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Introduction: The sources of racial disparity in duration of patients’ visits to emergency departments 
(EDs) have not been documented well enough for policymakers to distinguish patient-related factors 
from hospital- or area-related factors. This study explores the racial disparity in duration of routine 
visits to EDs at teaching and non-teaching hospitals.

Methods: We performed retrospective data analyses and multivariate regression analyses to 
investigate the racial disparity in duration of routine ED visits at teaching and non-teaching hospitals. 
The Healthcare Cost and Utilization Project (HCUP) State Emergency Department Databases 
(SEDD) were used in the analyses. The data include 4.3 million routine ED visits encountered in 
Arizona, Massachusetts, and Utah during 2008. We computed duration for each visit by taking the 
difference between admission and discharge times.

Results: The mean duration for a routine ED visit was 238 minutes at teaching hospitals and 175 
minutes at non-teaching hospitals. There were significant variations in duration of routine ED visits 
across race groups at teaching and non-teaching hospitals. The risk-adjusted results show that the 
mean duration of routine ED visits for Black/African American and Asian patients when compared 
to visits for white patients was shorter by 10.0 and 3.4%, respectively, at teaching hospitals; and 
longer by 3.6 and 13.8%, respectively, at non-teaching hospitals. Hispanic patients, on average, 
experienced 8.7% longer ED stays when compared to white patients at non-teaching hospitals.

Conclusion: There is significant racial disparity in the duration of routine ED visits, especially in 
non-teaching hospitals where non-White patients experience longer ED stays compared to white 
patients. The variation in duration of routine ED visits at teaching hospitals when compared to non-
teaching hospitals was smaller across race groups. [West J Emerg Med. 2013;14(5):529–541.]
 

INTRODUCTION
A number of studies have addressed racial disparities 

across healthcare settings.1-10 The literature documents that 
Blacks/African Americans experience reduced access to 
regular health care due to lower rates of health insurance 
coverage, poorer access to primary care, and more frequent 
use of emergency departments (EDs).4 And once they have 
entered the healthcare system, the quality of care for Blacks 
has been found to be lower than for Whites.11-12 Several 
studies concluded that poorer health outcomes could be 
due to lower-quality hospital care and a lower likelihood of 
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receiving specific indicated interventions.13-17 The sources of 
racial disparity in EDs have not been documented well enough 
for policymakers to distinguish patient-related factors from 
hospital- or area-related factors.

The hospital ED is a primary portal of entry into the 
healthcare system for many Americans. Length of stay (LOS) 
is generally perceived as an important indicator of quality 
of care in EDs.18 Increased LOS at EDs may contribute to 
systematic problems in the delivery of efficient and high 
quality medical care in the U.S. Increased LOS may also 
mean patients wait longer to see ED physicians and to obtain 
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critical treatments and test results. 19,20 Several studies have 
documented that extended LOS is usually due to evaluation 
time by a physician for critical testing, treatment, and bed 
placement.21 Variation in ED LOS provides a good opportunity 
to study racial disparity because it is affected by a number 
of complex public health and healthcare facility-related 
issues. One study showed that disparities in waiting times 
exist in emergency care and that black patients wait longer 
to see emergency physicians than white patients.22 A few 
studies used the National Hospital Ambulatory Medical Care 
Survey to document racial disparity in ED LOS for admitted 
patients.23-26 Several studies in the literature found no evidence 
of racial or ethnic disparity in use of emergency care or in ED 
LOS.27-29

The objective of this study was to determine whether 
racial disparities in duration of ED visits exist at teaching 
and non-teaching hospitals. ED visits for this study are 
limited to routine visits in which the patients are discharged 
for home or self care. This study contributes to the existing 
literature in the following important ways: First, existing 
studies examining racial disparity in ED LOS and general 
resource use employ data drawn from a sample of ED 
visits obtained from a survey or tracked as part of a before-
and-after intervention study.30 One of the largest of these 
data files is a nationally representative sample of 138,569 
ED visits over a 5-year period.20 In contrast, our data file 
includes 4.3 million ED visits in a single year. Healthcare 
policies designed to provide solutions to increased ED 
LOS, ED crowding, and related issues may produce better 
outcomes when they are based on these large data sets. Such 
large databases may also shed light on the wide variations 
in use patterns of ED services and the significant differences 
in patient-related and area-specific factors.31 Second, our 
findings may inform public and private policymakers 
on a broad range of issues, including, but not limited to, 
the variation in duration of routine ED visits by patient 
race group, age, gender, insurance coverage, and disease 
category; by hospital bed size, location, system membership, 
trauma center classification, and ownership status; and by 
geographic income distribution. Third, our study is also the 
first, to our knowledge, addressing racial disparity in ED 
LOS by hospital type. We compare the duration of routine 
ED visits across race groups in teaching and non-teaching 
hospitals, as the former generally treat more severe or 
clinically complex patients compared to the latter. Finally, 
this study further contributes to the existing literature by 
addressing several important factors affecting ED LOS,32-41 
i.e., hospital ED visit volume and ED admission day of the 
week.

METHODS
Study Design and Population

We performed retrospective data analyses and multivariate 
regression analyses to investigate the racial disparity in the 

duration of routine ED visits that were discharged for home 
or self care using the Healthcare Cost and Utilization Project 
(HCUP)1 State Emergency Department Databases (SEDD) 
for 2008. HCUP is maintained by the Agency for Healthcare 
Research and Quality (AHRQ). The SEDD employed in 
this study include data on 4.3 million routine ED visits in 
3 states: Arizona, Massachusetts, and Utah. In general, the 
SEDD provide detailed diagnoses, procedures, total charges, 
and patient demographics. Demographics include gender, 
age, race, and insurance coverage (i.e., Medicare, Medicaid, 
private insurance, other insurance, and uninsured). However, 
the SEDD from these 3 states also provide admission and 
discharge time for each visit, from which duration2 may be 
calculated.

We obtained information about hospital characteristics 
(i.e., urban versus rural, ownership status, teaching status, 
bed size, and system membership) from the 2008 American 
Hospital Association Annual Survey Database and linked that 
data to SEDD files using hospital identifiers. In addition, we 
obtained information about the trauma level of the hospital 
using the Trauma Information Exchange Program database, 
collected by the American Trauma Society and the Johns 
Hopkins Center for Injury Research and Policy. Finally, we 
used the 2008 Area Resource File3 to obtain county-level 
income information.

A value for ED LOS is not readily available in our 
data. We computed the duration for each visit by taking the 
difference between admission and discharge times, which 
is the time patients waited in ED rooms plus their treatment 
time (the time spent with doctors).32 Our measure of duration 
does not include boarding time because our ED data file 
includes information for only treat-and-release patients, not 
admitted ones. Therefore, we do not believe that the lack of 
separable ED LOS measures (i.e., waiting room time and 
treatment time) compromises our results because we use the 
same measures of ED LOS for all race groups within each 
hospital. More specifically, we assume that ED treatment time 
for patients with the same clinical conditions, age, and gender 
are similar regardless of their race groups. However, there 
might be some variation in ED waiting room time within and 
across hospitals. Our analytic approach addresses this issue. 
Hence, if we document that there is racial disparity in duration 
of ED visits as defined above, we can attribute that disparity 
mostly to ED waiting room time because our multivariate 
analysis of ED duration, explained in detail below, controls 
for the severity of clinical cases and other socio-economic 

1. Further details about HCUP databases are available at http://hcup-us.ahrq.gov/.
2. Some data elements, such as admission times and discharge times, are 

considered too sensitive by HCUP data organizations for general release to 
public. However, we received special permission to have access to these more 
sensitive data for analysis. In this study, the Arizona Department of Health 
Services, the Massachusetts Division of Health Care Finance and Policy, and 
the Utah Department of Health granted permission for the admission hour and 
discharge hour data elements. 

3. The Area Resource File (ARF) provides county-level data. Further details are 
available at http://arf.hrsa.gov/.
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characteristics which are typically responsible for any 
significant variation in actual treatment times.

Statistical Analyses
We started with extensive secondary data analyses by 

patient, hospital, and area characteristics to explore racial 
disparity in the duration of routine ED visits at teaching and 
non-teaching hospitals separately. ED duration is expressed in 
minutes, measured as the difference between admission time 
and discharge time.4 The mean (median) duration for a specific 
admission hour was measured as the mean (median) value 
of the durations of all routine ED visits at that specific hour 
during 2008. We applied a similar approach when reporting 
the mean duration of ED visits across patient demographics 
and hospital characteristics. For example, the mean duration 
of ED visits for female patients was measured as the total 
duration of routine ED visits by all female patients divided by 
the total number of routine ED visits by female patients during 
2008. We analyzed data with SAS 9.02 and Stata 12. 

Severity of illness is an important factor that can affect the 
mean duration of ED visits. To further explore the potential 
relationship between the mean duration of visits and various 
disease groups, we grouped ED visits into major disease 
categories based on Clinical Classification Software—a 
diagnosis and procedure categorization scheme based on the 
International Classification of Diseases, 9th Revision, Clinical 
Modification (ICD-9-CM). While the HCUP SEDD provide 
all diagnosis codes for every visit, they do not always clearly 
differentiate between the primary diagnosis codes and other 
diagnosis codes. Therefore, we used all diagnosis codes 
reported for each visit when developing our major disease 
categories.

Next, we developed a flexible functional linear model 
that controls for patient demographics and hospital and 
area characteristics to assess racial disparity in duration of 
routine ED visits at teaching and non-teaching hospitals. 
More specifically, we estimated several regression models 
using the natural log value of the duration5 as the dependent 
variable to examine factors associated with the duration of 
patients’ routine ED visits. We estimated a linear regression 
model that controls for: 1) patient characteristics including 
race group, age, gender, insurance coverage, and major 
disease categories; 2) hospital characteristics including bed 
size, location, membership in a large hospital system, trauma 
center classification, and ownership status; 3) geographic 
income distribution measured by median household income 
in patient’s residence ZIP code; and 4) admission day of 
the week and average volume at the ED 1 hour before the 
admission hour. 

We tested our flexible linear models for the undesirable 
4. Ideally, ED waiting time would be deconstructed into waiting room, treat-

ment, and boarding times experienced by ED patients. However, in our data, 
we can only observe the total length of stay in the ED for each visit.

5. Because the distribution of duration of ED visits was skewed, the natural log-
arithm of ED duration was used as the dependent variables for the analysis.

presence of multicollinearity (i.e., a linear relationship among 
predictor variables) and heteroskedasticity (i.e., variance 
of the error terms correlated with 1 or more explanatory 
variables). We saw no evidence of multicollinearity in the 
correlation coefficients of the predictor variables, and we 
corrected the heteroskedasticity we identified using Huber-
White sandwich estimators to obtain robust standard errors 
and variance estimates.42 We further estimated our linear 
model using robust regression methods to assess the validity 
of our results based on the linear model.43-46 More specifically, 
we ran robust regressions using iteratively reweighted least 
squares, that is, we assigned a weight to each observation, 
with higher weights given to better-behaved observations.

RESULTS
Descriptive Results
Patient Characteristics. 

We began our analysis with a descriptive comparison of 
duration of routine ED visits across race groups to profile the 
differences by age, gender, insurance coverage, and disease 
category. We analyzed patient demographics to explore 
potential explanations for the racial disparity we observed. 
Table 1 displays the total number of routine ED visits and 
mean and median duration of visits for various patient 
characteristics at both teaching and non-teaching hospitals. 
As shown in Table 1, the mean duration of visits6 ranged 
from 223 to 245 minutes at teaching hospitals, and 173 to 189 
minutes at non-teaching hospitals across race groups. The 
mean duration increased with the age of the patient regardless 
of the teaching status of the hospitals. We also observed longer 
mean duration of routine ED visits for female patients when 
compared to male patients across race groups within each 
hospital setting. 

Next, we analyzed the mean duration of routine ED visits 
by insurance coverage for each race group at both teaching 
and non-teaching hospitals. We found that Medicare patients’ 
visits had the longest mean duration (278 minutes at teaching 
hospitals and 213 minutes at non-teaching hospitals), which 
could be due to higher severity of illness and presence of 
multiple diseases among these patients. Table 1 shows that the 
mean duration of routine ED visits by white, black/African 
American, Hispanic, and Asian Medicare patients visiting 
teaching hospitals (non-teaching hospitals) was 280, 268, 
280, and 300 (209, 241, 242, and 255) minutes, respectively. 
Table 1 also shows that the mean duration of routine ED 
visits by white, black/African American, Hispanic, and Asian 
patients with Medicaid coverage, at teaching hospitals (non-
teaching hospitals) was 228, 201, 214, and 205 (159, 170, 164, 
and 185) minutes, respectively. For those without insurance 
coverage, the mean duration of routine ED visits by white, 
Black/African American, Hispanic, and Asian patients at 

6. We focus mainly on the mean value of duration in our analysis. However, 
we have provided both mean and median values for each measure separately 
throughout all tables and figures to set the stage for further research and to 
provide additional detail to key policymakers and interested researchers.
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Table 1. Mean and median duration* of routine visits to hospital emergency departments by patient characteristics.
Teaching Hospitals Non-Teaching Hospitals

All Visits White Black Hispanic Asian All Visits White Black Hispanic Asian

Total Visits (N)
(% of Total) 1,285,700 712,284 

(55.4%)
174,294 
(13.6%)

317,609 
(24.7%)

23,805 
(1.9%) 3,040,928 2,221,015 

(75.3%)
138,385 

(4.6%)
488,849 
(16.1%)

42,375 
(1.4%)

Mean (Median) 
Duration 238 (180) 245 (180) 223 (166) 234 (180) 235 (180) 175 (120) 173 (120) 187 (122) 186 (120) 189 (125)

Age

Under 15 175 (124) 182 (128) 154 (120) 176 (121) 181 (129) 132 (104) 126  (96) 142 (120) 144 (119) 143 (118)

15–24 229 (177) 230 (178) 208 (156) 235 (180) 231 (177) 165 (120) 159 (120) 179 (120) 186 (120) 179 (120)

25–44 242 (180) 242 (180) 230 (167) 252 (180) 239 (180) 180 (120) 174 (120) 193 (128) 199 (131) 196 (141)

45–64 266 (183) 265 (184) 258 (180) 282 (193) 264 (189) 197 (130) 191 (125) 216 (166) 225 (180) 227 (174)

65–74 285 (218) 286 (215) 272 (195) 296 (240) 274 (209) 207 (167) 201 (160) 250 (180) 258 (180) 250 (180)

Over 74 281 (236) 279 (235) 296 (233) 292 (240) 317 (240) 219 (180) 216 (180) 253 (188) 259 (180) 254 (185)

Gender

Male 226 (172) 235 (179) 207 (149) 218 (167) 224 (173) 167 (120) 174 (120) 176 (120) 174 (120) 179 (120)

Female 249 (180) 254 (180) 237 (175) 249 (180) 245 (180) 183 (120) 180 (120) 196 (137) 195 (126) 197 (140)

Insurance Coverage

Medicare 278 (217) 280 (221) 268 (191) 280 (226) 300 (234) 213 (176) 209 (173) 241 (180) 242 (180) 255 (180)

Medicaid 217 (168) 228 (173) 201 (148) 214 (172) 205 (166) 162 (120) 159 (120) 170 (120) 164 (120) 185 (120)

Private 244 (180) 244 (180) 247 (170) 250 (180) 245 (180) 175 (120) 170 (120) 194 (134) 207 (140) 181 (124)

Other 233 (179) 225 (174) 213 (165) 228 (180) 230 (180) 149 (120) 142 (114) 167 (120) 161 (120) 161 (120)

Uninsured 239 (180) 241 (180) 213 (164) 251 (180) 243 (180) 171 (120) 163 (120) 187 (120) 187 (120) 191 (120)

Disease Category**

Infectious 
and parasitic 
diseases

226 (173) 230 (179) 220 (152) 224 (174) 227 (174) 166 (120) 163 (120) 177 (120) 172 (120) 171 (120)

Neoplasms 368 (280) 369 (263) 396 (300) 349 (300) 395 (300) 250 (180) 244 (180) 294 (240) 288 (240) 314 (240)

Endocrine, 
nutritional, 
and metabolic 
diseases and 
immunity 
disorders

316 (240) 311 (240) 315 (238) 332 (240) 325 (240) 251 (180) 243 (180) 286 (193) 277 (188) 275 (207)

Diseases of 
the blood and 
blood-forming 
organs

 359 (290)    359 (293)   370 (263)    355 (300)  323 (290) 318 (240) 313 (235) 332 (240) 335 (240) 351 (240)

Mental illness  311 (240)    308 (240)   315 (228)    315 (240) 295 (240) 234 (176) 227 (169) 268 (180) 260 (180) 285 (180)

Diseases of 
the circulatory 
system

303 (239) 300 (240) 303 (221) 315 (240) 306 (240) 236 (180) 229 (180) 263 (180) 267 (180) 269 (181)

Diseases of 
the respiratory 
system

230 (180) 245 (180) 211 (154) 216 (174) 229 (180) 171 (120) 170 (120) 179 (120) 173 (120) 183 (120)

Diseases of the 
digestive system 276 (216) 289 (236) 240 (180) 265 (193) 290 (239) 216 (178) 215 (176) 214 (173) 221 (180) 235 (180)

Diseases of the 
genitourinary 
system

297 (240) 302 (240) 277 (218) 300 (240) 290 (232) 225 (180) 220 (180) 240 (180) 239 (180) 233 (180)
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Table 1 continued.
Teaching Hospitals Non-Teaching Hospitals

All Visits White Black Hispanic Asian All Visits White Black Hispanic Asian

Diseases of 
the skin and 
subcutaneous 
tissue

196 (130) 201 (137) 188 (122) 193 (123) 183 (122) 147 (112) 145 (111) 148 (120) 155 (119) 161 (117)

Diseases of the 
musculoskeletal 
system and 
connective tissue

238 (180) 240 (180) 241 (170) 236 (180) 246 (180) 178 (120) 174 (120) 189 (124) 193 (124) 191 (137)

Congenital 
anomalies 308 (240) 323 (240) 325 (238) 262 (180) 320 (248) 199 (126) 199 (124) 220 (180) 199 (140) 188 (122)

Certain conditions 
originating in the 
perinatal period

177 (121) 189 (135) 156 (120) 170 (120) 203 (142) 132  (67) 129  (65) 141 (115) 136  (60) 134 (120)

Injury and 
poisoning 208 (146) 211 (153) 197 (133) 201 (139) 200 (147) 143 (116) 140 (114) 152 (120) 157 (120) 151 (120)

Other conditions 276 (223) 285 (237) 251 (182) 270 (204) 267 (201) 208 (177) 207 (176) 223 (180) 211 (175) 213 (178)

Note: Data include all hospital emergency department routine visits that are discharged for home or self care during 2008 in Arizona, 
Massachusetts, and Utah. Statistics are not reported when there are fewer than 10 observations in a particular cell. Median durations are 
in parentheses. We only present the descriptive results for major race groups here.
* Duration is measured in minutes as the difference between admission and discharge time for each visit.
** Disease categories are based on Clinical Classification Software, which is a diagnosis and procedure categorization scheme based 
on the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM).The HCUP SEDD do not differentiate 
between the primary diagnosis codes and other diagnosis codes. Therefore, we used all diagnosis codes reported for each visit when 
creating broader CCS disease categories. Further details about CCS disease codes are available at:
 http://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp#info.

teaching hospitals (non-teaching hospitals) was 241, 213, 251, 
and 243 (163, 187, 187, and 191) minutes, respectively. These 
results suggest that there is no sizable difference in mean 
duration of ED visits between patients with any insurance 
coverage and uninsured patients. 

Severity of illness is an important factor that can affect the 
mean duration of ED visits. To further explore the potential 
relationship between the mean duration of visits and various 
disease categories, we grouped ED visits into major disease 
categories based on Clinical Classification Software. We used 
all diagnosis codes reported for each visit when developing 
our major disease categories. As presented in Table 1, routine 
ED visits for neoplasm; endocrine, nutritional, and metabolic 
diseases and immunity disorders, diseases of blood and blood 
forming organs, and mental disorders are associated with 
longer mean duration across all race groups regardless of 
hospital teaching status; routine ED visits for diseases of the 
skin and subcutaneous tissue, certain conditions originating in 
the perinatal period, and injury and poisoning were generally 
associated with shorter duration of ED visits at both teaching 
and non-teaching hospitals. 

Hospital and Area Characteristics. 
Next, we analyzed hospital and area characteristics to 

explore other potential factors associated with longer ED 
visits for each race group. Figure 1 shows that mean duration 

of ED visits at teaching hospitals is consistently longer when 
compared to non-teaching hospitals. Table 2 further shows that 
hospitals with large bed size7 were associated with the longest 
duration of visits (279 minutes at teaching and 191 minutes 
at non-teaching hospitals) when compared to hospitals with 
small bed size (207 minutes at teaching and 161 minutes at 
non-teaching hospitals) or medium bed size (173 minutes at 
teaching and 161 minutes at non-teaching hospitals). White 
patients had longer ED stays when compared to black/African 
American, Hispanic, and Asian patients at teaching hospitals 
regardless of hospital bed size. In contrast to the pattern 
at teaching hospitals, white patients generally experienced 
shorter ED stays at non-teaching hospitals regardless of bed 
size. Table 2 also shows that the mean duration of routine 
ED visits at urban teaching hospitals was 67 minutes longer 
than at their urban non-teaching counterparts. The mean 
duration of routine ED visits encountered by white patients 
was longer by 22, 10, and 10 minutes (shorter by 13,14, 
and 16 minutes), respectively, when compared to the mean 
duration of routine ED visits encountered by black/African 
American, Hispanic, and Asian patients at urban teaching 
hospitals (urban non-teaching hospitals). We found that 
non-teaching hospitals generally serve rural areas and the 
mean ED duration of all routine visits at these hospitals 
7. Further details about hospital bed sizes are available at: 
http://www.hcup-us.ahrq.gov/db/vars/hosp_bedsize/nisnote.jsp.
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was 164 minutes, with some variation across race groups. 
Recognizing the differences in income levels across 
geographic regions, we compared the mean duration based 
on income distribution. In general, we did not find significant 
differences in mean duration of routine ED visits between 
relatively richer or poorer counties. Akin to previous results, 
white patients generally had longer ED stays at teaching 
hospitals and had slightly shorter ED stays at non-teaching 
hospitals when compared to other race groups regardless 
of geographic income distribution. We also observed that 
the mean duration of routine ED visits at teaching hospitals 
(non-teaching hospitals) that were members of a hospital 
system was 40 (25) minutes longer when compared to non-
system-member teaching hospitals (non-teaching hospitals). 
Similarly, the mean duration of visits at Level 1 trauma 
centers was 269 minutes and substantially longer than those 
at Level 2 or Level 3 trauma centers, or at non-trauma centers 
at teaching hospitals. We also found that the mean duration of 
routine ED visits at Level 1 trauma centers when compared to 
Level 2 and Level 3 trauma centers or to non-trauma centers at 
non-teaching hospitals was longer by 81, 85, and 38 minutes, 
respectively.8 Finally, we found that the mean duration of 
visits at public, non-profit, and for-profit teaching hospitals 
was 194, 248, and 217 minutes, respectively, showing 
significant differences between for-profit and non-profit 
hospitals. We observed similar but smaller variation between 
8. Trauma level designation was based on American College of Surgeons or state-
specific designation. We found most of the trauma Level 1 centers within teaching 
hospitals. Less than 2 percent of them were located within non-teaching hospitals. 
While we were expecting all of them to be located within teaching hospitals, we 
still report the results assuming the possibility of having Level 1 trauma centers 
located within non-teaching hospitals.

public, non-profit, and for-profit non-teaching hospitals 
possibly due to differing financial incentives. 

Risk-adjusted Results. 
Table 3 presents the regression coefficients9 of our linear 

model estimated separately for teaching and non-teaching 
hospitals. The empirical estimates show that the mean 
duration of routine ED visits encountered by black/African 
American and Asian patients at teaching hospitals (non-
teaching hospitals) were, respectively, 10.0 and 3.4% lower 
(3.6 and 13.8% higher) than the mean duration of routine ED 
visits encountered by white patients. The difference in mean 
duration of routine ED visits at teaching hospitals between 
Hispanic and white patients were not statistically significant. 
However, Hispanic patients, on average, experienced an 8.7% 
longer duration of ED visit when compared to white patients 
at non-teaching hospitals. These risk-adjusted results parallel 
our descriptive results, indicating that white patients, when 
compared to non-white patients, generally have longer ED 
stays at teaching hospitals (Figure 2) but shorter ED stays at 
non-teaching hospitals (Figure 3). Our results also support the 
findings of a previously published study19 that found longer 
ED LOS for Black/African American non-Hispanic patients 
(10.6% longer) and Hispanic patients (13.9% longer) when 
compared to non-Hispanic white patients.

We also obtained valuable information associated with 
patients’ ED stays in general. The regression results show that 
the mean duration of routine ED visits for female patients was 

9. We presented the empirical results of the linear regression model here. The 
estimates obtained from the robust linear regression model were parallel to our 
estimates of the linear regression model. 

Figure 1. Mean and median duration of routine visits to the hospital emergency departments. Data include all hospital emergency 
department routine visits that are discharged for home or self care during 2008 in Arizona, Massachusetts, and Utah. Duration is 
measured in minutes as the difference between admission time and discharge time for each visit.

Admission Hour
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Table 2. Mean and median duration* of routine visits to hospital emergency departments by hospital and area characteristics.
Teaching Hospitals Non-Teaching Hospitals

All Visits White Black Hispanic Asian All Visits White Black Hispanic Asian

Hospital State

Arizona 256 (180) 259 (180) 254 (180) 247 (180) 238 (180) 202 (120) 201 (180) 216 (180) 202 (120) 222 (180)

Massachusetts 217 (170) 220 (173) 214 (162) 218 (171) 220 (174) 164 (124) 164 (124) 165 (122) 166 (125) 177 (131)

Utah 331 (180) 336 (180) 313 (180) 304 (180) 305 (180) 145  (60) 141 (60) 140  (60) 162  (60) 152 (60)

Hospital Location

Rural – – – – – 164 (120) 162 (120) 179 (122) 171 (120) 183 (126)

Urban 238 (180) 245 (180) 223 (168) 235 (180) 235 (180) 178 (120) 175 (120) 188 (122) 189 (120) 191 (125)

Ownership Status

Public 194 (133) 197 (129) 180 (124) 198 (169) 187 (133) 144 (120) 146 (120) 132 (103) 136 (120) 140 (115)

For-profit 217 (140) 233 (173) 154 (60) 190 (120) 213 (141) 172 (120) 177 (120) 138  (60) 153  (60) 198 (120)

Non-profit 248 (180) 254 (180) 234 (173) 249 (180) 245 (180) 179 (120) 173 (120) 201 (147) 197 (137) 188 (131)

System Status

Member 254 (180) 251 (180) 257 (171) 262 (180) 252 (180) 183 (120) 180 (120) 192 (124) 189 (120) 195 (127)

Non-member 214 (178) 233 (180) 191 (160) 197 (170) 215 (180) 158 (120) 154 (120) 166 (120) 178 (120) 170 (122)

Other Characteristics

Non-trauma 
centers 220 (166) 233 (177) 175 (122) 208 (160) 220 (164) 180 (120) 177 (120) 188 (122) 193 (120) 196 (127)

Level 1 trauma 
centers** 269 (186) 273 (195) 252 (180) 273 (187) 256 (187) 218 (180) 217 (180) 222 (180) 218 (180) 202 (180)

Level 2 trauma 
centers 188 (161) 189 (162) 180 (148) 182 (151) 219 (181) 137 (67) 146 (97) 140 (100) 73 (30) 110 (30)

Level 3 trauma 
centers 174 (136) 179 (136) 212 (164) 173 (136) – 133 (97) 128 (85) 176 (134) 150 (110) 183 (138)

Hospital Bed Size

Small 207 (161) 229 (173) 179 (134) 190 (145) 198 (164) 161 (120) 159 (120) 173 (122) 175 (120) 166 (120)

Medium 173 (121) 179 (128) 145 (105) 159 (112) 160 (119) 161 (120) 158 (120) 157 (120) 177 (120) 185 (124)

Large 279 (190) 291 (217) 254 (180) 270 (183) 271 (188) 191 (125) 189 (125) 201 (139) 193 (120) 198 (132)

Median Household Income (x 1,000)***

Under $39 242 (180) 260 (180) 244 (176) 228 (180) 225 (180) 170 (120) 168 (120) 180 (120) 173 (120) 186 (120)

$39–$49 231 (178) 237 (180) 206 (156) 239 (180) 241 (180) 184 (120) 178 (120) 203 (136) 199 (120) 213 (142)

$49–$64 241 (178) 247 (180) 213 (159) 250 (179) 236 (176) 177 (120) 173 (120) 182 (120) 194 (120) 187 (126)

Over $64 238 (180) 240 (180) 238 (171) 228 (179) 239 (180) 174 (121) 173 (121) 180 (122) 185 (120) 180 (128)

Note: Data include all hospital emergency department routine visits that are discharged for home or self care during 2008 in Arizona, 
Massachusetts, and Utah. Statistics are not reported whenever there are fewer than 10 observations in a particular cell. Median 
durations are in parentheses. We only present the descriptive results for major race groups here.
* Duration is measured in minutes as the difference between admission and discharge time for each visit. 
** Less than 2 percent of Level 1 trauma centers were located within non-teaching hospitals.
*** This is a quartile classification of the estimated median household income of residents in the patient’s ZIP Code.

5.4 and 4.9% longer than for male patients at teaching and 
non-teaching hospitals, respectively. The regression results 
also show that the mean duration of ED visits increases with 
patient age both at teaching and non-teaching hospitals. Our 
risk-adjusted results also suggest that uninsured patients 
generally have shorter ED stays when compared to Medicare 
enrollees. We also found significant variation in mean duration 
of routine ED visits across disease categories. Our risk-
adjusted results were mostly parallel to our descriptive results 
(Table 1) indicating that patients diagnosed with neoplasm, 

endocrine, nutritional, and metabolic diseases and immunity 
disorders, diseases of blood and blood forming organs, and 
mental disorders generally experienced longer ED stays when 
compared to patients diagnosed with other conditions both at 
teaching and non-teaching hospitals. 

Table 3 also presents the estimated effects of hospital 
characteristics on mean duration of routine ED visits. The 
results suggest that the mean duration of routine ED visits was 
higher at for-profit teaching hospitals and lower at for-profit 
non-teaching hospitals when compared to their respective 
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cohorts of teaching and non-teaching public hospitals. Patients 
at teaching hospitals with large bed size have ED stays about 
twice as long as patients at teaching hospitals with small bed 
size. The mean duration of ED stays at non-teaching hospitals 
with large bed size was only 7.5% longer than the mean 
duration of ED stays at non-teaching hospitals with small 
bed size. We also found that the mean duration of routine ED 
visits at Level 1 trauma centers was significantly longer than 
those at non-trauma centers regardless of the hospital teaching 
status. Additionally, we obtained crucial information regarding 
how admission day of the week and hospital volume affect the 
mean duration of routine ED visits. Our risk-adjusted results 
in Table 3 show that the mean duration of ED visits at teaching 
hospitals (non-teaching hospitals) was 4.1% (3.7%) longer on 
Mondays and 5.9% (4.1%) shorter on other weekdays when 
compared to the mean duration of ED visits on weekends. We 
also found a positive correlation between longer ED stays and 
the number of patients present at the ED prior to admission 
time both at teaching and non-teaching hospitals. 

DISCUSSION
This analysis, based on a very large data set, reveals 

considerable variation in duration of routine ED visits across 
race groups at teaching and non-teaching hospitals. We 
computed the duration of each visit by taking the difference 
between admission and discharge times, which is the total 
time patients waited in ED rooms plus their treatment time. 
We documented racial disparity in duration of ED stays both 
at teaching and non-teaching hospitals. We found that white 
patients generally have shorter ED stays at teaching hospitals 
and longer ED stays at non-teaching hospitals when compared 
to non-white patients. These findings provide robust evidence 

of racial disparity, especially in non-teaching hospitals, that 
may be used by decision makers in both public and private 
healthcare arenas to improve the timeliness of the care 
provided in the ED and to understand the factors causing the 
racial disparity. 

Some of our results are consistent with the 
characterization in the literature of care provided in the ED 
and are expected.22,23 Level 1 trauma centers, for example, 
have comprehensive resources and are able to care for the 
most severely injured patients. One plausible explanation for 
longer ED stays is that Level 1 trauma centers provide the 
highest level of surgical care to seriously injured patients who 
may use more resources and whose treatments last longer. It 
is also plausible to assume that most Level 1 trauma centers 
provide leadership in education and research. We found that 
the mean duration of routine ED visits at non-trauma centers 
are longer than at Level 2 or Level 3 trauma centers, but it is 
not clear why.

Another important finding of our study is pertinent to 
uninsured patients. We found that the duration of routine ED 
visits encountered by uninsured patients are about the same as 
the mean duration of routine ED visits by all patients. More 
precisely, the mean duration of all routine ED visits was 238 
and 175 minutes, respectively, at teaching and non-teaching 
hospitals, whereas the mean duration of ED stays encountered 
by uninsured patients was 239 and 171 minutes at their 
respective hospitals. We further found that the difference in 
mean duration of ED visits between uninsured patients and 
others is not sizable across race groups at either teaching or 
non-teaching hospitals. It is plausible to assume that both 
uninsured and insured patients receive similar quality of care 
once they are admitted to the ED and that both cohorts could 

Figure 2. Mean duration of routine visits to the hospital emergency departments of teaching hospitals. Data include all hospital 
emergency department routine visits that are discharged for home or self care during 2008 in Arizona, Massachusetts, and Utah. 
Duration is measured in minutes as the difference between admission time and discharge time for each visit.
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face similar barriers to healthcare access at hospital EDs. 
Some of these findings are worthy of further exploration. 

For example, we believe that since elderly patients frequently 
present to the ED with multiple complications, they require 
more ED resources during their visits, which causes them to 
have longer duration of visits. Similarly, we found that race 
is correlated with increase in duration of ED visits. When this 
race correlation is associated with a lower socio-economic 
status, some policymakers may choose to use interpreters, or 
perhaps social workers, to work with patients to increase their 
access to primary care and thereby decrease their use of the 
ED for non-emergency complaints.

LIMITATIONS
We computed the duration of each visit by taking the dif-

ference between admission and discharge times, which yields 
the total time patients waited in ED rooms plus their treatment 
time. Our measure of duration, unfortunately, does not sepa-
rate waiting time and treatment time. 

The data in the HCUP SEDD are based on ED encounters 
as the unit of analysis. Therefore, a given patient may have 
many visits represented in the data. As a result, the sum-
mary information reported under patient characteristics might 
overestimate or underestimate demographics for individual 
patients. This study also does not address the impact of finan-
cial incentives and other confounding factors across hospitals 
types on duration of ED visits. 

Our analysis is confined to the routine ED visits presented 
in the HCUP SEDD. ED encounters that result in subsequent 
admission to the same hospital are not included in the 
analysis. Therefore, the relative number of patients admitted 

Figure 3. Mean duration of routine visits to the hospital emergency departments of non-teaching hospitals. Data include all hospital 
emergency department routine visits that are discharged for home or self care during 2008 in Arizona, Massachusetts, and Utah. 
Duration is measured in minutes as the difference between admission time and discharge time for each visit.

at the individual EDs may compromise this analysis as their 
presence may limit the resources available to patients on 
routine ED visits.

CONCLUSION
Our results show that the mean duration for a routine ED 

visit was 238 minutes at teaching hospitals and 173 minutes at 
non-teaching hospitals. When documenting the mean duration, 
we uncovered a significant racial disparity in mean duration 
of ED visits at non-teaching hospitals. Based on patient 
demographics and hospital characteristics, we identified 
several important factors that are associated with increased 
ED stays. We identified a direct relationship between 
increased duration of ED visits and patient race, age, gender, 
and severity of illness; and hospital location and ownership 
status. We observed substantial variation in mean duration of 
ED visits by race group between teaching and non-teaching 
hospitals. The mean duration of ED visits at teaching hospitals 
(non-teaching hospitals) for White, Black/African American, 
Hispanic, and Asian patients was 245, 223, 234, and 235 (173, 
187, 186, and 189) minutes respectively. Our risk-adjusted 
findings show that the mean duration of ED visits for Black/
African American and Asian patients was 10.0 and 3.4% lower 
(3.6 and 13.8% higher), respectively, than the mean duration 
of routine ED visits encountered by white patients at teaching 
hospitals (non-teaching hospitals). The mean duration of ED 
visits for Hispanic patients was 8.7% longer at non-teaching 
hospitals when compared to white patients. We did not find 
any disparity in duration of ED visits at teaching hospitals 
between white and Hispanic patients. We also found that 
female patients generally experienced longer ED stays than 
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Table 3. Estimated effects of patient and hospital characteristics on duration of routine visits to hospital emergency departments.
Teaching Hospitals Non-Teaching Hospitals

Race Group

White c . .

Black -0.105 *** 0.035 ***

Hispanic 0.002 0.083 ***

Asian -0.035 *** 0.129 ***

Native -0.024 *** 0.103 ***

Other 0.047 *** 0.103 ***

Gender

Male c . .

Female 0.053 *** 0.048 ***

Age Group

Under 15 c . .

15–24 0.142 *** 0.103 ***

25–44 0.180 *** 0.142 ***

45–64 0.248 *** 0.193 ***

65–74 0.296 *** 0.213 ***

Over 74 0.352 *** 0.288 ***

Insurance Coverage

Medicare c . .

Medicaid -0.100 *** -0.123 ***

Private 0.003 0.024 ***

Other -0.098 *** -0.070 ***

Uninsured -0.070 *** -0.060 ***

Disease Category 3

Infectious and parasitic diseases -0.41 *** -0.54 ***

Neoplasm 0.155 *** 0.099 ***

Endocrine, nutritional, and metabolic diseases and 
immunity disorders

0.124 *** 0.167 ***

Diseases of the blood and blood-forming organs 0.269 *** 0.318 ***

Mental illness 0.205 *** 0.195 ***

Diseases of the nervous system and sense organs 0.051 *** -0.001

Diseases of the circulatory system 0.118 *** 0.147 ***

Diseases of the respiratory system -0.022 *** 0.043 ***

Diseases of the digestive system 0.097 *** 0.099 ***

Diseases of the genitourinary system 0.188 *** 0.188 ***

Complications of pregnancy, childbirth, and the 
puerperium

0.285 *** 0.218 ***

Diseases of the skin and subcutaneous tissue -0.158 *** -0.193 ***

Diseases of the musculoskeletal system and 
connective tissue

-0.012 *** -0.054 ***

Congenital anomalies 0.126 *** 0.044 ***

Certain conditions originating in the perinatal period -0.077 *** -0.079 ***

Injury and poisoning -0.110 *** -0.141 ***

Other conditions c . .

Hospital State

Arizona c . .

Massachusetts 0.288 *** -0.001

Utah -0.074 *** -0.442 ***
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Table 3 continued.
Teaching Hospitals Non-Teaching Hospitals

Hospital Location

Rural c . .

Urban . 0.013 ***

Ownership Status

Public . .

For-profit 0.269 *** -0.082 ***

Non-profit -0.298 *** -0.003

System Status

Member -0.025 *** 0.040 ***

Non-member c . .

Other Characteristics

Non-trauma centers c . .

Level 1 trauma centers 2 0.370 *** 0.253 ***

Level 2 trauma centers 0.064 *** -0.294 ***

Level 3 trauma centers -0.035 *** -0.240 ***

Hospital Bed Size

Small c . .

Medium -0.614 *** -0.019 ***

Large 0.784 *** 0.072 ***

Median Household Income (x 1,000) 4

Under $39 c . .

$39–$49 0.026 *** 0.103 ***

$49–$64 0.080 *** 0.115 ***

Over $64 0.118 *** 0.121 ***

Admission Day to Emergency Department

Visit was on Monday 0.040 *** 0.036 ***

Visit was on non-Monday weekday c . .

Visit was on weekend -0.061 *** -0.042 ***

Number of patients at emergency department an 
hour before admission 0.029 *** 0.047 ***

Constant 4.875 *** 4.394 ***

Total number of visits 1,210,509 2,815,385

R-Square 0.180 0.141
Note: Data include all hospital emergency department routine visits that are discharged for home or self care during 2008 in Arizona, 
Massachusetts, and Utah. 
1 Dependent variable is the log of the duration measured in minutes as the difference between admission and discharge time for each visit. 
2 Less than 2 percent of Level 1 trauma centers were located within non-teaching hospitals. 
3 Disease categories are based on Clinical Classification Software, which is a diagnosis and procedure categorization scheme based 
on the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM).The HCUP SEDD do not differentiate 
between the primary diagnosis codes and other diagnosis codes. Therefore, we used all diagnosis codes reported for each visit when 
creating broader CCS disease categories. Further details about CCS disease codes are available at:
http://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp#info.
4 This is a quartile classification of the estimated median household income of residents in the patient’s ZIP Code.
c The control group in regression analysis.
*** P<0.01; ** P<0.05; * P<0.10.
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male patients. Elderly patients and patients diagnosed with 
neoplasm, endocrine, nutritional, and metabolic diseases and 
immunity disorders, diseases of blood and blood forming 
organs, and mental disorders generally experienced longer 
ED stays than did other patients. Consistent with the existing 
literature, our results suggest that, in the aggregate, lack of 
health insurance did not have a significant direct association 
with longer mean duration of ED visits. The mean duration of 
ED visits was substantially longer at non-profit hospitals when 
compared to for-profit hospitals, and at Level 1 trauma centers 
when compared to other trauma centers or non-trauma centers. 
Our findings may also inform public and private policymakers 
on a broad range of issues including, but not limited to, 
admission day of the week, hospital volume, and the impact of 
hospital bed size on the mean duration of ED visits.
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