-
ine trends in rates of potentially 
preventable hospitalizations 
among older adults. Three 
important findings emerged. 
First, trends consistently 
declined across all subpopula-
tions during our study period; 
however, disadvantaged and 
minority groups, such as Black 
and Hispanic patients compared 
with White patients, and Med-
icaid enrollees compared with 
non–Medicaid enrollees, still 
experienced higher rates. Sec-
ond, although having greater 
access to PCPs lowered the 
odds of potentially prevent-
able hospitalizations, race/

ethnicity, poverty (indicated by Medicaid coverage), 
and availability of other resources such as hospitals 
were stronger risk factors for these hospitalizations. 
Finally, wide variations in rates exist across counties in 
the United States.

Despite the aging trend and increasing prevalence 
of chronic conditions among older adults, historical 
studies have shown a continuing decline in rates of hos-
pitalization.6 Potentially preventable hospitalizations 
are largely attributed to social factors that exacerbate 

Figure 2. Adjusted odds ratios for factors associated with potentially 
preventable hospitalization: 2010-2014. 

MMC = Medicare Managed Care; PCP = primary care physician.

Notes: Source is Medicare claims data (2010-2014). Regression results are presented in Supplemental Table 6, 
available at https://www.Ann​Fam​Med.org/content/18/6/511/suppl/DC1/.
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disparities in access to care and quality of 
care.11 This situation is exemplified by higher 
rates in low-income neighborhoods, where 
primary care physicians are not readily acces-
sible.12,13 Race/ethnicity, socioeconomic status, 
number of PCPs, and their accessibility after 
working hours and/or on weekends14 have 
been shown to be salient factors associated 
with potentially preventable hospital admis-
sions.15-17 Disparities in income and access to 
primary care manifest themselves in higher 
rates of potentially preventable hospitaliza-
tion among those who live in rural areas, 
inner cities, or locales with a shortage of 
primary care professionals.18-20 Furthermore, 
because of Medicaid’s low reimbursement 
rates, the doors of many physicians who 
work in private clinics are closed to dually 
eligible patients.21,22 Many older adults may 
lack proper transportation.23 Without reli-
able and affordable transportation, a patient 
with a urinary tract infection, for example, 
who could have been easily cared for in an 
outpatient setting has to be transferred to 
a hospital. The primary care system needs 
to be accessible and affordable, particularly 
for populations who are at higher risk for 
potentially preventable hospitalizations.4 Poli-
cies with financial incentives to increase the 
number of PCPs, especially in rural and low-
income areas, can potentially improve health 
care access and reduce these hospitalizations 
among vulnerable populations.24

Through public reporting, pay for perfor-
mance, financial incentives, Medicaid expan-
sion, and other quality initiatives, health 
policies since 2012 have targeted institutions 
such as hospitals and skilled nursing facili-
ties (SNFs) to reduce potentially preventable 
transfers from these facilities to hospitals 
or 30-day readmissions.25,26 For instance, 
Interventions to Reduce Acute Care Trans-
fers (INTERACT) is a risk assessment tool 
that enables participating SNFs to identify 
and manage ACSCs before patients become 
critically ill.27 The Hospital Readmissions 
Reduction Program (HRRP)—a value-based 
program that reduces payments to hospitals 
with excess readmission—is another exam-
ple.28,29 In 2017, the Centers for Medicare & 
Medicaid Services applied the same strategy 
for SNFs with excess transfer rates to hos-
pitals, aiming to further reduce potentially 
preventable hospitalizations.30-32

Figure 3. Adjusted predicted rates of potentially 
preventable hospitalization: 2010-2014.

Notes: Source is Medicare claims data (2010-2014). Regression results are presented in Sup-
plemental Table 6, available at https://www.Ann​Fam​Med.org/content/18/6/511/suppl/DC1/.
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It is hard to discern whether financial penalties 
that have successfully nudged many resourceful hos-
pitals and SNFs to enhance their discharge systems, 
care management units, or nursing infrastructure are 
sufficient to address existing income and racial/eth-
nic disparities. For hospitals and SNFs that had the 
financial resources to improve their system of care, 
these policies were quite successful.33 Today, however, 
there are still many safety-net hospitals and SNFs that 
primarily serve low-income or minority populations 
and are repeatedly penalized for higher-than-expected 
rates of potentially preventable readmissions or 
hospitalizations.34

Although we did not find county-level correla-
tion between potentially preventable hospitaliza-
tions and number of PCPs per 1,000 (Supplemental 
Figure 4, available at https://www.Ann​Fam​Med.org/
content/18/6/511/suppl/DC1/), large county-level dis-
parities in access to resources exist. Data from the 
2016 ARF indicate that, on average, the number of 
PCPs in each county increased from 95 in 2010 to 101 
in 2014; however, this change was not homogeneous 
across all counties. For example, in Michigan, the 
number of PCPs in Washtenaw County increased from 
645 in 2010 to 773 in 2014. On the other hand, during 
the same time period, the number of PCPs in Wayne 
County decreased from 1,455 to 1,431. (The former 
county is smaller but more affluent than the latter.) 
Between 2010 and 2014, 86% of counties did not have 
a significant change in their potentially preventable 
hospitalization rates. Furthermore, in 123 counties, the 
rate increased over time; a great majority of this group 
(81%) were located in small, impoverished, rural areas.

Our findings are subject to a few limitations. First, 
not all potentially preventable hospitalizations are or 
should be considered avoidable. ACSCs are considered 
conditions for which hospitalization is preventable, but 
depending on severity of the condition and a whole 
host of other factors, it is not possible to determine 
which ones could have been prevented. We tried to 
address this limitation by excluding patients with dis-
abilities and kidney failure, and by controlling for age, 
sex, and comorbidity index. Second, we lacked infor-
mation about use of other community health services 
such as urgent care centers and about patient prefer-
ences regarding their use vs using hospitals as an alter-
native. Third, we used Medicare claims data because 
the purpose of this study was to examine potentially 
preventable hospitalizations among a nationally repre-
sentative sample of older adults. Administrative claims 
data, however, lack measures of self-reported health/
functional status, granular socioeconomic status, and 
access to care. Finally, because of funding constraints, 
we had access only to 2010-2014 data. Future studies 

should continue examining potentially preventable 
hospitalizations with more current years of data.

In conclusion, our analysis indicates a favorable 
downward trend in the rate of potentially preventable 
hospitalizations among older adults between 2010 
and 2014. Despite this progress, racial/ethnic minori-
ties, those dually Medicare and Medicaid eligible, and 
those living in impoverished areas with access to fewer 
resources were still at higher risk for these hospitaliza-
tions. Improving access to primary care among vul-
nerable populations and those who live in rural areas 
should remain a priority.

To read or post commentaries in response to this article, see it 
online at https://www.Ann​Fam​Med.org/content/18/6/511.
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