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Abstract

Objective. Tinnitus is the perception of sound without an ex-
ternal source. More than 50 million people in the United 
States have reported experiencing tinnitus, resulting in an 
estimated prevalence of 10% to 15% in adults. Despite the 
high prevalence of tinnitus and its potential significant effect 
on quality of life, there are no evidence-based, multidisci-
plinary clinical practice guidelines to assist clinicians with 
management. The focus of this guideline is on tinnitus that 
is both bothersome and persistent (lasting 6 months or 
longer), which often negatively affects the patient’s quality 
of life. The target audience for the guideline is any clinician, 
including nonphysicians, involved in managing patients with 
tinnitus. The target patient population is limited to adults  
(18 years and older) with primary tinnitus that is persistent 
and bothersome.

Purpose. The purpose of this guideline is to provide evi-
dence-based recommendations for clinicians managing 
patients with tinnitus. This guideline provides clinicians 
with a logical framework to improve patient care and 
mitigate the personal and social effects of persistent, both-
ersome tinnitus. It will discuss the evaluation of patients 
with tinnitus, including selection and timing of diagnostic 
testing and specialty referral to identify potential underly-
ing treatable pathology. It will then focus on the evaluation 
and treatment of patients with persistent primary tinnitus, 
with recommendations to guide the evaluation and mea-
surement of the effect of tinnitus and to determine the 
most appropriate interventions to improve symptoms and 
quality of life for tinnitus sufferers.

Action Statements. The development group made a strong rec-
ommendation that clinicians distinguish patients with bother-
some tinnitus from patients with nonbothersome tinnitus. 
The development group made a strong recommendation against 
obtaining imaging studies of the head and neck in patients 
with tinnitus, specifically to evaluate tinnitus that does not 
localize to 1 ear, is nonpulsatile, and is not associated with 
focal neurologic abnormalities or an asymmetric hearing loss. 
The panel made the following recommendations: Clinicians 
should (a) perform a targeted history and physical examina-
tion at the initial evaluation of a patient with presumed pri-
mary tinnitus to identify conditions that if promptly identified 
and managed may relieve tinnitus; (b) obtain a prompt, com-
prehensive audiologic examination in patients with tinnitus 
that is unilateral, persistent (≥ 6 months), or associated with 
hearing difficulties; (c) distinguish patients with bothersome 
tinnitus of recent onset from those with persistent symptoms 
(≥ 6 months) to prioritize intervention and facilitate discus-
sions about natural history and follow-up care; (d) educate 
patients with persistent, bothersome tinnitus about manage-
ment strategies; (e) recommend a hearing aid evaluation for 
patients who have persistent, bothersome tinnitus associated 
with documented hearing loss; and (f) recommend cognitive 
behavioral therapy to patients with persistent, bothersome 
tinnitus. The panel recommended against (a) antidepressants, 
anticonvulsants, anxiolytics, or intratympanic medications for 
the routine treatment of patients with persistent, bother-
some tinnitus; (b) Ginkgo biloba, melatonin, zinc, or other 
dietary supplements for treating patients with persistent, 
bothersome tinnitus; and (c) transcranial magnetic stimulation 
for the routine treatment of patients with persistent, bother-
some tinnitus. The development group provided the following 
options: Clinicians may (a) obtain an initial comprehensive 
audiologic examination in patients who present with tinnitus 
(regardless of laterality, duration, or perceived hearing status); 
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and (b) recommend sound therapy to patients with persis-
tent, bothersome tinnitus. The development group provided 
no recommendation regarding the effect of acupuncture in 
patients with persistent, bothersome tinnitus.
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Introduction
Tinnitus is the perception of sound without an external source. 
More than 50 million people in the United States have 
reported experiencing tinnitus, resulting in an estimated 
prevalence of 10% to 15% in adults.1,2 About 20% of adults 
who experience tinnitus will require clinical intervention.3 
Not a disease in and of itself, tinnitus is actually a symptom 
that can be associated with multiple causes and aggravating 
co-factors. Tinnitus is relatively common, but in rare cases it 
can be a symptom of serious disease such as vascular tumor 
or vestibular schwannoma (VS).

Tinnitus can be persistent, bothersome, and costly. The 
prevalence of tinnitus was estimated in the National Health 
Interview Survey conducted in the United States in 1994 by 
asking whether individuals experienced “ringing, roaring, or 
buzzing in the ears that lasted for at least 3 months.” Such tin-
nitus was present in 1.6% of adults ages 18 to 44 years, 4.6% 
of adults ages 45 to 64 years, and 9.0% of adults 60 years and 
older.4 In the Beaver Dam offspring study of more than 3000 
adults between the ages of 21 and 84 years studied between 
2005 and 2008, 10.6% reported tinnitus of at least moderate 
severity or causing difficulty falling asleep.5 Tinnitus can also 
have a large economic effect. For example, tinnitus was the 
most prevalent service-connected disability for U.S. military 
veterans receiving compensation at the end of fiscal year 
2012, resulting in nearly 1 million veterans receiving disabil-
ity awards.6

Tinnitus can occur on 1 or both sides of the head and can be 
perceived as coming from within or outside the head. Tinnitus 
most often occurs in the setting of concomitant sensorineural 
hearing loss (SNHL), particularly among patients with bother-
some tinnitus and no obvious ear pathology. The quality of 
tinnitus can also vary, with ringing, buzzing, clicking, pulsa-
tions, and other noises described by tinnitus patients. In addi-
tion, the effects of tinnitus on health-related quality of life 
(QOL) vary widely, with most patients less severely affected 
but some experiencing anxiety, depression, and extreme life 
changes. Patients who have tinnitus accompanied by severe 
anxiety or depression require prompt identification and inter-
vention, as suicide has been reported in tinnitus patients7 who 
have coexisting psychiatric illness. Most tinnitus is subjective, 
perceived only by the patient. In contrast, objective tinnitus 
can be perceived by others, is rare, and is not the focus of this 
guideline.

The focus of this guideline is tinnitus that is bothersome 
and persistent (lasting 6 months or longer), often with a nega-
tive effect on the patient’s QOL. The guideline development 
group (GDG) chose 6 months as the criterion to define persis-
tent tinnitus, since this duration is used most often as an entry 
threshold in published research studies on tinnitus. Some stud-
ies have used tinnitus of 3 months’ duration for eligibility; it is 
possible that the recommendations of this clinical practice 
guideline (CPG) may be applicable to patients with tinnitus of 
shorter duration as well.

As noted in Table 1, tinnitus should be classified as either 
primary or secondary. In this guideline, the following defini-
tions are used:

•• Primary tinnitus is used to describe tinnitus that is 
idiopathic and may or may not be associated with 
SNHL. Although there is currently no cure for pri-
mary tinnitus, a wide range of therapies has been 
used and studied in attempts to provide symptomatic 
relief. These therapies include education and counsel-
ing, auditory therapies that include hearing aids and 
specific forms of sound therapy, cognitive behavioral 
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therapy (CBT), medications, dietary changes and 
supplements, acupuncture, and transcranial magnetic 
stimulation (TMS).

•• Secondary tinnitus is tinnitus that is associated with 
a specific underlying cause (other than SNHL) or an 
identifiable organic condition. It is a symptom of a 
range of auditory and nonauditory system disorders 
that include simple cerumen impaction of the exter-
nal auditory canal, middle ear diseases such as oto-
sclerosis or Eustachian tube dysfunction, cochlear 
abnormalities such as Ménière’s disease, and audi-
tory nerve pathology such as VS. Nonauditory sys-
tem disorders that can cause tinnitus include vascular 
anomalies, myoclonus, and intracranial hypertension. 
Management of secondary tinnitus is targeted toward 
identification and treatment of the specific underly-
ing condition and is not the focus of this guideline.

Despite the high prevalence of tinnitus and its potential signifi-
cant effect on QOL, there are no evidence-based, multidisci-
plinary CPGs to assist clinicians with management. This 
guideline attempts to fill this void through actionable recom-
mendations to improve the quality of care that tinnitus patients 
receive, based on current best research evidence and multidis-
ciplinary consensus. The guideline recommendations will assist 
clinicians in managing patients with primary tinnitus, empha-
sizing interventions and therapies deemed beneficial and avoid-
ing those that are time-consuming, costly, and ineffective.

Guideline Purpose
The purpose of this guideline is to provide evidence-based 
recommendations for clinicians managing patients with tin-
nitus. The target audience is any clinician, including nonphy-
sicians, involved in managing these patients. Patients with 
tinnitus will often be evaluated by a variety of health care 
providers, including primary care clinicians, specialty physi-
cians, and nonphysician providers such as audiologists and 
mental health professionals. The target patient population is 
limited to adults (18 years and older) with primary tinnitus 
that is persistent and bothersome.

Tinnitus is often a bothersome, potentially significant com-
plaint of patients with identified causes of hearing loss such as 
Ménière’s disease, sudden SNHL, otosclerosis, and VS. 
Patients with these identifiable and other causative diagnoses 
of secondary tinnitus are excluded from this guideline, as they 
are often excluded from nearly all randomized controlled tri-
als (RCTs) of tinnitus management, making it impossible to 
generalize trial results. However, the GDG placed emphasis on 
the need for thorough clinical evaluation to identify these poten-
tially treatable and sometimes serious disorders. Clinicians 
should decide whether to apply these recommendations to 
patients with these conditions on an individualized basis. The 
guideline also excludes patients with pulsatile tinnitus, or tin-
nitus related to complex auditory hallucinations or hallucina-
tions related to psychosis or epilepsy.

This is the first evidence-based clinical guideline developed 
for the evaluation and treatment of chronic tinnitus. This guide-
line provides clinicians with a logical framework to improve 
patient care and mitigate the personal and social effects of per-
sistent, bothersome tinnitus. It will discuss the evaluation of 
patients with tinnitus, including selection and timing of diag-
nostic testing and specialty referral to identify potential under-
lying treatable pathology. It will then focus on the evaluation 
and treatment of patients with persistent primary tinnitus, with 
recommendations to evaluate and measure its effect as well as 
to determine the most appropriate interventions to improve 
symptoms and QOL for tinnitus sufferers.

In formulating this guideline, a broad range of topics was 
identified as quality improvement opportunities by the GDG. 
These topics fall into the 3 broad domains of assessment, 
intervention/management, and education (Table 2). The 
group further prioritized these topics to determine the focus of 
the guideline.

Health Care Burden
Prevalence
Tinnitus is a common auditory complaint in the United States 
and globally. The estimated prevalence in the United States of 
experiencing tinnitus at any time is 25.3% and experiencing fre-
quent (almost always or at least once a day) tinnitus is 7.9%.8 

Table 1. Abbreviations and Definitions of Common Terms.

Term Definition

Tinnitus The perception of sound when there is no external source of the sound
Primary tinnitus Tinnitus that is idiopathica and may or may not be associated with sensorineural hearing loss
Secondary tinnitus Tinnitus that is associated with a specific underlying cause (other than sensorineural hearing loss) or an 

identifiable organic condition
Recent onset tinnitus Less than 6 months in duration (as reported by the patient)
Persistent tinnitus 6 months or longer in duration
Bothersome tinnitus Distressed patient, affected quality of lifeb and/or functional health status; patient is seeking active therapy 

and management strategies to alleviate tinnitus
Nonbothersome tinnitus Tinnitus that does not have a significant effect on a patient’s quality of life but may result in curiosity of the 

cause or concern about the natural history and how it might progress or change

aThe word idiopathic is used here to indicate that a cause other than sensorineural hearing loss is not identifiable.
bQuality of life is the degree to which persons perceive themselves as able to function physically, emotionally, mentally, and/or socially.
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This may be an underestimate, as only 10% to 15% of individu-
als with persistent tinnitus will present for medical evaluation.9 
In the United States, the prevalence of experiencing any tinnitus 
in a given year increases with age, peaking at 31.4% in the 60 to 
69 year age group.8 The prevalence of tinnitus is higher among 
males, non-Hispanic whites, individuals with a body mass index 
(BMI) of ≥ 30 kg/m2, or those with a diagnosis of hypertension, 

diabetes mellitus, dyslipidemia, or anxiety disorder.8 Any asso-
ciation between tobacco use and tinnitus is not well defined in the 
literature.8,10 In addition, individuals with a history of loud noise 
exposure from firearm usage or occupational or leisure activities 
have a higher prevalence of tinnitus.8

The economic burden to the United States due to tinnitus 
and its management is likely quite large. Tinnitus is the most 

Table 2. Topics and Issues Considered in Tinnitus Guideline Development.a

Topic Issue

Assessment •  How should patients who first present with tinnitus be evaluated?
  •  What is the initial evaluation of patients with recent onset tinnitus?
  •  What is the initial evaluation of patients with persistent tinnitus?
  •  Should all patients with tinnitus have an audiologic evaluation?
  •  What is the relationship of hearing loss to tinnitus?
  •  Can the level and type of hearing loss associated with tinnitus be identified?
  •  Which patients with tinnitus require diagnostic tests and evaluation?
  •  How should clinicians distinguish bothersome tinnitus from nonbothersome tinnitus?
  •  What are the best methods/instruments for evaluating the severity of tinnitus and the effects of treatment?
  •  How should patients be triaged according to tinnitus severity?
  • � When should a patient with tinnitus be referred for specialty evaluation (mental health, audiology, 

emergency care, or otolaryngology)?
  •  What is the natural history of recent onset tinnitus? What should patients expect?
  • � How should clinicians distinguish primary tinnitus (tinnitus that is idiopathic or associated with 

sensorineural hearing loss) from secondary tinnitus (tinnitus that is associated with a specific underlying 
cause or condition, other than sensorineural hearing loss)?

  • � Are certain patients with 1 or more chronic conditions (eg, depression) at increased risk for tinnitus? How 
might this affect management?

  • � Can modulating factors (eg, sleep apnea, allergies, medication use) be identified that exacerbate or alleviate 
tinnitus?

Intervention/management •  What is the role of medical therapy in managing persistent, bothersome tinnitus?
  •  What is the effectiveness of cognitive behavioral therapy for persistent, bothersome tinnitus?
  • � What is the role of hearing aids and other forms of sound therapy (maskers, modulated music) in the 

treatment of tinnitus with and without associated hearing loss?
  •  What is the role of complementary and alternative medicine in managing tinnitus?
  •  What is the role of over-the-counter therapies in managing tinnitus?
  •  What is the effectiveness of Ginkgo biloba for persistent, bothersome tinnitus?
  •  What is the effectiveness of acupuncture for persistent, bothersome tinnitus?
  •  What is the effectiveness of transcranial magnetic stimulation for persistent, bothersome tinnitus?
  •  Are there particular therapies that patients should avoid because they promote false hope?
  •  Are some treatments for tinnitus harmful?
  • � What can patients do for relief of bothersome, recent onset tinnitus, recognizing that most therapies have 

been studied only for persistent tinnitus?
  • � What is the best way for specialists to communicate with primary care clinicians in managing patients with 

tinnitus?
  • � How should clinicians manage patients with tinnitus and modify conditions such as hyperlipidemia, high 

cholesterol, migraine, depression, etc?
  • � What is the association of tinnitus with other medical conditions such as anxiety, depression, hyperlipidemia, 

hypercholesterolemia, migraine, etc?
Education • � How should clinicians be educated that tinnitus can be managed and avoid attitudes and statements such as 

“you just have to live with it.”
  • � How can patients be counseled about expectations of therapy and avoiding unproven therapies with 

potential harm or cost?
  •  What education and counseling should clinicians provide to patients with recent onset tinnitus?
  •  What education and counseling should clinicians provide to patients with persistent tinnitus?
aThis list was created by the guideline development group to refine content and prioritize action statements; not all items listed were ultimately included or 
discussed in the guideline.
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frequent service-connected disability in U.S. veterans, and the 
number of veterans receiving disability payments for tinnitus, 
which exceeded 970,000 individuals as of fiscal year 2012, 
has increased by at least 16.5% annually since 2000.11 The 
economic burden of tinnitus outside the realm of military ser-
vice is not known.

Effect of Tinnitus on Health-Related QOL
A survey by Tyler and Baker12 in 1983 first identified the wide 
range of effects of tinnitus on QOL. Some of the more com-
mon complaints were insomnia, impaired understanding of 
speech, depression, impaired concentration, and problems 
with both work and family life. Numerous other studies, with 
similar results, have documented the wide range of difficulties 
faced by those with bothersome tinnitus.1,10,13-15

A World Health Organization committee16 reviewed the 
effects of tinnitus on an individual’s well-being. Tinnitus can 
cause insomnia, and that tinnitus-related disability should be 
considered distinct from any disability associated with hear-
ing loss. The World Health Organization schema was used to 
categorize the functions impaired by tinnitus into 4 broad 
groups: (1) thoughts and emotions, (2) hearing, (3) sleep, and 
(4) concentration.17 When these primary functions are affected 
by tinnitus, numerous secondary activities can be affected and 
this can broadly impair QOL.

The persistence of tinnitus coupled with the difficulty in 
identifying a defined cause of primary tinnitus can contribute 
to substantial patient distress and significant adverse effects 
on QOL.10,14 Sleep deprivation, which may be reported in 
more than half of tinnitus patients, can reduce the ability to 
concentrate and can lead to anger, frustration, and other emo-
tional disturbances.1,13 General health-related and tinnitus-
related QOL is worsened further in tinnitus patients with 
comorbid conditions such as hypertension, diabetes mellitus, 
and arteriosclerosis.10

Psychiatric conditions are common in tinnitus patients. The 
association of major depression and tinnitus has been studied, 
with depression reported in 48% to 60% of tinnitus suffer-
ers.18,19 The severity of depression and anxiety has been 
related to the severity of tinnitus.20 The precise relationship 
between depression and tinnitus is poorly understood, as 
depression may affect the severity or tolerance of tinnitus, tin-
nitus may predispose individuals to depression, or tinnitus 
may be an independent comorbidity in depressed patients.21 
Other common psychiatric comorbidities seen in tinnitus 
patients include social and specific phobias and adjustment 
disorders.20,22 Four of 6 major health-related QOL instruments 
currently used to evaluate tinnitus outcomes incorporate cog-
nitive or emotional domains, although their ability to measure 
effectiveness of interventions is not established.23

Prognosis and Natural History
The incidence of tinnitus has been reported in 2 large cohort 
studies. In 1 study of 3753 adults, there was an 8.2% baseline 
prevalence of tinnitus, with a new incidence of 5.7% after 5 
years, rising to a 12.7% cumulative incidence at the 10-year 
follow-up.24 Another study of 1292 adults found that the  

incidence of new tinnitus after 5 years was 18.0%.25 Risk fac-
tors were not consistent among studies but included male sex, 
history of arthritis or head injury, preexisting hearing loss, and 
any history of tobacco use.

Tinnitus may improve spontaneously. In 1 cohort study, 
nearly 50% of patients with significant tinnitus (moderate 
severity, sleep problems, or both) improved after 5 years, with 
43% of those improved reporting complete resolution and the 
remaining 57% reporting only mild symptoms.26 In another 
study,27 82% of patients who reported tinnitus at baseline had 
persistent tinnitus after 5 years, suggesting close to a 20% rate of 
spontaneous improvement. Similarly, subjects assigned to the 
“wait-list” control groups of some clinical trials show small, but 
significant, improvements in tinnitus distress.28 The largest spon-
taneous improvement is seen with short duration tinnitus, younger 
age, and longer intervals between pre- and post-assessment. For 
example, in 1 study,29 28% of subjects with acute tinnitus (last-
ing < 6 months) improved spontaneously in a control group that 
received only educational information.

The severity of tinnitus can fluctuate. Hallam et al30 
reviewed the psychological aspects of tinnitus and described a 
natural habituation process that improves tinnitus tolerance. 
An observational study of 528 patients seen in otolaryngology 
clinics found that, regardless of symptom duration, tinnitus 
severity declined over time in 3% to 7% of patients.15,31 
Another large cohort study found that 55% of patients with 
severe tinnitus reported only moderate, or mildly bothersome, 
symptoms 5 years later.27 Conversely, 45% of tinnitus patients 
in the same cohort progressed from mildly annoying symp-
toms at baseline to moderate or severely annoying symptoms 
after 5 years. Those with persistent tinnitus, defined in the 
study as having had symptoms at baseline and at 5 years, were 
significantly more likely to report moderately or extremely 
bothersome symptoms compared to their counterparts with 
newly reported tinnitus.

Tinnitus Cost and Economic Burden
Because the management of tinnitus is not standardized, inef-
ficiencies and variations in care can contribute to increased 
health care costs.32 By 2016, more than 1.5 million U.S. veterans 
are expected to receive disability compensation for tinnitus-
related claims, at an annual cost estimated to exceed $2.75 bil-
lion.11 In the workplace, tinnitus may reduce employee 
productivity by adversely affecting concentration and limiting 
participation in occupational activities.1,33,34 Tinnitus accom-
panied by hearing loss may induce physical disability and, in 
severe cases, end a person’s occupation.1

Methods
This guideline was developed using an explicit and transpar-
ent a priori protocol for creating actionable statements based 
on supporting evidence and the associated balance of benefit 
and harm, as outlined in the third edition of Clinical Practice 
Guideline Development Manual: A Quality-Driven Approach 
for Translating Evidence into Action.35 Members of the GDG 
include pediatric and adult otolaryngologists, otologists/ 
neurotologists, a geriatrician, a behavioral neuroscientist, a 
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neurologist, an audiologist, a family physician, a radiologist, 
a psychiatrist, an internist, a psychoacoustician, an advanced 
nurse practitioner, a resident physician, and consumer advo-
cates.

Literature Search
An information specialist conducted 2 literature searches 
using a validated filter strategy. The search terms used were 
tinnitus [MeSH], tinnit*, ear and (ring* or buzz* or roar* or 
click* or puls*). These search terms were used to capture all 
evidence on the population, incorporating all relevant treat-
ments and outcomes.

The initial literature search identified clinical practice 
guidelines, systematic reviews, and meta-analyses related to 
tinnitus in adults published up to March 12, 2013. The search 
was performed in multiple databases including Medline, 
Embase, the National Guidelines Clearinghouse (www.guide-
line.gov), The Cochrane Library, the Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), Allied and 
Complementary Medicine Database, Agency for Healthcare 
Research and Quality (AHRQ), PubMed, Guidelines Inter-
national Network, Health Services/Technology Assessment 
Tools, CMA InfoBase, NHS Evidence, National Institute of 
Clinical Excellence, Scottish Intercollegiate Guidelines 
Network, New Zealand Guidelines Group, Australian National 
Health and Medical Research Council, and the TRIP database.

The initial search yielded 271 potential guidelines and 621 
potential systematic reviews or meta-analyses. After remov-
ing duplicates, articles not related to tinnitus, those not indi-
cating or explicitly stating a systematic review methodology, 
and non-English language articles, 8 guidelines and 71 sys-
tematic reviews or meta-analyses remained. After review by 
authors and GDG leadership, 29 systematic reviews were ulti-
mately used in the final publication.

A second literature search identified RCTs published up to 
April 1, 2013. The following databases were used: Medline, 
Embase, CINAHL, and CENTRAL. The search identified 
2046 potential RCTs. After removing duplicates, non-English 
language articles, animal model studies, and nonrandomized 
trials, 232 RCTs remained.

Final results of both literature searches were distributed to 
panel members. This material was supplemented, as needed, 
with targeted searches to address specific needs identified in 
writing the guideline through August 2013.

Toward the end of the CPG development process, an 
AHRQ comparative effectiveness review (CER) on the evalu-
ation and treatment of tinnitus was published in August 2013.36 
The evidence reviews in this document were studied by the 
GDG, analyzed, and integrated into the recommendations of 
this CPG where appropriate and relevant.

In a series of conference calls, the working group defined the 
scope and objectives of the proposed guideline. During the 12 
months devoted to guideline development ending in November 
2013, the group met twice, with in-person meetings following 
the format previously described,35 using electronic decision-
support (BRIDGE-Wiz; Yale Center for Medical Informatics, 
New Haven, Connecticut, USA) software to facilitate creating 

actionable recommendations and evidence profiles.37 Internal 
electronic review and feedback on each guideline draft were 
used to ensure accuracy of content and consistency with stan-
dardized criteria for reporting CPGs.38

American Academy of Otolaryngology—Head and Neck 
Surgery Foundation (AAO-HNSF) staff used the Guideline 
Implementability Appraisal and Extractor to appraise adher-
ence of the draft guideline to methodological standards, to 
improve clarity of recommendations, and to predict potential 
obstacles to implementation.39 Guideline panel members 
received summary appraisals in November 2013 and modified 
an advanced draft of the guideline.

The final guideline draft underwent extensive external peer 
review, including a period for open public comment. All com-
ments received were compiled and reviewed by the panel’s 
chair, and a modified version of the guideline was distributed 
and approved by the guideline development panel. The rec-
ommendations contained in the guideline are based on the best 
available data published through April 2013. Where data were 
lacking, a combination of clinical experience and expert con-
sensus was used. A scheduled review process will occur at 5 
years from publication, or sooner if new compelling evidence 
warrants earlier consideration.

Classification of Evidence-Based 
Statements
Guidelines are intended to produce optimal health outcomes for 
patients, to minimize harms, and to reduce inappropriate varia-
tions in clinical care. The evidence-based approach to guideline 
development requires that the evidence supporting a policy be 
identified, appraised, and summarized and that an explicit link 
between evidence and statements be defined. Evidence-based 
statements reflect both the quality of evidence and the balance 
of benefit and harm that is anticipated when the statement is 
followed. The definitions for evidence-based statements are 
listed in Table 3 and Table 4.40 As much of the guideline dealt 
with evidence relating to diagnostic tests, Table 4 was adapted 
to include current recommendations from the Oxford Centre 
for Evidence-Based Medicine.41

Guidelines are not intended to supersede professional judg-
ment; rather, they may be viewed as a relative constraint on 
individual clinician discretion in a particular clinical circum-
stance. Less frequent variation in practice is expected for a 
strong recommendation than might be expected with a recom-
mendation. Options offer the most opportunity for practice 
variability.40 Clinicians should always act and decide in a way 
that they believe will best serve their patients’ interests and 
needs, regardless of guideline recommendations. They must 
also operate within their scope of practice and according to 
their training. Guidelines represent the best judgment of a 
team of experienced clinicians and methodologists addressing 
the scientific evidence for a particular topic.

Making recommendations about health practices involves 
value judgments on the desirability of various outcomes asso-
ciated with management options. Values applied by the guide-
line panel sought to minimize harm and diminish unnecessary 
and inappropriate therapy. A major goal of the panel was to be 
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transparent and explicit about how values were applied and to 
document the process.

Financial Disclosure and Conflicts of Interest
The cost of developing this guideline, including travel 
expenses of all panel members, was covered in full by the 
AAO-HNSF. Potential conflicts of interest for all panel mem-
bers in the past 5 years were compiled and distributed before 
the first conference call. After review and discussion of these 
disclosures,42 the panel concluded that individuals with poten-
tial conflicts could remain on the panel if they (1) reminded 
the panel of potential conflicts before any related discussion, 

(2) recused themselves from a related discussion if asked by 
the panel, and (3) agreed not to discuss any aspect of the 
guideline with industry before publication. Last, panelists 
were reminded that conflicts of interest extend beyond finan-
cial relationships and may include personal experiences, how 
a participant earns a living, and the participant’s previously 
established “stake” in an issue.43

Guideline Key Action Statements
Each evidence-based statement is organized in a similar fash-
ion: an evidence-based key action statement in bold, followed 
by the strength of the recommendation in italics. Each key 

Table 3. Guideline Definitions for Evidence-Based Statements.

Statement Definition Implication

Strong recommendation A strong recommendation means that the benefits 
of the recommended approach clearly exceed the 
harms (or that the harms, including monetary costs, 
clearly exceed the benefits in the case of a strong 
negative recommendation) and that the quality of 
the supporting evidence is excellent (grade A or 
B).a In some clearly identified circumstances, strong 
recommendations may be made based on lesser 
evidence when high-quality evidence is impossible  
to obtain and the anticipated benefits strongly 
outweigh the harms.

Clinicians should follow a strong recommendation 
unless a clear and compelling rationale for an 
alternate approach is present.

Recommendation A recommendation means that the benefits exceed  
the harms (or that the harms exceed the benefits in 
the case of a negative recommendation), but the quality 
of evidence is not as strong (grade B or C).a In some 
clearly identified circumstances, recommendations may 
be made based on lesser evidence when high-quality 
evidence is impossible to obtain and the anticipated 
benefits outweigh the harms.

Clinicians should also generally follow a 
recommendation but should remain alert to new 
information and sensitive to patient preferences.

Option An option means either that the quality of evidence  
that exists is suspect (grade D)a or that well-done 
studies (grade A, B, or C)a show little clear  
advantage to 1 approach versus another.

Clinicians should be flexible in their decision making 
regarding appropriate practice, although they may 
set bounds on alternatives; patient preference should 
have a substantial influencing role.

No recommendation No recommendation means that there is both a  
lack of pertinent evidence (grade D)a and an  
unclear balance between benefits and harms.

Clinicians should feel little constraint in their decision 
making and be alert to new published evidence that 
clarifies the balance of benefit versus harm; patient 
preference should have a substantial influencing role.

aSee Table 4 for definition of evidence grades.

Table 4. Evidence Quality for Grades of Evidence.a

Grade Evidence Quality for Diagnosis Evidence Quality for Treatment and Harm

A Systematic review of cross-sectional studies with consistently 
applied reference standard and blinding

Well-designed randomized controlled trials performed on a 
population similar to the guideline’s target population

B Individual cross-sectional studies with consistently applied 
reference standard and blinding

Randomized controlled trials; overwhelmingly consistent 
evidence from observational studies

C Nonconsecutive studies, case control studies, or studies with 
poor, nonindependent, or inconsistently applied reference 
standards

Observational studies (case control and cohort design)

D Mechanism-based reasoning or case reports
X Exceptional situations where validating studies cannot be performed and there is a clear preponderance of benefit over harm

aAmerican Academy of Pediatrics40 classification scheme updated for consistency with current level of evidence definitions.41
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action statement is followed by an “action statement profile” 
of quality improvement opportunities, aggregate evidence 
quality, benefit-harm assessment, and statement of costs. In 
addition, there is an explicit statement of any value judg-
ments, the role of patient preferences, clarification of any 
intentional vagueness by the panel, and a repeat statement of 
the strength of the recommendation. Several paragraphs sub-
sequently discuss the evidence base supporting the statement. 
An overview of the evidence-based statements in the guide-
line is shown in Table 5 and an algorithm for use of these 
statements is seen in Figure 1.

STATEMENT 1. PATIENT HISTORY AND PHYSICAL 
EXAMINATION: Clinicians should perform a targeted 
history and physical examination at the initial evaluation 

of a patient with presumed primary tinnitus to identify 
conditions that if promptly identified and managed may 
relieve tinnitus. Recommendation based on observational 
studies, with a preponderance of benefit over harm.

Action Statement Profile

•• Quality improvement opportunity: To promote a con-
sistent and systematic approach to the initial evalua-
tion of the patient with tinnitus

•• Aggregate evidence quality: Grade C, based on 
observational studies

•• Level of confidence in evidence: Moderate, as few 
if any studies specifically investigate the diagnostic 
yield or effect of history and examination on tinnitus 
patients

Table 5. Summary of Guideline Action Statements.

Statement Action Strength

  1. � History and physical 
exam

Clinicians should perform a targeted history and physical examination 
at the initial evaluation of a patient with presumed primary tinnitus to 
identify conditions that if promptly identified and managed may relieve 
tinnitus.

Recommendation

2A. � Prompt audiologic 
examination

Clinicians should obtain a prompt, comprehensive audiologic  
examination in patients with tinnitus that is unilateral, persistent (≥ 6 
months), or associated with hearing difficulties.

Recommendation

2B. � Routine audiologic 
examination

Clinicians may obtain an initial comprehensive audiologic examination  
in patients who present with tinnitus (regardless of laterality, duration, 
or perceived hearing status).

Option

  3.  Imaging studies Clinicians should not obtain imaging studies of the head and neck in 
patients with tinnitus, specifically to evaluate the tinnitus, unless they 
have 1 or more of the following: tinnitus that localizes to 1 ear, pulsatile 
tinnitus, focal neurological abnormalities, or asymmetric hearing loss.

Strong recommendation against

  4.  Bothersome tinnitus Clinicians must distinguish patients with bothersome tinnitus from  
patients with nonbothersome tinnitus.

Strong recommendation

  5.  Persistent tinnitus Clinicians should distinguish patients with bothersome tinnitus of  
recent onset from those with persistent symptoms (≥ 6 months) to 
prioritize intervention and facilitate discussions about natural  
history and follow-up care.

Recommendation

  6. � Education and 
counseling

Clinicians should educate patients with persistent, bothersome tinnitus 
about management strategies.

Recommendation

  7.  Hearing aid evaluation Clinicians should recommend a hearing aid evaluation for patients  
with hearing loss and persistent, bothersome tinnitus.

Recommendation

  8.  Sound therapy Clinicians may recommend sound therapy to patients with persistent, 
bothersome tinnitus.

Option

  9. � Cognitive behavioral 
therapy

Clinicians should recommend cognitive behavioral therapy to  
patients with persistent, bothersome tinnitus.

Recommendation

10.  Medical therapy Clinicians should not routinelya recommend antidepressants, 
anticonvulsants, anxiolytics, or intratympanic medications for a  
primary indication of treating persistent, bothersome tinnitus.

Recommendation against

11.  Dietary supplements Clinicians should not recommend Ginkgo biloba, melatonin, zinc, or  
other dietary supplements for treating patients with persistent, 
bothersome tinnitus.

Recommendation against

12. Acupuncture No recommendation can be made regarding the effect of acupuncture  
in patients with persistent bothersome tinnitus.

No recommendation

13. � Transcranial magnetic 
stimulation

Clinicians should not recommend transcranial magnetic stimulation for  
the routinea treatment of patients with persistent, bothersome tinnitus.

Recommendation against

aThe words routine and routinely are used to avoid setting a legal precedent and to acknowledge that there may be individual circumstances for which clinicians 
and patients may wish to deviate from the prescribed action in the statement.
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•• Benefits: Identify organic, and potentially treatable, 
underlying causes (eg, secondary tinnitus); mini-
mize cost and administrative burden through a tar-
geted approach to history and physical examination; 
streamline care/increase efficiency; improve patient 
satisfaction; identify patients with primary tinnitus 
who may benefit from further management (as out-
lined in this guideline)

•• Risks, harms, costs: None
•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: Perception by the GDG that tinnitus 

sufferers may not receive thorough evaluations from 
clinicians; further perception that many clinicians are 

unaware of the optimal targeted history and physical 
examination to evaluate a patient with tinnitus

•• Intentional vagueness: The definition of a “targeted” 
history and physical examination is elaborated upon 
in the supporting text.

•• Role of patient preferences: None
•• Exclusions: None
•• Policy level: Recommendation
•• Differences of opinion: None

Supporting Text
The purpose of this statement is to emphasize the importance of 
history and physical examination to identify potentially treat-

Patient ≥ 18 years old presents with
complaint of tinnitus

Workup & treatment based on
suspected dx, including imaging

Clinician performs history & physical exam. (KAS 1)
Any underlying conditions that may cause tinnitus? If Yes            

Signs & symptoms of serious disease associated with tinnitus? If Yes
Consider referral to mental

health professional Presence of severe mood disturbance? If Yes

No to all above 

Tinnitus CPG no longer applies

May obtain audiologic assessment (KAS 2b)

Yes to any

Should obtain prompt comprehensive
audiologic exam (KAS 2a)

Is tinnitus bothersome to patient by history & physical, 
patientreport, or validated questionnaires? (KAS 4)

Yes

Has tinnitus been present for 6 months or more?(KAS 5) No                      

No                      

Tinnitus CPG no longer applies
but management strategies can apply 

to selected patients

Educate patient about management strategies
(KAS 6)

Is hearing loss present?           No 
(KAS 2a, 2b)

Yes
DO NOT RECOMMEND:

Recommend
hearing aid evaluation
(KAS 7)      

Medications (KAS 10)
rTMS (KAS 13)
Dietary Supplements (KAS 11)
Routine Imaging (KAS 3)                    May recommend sound therapy (KAS 8)

Is tinnitus unilateral?                                              No to each
Is tinnitus pulsatile?       
Does patient complain of hearing difficulties?

Tinnitus CPG no longer applies

Recommend CBT
(KAS 9)

Appropriate referral & workup,
Including imaging

Figure 1. Algorithm of guideline key action statements.
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able causes of tinnitus as well as to identify serious conditions 
that may cause tinnitus or accompany tinnitus. An appropriate 
clinical evaluation should occur early to direct the need for and 
the type of additional testing and treatment. Although these 
causes of secondary tinnitus should be evaluated and managed, 
exclusion of these disorders is necessary to identify the patients 
with primary tinnitus that are the focus of this CPG. In addition, 
the patient encounter should identify any severe coexisting 
mental illness, such as depression or dementia, as these patients 
may need expedited referral and management.

Clinicians who evaluate patients with tinnitus should docu-
ment the presence or absence of symptoms and conditions that 
dictate the need for referral to otolaryngology, audiology, and 
related specialties. These key signs and symptoms are listed in 
Table 6 and Table 7.

The history should include the details of onset of tinnitus, the 
duration of symptoms, and the effects of the tinnitus on patient 
QOL. The characteristics of the tinnitus should be detailed, 
including laterality and pulsatile nature. Auditory phenomena 
such as hallucinations should be excluded. Symptoms of hearing 
loss,44 disequilibrium, or other neurologic deficits should be doc-
umented. Ototoxic agents, including common over-the-counter 
medications such as aspirin (in high doses), can cause tinnitus.45 
Potential exposure to such ototoxic agents or suspect medications 
should be discussed. A history of excessive alcohol, caffeine, or 
tobacco use should be elicited.

Although most tinnitus patients will have few relevant pos-
itive physical findings, the examination should be directed to 
identify secondary tinnitus, with potentially treatable or 
explainable causes, as well as to find signs of serious disease 

Table 6. Key Details of Medical History in the Tinnitus Patient.a

Key Issue Significance Implication

Unilateral tinnitus Concern for focal auditory lesions, some serious,  
such as VS or vascular tumor

Referral for comprehensive audiologic assessment 
and an otologic evaluation; additional testing such as 
imaging where indicated

Pulsatile tinnitus Concern for vascular lesion, systemic cardiovascular 
illness

Consider cardiovascular and general physical 
examination (hypertension, heart murmurs, carotid 
bruits, venous hums); examination of the head and 
neck for signs of vascular tumors or other lesions; 
comprehensive audiology; imaging and other testing 
where indicated

Hearing loss Tinnitus is frequently associated with hearing loss, 
particularly SNHL; differentiate between conductive 
and SNHL, unilateral and bilateral; establish severity  
of hearing loss

Referral for comprehensive audiology; otologic 
evaluation to look for the wide range of pathologies 
that could cause hearing loss associated with tinnitus; 
consider hearing aid evaluation when indicated

Sudden onset of hearing 
loss with tinnitus

Sudden hearing loss requires prompt treatment to 
stabilize or improve hearing.

See sudden SNHL guideline44

New onset tinnitus Tinnitus perception may diminish or disappear,  
and/or tinnitus reactions may be reduced.

Evaluation and treatment is based on severity, and 
presence and absence of other symptoms

Noise exposure Tinnitus may be associated with prolonged noise 
exposure from occupational or recreational  
activities.

Counseling and education related to potential damaging 
effect of noise, acoustic trauma, and pertinent 
environmental exposures; referral for comprehensive 
audiologic assessment

Medications and potential 
ototoxic exposures

Some medications such as salicylates are associated 
with tinnitus; ototoxins can cause hearing loss 
and tinnitus. Interactions between medications 
have unknown effects and can exacerbate tinnitus 
symptoms.

Counseling regarding medication use, etiology of 
tinnitus is facilitated; patients can be provided list of 
known ototoxic medications as part of counseling; 
comprehensive audiologic assessment

Unilateral or asymmetric 
hearing loss

Possible presentation of serious lesion such as VS Audiologic and otologic assessment; imaging where 
indicated

Vertigo or other balance 
malfunction

Possible cochlear, retrocochlear, or other central 
nervous system disorder (Ménière’s disease, superior 
canal dehiscence, VS, other)

Audiologic, otologic, vestibular assessment; imaging and 
referral where indicated

Symptoms of depression 
and/or anxiety

Tinnitus is often accompanied by symptoms of 
depression and anxiety. The presence and severity 
of such symptoms will dictate the pace of evaluation 
and treatment as well as the need for referral to treat 
these issues.

Referral to mental health professionals for assessment 
and treatment of depression and/or anxiety; urgent 
referral for suicidal patients

Apparent cognitive 
impairments

Elderly patients at risk for tinnitus are also at risk for 
cognitive decline from dementia.

The presence of dementia will affect the results of 
tinnitus and audiologic assessments.

Abbreviations: SNHL, sensorineural hearing loss; VS, vestibular schwannoma.
aA definition of comprehensive audiologic assessment can be found in Table 8.
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associated with tinnitus. A routine examination of the head 
and neck, including careful otoscopy, is the focus of such an 
examination. A focused neurologic examination should 
exclude motor and/or sensory deficits as well as cranial nerve 
issues that may accompany central nervous system lesions. 
When pulsatile tinnitus is reported, the examination should 
focus on identification of cardiovascular disease and vascular 
lesions. A full head and neck examination, a general cardio-
vascular examination, and auscultation/palpation of the head 
and neck, the skull and mastoid prominences, and orbits 
should be part of this evaluation.

The examination may find treatable otologic conditions that 
cause tinnitus. Cerumen impaction or other ear canal obstruc-
tions are diagnosed with otoscopy.46 Tinnitus can occur in 
patients with middle ear disease, with or without resultant con-
ductive hearing loss, such as that caused by Eustachian tube 
dysfunction, otitis media, or otosclerosis.47,48 Disorders of the 
cochlea or vestibular apparatus, such as Ménière’s disease 
(endolymphatic hydrops)49 and superior canal dehiscence,50 can 
cause tinnitus. Vestibular schwannoma can cause tinnitus as 
well, as discussed in Key Action Statement (KAS) 2A.51

Tinnitus can occur with medical conditions not directly asso-
ciated with the ear. Vascular tumors and other vascular anoma-
lies can cause tinnitus, as can palatal/middle ear myoclonus.52 
Intracranial hypertension and even temporomandibular joint 
dysfunction have also been associated with tinnitus.53-55

Pulsatile tinnitus can be caused by intracranial hypertension, 
neoplasms, and vascular disorders and deserves special attention 
during the directed history and examination. Paragangliomas, 
also known as glomus tumors, can cause tinnitus. Although most 
of these tumors are in the abdomen, 3% of nonadrenal para-
gangliomas are in the head and neck.56 Glomus tumors are 
rare, but they are the most common tumor of the middle 

ear.56,57 Patients with glomus tumors commonly present with 
pulsatile tinnitus (80%), whereas some present with hearing 
loss (60%).58,59 Tinnitus from these lesions is usually unilat-
eral.56 Arteriovenous malformations (AVMs) and fistulae can 
cause tinnitus, and serious consequences, including intracere-
bral hemorrhage, may occur without treatment.60,61 Although 
the significance of vascular loop compression of the eighth 
cranial nerve is debated, 1 systematic review showed that such 
loops were 80 times more common in patients with pulsatile 
tinnitus than those with nonpulsatile tinnitus.62

Pulsatile tinnitus can be caused by less serious phenomena 
such as venous hums, aberrant carotid arteries, and carotid 
transmissions, many of which are unilateral. Venous hums are 
caused by turbulent blood flow through the jugular bulb, 
which is adjacent to the mastoid and middle ear, and can be 
associated with sigmoid sinus diverticulum or dehiscence. 
Tinnitus can occur from transmission of sound from the 
carotid artery to the cochlea. This can be caused by stenosis of 
the carotid artery and can also occur with transmitted sounds 
of heart murmurs.63 In light of these issues, the patient with 
pulsatile tinnitus should have a thorough medical evaluation 
to rule out systemic cardiovascular or neurologic disease. 
Examples of such disease include hypertension, hyperthyroid-
ism, vascular stenoses and aneurysms, and coronary artery 
disease.

Emotional distress and/or disturbance of sleep are often 
associated with severe tinnitus. The assessment of these issues 
associated with tinnitus is discussed in KAS 4. The initial his-
tory and physical examination should also include assessment 
of possible associated emotional disturbance or psychiatric ill-
ness, which is crucial for patients who may be severely 
depressed. Patients may not recognize or report anxiety and/or 
depressive symptoms associated with tinnitus. Such 

Table 7. Key Details of Physical Examination in the Tinnitus Patient.

Key Issue Significance Implication

Objective tinnitus Rarely, tinnitus can be heard by the clinician  
as well as the patient.

Objective tinnitus may be caused by identifiable 
diseases, such as vascular abnormalities and 
myoclonus.

Heart murmurs, carotid bruits,  
or vascular sounds

Cardiovascular disease and vascular lesions may 
cause tinnitus.

Treatment of the underlying disease may help 
tinnitus symptoms. Cardiovascular disease (carotid 
stenosis, heart murmurs, hypertension) can have 
morbidities more substantial than tinnitus and 
requires appropriate evaluation and treatment.

Focal neurologic signs Tinnitus patients should undergo neurologic 
assessment. Any focal neurologic deficits will 
dictate additional evaluation and treatment.

Referral to appropriate specialists (neurologists, 
otologists/neurotologists, head and neck surgeons, 
etc) and for appropriate workup, which may 
include imaging of the central nervous system

Otorrhea Sign of middle ear infection or otitis externa Treatment of otitis media/externa may improve 
tinnitus as well as associated hearing difficulties.

Signs of other external or  
middle ear disease on 
examination and/or  
otoscopy

Simple problems such as cerumen impaction or  
otitis media can be detected. Cholesteatoma, 
glomus tumors, and other uncommon middle  
ear disorders can be detected by otoscopy.

Appropriate referral can be made for diagnosis 
and treatment of external auditory canal issues 
such as cerumen, and middle ear disease such as 
otitis media or middle ear masses. Imaging can be 
performed when indicated.

Head and neck masses A head and neck mass associated with ipsilateral 
tinnitus requires prompt investigation.

Referral to appropriate specialists; imaging when 
indicated
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assessment will expedite appropriate referrals and interven-
tions and can also direct the most appropriate therapies as dis-
cussed in the other key action statements.

When evaluations are performed in adults older than age 
70, cognitive disorders represent comorbidities that could 
potentially alter management strategies and may impair the 
accuracy of the instruments used to assess the effect of tinni-
tus. For example, the incidence of Alzheimer’s disease world-
wide is 1% in those ages 60 to 70 years and up to 6% to 8% in 
those 85 years or older.

A complete evaluation for cognitive disorders is beyond 
the scope of this guideline; screening guidelines for 
Alzheimer’s disease and mild cognitive impairment have been 
previously published.64,65 However, a rapid screening test may 
facilitate the workup of tinnitus and guide appropriate refer-
rals. One such brief assessment of cognitive function, the 
clock drawing test, can be performed in such patients at the 
time of an evaluation for tinnitus. The following is a widely 
accepted method for the clock drawing test:

The patient is given a piece of paper and a pen. The 
examiner says, “I want you to draw a clock. Put  
the numbers on the face of the clock. Put the hands of 
the clock at 10 minutes after 11.” The examiner should 
not cue or assist the patient in the task but encourage the 
patient to do his or her best.

Studies of the clock drawing test have shown a mean sensitiv-
ity (85%) and specificity (85%) for the diagnosis of dementia.64 
Multiple scoring guidelines have been used to judge the clock as 
either “normal” or “abnormal” and thus determine whether the 
patient passes this screen for dementia.65-67 For screening pur-
poses, the clock should be judged as either correct (the numbers 
and the hands are placed appropriately) or incorrect (presence of 
any errors). Patients who produce an incorrect clock may be 
referred to an appropriate clinician for evaluation of cognition.

STATEMENT 2A. PROMPT AUDIOLOGIC EXAMINA-
TION: Clinicians should obtain a comprehensive audiologic 
examination in patients with tinnitus that is unilateral, asso-
ciated with hearing difficulties, or persistent (≥ 6 months). 
Recommendation based on observational studies, with a prepon-
derance of benefit over risk.

Action Statement Profile
•• Quality improvement opportunity: To address poten-

tial underutilization of audiologic testing in patients 
with tinnitus who are likely to have underlying hear-
ing loss and to avoid delay in such diagnosis

•• Aggregate evidence quality: Grade C, based on 
observational studies

•• Level of confidence in the evidence: Moderate, as lit-
erature about the effect of prompt audiologic assess-
ment on tinnitus management is scant

•• Benefits: Prioritize the need for otolaryngologic 
evaluation (if not already completed) using audiologic 

criteria; identify hearing loss, which is frequently 
associated with tinnitus; characterize the nature of 
hearing loss (conductive, sensorineural, or mixed; 
unilateral or bilateral); detect hearing loss that may 
be unsuspected; initiate workup for serious disease 
that causes unilateral tinnitus and hearing loss (ie, 
VS)

•• Risks, harms, costs: Direct cost of examination; 
access to testing; time

•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: None
•• Intentional vagueness: The term prompt is used to 

emphasize the importance of ordering a timely test 
and ensuring that it is done within 4 weeks of assess-
ment, preferably.

•• Role of patient preferences: Small; patients may par-
ticipate in decisions regarding timing of audiogram

•• Exclusions: None
•• Policy level: Recommendation
•• Differences of opinion: None

Supporting Text
The purpose of this recommendation is to advise the clinician 
on situations that warrant prompt audiology evaluation. 
Although evidence on the ideal timing of audiologic evaluation 
for tinnitus is scant and publication quality is modest, based on 
observational cohort studies, case series, or systematic reviews 
and meta-analyses of these studies, the GDG felt that priority 
for hearing evaluation is needed for those with perceived hear-
ing difficulties and those with persistent or unilateral tinnitus.

Audiologic examination is ideally obtained within 4 weeks of 
initial patient presentation, as more urgent audiologic evaluation 
is rarely needed for tinnitus patients and may not be readily avail-
able. Even though some medical conditions that cause tinnitus 
are serious, nearly all are indolent, slow-growing, or chronic 
lesions that rarely require urgent diagnosis or therapy. Sudden 
SNHL may occur along with tinnitus, and this condition warrants 
audiologic testing preferably at the time of presentation, or other-
wise no later than 2 weeks after presentation.68

Unilateral tinnitus, as compared to bilateral tinnitus, is 
more likely to be a symptom of a vascular lesion or VS, bar-
ring a clear history of trauma or surgery on the affected ear. 
Prompt audiologic evaluation is warranted in these cases as an 
initial diagnostic measure. Patients with tinnitus associated 
with hearing difficulties merit timely audiologic evaluation, as 
diagnosis and treatment of hearing loss may prove beneficial 
for communication as well as affording tinnitus relief (see 
KAS 7).

Vestibular schwannoma classically presents with unilateral 
SNHL with or without tinnitus.69 Vestibular schwannoma has 
an annual incidence of about 1 case per 100,000 in the United 
States,70 representing 5% to 10% of intracranial tumors in 
adults.71 In patients with VS, tinnitus is unilateral in 95% of 
cases.72 However, although unilateral tinnitus and hearing loss 
are common with VS, only 2% of patients with asymmetric or 
unilateral SNHL and tinnitus will actually have VS.71 A 
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systematic review of natural history studies found that in 
approximately 46% of cases, VS will demonstrate growth, 
with a mean annual growth rate of 1.2 mm/year.73 Although 
rare, the possibility of disease progression of VS, with conse-
quences from brainstem or cerebellar mass effect, advances 
the need for early diagnosis with audiologic testing and, where 
warranted, neuro-otologic workup and imaging.

Since tinnitus symptoms of 6 months or longer are less likely 
to improve spontaneously, audiologic testing is indicated to 
identify coexisting hearing loss, to detect hearing loss that may 
have been unsuspected or unnoticed by the patient, and to iden-
tify unilateral or asymmetric hearing loss that may indicate a 
more serious underlying problem. Audiology results can also 
assist in planning treatment interventions, as described later in 
this guideline. Last, documenting the baseline hearing status in 
a patient with persistent tinnitus allows future comparisons to 
detect progressive or fluctuating hearing loss and can also be 
useful for patient education.

The Role and Performance of Audiologic Testing
Audiologic testing is used to document the type, laterality, 
and severity of hearing loss, to determine whether additional 
audiologic or radiographic studies should be considered, and 
to determine if intervention is required for managing tinnitus 
and/or hearing loss. A comprehensive audiologic examination 
should adhere to the Preferred Practice Patterns74 standards 
established by the American Speech-Language-Hearing 
Association, as detailed in Table 8.

STATEMENT 2B. ROUTINE AUDIOLOGIC EXAMINA-
TION: Clinicians may obtain an initial comprehensive 
audiologic examination in patients who present with tin-
nitus (regardless of laterality, duration, or perceived hear-
ing status). Option based on observational studies, with a 
balance of benefit and harm.

Action Statement Profile
•• Quality improvement opportunities: To promote 

awareness of hearing loss associated with tinnitus, 
even in patients who do not have unilateral tinnitus 
or hearing difficulties, and to emphasize that clini-
cians do not have to wait 6 months before obtaining 
an audiogram if deemed appropriate

•• Aggregate evidence quality: Grade C, based on 
observational studies and prevalence of hearing loss 
in RCTs of tinnitus therapy

•• Level of confidence in the evidence: High
•• Benefits: Detect a hearing loss not perceived by the 

patient—SNHL, which is a treatable condition com-
monly associated with tinnitus; identify patients who 
may be candidates for sound therapy; identify oppor-
tunities for patient counseling/education

•• Risks, harms, costs: Direct costs of audiologic test-
ing; detection of minor audiologic abnormalities 
leading to potentially unnecessary further testing or 
referral; inconsistent access to testing

•• Benefit-harm assessment: Equilibrium

Table 8. Components of Comprehensive Audiologic Examination.

Key Component Pertinent Details

Thorough case history See Key Action Statement 1
Otoscopy with removal of excessive or obstructive cerumen See cerumen management guideline46

Current American National Standards Institute (ANSI) standards 
should be met regarding maximum allowable ambient noise  
levels in the test environment; calibration of the audiometer; 
audiogram documentation, including use of the proper aspect  
ratio; and symbols.

Ear-specific masked air and bone conduction thresholds, speech 
recognition threshold (SRT), and word recognition scores (WRS) 
should be obtained. Reliability and validity of test results should be 
documented. Air conduction (AC) thresholds should be measured 
at 250 to 8000 Hz. Additional mid-octave frequencies that may 
be helpful include 750, 1500, 3000, and 6000 Hz and should be 
measured if differences in thresholds at 500 and 1000 or 1000 and 
2000 Hz are ≥ 20 dB hearing level (HL). Bone conduction (BC) 
thresholds should be measured at 250 to 4000 Hz.

Ear-specific SRT in dB HL should be measured using standardized 
spondee word lists (eg, CID W-1), preferably recorded, but 
monitored-live voice (MLV) is acceptable.

Agreement between pure tone average (PTA) and SRT is helpful 
in assessing accuracy of hearing assessment and reliability of 
responses.

Ear-specific masked WRS (in %) should be measured at a  
presentation level of a 30- to 40-dB sensation level in  
reference to SRT using recorded versions of monosyllabic  
word lists (ie, NU-6, W-22, etc) and different word lists for  
each ear.

The clinician managing the patient with tinnitus will of necessity rely 
on the results of serial audiometric evaluations. As such, there 
is a need for proper audiologic documentation, not only of AC 
and BC thresholds as well as SRT and WRS, but also of masking 
levels, reliability, validity, word lists used, method of presentation 
(MLV or recorded), and type of transducer, in order for ongoing 
comparisons to be useful.

Ear-specific immittance measurements may be completed on  
each ear using equipment calibrated to current ANSI standards.

Immittance measures may include ear-specific tympanograms, ear-
specific contralateral acoustic reflex thresholds (dB HL) at 500 to 
4000 Hz, ear-specific ipsilateral acoustic reflex thresholds (dB HL) 
at 500 to 4000 Hz, and/or ear-specific acoustic reflex decay (dB HL) 
at 500 and 1000 Hz.
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•• Value judgments: None
•• Intentional vagueness: None
•• Role of patient preferences: Large role for shared 

decision making to proceed with audiologic exami-
nation

•• Exclusions: None
•• Policy level: Option
•• Differences of opinion: None

Supporting Text
The purpose of this recommendation is to emphasize that 
audiologic evaluation is an appropriate option at any time for 
any patient with tinnitus, even if the tinnitus is of recent onset, 
bilateral, or not accompanied by perceived hearing difficul-
ties. Tinnitus is usually associated with some degree of hear-
ing loss.75-79 Although the majority of patients who complain 
of tinnitus also complain of hearing problems,80 some hearing 
loss may be unappreciated in tinnitus patients. The audiologic 
evaluation should define the degree and nature of any hearing 
loss and assess the potential need for audiologic management 
of hearing loss and tinnitus.

In addition to the audiology testing, a brief assessment 
should be performed to determine if intervention specific to 
tinnitus is warranted. This assessment should involve the use 
of appropriate tinnitus questionnaires.81 Patients with tinnitus 
commonly attribute hearing problems to tinnitus.75,76,82 In 
these cases, it is particularly important to evaluate hearing lev-
els to determine how much of the patient’s complaint is due to 
a hearing deficit and how much is due specifically to the tin-
nitus. Such assessments of tinnitus are detailed in KAS 4.

Assessment of Auditory Function
A comprehensive audiologic examination should adhere to 
the Preferred Practice Patterns74 standards established by the 
American Speech-Language-Hearing Association, as detailed 
in Table 8.

A standard audiologic evaluation is routine practice for 
audiologists, but some of the procedures warrant special con-
siderations when patients present with tinnitus.83

Otoscopy is performed routinely prior to placing earphones 
for audiometric testing. Even a small amount of cerumen on the 
tympanic membrane can create a mass effect resulting in high 
frequency conductive hearing loss and tinnitus.84 It is therefore 
important to consider this possibility when performing otoscopy.

It is acceptable to use pulsed, warbled, or continuous tones 
for threshold testing, although the use of pulsed tones may 
assist some patients in distinguishing between the tones and 
the tinnitus, especially when the tinnitus pitch is close to the 
test frequency.85-87

Some patients with tinnitus have trouble tolerating louder 
sounds, and some report that certain sounds make their tinni-
tus louder. It is important to use caution when conducting 
suprathreshold audiologic testing. The following recommen-
dations can be helpful:

•• Use the softest effective masking sounds during tra-
ditional audiometry (the need for masking can be 

reduced by using insert earphones that increase inte-
raural attenuation).

•• Use comfortable levels of sound during word recog-
nition testing.

•• Approach reflex threshold and decay testing with par-
ticular caution as some patients have trouble tolerating 
the sounds used in these tests. In no instance should 
pure tones be delivered above 105 dB HL. Speech 
stimuli should not be delivered above 100 dB HL.

It should be noted that psychoacoustic testing of tinnitus is not 
routinely recommended, as these results are not helpful for 
diagnostic purposes, for guiding intervention, or for assessing 
outcomes of intervention. These measures typically include 
tinnitus loudness and pitch matching, minimum masking lev-
els, and residual inhibition testing.88

STATEMENT 3. IMAGING STUDIES: Clinicians should 
not obtain imaging studies of the head and neck in patients 
with tinnitus, specifically to evaluate the tinnitus, unless 
they have 1 or more of the following: tinnitus that localizes 
to 1 ear, pulsatile tinnitus, focal neurological abnormali-
ties, or asymmetric hearing loss. Strong recommendation 
(against) based on observational studies, with a preponder-
ance of benefit over harm.

Action Statement Profile
•• Quality improvement opportunity: Avoid overuse of 

imaging in patients with a low likelihood of any sig-
nificant benefit from the imaging.

•• Aggregate evidence quality: Grade C, based on 
observational studies

•• Level of confidence in the evidence: High
•• Benefits: Avoid testing with low yield; avoid harms 

of unnecessary tests (radiation, contrast, cost); avoid 
test anxiety; avoid detecting subclinical, incidental 
findings

•• Risks, harms, costs: Slight chance of missed diagno-
sis; relatively high costs and limited access to certain 
types of imaging studies

•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: The GDG made this a strong 

recommendation against, instead of a recommen-
dation against, based on consensus regarding the 
importance of avoiding low-yield, expensive tests 
with potential adverse events in patients with tin-
nitus

•• Intentional vagueness: Specific imaging studies 
are specified in the supporting text, including com-
puterized tomography (CT), computerized tomo-
graphic angiography (CTA), magnetic resonance 
imaging (MRI), and magnetic resonance angiogra-
phy (MRA)

•• Role of patient preferences: None
•• Exclusions: None
•• Policy level: Strong recommendation (against)
•• Differences of opinion: None
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Supporting Text
The purpose of this statement is to avoid inappropriate use of 
imaging studies in the evaluation of patients presenting with 
primary tinnitus. It is of the utmost importance to determine a 
number of historical and specific features of tinnitus early in 
the evaluation of these patients (see KAS 1) to determine 
whether or not to pursue imaging.

Common choices of imaging studies for patients with pri-
mary tinnitus include computerized tomography or computer-
ized tomographic angiography of the brain or temporal bone, or 
magnetic resonance imaging/angiography of the brain or inter-
nal auditory canals. The utility of imaging procedures in pri-
mary tinnitus is undocumented; no articles were found regarding 
the diagnostic yield of imaging studies with primary tinnitus, 
although there is considerable literature support for imaging 
patients who have tinnitus in association with hearing loss or 
other cranial neuropathies. Even in the setting of tinnitus and 
hearing loss, the yield of imaging studies is low and the yield is 
improved by correlative abnormal examinations.89,90

Computerized tomography studies use ionizing radiation, 
with a typical exposure level for a head CT with and without 
contrast media of 4 mSv.91 Four mSv is equivalent to approxi-
mately 40 chest radiographs or 10 mammograms; home expo-
sure to background radiation from radon gas is estimated at 2 
mSv annually.91 The potential exists for radiation-induced 
cancers appearing after a 10- to 20-year latency period, which 
is of particular concern in younger patients. Although the risk 
is small, it is real, and it requires a careful review of the risk-
benefit ratio for the study.91 Iodinated contrast is commonly 
used in evaluations of the brain and is a relatively safe prod-
uct, but it introduces the potential risk of allergic reactions 
including anaphylaxis and can be a nephrotoxic agent. The 
risk of severe or very severe reactions to iodinated contrast 
media ranges from 0.22% to 0.04%, depending on the agent 
used.92,93 Using iodinated contrast media also adds additional 
cost to the CT examination.

Magnetic resonance is more expensive and often less acces-
sible than CT. Magnetic resonance has its own unique set of 
potential contraindications and warnings. Some patients cannot 
tolerate the confinement of the MR equipment and long proto-
col durations. Some implantable medical devices, such as pace-
makers, implanted neurostimulators, and so on, may be 
contraindicated in the MR environment. Gadolinium, used as 
an MR contrast agent, can be toxic in the setting of renal failure 
and is responsible for the syndrome termed nephrogenic sys-
temic fibrosis.94 Such contrast agents also add to the cost of the 
MR procedure. If MR is performed, the high amount of noise 
generated by the procedure may be bothersome95; this may even 
exacerbate preexisting tinnitus. Magnetic resonance procedures 
are loud, even with noise protection using earplugs.

The cost for imaging studies varies widely, in part due to 
the wide range of studies that may be ordered, physician pref-
erence, whether the studies were performed in a hospital or 
outpatient setting, regional practice variances, and negotiated 
insurance plan adjustments. Example costs (Medicare 2013 
data downloaded from physician fee schedules on www.cms.
gov) for typical studies are $392 to $668 for a head CT 

angiographic study, or $529 to $871 for a head MRI with and 
without contrast; facility fees for CT and MRI may be even 
higher.

Ultimately, the low yield96-98 of these imaging studies and 
their potential downsides including costs, expensive inciden-
tal findings, and risks reduce their utility in the routine evalu-
ation of a patient with isolated or primary tinnitus. Imaging of 
a patient with tinnitus should instead be directed by presence 
or absence of associated symptoms (eg, unilateral or asym-
metric hearing loss, cranial neuropathy).

STATEMENT 4. BOTHERSOME TINNITUS: Clinicians 
must distinguish patients with bothersome tinnitus from 
patients with nonbothersome tinnitus. Strong recommenda-
tion based on inclusion criteria for RCTs on tinnitus treat-
ment, with a preponderance of benefit over harm.

Action Statement Profile

•• Quality improvement opportunity: To identify those 
patients in need of clinical management and limit 
unnecessary testing and treatment for others

•• Aggregate evidence quality: Grade B, based on 
inclusion criteria for RCTs on tinnitus treatment

•• Level of confidence in evidence: High
•• Benefits: Identify patients for further counseling and/

or intervention/management; determine effect of tin-
nitus on health-related QOL; identify patients with 
bothersome tinnitus who may benefit from additional 
assessment for anxiety and depression; encourage 
an explicit and systematic assessment of patients to 
avoid underestimating or trivializing the effect of  
tinnitus; avoid unnecessary interventions/manage-
ment of patients with nonbothersome tinnitus

•• Risks, harms, costs: Time involved in assessment
•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: None
•• Intentional vagueness: Method of distinguishing 

bothersome from nonbothersome is not specifically 
stated. One or more of the validated questionnaires 
described in the supporting text may be helpful.

•• Role of patient preferences: None
•• Exclusions: None
•• Policy level: Strong recommendation
•• Differences of opinion: None

Supporting Text
The purpose of this statement is to assist clinicians in distinguish-
ing bothersome from nonbothersome tinnitus. Identification of 
those with bothersome tinnitus will enable appropriate interven-
tion/management for patients with bothersome tinnitus and avoid 
unnecessary intervention/management for those who neither 
need nor want it. This guideline defines bothersome tinnitus as 
that which distresses the patients and affects their QOL and/or 
functional health status. These patients desire management strat-
egies to alleviate their tinnitus. Nonbothersome tinnitus does not 
have a significant effect on QOL but may result in curiosity or 
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concern about the cause, the natural history of the condition, and 
treatment options.

Tinnitus, as currently understood, has 2 components: per-
ception and reaction. Whereas a patient may complain of the 
perception (sound) of tinnitus, the clinician must also appreci-
ate the significance of the patient’s negative reaction (eg, 
anxiety and depression) to tinnitus. Clinicians should recog-
nize and attempt to manage both components.

A clinician may distinguish bothersome from nonbother-
some tinnitus by

1.	 Asking the patient if the tinnitus is bothersome, 
and if so, whether it is bothersome enough that the 
patient would like to pursue further intervention(s).

2.	 Asking the patient if the tinnitus interferes with com-
munication, concentration, sleep, or enjoyment of life.

3.	 Asking the patient how much time and effort the 
patient has put into seeking treatments for the tin-
nitus.

4.	 Administering 1 of several validated questionnaires/
surveys (Table 9).

Distinguishing bothersome from nonbothersome tinnitus will 
ensure that those patients who are offered therapy are similar to 
those enrolled in clinical trials, thereby making it possible to 
apply the recommendations from those trials. It is important that 
within the category of patients with bothersome tinnitus is a sub-
set of individuals who may be depressed or even suicidal. These 
patients warrant immediate psychiatric evaluation and treatment. 
For the patients with bothersome tinnitus, administration of 1 of 
several validated questionnaires will help characterize the type of 
tinnitus-related disability, as well as quantify the severity of such 
disability. These instruments will also obtain a baseline assess-
ment to assess the effect of interventions. In addition, the clini-
cian should determine who needs urgent or emergent psychiatric 
referral. In patients who appear severely anxious or depressed, it 
can be helpful to ask them if they have seen, or have considered 
seeing, a mental health professional.

Table 9. Comparison of Self-report Tinnitus Questionnaires.a

Questionnaire (Author, Year) Content Interpretation

Tinnitus Questionnaire and Tinnitus Effects 
Questionnaire (Hallam et al, 1988)105

52 items 3 level category scale
•  sleep disturbance
•  emotional distress
•  auditory perceptual difficulties
•  inappropriate or lack of coping skills

•  true
•  partly true
•  not true

Tinnitus Handicap Questionnaire (Kuk et al, 
1990)101

27 items 0 (strongly disagrees) to 100 
(strongly agrees)

•  physical, emotional, social consequence (factor 1)
•  effects on hearing (factor 2)

 

Tinnitus Reaction Questionnaire (Wilson et al, 
1991)100

26 items: distress consequences including: 5-point scale (0 = not at all; 4 = 
almost all of the time)

•  anger
•  confusion
•  annoyance
•  helplessness
•  activity avoidance
•  panic

 

Tinnitus Handicap Inventory (Newman  
et al, 1996)99

25 items 3 level category scale
• � role limitations in mental, social/occupational, 

physical functioning
•  anger, frustration
•  irritability
•  depression
• � catastrophic subscale: desperation, loss of control, 

inability to cope and escape, fear of grave disease

•  yes
•  sometimes
•  no

Tinnitus Functional Index (Meikle et al, 2012)102 30 items with 8 subscales (subscales not validated) 11-point scale (0 to 10)
•  intrusive
•  feeling
•  thinking
•  hearing
•  relaxing
•  sleeping
•  managing
•  quality of life

 

aAdapted from Newman and Sandridge.106
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Questionnaires can provide an important tool for under-
standing the problems faced by the patient. A simple clinical 
approach is to ask patients to make a list of the problems 
they attribute to their tinnitus.12 A number of tinnitus ques-
tionnaires have been developed to determine the level and 
types of handicaps faced by tinnitus patients, including the 
Tinnitus Handicap Inventory (THI),99 Tinnitus Reaction 
Questionnaire (TRQ),100 Tinnitus Handicap Questionnaire 
(THQ),101 and Tinnitus Functional Index (TFI).102 These ques-
tionnaires have also been used in clinical trials to assess treat-
ment effects.

Commonly used instruments are summarized in Table 9. 
These tinnitus questionnaires have been used to document 
problems resulting from tinnitus as well as to measure changes 
in tinnitus with treatment. The questionnaires differ primarily 
in the measurement scales they use and the primary functions 
and secondary activities affected by tinnitus.103,104 Because 
tinnitus is often associated with complex psychological issues, 
most of the questionnaires focus on emotions and the chal-
lenging thoughts experienced by these patients. Each of these 
instruments includes questions about sleep.

STATEMENT 5. PERSISTENT TINNITUS: Clinicians 
should distinguish patients with bothersome tinnitus of 
recent onset from those with persistent symptoms (≥ 6 
months) to prioritize intervention and facilitate discussions 
about natural history and follow-up care. Recommendation 
based on inclusion criteria in RCTs, with a preponderance of 
benefit over harm.

Action Statement Profile
•• Quality improvement opportunity: To identify 

patients with a duration of tinnitus similar to that 
studied in RCTs of tinnitus treatment; to identify 
those who may need and benefit from intervention; 
and to avoid inappropriate interventions for patients 
with shorter duration tinnitus

•• Aggregate evidence quality: Grade B, based on 
inclusion criteria in RCTs

•• Level of confidence in the evidence: Moderate, based 
on varying tinnitus duration in RCTs, with some includ-
ing patients with tinnitus of less than 3 months’ duration

•• Benefits: Identify patients who have a duration of 
tinnitus similar to the patients included in RCTs, and 
identify those patients who are most likely to benefit 
from intervention

•• Risks, harms, costs: Defer treatment that may ben-
efit some tinnitus patients who do not have persistent 
symptoms

•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: Despite some variation in inclusion 

criteria for duration of tinnitus used in clinical trials, 
the GDG felt that 6 months was a reasonable time to 
conclude that the tinnitus would likely persist.

•• Intentional vagueness: None
•• Role of patient preferences: None

•• Exclusions: None
•• Policy level: Recommendation
•• Differences of opinion: None

Supporting Text
The purpose of this statement is to emphasize the impor-
tance of identifying patients with tinnitus that is bothersome 
and persistent for longer than 6 months. These patients are 
less likely to have spontaneous improvement and are the 
ones who have been included in most studies of interven-
tions for tinnitus. The majority of RCTs of tinnitus therapies 
enroll subjects with moderate severity tinnitus of at least 6 
months’ duration. A review of 89 RCTs yielded only 1 trial 
with enrollment limited to new onset tinnitus (less than 3 
months’ duration)107 and 1 trial of tinnitus less than 6 
months’ duration.29

Another reason for distinguishing those with recent onset tin-
nitus from those with persistent tinnitus is the potential for resolu-
tion of tinnitus within 6 months of onset, with avoidance of 
expensive or time-consuming evaluations and treatments. 
Clinical trials that use either wait list control groups or minimal 
interventions report significant spontaneous improvement in tin-
nitus distress over study periods of several months in subjects 
with short duration tinnitus and young age.28,29 Surveys of tinni-
tus self-help groups also report a decreased range and intensity of 
tinnitus-related problems as a function of time since onset.12

Patients with new onset tinnitus can be reassured that, for 
many, the natural course of tinnitus is to improve over time 
and become less problematic and intrusive. The data discussed 
in the CPG previously provide some benchmarks regarding 
the natural progression (and regression) of bothersome tinni-
tus over time. There is a moderate degree of spontaneous 
improvement over time, and there appears to be habituation in 
a sizeable percentage of patients over a prolonged period. 
These improvements pertain to reactions to tinnitus and do not 
indicate that the tinnitus perception is decreased over time.

STATEMENT 6. EDUCATION AND COUNSELING: 
Clinicians should educate patients with persistent, bother-
some tinnitus about management strategies. Recommendation 
based on studies of the value of education and counseling, with a 
preponderance of benefit over harm.

Action Statement Profile
•• Quality improvement opportunity: To address poten-

tial underutilization of education and counseling 
by clinicians who manage patients with persistent, 
bothersome tinnitus. To bring awareness of available 
management strategies to the patient.

•• Aggregate evidence quality: Grade B, based on studies 
of the value of education and counseling in general, and 
grade C based on such studies in tinnitus in particular

•• Level of confidence in the evidence: High
•• Benefits: Improved QOL; increased ability to cope 

with tinnitus; improved outcomes and patient satis-
faction; less health care utilization
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•• Risks, harms, costs: Direct cost and time
•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: None
•• Intentional vagueness: None
•• Role of patient preferences: None
•• Exclusions: None
•• Policy level: Recommendation
•• Differences of opinion: None

Supporting Text
The purpose of this statement is to make sure clinicians and 
patients understand that management strategies for persistent, 
bothersome tinnitus do exist. Clinicians should engage the 
patient or the patient’s proxy in decision making with aware-
ness of the natural history, the prognosis, and management 
options. Although many patients seek help for their tinnitus, 
they are often told that little or nothing can be done to help 
them. Most patients, and many clinicians, do not know the 
options available for management of tinnitus. They face 
tempting advertisements and claims of treatments and cures. 
Some patients are desperate, and some not well-informed; 
often, such patients will seek any kind of treatment offer that 
has the appearance of legitimacy. Despite a lack of cure for 
primary tinnitus, there are many approaches to treatment that 
can improve symptoms and relieve distress.

Tinnitus is a complex, multifactorial problem with many 
potential options that can help the patient cope with the condition. 
Clinicians should point out that there is no established cure for 
tinnitus, but they should also avoid making statements that may 
exacerbate a patient’s negative reaction to tinnitus. Members of 
the GDG recalled statements such as, “There is nothing that can 
be done for tinnitus,” “You’ll just have to learn to live with it,” or 
“This can be caused by a brain tumor.” Patient education should 
instead emphasize that tinnitus itself is a symptom and not a dan-
gerous disease, and a comprehensive assessment can exclude any 
associated medical conditions that require prompt treatment.

Patient counseling should include information on the asso-
ciation between tinnitus and hearing loss and should also dis-
cuss lifestyle factors that can have positive and negative 
effects on tinnitus management. Counseling should include 
information on hearing protection from noise, noting the asso-
ciation between noise-induced hearing loss and tinnitus. 
Patients should be encouraged to return for follow-up and re-
assessment if their tinnitus persists and remains bothersome or 
if it worsens over time.

The evidence for counseling and sound therapy for man-
agement of tinnitus is discussed in KAS 6 through 9. These 
studies demonstrate that patients can benefit from counseling 
and sound therapy. There are also studies showing that self-
help brochures and books provide benefit.

The clinician can inform and educate tinnitus patients 
(Table 10) by

•• Providing brochures.
•• Suggesting self-help books.
•• Describing counseling and sound therapy options.

•• Discussing the availability, but also the lack of 
proven benefits, of pharmacologic and other medical 
therapies, as well as other options such as comple-
mentary and alternative medicine (CAM).

•• Referral to other professionals.
•• Referral to support organizations and member health 

professionals (Table 11).

Provide Brochure
Many brochures are available from professional organizations 
and some have been published (eg, http://www.ata.org/
resources, www.entnet.org, www.washingtondc.va.gov/
departments/audiology.asp, http://www.asha.org/).108

Suggest Self-Help Book
Self-help books are available that focus on different 
approaches. For example, Henry and Wilson109 focused on a 
cognitive behavior modification approach, providing struc-
tured and systematic exercises. Preliminary results of a con-
trolled study showing the benefits have been reported.110 
Tyler111 addressed a variety of topics, including sleep, medi-
cations, hyperacusis, “Your Life and Tinnitus,” and “Changing 
Reactions.” A number of books in the lay press may help 
patients and clinicians understand the mechanisms of tinnitus 
as well as some treatments that have been studied.112 Patient 
workbooks such as the “step-by-step guide” by Henry et al113 
may be helpful. The work by Davis114 contains review chap-
ters on hearing, causes, and “Changing Your Thinking.” One 
controlled study showed that self-help books help patients 
with tinnitus.115 A meta-analysis of self-help interventions 
found greater reduction of tinnitus distress and depressiveness 
when compared to a passive control (information only/discus-
sion forums), and no difference when compared to face-to-
face group treatment control.29

Describe Counseling and Sound Therapy 
Options
The clinician should emphasize to patients that although there 
is no “cure” at present, there are many things that they can do 
to make tinnitus less of a problem and thereby to improve 
their QOL. There is a wide variety of tinnitus counseling 
options available (see KAS 8 and 9).116 These options range 
from providing basic information to focused activities in the 
areas primarily affected by tinnitus (thoughts and emotions, 
hearing, sleep, and concentration). A wide variety of non-
wearable and wearable sound therapy devices is also avail-
able. These range from broadband noise to background music, 
and on most devices, the sound quality and level can be 
modified. Although not for everyone, these devices can be 
very helpful for many. Many everyday devices, such as CD 
and MP3 players, smartphones, and radios, can actually be 
helpful for sound therapy. Patients should be educated about 
the potential benefits of sound therapy and can use these 
everyday devices to determine their benefit prior to consider-
ing the purchase of sound therapy devices. These options are 
discussed in this guideline in KAS 8.
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Refer to Other Professionals
Patients with persistent, bothersome tinnitus can be referred 
to health care professionals, particularly those who offer evi-
dence-based approaches to tinnitus management. These would 
include audiologists, otolaryngologists/otologists, psychia-
trists, and psychologists.

STATEMENT 7. HEARING AID EVALUATION: 
Clinicians should recommend a hearing aid evaluation for 
patients with hearing loss and persistent, bothersome tin-
nitus. Recommendation based on observational studies with a 
preponderance of benefit over harm.

Action Statement Profile
•• Quality improvement opportunities: To promote aware-

ness of the beneficial effect of hearing aids on tinnitus 
and encourage utilization of this first-line audiologic 
intervention for patients with tinnitus, even those who 
might otherwise be marginal hearing aid candidates

•• Aggregate evidence quality: Grade C, based on 
observational studies

•• Level of confidence in the evidence: High
•• Benefits: Raise awareness of potential beneficial effects 

of hearing aids on tinnitus; ensure that patient receives 
proper guidance regarding benefits and costs of hear-
ing aids; provide patients who have hearing loss with 
access to information and interventions that may allevi-
ate hearing loss and improve function/QOL

•• Risks, harms, costs: Direct cost related to dispensing 
of a hearing aid

•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: Perceived lack of awareness 

regarding the ability of hearing aids to improve QOL 
for patients with tinnitus

•• Intentional vagueness: The level of hearing loss is not 
specified because hearing loss-associated tinnitus may 
benefit from hearing aids even if the hearing loss is only 
of a mild degree, or even if there is a more severe unilat-
eral SNHL associated with the tinnitus.

•• Role of patient preferences: Patient may accept or 
decline the recommendation to pursue a hearing aid 
evaluation

Table 10. Patient Education Discussion Points for Bothersome Tinnitus.

1.  Definition of tinnitus Tinnitus is sound that is created in the ears or in the head. It is a symptom and not a disease. 
People with chronic tinnitus usually hear it all or most of the time. For some people, tinnitus is 
intermittent.

2. � Distinguishing tinnitus from transient 
ear noise (brief spontaneous tinnitus)

Transient ear noise is a sudden whistling sound accompanied by the perception of hearing loss. 
The event is unilateral and seems to occur completely at random without anything precipitating 
the sudden onset of symptoms. Often, the ear feels blocked during the episode. The symptoms 
generally dissipate within a period of about a minute. Transient ear noise, sometimes also called 
brief spontaneous tinnitus, is normal.

3. � Assessment of tinnitus and associated 
hearing loss

Patients with tinnitus commonly attribute hearing problems to tinnitus. The clinician should 
determine how much of a patient’s complaint is due to a hearing problem and how much is 
due specifically to the tinnitus. Such assessment may require an audiologic examination and 
appropriate questionnaires.

4. � Tinnitus can be temporary Exposure to loud noise can cause temporary threshold shift as well as temporary tinnitus. Tinnitus 
induced in this fashion will likely resolve within a few days following the insult. Repeated 
episodes of noise exposure increase the likelihood that the tinnitus will become permanent.

5. � Drugs and tinnitus Tinnitus can be induced by a number of medications and drug interactions. Such tinnitus is usually 
temporary (typically lasting 1 to 2 weeks postexposure) but can be permanent—especially with 
the use of aminoglycoside antibiotics or the cancer chemotherapeutic drug cisplatin. Aspirin is 
well known to cause temporary tinnitus, although the dosage generally has to be rather high 
to induce tinnitus. Other medications that can cause temporary tinnitus include nonsteroidal 
anti-inflammatory drugs, loop diuretics, and quinine. Drugs used to treat mental health and sleep 
conditions also may trigger or exacerbate tinnitus.

6. � No cure for primary tinnitus A cure for primary tinnitus does not yet exist, and despite claims to the contrary, no method has 
been proven to provide long-term suppression of tinnitus. We can help patients by relieving the 
functional effects of tinnitus, such as sleep disturbance, difficulty concentrating, problems with 
hearing, and difficulty relaxing. Patients need to be informed that although tinnitus cannot be 
cured, they can learn to manage their reactions to it, thereby improving their QOL. Health care 
professionals should be compassionate regarding patients’ concerns and fears about tinnitus. 
A brief overview of the evidence-based interventions discussed later in this guideline can be 
presented.

7. � Current theory on the  
pathophysiology of tinnitus

Research suggests that tinnitus results from the compensatory adaptation of the central auditory 
system to hearing loss. Clinical observations establish the near universal association of tinnitus 
with hearing loss. Hearing loss associated with tinnitus can range in severity from minimal to 
profound, and most people with hearing loss do not experience tinnitus. Changes in inhibitory and 
excitatory neurotransmitters occur throughout the auditory pathway in association with tinnitus.
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•• Exclusions: None
•• Policy level: Recommendation
•• Differences of opinion: None

Supporting Text
The purpose of this statement is to recommend a hearing aid 
evaluation for possible hearing amplification in patients with 
bothersome tinnitus and hearing loss. Hearing aids can poten-
tially improve QOL for patients and are most likely underuti-
lized because the level of hearing loss and severity of tinnitus 
may not be directly correlated. Hearing aids, in general, are 
underutilized, as 3 of 4 people with hearing loss and 6 of 10 
with moderate to severe hearing loss do not use hearing aids.117

Hearing aid or amplification refers to ear-level devices, which 
are custom fit by an audiologist or hearing aid dispenser. Sound 
therapy devices, including ear-level sound generators used for 
masking or habituation, are discussed in KAS 8.

The recommendation of hearing aids for tinnitus is mostly 
based on empiric evidence. As many tinnitus patients suffer from 
hearing loss and benefit from the use of sound to mitigate effects 
of tinnitus, a natural first step is to offer them hearing aids.24 
Survey and case control studies have shown that some tinnitus 

patients who use their aids consistently have reduced symp-
toms.118,119 The prospective studies of hearing aids for relief of 
tinnitus are generally of low quality. These studies are limited by 
methodologic issues that include selection bias, small sample 
size, short treatment duration, and use of confounding additional 
treatments such as sound therapy and/or counseling.120-124

Hearing amplification can improve a patient’s QOL by both 
treating hearing loss and making the tinnitus less noticeable. 
Based on long-term retrospective studies, patients suffering from 
hearing loss and tinnitus receive at least modest benefit from 
amplification in coping with their tinnitus.118,125,126 The conclu-
sions and generalizability of these studies are limited by selection 
bias, issues with control groups, and use of counseling for tinnitus 
in controls and active treatment (hearing aid) groups.

It is unfortunate that the expense of hearing aids is usually not 
fully covered by medical insurance plans. Medicare does not pro-
vide coverage for hearing aids. Compliance with hearing aids is 
low even for those with documented hearing loss. Chien and 
Lin127 analyzed National Health and Nutritional Examination 
Surveys data from 1999 to 2006 and noted that hearing aids were 
used by only 14.2% of individuals ≥ age 50 years with hearing 
loss as defined by a pure tone average > 25 dB HL. These authors 

Table 11. Professional Organizations and Patient Support Groups for Tinnitus.

Organization Contact Information (Website) Description Publication

American Academy of 
Otolaryngology–Head and 
Neck Surgery (AAO-HNS)

www.entnet.org • � Largest professional organization 
of otolaryngologists

•  AAO-HNS Bulletin
• � Otolaryngology–Head and Neck 

Surgery
American Tinnitus 

Association (ATA)
www.ata.org • � Largest tinnitus patient 

membership and advocacy 
organization

•  Tinnitus Today

American Speech-Language-
Hearing Association 
(ASHA)

www.asha.org • � Professional association of > 
166,000 audiologists, speech-
language pathologists, and 
hearing scientists

•  American Journal of Audiology
•  ASHA Leader

American Academy of 
Audiology (AAA)

www.audiology.org • � Largest professional  
organization of audiologists

•  Audiology Today
• � Journal of the American Academy of 

Audiology
Hearing Health Foundation 

(HHF)
www.hearinghealthfoundation.org • � Largest private funder of  

hearing research
•  Hearing Health Magazine

Tinnitus Research Initiative 
Foundation (TRI)

http://www.tinnitusresearch.org/ • � Research foundation based in 
Germany

• � Hosts worldwide collaborations 
of tinnitus investigators with 
workshops and conferences

•  TRI Newsletter
• � Proceedings of the conferences 

and workshops

National Institute on 
Deafness and Other 
Communication Disorders 
(NIDCD)

www.nidcd.nih.gov • � National Institutes of  
Health institute that supports 
and conducts research on 
hearing health care issues, 
including tinnitus

•  NIDCD News Updates
•  Inside Newsletter

British Tinnitus Association www.tinnitus.org.uk • � British organization that 
provides support and education 
about tinnitus

•  Hosts annual conferences
•  Funds research

•  Quiet quarterly magazine

Hyperacusis Network www.hyperacusis.net • � Support/education for those 
suffering from sound sensitivity 
and pain
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estimated that almost 23 million older Americans with docu-
mented hearing loss did not use hearing aids. A recent review of 
studies of hearing aid nonuse identified key issues with hearing 
aid value, amount of perceived benefit, and fit and comfort of the 
devices.128 Although minor problems associated with hearing aid 
use include skin hypersensitivity, cerumen impaction, or recur-
rent otitis externa, these issues usually can be managed with 
appropriate fitting and follow-up.

Despite the lack of high-quality evidence supporting hear-
ing aids as a treatment for tinnitus, the GDG felt that recom-
mending a hearing aid evaluation would enable tinnitus 
patients to make better decisions about whether to proceed 
with a hearing aid trial. Although Shekhawat et al129 acknowl-
edged the general low quality of evidence in a review of the 
use of hearing aids for tinnitus, they did report that 17 of 18 
reviewed trials showed benefit with hearing aid use. Given the 
improvement in communication functions and health-related 
QOL following the provision of amplification130 coupled with 
the potential benefits of tinnitus relief with minimal risks, 
evaluation for hearing aid use is a reasonable recommendation 
for patients with tinnitus and documented hearing loss.

STATEMENT 8. SOUND THERAPY: Clinicians may rec-
ommend sound therapy to patients with persistent, both-
ersome tinnitus. Option based on RCTs with methodological 
concerns, with a balance between benefit and harm.

Action Statement Profile
•• Quality improvement opportunity: To promote 

awareness and utilization of sound therapy as a rea-
sonable management option in patients with persis-
tent, bothersome tinnitus

•• Aggregate evidence quality: Grade B, based on RCTs 
with methodological concerns

•• Level of confidence in the evidence: Medium, as 
strength of evidence is low

•• Benefits: Access to technology/devices that may relieve 
tinnitus; improve QOL, sleep, and concentration

•• Risks, harms, costs: Consequences of recommend-
ing an intervention of uncertain efficacy; promoting 
false hope; costs associated with sound therapy

•• Benefit-harm assessment: Equilibrium
•• Value judgments: None
•• Intentional vagueness: None
•• Role of patient preferences: Significant role in decid-

ing whether to pursue sound therapy and to choose 
among the available options

•• Exclusions: None
•• Policy level: Option
•• Difference of opinion: One GDG member expressed 

a difference of opinion about mechanisms of sound 
therapy, in particular with the concepts of partial and 
total masking.

Supporting Text
The purpose of this statement is to inform clinicians  
about the role of sound therapy as an option for treatment 
of persistent, bothersome tinnitus. Sound therapy is used  
to induce a sense of relief from the stress of tinnitus, 
reduce the contrast between the environment and the 
patient’s perception of the tinnitus, and distract attention 
from the tinnitus, using a variety of acoustic device options 
(Table 12).

Table 12. Examples of Sound Therapy Device Options.

Device Example

Environmental enrichment devices • � Tabletop sound machines generate different types of nature and/or environmental sounds (eg, 
rain, wind, waterfall)

• � CD recordings or personal audio players generate music, nature sounds, and/or environmental 
sounds through speakers

•  Tabletop water fountains
•  Fans, TV, radio
• � Smartphones or tablets with apps specifically created to produce a variety of sounds that aid 

in tinnitus relief
Hearing aids (see KAS 7) • � Digital signal processing devices allow for flexibility in manipulating the acoustic signal based on 

the patient’s hearing loss severity and audiometric configuration
• � Open-fit hearing aids permit normal entry of environmental sounds into the ear canal, 

promoting a masking/partial masking effect
Sound generators • � Ear-level sound generators that produce broadband noise(s) (eg, white noise, pink noise) are a 

choice for patients with normal or near-normal audiometric thresholds
•  Available in in-the-ear or behind-the-ear styles

Combination tinnitus instruments •  Contain hearing aid circuit and noise-producing circuit in the same device
•  Allow patients who have both hearing loss and tinnitus to use a single device
• � Hearing technology is now available that incorporates wireless, portable, audio-streaming 

devices that can be connected, via a mini-jack plug or Bluetooth, to a variety of audio sources 
(eg, MP3 player, smartphone, tablet)
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Proposed Mechanism of the Benefits of Sound 
Therapy for Tinnitus
Sound therapy for tinnitus is defined as any use of sound 
intended to alter the tinnitus perception and/or reactions to 
tinnitus for clinical benefit. Hearing aid use for tinnitus relief 
has been discussed in KAS 7. Numerous methods of sound 
therapy have been used since tinnitus masking was introduced 
in the 1970s.131,132 Two general types of sound therapy 
approaches have been investigated for tinnitus management: 
partial masking and total masking. Both employ broadband 
noise sound generators, hearing aids, or combination devices 
(sound generator and hearing aid circuitry housed in the same 
unit) in the management process. The clinical application of 
sound therapies has generally focused on managing reactions 
to tinnitus and suppressing perception of tinnitus. Evidence is 
currently lacking that the tinnitus can be suppressed using 
acoustic stimulation.133

Sound therapy is thought to provide relief from tinnitus134 
and reduce the emotional consequences of tinnitus. Some 
individuals experience residual inhibition following total or 
partial masking (ie, tinnitus suppression or temporary disap-
pearance of the tinnitus sensation after exposure to an external 
sound). Sound therapy may promote habituation to the tinni-
tus by reducing the contrast between the tinnitus and environ-
mental sound,131,132,135 provide sounds that are soothing to 
induce a sense of relief from stress or tension caused by tin-
nitus,136 or provide sounds that are interesting with the goal of 
distracting the patient’s attention away from the tinnitus 
(active attention diversion).136 The specific parameters of 
sound therapy that optimally provide tinnitus benefit are not 
yet established.

Evidence to support most tinnitus treatment strategies used 
in current practice is either lacking or of poor quality,137 
including the use of sound therapy.138 Hobson et al120 per-
formed a systematic review of sound therapy for tinnitus and 
concluded that studies of sound therapy for tinnitus have gen-
erally been of low quality, and analysis of these studies did not 
show that sound therapy on its own provides significant ben-
efit. These authors noted that this “absence of conclusive evi-
dence should not be interpreted as evidence of lack of 
effectiveness,” and they stated that “optimal management may 
involve multiple strategies.”

A recent AHRQ CER36 evaluated 4 RCTs assessing 5 dif-
ferent sound technology interventions in head-to-head com-
parisons. Two of the studies evaluated whether benefits are 
enhanced when sound generators are combined with other 
management options such as CBT, informational counseling, 
or relaxation therapy. Although half of the studies reported 
benefit from sound therapy, none showed any significant dif-
ferences between treatments. This AHRQ review considered 
tinnitus retraining therapy (TRT) to be a “psychological and 
behavioral intervention.” All studies included in the review 
demonstrated insufficient strength of evidence due to high risk 
of bias and imprecise estimates due to small sample sizes. Yet, 
results of RCTs may be somewhat misleading when patients 
with tinnitus are treated as a homogeneous group. That is, 

sound therapy treatment effects for individual patients may be 
washed out due to reported mean data, lax inclusion/exclusion 
criteria, and existence of subtypes of tinnitus that respond dif-
ferently to treatments.108,139,140

Some Examples of Sound Therapy for Tinnitus
The primary objective of tinnitus masking therapy (TMT) is 
to use sound, primarily broadband noise, to induce tinnitus 
relief and promote habituation.141 The aforementioned review 
of TMT in the management of adults with tinnitus120 did not 
find strong evidence of benefit. Only 6 trials met inclusion 
criteria, and these trials varied in design, type of sound ther-
apy device used, and outcome measures employed to evaluate 
treatment effect.

Tinnitus habituation is defined as an adaptation process of 
the auditory system that reduces the perceived signal intensity 
of the tinnitus as well as an individual’s reaction to the tinni-
tus.30 Tinnitus retraining therapy, a modification of habituation 
therapy,142,143 is composed of 2 major components: (1) maskers 
set at the “mixing point” (ie, where the masking noise and tin-
nitus blend together) or slightly below the patient’s perceived 
tinnitus (ie, partial masking); and (2) “directive” counseling, 
which is primarily educational in content. Recently, it has been 
shown that total masking can also promote habituation.144

Phillips and McFerran145 performed a systematic review of 
the literature to assess the efficacy of TRT and included trials 
that compared TRT with either no treatment or other forms of 
tinnitus therapy. Only 1 trial146,147 met inclusion criteria. Most 
studies were excluded because they used modified versions of 
the TRT protocol. The single included study found benefit for 
TRT in the treatment of tinnitus based on validated outcome 
measures (THI, THQ, and Tinnitus Severity Index); however, 
the study had methodological flaws that included problems in 
subject allocation, lack of blinding, and perhaps inability to 
generalize to the entire tinnitus population, as most subjects 
were male veterans with a history of noise exposure.

Criticism of the original description of TRT includes 
acknowledgment that there may be a need for additional psy-
chological intervention (beyond directive counseling) such as 
CBT/cognitive restructuring techniques.148,149 Furthermore, 
several roadblocks to the habituation process posed by patients 
undergoing sound therapy have been suggested, including an 
elevated arousal state, avoidance of exposure to external noise 
and/or tinnitus, and negative beliefs about tinnitus.150

Because music therapy may have health and wellness-
related benefits,151 it has been used as an alternate sound ther-
apy for tinnitus. For example, neuromonics tinnitus treatment 
(NTT) was developed using an acoustic desensitization proto-
col combining music and ongoing counseling.152 The NTT 
body-worn device generates spectrally modified music (com-
pensating for the patient’s hearing loss) delivered to the ears 
using noise that is embedded within the music stimuli. In a 
second phase of NTT, the noise is removed. Neuromonics tin-
nitus treatment has been the subject of several peer- and non-
peer-reviewed clinical studies conducted by developers of this 
intervention protocol153-157; however, the reported merits of 
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NTT have been questioned, based on the lack of “method-
ological transparency” of published papers, limited indepen-
dent investigations demonstrating long-term benefit in a large 
sample of patients, and a dearth of studies comparing this 
approach to other sound therapy options.158

Harm versus Benefit of Sound Therapy
Despite the paucity of systematic reviews and RCTs demon-
strating clear-cut evidence for sound therapy in alleviating 
bothersome tinnitus, there is an extensive body of literature 
describing the underlying rationale, clinical methodologies, and 
success rates for different sound therapy approaches.159-163 No 
side effects or morbidity have been reported from the use of any 
sound therapy intervention or placebo therapy.36 Sound therapy 
has the disadvantages of cost, inconvenience, and dissatisfac-
tion. Therefore, patients seeking sound therapy must be pro-
vided realistic expectations regarding potential outcomes as 
well as costs (both emotional as well as financial) associated 
with the various forms of sound therapy. Sound therapy may be 
a reasonable management option to offer patients when appro-
priate counseling is provided by the clinician.

STATEMENT 9. COGNITIVE BEHAVIORAL THERAPY: 
Clinicians should recommend CBT to patients with persis-
tent, bothersome tinnitus. Recommendation based on RCTs, 
with a preponderance of benefit over harm.

Action Statement Profile
•• Quality improvement opportunity: To promote 

awareness and utilization of CBT as an effective 
management option in patients with persistent, both-
ersome tinnitus

•• Aggregate evidence quality: Grade A, based 
on multiple systematic reviews of RCTs

•• Level of confidence in the evidence: Moderate, 
based on concerns about methodology and sample 
size of trials

•• Benefits: Treatment of depression and anxiety; 
improved QOL, tinnitus coping skills, and adherence 
to other tinnitus treatments

•• Risks, harms, costs: Direct cost; time involved (mul-
tiple sessions, 1-2 hours each); availability to ser-
vices may be limited

•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: None
•• Intentional vagueness: None
•• Role of patient preferences: None
•• Exclusions: None
•• Policy level: Recommendation
•• Differences in opinion: None

Supporting Text
The purpose of this statement is to support the use of CBT for 
persistent, bothersome tinnitus. Cognitive behavioral therapy, 
originally developed for treatment of depression and anxiety, 
has been shown to be effective in the treatment of tinnitus-
related distress (Figure 2).

Cognitive behavioral therapy teaches skills to identify neg-
ative thoughts that result in distress and restructure them so 
the thoughts are more accurate or helpful (Table 13). For 
example, a tinnitus patient may have the thought, I won’t enjoy 
dinner because I won’t be able to hear over my tinnitus, which 
leads to the behavior, Do not go to dinner, and the feeling, Sad 
because my wife went to dinner without me. With CBT, the 
alternate thought could be, I might not be able to hear over my 
tinnitus but I might still enjoy the food and atmosphere, with 
the resulting alternate behavior, Go to dinner and see if you 
enjoy yourself, and an alternate outcome/feeling, Enjoying the 
food and feeling content. The treatment also includes behav-
ioral interventions such as learning relaxation techniques, 
exposure to feared stimuli, instruction on sleep hygiene, and 
auditory enrichment. An example of an 8-week tinnitus treat-
ment program using CBT is detailed in Table 14.

A beneficial effect of CBT for patients with tinnitus is sug-
gested by several systematic reviews, although conclusions 
must be tempered by the modest sample sizes and combinabil-
ity of the included studies. Andersson and Lyttkens164 ana-
lyzed 18 studies of psychological treatments for tinnitus and 
concluded that CBT was more effective than behavioral treat-
ments alone. A Cochrane review by Martinez-Devesa and col-
leagues165 later found CBT to offer a significant improvement 
in the depression associated with tinnitus and QOL (decrease 
of global tinnitus severity) in 8 trials but did not find any effect 
on subjective tinnitus loudness in 6 trials. Hesser et al166 
reviewed 15 studies and found sustained benefits of CBT on 
tinnitus-specific outcome measures and smaller benefits for 
mood outcomes. Hoare et al138 reviewed strategies for tinnitus 
management identified in a guideline from the United 
Kingdom, of which only CBT had adequate data for statistical 
pooling that showed moderate efficacy to be reasonably estab-
lished. In contrast to the reviews just discussed, the evidence 
report from AHRQ found low strength of evidence to support 
CBT, but their review included studies of interventions that 
did not include a cognitive component.36

THOUGHT/COGNITION:
My �nnitus will never get be�er.

BEHAVIORS/ACTIONS:
Avoid pleasant ac�vi�es

Don't go to therapy
Isolate from loved ones

Lash out at others

EMOTIONS/FEELINGS:
Anger
Fear

Depression
Hopelessness

Loneliness 

Figure 2. Cognitive behavioral therapy for tinnitus-related distress.
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Most studies of CBT for tinnitus involve 8 to 24 weekly 
sessions, each lasting 60 to 120 minutes. Benefits persist for 
12 months and longer. Cognitive behavioral therapy has been 
used to treat tinnitus for 3 decades, and 1 study with 15-year 
follow-up showed stability of improvement after the end of 
such therapy.167 Cognitive behavioral therapy can be delivered 
to individuals or to a group. Most studies of CBT and tinnitus 
have investigated group therapy for people with persistent tin-
nitus. Cognitive behavioral therapy can also be performed 
remotely using online resources.

Cognitive behavioral therapy is usually provided by a men-
tal health professional (MHP). Audiologists or other health 
professionals trained in cognitive behavioral intervention can 
also provide this treatment. Studies of CBT for tinnitus have 
included CBT performed by therapists with varying degrees 
of training and expertise. In clinical practice, most MHPs have 
CBT training, specifically for mental health conditions. Many 
professionals would be able to generalize their skills to treat 
physical conditions, but treatment of physical conditions with 
psychotherapy is considered a unique subspecialization for 
MHPs. A recent Cochrane review of CBT for tinnitus included 

8 trials with a total of 468 participants.165 Although CBT did 
not reduce tinnitus loudness as assessed by subjective reports, 
it did improve the well-being of tinnitus patients based on 
validated questionnaires, such as the THQ and TRQ.

Internet-delivered CBT has become popular and is compel-
ling because of the potential for improved access to such treat-
ment. Patients with persistent tinnitus were randomized to 
either Internet-based CBT or a wait-list control group; signifi-
cantly more patients after active treatment had a 50% reduc-
tion in their TRQ score.168 One-third of the patients who 
completed treatment (23% in the intent to treat analysis) main-
tained this level of improvement at 1 year follow-up. Internet-
delivered CBT and group CBT provided similar improvements 
in tinnitus immediately posttreatment and at 1 year follow-
up.115 Internet-based treatment was less costly and time inten-
sive for therapists. Although Internet-based CBT appears to be 
a viable treatment delivery method for tinnitus management, 
these protocols are not yet available to the general public.

A comparison of treatment using either Internet-based 
CBT, Internet-based acceptance and commitment therapy 
(ACT), or a control Internet-based discussion forum showed 

Table 13. Example Thoughts and Alternate Thoughts about Tinnitus.

Baseline Thought Alternate Thought Technique

I have tinnitus; life is rotten. I have tinnitus and parts of life are rotten  
and parts of life are good.

Identifying thought distortion—discounting the 
positive

I’ll never get better. I might get better; I might not. Identifying thought distortion—predicting the 
future

Tinnitus never goes away; I can’t  
shut it off.

Sometimes the tinnitus is not as loud. Identifying thought distortion—all or none 
thinking

No one can be happy if they have tinnitus. Some people have learned to be happy and 
still have tinnitus.

Identifying thought distortion—focusing on 
negative

Tinnitus makes my life miserable. I have tinnitus and sometimes I am miserable, 
but not every minute of the day.

Identifying thought distortion—all or none 
thinking

I cannot stand this another minute. I would prefer not to have this another 
minute, but I have been standing it and can 
continue to do so. I can also listen to some 
relaxing music or go fishing, and distract 
myself or enjoy myself a bit.

Identifying thought distortion—predicting the 
future

I can’t cope with this; there is nothing  
I can do about it.

I have been coping with it, perhaps not  
so well; maybe I can learn some coping 
techniques if I go to therapy.

Identifying thought distortion—predicting the 
future

I can’t escape from this; there is nothing  
I can do about this.

My tinnitus is present all the time but the 
volume fluctuates and sometimes it is  
not as noticeable, like when I am at the 
beach.

Identifying thought distortion—all or none 
thinking

This will drive me crazy; I will kill myself. Right now, I feel like I am at my wits’ end, but 
it has been intense for a while and I haven’t 
killed myself yet. Perhaps therapy will help. I 
won’t know if it will help if I don’t try.

Identifying thought distortion— 
catastrophizing

I can’t sleep; I won’t be able to function 
tomorrow, and then I can’t make  
a living.

I have had a rough night of sleep; however, I 
have been able to work many times in the 
past with little sleep. I am not as efficient 
with work when I have slept poorly, but 
it is unlikely I will get fired. If they keep X 
around, I feel confident I won’t get fired. 
Even on my worst day, my work is better 
than that of X.

Identifying thought distortion— 
catastrophizing
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that both CBT and ACT outperformed the control condition 
immediately posttreatment and at 1 year follow-up.28 Acceptance 
and commitment therapy focuses on acceptance of one’s con-
dition and commitment to living one’s life. The benefit of 
ACT for tinnitus was greater than that of TRT for problems 
with sleep and tinnitus effect.169

Although potential risks of CBT include possible patient 
anxiety during discussion of thoughts and behaviors in a group 
or individual treatment, no adverse events were reported in the 
trials of CBT for tinnitus. Cognitive behavioral therapy is cov-
ered by Medicare and other insurance plans, but many mental 
health professionals do not accept insurance for these services, 
increasing direct costs to the patient.

STATEMENT 10. MEDICAL THERAPY: Clinicians 
should not routinely recommend antidepressants, anticon-
vulsants, anxiolytics, or intratympanic medications for a 
primary indication of treating persistent, bothersome tin-
nitus. Recommendation (against) based on systematic reviews 
and RCTs with methodological concerns, with a preponder-
ance of benefit over harm.

Action Statement Profile
•• Quality improvement opportunity: To decrease the 

use of medications that may have no benefit and have 
significant potential side effects, in the management 
of patients with tinnitus

•• Aggregate evidence quality: Grade B, based on 
RCTs with methodological concerns and systematic 
reviews demonstrating a low strength of evidence

•• Level of confidence in the evidence: Medium regard-
ing the lack of efficacy of medical therapy as a pri-
mary treatment for persistent bothersome tinnitus, as 
several studies with methodological flaws, bias, and 
lack of power did show some benefit in certain tin-
nitus outcome measures

•• Benefits: Avoid unproven therapy, side effects/
adverse events (including tinnitus), and false hope; 
reduce expense. Avoid use of medications that are 
not approved for use in geriatric population.

•• Risks, harms, costs: Denying some patients benefit
•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: Although these therapies appear 

to be beneficial in some studies, the evidence from 
systematic reviews and RCTs is insufficient to justify 
routine use in managing tinnitus patients, especially 
given the known harms, cost of therapy, and potential 
for some medications (eg, antidepressants) to worsen 
tinnitus.

•• Intentional vagueness: The term routine is used to 
acknowledge that there may be individual circum-
stances for which clinicians and patients may wish 
to pursue therapy.

•• Role of patient preferences: Limited; a trial of medi-
cation may be administered based on individual  
circumstances

•• Exclusions: Patients with depression, anxiety, or sei-
zure disorders that constitute an indication for phar-
macologic therapy independent of tinnitus

•• Policy level: Recommendation (against)
•• Differences in opinion: None

Supporting Text
The purpose of this statement is to avoid the routine use of 
medications for tinnitus, as medications have not been shown 
to alleviate tinnitus and may have adverse effects. At this 
time, there are no medications approved by the US Food and 
Drug Administration (FDA) for treatment of tinnitus. No 
medications have been shown to reliably eliminate or reduce 
tinnitus perception. Benefits of the recommendation against 
use of medications in routine treatment of tinnitus include 
avoiding unproven therapy, avoiding side effects (including 
production or worsening of tinnitus), avoiding false hope, 
avoiding the use of medications that may be harmful in cer-
tain patient populations (such as the elderly), avoiding the 
potential for substance use disorder, and avoiding unneces-
sary medication costs. This key action statement does not 
apply to those patients with comorbid disorders, such as 
anxiety, seizure disorder, or depression, where treatment with 
these agents could be indicated and useful.

The AHRQ CER analyzed 13 studies regarding the use of 
antidepressants, neuromodulators, and other drugs such as intra-
tympanic steroid injections in relation to tinnitus-specific QOL 

Table 14. A Representative 8-Week Cognitive Behavioral Therapy 
Program for Tinnitus.

Week Program Intervention

1 •  Discuss cognitive behavioral therapy model
•  Assign homework

2 •  Review homework
•  Discuss recognizing emotions vs thoughts
•  Assign homework

3 •  Review homework
• � Discuss identifying thought distortions and helpful vs 

unhelpful thoughts
•  Assign homework

4 •  Review homework
•  Discuss establishing alternate thoughts
•  Assign homework

5 •  Review homework
•  Discuss relaxation techniques
•  Assign homework

6 •  Review homework
•  Discuss improving your sleep
•  Assign homework

7 •  Review homework
• � Discuss increasing pleasant activities and activity 

tracking
•  Assign homework

8 •  Review homework
•  Discuss goal setting
•  Review what skills have been helpful
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and subjective loudness outcomes.36 Whereas the review identi-
fied 6 studies that favored treatment over control for tinnitus-
specific QOL outcomes169-174 and 5 studies that favored treatment 
over control for subjective tinnitus loudness outcomes,169,173-176 
selection and other bias, small sample sizes, and imprecise effect 
estimates led to an assessment of low or insufficient strength of 
evidence for these outcomes.

Antidepressants
Antidepressants are not recommended for treating tinnitus 
based on results from 7 RCTs and 1 Cochrane review that 
failed to demonstrate a preponderance of benefit over harm. 
Antidepressants have been investigated as a treatment for tin-
nitus, as the auditory cortex is rich in serotonin receptors, and 
there is a strong correlation between annoyance from tinnitus 
and the presence of depression and/or anxiety disorders.177-179

Although 4 of 7 trials of antidepressants for tinnitus showed 
significant improvement of tinnitus measures, these trials had 
significant methodological limitations, heterogeneity of inclusion 
and outcome measures, and lack of generalizability to patients 
without depression. The most recent Cochrane review included 4 
trials of tricyclic antidepressants, 1 trial of trazodone, and 1 trial 
of a selective serotonin reuptake inhibitor (paroxetine).170,171,180-184 
Of these trials, 4 are double blind, 1 is single blind, and 1 does not 
clearly state blinding. Three of the tricyclic antidepressant trials 
showed modest improvement of tinnitus, but the treatment effects 
may have been related to modulation of depression and anxiety 
rather than any change in character or intensity of tinnitus.171,182,183 
Methodological concerns in these trials included dosing issues, 
failure to use validated tinnitus questionnaires, and small num-
bers of subjects.169-171,181-184

Commonly reported side effects of antidepressants include 
sexual dysfunction, drowsiness, and dry mouth; more subjects 
dropped out of the treatment groups than the placebo control 
groups of trials. It is also concerning that tinnitus is listed as a 
rare side effect of all available antidepressants.

Anticonvulsants
Anticonvulsants are not recommended for treating tinnitus 
based on results from 8 RCTs and a Cochrane review that failed 
to demonstrate a preponderance of benefit over harm. 
Anticonvulsants potentially suppress central auditory hyperac-
tivity that may be related to tinnitus. Anticonvulsants are 
believed to reduce tinnitus by augmenting the action or levels 
of neurotransmitters (gamma-aminobutyric acid [GABA], glu-
tamate) or via the inhibition of cell depolarization by blocking 
voltage gated sodium channels.185 None of the RCTs of anti-
convulsants for tinnitus have shown a clear benefit. A recent 
Cochrane review of 7 placebo-controlled trials of anticonvul-
sants for chronic tinnitus found no improvement of tinnitus or 
health-related QOL.185-192 A small, favorable effect of anticon-
vulsants was seen in this meta-analysis when measuring “any 
improvement” in self-assessment of tinnitus, but no effect was 
seen on near or total eradication of tinnitus annoyance.185

A randomized placebo-controlled trial of an 8-week treat-
ment with gabapentin in an escalating dosing scale,193 published 

subsequent to the Cochrane review, showed no differences 
between gabapentin and control groups when assessing the tin-
nitus severity index or loudness scores. A small subgroup of 
patients with hypertension, diabetes, or dyslipidemia showed a 
significantly better response to gabapentin than those without 
these comorbidities. Of note, side effects of anticonvulsants 
reported during these RCTs were significant, most commonly 
nausea, dizziness, and headaches.185,194

Anxiolytics
Anxiolytics, such as benzodiazepines, should not be used to 
treat tinnitus, because clinical trials do not consistently show 
benefit. These medications can have adverse effects, particu-
larly in the elderly, unless dosing is carefully monitored and 
tailored with drug holidays. A double-blind, placebo-con-
trolled study of alprazolam showed decreased tinnitus loud-
ness based on tinnitus matching as well as with a visual 
analogue scale.176 However, another trial of alprazolam with 
a triple-blind randomized crossover design, using an active 
control, chlorpheniramine, to simulate the effect of drowsi-
ness, did not find a significant difference in THI or tinnitus 
loudness but did find a significant improvement in a visual 
analog scale for tinnitus severity.195 A single-blind random-
ized study of 66 patients treated with diazepam, flurazepam, 
oxazepam, clonazepam, and carbamazepine demonstrated 
improvement on a tinnitus visual analogue scale with oxaze-
pam and clonazepam.196 However, this study did not assess 
tinnitus loudness or use validated questionnaires, and subjects 
received more than 1 medication during the trial.

Other Agents
Acamprosate, a medication that is used to treat alcohol depen-
dence, regulates GABA- and glutamate-mediated neurotransmis-
sion. Two RCTs of this medication for treatment of tinnitus did 
show favorable results but had methodologic issues, and the 
evidence is insufficient to recommend such treatment.172,175

Intratympanic Medications
Intratympanic steroid injections are not recommended for 
treating tinnitus based on results from 3 prospective 
RCTs.174,197-199 Intratympanic dexamethasone injections197 
and intratympanic methylprednisolone174 produced no bene-
fits over placebo saline injections when measuring subjective 
tinnitus severity scores. A third study randomized patients to 
intratympanic prednisone injection, intratympanic dexameth-
asone, and oral carbamazepine. Although no benefit for intra-
tympanic steroids was seen over carbamazepine, absence of a 
placebo group prohibited further conclusions regarding treat-
ment effect.198 Side effects reported in these studies were 
minimal, most commonly vertigo, otalgia, and aggravation of 
tinnitus.

Intratympanic lidocaine injection is not recommended for 
treating tinnitus. No RCTs exist that support this treatment. 
Substantial side effects of this treatment were seen in 2 studies 
performed without controls, including severe vertigo, nausea, 
and vomiting.182,200
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STATEMENT 11. DIETARY SUPPLEMENTS: Clinicians 
should not recommend Ginkgo biloba, melatonin, zinc, or 
other dietary supplements for treating patients with per-
sistent, bothersome tinnitus. Recommendation (against) 
based on RCTs and systematic reviews with methodological 
concerns, with a preponderance of benefit over harm.

Action Statement Profile
•• Quality improvement opportunity: To avoid use 

of commonly available supplements that have no 
proven efficacy and pose potential harm, in the man-
agement of patients with tinnitus

•• Aggregate evidence quality: Grade C, RCTs and sys-
tematic reviews with extreme heterogeneity; most of 
the RCTs raise significant concerns regarding meth-
odology and subject selection

•• Level of confidence in the evidence: High confidence 
regarding potential harm and adverse effects related 
to these agents, particularly in the elderly population; 
low confidence in benefits due to methodological 
concerns and study quality and ability to generalize 
results to patients with persistent, primary tinnitus

•• Benefits: Avoid unproven therapy, side effects/
adverse events (including tinnitus), and false hope; 
reduce expense

•• Risks, harms, costs: None
•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: There is concern regarding the actual 

content and dosage of proposed active agents in these 
preparations, as they are currently packaged over- 
the-counter. Many of these supplements, not under the 
regulation of the FDA, have varying amounts of the 
active agent. The GDG was concerned over the wide-
spread availability for easy purchase of these agents 
without considering potential drug interactions and 
adverse events.

•• Intentional vagueness: The term dietary supplements 
is used to generalize nutritional and herbal supple-
ments promoted as remedies for tinnitus.

•• Role of patient preferences: Limited role
•• Exclusions: None
•• Policy level: Recommendation (against)
•• Differences in opinion: The majority of the GDG felt 

that there was a clear predominance of harm over 
benefit; a minority felt that there was equilibrium. 
None of the group perceived a preponderance of ben-
efit over harm.

Supporting Text
The purpose of this statement is to highlight the lack of 
proven efficacy regarding use of Ginkgo biloba, melatonin, or 
dietary supplements for the treatment of patients with primary 
tinnitus. The panel recognizes that a significant number of 
patients use dietary supplements and other CAM therapies for 
the treatment of tinnitus, especially when persistent and both-
ersome. Of all the dietary supplements studied for the man-
agement of tinnitus, the aggregate data are mostly for Ginkgo 

biloba, melatonin, and zinc; therefore, this guideline will 
comment primarily on these supplements. The potential side 
effects of these agents are significant and well documented, 
and the studies have methodological flaws and are conflicting 
regarding benefit for persistent, bothersome tinnitus.

Ginkgo Biloba
Ginkgo biloba is the most commonly used herbal supplement 
for tinnitus. The 2 most important active ingredients, flavo-
noids and terpenoids, are associated with antiplatelet, antioxi-
dant, antihypoxic, free-radical scavenging, and antiedema 
properties.201 Such mechanisms of action may purportedly 
help reduce tinnitus through decreasing free-radical damage 
to the cochlea or increasing blood flow and the health of the 
inner ear.202 The clinical trials used varying amounts of active 
ingredients, flavonoids, and terpenoids in their formulations.

The 2 latest systematic reviews included 3 RCTs on Ginkgo 
biloba for tinnitus as a primary complaint.203,204 A Cochrane 
review, first published in 2004 and most recently updated in 
2013, concluded that Ginkgo biloba was not effective,203 
whereas another systematic review determined that the 
Ginkgo biloba extract, EGb 761, consistently demonstrated 
superiority over placebo.204

A third systematic review included 5 RCTs and used the 
Jadad scale to rate the quality of each, with most trials having 
a low methodological rigor.205,206 The results were favorable 
toward Ginkgo, but the authors stated that a firm conclusion 
about efficacy was not possible.205 A meta-analysis pooled 
data from 6 RCTs and concluded that there was no benefit of 
Ginkgo over placebo.207

Table 15 summarizes the RCTs on Ginkgo biloba for tin-
nitus. Given the variation in conclusions, methodological 
limitations, and heterogeneity in study protocols among these 
RCTs, along with the conflicting comments generated from 
systematic reviews and meta-analyses to date, the panel rec-
ommended against using Ginkgo biloba for treating primary 
tinnitus. The AHRQ CER36 on the evaluation and treatment of 
tinnitus included 2 studies on Ginkgo biloba, and the strength 
of evidence was rated as insufficient to make recommenda-
tions when evaluating tinnitus-specific QOL, subjective tin-
nitus loudness, global QOL, and depression.

The most frequent side effects for Ginkgo biloba include 
gastrointestinal symptoms, headache, nausea, and vomiting, 
although these are usually mild, transient, and reversible.201 
The most comprehensive review of the drug interactions 
involving Ginkgo looked at almost 100 clinical reports.209 The 
most significant adverse effects involve the platelet inhibitory 
actions of the herb, particularly when taken along with other 
medications that impair coagulation. This has resulted in 
reports of hemorrhage, hematoma, apraxia, permanent neuro-
logic deficit, and death. Because of the widespread use of anti-
coagulants and analgesics in older adults, it may be wise to 
avoid this herb in older adults as well as those with bleeding 
disorders or those taking medications that inhibit clotting. 
Other significant herb-drug interactions may occur with thia-
zide diuretics, resulting in increased blood pressure, and with 
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trazodone, leading to increased sedation.210 Ginkgo may also 
inhibit hepatic cytochrome P450 and thereby affect metabo-
lism of its substrates.202

Melatonin
Melatonin is a hormone secreted by the pineal gland that is 
involved with regulation of the sleep-wake cycle. Mechanisms 
of action that may explain its potential therapeutic effects on 
tinnitus include antioxidant, free-radical scavenging, and vaso-
regulatory properties.211,212 It has been postulated that melato-
nin may modulate the central nervous system, improve 
hemodynamics with enhanced labyrinthine perfusion, and 
reduce muscular tone affecting tensor tympani contractions.213

Three RCTs, with a total of 193 participants, have studied 
melatonin to treat tinnitus, and each demonstrated benefit with 
the greatest improvement in those patients with severe tinnitus 
and insomnia. However, these results should be interpreted cau-
tiously given the small number of overall patients studied and 
the methodological limitations, including lack of a placebo 
group in the largest trial. Although another study demonstrated 
potential benefit for patients with concomitant sleep distur-
bance due to tinnitus, this study lacked randomization, blinding, 
or placebo control.214 Only 1 study reported possible adverse 
effects of melatonin, which included bad dreams and fatigue.215

Zinc
Zinc is an essential trace element found in minute quantities 
in living cells and fluids throughout the body. Its purported 
mechanisms of action affecting tinnitus involve (1) wide dis-
tribution in the central nervous system, including the auditory 

pathway in synapses of the eighth cranial nerve and in the 
cochlea, (2) an essential role with protection against reactive 
oxygen species through copper-zinc superoxide dismutase, 
and (3) a plausible effect on depression.216-218 Prevalence rates 
of zinc deficiency in individuals with tinnitus range from 2% 
to 69%, with elderly persons affected more frequently.218

Three RCTs of zinc as a treatment for tinnitus, with a total 
of 205 participants, showed inconsistent benefit. There was 
some suggestion that benefit could be associated with under-
lying pretreatment zinc deficiency. The recent AHRQ CER36 
on the evaluation and treatment of tinnitus included 1 study of 
zinc treatment and concluded that this treatment, along with 
most other interventions, had insufficient strength of evidence 
to support use. Although potential adverse effects of zinc 
include gastrointestinal symptoms, such as diarrhea, head-
ache, and anemia, zinc products are generally recognized as 
safe by the FDA (http://www.fda.gov/Food/Ingredients 
PackagingLabeling/GRAS/SCOGS/ucm084104.htm). 
Myelopathy has been reported when zinc is given at high 
doses to patients with low copper levels.219,220

Other Dietary Supplements
Several other dietary supplements have been used for tinnitus, 
including lipoflavonoids, garlic, homeopathy, traditional 
Chinese/Korean herbal medicine, honeybee larvae, and other 
various vitamins and minerals. Evidence for efficacy of these 
therapies for tinnitus does not exist.

As compared to regulation of foods and conventional med-
ications, the FDA regulates these dietary supplements under a 
different set of regulations, the Dietary Supplement Health 
and Education Act of 1994. These supplements may contain 

Table 15. Summary of Randomized Controlled Trials on Ginkgo Biloba for Tinnitus as Primary Complaint.

First Author (Year) Design Methodological Concern

Han (2012) Open-label, crossover (clonazepam vs Ginkgo) No placebo control, lack of blinding203

Rejali (2004) Double-blind, placebo-controlled High attrition rate, information lacking regarding 
Ginkgo’s preparation, composition, or 
standardization207

Morgenstern (2002) Double-blind, placebo-controlled Patients pretreated with 10-day infusion of Ginkgo 
extract; allocation concealment unclear; very high 
attrition203

Drew (2001) Double-blind, placebo-controlled; entire study 
conducted through mail and phone

Exact diagnoses uncertain; no physician-patient contact; 
existence and identity of patients unverifiable; no 
medical examination; no audiogram; questionable 
quality and reliability of data; difficult assessment of 
adverse events207,208

Juretzek (1998) (A) Open study; (B) double-blind, placebo-controlled Not evaluated, study reported as an extended summary 
only206

Morgenstern (1997) Double-blind, placebo-controlled None
Holgers (1994) (A) Open study; (B) double-blind, placebo-controlled, 

crossover
Patients pretreated with 2-week course of Ginkgo 

extract203

Meyer (1986a) Multicenter, double-blind, placebo-controlled Allocation concealment unclear; attrition rate unclear; 
marked intergroup difference in severity of tinnitus; 
no drop-out data given203

Meyer (1986b) Multicenter, 3-armed Outcome measure was a specialist’s evaluation206; no 
placebo control203
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varying amounts of the active agent. Additional information 
can be found at http://www.fda.gov/food/dietarysupplements.

Clinicians should counsel tinnitus patients about the use of 
supplements. Representative content to frame such counseling 
is presented in Table 16.

STATEMENT 12. ACUPUNCTURE: No recommendation 
can be made regarding the effect of acupuncture in patients 
with persistent bothersome tinnitus. No recommendation 
based on poor quality trials, no benefit, and minimal harm.

Action Statement Profile
•• Quality improvement opportunity: Limited, to edu-

cate patients and providers about the controversies 
regarding the use of acupuncture for tinnitus

•• Aggregate evidence quality: Grade C, based on 
inconclusive RCTs and the presence of costs and 
potential harm with no established benefit with the 
use of acupuncture for tinnitus

•• Level of confidence in the evidence: Low regarding 
benefit because of heterogeneity and methodological 
flaws in the RCTs; high regarding harm or cost, with 
the understanding that serious harm from acupunc-
ture is rare.

•• Benefits: No direct benefits of no recommendation
•• Risks, harms, costs: Cost of acupuncture therapy, 

time required for therapy, and potential delay in insti-
tuting sound therapy or hearing aids

•• Benefit-harm assessment: Unknown
•• Value judgments: The poor quality of the data and 

the limited potential for harm from acupuncture kept 
the GDG from making a recommendation about acu-
puncture.

•• Intentional vagueness: None
•• Role of patient preferences: Significant role for 

shared decision making; patients may wish to try 
acupuncture based on circumstances

•• Exclusions: None
•• Policy level: No recommendation
•• Differences in opinion: Minor: The GDG was divided 

between making no recommendation and making a 
recommendation against the use of acupuncture.

Supporting Text
The purpose of this statement is to highlight uncertainty about 
the efficacy of acupuncture in the treatment of patients with 

primary tinnitus. The panel recognizes that a significant num-
ber of patients with persistent and bothersome tinnitus are 
consumers of CAM therapies, including acupuncture. 
However, given the methodological limitations as well as 
considerable heterogeneity of study design and results among 
various trials, the panel was unable to make a recommenda-
tion regarding the use of acupuncture for tinnitus.

Acupuncture, a therapeutic modality that involves insertion 
and manipulation of thin needles in the body, has been 
described specifically as a treatment for tinnitus as early as the 
5th century BCE.221 Possible mechanisms of action involved 
in reducing tinnitus include modulation of 1 or several of the 
following: neurophysiology of the olivocochlear nucleus,222,223 
nonclassical ascending auditory pathway with its subcortical 
connections to limbic structures and the amygdala,224,225 neu-
ral plasticity,226,227 somatosensory system,228 or pain pathways 
akin to physiology involved in phantom limb pain.229,230

A systematic review in 2012 on acupuncture for the treatment 
of tinnitus included 9 RCTs, with a total of 431 participants.222 
Five of the RCTs used manual acupuncture (MA),231-235 1 used 
electroacupuncture (EA),236 1 used both MA and EA,237 and the 
other 2 used scalp acupuncture.238,239 Five RCTs compared effec-
tiveness of manual or electroacupuncture with sham acupuncture 
and showed no statistically significant improvement. Two RCTs 
compared scalp acupuncture with sham acupuncture and demon-
strated significant positive effects. Two RCTs compared acu-
puncture with conventional drug therapy, with 1 showing a 
statistically significant difference.

However, this systematic review highlighted the heteroge-
neity among study designs as well as their methodological 
limitations using the Cochrane tool for assessing risk of 
bias.222 Variations in study design included types of acupunc-
ture intervention, number of treatment sessions, duration of 
acupuncture sessions, frequency of acupuncture treatment, 
intensity of acupuncture stimulation, choice of acupoints, 
types of sham controls, selection of other control groups, vari-
ability with blinding, and selection of outcome measures, 
many of which were not validated. The authors concluded that 
the small number of RCTs of acupuncture for the treatment of 
tinnitus, with small sample size and methodologic issues, 
were insufficient to make conclusions about effectiveness.

A systematic review done in 2000 included 6 RCTs, of which 
4 used MA and 2 used EA, with a total of 185 participants, and 
assessed methodological quality of these trials using the Jadad 
scale. Only 3 RCTs received a Jadad score of 3 points or more.223 
Four of the 6 studies used a crossover des-ign,235, 236, 240, 241 and 4 

Table 16. Patient Information on Dietary Supplements for Tinnitus.

•  No dietary supplement or herb has been approved for the treatment of tinnitus, and none has been shown to cure tinnitus.
•  Such supplements are readily available and, at present, do not need US Food and Drug Administration approval.
•  Dietary supplements can cause side effects, especially when taken along with conventional medications or other supplements.
• � Ginkgo biloba can interact with other blood thinners to cause serious bleeding and can worsen bleeding risk in patients with underlying 

clotting disorders.
• � Patients with tinnitus should discuss use of dietary supplements with their physician or other health care practitioner to minimize the 

risk of side effects.
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RCTs had a sham acupuncture control.234-236,241 Two unblinded 
studies showed a positive result, whereas 4 blinded studies dem-
onstrated no significant effect of acupuncture.

A CER on the evaluation and treatment of tinnitus was also 
conducted by AHRQ, which included 1 RCT on acupuncture, 
and concluded that the strength of evidence was insufficient to 
draw any conclusions when evaluating tinnitus-specific QOL 
and subjective tinnitus loudness.36

There is general consensus that acupuncture is a rela-
tively safe treatment when administered by well-trained 
and experienced practitioners.242-247 Based on prospective 
observational studies conducted in Europe, the incidence of 
mild adverse events was found to be from 4% to 10.7%, 
with serious adverse events ranging from 0.024% to 2.2%. 
The most common adverse events described were bleeding/
hematoma, needling pain, fatigue, headache, fainting, and 
local skin irritation. Although transmission of infectious 
diseases such as hepatitis and human immunodeficiency 
virus have been reported, these occurrences are now very 
rare since the advent and common use of sterile, disposable 
needles. Caution should be exercised among patients who 
have a bleeding diathesis or are on anticoagulants as well 
as those who are pregnant, since some acupuncture points 
can induce labor.

STATEMENT 13. TRANSCRANIAL MAGNETIC 
STIMULATION: Clinicians should not recommend TMS 
for the treatment of patients with persistent, bothersome 
tinnitus. Recommendation (against) based on inconclusive 
RCTs.

Action Statement Profile
•• Quality improvement opportunity: To avoid use of 

a therapy that has inconclusive efficacy and poses 
potential financial and physical harm, in the manage-
ment of patients with tinnitus

•• Aggregate evidence quality: Grade B, based on 
inconclusive RCTs and systematic reviews that show 
low strength of evidence

•• Level of confidence in the evidence: High regarding 
the absence of a long-term (> 6 months) benefit of 
TMS; moderate regarding the absence of a short-
term benefit, since a minority of trials demonstrated 
transient beneficial outcomes, and strength of this 
evidence is low

•• Benefits: Avoid unproven therapy, side effects/
adverse events, and false hope; reduce expense

•• Risks, harms, costs: Denying some patients benefit
•• Benefit-harm assessment: Preponderance of benefit
•• Value judgments: None
•• Intentional vagueness: None
•• Role of patient preferences: Limited
•• Exclusions: Patients with depression or other neuro-

logical conditions for which TMS is indicated
•• Policy level: Recommendation (against)
•• Differences in opinion: None

Supporting Text
The purpose of this statement is to avoid the routine use of 
TMS for treatment of tinnitus. Transcranial magnetic stimula-
tion is a technique where specific areas of the brain are stimu-
lated through an intact scalp. Cortical neurons are depolarized 
based on electromagnetic induction. Transcranial magnetic 
stimulation was first used in humans in 1985 to stimulate the 
primary motor cortex.248 Repetitive TMS (rTMS) has been 
shown to induce long-term potentiation or depression of corti-
cal excitability. Repetitive transcranial magnetic stimulation 
has been investigated for the treatment of chronic tinnitus as 
well as for depression, schizophrenia, seizures, movement dis-
orders, and stroke. With this action statement, rTMS should not 
be recommended for routine treatment of tinnitus, as the best 
available evidence from clinical trials shows inadequate and 
conflicting data without proven long-term benefit.249

Transcranial magnetic stimulation is applied using coils 
that contact the patient’s scalp and deliver intermittent mag-
netic fields of about 1 Tesla.250 Repetitive transcranial mag-
netic stimulation appears to reduce neural activity in directly 
stimulated areas of the brain as well as structurally connected 
remote areas. The perception of tinnitus has been associated 
with abnormal activity in central auditory pathways, or dys-
functional neuroplastic processes, as demonstrated by func-
tional imaging.251 Thus, rTMS has been used to treat tinnitus.

Although some studies have shown improvements in tin-
nitus severity and longer durations of tinnitus suppression 
after rTMS, methodological issues with these studies included 
small sample size, inadequate placebo conditions, variations 
in patient entry criteria, and differences in outcome mea-
sures.252-254 Randomized controlled trials and systematic 
reviews of available evidence have not demonstrated lasting 
reduction of tinnitus or improvements in patient QOL with 
rTMS.

Piccirillo et al255,256 performed 2 trials of rTMS and found 
no differences in improvement in tinnitus severity between 
active rTMS and sham stimulation over 2 weeks or 4 weeks, 
as measured by changes in the THI. Anders et al257 conducted 
an RCT of 42 tinnitus patients and found a very small improve-
ment in tinnitus severity as measured by the THI or the 
Tinnitus Questionnaire after active rTMS as compared to a 
placebo condition, but no improvement was seen when tinni-
tus severity or perceived disruption of daily activities was 
assessed with visual analog scales. Plewnia et al258 performed 
an RCT of a type of rTMS called theta burst stimulation in 48 
patients with chronic tinnitus, randomized to temporal cortex 
stimulation, temporoparietal cortex stimulation, and sham 
stimulation over the mastoid. Although tinnitus severity was 
slightly reduced in all 3 groups, there were no significant dif-
ferences between the sham group and the temporal or tempo-
roparietal stimulation groups.

A recent Cochrane review identified 5 RCTs of rTMS for 
tinnitus, totaling 233 patients who met inclusion criteria.259 
These trials compared active rTMS with placebo rTMS, and 
crossover trials were not included. The included trials used a 
variety of placebo conditions, and the primary outcomes in 
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these trials were measured using validated instruments such as 
the THI, the Tinnitus Questionnaire, and others. Only 1 study 
showed statistically significant improvement in THI at 4 
months’ follow-up after low-frequency rTMS therapy, but 2 
other studies of similar rTMS treatment showed no statisti-
cally significant improvement. These authors pooled the 
results from 2 studies and found significant reduction in tin-
nitus loudness after rTMS, but the sample size was small and 
the confidence interval wide. Meng et al259 concluded that 
there was limited support for the use of rTMS to treat tinnitus 
but also noted that 5 additional trials were ongoing at the time 
of their review.

Peng et al260 performed a systematic review of RCTs of rTMS 
that included 5 trials, 3 of which were included in the aforemen-
tioned Cochrane review and 2 were not. Meta-analysis was not 
performed because of design variations and differences in tinni-
tus assessment among the trials. In 2 of the studies that used THI 
as the primary outcome measure, initial reduction in THI was 
seen at the first short-term assessment after active rTMS. These 2 
trials showed reduction in THI lasting for 6 months. Similar tran-
sient improvement was seen in a study that used a visual analog 
scale as a tinnitus measure. Variation in patient population, stimu-
lation parameters, and study design makes comparison of trials 
difficult. Long-term benefits of rTMS for treatment of tinnitus 
were not demonstrated.

The recently released AHRQ CER on the evaluation and 
treatment of tinnitus contained an analysis of 6 studies of 
rTMS or electromagnetic stimulation for tinnitus. Evidence 
was rated as insufficient, due to small sample sizes, high risk 
of bias, and effect estimates with wide confidence intervals.36 
The rTMS trials included in this review had low strength of 
evidence for evaluation of changes in tinnitus-related QOL 
measures, and none of the trials evaluated subjective tinnitus 
loudness.

The principal risk of rTMS is provocation of seizures, with 
the greatest risk in patients who have a history of epilepsy or 
brain lesions and in those taking medications that lower sei-
zure threshold (ie, antidepressants).261 Low-frequency rTMS 
in healthy patients, with appropriate stimulus intensity that 
approximates the resting motor threshold, is unlikely to pro-
duce seizures. Although the frequency of severe adverse 
effects of rTMS appears to be low in the reviewed trials, the 
AHRQ report on tinnitus noted that such events were in gen-
eral poorly evaluated and reported.36 In addition, long-term 
complications of rTMS cannot be appreciated in trials with 
generally short follow-up periods. Exclusion criteria for rTMS 
research subjects or patients have included focal brain lesions, 
neurodegenerative diseases, pacemakers or other electronic 
implants (cochlear implant), seizure history, or medications 
that lower seizure threshold.250 In addition, rTMS can cause 
local pain and discomfort during the procedure and transient 
headaches afterward.

Implementation Considerations
This clinical practice guideline is published as a supplement 
to Otolaryngology–Head and Neck Surgery to facilitate ref-
erence and distribution. A full-text version of the guideline 

will be accessible, free of charge, at http://www.entnet.org. 
In addition, all AAO-HNSF guidelines are now available via 
the Otolaryngology–Head and Neck Surgery app for smart 
phones and tablets. The guideline will be presented to AAO-
HNS members as a mini-seminar at the 2014 AAO-HNSF 
Annual Meeting & OTO EXPO. Existing website content, 
brochures, and publications by the AAO-HNSF will be 
updated to reflect the guideline’s recommendations. Podcasts 
will be developed to introduce the recommendations of this 
guideline to target clinicians. A plain language summary will 
be developed to help lay persons navigate the recommenda-
tions of this guideline, with emphasis on avoiding unproven 
and potentially harmful tinnitus treatments. In addition, we 
have developed a flow chart for clinicians (Figure 1) to 
help clinicians understand the key decisions for evaluation 
and management of tinnitus as well as to demonstrate the 
appropriate target patients for the recommendations of this 
CPG.

The GDG agreed that the action statements likely to gener-
ate the most discussion among clinicians are those recom-
mending against the use of conventional medical therapies 
and CAM (including dietary supplements). The group recog-
nized the wide use of a variety of medications for tinnitus, as 
well as a number of available CAM treatments for tinnitus. 
The quality of available evidence did not support the use of 
such medications. Suggestions for future study of these agents 
for tinnitus, with strict methodology, are detailed in the next 
section.

The GDG also discussed the cost and availability of recom-
mended interventions, such as hearing aid evaluation, sound 
therapy devices, and cognitive behavioral therapies. These 
treatments are often excluded from traditional medical insur-
ance coverage, and specialists who can evaluate and recom-
mend these treatments for tinnitus may not be available to the 
large number of persons with persistent, bothersome tinnitus.

Research Needs
The large number of interventions for tinnitus, the limitations of 
the existing studies, and the difficulties with assessing effect of 
tinnitus help us identify areas that would benefit from further 
study and clinical research. In general, clinical trials of interven-
tions for tinnitus need (1) well-defined entry criteria with regard 
to duration and severity of tinnitus, presence of comorbid medi-
cal and psychiatric conditions, and the prior use of therapies; (2) 
use of a validated instrument to assess effect of tinnitus on QOL 
and daily functions as well as a reliable assessment of perceived 
tinnitus loudness (these instruments and assessments should also 
reliably assess changes afforded by the treatment intervention); 
(3) careful selection of the placebo as well as randomization/
blinding; (4) short- and long-term assessments; (5) adequate 
sample size; and (6) study of a population of tinnitus patients 
who are representative of most patients who suffer from this 
symptom, to allow generalizability of results. Recommendations 
for future research have been made in the recent AHRQ CER36 
and several authors have made suggestions for improvement of 
tinnitus trials.262,263

The GDG has also suggested the following:
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•• Future clinical trials should be registered into databases 
such as ClinicalTrials.gov or the International Clinical 
Trials Registry Platform and adhere to the Consolidated 
Standards of Reporting Trials (CONSORT) statement 
to facilitate synthesis of evidence. Adequate power 
should be achieved during study recruitment to detect 
meaningful differences in outcomes.

•• Future studies of tinnitus should be methodologi-
cally enhanced in terms of reducing wide variations 
in patient characteristics, better defining the nature 
of tinnitus on entry (eg, auditory, emotional, and 
attentional features), and improving uniformity in 
the selection of validated outcome measures in order 
to assess clinically relevant changes in tinnitus sever-
ity and effect. Future studies of tinnitus should use 
both audiologic testing and validated questionnaires 
for reliable and reproducible results and incorporate 
patient-reported outcomes with validated psycho-
metric properties.

•• Assess the validity and responsiveness of each of the 
various instruments used in tinnitus trials.

•• Tinnitus trials should include a broader, more repre-
sentative population of adults in terms of age, sex, 
and race/ethnicity in future clinical trials of tinnitus 
therapy.

•• Future studies of tinnitus treatments should control 
for the use of confounding medications and other 
therapies that could affect the severity and percep-
tion of tinnitus.

•• Include global QOL measures into clinical trials to 
assess how patients with tinnitus value the risk-ben-
efit trade-off between benefits and harms of therapy.

•• Determine which validated tinnitus questionnaire is 
most effective in assessing the severity of tinnitus 
effects in patients. Determine which questionnaire is 
most useful for assessing relevant treatment effects.

•• Surveys or cohort studies are needed to determine 
which clinicians are approached first by patients with 
tinnitus (eg, otolaryngologists, audiologists, primary 
care physicians, psychiatrists) (where do tinnitus 
patients go for initial evaluation?). Are there differ-
ences in the characteristics of tinnitus patients who 
see primary care providers compared to those treated 
by tinnitus specialists?

•• Epidemiological studies are needed to establish dura-
tion/natural history of recent onset tinnitus and deter-
mine the time to spontaneous resolution of tinnitus 
when this occurs.

•• Document the most common medical and/or psychi-
atric comorbidities in patients with tinnitus.

•• Identify subsets of patients who respond especially 
well to specific treatments such as pharmacotherapy, 
sound therapy, and so on in open-label trials, and 
incorporate these specific patient subsets into subse-
quent RCTs.

•• Conduct methodologically rigorous research into 
CAM therapies for tinnitus.

•• Conduct surveys to determine utilization of hearing 
aids for tinnitus in community and academic settings, 
and assess the factors that could improve compliance 
and acceptance of hearing aids.

•• Conduct surveys to determine utilization of audiol-
ogy evaluation for tinnitus with or without associated 
hearing loss.

•• Conduct surveys to determine frequency of patient 
education and counseling for tinnitus in community 
and academic settings.

•• Conduct studies on acamprosate, and other “promis-
ing” medical interventions, for tinnitus treatment.

•• Conduct additional studies on anticonvulsant medi-
cations for tinnitus treatment.

•• Conduct studies comparing the effectiveness of CBT, 
ACT, and bibliotherapy (ie, providing the person 
with a manual on tinnitus therapy and allowing the 
individual to do therapy on his or her own).

•• Conduct clinical trials comparing the different types 
of counseling treatments available for tinnitus.

•• Conduct clinical trials on new therapies for tinnitus such 
as cochlear implantation and deep brain stimulation.

•• Conduct clinical trials on auditory treatment strate-
gies for tinnitus that could include bone conduction 
devices or middle ear implants.

•• Conduct studies comparing the effectiveness, as well 
as cost-benefits, of in-person versus Internet-based 
CBT for tinnitus.

•• Ensure that patient cohorts are stratified by con-
current depression and anxiety when conducting 
controlled trials of antidepressant and anxiolytic 
medications for tinnitus.

•• Study a variety of brain stimulation techniques, such 
as transcranial direct current stimulation.

•• Investigate rTMS, using stimulation schedules of 
longer duration or in combination with other treat-
ment methods (CBT, medications, etc) to see if more 
prolonged efficacy can be achieved.

•• Study acupuncture for tinnitus in a rigorous method-
ological approach, including the study of electroacu-
puncture; study the response to acupuncture for tinnitus 
patients with somatic head and neck disorders.

Disclaimer
This clinical practice guideline is provided for information 
and educational purposes only. It is not intended as a sole 
source of guidance in managing patients with tinnitus. Rather, 
it is designed to assist clinicians by providing an evidence-
based framework for decision-making strategies. The guide-
line is not intended to replace clinical judgment or establish a 
protocol for all individuals with this condition and may not 
provide the only appropriate approach to diagnosing and man-
aging this program of care. As medical knowledge expands 
and technology advances, clinical indicators and guidelines 
are promoted as conditional and provisional proposals of what 
is recommended under specific conditions but are not abso-
lute. Guidelines are not mandates; these do not and should not 
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purport to be a legal standard of care. The responsible physi-
cian, in light of all circumstances presented by the individual 
patient, must determine the appropriate treatment. Adherence 
to these guidelines will not ensure successful patient out-
comes in every situation. The AAO-HNSF emphasizes that 
these clinical guidelines should not be deemed to include all 
proper treatment decisions or methods of care or to exclude 
other treatment decisions or methods of care reasonably 
directed to obtaining the same results.

Acknowledgment
The authors gratefully acknowledge the support provided by Mr 
Steve Sharp, information specialist, for his assistance with the litera-
ture searches.

Author Contributions
David E. Tunkel, writer, chair; Carol A. Bauer, writer, assistant chair; 
Gordon H. Sun, writer, assistant chair; Richard M. Rosenfeld, writer, 
consultant; Sujana S. Chandrasekhar, writer, panel member; Eugene 
R. Cunningham Jr, writer, AAO-HNSF staff liaison; Sanford M. 
Archer, writer, panel member; Brian W. Blakley, writer, panel mem-
ber; John M. Carter, writer, panel member; Evelyn C. Granieri, 
writer, panel member; James A. Henry, writer, panel member; Deena 
Hollingsworth, writer, panel member; Fawad A. Khan, writer, panel 
member; Scott Mitchell, writer, panel member; Ashkan Monfared, 
writer, panel member; Craig W. Newman, writer, panel member; 
Folashade S. Omole, writer, panel member; C. Douglas Phillips, 
writer, panel member; Shannon K. Robinson, writer, panel member; 
Malcolm B. Taw, writer, panel member; Richard S. Tyler, writer, 
panel member; Richard Waguespack, writer, panel member; Elizabeth 
J. Whamond, writer, panel member.

Disclosures
Competing interests: David E. Tunkel, occasional consultant for 
Medtronic. Gordon H. Sun, employed by Partnership for Health 
Analytic Research, LLC and by UCLA Arthur Ashe Student Health & 
Wellness Center; received research grant from Blue Cross BlueShield of 
Michigan and an honorarium from BMJ Publishing Group. Sujana S. 
Chandrasekhar, consultant/advisor for Cochlear Corp and Med El Corp; 
received clinical research funding from Sonitus; shareholder and board 
member for Scientific Development & Research, Inc. Eugene R. 
Cunningham Jr, salaried employee of AAO-HNSF. James A. Henry, 
received research funding from Starkey Corp, ReSound Corp, and 
Phonak Corp. Craig W. Newman, research funding from Sanuthera, Inc. 
C. Douglas Phillips, stock options in Medsolutions. Richard S. Tyler, 
grants from Cochlear Corp and DSE Healthcare; consultant for 
SoundCure, Orusmedical, and Micro Transponder. Richard Waguespack, 
consultant for Blue Cross BlueShield of Alabama and for Speakers 
Bureau TEVA: Respiratory; research funding for a tinnitus treatment 
modality study at the University of Alabama at Birmingham.

Sponsorships: American Academy of Otolaryngology—Head and 
Neck Surgery Foundation.

Funding source: American Academy of Otolaryngology—Head 
and Neck Surgery Foundation.

References

	 1.	 Henry JA, Dennis KC, Schechter MA. General review of tinni-
tus: prevalence, mechanisms, effects, and management. J Speech 
Lang Hear Res. 2005;48:1204-1235.

	 2.	 Hoffman HJ, Reed GW. Epidemiology of tinnitus. In: Snow 
JB, ed. Tinnitus: Theory and Management. Lewiston, NY: BC 
Decker; 2004:16-41.

	 3.	 Henry JA, Zaugg TL, Myers PJ, Schechter MA. The role of 
audiologic evaluation in progressive audiologic tinnitus manage-
ment. Trends Amplif. 2008;12:170-187.

	 4.	 Vital and Health Statistics: Current Estimates from the National 
Health Interview Survey, 1994. Series 10: Data from the National 
Health Survey No. 193; US Department of Health and Human 
Services Public Health Service, CDC, National Center for Health 
Statistics, DHHS Publication No. (PHS) 96-1521.

	 5.	 Nondahl DM, Cruickshanks KJ, Huang GH, et al. Tinnitus and 
its risk factors in the Beaver Dam Offspring Study. Int J Audiol. 
2011;50(5):313-320.

	 6.	 US Department of Veterans Affairs, ed. Annual Benefits Report: 
Fiscal Year 2012. Washington, DC: Department of Veterans 
Affairs; 2013.

	 7.	 Lewis JE, Stephens SDG, McKenna L. Tinnitus and suicide. Clin 
Otolaryngol Allied Sci. 1994;19:50-54.

	 8.	 Shargorodsky J, Curhan GC, Farwell WR. Prevalence and character-
istics of tinnitus among US adults. Am J Med. 2010;123:711-718.

	 9.	 Heller AJ. Classification and epidemiology of tinnitus. Otolaryn-
gol Clin North Am. 2003;36:239-248.

	10.	 Negrila-Mezei A, Enache R, Sarafoleanu C. Tinnitus in elderly 
population: clinic correlations and impact upon QoL. J Med Life. 
2011;4:412-416.

	11.	 AMVETS, Disabled American Veterans, Paralyzed Veterans of 
America, and Veterans of Foreign Wars of the U.S. The inde-
pendent budget for the Department of Veterans Affairs, fiscal 
year 2012. http://www.independentbudget.org/2014/00_IB.pdf. 
Accessed May 11, 2013.

	12.	 Tyler RS, Baker LJ. Difficulties experienced by tinnitus suffer-
ers. J Speech Hear Disord. 1983;48:150-154.

	13.	 Lasisi AO, Gureje O. Prevalence of insomnia and impact on 
quality of life among community elderly subjects with tinnitus. 
Ann Otol Rhinol Laryngol. 2011;120:226-230.

	14.	 Cima RF, Crombez G, Vlaeyen JW. Catastrophizing and fear of 
tinnitus predict quality of life in patients with chronic tinnitus. 
Ear Hear. 2011;32:634-641.

	15.	 Stouffer JL, Tyler RS. Characterization of tinnitus by tinnitus 
patients. J Speech Hear Disord. 1990;55(3):439-453.

	16.	 Deshaies P, Gonzales Z, Zenner HP, et al. Environmental Noise 
and Tinnitus. Geneva, Switzerland: World Health Organization; 
2011:71-89.

	17.	 Tyler RS, Gogel SA, Gehringer AK. Tinnitus activities treat-
ment. Prog Brain Res. 2007;166:425-434.

	18.	 Harrop-Griffiths J, Katon W, Dobie R, Sakai C, Russo J. Chronic 
tinnitus: association with psychiatric diagnoses. J Psychosom 
Res. 1987;31:613-621.

	19.	 Sullivan MD, Katon W, Dobie R, Sakai C, Russo J, Harrop-
Griffiths J. Disabling tinnitus. Association with affective disor-
der. Gen Hosp Psychiatry. 1988;10:285-291.

	20.	 Zoger S, Svedlund J, Holgers KM. Relationship between tin-
nitus severity and psychiatric disorders. Psychosomatics. 
2006;47:282-288.

	21.	 Geocze L, Mucci S, Abranches DC, de Marco MA, Penido Nde 
O. Systematic review on the evidences of an association between 

 at Mahidol University on September 20, 2016oto.sagepub.comDownloaded from 

http://oto.sagepub.com/


S34		  Otolaryngology–Head and Neck Surgery 151(2S)

tinnitus and depression. Braz J Otorhinolaryngol. 2013;79:106-
111.

	22.	 Belli S, Belli H, Bahcebasi T, Ozcetin A, Alpay E, Ertem U. 
Assessment of psychopathological aspects and psychiatric 
comorbidities in patients affected by tinnitus. Eur Arch Otorhi-
nolaryngol. 2008;265:279-285.

	23.	 Kamalski DM, Hoekstra CE, van Zanten BG, Grolman W, Rov-
ers MM. Measuring disease-specific health-related quality of life 
to evaluate treatment outcomes in tinnitus patients: a systematic 
review. Otolaryngol Head Neck Surg. 2010;143:181-185.

	24.	 Nondahl DM, Cruickshanks KJ, Wiley TL, et al. The ten-
year incidence of tinnitus among older adults. Int J Audiol. 
2010;49(8):580-585.

	25.	 Sindhusake D, Mitchell P, Newall P, Golding M, Rochtchina 
E, Rubin G. Prevalence and characteristics of tinnitus in 
older adults: the Blue Mountains Hearing Study. Int J Audiol. 
2003;42(5):289-294.

	26.	 Nondahl DM, Cruickshanks KJ, Wiley TL, et al. Prevalence and 
5-year incidence of tinnitus among older adults: the epidemiol-
ogy of hearing loss study. J Am Acad Audiol. 2002;13(6):323-
331.

	27.	 Gopinath B, McMahon CM, Rochtchina E, Karpa MJ, Mitchell 
P. Incidence, persistence, and progression of tinnitus symptoms 
in older adults: the Blue Mountains Hearing Study. Ear Hear. 
2010;31(3):407-412.

	28.	 Hesser H, Weise C, Rief W, Andersswon G. The effect of wait-
ing: a meta-analysis of wait-list control groups in trials for tin-
nitus distress. J Psychosom Res. 2010;70:378-384.

	29.	 Nyenhuis N, Zastrutzki S, Weise C, Jager B, Kroner-Herwig B. 
Efficacy of minimal contact interventions for acute tinnitus: a 
randomised controlled study. Cogn Behav Ther. 2013;42:127-
138.

	30.	 Hallam RS, Rachman S, Hinchcliffe R. Psychological aspects of 
tinnitus. In: Rachman S, ed. Contributions to Medical Psychol-
ogy. Vol. 3. Oxford, UK: Pergamon Press; 1984:31-53.

	31.	 Stouffer JL, Tyler RS, Kileny PR, Dalzell LE. Tinnitus as a func-
tion of duration and etiology: counseling implications. Am J 
Otol. 1991;12:188-194.

	32.	 Hoare DJ, Gander PE, Collins L, Smith S, Hall DA. Management 
of tinnitus in English NHS audiology departments: an evaluation 
of current practice. J Eval Clin Pract. 2012;18:326-334.

	33.	 Kim KS. Occupational hearing loss in Korea. J Korean Med Sci. 
2010;25:S62-S69.

	34.	 Steinmetz LG, Zeigelboim BS, Lacerda AB, Morata TC, 
Marques JM. Evaluating tinnitus in industrial hearing loss pre-
vention programs. Int Tinnitus J. 2008;14:152-158.

	35.	 Rosenfeld RM, Shiffman RN. Clinical practice guideline devel-
opment manual: a quality-driven approach for translating evi-
dence into action. Otolaryngol Head Neck Surg. 2009;140(suppl 
1):S1-S43.

	36.	 Pichora-Fuller MK, Santaguida P, Hammill A, et al. Evaluation 
and treatment of tinnitus: comparative effectiveness. Compara-
tive Effectiveness Review No. 122. (Prepared by the McMaster 
University Evidence-Based Practice Center under Contract No. 
290-2007-10060-I.) AHRQ Publication No. 13-EHC110-EF. 
Rockville, MD: Agency for Healthcare Research and Quality; 

August 2013. www.effectivehealthcare.ahrq.gov/reports/final 
cfm.

	37.	 Shiffman RN, Michel G, Rosenfeld RM, Davidson C. Building 
better guidelines with BRIDGE-Wiz: development and evalua-
tion of a software assistant to promote clarity, transparency, and 
implementability. J Am Med Inform Assoc. 2012;19:94-101.

	38.	 Shiffman RN, Shekelle P, Overhage JM, Slutsky J, Grimshaw 
J, Deshpande AM. Standardized reporting of clinical practice 
guidelines: a proposal from the Conference on Guideline Stan-
dardization. Ann Intern Med. 2003;139:493-498.

	39.	 Shiffman RN, Dixon J, Brandt C, et al. The GuideLine Imple-
mentability Appraisal (GLIA): development of an instrument 
to identify obstacles to guideline implementation. BMC Med 
Inform Decis Mak. 2005;5:23.

	40.	 American Academy of Pediatrics Steering Committee on Quality 
Improvement and Management. Classifying recommendations 
for clinical practice guidelines. Pediatrics. 2004;114:874-877.

	41.	 Oxford Centre for Evidence-Based Medicine. OCEBM Levels of 
Evidence Working Group. The Oxford 2011 levels of evidence. 
http://www.cebm.net/index.aspx?o=5653. Published 2011.

	42.	 Choudhry NK, Stelfox HT, Detsky AS. Relationships between 
authors of clinical practice guidelines and the pharmaceutical 
industry. JAMA. 2002;287:612-617.

	43.	 Detsky AS. Sources of bias for authors of clinical practice guide-
lines. CMAJ. 2006;175:1033-1035.

	44.	 Stachler RJ, Chandrasekhar SS, Archer SM, et al. Clinical prac-
tice guideline: sudden hearing loss. Otolaryngol Head Neck 
Surg. 2012;146:S1-S35.

	45.	 Chen GD, Stolzberg D, Lobarinas E, Sun W, Ding D, Salvi R. 
Salicylate-induced cochlear impairments, cortical hyperactivity 
and re-tuning, and tinnitus. Hear Res. 2013;295:100-113.

	46.	 Roland PS, Smith TL, Schwartz SR, et al. Clinical practice 
guideline: cerumen impaction. Otolaryngol Head Neck Surg. 
2008;139(suppl):S1-S21.

	47.	 Bast F, Mazurek B, Schrom T. Effect of stapedotomy on pre-
operative tinnitus and its psychosomatic burden. Auris Nasus 
Larynx. 2013;40:530-533.

	48.	 Kim DK, Park SN, Kim MJ, Lee SY, Park KH, Yeo SW. Tinnitus 
in patients with chronic otitis media before and after middle ear 
surgery. Eur Arch Otorhinolaryngol. 2011;268:1443-1448.

	49.	 Vernon J, Johnson R, Schleuning A. The characteristics and nat-
ural history of tinnitus in Meniere’s disease. Otolaryngol Clin 
North Am. 1980;13(4):611-619.

	50.	 Nam EC, Lewis R, Nakajima HH, Merchant SN, Levine RA. 
Head rotation evoked tinnitus due to superior semicircular canal 
dehiscence. J Laryngol Otol. 2010;124:333-335.

	51.	 Van Gompel JJ, Patel J, Danner C, et al. Acoustic neuroma 
observation associated with an increase in symptomatic tinnitus: 
results of the 2007-2008 Acoustic Neuroma Association survey 
[published online June 21, 2013]. J Neurosurg.

	52.	 Park SN, Bae SC, Lee GH, et al. Clinical characteristics and ther-
apeutic response of objective tinnitus due to middle ear myoc-
lonus: a large case series [published online August 5, 2013]. 
Laryngoscope. doi:10.1002/lary.23854.

	53.	 Meador KJ, Swift TR. Tinnitus from intracranial hypertension. 
Neurology. 1984;34(9):1258-1261.

 at Mahidol University on September 20, 2016oto.sagepub.comDownloaded from 

www.effectivehealthcare.ahrq.gov/reports/finalcfm
http://oto.sagepub.com/


Tunkel et al	 S35

	54.	 Chole RA, Parker WS. Tinnitus and vertigo in patients with tem-
poromandibular disorder. Arch Otolaryngol Head Neck Surg. 
1992;118:817-821.

	55.	 Vernon J, Griest S, Press L. Attributes of tinnitus that may pre-
dict temporomandibular joint dysfunction. Cranio. 1992;10:282-
287; discussion 287-288.

	56.	 Wasserman PG, Savargaonkar P. Paragangliomas: classification, 
pathology, and differential diagnosis. Otolaryngol Clin North 
Am. 2001;34:845-862.

	57.	 Moffat DA, Hardy DG. Surgical management of large glomus 
jugulare tumours: infra- and trans-temporal approach. J Laryn-
gol Otol. 1989;103(12):1167-1180.

	58.	 Chung SM, Kim HS, Jung J, Lee HK, Lee WS. Clinical presen-
tation and management of jugular foramen paraganglioma. Clin 
Exp Otorhinolaryngol. 2009;2:28-32.

	59.	 Jackson CG. Glomus tympanicum and glomus jugulare tumors. 
Otolaryngol Clin North Am. 2001;34(5):941-970.

	60.	 Gross BA, Du R. Natural history of cerebral arteriovenous mal-
formations: a meta-analysis. J Neurosurg. 2013;118:437-443.

	61.	 King WA, Martin NA. Intracerebral hemorrhage due to dural 
arteriovenous malformations and fistulae. Neurosurg Clin N Am. 
1992;3:577-590.

	62.	 Chadha NK, Weiner GM. Vascular loops causing ontological 
symptoms; a systematic review and meta-analysis. Clin Otolar-
yngol. 2008;33:5-11.

	63.	 Lockwood AH, Burkard RF, Salvi RJ. Imaging tinnitus. In: 
Snow JB, ed. Tinnitus: Theory and Management. Lewiston, NY: 
BC Decker Inc; 2004:253-264.

	64.	 Albert MS, DeKosky ST, Dickson D, et al. The diagnosis of mild 
cognitive impairment due to Alzheimer’s disease: recommenda-
tions from the National Institute on Aging-Alzheimer’s Asso-
ciation workgroups on diagnostic guidelines for Alzheimer’s 
disease. Alzheimers Dement. 2011;7:270-279.

	65.	 McKhann GM, Knopman DS, Chertkow H, et al. The diagno-
sis of dementia due to Alzheimer’s disease: recommendations 
from the National Institute on Aging-Alzheimer’s Association 
workgroups on diagnostic guidelines for Alzheimer’s disease. 
Alzheimers Dement. 2011;7:263-269.

	66.	 Shulman K. Clock-drawing: is it the ideal cognitive screening 
test? Int J Geriatr Psychiatry. 2000;15:548-561.

	67.	 Mainland BJ, Amodeo S, Shulman KI. Multiple clock drawing 
scoring systems: simpler is better [published online June 13, 
2013]. Int J Geriatr Psychiatry. doi:10.1002/gps.3992.

	68.	 Stachler RJ, Chandrasekhar SS, Archer SM, et al. Clinical prac-
tice guideline: sudden hearing loss. Otolaryngol Head Neck 
Surg. 2012;146(3 suppl):S1-S35.

	69.	 Obholzer RJ, Rea PA, Harcourt JP. Magnetic resonance imaging 
screening for VS: analysis of published protocols. J Laryngol 
Otol. 2004;118:329-332.

	70.	 National Institutes of Health Consensus Development Confer-
ence Statement on Acoustic Neuroma, December 11-13, 1991. 
The Consensus Development Panel. Arch Neurol. 1994;51: 
201-207.

	71.	 Saliba I, Martineau G, Chagnon M. Asymmetric hearing loss: 
rule 3,000 for screening VS. Otol Neurotol. 2009;30:515-521.

	72.	 Crummer RW, Hassan GA. Diagnostic approach to tinnitus. Am 
Fam Physician. 2004;69:120-126.

	73.	 Yoshimoto Y. Systematic review of the natural history of VS. J 
Neurosurg. 2005;103:59-63.

	74.	 American Speech-Language-Hearing Association. Preferred 
practice patterns for the profession of audiology. www.asha.org/
policy. Published 2006.

	75.	 Coles RRA. Classification of causes, mechanisms of patient 
disturbance, and associated counseling. In: Vernon JA, Moller 
AR, eds. Mechanisms of Tinnitus. Boston, MA: Allyn & Bacon; 
1995:11-19.

	76.	 Dobie RA. Overview: Suffering from tinnitus. In: Snow JB, ed. 
Tinnitus: Theory and Management. Lewiston, NY: BC Decker 
Inc; 2004:1-7.

	77.	 Axelsson A, Ringdahl A. Tinnitus: a study of its prevalence and 
characteristics. British J Audiol. 1989;23:53-62.

	78.	 Davis A, Refaie AE. Epidemiology of tinnitus. In: Tyler R, ed. 
Tinnitus. San Diego, CA: Singular Publishing Group; 2000:1-23.

	79.	 Vernon JA. Tinnitus Treatment and Relief. Boston, MA: Allyn & 
Bacon; 1998.

	80.	 Henry JA, Loovis C, Montero M, et al. Randomized clinical trial: 
group counseling based on tinnitus retraining therapy. J Rehabil 
Res Dev. 2007;44:21-32.

	81.	 Newman CW, Sandridge SA. Tinnitus questionnaires. In: Snow 
JB, ed. Tinnitus: Theory and Management. Lewiston, NY: BC 
Decker; 2004:237-254.

	82.	 Zaugg TL, Schechter MA, Fausti SA, Henry JA. Difficulties 
caused by patients’ misconceptions that hearing problems are 
due to tinnitus. In: Patuzzi R, ed. Proceedings of the Seventh 
International Tinnitus Seminar. Crawley, Australia: The Univer-
sity of Western Australia; 2002:226-228.

	83.	 Henry JA, Zaugg TL, Myers PJ, Kendall CJ. Progressive Tin-
nitus Management: Clinical Handbook for Audiologists. San 
Diego, CA: Plural Publishing Inc; 2010.

	84.	 Schechter MA, Henry JA. Assessment and treatment of tin-
nitus patients using a “masking approach.” J Am Acad Audiol. 
2002;13:545-558.

	85.	 Henry JA, Meikle MB. Pulsed versus continuous tones for evaluat-
ing the loudness of tinnitus. J Am Acad Audiol. 1999;10:261-272.

	86.	 Hochberg I, Waltzman S. Comparison of pulsed and continuous 
tone thresholds in patients with tinnitus. Audiology. 1972;11:337-
342.

	87.	 Mineau SM, Schlauch RS. Threshold measurement for patients 
with tinnitus: pulsed or continuous tones. Am J Audiol. 
1997;6:52-56.

	88.	 Henry JA, Meikle MB. Psychoacoustic measures of tinnitus. J 
Am Acad Audiol. 2000;11:138-155.

	89.	 Murphy MR, Selesnick SH. Cost-effective diagnosis of acoustic 
neuromas: a philosophical, macroeconomic, and technological 
decision. Otolaryngol Head Neck Surg. 2002;127:253-259.

	90.	 Fortnum H, O’Neill C, Taylor R, et al. The role of magnetic reso-
nance imaging in the identification of suspected acoustic neu-
roma: a systematic review of clinical and cost effectiveness and 
natural history. Health Technol Assess. 2009;13(18):iii-iv, ix-xi, 
1-154.

	91.	 Radiological Society of North America. Patient safety: radia-
tion dose in x-ray and CT exams. http://www.radiologyinfo.org/
en/safety/index.cfm?pg=sfty_xray&bhcp=1. Accessed June 18, 
2013.

 at Mahidol University on September 20, 2016oto.sagepub.comDownloaded from 

http://www.radiologyinfo.org/en/safety/index.cfm?pg=sfty_xray&bhcp=1
http://oto.sagepub.com/


S36		  Otolaryngology–Head and Neck Surgery 151(2S)

 	 92.	 Brenner DJ, Hall EJ. Cancer risks from CT scans: now we have 
data, what next? Radiology. 2012;265:330-331.

	  93.	 Katayama H, Yamaguchi K, Kozuka T, Takashima T, Seez P, 
Matsuura K. Adverse reactions to ionic and nonionic contrast 
media. Radiology. 1990;175:621-628.

 	 94.	 Kaewlai R, Abujudeh H. Nephrogenic systemic fibrosis. AJR 
Am J Roentgenol. 2012;199:W17-W23.

 	 95.	 Foster JR, Hall DA, Summerfield AQ, Palmer AR, Bowtell RW. 
Sound-level measurements and calculations of safe noise dosage 
during EPI at 3 T. J Magn Reson Imaging. 2000;12:157-163.

 	 96.	 Rosenblum J. In: Biller J, ed. Neuroimaging of Common Neu-
rologic Conditions in Practical Neurology. 4th ed. Philadel-
phia, PA: Lippincott Williams & Wilkins; 2012:333.

 	 97.	 Vattoth S, Shah R, Curé JK. A compartment-based approach 
for the imaging evaluation of tinnitus. AJNR Am J Neuroradiol. 
2010;31:211-218.

 	 98.	 Sismanis A. Tinnitus. Curr Neurol Neurosci Rep. 2001;1:492-499.
 	 99.	 Newman C, Jacobson G, Spitzer B. Development of the Tin-

nitus Handicap Inventory. Arch Otolaryngol Head Neck Surg. 
1996;122:143-148.

	100.	 Wilson PH, Henry J, Bowen M, Haralambous G. Tinnitus 
Reaction Questionnaire: psychometric properties of a measure 
of distress associated with tinnitus. J Speech Lang Hear Res. 
1991;34:197-201.

	101.	 Kuk FK, Tyler RS, Russell D, Jordan H. The psychometric 
properties of a Tinnitus Handicap Questionnaire. Ear Hear. 
1990;11:434-445.

	102.	 Meikle MB, Henry JA, Griest SE, et al. The Tinnitus Func-
tional Index: development of a new clinical measure for 
chronic, intrusive tinnitus. Ear Hear. 2012;32:153-176.

	103.	 Tyler RS. Tinnitus disability and handicap questionnaires. 
Seminars in Hearing. 1993;14:377-384.

	104.	 Noble W. Tinnitus self-assessment scales: domains of coverage 
and psychometric properties. Hear J. 2001;54:20-26.

	105.	 Hallam RS, Jakes SC, Hinchcliffe R. Cognitive variables in tin-
nitus annoyance. Br J Clin Psychol. 1988; 27(3):213-222.

	106.	 Newman CW, Sandridge SA. Tinnitus management. In Mon-
tano JJ, Spitzer JB, eds. Adult Audiologic Rehabilitation. 2nd 
ed. San Diego, CA: Plural Publishing Inc; 2013:467-516.

	107.	 Shim HJ, Song SJ, Choi AY, Hyung Lee R, Yoon SW. Compari-
son of various treatment modalities for acute tinnitus. Laryngo-
scope. 2011;121(12):2619-2625.

	108.	 Tyler RS, Chang SA, Gehringer AK, Gogel SA. Tinnitus: how 
you can help yourself! Audiological Medicine. 2008;6:85-91.

	109.	 Henry J, Wilson P. Tinnitus: A Self-Management Guide for the 
Ringing in Your Ears. Boston, MA: Allyn & Bacon; 2001.

	110.	 Malouff J, Schutte N, Noble W. Self-help books for tinnitus-
related distress: do they really help? Tinnitus Today. December 
2008.

	111.	 Tyler RS ed. The Consumer Handbook on Tinnitus. Sedona, 
AZ: Auricle Ink Publishers; 2008.

	112.	 McKenna L, Baguley D, McFerran D. Living with Tinnitus and 
Hyperacusis. London: Sheldon Press; 2010.

	113.	 Henry JA, Zaugg TL, Myers PJ, Kendall CJ. How to Manage 
Your Tinnitus: A Step-by-Step Workbook. San Diego, CA: Plu-
ral Publishing Inc; 2010.

	114.	 Davis PB. Living with Tinnitus. Sydney, Australia: Gore & 
Osment Publications; 1995.

	115.	 Kaldo V, Cars S, Rahnert M, Larsen HC, Andersson G. Use of 
a self-help book with weekly therapist contact to reduce tin-
nitus distress: a randomized controlled trial. J Psychosom Res. 
2007;63:195-202.

	116.	 Tyler RS. Neurophysiological models, psychological models, 
and treatments for tinnitus. In: Tyler RS, ed. Tinnitus Treat-
ment: Clinical Protocols. New York, NY: Thieme; 2006:1-22.

	117.	 Kochkin S, Tyler R. Tinnitus treatment and the effectiveness of 
hearing aids: hearing care professional perceptions. Hear Rev. 
2008;15:14-18.

	118.	 Searchfield GD, Kaur M, Martin WH. Hearing aids as an 
adjunct to counseling: tinnitus patients who choose amplifica-
tion do better than those that don’t. Int J Audiol. 2010;49:574-
579.

	119.	 Surr RK, Montgomery AA, Mueller HG. Effect of amplifi-
cation on tinnitus among new hearing aid users. Ear Hear. 
1985;6:71-75.

	120.	 Hobson J, Chisholm E, El Refaie A. Sound therapy (masking) 
in the management of tinnitus in adults. Cochrane Database 
Syst Rev. 2012;11:CD006371.

	121.	 Hazell JW, Wood SM, Cooper HR, et al. A clinical study of tin-
nitus maskers. Br J Audiol. 1985;19:65-146.

	122.	 Melin L, Scott B, Lindberg P, Lyttkens L. Hearing aids and tin-
nitus—an experimental group study. Br J Audiol. 1987;21:91-97.

	123.	 Mehlum D, Grasel G, Fankhauser C. Prospective crossover 
evaluation of four methods of clinical management of tinnitus. 
Otolaryngol Head Neck Surg. 1984;92:448-453.

	124.	 Parazzini M, Del Bo L, Jastreboff M, Tognola G, Ravazzani P. 
Open ear hearing aids in tinnitus therapy: an efficacy compari-
son with sound generators. Int J Audiol. 2011;50:548-553.

	125.	 Trotter MI, Donaldson I. Hearing aids and tinnitus therapy: a 
25-year experience. J Laryngol Otol. 2008;122:1052-1056.

	126.	 Folmer RL, Carroll JR. Long-term effectiveness of ear-
level devices for tinnitus. Otolaryngol Head Neck Surg. 
2006;134:132-137.

	127.	 Chien W, Lin FR. Prevalence of hearing-aid use among older 
adults in the United States. Arch Intern Med. 2012;172:292-
293.

	128.	 McCormack A, Fortnum H. Why do people fitted with hearing 
aids not wear them? Int J Audiol. 2013;52:360-368.

	129.	 Shekhawat GS, Searchfield GD, Stinear CM. Role of hear-
ing aids in tinnitus intervention: a scoping review. J Am Acad 
Audiol. 2013;24:747-762.

	130.	 Chisolm TH, Johnson CE, Danhauer JL, et al. A systematic 
review of health-related quality of life and hearing aids: final 
report of the American Academy of Audiology Task Force on 
the Health-Related Quality of Life Benefits of Amplification in 
Adults. J Am Acad Audiol. 2007;18:151-183.

	131.	 Vernon J. Attempts to relieve tinnitus. J Am Audiol Soc. 
1977;2:124-131.

	132.	 Vernon J, Schleuning A. Tinnitus: a new management. Laryn-
goscope. 1978;88:413-419.

	133.	 Hoare DJ, Adjamian P, Sereda M, Hall DA. Recent technologi-
cal advances in sound-based approaches to tinnitus treatment; 

 at Mahidol University on September 20, 2016oto.sagepub.comDownloaded from 

http://oto.sagepub.com/


Tunkel et al	 S37

a review of efficacy considered against putative physiological 
mechanisms. Noise Health. 2013;15:107-116.

	134.	 Sweetow R, Sabes JH. An overview of common procedures for 
the management of tinnitus patients. Hear J. 2010;63(11):11-
12, 14-15.

	135.	 Coles RRA, Baskill JL, Sheldrake JB. Measurement and man-
agement of tinnitus; part II. Management. J Laryngol Otol. 
1985;99:1-10.

	136.	 Henry JA, Zaugg TL, Myers PJ, Schechter MA. Using thera-
peutic sound with progressive audiologic tinnitus management. 
Trends Amplif. 2008;12(3):188-209.

	137.	 NHS Evidence. (2011). Evidence in health and social care. 
http://www.evidence.nhs.uk/topic/tinnitus. Published 2011. 
Accessed June 18, 2013.

	138.	 Hoare DJ, Kowalkowski VL, Kang S, Hall DA. Systematic 
review and meta-analyses of randomized controlled trials exam-
ining tinnitus management. Laryngoscope. 2011;121:1555-
1564.

	139.	 Dobie RA. A review of randomized clinical trials in tinnitus. 
Laryngoscope. 1999;109:1202-1211.

	140.	 Searchfield G. A commentary on the complexity of tinnitus 
management: clinical guidelines provide a path through the 
fog. Eval Health Prof. 2011;34:421-428.

	141.	 Vernon JA, Meikle MB. Tinnitus masking. In: Tyler R, ed. Tin-
nitus Handbook. San Diego, CA: Singular Thomas Learning; 
2000:313-356.

	142.	 Jastreboff PJ, Hazell JWP. Tinnitus Retraining Therapy: Imple-
menting the Neurophysiological Model. New York, NY: Cam-
bridge University Press; 2004.

	143.	 Jastreboff PJ, Jastreboff MM. Tinnitus retraining therapy. In: 
Snow JB, ed. Tinnitus: Theory and Management. Hamilton, 
London: BC Decker; 2004:310-313.

	144.	 Tyler RS, Noble B, Coelho C, Ji H. Tinnitus retraining therapy: 
mixing point and total masking are equally effective. Ear Hear. 
2012;33:588-594.

	145.	 Phillips JS, McFerran D. Tinnitus retraining therapy (TRT) for 
tinnitus. Cochrane Database Syst Rev. 2010;(3):CD007330.

	146.	 Henry JA, Schechter MA, Zaugg TL, et al. Clinical trial to 
compare tinnitus masking and tinnitus retraining therapy. Acta 
Otolaryngol. 2006;126(suppl 556):64-69.

	147.	 Henry JA, Schechter MA, Zaugg TL, et al. Outcomes of clini-
cal trial: tinnitus masking versus tinnitus retraining therapy. J 
Am Acad Audiol. 2006;17:104-132.

	148.	 Kroener-Herwig B, Biesinger E, Gerhards F, Goebel G, Gre-
imel KV, Hiller W. Retraining therapy for chronic tinnitus. 
Scand Audiol. 2000;29:68-76.

	149.	 Wilson PH, Henry JL, Andersson G, Hallam RS, Lindberg P. 
A critical analysis of directive counseling as a component of 
tinnitus retraining therapy. Br J Audiol. 1998;32:272-286.

	150.	 Hallam RS, McKenna L. Tinnitus habituation therapy. In: Tyler 
RS, ed. Tinnitus Treatment. New York, NY: Thieme; 2006:65-
80.

	151.	 Koelsch S. A neuroscientific perspective on music therapy. Ann 
N Y Acad Sci. 2009;1169:374-384.

	152.	 Davis P. Music and the acoustic desensitization protocol for 
tinnitus. In: Tyler RS, ed. Tinnitus Treatment: Clinical Proto-
cols. San Diego, CA: Thieme; 2006:146-160.

	153.	 Davis PB. Music as Therapy in the Rehabilitation of  
Tinnitus Sufferers: Effects of Spectral Modification and 
Counseling [doctoral thesis]. Perth, Western Australia: 
School of Speech and Hearing Science, Curtin University of 
Technology; 1998.

	154.	 Davis PB, Wilde RA. Clinical trial of a new tinnitus masking 
technique. In: Reich GE, Vernon JA, eds. Proceedings of the 
Fifth International Tinnitus Seminar. Portland, OR: American 
Tinnitus Association; 1996:305-309.

	155.	 Davis PB, Wilde RA, Steed L. Relative effects of acoustic 
stimulation and counseling in the tinnitus rehabilitation pro-
cess. Aust New Zeal J Audiol. 2001;23:84-85.

	156.	 Davis P, Wilde RA, Steed L. Changes in tinnitus distress over 
a four month no-treatment period: effects of audiological vari-
ables and litigation status. In: Hazell JWP, ed. Proceedings of 
the Sixth International Tinnitus Seminar. London, UK: Tinni-
tus and Hyperacusis Centre; 1999:394-390.

	157.	 Davis PB, Paki B, Hanley PJ. Neuromonics tinnitus treatment: 
third clinical trial. Ear Hear. 2007;28:242-259.

	158.	 Henry JA, Istvan J. An independent review of neuromonics 
tinnitus treatment controlled clinical trials. Aust New Zeal J 
Audiol. 2010;32:41-55.

	159.	 Bauer CA, Brozoski TJ. Effect of tinnitus retraining therapy on 
the loudness and annoyance of tinnitus: a controlled trial. Ear 
Hear. 2011;32:145-155.

	160.	 Berry JA, Gold SL, Frederick EA, Gray WC, Staecker H. 
Patient-based outcomes in patients with primary tinnitus under-
going tinnitus retraining therapy. Arch Otolaryngol Head Neck 
Surg. 2002;128:1153-1157.

	161.	 Herraiz C, Diges I, Cobo P, Aparicio JM. Cortical reorganiza-
tion and tinnitus: principles of auditory discrimination train-
ing for tinnitus management. Eur Arch Otorhinolaryngol. 
2009;266:9-16.

	162.	 Jastreboff PJ, Gray WC, Gold SL. Neurophysiological 
approach to tinnitus patients. Am J Otol. 1996;17:236-240.

	163.	 Wazen JJ, Daugherty J, Pinsky K, et al. Evaluation of a cus-
tomized acoustical stimulus system in the treatment of chronic 
tinnitus. Otol Neurotol. 2011;32:710-716.

	164.	 Andersson G, Lyttkens L. A meta-analytic review of psycho-
logical treatments for tinnitus. Br J Audiol. 1999;33:201-210.

	165.	 Martinez-Devesa P, Perera R, Theodoulou M, Waddell A. Cog-
nitive behavioural therapy for tinnitus. Cochrane Database 
Syst Rev. 2010;(9):CD005233.

	166.	 Hesser H, Weise C, Westin VZ, Andersson G. A systematic 
review and meta-analysis of randomized controlled trials of 
cognitive-behavioral therapy for tinnitus distress. Clin Psychol 
Rev. 2011;31:545-553.

	167.	 Goebel G, Kahl M, Arnold W, Fichter M. 15 year prospective 
follow up study of behavioral therapy in a large sample of inpa-
tients with chronic tinnitus. Acta Otolaryngol. 2006;126(suppl 
556):70-79.

	168.	 Andersson G, Strömgren T, Ström L, Lyttkens L. Random-
ized controlled trial of internet based cognitive behavior 
therapy for distress associated with tinnitus. Psychosom Med. 
2002;64(5):810-816.

	169.	 Westin VZ, Schulin M, Hesser H, et al. Acceptance and com-
mitment therapy versus tinnitus retraining therapy in the treat-

 at Mahidol University on September 20, 2016oto.sagepub.comDownloaded from 

http://oto.sagepub.com/


S38		  Otolaryngology–Head and Neck Surgery 151(2S)

ment of tinnitus: a randomised controlled trial. Behav Res Ther. 
2011;49:737-747.

	170.	 Robinson SK, Viirre ES, Bailey KA, Gerke MA, Harris JP, 
Stein MB. Randomized placebo controlled trial of a selective 
serotonin reuptake inhibitor in the treatment of tinnitus. Psy-
chosom Med. 2005;67:981-988.

	171.	 Dobie RA, Sakai CS, Sullivan MD, Katon WJ, Russo J. Anti-
depressant treatment of tinnitus patients: report of a random-
ized clinical trial and clinical prediction of benefit. Am J Otol. 
1993;14:18-23.

	172.	 Azevedo AA, Figueiredo RR. Tinnitus treatment with acampro-
sate: double-blind study. Braz J Otorhinolaryngol. 2005;71:618-
623.

	173.	 Westerberg BD, Roberson JB Jr, Stach BA. A double-blind 
placebo-controlled trial of baclofen in the treatment of tinnitus. 
Am J Otol. 1996;17:896-903.

	174.	 Topak M, Sahin-Yilmaz A, Ozdoganoglu T, Yilmaz HB, Ozbay 
M, Kulekci M. Intratympanic methylprednisolone injections 
for subjective tinnitus. J Laryngol Otol. 2009;123:1221-1225.

	175.	 Sharma DK, Kaur S, Singh J, Kaur I. Role of acamprosate in 
sensorineural tinnitus. Indian J Pharmacol. 2012;44:93-96.

	176.	 Johnson RM, Brummett R, Schleuning A. Use of alprazolam 
for relief of tinnitus. A double-blind study. Arch Otolaryngol 
Head Neck Surg. 1993;119:842-845.

	177.	 Zöger S, Svedlund J, Holgers KM. Psychiatric disorders in tin-
nitus patients without severe hearing impairment: 24 month 
follow-up of patients at an audiological clinic. Audiology. 
2001;40:133-140.

	178.	 McKenna L, Hallam RS, Hinchcliffe R. The prevalence of psy-
chological disturbance in neuro-otology outpatients. Clin Oto-
laryngol Allied Sci. 1991;16:452-456.

	179.	 Granjeiro RC, Kehrle HM, de Oliveira TS, Sampaio AL, de 
Oliveira CA. Is the degree of discomfort caused by tinnitus in 
normal-hearing individuals correlated with psychiatric disor-
ders? Otolaryngol Head Neck Surg. 2013;148:658-663.

	180.	 Baldo P, Doree C, Molin P, McFerran D, Cecco S. Antidepres-
sants for patients with tinnitus. Cochrane Database Syst Rev. 
2012;9:CD003853.

	181.	 Mihail RC, Crowley JM, Walden BE, Fishburne J, Reinwall 
JE, Zajtchuk JT. The tricyclic trimipramine in the treatment of 
subjective tinnitus. Ann Otol Rhinol Laryngol. 1988;97(2, pt 
1):120-123.

	182.	 Podoshin L, Fradis M, David YB. Treatment of tinnitus by 
intratympanic instillation of lignocaine (lidocaine) 2 per cent 
through ventilation tubes. J Laryngol Otol. 1992;106:603-606.

	183.	 Bayar N, Böke B, Turan E, Belgin E. Efficacy of amitripty-
line in the treatment of subjective tinnitus. J Otolaryngol. 
2001;30:300-303.

	184.	 Dib GC, Kasse CA, Alves de Andrade T, Gurgel Testa JR, Cruz 
OL. Tinnitus treatment with trazodone. Braz J Otorhinolaryn-
gol. 2007;73:390-397.

	185.	 Hoekstra CE, Rynja SP, van Zanten GA, Rovers MM. Anti-
convulsants for tinnitus. Cochrane Database Syst Rev. 
2011;(7):CD007960.

	186.	 Bakhshaee M, Ghasemi M, Azarpazhooh M, et al. Gabapentin 
effectiveness on the sensation of subjective idiopathic tinnitus: 
a pilot study. Eur Arch Otorhinolaryngol. 2007;265:525-530.

	187.	 Piccirillo JF, Finnell J, Vlahiotis A, Chole RA, Spitznagel E. 
Relief of idiopathic subjective tinnitus. Arch Otolaryngol Head 
Neck Surg. 2007;133:390-397.

	188.	 Witsell DL, Hannley MT, Stinnet S, Tucci DL. Treatment of tin-
nitus with gabapentin: a pilot study. Otol Neurotol. 2006;28:11-15.

	189.	 Donaldson I. Tegretol: a double blind trial in tinnitus. J Laryn-
gol Otol. 1981;95:947-951.

	190.	 Hulshof JH, Vermeij P. The value of carbamazepine in the 
treatment of tinnitus. ORL J Otorhinolaryngol Relat Spec. 
1985;47:262-266.

	191.	 Hulshof JH, Vermeij P. The value of flunarizine in the treatment of 
tinnitus. ORL J Otorhinolaryngol Relat Spec. 1986;48:33-36.

	192.	 Simpson JJ, Gilbert AM, Weiner GM, Davies WW. The assess-
ment of lamotrigine, an antiepileptic drug, in the treatment of 
tinnitus. Am J Otol. 1999;20:627-631.

	193.	 Dehkordi MA, Abolbashari S, Taheri R, Einolghozati S. Effi-
cacy of gabapentin on subjective idiopathic tinnitus: a random-
ized, double-blind, placebo-controlled trial. Ear Nose Throat J. 
2011;90:150-158.

	194.	 Savage J, Cook S, Waddell A. Tinnitus [published online 
November 12, 2009]. Clin Evid (Online). 2009;2009:0506.

	195.	 Jalali MM, Kousha A, Naghavi SE, Soleimani R, Banan R. 
The effects of alprazolam on tinnitus: a cross-over randomized 
clinical trial. Med Sci Monit. 2009;15:PI55-PI60.

	196.	 Lechtenberg R, Shulman A. Benzodiazepines in the treatment 
of tinnitus. J Otolaryngol. 1994;98(suppl 9):271-276.

	197.	 Araújo MF, Oliveira CA, Bahmad FM Jr. Intratympanic dexa-
methasone injections as a treatment for severe, disabling 
tinnitus: does it work? Arch Otolaryngol Head Neck Surg. 
2005;131:113-117.

	198.	 She W, Dai Y, Du X, Chen F, Ding X, Cui X. Treatment of 
subjective tinnitus: a comparative clinical study of intratym-
panic steroid injection vs. oral carbamazepine. Med Sci Monit. 
2009;15:PI35-PI39.

	199.	 Choi SJ, Lee JB, Lim HJ, et al. Intratympanic dexamethasone 
injection for refractory tinnitus: prospective placebo-controlled 
study. Laryngoscope. 2013;123:2817-2822.

	200.	 Coles RRA, Lutman ME, Axelsson A, et al. Tinnitus severity 
gradings: cross sectional studies. In: Aran JM, Dauman R, eds. 
Proceedings of Fourth International Tinnitus Seminar. New 
York/Amsterdam/Bordeaux: Kuglar; 1992:453-455.

	201.	 Ernst E. The risk-benefit profile of commonly used herbal 
therapies: ginkgo, St. John’s wort, ginseng, echinacea, saw pal-
metto, and kava. Ann Intern Med. 2002;136:42-53.

	202.	 Smith GS, Romanelli-Gobbi M, Gray-Karagrigoriou E, Artz 
GJ. Complementary and integrative treatments: tinnitus. Oto-
laryngol Clin North Am. 2013;46:389-408.

	203.	 Hilton MP, Zimmermann EF, Hunt WT. Ginkgo biloba for tin-
nitus. Cochrane Database Syst Rev. 2013;3:CD003852.

	204.	 von Boetticher A. Ginkgo biloba extract in the treatment 
of tinnitus: a systematic review. Neuropsychiatr Dis Treat. 
2011;7:441-447.

	205.	 Jadad AR, Moore RA, Carroll D, et al. Assessing the quality 
of reports of randomized clinical trials: is blinding necessary? 
Control Clin Trials. 1996;17:1-12.

	206.	 Ernst E, Stevinson C. Ginkgo biloba for tinnitus: A review. Clin 
Otolaryngol Allied Sci. 1999;24(3):1-12.

 at Mahidol University on September 20, 2016oto.sagepub.comDownloaded from 

http://oto.sagepub.com/


Tunkel et al	 S39

	207.	 Rejali D, Sivakumar A, Balaji N. Ginkgo biloba does not ben-
efit patients with tinnitus: a randomized placebo-controlled 
double-blind trial and meta-analysis of randomized trials. Clin 
Otolaryngol Allied Sci. 2004;29:226-231.

	208.	 Ernst E. Marketing studies and scientific research must be dis-
tinct. BMJ. 2001;322(7296):1249.

	209.	 Posadzki P, Watson L, Ernst E. Herb–drug interactions: 
an overview of systematic reviews. Br J Clin Pharmacol. 
2013;75:603-618.

	210.	 Bent S, Ko R. Commonly used herbal medicines in the United 
States: a review. Am J Med. 2004;116:478-485.

	211.	 Pandi-Perumal SR, BaHammam AS, Brown GM, et al. Melato-
nin antioxidative defense: therapeutical implications for aging and 
neurodegenerative processes. Neurotox Res. 2013;23:267-300.

	212.	 Simko F, Paulis L. Melatonin as a potential antihypertensive 
treatment. J Pineal Res. 2007;42:319-322.

	213.	 Pirodda A, Raimondi MC, Ferri GG. Exploring the rea-
sons why melatonin can improve tinnitus. Med Hypotheses. 
2010;75:190-191.

	214.	 Megwalu UC, Finnell JE, Piccirillo JF. The effects of mela-
tonin on tinnitus and sleep. Otolaryngol Head Neck Surg. 
2006;134:210-213.

	215.	 Rosenberg SI, Silverstein H, Rowan PT, et al. Effect of melato-
nin on tinnitus. Laryngoscope. 1998;108:305-310.

	216.	 Shambaugh GE Jr. Zinc for tinnitus, imbalance, and hearing 
loss in the elderly. Am J Otol. 1986;7:476-477.

	217.	 Speich M, Pineau A, Ballereau F. Minerals, trace elements 
and related biological variables in athletes and during physical 
activity. Clin Chim Acta. 2001;312:1-11.

	218.	 Coelho CB, Tyler R, Hansen M. Zinc as a possible treatment 
for tinnitus. Prog Brain Res. 2007;166:279-285.

	219.	 Arda HN, Tuncel U, Akdogan O, et al. The role of zinc in the 
treatment of tinnitus. Otol Neurotol. 2003;24:86-89.

	220.	 Coelho C, Witt SA, Ji H, Hansen MR, Gantz B, Tyler R. Zinc 
to treat tinnitus in the elderly: a randomized placebo controlled 
crossover trial. Otol Neurotol. 2013;34(6):1146-1154.

	221.	 Yap L, Pothula VB, Warner J, Akhtar S, Yates E. The root and 
development of otorhinolaryngology in traditional Chinese 
medicine. Eur Arch Otorhinolaryngol. 2009;266:1353-1359.

	222.	 Kim JI, Choi JY, Lee DH, Choi TY, Lee MS, Ernst E. Acupuncture 
for the treatment of tinnitus: a systematic review of randomized 
clinical trials. BMC Complement Altern Med. 2012;12:97.

	223.	 Park J, White AR, Ernst E. Efficacy of acupuncture as a treat-
ment for tinnitus: a systematic review. Arch Otolaryngol Head 
Neck Surg. 2000;126:489-492.

	224.	 Møller AR. Pathophysiology of tinnitus. Otolaryngol Clin 
North Am. 2003;36:249-266.

	225.	 Hui KK, Liu J, Makris N, Gollub RL, et al. Acupuncture modu-
lates the limbic system and subcortical gray structures of the 
human brain: evidence from fMRI studies in normal subjects. 
Hum Brain Mapp. 2000;9:13-25.

	226.	 Møller AR. The role of neural plasticity in tinnitus. Prog Brain 
Res. 2007;166:37-45.

	227.	 Manni L, Albanesi M, Guaragna M, Barbaro Paparo S, Aloe L. 
Neurotrophins and acupuncture. Auton Neurosci. 2010;157:9-17.

	228.	 Levine RA, Nam EC, Oron Y, Melcher JR. Evidence for a tin-
nitus subgroup responsive to somatosensory based treatment 
modalities. Prog Brain Res. 2007;166:195-207.

	229.	 Briner W. A behavioral nosology for tinnitus. Psychol Rep. 
1995;77:27-34.

	230.	 Bradbrook D. Acupuncture treatment of phantom limb pain 
and phantom limb sensation in amputees. Acupunct Med. 
2004;22:93-97.

	231.	 Jeon SW, Kim KS, Nam HJ. Long-term effect of acupuncture 
for treatment of tinnitus: a randomized, patient- and assessor-
blind, sham-acupuncture-controlled, pilot trial. J Altern Com-
plement Med. 2012;18:693-699.

	232.	 Jiang B, Jiang ZL, Wang L, Li RM. Acupuncture treatment 
for senile of tinnitus of 30 cases [in Chinese]. Jiangsu J TCM. 
2010;42:52-53.

	233.	 Tan KQ, Zhang C, Liu MX, Qiu L. Comparative study on 
therapeutic effects of acupuncture, Chinese herbs and Western 
medicine on nervous tinnitus [in Chinese]. Zhongguo Zhen Jiu. 
2007;27:249-251.

	234.	 Vilholm OJ, Møller K, Jørgensen K. Effect of traditional Chi-
nese acupuncture on severe tinnitus: a double-blind, placebo-
controlled, clinical investigation with open therapeutic control. 
Br J Audiol. 1998;32:197-204.

	235.	 Hansen PE, Hansen JH, Bentzen O. Acupuncture treatment 
of chronic unilateral tinnitus—a double-blind cross-over trial. 
Clin Otolaryngol Allied Sci. 1982;7:325-329.

	236.	 Marks NJ, Emery P, Onisiphorou C. A controlled trial of acu-
puncture in tinnitus. J Laryngol Otol. 1984;98:1103-1109.

	237.	 Wang K, Bugge J, Bugge S. A randomised, placebo-controlled 
trial of manual and electrical acupuncture for the treatment of 
tinnitus. Complement Ther Med. 2010;18:249-255.

	238.	 de Azevedo RF, Chiari BM, Okada DM, Onishi ET. Impact of 
acupuncture on otoacoustic emissions in patients with tinnitus. 
Braz J Otorhinolaryngol. 2007;73:599-607.

	239.	 Okada DM, Onishi ET, Chami FI, Borin A, Cassola N, Guer-
reiro VM. Acupuncture for tinnitus immediate relief. Braz J 
Otorhinolaryngol. 2006;72:182-186.

	240.	 Furugård S, Hedin PJ, Eggertz A, Laurent C. Acupuncture 
worth trying in severe tinnitus [in Swedish]. Lakartidningen. 
1998;95(17):1922-1928.

	241.	 Axelsson A, Andersson S, Gu LD. Acupuncture in the man-
agement of tinnitus: a placebo-controlled study. Audiology. 
1994;33:351-360.

	242.	 Witt CM, Pach D, Brinkhaus B, et al. Safety of acupuncture: 
results of a prospective observational study with 229,230 
patients and introduction of a medical information and consent 
form. Forsch Komplementmed. 2009;16:91-97.

	243.	 Endres HG, Molsberger A, Lungenhausen M, Trampisch HJ. 
An internal standard for verifying the accuracy of serious 
adverse event reporting: the example of an acupuncture study 
of 190,924 patients. Eur J Med Res. 2004;9:545-551.

	244.	 Macpherson H, Scullion A, Thomas KJ, Walters S. Patient 
reports of adverse events associated with acupuncture treat-
ment: a prospective national survey. Qual Saf Health Care. 
2004;13:349-355.

	245.	 Melchart D, Weidenhammer W, Streng A, et al. Prospec-
tive investigation of adverse effects of acupuncture in 97 733 
patients. Arch Intern Med. 2004;164:104-105.

	246.	 White A, Hayhoe S, Hart A, Ernst E. Survey of adverse events 
following acupuncture (SAFA): a prospective study of 32,000 
consultations. Acupunct Med. 2001;19:84-92.

 at Mahidol University on September 20, 2016oto.sagepub.comDownloaded from 

http://oto.sagepub.com/


S40		  Otolaryngology–Head and Neck Surgery 151(2S)

	247.	 Norheim AJ. Adverse effects of acupuncture: a study of the 
literature for the years 1981-1994. J Altern Complement Med. 
1996;2:291-297.

	248.	 Barker AT, Jalinous R, Freeston IL. Non-invasive magnetic stimu-
lation of the human motor cortex. Lancet. 1985;325:1106-1107.

	249.	 Triggs WJ, Hajioff D. Transcranial magnetic stimulation 
for tinnitus; no better than sham treatment? Neurology. 
2012;78:1624-1625.

	250.	 Theodoroff SM, Folmer RL. Repetitive transcranial magnetic 
stimulation as a treatment for chronic tinnitus; a critical review. 
Otol Neurotol. 2013;34:199-208.

	251.	 Langguth B, de Ridder D, Dornhoffer JL, et al. Controversy: 
does repetitive transcranial magnetic stimulation/transcranial 
direct current stimulation show efficacy in treating tinnitus 
patients? Brain Stimul. 2008;1(3):192-205.

	252.	 Kleijung T, Eichhammer P, Langguth B, et al. Long-term 
effects of repetitive transcranial magnetic stimulation (rTMS) 
in patients with chronic tinnitus. Otolaryngol Head Neck Surg. 
2005;132:566-569.

	253.	 Rossi S, De Capua A, Ulivelli M, et al. Effects of repetitive 
transcranial magnetic stimulation on chronic tinnitus; a ran-
domized, crossover, double blind, placebo controlled study. J 
Neurol Neurosurg Psychiatry. 2007;78:857-863.

	254.	 Khedr EM, Rothwell JC, Ahmed MA, El-Atar A. Effect of 
daily repetitive transcranial magnetic stimulation for treatment 
of tinnitus; comparison of different stimulus frequencies. J 
Neurol Neurosurg Psychiatry. 2008;79:212-215.

	255.	 Piccirillo JF, Garcia KS, Nicklaus J, et al. Low-frequency repeti-
tive transcranial magnetic stimulation to the temporoparietal  

junction for tinnitus. Arch Otolaryngol Head Neck Surg. 2011;137: 
221-228.

	256.	 Piccirillo JF, Kallogjeri D, Nicklaus J, et al. Low-frequency 
transcranial magnetic stimulation to the temporoparietal junc-
tion for tinnitus; four-week stimulation trial. JAMA Otolaryn-
gol Head Neck Surg. 2013;139:388-395.

	257.	 Anders M, Dvorakova J, Rathova L, et al. Efficacy of repetitive 
transcranial magnetic stimulation for the treatment of refrac-
tory chronic tinnitus; a randomized placebo controlled study. 
Neuroendocrin Lett. 2010;31:238-249.

	258.	 Plewnia C, Vonthein R, Wasserka B, et al. Treatment of chronic 
tinnitus with theta burst stimulation; a randomized controlled 
trial. Neurology. 2012;78:1628-1634.

	259.	 Meng Z, Liu S, Zheng Y, Phillips JS. Repetitive transcranial 
magnetic stimulation for tinnitus. Cochrane Database Syst 
Rev. 2011;(10):CD007946.

	260.	 Peng Z, Chen Z, Gong S. Effectiveness of repetitive transcra-
nial magnetic stimulation for chronic tinnitus; a systematic 
review. Otolaryngol Head Neck Surg. 2012;147:817-825.

	261.	 Machii K, Cohen D, Ramos-Estebanez C, Pascual-Leone A. 
Safety of rTMS to non-motor cortical areas of healthy partici-
pants and patients. Clin Neurophysiol. 2006;117:455-471.

	262.	 Tyler RS, Noble WG, Coelho C. Considerations for the design of 
clinical trials for tinnitus. Acta Otolaryngol. 2006;126(556):44-49.

	263.	 Tyler RS, Oleson J, Noble W, Coelho C, Ji H. Clinical trials for 
tinnitus: study populations, designs, measurement variables, and 
data analysis. Progress in Brain Research. 2007;166:499-509.

 at Mahidol University on September 20, 2016oto.sagepub.comDownloaded from 

http://oto.sagepub.com/

