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Abstract

Objective—We sought to characterize the population of patients seeking care at multiple EDs 

and to quantify the proportion of all ED visits and costs accounted for by these patients.

Methods—We performed a retrospective, cohort study of de-identified insurance claims for 

privately insured patients with ≥ 1 ED visit between 2010 and 2016. We measured the number of 

EDs visited by each patient and determined the overall proportion of all ED visits and ED costs 

accounted for by patients who visit multiple EDs. We identified factors associated with visiting 

multiple EDs.

Results—8,651,716 patients made 16,390,676 ED visits over the study period, accounting for 

$26,102,831,740 in ED costs. A significant minority (20.5%) of patients visited more than one ED 

over the study period. However, these patients accounted for a disproportionate amount of all ED 

visits (41.4%) and all ED costs (39.2%). A small proportion (0.4%) of patients visited 5 of more 

EDs but accounted for 2.8% of ED visits and costs. Among patients with two ED visits within 30-

days, 32% were to different EDs. Having at least one ED visit for mental health or substance abuse 

related diagnosis was associated with increased odds of visiting multiple EDs.

Conclusions—A substantial minority of patients visit multiple EDs, but account for a 

disproportionate burden of overall ED utilization and costs. Future work should evaluate the 

impact of visiting multiple EDs on care utilization and outcomes and explore systems for 

improving access to patient records across care centers.
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INTRODUCTION

Background

In the United States, $48 billion are spent annually on emergency department (ED) care, and 

costs are rising.1–5 Cost containment and quality improvement efforts typically target 

patients who use the ED with high frequency,6–20 but little is known about the population of 

patients whose care is fragmented across multiple EDs. Patients visiting multiple EDs pose 

unique challenges to clinicians, who frequently lack access to records from other EDs. In the 

ED where clinicians must make rapid and consequential decisions, lack of knowledge 

regarding previous care may result in patients receiving sub-optimal, duplicative, or 

unnecessary care. In prior single state studies, patients who visited multiple different EDs 

were a significant minority of patients, but represented a disproportionate amount of all ED 

visits and costs.12,21,22

Nationally, little is known about the scale, costs and risk factors associated with patients 

seeking care at multiple EDs and therefore how to optimize policies and technologies to 

improve care for these patients. We sought to: 1) measure the number of patients who visit 

multiple EDs, 2) quantify the proportion of all ED visits and costs attributed to these 

individuals and 3) identify risk factors for visiting multiple EDs.

METHODS

Study Design and Setting

We performed a retrospective, cohort analysis of de-identified insurance claims for privately 

insured patients between January 2010 and February 2016. Beneficiaries were insured by a 

private, for-profit payer, providing health insurance for 23 million members annually. Its 

care network comprises 1.2 million health care professionals including over 695,971 

physicians and 5,712 hospitals across all 50 states and territories in the United States.23 This 

work was funded in part by Aetna Incorporated who had no role in the study design, data 

analysis, data interpretation, writing of the manuscript, or decision to submit the manuscript 

for publication. The study was approved by the Institutional Review Board at our institution 

with a waiver of informed consent.

Selection of Participants

We included patients of any age with at least one ED visit during the study period, defined 

as having a claim containing a current procedural terminology (CPT) code of 99281–99285. 

Critically ill patients (CPT codes 99291–99292) were not included as we could not 

accurately differentiate between critical care provided in the ED and critical care provided in 

other hospital settings using data available at the time of this study. Patients were excluded 

who only had ED-coded claims at locations of care that were unlikely to represent ED care 

such as audiology, home health care center, or outpatient laboratory without a concurrent 

hospital-based ED visit. We excluded patients who were not continuously enrolled with the 

payer for at least 30-days or who had missing or incomplete ED claims. Patients with 

interrupted enrollment were included for any time period ≥ 30 days in which they were 

enrolled.
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We defined a unique ED visit as having occurred when an ED claim for a patient occurred 

on a unique date at a unique site of care (defined below). An index ED visit was defined as 

the first ED visit for that patient, and any subsequent ED visits for that patient were defined 

as return visits. Claims for ED visits frequently contain both facility/organization claims as 

well as provider claims. We analyzed the facility/organization claims because they more 

accurately identify the care location. Because claims are assigned only dates and not times, 

we could not determine if claims for ED visits occurring on the same or consecutive days 

represented revisits or transfers. For our primary analysis, we considered visits to unique 

EDs with claims on the same or following day to have been transfers, and not revisits. We 

also performed a sensitivity analysis treating these visits on the same or consecutive days as 

revisits.

Methods and Measurements

Patient demographics included age, gender, duration of enrollment in the health plan and 

region of residence from the available claims. Visit complexity for each ED was defined 

using CPT codes (99281–99285). For each visit, one of 25 Major Diagnostic Categories 

(MDCs) based upon diagnostic related groupings and International Classification of Disease 

Edition 9 or 10 (ICD-9 or ICD-10) coding was assigned for each diagnosis made during that 

visit.24 All diagnoses were included for each visit to assess the impact of co-morbid 

conditions that might not be the primary indication for that ED visit.

The location of ED care was determined by matching the National Provider Identifier (NPI) 

number for each visit with the corresponding addressed within National Plan and Provider 

Enumeration System (NPPES). We used address correction software (ZP4, Semaphore 

Corp., Monterey, CA) to collapse sets of NPIs to single locations when appropriate, such as 

when they shared the same health-care system/hospital name at the same address with slight 

typographical variations. We limited the analyses to visits for which location of the ED care 

could accurately be determined.

Outcomes

The primary outcome for this study was the number of unique EDs visited. The secondary 

outcome was total allowable costs associated with ED care. Allowable costs include all 

reimbursements for medical services provided, including reimbursement paid by the patient 

(co-pays, co-insurance, deductibles and out of pocket expenses) as well as reimbursements 

paid by the insurance provider.

Analysis

Among patients with at least one ED visit during the study period, we tabulated the number 

of total ED visits per patient and the number of unique EDs each patient visited. Patients 

with at least one ED visit were included such that the proportion of all ED visits and all ED 

costs attributable to patients visiting multiple different EDs could be calculated. Because in 

bivariate analyses geographic region was a predictor of the number of EDs visited, and 

because the sample was disproportionately represented throughout geographic regions of the 

country, we performed an analysis of our primary outcome stratified by geographic region.
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Subsequent analyses were limited to patients with two or more ED visits. To assess the 

impact of time on visiting multiple EDs, we first compared the duration between ED visits 

occurring at the same versus different EDs. Because 30-day revisits are a commonly used 

quality metric, we calculated the percent of all 30-day ED revisits occurring at the same 

versus different EDs.25

Potential risk factors associated with visiting multiple EDs among patients with at least two 

ED visits were assessed. Using bivariate analyses, patients with at least two ED visits to the 

same ED were compared to those with at least two ED visits to multiple EDs. We used 

Cohen’s D statistics to describe the magnitude of difference between 2 continuous variables, 

and Cohen’s H statistics to describe the magnitude of difference between 2 proportions. 

Cohen’s D and H values > 0.1 would considered significant in bivariate analyses.26 

Multivariate analyses were performed using logistic regression. Type 3 Wald Chi-square 

tests were used to assess the independent effect of each variable. Point estimates and 95% 

confidence intervals (CI) for continuous variables and odds ratios and 95% CI for 

categorical variables were calculated. Given the large sample size, we anticipated that nearly 

all variables analyzed would be significant. We therefore included significant variables and 

variables we felt to be clinically important. All data were analyzed using SAS 9.4 (Cary, 

NC).

RESULTS

Characteristics of Study Participants

A total of 53,015,427 patients had at least one month of enrollment over the 6.2-year study 

period, of whom 8,651,716 (16.3%) had at least one ED visit. Demographic and visit 

characteristics for included patients are summarized in Table 1. These patients accounted for 

a total of 16,390,676 ED visits with an associated cost of $26,102,831,740. Patients ranged 

in age from newborn to over 100 years old. The average enrollment length was 3.2 years 

(SD 1.9). The majority of visits were for moderate or high complexity conditions. The mean 

number of ED visits per patient was 1.9 (SD 2.3, range 1 to 578) and the median number of 

ED visits was 1.0 [Interquartile Range (IQR 1.0–2.0)].

Main Results

Patients visited a mean of 1.3 unique EDs (SD 0.6, range 1–81). The median number of 

unique EDs visited was 1.00 (IQR: 1.0–2.0). Among the study population, 6,876,220 

(79.5%) of patients visited only one ED and accounted for 9,600,344 (58.6%) ED visits and 

$14,889,723,092 (60.8%) in ED costs. Patients visiting two EDs [N = 1,395,090 (16.1%)] 

accounted for 4,327,994 (26.4%) ED visits and $6,111,986,125 (25.0%) in ED costs. 

Patients visiting three EDs [N = 278,795 (3.2%)] accounted for 1,459,267 (8.9%) ED visits 

and $2,055,746,780 (8.4%) in ED costs. Patients visiting four EDs [N = 70,007 (0.8%)] 

accounted for 541,488 (3.3%) ED visits and $753,715,057 (3.1%) in ED costs. Finally, those 

patients who visited five or more EDs [N = 31,604 (0.4%)] accounted for 461,583 (2.8%) of 

ED visits and $687,461,100 (2.8%) in ED costs. Overall, patients visiting two or more EDs 

(N = 1,775,496, 20.5%), accounted for a disproportionate amount of all ED visits 

(6,790,333, 41.4%) and costs ($10,239,241,718.79, 39.2%).
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Overall, 3,332,765 (39%) patients had at least two ED visits. Of these, 1,775,496 (53%) 

visited at least two unique ED. As the total number of ED visits increased, the likelihood of 

patients visiting multiple EDs increased (Table 2). For each additional ED visit, patients had 

1.42 increased odds of having visited multiple unique EDs. However, even amongst patients 

with only 2 ED visits, 43.8% had been seen at two unique EDs. Among 1,602,127 return ED 

visits occurring within 30-days of an index ED visit, 505,603 (32%) were to a different ED 

from the index ED. In sensitivity analyses where same and next-day ED visits were treated 

as revisits and not transfers, among 30-day return ED visits (N=2,485,387), 592,459 (24)% 

were to a different ED from the index ED.

Among the cohort of patients with at least two ED visits, we compared those who visited 

multiple EDs with those who visited a single ED (Table 3). In bivariate analyses, many 

demographic and visit-level factors studied were statistically significantly associated with 

visiting multiple EDs. However, the factors most strongly associated with visiting multiple 

EDs included years of enrollment, living in the South, total number of ED visits, and higher 

visit complexity. In a stratified analysis by patient region, the proportion of patients with ≥ 2 

ED visits who visited ≥ 2 different EDs varied by geographic region: Northeast (51.1%), 

West (51.0%), Midwest (51.0%) and South (56.3%, p < 0.001). Similarly, the proportion of 

all ED visits made by patients who had visited ≥ 2 different EDs varied by geographic 

region: Northeast (59.3%), West (58.5%), Midwest (59.3%) and South (64.1%, p < 0.001). 

Diagnoses most strongly associated with visiting multiple EDs included neurologic 

disorders, mental health disorders and disorders of alcohol and drug use. After adjusting for 

total number of ED visits in a multivariate model, age, geographic location, total years of 

enrollment and higher visit complexity were all associated with visiting multiple EDs (Table 

4). In adjusted models, diagnostic categories most strongly associated with visiting multiple 

EDs were alcohol and drug diagnoses and mental health disorders.

DISCUSSION

Over a six-year period, 40% of all ED visits and ED costs were attributable to patients who 

had visited two or more different EDs. Among patients with two ED visits occurring within 

30-days, when clinical information from the previous visit may be most critical to ED 

clinicians, nearly one-third occurred at a different ED from the index visit. Patients visiting 

multiple EDs often did so for higher complexity visits. Those patients with at least one visit 

for mental health conditions or alcohol/substance abuse conditions were more likely to have 

visited multiple EDs.

This is the largest study to date evaluating patients seeking care at multiple EDs, following a 

broad national-scale sample tracked across health-care institutions and geographic regions, 

over more than 6 years. These results are consistent with previous regional studies about 

patients seeking care at multiple EDs.22,27–29 A study set in Cincinnati demonstrated that 

14% of patients sought care at multiple EDs.22 In Utah, 6% of patients with at least four ED 

visits had visits at five or more different EDs.30 Among Massachusetts patients, only 1% 

visited five or more acute care facilities. However, these patients accounted for nearly 10% 

of all acute care utilization.28 We found that 20% of patients visited multiple EDs, and 1% 

visited four or more EDs. While our study is limited to privately insured patients, our results 
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are consistent with these prior studies which included both privately and publicly insured 

patients.21,22

Consistent with the prior literature on frequent ED utilizers we found substance use and 

mental health disorders were associated with visiting multiple EDs.31–33 In addition, we 

found higher visit complexity was associated with patients visiting multiple different EDs. 

These findings are consistent with data on frequent ED utilizers who have been found to be 

more likely to be chronically ill and have higher utilization of other non-ED health-care 

resources.11–13,34,35 Together, these findings underscore the challenges of caring for these 

patients who are complex, often have comorbid substance abuse and mental health 

conditions, have frequent ED utilization and have their ED care fragmented across multiple 

sites. Furthermore, while higher rates of ED utilization were associated with visiting 

multiple EDs, even among patients with only 2 ED visits, care was delivered at more than 

one ED 44% of the time.

In non-ED clinical settings, care fragmentation has been associated with higher resource 

utilization including increases in repeat testing, hospitalization rates, length of stay, and 

mortality in post-operative surgical patients.28,36–41 ED clinicians manage acutely ill 

patients outside of the medical home, so the impact of ED care fragmentation may be even 

greater, as ED clinicians may not have the time or resources to have patient records faxed or 

transmitted on demand. Furthermore, nearly 80% of unplanned hospital admissions originate 

from the ED.42 Therefore, a high degree of fragmented ED care may be a marker of a high-

degree of fragmentation of acute, in-patient hospital care.

Patients seek care at multiple EDs for a host of reasons, including ambulance protocols, 

patient choice, referring clinician preferences, need for sub-specialty care, wait times, 

convenience, change in residence, travel, desire for second opinions, and drug seeking 

behaviors.6 Regardless of the indication, ED clinicians must provide care to these patients 

but may be challenged to do so in the absence of critical information.43 Future efforts should 

be made to evaluate the impact of visiting multiple EDs on care utilization and outcomes as 

well as the utility of approaches for improving access to important patient records across 

care settings and centers. Previous studies have demonstrated that having access to patients’ 

health-care records across care settings reduces: costs, use of hospital resources, hospital 

admissions, hospital length of stay, redundant testing including expensive imaging studies 

and laboratory tests.44–51 Current efforts have been endorsed by the American College of 

Emergency Physicians to improve access to patient records. Promising approaches include 

health information exchange systems or personally controlled health records.46,52–54

LIMITATIONS

The results of this study must be interpreted in the context of its limitations. These data were 

limited to members of a single, private health insurance payer and while we studied more 

than 16 million ED visits, these account for only 2% of all ED visits nationally over the 

study period.14 However, the findings are consistent with other published studies including 

publicly insured patients.28 Furthermore, patterns of enrollment in this insurance provider, 

including geographic variability, may impact the generalizability to other privately insured 

Lyons et al. Page 6

Acad Emerg Med. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



patients in other parts of the country. However, even in stratified analyses the proportion of 

patients who had visited ≥ 2 different EDs and the proportion of visits made up by these 

patients remained significant. Second, we cannot account for all the reasons that patients 

visited multiple EDs. Patients may have been transferred, changed residences, or have been 

referred to a different ED, events not captured in claims data. Nonetheless, regardless of the 

reason, these patients pose the same challenges for the ED clinicians caring for them. Third, 

fine-grained clinical data are limited in our claims data and we therefore cannot measure 

some important clinical factors including those which may result in omitted variable bias in 

our model. However, our primary outcome – number of unique EDs visited – should be 

accurately captured in these claims. Finally, a limitation of claims data is that a small 

proportion of individuals may have more than one member identification number if they 

change plans or jobs or change in family/living situation. While this may result in an 

overestimation of the number of patients in the population, it can only result in an 

underestimation of number of different EDs visited per patient.

CONCLUSION

A substantial minority of patients who visit multiple EDs for their care represent a 

disproportionate amount of overall ED care and costs. These patients are often of high 

complexity and may have comorbid substance abuse and mental health conditions. Because 

clinical management of these patients can be challenging without access to complete 

medical records, facilitating exchange of health information across sites of care should be 

prioritized.
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Table 1

Patient and visit characteristics for patients with at least 1 Emergency Department Visit

Characteristic Value

Demographics N = 8,651,016a

 Age in years, mean (SD) 37.5 (22.7)

 Age Category, N (%)

  Birth-14 years 1,566,526 (18.1)

  15– 24 years 1,297,733 (15.0)

  25–44 years 2,459,990 (28.4)

  45–64 years 2,216,398 (25.6)

  ≥ 65 years 1,110,369 (12.8)

 Male, N (%) 3,992,574 (46.2)

 U.S. Census regions,b N (%)

   Northeast 2,292,502 (26.5)

   Midwest 1,335,105 (15.4)

   South 3,637,343 (42.1)

   West 1,375,900 (15.9)

   U.S. territories 1,066 (0.0)

 Enrollment Duration Categories, N (%)

  < 1 year 907,942 (10.5)

  1–2.9 years 3,256,103 (37.6)

  3–4.9 years 2,184,596 (25.3)

  ≥ 5 years 2,303,075 (26.6)

Major diagnostic group,c N (%)

   Musculoskeletal system and connective tissue 2,026,778 (23.4)

   Injuries, poison, and toxic effects of drugs 1,781,890 (20.6)

   Digestive system 1,614,518 (18.7)

   Circulatory system 1,352,981 (15.6)

   Respiratory system 923,866 (10.7)

   Ear, nose, mouth, throat 896,208 (10.4)

   Nervous system 890,649 (10.3)

   Skin, subcutaneous tissue, and breast 884,401 (10.2)

   Kidney and urinary tract 607,186 (7.0)

   Factors influencing health status 379,468 (4.4)

   Infectious and parasitic disease and disorders 362,596 (4.2)

   Pregnancy and childbirth 247,989 (2.9)

   Mental diseases and disorders 244,717 (2.8)

   Female reproductive system 200,107 (2.3)

   Endocrine, nutritional, and metabolic system 189,198 (2.2)
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Characteristic Value

   Eye 155,994 (1.8)

   Hepatobiliary system and pancreas 92,817 (1.1)

   Alcohol/drug use or induced mental disorders 84,050 (1.0)

   Blood, blood-forming organs 57,435 (0.7)

   Burns 43,275 (0.5)

   Male reproductive system 19,105 (0.2)

   Myeloproliferative diseases and disorders 11,778 (0.1)

   Newborns and neonates (perinatal period) 9,770 (0.1)

   Multiple significant trauma 8,109 (0.1)

   Human Immunodeficiency virus infections 719 (0.0)

Visit Severity,d N (%). (15,773,085 visit dates)

   99281 (Straight Forward) 161,266 (1.0)

   99282 (Low Complexity) 619,948 (3.9)

   99283 (Moderately Low Complexity) 4,845,879 (30.7)

   99284 (Moderately High Complexity) 5,473,772 (34.7)

   99285 (High Complexity) 4,672,220 (29.6)

Abbreviations: N= number of patients, SD= standard deviation, %= percent of observations with non-missing values, ED= emergency department.

a
Demographics missing for 700 (0.008%) patients

b
Region is based on member zip code at first enrollment date.

c
Reported as number with at least 1 visit for each category. Total percent is > 100 if patients have >1 diagnosis.

d
If a patient visited >1 emergency department on the same day, the value reported is most severe for that day.
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Table 3

Bivariate analyses of individual predictors for utilization of multiple EDs for patients with two or more ED 

visits.

Patient with ≥ 2 Visits to the 
Same ED

Patients with ≥ 2 Visits to ≥ 2 
Unique EDs

Difference (95% CI)

Demographics

 Age, Mean (SD) 39.6 (24.6) 38.6 (23.4) −1.1 (−1.1, −1.0)

 Years of Enrollment, Mean (SD) 3.6 (1.9) 3.7 (1.9) 0.1 (0.1, 0.1)

 Male Gender, N/Total (%) 695,999/1,557,183 (44.7) 772,849/1,775,439 (43.5) −1.2 (−1.1, −1.3)

 Number of ED Visits, Mean (SD) 2.7 (1.6) 3.8 (4.0) 1.1 (1.1, 1.1)d

 US Census Region N = 1,555,434 N=1,774,011

  Northeast, N (%) 438,591 (28.2) 459,088 (25.9) −2.3 (−2.4, −2.2)

  Midwest, N (%) 264,523 (17.0) 275,651 (15.5) −1.5 (−1.6, −1.4)

  South, N (%) 623,533 (40.1) 801,632 (45.2) 5.1 (5.0, 5.2) d

  West, N (%) 228,787 (14.7) 237,640 (13.4) −1.3 (−1.2, −1.4)

Major diagnostic Categories N=1,557,260 N=1,775,496

 Nervous system, N (%) 229,039 (14.7) 333,280 (18.8) 4.1 (4.0, 4.1)d

 Eye, N (%) 38,109 (2.5) 54,351 (3.1) 0.6 (0.6, 0.6)

 Ear, nose, mouth, throat, N (%) 248,675 (16.0) 196,605 (16.7) 0.7 (0.7, 0.8)

 Respiratory system, N (%) 264,411 (17.0) 331,557 (18.7) 1.7 (1.6, 1.8)

 Circulatory system, N (%) 336,360 (21.6) 451,804 (25.5) 3.8 (3.8, 3.9)

 Digestive system, N (%) 413,419 (26.6) 537,369 (30.3) 3.7 (3.6, 3.8)

 Liver, GB, and pancreas, N (%) 24,954 (1.6) 33,459 (1.9) 0.3 (0.3, 0.3)

 Musculoskeletal, N (%) 484,064 (31.1) 626,674 (35.3) 4.2 (4.2, 4.3)

 Skin and soft tissue, N (%) 255,682 (16.4) 302,636 (17.1) 0.6 (0.5, 0.7)

 Endocrine and metabolic, N (%) 53,770 (3.5) 75,833 (4.3) 0.8 (0.8, 0.9)

 Kidney and urinary tract, N (%) 164,748 (10.6) 206,989 (11.7) 1.1 (1.0, 1.1)

 Male reproductive system, N (%) 5,203 (0.3) 6,998 (0.4) 0.1 (0.0–0.1)

 Female reproductive system, N (%) 48,176 (3.1) 82,275 (4.6) 1.5 (1.5, 1.6)

 Pregnancy and childbirth, N (%) 60,716 (3.9) 82,764 (4.7) 0.8 (0.7, 0.8)

 Newborn and neonatal,c N (%) 2,015 (0.1) 2,435 (0.1) 0.0 (0.0, 0.0)

 Blood and immunological, N (%) 16,898 (1.1) 23,480 (1.3) 0.2 (0.2, 0.3)

 Myeloproliferative, N (%) 3,686 (0.2) 5,138 (0.3) 0.1 (0.0, 0.1)

 Infectious and parasitic, N (%) 103,802 (6.7) 122,558 (6.9) 0.2 (0.2, 0.3)

 Mental disorders, N (%) 55,472 (3.6) 109,342 (6.2) 2.6 (2.6, 2.6)d

 Alcohol and drugs, N (%) 13,671 (0.9) 38,293 (2.2) 1.3 (1.3, 1.3)d

 Injuries/poisoning/Toxic Effects Drugs, N 
(%)

408,287 (26.2) 518,291 (29.2) 3.0 (2.9, 3.0)

 Burns, N (%) 9,89 2(0.6) 14,362 (0.8) 0.2 (0.2, 0.2)
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Patient with ≥ 2 Visits to the 
Same ED

Patients with ≥ 2 Visits to ≥ 2 
Unique EDs

Difference (95% CI)

 Factors influencing health, N (%) 108,970 (7.0) 154,512 (8.7) 1.7 (1.6, 1.8)

 Multiple trauma, N (%) 1,911 (0.1) 3,183 (0.2) 0.1 (0.0, 0.1)

 Human Immunodeficiency Virus, N (%) 186 (0.01) 349 (0.02) 0.01 (0.1, 0.0)

 Highest Visit Complexity N = 1,557,269 N=1,775,496

 99281 (Straight Forward) 1,554(0.1) 196 (0.01) −0.1 (−0.1, −0.1)

 92282 (Low Complexity) 12,495 (0.8) 5,705 (0.3) −0.5 (−0.5, −0.5)

 99283 (Moderately Low Complexity) 253,492 (16.3) 204,984 (11.5) −4.7 (−4.8, −4.7)d

 99284 (Moderately High Complexity) 547,954 (35.2) 553,633 (31.2) −4.0 (−4.1, −3.9)

 99285 (High Complexity) 741,774 (47.6) 1,010,978 (56.9) 9.3 (9.2, 9.4)d

Abbreviations: ED= emergency department, N= number of patients, SD= standard deviation, %= percent, Dx= diagnosis.

a
T-tests were used to compare use of single vs multiple EDs for continuous variables

b
Values for categorical variables are for the number and percent of patients who visited multiple EDs. Chi-square tests or logistic regression was 

used to evaluate proportions who visited multiple EDs. P-values are from Chi-square tests for two-category variables (gender, diagnoses) and for 
Type 3 tests for variable with five categories (region, maximum 9928- CPT code). All p-values are <.001 unless otherwise indicated.

c
p=0.053.

d
Cohen’s statistic > 0.1
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Table 4

Multivariate associations between demographic and visit-level factors and visiting multiple EDs by patients 

with two or more ED visits

Variable Odds of Visiting Multiple Unique EDs (95% CI)

Demographics

 Age, years .099 (0.99, 0.99)

 Years of Enrollment 1.03 (1.03, 1.03)

 Total Number of ED Visits 1.42 (1.42, 1.42)

 Gender

  Male 1.00 (ref)

  Female 1.00 (0.99, 1.00)

 US Census Region

  Northeast 1.00 (ref)

  West 0.99 (0.99, 1.00)

  Midwest 0.96 (0.96, 0.97)

  South 1.22 (1.21, 1.22)

Major Diagnostic Category

 Nervous system 0.83 (0.82, 0.83)

 Eye 0.94 (0.92, 0.95)

 Ear, nose, mouth, throat 0.72 (0.72, 0.73)

 Respiratory system 0.70 (0.70, 0.71)

 Circulatory system 0.80 (0.79, 0.80)

 Digestive system 0.75 (0.75, 0.76)

 Liver, GB, and pancreas 0.76 (0.75, 0.78)

 Musculoskeletal 0.85 (0.84, 0.85)

 Skin and soft tissue 0.72 (0.72, 0.73)

 Endocrine and metabolic 0.76 (0.75, 0.77)

 Kidney and urinary tract 0.73 (0.73, 0.74)

 Male reproductive system 0.84 (0.81, 0.87)

 Female reproductive system 0.93 (0.92, 0.94)

 Pregnancy and childbirth 0.76 (0.75, 0.77)

 Newborn and neonatal 0.81 (0.77, 0.87)

 Blood and immunological 0.76 (0.74, 0.77)

 Myeloproliferative 0.85 (0.81, 0.89)

 Infectious and parasitic 0.71 (0.70, 0.72)

 Mental disorders 1.05 (1.04, 1.07)

 Alcohol and drugs 1.56 (1.53, 1.60)

 Injuries/poisoning/Toxic Effects Drugs 0.86 (0.86, 0.87)

 Burns 0.95 (0.92, 0.98)
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Variable Odds of Visiting Multiple Unique EDs (95% CI)

 Factors influencing health 0.79 (0.79, 0.80)

 Multiple trauma 1.02 (0.96, 1.08)

 Human Immunodeficiency Virus 0.97 (0.81, 1.18)

Highest Visit Complexity

 99285 (High Complexity) 1.00 (ref)

 99281 (Straight Forward) 0.10 (0.09, 0.12)

 92282 (Low Complexity) 0.40 (0.39, 0.41)

 99283 (Moderately Low Complexity) 0.68 (0.67, 0.68)

 99284 (Moderately High Complexity) 0.82 (0.81, 0.82)

Abbreviations: ED= emergency department, N= number of patients, SD= standard deviation, %= percent, Dx= diagnosis.

Logistic regression models controlled for all other variables. Odds ratios compare patients with each diagnosis to patients without each diagnosis.
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