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Incidence of Sudden Sensorineural Hearing Loss

Thomas H. Alexander and Jeffrey P. Harris

Division of OtolaryngologyYHead and Neck Surgery, University of California-SanDiego; and VAMedical Center,
San Diego, California, U.S.A.

Objective: Recent data regarding the incidence of sudden sen-
sorineural hearing loss (SSNHL) in the United States is lacking.
The objective of this study was to assess the current day inci-
dence of SSNHL in the United States using data from a medical
and pharmaceutical claims database containing information for
more than 60 million unique patients.
Study Design: Population-based cross-sectional analysis.
Setting: Inpatient and outpatient.
Patients: Patients in the database are reported to be represen-
tative of the national, commercially insured population on a
variety of demographic measures including age, sex, health plan
type, and geographic location.

Results: During 2006 and 2007, the annual incidence of
SSNHL was 27 per 100,000 in the United States. The incidence
increased with increasing age, ranging from 11 per 100,000 for
patients younger than 18 years to 77 per 100,000 for patients
65 years and older. There was an overall slight male prepon-
derance with a male-to-female ratio of 1.07:1. This was more
pronounced in patients 65 years and older, with a ratio of 1.30:1.
Conclusion: More than 66,000 new cases of SSNHL are seen
annually in the United States. The disorder is more common in
men and the elderly. Key Words: EpidemiologyVIncidenceV
Sudden sensorineural hearing loss.
Otol Neurotol 34:1586Y1589, 2013.

Sudden sensorineural hearing loss (SSNHL) is often
defined as a unilateral loss of hearing occurring over 24 to
72 hours with 30 dB or more loss in at least 3 contiguous
frequencies on pure-tone audiogram. The majority of
cases are idiopathic, with a specific cause identified in
fewer than 30% of patients presenting with SSNHL (1).

Previous reports of the annual incidence of SSNHL have
ranged from 4 to 160 per 100,000 (2Y6). Many publica-
tions cite an annual incidence of SSNHL of 5 to 20 per
100,000 from a 1984 article by Byl (3). The numbers in
Byl’s article are found in a paragraph reviewing the epi-
demiology of SSNHL. Interestingly, he did not cite his
own previous study from 1977 showing an incidence of
10.7 per 100,000 (2), although this fell within the range
given. The 5 per 100,000 value is cited as being derived
from an unpublished personal communication from Jaffe.
The source of the 20 per 100,000 number is not referenced.
An incidence of 10 per 100,000 from a French language
article by vanCaneghem is cited (7), but a closer evaluation
of this article reveals that this number is probably not an

annual incidence. The author described 64 cases of sudden
hearing loss he encountered in the Province of West
Flanders in Belgium but did not indicate the time interval
during which they presented.

Most of the available studies that do calculate an annual
incidence are retrospective reviews that identify the number
of cases treated at a group of hospitals and clinics by ana-
lyzing medical records (2,4,5). The denominator for the
incidence calculation is then derived from the population
served by these hospitals and clinics. This methodology
introduces sampling bias, as many patients in the popula-
tion with the disease may not have been treated at the
hospitals in the study for a variety of reasons.

Population-based cross-sectional studies are the most
accurate method of determining epidemiologic character-
istics of a disorder. They reduce sampling bias by surveying
random samples of the general population. The incidence
in the population can then be inferred from the exact value
in the sample group. In relatively rare disorders such as
SSNHL, very large sample sizes are needed to achieve
accurate epidemiological estimates of the disease, making
these studies prohibitively costly and time consuming.

More recently, health insurance claims databases have
been used to gather population-based epidemiologic data
for large cohorts. Using this methodology, Wu et al. (6)
found an annual incidence of SSNHL in Taiwan of 10.21 per
100,000 in 2002. To further define the current incidence of
SSNHL in the general population of the United States, we
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analyzed data from a large health claims database con-
taining information for more than 60 million patients.

METHODS

The IMS Lifelink Health Plan Claims Database (IMS Health,
Danbury, CT) is composed of fully adjudicated medical and
pharmaceutical claims for more than 60 million unique patients
from 97 health plans across the United States. Patients in the da-
tabase are reportedly representative of the national, commercially
insured population on a variety of demographic measures in-
cluding age, sex, health plan type, and geographic location (8).
Inpatient and outpatient claims are captured along with the as-
sociated diagnosis (International Classification of Diseases, 9th
Revision format), any procedures performed (Current Procedure
Terminology [CPT], 4th edition format), and patient demographic
information. Standard and mail order prescription information is
also captured. The data are collected anonymously without indi-
vidual patient identifiers in accordance with the Health Insurance
Portability and Accountability Act. This project was certified as
exempt from institutional review board review by the University
of California, San Diego Human Research Protections Program.
Cases of SSNHL were identified for 2006 and 2007. Patients

with a new claim associated with a diagnosis of sudden hearing
loss (International Classification of Diseases, 9th Revision, 388.2)
during the study period were counted as having the disorder. To
be counted as a new case, they must not have had a previous claim
for sudden hearing loss in the preceding 2 years. Those with other
distinct diagnoses related to known causes of rapid hearing loss
were excluded, such as Ménière’s disease (386.0x), labyrinthine
fistula (386.4x), noise-induced hearing loss (388.1x), congenital
hearing loss (744.0x), and vestibular schwannoma (225.1). Results
were projected to the entire U.S.-insured population (estimated at
249million at the time of the study) using proprietarymethodology.
The 95% confidence interval (CI) for proportions was cal-

culated using the Wilson score method without continuity cor-
rection (9).

RESULTS

Over the 2-year period the estimated annual incidence
of SSNHL was 27 per 100,000, with an average of 66,594
new cases per year among the U.S.-insured population.
Looking at individual years, there was no difference in

incidence (66,606 cases in 2006 and 66,582 cases in
2007, p = 0.9476, W2 test).

As shown in Figure 1, the incidence of SSNHL increased
with increasing age. Overall, men were slightly more likely
to be affected than women, with a male-to-female ratio of
1.07:1 (95% CI, 1.058Y1.091). The sex difference was more
pronounced in patients older than 65, with a male-to-female
ratio of 1.30:1 (95% CI, 1.268Y1.333).

Analysis of treatment data revealed that 44% of patients
received a prescription for a systemic corticosteroid. Over-
all, 4.5% of patients were treated with intratympanic (IT)
injection of medication (the specific type of medication
injected was not available in the database). Additional treat-
ment data by year are shown in Table 1. There was a sta-
tistically significant increase in the percent of patients
treated with a combination of both systemic corticosteroids
and IT injection in 2007, compared with 2006 (p G 0.0001,
W
2 test). The percentage of patients treated with neither

systemic corticosteroids nor IT injection decreased signi-
ficantly from 2006 to 2007 (p G 0.0001, W2 test). There were
no clinically significant differences in treatment between
women and men (not shown).

DISCUSSION

This study represents the first large population-based
examination of the incidence of SSNHL in the United
States. The estimated annual incidence of 27 per 100,000
corresponds to more than 66,000 new cases per year in
the United States. For comparison, the incidence rates of
selected otologic and nonotologic disorders are shown
in Table 2.

Our search of the literature revealed only 3 other stud-
ies examining the incidence of SSNHL since Byl’s oft-cited
1984 review. Teranishi et al. (5) reported results from a se-
ries of surveys sent to inpatient hospitals throughout Japan
in 1972, 1987, 1993, and 2001 enquiring about the num-
ber of patients treated for SSNHL. The population served
by the hospitals was used to estimate the nationwide inci-
dence of the disorder. They reported an increase in incidence
during the 30 years examined, with a final incidence of
27.5 per 100,000 in 2001, a number in close agreement
with the incidence observed in the present study.

In a German language publication, Klemm et al. (4)
reported the number of SSNHL cases treated by specialty
physicians in Dresden in 2004. Using the population of
Dresden as a denominator, they arrived at an incidence

FIG. 1. Annual incidence of sudden hearing loss by age group
and sex.

TABLE 1. Percentage of patients receiving specified
treatments for sudden hearing loss by year

Treatment 2006 (%) 2007 (%)

Systemic corticosteroids alone 41.08 40.45
IT injection alone 1.19 1.24
Systemic corticosteroids and IT injection 2.24 4.32
Other or no treatment 55.49 53.99

100.00 100.00

IT indicates intratympanic.
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of 160 per 100,000. The authors speculated that the much
higher incidence relative to previous reports was related in
part to an increased awareness of SSNHL in Germany,
improved record-keeping, increased health-care access, and
a greater likelihood of patients seeking prompt treatment.

Wu et al. (6) examined the incidence of SSNHL in
Taiwan from 1998 to 2002 using methodology similar to
the present study. They examined data from the country’s
National Health Insurance program database capturing
inpatient medical claims for the more than 20 million
people. They found an annual incidence of 10.21 per
100,000 in 2002, a number that is lower than the inci-
dence in the present study. This could represent a real
difference in incidence between the United States and
Taiwanese populations or could be due to differences in
methodology. One potential reason for the difference
could relate to the use of inpatient claims only in the study
from Taiwan compared with both inpatient and outpatient
claims in our study. According to the authors, all SSNHL
patients in Taiwan are recommended to undergo inpatient
treatment, whereas in the United States, most cases are
treated as outpatients. It is possible that patients with
milder hearing loss may be less willing to undergo in-
patient admission for treatment, and presumably, they
would have been excluded in the study from Taiwan. Our
database should include all patients who sought care,
regardless of setting.

The last previously published estimate in the United
States came from the 1977 study by Byl (2). A series of
52 patients with idiopathic SSNHL treated in the Kaiser
Foundation Health Plan in Northern California in 1973
were reported. Using the number of patients enrolled in
the plan as the denominator, he arrived at an annual in-
cidence of 10.7 per 100,000. It is unclear if the higher
incidence seen in the present study reflects an actual
change in the U.S. population or is due to methodologic
differences such as the much smaller sample size in the
Byl study. The studies from Taiwan and Japan did show
increasing incidence over time (5,6).

Incidence of SSNHL increased with age in the present
study, with 70 cases per 100,000 per year in those age 65

and older. Byl also found increasing incidence with in-
creasing age, with a peak incidence of 47 per 100,000 in
patients 65 years and older (3). Teranishi et al. reported a
peak annual incidence of 58 per 100,000 in patients aged
60 to 64 in Japan, with a steep decline in incidence with
increasing age above 65 years. Klemm et al. reported
bimodal peaks at 40 to 49 years and 60 to 69 years in
Germany (4). In the study from Taiwan, incidence steadily
increased with age, with a peak of 23.15 per 100,000 in
patients older than 70 years (6). Some of the differences
between studies are likely related to the different cutoffs
chosen for age groups.

Overall, men were slightly more likely to be affected
in the present study, with a male-to-female ratio of 1.07:1,
but a clear male preponderance emerged in the older age
groups. Byl performed a limited ‘‘meta-analysis’’ of studies
publishedbefore 1984 and identified 200male and191 female
patients, giving amale-to-female ratio of 1.05:1, similar to that
in the present study (3). The male-to-female ratio in Taiwan
was reported as 1.14:1 (6). Interestingly, the German study by
Klemm et al. (4) found an overall female preponderance with
a female-to-male ratio of 1.22:1. The reason for this differ-
ence is unclear, but differences across cultures and sexes may
affect the likelihood of an individual self-reporting an oto-
logic condition (10).

Idiopathic SSNHL may be the result of multiple eti-
ologies. The leading proposed causes include vascular
events, viral infection, and autoimmune disorders (1,11).
The increase in incidence of SSNHL with increasing age
may point to differences in etiology in younger and older
patients (6). Vascular events causing SSNHL may be
more common in the elderly and in men because of their
increased rates of underlying cardiovascular disease (12).
Risk factors for cardiovascular thromboembolic disease
have been shown to increase the risk of developing SSNHL
(13), although temporal bone histopathology studies have
not found evidence to support a vascular etiology (14).
Population-specific incidence of causal factors could also
explain differences in incidence reported in different countries.

Treatment of SSNHL remains somewhat controversial.
Corticosteroids have been the mainstay of treatment for
SSNHL since Wilson et al. (15) reported their potential
benefit. However, a recent randomized, blinded, multi-
center study found no improvement in hearing recovery
in patients treated with oral prednisolone compared with
a placebo group with no active treatment (16). There is
mounting evidence, however, that the dosage of oral
steroids may have some influence on the potential re-
covery in SSNHL in that if the concentration of steroids is
high enough in the inner ear, the chances for recovery
increase (17). This has led to the popularity of IT in-
jections of corticosteroids, which have been shown to
result in higher perilymph levels than systemic routes of
administration (18,19). A multi-center, randomized con-
trolled trial recently showed equivalent hearing recovery
with IT methylprednisolone compared to oral prednisone
(20). Other studies have suggested combined IT and
systemic therapy may be superior or that IT steroids may
offer a benefit as salvage therapy after failed systemic

TABLE 2. Incidence of selected otologic and nonotologic
disorders

Condition
Annual Incidence per
100,000 population Reference(s)

All hearing loss
(in adults older than 48 yr)

4,200 (23)

Sudden hearing loss
(present study)

27 N/A

Sudden hearing loss
(previous studies)

4Y160 (2,4Y6)

Otosclerosis 6.1Y13.7 (24,25)
Vestibular schwannoma 0.6Y0.8 (26)
Purulent otitis media
(in adults)

250 (27)

All cardiovascular disease 1,452 (28)
Stroke 269 (29)
Myocardial infarction 208 (30)
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therapy (21). In the present study, less than half of the
patients were treated with systemic corticosteroids, and
only a small minority was treated with intratympanic in-
jection in 2006 and 2007. These findings contrast with the
results of a practice survey in the United States indicating
that 98% of otolaryngologists and 71% of general prac-
titioners recommend corticosteroid treatment as initial
therapy for SSNHL (22).

The use of medical claims data to examine the epide-
miology of SSNHL offers the benefit of a large sample
size. Almost 25% of the insured U.S. population were
included in this study. However, there is susceptibility to
bias that must be recognized when using medical claims
data for epidemiologic studies. First and foremost, there is
no guarantee that patients coded as having SSNHL ac-
tually meet accepted guidelines for clinical diagnosis.
Furthermore, patients with the disorder who do not seek
medical care will be missed.

In conclusion, the current estimate of the incidence of
SSNHL in the United States is 27 per 100,000. It is slightly
more likely to occur in men, and the incidence increases
dramatically with increasing age.
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