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Abstract

Purpose: To examine racial and geographic disparities in the use of—and outcomes associated 

with—Medicare observation stays versus short-stay hospitalizations.

Methods: We used 2007–2010 fee-for-service Medicare claims, including 3,555,994 observation 

and short-stay hospitalizations for individuals over age 65. We estimated linear probability models 

with hospital fixed effects to identify within-facility disparities in observation stay use, and 

estimated in-hospital mortality, and 30- and 90-day post-discharge mortality, return ED visits, and 

hospital readmissions as a function of placement in observation using linear probability models, 

propensity-score matching, and interaction terms.

Results: We identified racial and geographic disparities in the likelihood of observation stay use 

within hospitals (blacks 3.9 percentage points more likely than whites, rural 5.4 percentage points 

less likely than urban). Observation is associated with an increased likelihood of returning to the 

ED within 30 or 90-days, and a decreased likelihood of readmission or mortality, but there are 

racial and geographic disparities in these outcomes.
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Conclusion: While observation generally results in improved outcomes, disparities in these 

outcomes and the use of observation stays within hospitals are concerning, and may be driven by 

clinical and non-clinical factors.
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Introduction

In 2011, nearly 20.4 million individuals over age 65 visited an emergency department (ED).1 

Approximately 7 million of these individuals were admitted to the hospital and 1.5 million 

others were held for observation—a hospital-based outpatient service used for evaluation 

and treatment until a decision is made regarding inpatient admission or discharge.2 

Proponents of observation stays argue that they afford providers additional time to make 

accurate diagnoses and treatment decisions and represent a cost-effective substitute for 

short-stay hospitalizations.3–6 However, critics counter that observation stays shift the high 

cost of inpatient care to patients, because these stays resemble inpatient care, but are billed 

as outpatient care.7

Medicare beneficiaries are increasingly being held for observation rather than admitted,8 and 

there is also evidence of racial and geographic disparities in the use of observation stays,9,10 

which may be driven by differences in patient characteristics or hospital-specific factors.
11–14 Therefore, it is important to determine the extent to which racial and geographic 

disparities in the use of observation stays are driven by differences within or between 

hospitals, and the extent to which these disparities translate into differences in patient 

outcomes. Using Medicare claims, we compared disparities in the assignment of observation 

versus short-stay hospitalization by race and rurality. We then evaluated differences in in-

hospital mortality, and 30- and 90-day post-discharge mortality, return ED visits, and 

hospital readmissions.

Methods

Using years 2007–2010 of the 100% Medicare Inpatient and Institutional Outpatient 

Research Identifiable Claims Files and the Medicare Enrollment File, we generated a sample 

of individuals over age 65, enrolled in fee-for-service Medicare, with at least one 

observation stay or short-stay hospitalization (≤ 2 days) in a given year. We identified 

observation stays using any one of four combinations of revenue center codes (0760 or 

0762) and Healthcare Common Procedure Coding System codes (G0378 or G0379). Using 

admission and discharge dates from the inpatient claims, we identified patients with a short-

stay hospitalization. We excluded patients whose observation stay was converted to an 

inpatient admission, because we could not clearly categorize them. To ensure comparability 

between groups, we also excluded long observation stays (> 48 hours).

First, we generated descriptive statistics for our sample stratified by whether the individual 

had a short-stay hospitalization, observation stay, or both during a given year. We 

determined mortality, readmission, and return ED visit rates based on all annual events, 
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while the remaining demographic characteristics were based on individuals’ first event 

during the year to avoid high utilizers skewing the data.

Then, we modeled placement under observation (vs. short-stay hospitalization) as a function 

of race, rurality, age, gender, and comorbid conditions (using the modifications to the 

Charlson Comorbidity Index15 suggested by Quan and colleagues16). We also adjusted for 

seasonality, weekend admissions, and secular time trends in observation stay use. Next, we 

included hospital fixed effects, which account for all time-invariant hospital specific factors 

that influence observation stays, and allow us to determine whether racial minority and/or 

rural patients are more likely to be placed under observation within hospitals. Because non-

linear models failed to converge with the inclusion of over 4,744 hospital fixed effects, we 

estimated linear probability models and clustered standard errors at the hospital level to 

account for correlated data within facilities. To account for individuals being included in our 

short-stay hospitalization sample solely because they died within 48 hours, we conducted a 

sensitivity analysis with 399,777 cases of in-hospital mortality removed, and our results 

were consistent.

Next, we adapted the methods of Jha et al. to characterize the hospitals in our study into 4 

groups, representing all combinations of high and low “observation hospitals” and high and 

low “short-stay hospitals.”12,13 We defined “high observation hospitals” as those with an 

observation stay rate above the sample average, and “low observation hospitals” as those 

with an observation stay rate at or below the sample average. Similarly, we defined “high 

short-stay hospitals” and “low short-stay hospitals” using the short-stay hospitalization rate 

relative to the sample average. For each hospital type, we used weighted averages to 

calculate the proportion of patients who were black, and the proportion of patients who were 

rural residents.

Then, we estimated several linear probability models to evaluate differences in outcomes as 

a function of observation stays relative to short-stay hospitalizations. Again, we opted for 

linear probability models because non-linear models failed to converge with the inclusion of 

our 4,744 hospital fixed effects. In particular, we examined four outcomes: in-hospital and 

post-discharge mortality, return ED visits, and readmissions. We identified post-discharge 

mortality, return ED visits, and readmissions if they occurred at least once at any hospital 

within 30 or 90 days. These outcomes are inversely related to hospital quality,17 and 

unplanned returns to the hospital are a costly source of avoidable health care expenditures.18 

In each analysis, events occurring within 30 or 90 days of the end of our study period were 

excluded as index events.

We generated propensity scores using a logistic regression model based on patient age, 

gender, race/ethnicity, rurality of residence, discharge location, Quan score for comorbid 

conditions, seasonality, weekend admission, and year. The nearest neighbor method was 

used, and we visually inspected the propensity score distribution to confirm that the two 

groups were well balanced. Since individuals could have multiple stays in a year, the 

analysis was at the person-event level with clustered standard errors. We excluded 

individuals who died in the hospital or were transferred within 48 hours or 2 days from our 
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models of post-discharge outcomes, as this may have artificially truncated an otherwise 

longer stay.

As a sensitivity analysis, we repeated our propensity-score matching approach, but limited 

our sample to individuals with a discharge diagnosis of chest pain to further reduce 

heterogeneity between groups. Chest pain is an important bellwether condition, amenable to 

treatment in both settings, and the most common reason for use of observation services.
5,8,19,20 The results were similar, except that mortality in chest pain patients is more 

comparable between observation and short-stay hospitalization patients than it is for all 

diagnoses. These results are available in Appendix Table 1A.

Finally, we examined racial and geographic disparities in the relationship between placement 

under observation and patient outcomes. We estimated the same linear probability models on 

an unmatched sample, including the matching variables as covariates, and adding interaction 

terms between observation, race, and rurality of residence. We also included hospital fixed 

effects to adjust for variation in our outcomes between facilities. The full results are 

available in Appendix Tables 2A – 5A. This study was approved by the University of Iowa 

IRB.

Results

Descriptive statistics are shown in Table 1. Given the large sample size, all comparisons are 

statistically significant, but there are few meaningful differences between groups. For 

example, there are small notable differences in regional use of observation stays. 

Additionally, individuals with a short-stay hospitalization appeared to be in slightly worse 

health than the observation stay group, based on their Quan score. Rates of readmission and 

return ED visits were significantly higher among individuals who experienced both an 

observation stay and a short-stay hospitalization during the year, likely reflecting that these 

individuals had two or more visits by definition.

Figure 1 presents disparities in observation use across hospitals, showing that black and rural 

patients are disproportionately clustered according to the hospital’s relative use of 

observation stays and short-stay hospitalizations. Hospitals with above average rates of both 

observation stays and short-stay hospitalizations tend to serve a patient population with 

fewer blacks and more rural residents. By contrast, hospitals with below average rates of 

both observation stays and short-stay hospitalizations tend to serve a patient population with 

more than double the proportion of blacks and nearly one-third the proportion of rural 

residents.

Table 2 presents the results of our models predicting placement under observation, with and 

without hospital fixed effects. Overall, we find that—compared to whites—blacks are 

slightly more likely to be placed under observation, while those of other races are slightly 

less likely to be placed under observation. However, our hospital fixed effects model finds 

substantial within-hospital racial disparities in observation stay use. In particular, blacks are 

3.9 percentage points more likely to be placed under observation, and those of other races 

are 2.1 percentage points more likely to be placed under observation, than whites at the same 
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facility. Similarly, we find no overall association between rural residence and the likelihood 

of placement under observation. However, within a given hospital, rural patients are 5.4 

percentage points less likely to be placed under observation than their urban counterparts. 

The remaining coefficients are similar across both models, indicating that—to the extent that 

these factors predict observation use—their influence is comparable between and within 

hospitals. For example, women are more likely than men to be placed under observation, 

sicker individuals are more likely to be admitted than observed, and there is a clear shift 

from short-stay hospitalizations to observation stays over time.

Table 3 presents the results of our models predicting patient outcomes as a function of 

observation placement among our propensity score matched sample. Compared to patients 

with a short-stay hospitalization, patients placed under observation were 9.6 percentage 

points less likely to die in the hospital, 1.9 percentage points less likely to die within 30-days 

post-discharge, and 2.2 percentage points less likely to die within 90-days post-discharge. 

Similarly, patients placed under observation were 3.4 percentage points less likely than those 

with a short-stay hospitalization to be readmitted within 30-days post-discharge, and 4.2 

percentage points less likely to be readmitted within 90-days. By contrast, patients placed 

under observation were 1 percentage point more likely than those with a short-stay 

hospitalization to return to the ED within 30-days post-discharge, and 2.1 percentage points 

more likely to return to the ED within 90-days. It is helpful to consider these marginal 

effects relative to the sample mean for each outcome. For example, the 3.4 percentage point 

reduction in 30-day readmissions represents a 27.6% reduction relative to the sample mean 

of 12.3.

Table 4 presents the disparate marginal effects of observation placement on our outcomes by 

race and rurality. Full model results are available in Appendix Tables 3A – 5A. Overall, we 

find that regardless of the direction of the association, placement under observation has a 

more pronounced influence among non-white races versus whites. For instance, placement 

under observation is associated with a larger increase in the likelihood of returning to the ED 

within 30 or 90-days among blacks and those of other races than among whites. Similarly, 

placement under observation is associated with a larger decrease in the likelihood of 30 or 

90-day readmission and in-event mortality among blacks and those of other races than 

whites. Only for 30 or 90-day post-discharge mortality did placement under observation 

have a more pronounced—albeit small—association among whites than blacks and those of 

other races.

The association of observation with our outcomes also varies by rurality, which can be 

calculated by subtracting the treatment effects for a given race between the rural and non-

rural rows of Table 4. For example, among rural residents, placement under observation is 

associated with an additional 1.1 percentage point decrease in 30-day return ED visits, and 

an additional 1.5 percentage point decrease in 90-day return ED visits. In some cases, this 

means the difference between observation being associated with an increase or a decrease in 

return ED visits. Among rural residents, placement under observation is also associated with 

an additional 0.4 and 0.3 percentage point decrease in 30 and 90-day readmissions, 

respectively. In short, rural patients placed under observation are less likely to return to the 

hospital than urban patients. Rural/urban disparities were less pronounced for mortality. 
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When associations were detected, they were small and suggested that rural patients placed 

under observation were slightly less likely to die during the index event or within 90-days 

post-discharge than urban patients. There was no difference in 30-day mortality.

Discussion

As Medicare observation stay use grows, understanding the impact of observation stays on 

patient outcomes is increasingly important. We found little evidence that observation stays 

are associated with worse outcomes than short-stay hospitalizations. Overall, patients placed 

under observation are slightly more likely to return to the ED within 30 or 90-days post-

discharge, but much less likely to be readmitted to the hospital within 30 or 90-days post-

discharge, or die during their hospital stay or within 30 or 90-days post-discharge. These 

findings parallel those of recent studies, which found that patients placed under observation 

were less likely than admitted patients to die or return to the hospital within 30-days.21–23 

However, we are the first to document significant racial and geographic disparities in both 

the use of observation stays relative to short-stay hospitalizations and the outcomes 

associated with placement under observation.

Disparities in observation stay use might be related to which hospitals individuals visit for 

care. For example, prior research found significant variation in observation stay use between 

hospitals,9,10 including evidence that hospitals serving a larger proportion of black patients 

are less likely to provide any observation stays, and those that do have a lower conditional 

prevalence of observation stays.24 Similarly, we found that black patients disproportionately 

seek care at hospitals with low observation and short-stay hospitalization rates, while rural 

patients disproportionately seek care at hospitals with high observation and short-stay 

hospitalization rates. This suggests that black patients are less likely to be placed in 

observation, while rural patients are more likely to be placed in observation. However, we 

also found that—within any given hospital—blacks and other non-white patients are 

significantly more likely to be placed under observation than whites, and rural residents are 

significantly less likely to be placed under observation than non-rural patients. Thus, in 

contrast to numerous studies that suggest disparities result from vulnerable patients 

disproportionately receiving care in low-quality hospitals,11–13,25 our findings indicate that 

racial and geographic disparities persist regardless of where individuals go for care. This is 

consistent with evidence of within-hospital racial disparities in the disposition of chest pain 

patients in the ED,26 and ED length of stay for admitted patients.27

We also find evidence of racial and geographic disparities in post-observation outcomes. 

Relative to short-stay hospitalizations, observation stays are more likely to result in return 

ED visits for racial minorities—especially blacks—than whites. However, the opposite is 

true for readmissions, where rates are lower for racial minorities than whites following an 

observation stay. Similarly, we found disparities between rural and non-rural patients, with 

non-rural patients being more likely to return to the ED and/or be readmitted following an 

observation stay. We did not observe significant racial or geographic disparities in mortality 

related to observation use.
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We can only speculate about the possible causes of these disparities. First, the increased 

likelihood of minority and non-rural patients being placed in observation may be related to 

non-clinical needs influencing medical care decisions. When making disposition decisions, 

ED providers often consider the patient’s perceived social needs and the availability of 

follow up options within the local health care system.28,29 The extent to which providers 

trust patients may also play a role in this decision making process.30,31 For example, if non-

white race or urbanity is associated with factors such as income, social and family support, 

and decreased access to resources like transportation, providers may keep these patients in 

observation, whereas they might discharge individuals whom they feel can arrange timely 

follow-up appointments or return quickly to the ED if their clinical status changes. Variation 

in physician practice patterns drives significant variations in care delivery between and 

within hospitals,32 but the patient’s role should not be ignored. Physician-patient 

communication studies suggest that white patients may ask to be admitted or demand to go 

home more assertively than non-white patients.33

Second, these disparities may reflect implicit bias among providers.34 For example, 

observation patients are known to receive fewer services than patients with a short-stay 

hospitalization.22 Thus, to the extent that inpatient admission is considered preferable to 

observation, providers implicitly biased against non-white patients may observe—rather 

than admit—them. Such implicit biases could also explain the use of observation stays as a 

response to an individual’s perceived non-clinical needs as described above. For example, 

providers may make assumptions about a patient’s ability to coordinate follow-up care based 

on race.35

Third and finally, this pattern may simply reflect a difference in underlying clinical needs 

not adequately accounted for by our models. For example, if minority and/or non-rural 

patients generally present to the ED in worse health than white and/or rural patients, they 

may require a period of observation or longer inpatient hospitalization, whereas the white 

and/or rural patients may be treated and released directly from the ED or admitted for a 

short-stay hospitalization.

Limitations.

Our study may be limited by unobserved differences between the observed and admitted 

patients in our sample, which we cannot account for using claims data, despite using 

propensity score matching. However, we are encouraged by the robust findings from our 

sensitivity analysis among chest pain patients, and evidence that observation and short-stay 

hospitalization patients share similar characteristics.36 Of course, not all Medicare 

beneficiaries had an observation stay or short-stay hospitalization during our study period, 

potentially limiting the generalizability of our findings. Moreover, because propensity score 

matching yields an average treatment effect, we cannot conclude how any particular 

individual would be affected by observation. Finally, using billing codes to identify 

observation stays precludes differentiation of protocol-driven observation units from other 

observation stays with less robust evidence of effectiveness.5
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Conclusion

Our study demonstrates that practice patterns related to observation stays are not immune to 

similar disparities documented in other areas of emergency care delivery.35 Generally, 

however, we find observation stays result in improvements in the outcomes we measured. 

Nevertheless, there are important tradeoffs by race and rurality in outcomes such as ED 

return visits and hospital readmissions. We also found racial and geographic disparities in 

observation use within hospitals, which raises questions about the extent of disparities in 

treatment between the observation and inpatient settings and highlights the importance of 

determining the causes of those disparities in future work. Reducing variation in care 

delivery by employing evidence-based guidelines is one way to reduce disparities in the ED.
35 Consequently, racial and geographic disparities may be more pronounced in hospitals 

without a protocol-driven observation unit. We lacked the data necessary to investigate this, 

but it remains an important question for future research.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Patient Race and Rurality by Hospital Propensity to Use Observation Versus Short-
Stay Hospitalization.
Source: Authors’ analysis of Medicare claims data, 2007 – 2010.
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Table 1–

Description of Beneficiaries from Emergency Department Visit in Year

Short-stay Observation
stay Both

30-day mortality rate (%) 4.22 1.72 2.29

90-day mortality rate (%) 7.58 4.26 5.94

30-day readmission rate (%) 13.97 8.98 24.77

90-day readmission rate (%) 25.28 18.36 46.05

30-day return ED visit rate (%) 9.66 11.16 26.79

90-day return ED visit rate (%) 19.47 22.31 48.80

Age (in years) 77.48 77.86 78.01

Male (%) 43.93 37.64 41.14

Black (%) 8.93 8.58 10.45

White (%) 86.53 86.99 85.31

Other Race (%) 4.43 4.32 4.15

% Rural 23.94 25.33 26.55

Quan Index 0.93 0.67 1.03

Midwest 27.20 28.29 30.68

Northeast 18.79 14.83 13.51

South 37.93 42.31 40.57

West 16.07 14.57 15.25

Weekend 22.06 24.65 23.25

Spring 28.44 27.93 28.14

Fall 20.10 20.42 20.86

Winter 23.84 23.38 22.35

N 1,499,692 1,612,776 239,375

Source: Authors’ analysis of Medicare claims data, 2007 – 2010.

Note: A chi-squared test rejects the null hypothesis that the means are equal in all of the three groups for each variable. A pairwise t-test confirms 
that all the means are statistically different (P<0.01), except for the difference in age between the second and the third group.
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Table 2–

Marginal Effects on Assignment to Observation Care

VARIABLES
Percentage Point

Change
Percentage Point

Change

Black 0.53*** 3.91***

(0.093) (0.152)

Other Race −0.78*** 2.12***

(0.133) (0.187)

Rural Residence 0.043 −5.43***

(0.060) (0.245)

Age (in years) 0.017*** −0.006

(0.003) (0.006)

Female 6.22*** 5.32***

(0.054) (0.069)

Quan Score −4.03*** −3.76***

(0.018) (0.051)

Weekend 2.50*** 1.87***

(0.062) (0.091)

Spring −1.27*** −1.33***

(0.070) (0.100)

Fall 0.206*** 0.221**

(0.078) (0.104)

Winter −1.43*** −1.52***

(0.074) (0.114)

2008 42.8*** 37.3***

(0.197) (0.770)

2009 46.2*** 40.4***

(0.197) (0.751)

2010 48.3*** 42.6***

(0.198) (0.736)

Constant 0.596* 9.57***

(0.322) (0.854)

Observations 3,555,994 3,555,994

R-squared 0.021 0.022

Hospital FE No Yes (N = 4,744)

Source: Authors’ analysis of Medicare claims data, 2007 – 2010.
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Table 3–

Outcomes Associated with Observation versus Short-Stay Hospitalization Among Medicare Beneficiaries 

(Percentage Point Change)

Return ED Visit Readmission Mortality

30-Day 90-Day 30-Day 90-Day In-Event 30-Day 90-Day

Observation
Stay 1.0*** 2.1*** −3.4*** −4.2*** −9.6*** −1.9*** −2.2***

(0.04) (0.05) (0.04) (0.05) (0.02) (0.02) (0.03)

% Change
relative to sample
mean 8.6% 9.1% −27.6% −17.9% −174.5% −65.5% −37.3%

Sample mean
[SD]

11.6
[32.1]

23.0
[42.1]

12.3
[32.9]

23.4
[42.3]

5.5
[22.8]

2.9
[16.7]

5.9
[23.5]

Model
Observations 3,075,568 3,013,941 3,089,282 3,058,910 3,554,626 3,155,052 3,155,052

Sample
observations 3,266,206 3,200,857 3,280,835 3,248,710 3,769,293 3,350,604 3,350,604

Source: Authors’ analysis of Medicare claims data, 2007 – 2010.

Note: Standard errors in parentheses.

***
p<0.01
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Table 4–

Disparities in Outcomes Associated with Observation versus Short-Stay Hospitalization Among Medicare 

Beneficiaries (Percentage Point Change)

Return ED Visit Readmission Mortality

30-Day 90-Day 30-Day 90-Day In-Event 30-Day 90-Day

Non-Rural

 White 0.5 1.0 −3.4 −4.3 −9.9 −1.2 −1.5

 Black 1.0 1.9 −4.4 −6.0 −10.5 −0.8 −1.1

 Other Race 1.2 1.9 −4.7 −6.6 −10.3 −0.8 −1.1

Rural

 White −0.6 −0.5 −3.8 −4.6 −10.2 −1.2 −1.6

 Black −0.1 0.4 −4.8 −6.3 −10.8 −0.8 −1.2

 Other Race 0.1 0.4 −5.1 −6.9 −10.6 −0.8 −1.2

Source: Authors’ analysis of Medicare claims data, 2007 – 2010.
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