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Abstract

Objective—Otologic complaints may place a significant burden on emergency departments
(EDs) in the United States; however, few studies have comprehensively examined this discrete
patient population. We aim to identify utilization of EDs by patients with primary otologic
complaints.

Study Design—Retrospective analysis of the Nationwide Emergency Department Sample
(NEDS) from 2009 through 2011.

Methods—The NEDS database was queried for patient encounters with a primary otologic
diagnosis based on ICD9 codes (380-389). Weighted estimates for demographic, diagnostic
characteristics, SES, and trends over time were extracted. Predictors of mortality and admission
were determined by multivariable logistic regression.

Results—A weighted total of 8,611,282 visits between 2009 and 2011 were attributed to otologic
diagnoses, representing 2.21% of all ED visits. Stratified by patient age, otologic diagnoses
encompassed 1.01% and 6.79% of all adult and pediatric ED visits, respectively. The majority of
patients were treated and released (98.17%). The average age of patients presenting with an
otologic complaint was 17.9 years (Standard Error [SE] = 0.23). Overall, 62.7% of patients that
presented with an otologic complaint were 0-17 years old. The most common diagnoses among all
age groups included otitis media NOS (60.6%), infected otitis externa NOS (11.8%), and otalgia
NOS (6.8%).

Conclusions—We provide a comprehensive overview of otologic complaints that are an
overlooked diagnostic category in public health research. NEDS data demonstrates significant
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number of visits related to otologic complaints, especially in the pediatric population, that are non-

emergent.
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Introduction

Emergency Departments (ED) in the United States are overcrowded?, and patients with
acute complaints may result in long wait times and inferior outcomes2~°. Otologic
complaints, in particular, are commonly treated in the ED setting. According to the National
Hospital Ambulatory Medical Care Survey, over 2 million patients were seen in an ED for
otitis media and Eustachian tube disorders in 2010 alone.® Other major otologic complaints
evaluated in the ED include dizziness and vertigo,~16 as well as generalized ear pain.17-18

The Patient Protection and Affordable Care Act aims to insure a greater number of
Americans. This influx in new patients seeking care will likely contribute to additional strain
on emergency departments, emergency health care providers, as well as affiliated specialists
and ancillary staff.1® Solutions to meeting increased patient demands hinge on providing
access to care while maintaining high quality outcomes and minimizing cost. As otologic
complaints may encompass a sizable portion of ED complaints, it is vital to understand the
scope of otologic diagnoses in the nation’s emergency health care safety net. For more
complex or urgent otologic complaints, a team of ED physicians, neurologists,
otolaryngologists, radiologists, and audiologists may be needed for diagnosis and treatment.
Primary care providers are also crucial for follow-up care of otologic complaints. Although
not all patients presenting to the ED with otologic complaints will require complex
management, it is vital for both providers and payers to understand the extent of otologic
disease evaluated in the ED setting to help shape future policy decisions and ensure proper
care of patients.

An accurate assessment of otologic diagnoses can help guide triage, risk stratification,
resource allocation from the perspective of EDs, as well as provider training and allocation
of specialty personnel. Herein, we report estimates for the prevalence and incidence of
primary otologic complaints in children and adults using the largest publically available ED
database in the United States. We provide detailed analysis of patient demographics,
including socioeconomic status, predictors of inpatient admission, charge data, as well as
geocoding analysis to depict variation in diagnostic patterns across the United States over a
three-year period (2009-2011).

Methodology

This study was approved by the Massachusetts Eye and Ear Infirmary Institutional Review
Board. The 2009-2011 Nationwide Emergency Department Sample (NEDS), published by
the Healthcare Cost and Utilization Project (HCUP) and sponsored by the Agency for
Healthcare Research and Quality (AHRQ), was used to estimate the national prevalence and
incidence of otologic diagnoses. NEDS is the largest publically available, all-payer ED
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database in the United States. It contains discharge abstracts for 86,866,759 ED visits at 951
hospitals in 30 states and provides a twenty percent stratified sample of all hospital-based
EDs in the country between 2009 and 2011. Individual ED encounters can be weighted
according to the sample design, therefore the 2009-2011 NEDS provides a national
weighted sample of over 388 million ED visits. In NEDS, all diagnostic and therapeutic
procedures are recorded using ICD-9CM procedure codes. Diseases of the ear and mastoid
process (ICD9CM 380-389) listed in the first diagnostic position were included in our
analysis.

Descriptive analysis was performed to characterize patient demographics (age, race, gender,
national quartile for median household income [as categorized by HCUP according to
patient zip code data], and insurance payer), visit characteristics (day of week and month),
and hospital characteristics (teaching status, trauma designation, and geographic region).
The ten most frequent diagnoses were tabulated. NEDS is a stratified two-stage cluster
sample; therefore discharge weights and standard formulas for a two-stage cluster sample
were used to generate national estimates and calculate standard errors.

Patient demographics, visit, injury, and hospital characteristics were compared by patient
disposition (admission vs. treatment and release) in bivariable analysis. Differences in
proportions and means were assessed using sample design-adjusted statistical tests including
the Wald Chi-Square test (for proportions) and two-sided unpaired T-tests (for means).

Significant predictors of admission and mortality were determined in separate multivariable
logistic regression models. Complex survey sample design was accounted for in the
regression analysis. Each model was inclusive of all independent variables previously listed
(patient demographics, visit characteristics, hospital characteristics and injury
characteristics) in order to account for all potential predictors available in NEDS. Statistical
significance was determined by a type I error threshold of 0.05. Data linkages and statistical
analysis were performed using SAS v.9.3 (SAS Institute, Cary, NC).

Emergency Department Visits for Otologic Complaints

There was a weighted total of 388,904,009 ED visits in 2009-2011. A total of 8,611,282
visits were attributed to a primary otologic diagnosis, which represents 2.21% of all ED
visits. The annual volume of otologic visits was stable during the study period; there were
2,946,080 visits in 2009, 2,794,345 visits in 2010 and 2,870,857 visits in 2011. There were
921 visits per 100,000 population in 2011. Stratified by patient age, otologic diagnoses
encompassed 1.01% and 6.79% of all adult and pediatric emergency department encounters,
respectively. All values listed hereafter in the text and tables represent weighted estimates.
The majority of patients were treated and released (n=8,453,260, 98.17%) compared to
admitted to the hospital (n=157,876, 1.83%). An exceedingly low number of patients died in
the ED or hospital (n=219, 0.0025%).

Laryngoscope. Author manuscript; available in PMC 2015 August 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kozin et al.

Page 4

Patient Demographics

Demographic statistics are outlined in Table 1. In summary, patients with primary otologic
complaints were on average 17.9 years old (Standard Error [SE] = 0.23). Overall, 62.7% of
patients that presented with an otologic complaint were 0-17 years old and a slightly greater
proportion was women (52.1%). Patients with lower income (<$39,000, 34.5%) and living
in large central metropolitan areas (26.0%) presented more commonly than those with
higher income or those living in small metropolitan areas. The major insurance providers
were Medicaid (46.7%) and private insurance (28.9%). The majority of complaints
presented at a non-trauma or level 111 hospital (76.2%).

Common Otologic Complaints for Patients Discharged the Same Day

The ten most common diagnoses made in the ED among all patients with a primary otologic
complaint are listed in Table 2. The most common diagnoses among all age groups included
otitis media NOS (60.6%), infected otitis externa NOS (11.8%), and otalgia NOS (6.8%).
Other notable diagnoses included impacted cerumen (3.6%) and peripheral vertigo (0.9%).
In terms of pediatric versus adult patients, the most common diagnoses for pediatric age
group were suppurative or unspecified otitis media (82.1%) followed by disorders of the
external ear (9.0%) and other disorders of the ear (5.5%). In contrast, the most common
diagnoses for adult patients were more evenly distributed with suppurative or unspecified
otitis media (32.4%) being most common followed by disorders of the external ear (28.8%),
vertiginous syndromes (19.1%), and other disorders of the ear (12.3%). (Table 5)

Timing and Geographic Distribution of Otologic Complaints

Patients typically presented during weekdays (66.8%) versus weekends (32.2%). Patients
presented commonly throughout the year without significant variation in month of
presentation (peak: January 9.1%, trough: September 6.9%). (Figure 1) Certain diagnoses,
such as otitis externa and otitis media demonstrated seasonal variation. (Figure 2.)
Geographically, ED visits for otologic complaints occurred most commonly in the South
(39.4%), followed by the Midwest (25.2%), Northwest (18.0%), and West (17.3%). (Figure
3)

Admission to the Hospital

Of otologic diagnoses resulting in admission, the most common diagnoses included benign
paroxysmal vertigo (33.3%), labyrinthitis (12.1%), otitis media NOS (11.5%), and vestibular
neuronitis (8.1%). (Table 2) Bivariable comparisons for patient demographics and visit
characteristics for patients that were admitted versus patients who were treated and released
are presented in Table 1. Of note, older patients (>65 years old, 46.9%) were more likely to
be admitted. Patients in a larger metropolitan area and those with Medicare were also more
likely to be admitted. Several predictors of inpatient admission were identified in
multivariable logistic regression modeling. A notable demographic predictor of admission
included patient's residence in a large central metropolitan area (OR 1.35, C1=1.04-1.76).
Patients less likely to be admitted included lower median household income (<$39,000, OR
0.78, ClI 0.65-0.92). Specific diagnoses that predicted admission included mastoiditis and
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related conditions (OR 81.50, Cl 81.50-144.56) and vertiginous symptoms (OR 16.07, ClI
12.14 - 21.27). (Table 3)

Charge Data for Otologic Diagnoses

The mean charge for diagnosis and treatment of an otologic complaint in the ED was
$793.35 (SE 11.77). Common diagnoses included otitis media NOS (ICD-9CM 382.9) at
$622.29 (SE=9.41) and infected otitis externa NOS (ICD-9CM 380.10) at $648.23
(SE=8.83). The most expensive diagnoses included inactive Meniere’s disease (ICD-9CM
386.04) at $5343.84 (SE=146.66) and bilateral sensorineural hearing loss (ICD9-CM
389.18) at $5343.84 (SE=146.66). (Table 5)

Discussion

Few studies have investigated the burden of otologic complaints at a national level beyond
individual diagnoses, especially in the ED setting. We provide a contemporary overview of
otologic complaints that are a commonly treated, but often-overlooked diagnostic category
in public health research and policy. In addition to emergency department providers, the
wide array of other health care providers (e.g., internists, pediatricians, neurologists,
otolaryngologists, radiologists, and audiologists) that treat otologic complaints adds to the
fractured nature of such epidemiological research. Two themes permeate investigation of
otologic visits in the ED: 1) the significant number of otologic-related visits in the pediatric
and adult population and 2) the high proportion of non-urgent otologic diagnoses evaluated
in EDs.

From 2009-2011, primary otologic complaints encompass over 8 million ED visits in the
United States. Strikingly, in the pediatric patient population, 6.79% of all ED visits were due
to otologic diagnoses. NEDS data demonstrate that the majority of patients (62.7%)
presenting with otologic complaints are patients under the age of 18, and relatively few
patients over the age of 65 (4.7%) present with otologic complaints. Further, the most
common diagnoses differ between adults and pediatric patients. Whereas adults typically
present with a more evenly distribution of otologic diagnoses, including otitis media
(32.4%) and vertiginous syndromes (19.1%), pediatric patients predominantly present with
otitis media (82.1%). The charges of these visits range from several hundred to several
thousand dollars and do not include charges associated with inpatient status.

Data from NEDS and HCUP further illustrate the significant number of non-urgent otologic
diagnoses in EDs. The majority (98.17%) of patients that are evaluated in the ED for an
otologic complaint are discharged home. Not surprisingly, older patients were more
frequently admitted. Patients with Medicaid and self-pay were less likely to be admitted.
Interestingly, among the most frequently admitted patients included patients with
vertiginous diagnoses, such as benign paroxysmal vertigo (BPV), which is not an otologic
emergency and traditionally does not require inpatient status.8:13.14.20.21 The significant
number of admitted patients identified in the database with a diagnosis of BPV may reflect
several concurrent issues, such as the final diagnosis after an inpatient evaluation to exclude
other potentially serious causes of vertigo or unfamiliarity with vertiginous disorders.
Indeed, the significant number of patients admitted with a diagnosis of BPV is an ideal
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patient population to examine for potential cost savings, as BPV can be readily diagnosed
and managed in an outpatient, non-ED setting. The diagnosis of BPV is based on history and
physical exam findings, does not require imaging, and is not a diagnosis of exclusion.
Improved understanding of BPV, among other otologic diagnoses, in the ED setting could
potentially decrease the number of patients requiring admission for new onset vertigo. In
contrast, there are clearly diagnoses that require inpatient status; these diagnoses are
reflected in multivariable regression and include mastoiditis. (Table 3) Thus, there are
patients being admitted that are both expected and unexpected. Improved understanding of
emergent otologic symptoms at the time of presentation may enable cost savings by
reserving admission for true otologic emergencies.!8

Beyond the sheer volume of diagnoses, the obvious question from these data is why patients,
especially pediatric patients with otitis media, are being evaluated in the ED. From a cost
standpoint, primary care and outpatient settings may offer similar or higher quality care at a
reduced price to the health care system, although this concept is currently debated.22-25
While this study was not geared to directly answer the question of access, patient
presentation to the ED may to be related to patient education or difficulty obtaining
immediate access to primary care providers and significant research has addressed patient
decision making for visiting the ED versus outpatient setting for other diagnoses.26-28 Prior
studies evaluating dedicated otolaryngology and ophthalmology EDs have also
demonstrated that the majority of problems evaluated in an “emergency” setting are actually
not true emergencies and these patients may place additional strain on the health care safety
net.2%-34 Moreover, as many otologic diagnoses are potentially due to an infectious etiology,
there may be overuse (or incorrect use) of antibiotics.3°36

The abundance of otologic-related visits raises important issues regarding training, staffing,
and hospital-based resource allocation. EDs should remain prepared for a spectrum of
otologic complaints. Increased otologic-specific training at both the provider and nursing
level may be necessary. A wide range of evidence-based guidelines for common otologic
complaints, currently applied to patient treatment in the outpatient setting, may be
incorporated into ED-based care.37-40 High admission rates for workup of potentially non-
emergent complaints, such as BPV, raises concerns about diagnosis and treatment.

In addition, there is a possibility that some otologic conditions are being under recognized
and potentially undertreated. One emergent complaint, sudden hearing loss, (ICD9-CM
388.2) that can be treated with oral or intratympanic steroids if recognized early, was only
diagnosed 730 times over a three-year period in our study. (Data not shown.) Estimates of
sudden hearing loss are typically much higher (incidence of approximately 1:10,000 per
year), suggesting that emergency providers may be missing opportunities to intervene in true
otologic emergencies.*!

Moreover, new triage mechanisms may be utilized to best manage patients. For example, the
Institute of Medicine Committee on the Future of Emergency Care recommends the
development of a regionalized system of emergency care to increase access to specialty
care.*2 In a regionalized system, hospitals, emergency care providers and administrators
coordinate specialist expertise to allocate resources. The regionalized system of ED care is
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currently in development, and examples of this new model include treatment of cardiac
arrest and stroke, as well as management of pediatric patients.*2 While most otologic
complaints do not require rapid evaluation and treatment, the concept of a regionalized
system for triage of particular complaints may also be applied to more common diagnoses
and provide an additional mechanism to decrease non-urgent complaints in EDs. Previous
reports have demonstrated the potential for urgent care or retail clinics*3, or even
subspecialty EDs?? adjacent to standard EDs that may be able to provide rapid access to
specialists.

There are several limitations to this study. First, we attempted to look only at primary
otologic complaints; thus, this study may underestimate otologic diagnoses that are
associated with other presentations that may contain a different primary diagnostic code.
Second, as with all large, retrospective database studies, this study is limited in its ability to
account for unknown confounders. Finally, discharge abstracts are interpreted and coded by
independent reviewers and are subject to their individual biases.

Taken together, a significant number of patients visit EDs with a primary otologic
complaint. The majority of these patients, however, do not need emergent care and could be
managed appropriately in an outpatient setting. Although beyond the scope of this report,
access to urgent care clinics or specialists may decrease the need for ED visits. Urgent
clinics, subspecialized emergency rooms or “fast tracks” may provide rapid access to
specialty care that could be staffed with providers with additional otologic training.

Conclusion

We provide a contemporary epidemiological evaluation of otologic complaints in EDs in the
United States. Our study demonstrates significant number of visits related to otologic
complaints, especially in the pediatric population, that are non-emergent in nature. This
study has implications for otologic patient triage, risk stratification, as well as resource
allocation from the perspectives of providers and hospitals.
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Figure 1.

Monthly variation in volume of primary otologic-related visits to hospital-based emergency

departments in the United States (2009 to 2011).
*Error bars denote standard deviation of weighted frequency.
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Figure 2.

Monthly variation in primary diagnoses of otitis media and otitis externa in hospital-based
emergency departments in the United States (2009-2011).
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All patients
N=8,611,282
Geographic Region Weighted frequency Percentage (SE)
South 3,397,077 39.4 (1.0)
Midwest 2,173,002 25.2 (0.9)
West 1,489,192 17.3 (0.7)
Northeast 1,552,012 18.0 (0.8)
Figure 3.

National weighted estimates for incidence of primary otologic visits to hospital-based EDs
by census-defined regions of the United States (2009-2011).
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Characteristics of ED encounters for primary otologic diagnosis, stratified by admission versus treatment and

release (2009 to 2011).

Table 1

Weighted Frequency, %' (Standard Error)

Variable Total Admitted™ | Treated & Released (N=8,453,260) | p.vajue™
(N=8,611,282) | (N=157,876)
Age category:
0-17 62.7% (0.5) 15.4% (1.5) 63.6% (0.5)
18-44 23.4% (0.3) 12.1% (0.5) 23.6% (0.3) <0.0001
45-64 9.2% (0.2) 25.7% (0.6) 8.9% (0.2)
>65 4.7% (0.1) 46.9% (1.3) 4.0% (0.1)
Male gender 47.9% (0.1) 39.9% (0.4) 48.0% (0.1) <0.0001
Year:
2009 34.2% (1.0) | 35.6% (2.1) 34.2% (1.0)
0.5719
2010 32.5% (1.0) 33.3% (1.9) 33.3% (1.0)
2011 33.3% (1.0) 31.2% (1.5) 32.5% (1.0)
Patient’s residence:
Large central, metropolitan 26.0% (1.1) 34.3% (1.8) 25.9% (1.1)
Large fringe, metropolitan 20.6% (1.0) 27.3% (1.4) 20.5% (1.0)
Medium metropolitan 21.5% (1.0) 16.2% (1.0) 21.6% (1.0) <0.0001
Small metropolitan 9.9% (0.7) 9.2% (1.8) 10.0% (0.7)
Micropolitan 13.3% (0.5) 8.3% (0.5) 13.4% (0.5)
Other 8.7% (0.3) 4.8% (0.3) 8.7% (0.3)
Median household income:
$1-$38,999 34.5% (0.8) 24.3% (1.1) 34.7% (0.9)
$39,000-$47,999 30.2% (0.7) 26.5% (1.6) 30.3% (0.7) <0.0001
$48,000-$63,999 21.9% (0.6) 25.2% (0.7) 21.8% (0.6)
$64,000 or more 13.4% (0.5) 24.1% (1.1) 13.2% (0.5)
Primary payer:
Medicaid 46.7% (0.6) 15.8% (0.8) 47.2% (0.6)
Private Insurance 28.9% (0.5) 28.5% (1.1) 28.9% (0.5)
Self-pay 14.0% (0.2) 5.1% (0.3) 14.2% (0.2) <0.0001
Medicare 6.3% (0.1) 47.3% (1.3) 5.6% (0.1)
Other 3.6% (0.2) 2.7% (0.3) 3.6% (0.2)
No charge 0.5% (0.1) 0.6% (0.1) 0.5% (0.1)
Weekend visit (Sat or Sun) 33.2% (0.1) 28.4% (0.3) 33.3% (0.1) <0.0001
Injury diagnosist (vs. non-injury) | 1-1% (0.02) 3.3% (0.1) 1.0% (0.1) <0.0001
Hospital trauma designation:
Trauma level I or 1l 23.8% (1.0) 27.3% (1.4) 23.7% (1.0) 0.0104
Non trauma or level 111 76.2% (1.0) 72.7% (1.4) 76.3% (1.0)
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Weighted Frequency, %' (Standard Error)
Variable Total Admitted™ | Treated & Released (N=8,453,260) | p.vajue™
(N=8,611,282) | (N=157,876)

Hospital teaching status:
Non-teaching, Metropolitan 42.5% (1.0) 46.7% (1.9) 42.4% (1.0)
Teaching, Metropolitan 35.9% (1.1) 42.2% (1.7) 35.8% (1.1) <0.0001
Non-metropolitan 21.5% (0.6) 11.1% (0.7) 21.7% (0.6)

TSome variables may not add to 100% due to missing data.

iDenotes injury-related diagnosis in the first or second diagnostic position in NEDS.

*
Admission data missing for 29 patients.

Fk

P-value denotes level of significance for comparison between admitted and discharged patients.

For independent variables with mutually exclusive categories, P-value denotes results of a chi-square test of independence.
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Table 2

Page 16

List of 10 most common otologic diagnoses made in emergency departments (2009-2011) among all patients

with a primary otologic complaint.

All Patients Percentage (SE) Admitted Patients Percentage (SE)
Otitis Media NOS (382.9) 60.6 (0.5) Benign Paroxysmal Vertigo (386.11) 33.3(1.0)
Infected Otitis Externa NOS (380.10) 11.8 (0.1) Labyrinthitis NOS (386.30) 12.1(0.4)
Otalgia NOS (388.70) 6.8 (0.2) Otitis Media NOS (382.9) 115 (1.3)
Impacted Cerumen (380.4) 3.6 (0.1) Vestibular Neuronitis (386.12) 8.1(0.4)
Benign Paroxysmal Vertigo (386.11) 3.2(0.1) Infected Otitis Externa NOS (380.10) 7.3(0.2)
Acute Suppurative Otitis Media NOS (382.00) 2.6 (0.4) Peripheral Vertigo NOS (386.10) 3.1(0.2)
Labyrinthitis NOS (386.30) 1.9(0.1) Acute mastoiditis without complication (383.00) 2.8(0.1)
Nonsuppurative Otitis Media NOS (381.4) 1.2(0.1) Mastoiditis NOS (383.9) 2.6(0.1)
Peripheral Vertigo NOS (386.10) 0.9(0.1) Meniere’s Disease NOS (386.00) 2.6 (0.1)
Acute Serous Otitis Media (381.01) 0.8 (0.1) Viral labyrinthitis (386.35) 2.2(0.1)

NOS=not otherwise specified.
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Table 3

Multivariable analysis of demographics predicting patient disposition outcomes for patients with primary
otologic injuries.
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Admission
Variable OR 95% CI* P-value
Male gender 1.04 1.01-1.08 0.0137
Age (per 1 additional year) 1.03 1.02-1.03 <0.0001
Age Category
0-17 REF
18-44 0.43 0.36-0.51 <0.0001
45-64 0.58 0.48-0.69 <0.0001
>65 0.57 0.46-0.71 <0.0001
Patient’s residence
Large central, metropolitan 1.35 1.04-1.76 0.0265
Large fringe, metropolitan 1.08 0.85-1.34 0.5474
Medium, metropolitan 0.70 0.57-0.86 0.0006
Small, metropolitan 1.07 0.70-1.63 0.7660
Micropolitan 1.16 0.96-1.40 0.1313
Other REF
Insurance:
Private insurance 0.67 0.61-0.74 <0.0001
Medicaid 0.62 0.52-0.73 <0.0001
Medicare REF
Self-pay 0.34 0.30-0.39 <0.0001
Other 0.78 0.59-1.04 0.4116
No charge 0.84 0.56-1.27 0.0904
Median household income:
$1-$38,999 0.78 0.65-0.92 0.0359
$39,000-$47,999 0.85 0.73-1.00 0.6313
$48,000-$63,999 0.89 0.81-1.00 0.5728
$64,000 or more REF
Weekend 1.05 1.01-1.09 0.0067
Admission month NA NA 0.0075
Geographic region
Northeast 1.88 1.51-2.34 0.0004
Midwest 181 1.28-2.57 0.0873
South 1.45 1.18-1.78 0.6488
West REF
Hospital Teaching Status

Laryngoscope. Author manuscript; available in PMC 2015 August 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Kozin et al.
Admission
Variable OR 95% CI* P-value
Non-teaching, metropolitan 2.34 1.71-3.20 0.003

Teaching, metropolitan 2.38 1.81-3.13 <0.0001
Non-metropolitan REF

Trauma I or 11 (vs. IHI/NT) 1.07 0.86-1.34

Non-injury related visit (vs. injury related visit) 0.42 0.38-0.47 <0.0001

Diagnosis OR 95% CI* P-value
Disorders of the external ear 2.00 1.63-2.45 <0.0001
Hearing loss 1.60 0.96-2.68 0.0731
Mastoiditis and related conditions 108.55 | 81.50-144.56 | <0.0001
Non-suppurative otitis media and Eustachian tube disorders 1.61 1.34-1.94 <0.0001
Other disorders of the ear 0.97 0.86-1.09 0.5861
Other disorders of the middle ear and mastoid 8.25 5.52-12.34 <0.0001
Other disorders of the tympanic membrane 0.89 0.60-1.31 0.5431
Otosclerosis 5.56 1.09-28.28 0.0386
Vertiginous symptoms and other disorders of the vestibular system | 16.07 12.14-21.27 | <0.0001

*
CI = confidence interval,

**
REF=Reference, NT=Non-trauma, ED=emergency department,

N
N/A = not applicable
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Table 4

Frequency of primary otologic diagnosis categories by age group.

Diagnostic Category Pediatric Adult P-value
N=5,484,720 N=3,126,562
Percentage (SE) | Percentage (SE)
Suppurative and unspecified otitis media 82.1% (0.3) 32.4% (0.3)
Disorders of the external ear 9.0% (0.1) 28.8% (0.3)
Other disorders of the ear 5.5% (0.1) 12.3% (0.2)
Vertiginous syndromes and other disorders of the vestibular system 0.2% (0.001) 19.1% (0.3)
Non-suppurative otitis media and Eustachian tube disorders 2.5% (0.1) 4.3% (0.1)
Other disorders of the tympanic membrane 0.6% (0.01) 1.5% (0.03) <0.0001
Mastoiditis and related conditions 0.1% (0.01) 0.6% (0.01)
Hearing loss 0.04% (0.002) 0.7% (0.1)
Other disorders of the middle ear and mastoid 0.05% (0.01) 0.1% (0.01)
Otosclerosis 0.002% (0.0004) 0.006% (0.002)
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Table 5
Variation in total charges for ED services for otologic diagnoses

Mean ED Charge (09-11): $793.35 (SE 11.77)

All Patients Mean Charge
(SE)
Otalgia NOS (388.70) $584.74 (11.06)
Nonsuppurative Otitis Media NOS (381.4) $598.64 (14.57)
Impacted Cerumen (380.4) $607.96 (10.06)
Acute Suppurative Otitis Media NOS (382.00) $650.09 (37.57)
Otitis Media NOS (382.9) $622.29 (9.41)
Acute Serous Otitis Media (381.01) $661.76 (24.86)
Infected Otitis Externa NOS (380.10) $648.23 (8.83)
Labyrinthitis NOS (386.30) $2694.17 (47.42)
Peripheral Vertigo NOS (386.10) $2902.93 (104.36)
Benign Paroxysmal Vertigo (386.11) $3123.68 (69.91)
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