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Hospitals play important roles in the healthcare eco-
system. Currently, they account for approximately 
one-third of more than $3 trillion dollars spent on 
healthcare annually.1 To contain costs, improve pa-

tient experience, and advance population health, there has 
been progress in standardizing quality metrics and increasing 
transparency around key performance metrics. 

Launched in 2016, the Overall Hospital Quality Star Rating 
was developed by the Centers for Medicare & Medicaid Ser-
vices (CMS) as a means of assessing quality and outcome mea-
sures. More importantly, star ratings are aimed to enhance the 
usability and accessibility of information about quality. The rat-
ing system evaluates seven quality categories: mortality, safety, 
readmission, patient experience, effectiveness, timeliness, and 
efficient use of medical imaging. Hospitals that have at least 
three measures within at least three measure categories, in-
cluding one outcome group (mortality, safety, or readmission) 
are eligible for an overall rating based on a five-star system.2

While the intent of quality ratings is to summarize high-di-

mensional information to facilitate patients in choosing hos-
pitals with better quality, it is unclear whether patients have 
equal geographic proximity to hospitals with high ratings. Al-
though researchers have examined overall quality ratings by 
hospital type (community, specialty, teaching, bed size),3 there 
is an opportunity to expand the body of knowledge at the in-
tersection of overall star rating and race/ethnicity, education 
attainment, income level, and geographic region. 

This study complements prior investigations on the topic. For 
example, Osbourne et al found that comorbidities and socio-
economic barriers were leading factors in observed mortality 
disparities between Black and White patients.4 Since mortality 
ratings are factored into overall star ratings, hospitals that serve 
low-income communities of color with high-acuity volumes may 
be at risk for lower star quality ratings. Trivedi et al found that, 
compared with White patients, Black and Hispanic patients were 
more likely to use low-volume hospitals for cardiac procedures. 
In addition, Black patients experienced worse outcomes.5 In-
surance barriers, limited access to specialty care providers, and 
residential segregation may explain the chasm. These factors, 
often beyond hospitals’ control, may impact readmissions, 
which are also factored into overall quality ratings. Additionally, 
Hu and Nerenz found that, on average, the most “stressed” cit-
ies have lower quality ratings than less “stressed” cities.6 Stress 
markers include poverty, unemployment, divorce rate, and adult 
health conditions. Other findings suggest readmission rates are 
correlated with patient provider ratios, community character-
istics, and poor social and economic conditions that influence 
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INTRODUCTION: The Centers for Medicare & Medicaid 
Services (CMS) publishes hospital quality ratings to 
provide more transparent and useable quality information 
to patients and stakeholders. However, there is a gap in 
the literature regarding the geographic distribution of the 
hospitals with higher star ratings. In this paper, we focus 
on the associations between star ratings and community 
characteristics, including racial/ethnic mix, household 
income, educational attainment, and regional difference. 

METHODS: A retrospective study and cross-sectional 
logistic and multinomial logistic regression analyses.

RESULTS: According to the multivariate regression results, 
hospitals in areas with lower income, lower educational 
attainment, and higher minority population shares have 
lower quality ratings (lower income: odds ratio [OR] 0.67; 

95% CI, 0.49-0.91; lower education: OR 0.66; 95% CI, 
0.51-0.85; higher minority: OR 0.52; 95% CI, 0.40-0.69). 
Compared with hospitals in the Midwest, hospitals in 
Northeast, South, and West regions have lower quality 
ratings (Northeast: OR 0.37; 95% CI, 0.25-0.56;  
South: OR 0.68; 95% CI, 0.51-0.91; West: OR 0.69;  
95% CI, 0.49-0.97).

DISCUSSION AND CONCLUSION: Overall, our results 
show that hospitals with higher star ratings are less 
likely to be located in communities with higher minority 
populations, lower income, and lower levels of educational 
attainment. Findings contribute to the discussion of 
integrating social factors in hospital quality star rating 
calculation methodologies. Journal of Hospital Medicine 
2020;15:588-593. © 2020 Society of Hospital Medicine
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decision-making.7-9 Some investigators have explored quality 
ratings in other sectors of healthcare. For example, residents in 
socioeconomically disadvantaged counties are less likely to ac-
cess nursing homes with higher star ratings.9 

In light of new and emerging value-based payment mod-
els, coupled with efforts to risk-adjust for socioeconomic con-
ditions that may compromise desired outcomes, this study 
sought to expand the scope of knowledge by offering insight 
on the association between hospital quality ratings and socio-
economic factors and geographic indicators. Particularly, we 
focus on the minority population percentage, county-level 
household income, education, dual eligibility, rural/urban des-
ignation, and geographic region. 

METHODS
Data and Study Sample 
Our analysis relies on data extracted from multiple sources. 
We obtained hospital overall quality ratings from the Hospi-
tal Compare website (www.medicare.gov/hospitalcompare) 
released in July 2018. We also included key hospital character-
istics extracted by American Hospital Directory and Medicare 
cost reports. Socioeconomic and demographic variables were 
obtained from the Area Health Resources Files (AHRF) main-
tained by Health Resources & Services Administration. Hospi-
tal referral region data was downloaded from Dartmouth Atlas 
Project. We included only acute hospitals that were certified by 
CMS. Hospitals with missing overall star rating values were ex-
cluded. Our study included 3,075 acute care hospitals in 1,047 
counties and 306 hospital referral regions.

Dependent Variable: Hospital Quality Ratings
Our main outcome variables are hospital quality ratings report-
ed by CMS. The overall star ratings use 64 of more than 100 
quality measures and ranges from one to five stars, with five 
stars representing the highest quality. Our study uses the hos-
pital quality star rating released in July 2018. The measurement 
period starts in January 2014 and extends to September 2017. 
Because of space limitation, we only present the results on the 
overall rating. The full results of all seven quality domains are 
provided in appendices. 

Key Independent Variables
Key variables of interest are the socioeconomic factors of the 
communities served by the hospital. Specifically, our analysis 
focuses on minority population percentage, household in-
come, education attainment, Medicare/Medicaid dual eligibil-
ity, urban/rural designation, and geographic region. For these 
key variables except urban/rural designation and geograph-
ic region, we created categorical variables indicating wheth-
er the values are below the national median (low group), in 
the 3rd quartile (intermediate group), and in the 4th quartile 
(high group). Group cutoffs are based on socioeconomic and 
demographic variables reported by AHRF for all counties na-
tionwide. Because we use the county averages as the cutoff 
values and each county has a different number of hospitals, 
the number of hospitals distributes unevenly in each quartile. 

Additionally, we grouped the 1st and 2nd quartiles as the low 
group because there are fewer hospitals in these two quartiles. 
Education attainment is measured by the percentage of pop-
ulation above 25 years old with a college degree. “Hospital 
access” is defined as a measure for the availability of services 
from competing hospitals, and we counted the number of hos-
pitals available in a hospital referral region. For the 306 hospital 
referral regions, the number of hospitals ranges from 1 to 71 
with an average of 12. 

Statistical Model
To study the relationship between quality rating and socioeco-
nomic factors, we used both logistic and multinomial logistic 
regression models. The regression model can be described as 
follows:

Qi = Minorityiβ1 + Incomeiβ2 + Population Ageiβ3  

+ Educationiβ4 + Accessiβ5 + Dual_Eligibleiβ6 + Ruraliβ7 + Regioniβ8  

+ Hospiγ + ϵi

In the logistic model, Qi represents the dependent variable in-
dicating whether a hospital has an overall quality star rating of 
either one star or five stars; we also ran a multinomial logistic 
regression model in which the hospital overall quality star rat-
ing ranges from one star to five stars with one-star increments. 
These ordinal regression models include key socioeconomic 
factors, such as percentage of population that is a minority, 
the average household income, the education attainment lev-
el, access to hospitals, the percentage of population that is 
Medicare/Medicaid dual-eligible, and the rurality of a hospital. 
We also include a set of dummy variables to control for region 
differences. [Hosp]i is a vector of hospital characteristics, includ-
ing ownership status, teaching status, and hospital size.

To examine extreme hospital quality (ie, one or five stars) 
overall ratings in relation to socioeconomic factors of serving 
communities, we first used the logistic regression model to 
predict probabilities of hospitals with either one-star or five-
star ratings. We then compared the marginal probabilities 
of key socioeconomic factors. Finally, we treated the overall 
quality rating collectively, ranging from one to five stars, as an 
ordinal variable and applied multinomial logistic regression to 
produce odds ratios of relationship of key variables with high-
er quality rating hospitals. For all these models, standard er-
rors are clustered at the hospital referral region level. Models 
are estimated by generalized estimating equations. Statistical 
analyses were conducted in SAS 9.2. 

RESULTS
We first present the summary statistics of key variables in Table 
1. The estimated marginal probabilities and odds ratios from 
the multivariate regressions are reported in Table 2.

Distribution of Quality Ratings 
The distribution of hospital quality rating is shown in the Figure. 
About 8% of the hospitals received a one-star rating, whereas 
9.95% of the hospitals had a five-star rating. Most of the hos-
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pitals received two, three, and four stars with frequencies of 
21.63%, 30.80%, and 29.63%, respectively. The distribution of 
quality ratings with respect to socioeconomic and geographic 
factors are presented in Table 1. Most hospitals in our sample 
were located in counties where the minority population per-
centage was above the national median (8.21%). The hospitals 
in counties with highest minority presence had a lower over-
all rating (2.86). There is a clear gradient between the median 
household income and hospital overall rating. About 43% of 
hospitals were in counties in which the median household in-
come was in the 4th quartile, whereas only 31% of hospitals are 
in counties with a median household income below the nation-
al median. Hospitals in counties with high income also have 
higher overall rating (3.24). In terms of urban/rural hospitals, 
there are more urban hospitals (70%) but with a lower overall 
rating of 3.04, compared with rural hospitals (30%, 3.31). We 
also found that the counties with higher education attainment 
and lower dual-eligible population tend to have higher hospi-
tal ratings. Geographically, hospitals in the Midwest and West 
have higher average overall quality ratings than do those in the 
Northeast and South.

Minority Population Percentage and Hospital Rating
As shown in Table 2, results from the logistic regression show 
that, compared with those in counties with low minority pop-
ulation percentage, hospitals in counties with high minority 
population percentage have higher marginal probabilities to 
have one-star ratings, and the result is statistically significant 
at the 1% level. At the same time, hospitals in counties with 

intermediate minority percentage have lower marginal prob-
abilities of having a five-star rating. On the other hand, the 
odds ratio from the multinomial logistic regressions show that 
minority population percentage is negatively correlated with 
hospital rating, statistically significant at the 1% level.

Median Household Income and Hospital Rating
We found a statistically significant relationship between house-
hold income and hospital quality rating. Hospitals in lower 
income groups are more likely to have one-star ratings. The 
odds ratio analysis provides consistent evidence that higher 
household income is correlated with star ratings.

Education Attainment, Dual Eligibility,  
and Hospital Rating
In addition, we found a consistent and statistically significant 
relationship between education attainment and hospital rat-
ings. Compared with counties with high education attainment 
(reference group), hospitals in counties with intermediate edu-
cation attainment are more likely to have one-star ratings. Sim-
ilarly, hospitals in counties with less and intermediate educa-
tion attainment are less likely to be five-star rated. Consistently, 
odds ratios of hospitals in intermediate and lower education 
attainment counties with better quality are significantly lower, 
at the 1% level.

In terms of dual eligibility, hospitals in counties with higher 
percentage of dual-eligible residents are statistically signifi-
cantly less likely to receive five-star ratings. Consistent evi-
dence was found in odds ratios. However, dual eligibility is not 

FIG. Hospital Overall Star Ratings Distribution

There are 3,075 acute care hospitals included in this study after merging four data sources: 246 hospitals are rated 1-star, 665 hospitals are rated 2-star, 947 hospitals are rated 3-star,  
911 hospitals are rated 4-star, and 306 hospitals are rated 5-star. Most recent star rating can be found at https://www.medicare.gov/hospitalcompare/Data/Hospital-overall-ratings-calculation.html 
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statistically significantly correlated with the probabilities of re-
ceiving one-star ratings. 

Rurality, Geographic Region, and Hospital Rating
Compared with urban hospitals, rural hospitals are less likely 
to receive five-star ratings. However, there is no difference 

in the probabilities of receiving one-star ratings and no sta-
tistically significant difference in overall ratings. Geographi-
cally, hospitals in the Northeast are more likely to have one-
star ratings and less likely to be five-star rated. The odds 
ratio also suggests that Northeastern hospitals on average 
have lower quality rating compared with Midwestern hospi-

TABLE 1. Distribution of Hospital Overall Quality Rating by Socioeconomic and Geographic Factors

1-Star Overall Rating  
Hospital Distribution 

5-Star Overall Rating  
Hospital Distribution 

Minority Population Percentage

   Low (N=792; 26% )

   Intermediate (N=1,031; 34%)

   High (N=1,252; 41%)

19

57

170

81

102

123

Median Household Income

   Low (N=938; 31% )

   Intermediate (N=817; 27%)

   High (N=1,320; 43%)

84

73

89

58

76

172

25 to 64 Population Percentage

   Low (N=1,182; 38%)

   Intermediate (N=839; 27%)

   High (N=1,054; 34%)

74

65

107

119

88

99

Education Attainment (25+ with College Degree)

   Low (N=684; 22%)

   Intermediate (N=650; 21%)

   High (N=1741; 57%)

24

76

146

39

38

229

Hospital Access (Number of Hospitals in Hospital Referral Region)

   Low (N=637; 21%)

   Intermediate (N=787; 26%)

   High (N=1,651; 54%)

51

52

143

57

74

175

Dual Eligible (% Medicare Beneficiary Eligible for Medicaid)

   Low (N=1,564; 51%)

   Intermediate (N=793; 26%)

   High (N=718; 23%)

108

44

94

204

59

43

Rural Urban Designation

   Urban (N=2,160; 70%)

   Rural (N=915; 30%)

217

29

247

59

Geographic Region

   Midwest (N=875; 28%)

   Northeast (N=484; 16%)

   South (N=1,133; 37%)

   West (N=583; 19%)

35

66

98

47

123

31

87

65

Ownership

   For-Profit (N=708; 23%)

   Not-For-Profit (N=1,949; 63%)

   Governmental (N=418; 14%)

92

120

34

71

214

21

Teaching Status

   Non-Teaching (N=2,049; 67%)

   Teaching (N=1,026; 33%)

90

156

201

105

Hospital Size

   Small (N=1,537; 50%)

   Big (N=1,538; 50%)

49

197

151

155
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tals. Hospitals in South and West are also less likely to have  
five-star ratings. 

DISCUSSION
Consistent with findings in nursing homes,10 hospitals that serve 
lower income communities have comparatively lower quality 
ratings than did those that serve more affluent communities. 
Several factors may contribute to these outcomes. Higher vol-
umes of uninsured patients and patients with public insurance 
impact how much revenue the hospital collects for services, hin-
dering the capacity to reinvest in processes to advance quality. 
Moreover, these hospitals are likely to serve patients with high-
er acuity and complex psychosocial barriers that affect their ex-
perience, perceptions, and outcomes. Structural conditions of 
economically distressed communities also play a role. Limited 
access to a robust network of community-based resources for 
healthy living post surgery may contribute to higher rates of 
readmission, which may compromise overall quality ratings.

Furthermore, after adjustment for community characteris-
tics, hospitals that serve higher volumes of racial minorities 
have higher probability of receiving one-star ratings and 
lower average quality rating. While more research is needed 
to examine specific measures in the quality rating formula 
that may disproportionately affect racial and ethnic minori-
ties, Hospital Consumer Assessment of Healthcare Provid-
ers and Systems (HCAHPS) surveys may offer some insight. 
Some researchers have found that White respondents and 
those with higher levels of education are more likely to cite 
favorable HCAHPS responses than are minorities or persons 
with lower levels of education.11 This has negative implica-
tions on the HCAPHS scores of hospitals that serve higher 
volumes of minority patients with low education attainment. 
Real or perceived discrimination, unconscious bias, miscom-
munication, and language discordance may explain the dis-
parity between the survey results of White respondents and 
minorities.12-16 

TABLE 2. Marginal Probabilities and Odds Ratios by Socioeconomic and Geographic Factors

  Marginal Effects Odds Ratios

1-Star Rating 5-Star Rating Star Rating (1-5 Scale)

Minority Population Percentage (ref: Low Minority Population Percentage Group)
   Intermediate
   High

0.03
0.08**

-0.02*
0.00

0.72** (0.58, 0.90)
0.52** (0.40, 0.69)

Household Income (ref: High Income Group)
   Low 
   Intermediate

0.04*
0.03*

0.00
-0.01

0.67* (0.49, 0.91)
0.76* (0.60, 0.98)

25 to 64 Population Pct (ref: High 25 to 64 Population Percentage Group)
   Low
   Intermediate

-0.01
-0.01

0.01
0.01

1.05 (0.85, 1.29)
1.07 (0.86, 1.34)

Education Attainment (ref: High Education Attainment Group)
   Low
   Intermediate

0.01
0.07**

-0.04*
-0.04*

0.66** (0.51, 0.85)
0.53** (0.41, 0.67)

Access (ref: High Number of Hospitals in Referral Region Group)
   low
   Intermediate

0.00
-0.02

-0.01
0.00

1.10 (0.87, 1.39)
1.05 (0.83, 1.33)

Dual Eligible (ref: Low Dual Eligible Percentage Group)
   Intermediate
   High

-0.03
0.02

-0.02*
-0.02**

0.97 (0.78, 1.21)
0.77* (0.59, 1.00)

Rural-Urban Designation (ref: Urban Hospitals)
   Rural -0.02 -0.03** 1.09 (0.89, 1.34)

Geographic Region (ref: Midwest)
   Northeast
   South
   West

0.09**
0.01
0.03

-0.05**
-0.03**
-0.02*

0.37** (0.25, 0.56)
0.68* (0.51, 0.91)
0.69* (0.49, 0.97)

Columns (1) and (2) report the marginal effects in probabilities of being 1-Star or 5-Star hospitals. The results are estimated using logistic regression.

Column (3) reports the odd ratios based on multinominal logistic regression, where the outcome variable is an ordinal star rating from 1 to 5.

All regressions also adjust for hospital ownership, teaching status, hospital size, and the number of hospitals available in each Hospital Referral Region.

* and ** denote statistically significant at 5% (P<0.05) and 1% (P<0.01) levels.

Standard errors are clustered at Hospital Referral Regions.

CI= 95% confidence interval

Odds ratios of the multinomial logistic regression are produced by the cumulative probability. The result shows the odds of being rated higher related to a specific level of the categorical 
predictor controlling for other predictors.
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While interpreting the results of this study, it is important 
to note that the research design examines the relationship 
between quality ratings, race, and community characteristics. 
Our analysis does not specifically examine clinical quality of 
care. It should not be assumed that hospitals with low ratings 
provide substandard clinical care.

While the intent of Hospital Quality Ratings is well received, 
there are varying perspectives on the calculation methodolo-
gy—particularly the need for social risk adjustment.17-19 There is 
also concern about community perception which affects con-
sumer choice, decision making, and referral patterns. Hospi-
tals with lower ratings are likely to have negative repercussions 
that perpetuate inequities. For example, in light of new and 
emerging pay-for-performance models, the publicity of star 
ratings has the potential to influence behaviors that exacer-
bate disparities.20 Physicians and medical groups may explicitly 
or implicitly avoid patients with characteristics that may lower 
their quality scores. Patients with resources to fully cover their 
healthcare expenses may choose hospitals with higher quality 
ratings, leaving hospitals with lower quality ratings to serve the 
under- or uninsured. Over time, these patterns may jeopardize 
quality, safety, and the fiscal viability of hospitals that serve 
communities with lower socioeconomic status. 

Among the geographic regions analyzed, quality ratings 
were higher in the Midwest. This finding aligns with a report 
from the Agency for Healthcare Research and Quality, which 
recognized five states from the Midwest for having the high-
est quality ratings (Iowa, Minnesota, Nebraska, North Dakota, 
and Wisconsin).21 Hospitals in the South and Northeast gen-
erally had lower quality ratings. As discovered by other inves-
tigators, nonteaching, smaller, rural hospitals had more favor-
able outcomes when compared with teaching, larger, urban 
hospitals, which are more likely to care for more complex, 
critically ill patients.22 These regional differences, coupled 
with hospital types, have implications for federal appropria-
tions and funding priorities earmarked for quality initiatives. 

CONCLUSION 
As national efforts continue to promote health equity and en-
hance the value of healthcare, it is important to recognize the 
association between race, socioeconomic factors, and hospi-
tal star quality ratings. Allocated resources should ensure that 
hospitals serving racial minorities, low-income communities, 
and those in urban settings have the capacity to deliver com-
prehensive care based on the unique needs of the communi-
ty. Hospitals that serve low-income communities may benefit 
from payment models and incentives that adjust for these 
differences—which could allow them to invest in quality im-
provement processes and social support services.
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