
Portland State University Portland State University 

PDXScholar PDXScholar 

Dissertations and Theses Dissertations and Theses 

1988 

Direct and Indirect Costs of Tinnitus: Factors for Direct and Indirect Costs of Tinnitus: Factors for 

Decisionmaking Decisionmaking 

Gloria E. Reich 
Portland State University 

Follow this and additional works at: https://pdxscholar.library.pdx.edu/open_access_etds 

Let us know how access to this document benefits you. 

Recommended Citation Recommended Citation 
Reich, Gloria E., "Direct and Indirect Costs of Tinnitus: Factors for Decisionmaking" (1988). Dissertations 
and Theses. Paper 1169. 
https://doi.org/10.15760/etd.1168 

This Dissertation is brought to you for free and open access. It has been accepted for inclusion in Dissertations 
and Theses by an authorized administrator of PDXScholar. Please contact us if we can make this document more 
accessible: pdxscholar@pdx.edu. 

https://pdxscholar.library.pdx.edu/
https://pdxscholar.library.pdx.edu/open_access_etds
https://pdxscholar.library.pdx.edu/etds
https://pdxscholar.library.pdx.edu/open_access_etds?utm_source=pdxscholar.library.pdx.edu%2Fopen_access_etds%2F1169&utm_medium=PDF&utm_campaign=PDFCoverPages
http://library.pdx.edu/services/pdxscholar-services/pdxscholar-feedback/?ref=https://pdxscholar.library.pdx.edu/open_access_etds/1169
https://doi.org/10.15760/etd.1168
mailto:pdxscholar@pdx.edu


DIRECT AND INDIRECT 

COSTS OF TINNITUS: 

FACTORS FOR DECISIONMAKING 

by 

GLORIA E. REICH 

A dissertation submitted in partial fulfillment of the 
requirements for the degree of 

DOCTOR OF PHILOSOPHY 
in 

URBAN STUDIES 

Portland State university 

(91988 



TO THE OFFICE OF GRADUATE STUDIES: 

The members of the Committee approve the dissertation of 

Gloria E. Reich presented March 15, 1988. 

William A. Rabe1ga 

Kenneth J. Dueker 

MaryB Meikle 

David Wrench 

APPROVED: 

Nohad A. and Public Affairs 

Bernard Ross, Vice Provost for Graduate Studies 



AN ABSTRACT OF THE DISSERTA~ION OF Gloria E. Reich for the 

Doctor of Philosophy in Urban Studies presented March 15, 

1988. 

Title: Direct and Indirect Costs of Tinnitus: Factors for 

Decisionmaking. 

APPROVED BY MEMBERS OF THE DISSERTATION COMMITTEE: 

Nancy J. Chapman, Chairman 

William A. Rabeiga 

Kenneth J. Dueker 

Mary B. Meikle 

David Wrench 



2 

This study investigates the psychological, social and 

economic costs of tinnitus to affected individuals. A 

conceptual framework for tinnitus is presented which includes 

the possible causes of tinnitus, the perception of severity 

of tinnitus, mediators or agents that can change the 

perception of tinnitus, tinnitus treatments, and the social 

and economic effects of tinnitus. Three main factors were 

studied: 1) whether tinnitus costs can be predicted from 

perceived severity and other characteristics of tinnitus, 2) 

whether a scale can be developed to provide information about 

the subjective measurement of tinnitus severity, and 3) how 

many people have severe tinnitus. 

Information from tinnitus sufferers was collected 

through the use of a mail survey distributed to members of 

tinnitus self-help groups and to people seeking information 

about their tinnitus from the American Tinnitus Association. 

Group I comprised 171 self-help group members, and Group II 

comprised 84 new inquirers. Estimates of the cost of 

tinnitus were derived for the combined respondent groups. 

In testing the hypotheses it was found that tinnitus 

costs increased as the perception of severity increased, and 

that the variables age, sex, psychological problems, income 

and general health are related to tinnitus costs. A three 

item scale for rating the perception of tinnitus severity was 

developed. Reliability testing indicated that the scale 

would provide data usable in research but that it would not 
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be a strong enough indicator to be used alone as a decision 

criterion. The scale, when used in conjunction with medical, 

audiological, and dental evaluations can contribute to the 

definition of severity. 

Using the available data about tinnitus prevalence this 

study presented an estimate of more than 5% of civilian and 

non-institutionalized Americans suffering from severe 

tinnitus in 1985, and more than 20% experiencing milder 

tinnitus. Information for obtaining this estimate was 

derived from U. S. census reports, National Health 

Interviews, Hearing and Ear Examination Findings, census 

studies from Great Britain, and smaller studies. 
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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

Tinnitus, ringing in the ears or head noises, is a 

problem that has been recognized throughout history 

(Stephens, 1985). Many people experience tinnitus but fewer 

suffer from tinnitus to the degree that their lives are 

disrupted. Societies have always been called on to make 

decisions about tinnitus but often without the benefit of 

comprehensive empirical knowledge. 

In attempting to understand the magnitude of the problem 

of tinnitus both in terms of the sufferer and in terms of 

society, information is needed about the effects of tinnitus 

on the individual, and about the costs incurred seeking 

relief for tinnitus. 

Goals of this study 

The goals of the present study are: 

1) To estimate the psychological, social and 

economic costs of tinnitus to affected individuals, and to 

draw on the available literature to arrive at a prevalence 

estimate for tinnitus. 

2) To attempt to determine which factors 

influence individual costs. Since the perception of severity 



is an important factor for estimating costs, its measurement 

will be explored as a subtopic. 
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Information that will be developed to meet these goals 

will relate to describing the population of tinnitus 

sufferers. Descriptive statistics will be used to 

characterize the tinnitus sufferer in terms of how tinnitus 

affects their health care expenditures and their 

psychological well-being. General demographic information 

will be utilized for the purpose of comparing this population 

to the general population. 

Definition of tinnitus 

It is necessary to have a clear picture of just what 

tinnitus is as a context for this research. This section 

will address the following issues: 1) the presence or absence 

of an objective means of assessing whether or not tinnitus 

exists and its severity, 2) the causation of tinnitus, and 3) 

the treatments available. 

Tinnitus is the perception of sound when no external 

cause for that sound is present. It is commonly called 

ringing in the ears or head noises. The type of tinnitus 

that is under consideration in this study is sometimes 

referred to as subjective ideopathic tinnitus which means 

that it is a sound which can be heard only by the person who 

has it, and that it arises from unknown origins. Another 

type of tinnitus, commonly referred to as objective tinnitus, 

can be heard both by the afflicted person and by others 



usually through a stethoscope. It has been suggested that 

objective tinnitus may be of either muscular or vascular 

origin, (Virtanen, 1983) and is found in less than one 

percent of patients who complain of tinnitus (Longridge, 

1979). In addition to defining tinnitus in terms of what it 

is one must also consider the dilemma about how to 

characterize it. Medical professionals tend to regard 

tinnitus as a 'symptom' (Douek, Note 1), while those who 

suffer from tinnitus are more likely to identify it as an 

illness or a disease and therefore, a major issue. 

The etiology of tinnitus 
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Tinnitus is thought to originate from many causes. For 

example, noise is suspected as one of the primary causes of 

tinnitus. The Tinnitus Clinic at the Oregon Health Sciences 

University reports that 66% of their tinnitus patients report 

having been exposed to loud noise, (Meikle & Walsh, 1984). 

Tinnitus is also thought to accompany various forms of 

hearing loss. Physicians have reported that a high 

percentage of patients with hearing loss, perhaps as high as 

85 percent, also have tinnitus, (Fowler, 1948). Dentists 

report an association between tinnitus and dysfunctioning of 

the temporomandibular joint (Summer, 1987). Damage to the 

hair cells of the cochlea or damaged neurotransmitter 

function along the auditory pathway has also been cited as a 

cause of tinnitus (Tonndorf, 1981). Stress is implicated in 

tinnitus both as a cause and as an outcome (Ambrosino, 1981). 



When a specific cause is not identifiable for tinnitus, and 

that is most of the time, it is a matter of conjecture where 

the causative damage lies. Thus, at this point it is not 

possible to make clear recommendations for the allocation of 

societal resources for preventing tinnitus other than those 

programs associated with noise prevention. 

Treatments for tinnitus 
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The multiplicity of causes for tinnitus also leads 

people to seek treatment in a variety of quarters. Depending 

on a person's experience and beliefs a great variety of 

health professionals might be contacted. This great variety 

of health professionals, all trained to deliver aid according 

to the established methods in their particular profession, 

also helps to explain why there are so many different 

treatments that are being used in the attempt to relieve 

tinnitus. Without more information about the efficacy of 

present treatments it is difficult to make decisions 

regarding resource allocation for the development of new 

treatments or for making current treatments more accessible. 

Information of this type is generally obtained through 

followup studies of clinic patients and is beyond the scope 

of this study. 

Currently the first course of action for a person 

suffering from tinnitus is to see an ear specialist who can 

perform tests to determine whether or not the tinnitus is 

signalling a medically treatable condition. This first step 



is very important because in a very small number of cases 

tinnitus may be the only symptom of something as potentially 

life threatening as a brain tumor. Once such medical causes 

have been ruled out the patient is free to pursue treatment 

to bring about symptomatic relief for the bothersome noise. 
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Masking. At present the most effective relief procedure 

for the largest number of tinnitus patients is masking. 

Masking is the substitution of a more pleasing external sound 

for the internal sound of tinnitus (Hazell, 1987). Maskers 

for tinnitus have been produced for about 10 years and have 

been successfully used with thousands of patients (Johnson, 

Note 2). Maskers look like conventional hearing aids but 

instead of amplifying sound they emit a composed sound 

designed to cover-up the patient's internal sound. Another 

form of masker is called a Tinnitus Instrument. The tinnitus 

instrument is a hearing aid and masker combined within the 

same unit (Vernon & Schleuning, 1978). The concept that the 

presence of another sound can help tinnitus has been referred 

to and utilized throughout history (Stephens, 1987). 

Sometimes this has been achieved with environmental sound and 

sometimes with sound introduced externally such as musical 

sounds, and sometimes with the improvement of the persons 

ability to hear sound through hearing amplification. Hearing 

aids alone provide masking by amplifying environmental sounds 

and allowing a person to focus on those sounds rather than on 

their tinnitus. Other forms of masking include bedside 

--------------------------------------------------------------------------------------------



devices that emit sounds of rain, wind and ocean waves; tape 

cassettes that play sounds of waterfalls, bird$, music, 

jungle noises and almost anything else that can be recorded 

and listened to in place of one's tinnitus. 
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Biofeedback. Another frequently used form of tinnitus 

treatment is biofeedback. When a tinnitus patient is 

experiencing a great amount of stress it is sometimes 

suggested that a type of stress reduction therapy be 

utilized. Biofeedback training can help a tinnitus patient 

learn to relax and to adopt a healthier attitude toward the 

tinnitus (House, 1978). If the patient can react toward the 

tinnitus by ignoring it or by considering it merely a 

nuisance then the tinnitus ceases to be a problem. 

Dental treatment. Some tinnitus appears to be related 

to dental problems such as malocclusion resulting from 

temporomandibular joint dysfunction. Dentists specializing 

in TMJ report that some tinnitus patients have benefitted 

from the use of a dental splint or other therapies designed 

to alleviate the TMJ problem. (Summer, 1987) 

Drug treatment, allergies, diet. Another medical 

approach assesses the patient's allergic reactions to foods 

and other common airborne allergens. If the tinnitus changes 

in response to the withholding of certain foods and/or 

treatment with anti-histimines then a course of treatment for 

the allergies may alleviate the tinnitus symptoms as well 

(Hoover, 1987). There are drugs that affect tinnitus in some 
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patients. One of these drugs, Lidocaine, intravenously 

administered, was found to reduce or stop tinnitus in most 

patients. (Melding, Goodey, & Thorne, 1978) This ability to 

change or stop tinnitus is a temporary phenomenon and so far 

there has not been a drug available that has had the desired 

effect along with the ability to be used over a long time 

period. Other drugs have been tried for tinnitus relief. 

The problem with most reports of specific drug effectiveness 

for tinnitus is that the numbers of patients treated are 

usually very small and the monitoring of the tinnitus is not 

well controlled. Sometimes drugs prescribed for tinnitus 

have severe side effects, such as the anti-convulsants, and 

some work only when the tinnitus can be attributed to certain 

origins. For example, Vaso-dilators are sometimes given to 

patients who are thought to have tinnitus related to 

circulatory problems. Other regimes, such as those requiring 

massive doses of vitamins, with or without special diets, are 

difficult to assess. The patient may experience better 

general health because of improved nutrition thus having more 

physical resources to utilize in coping with tinnitus. On 

the other hand people with severe malnourishment such as 

prisoners of war have not been found to experience hearing 

problems as a result of that malnutrition. (Brummett, Note 3) 

The emotional and psychological factors of a person's 

tinnitus influence all forms of treatment that may be 

initiated. It is often necessary to combine various forms of 
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treatment in order to help an individual. For example, a 

person might be successfully masked but require some stress 

management therapy to overcome behaviors that have been 

established during the time he was suffering. One of the 

newer areas of tinnitus management focuses on 'tinnitus 

patient management' utilizing techniques such as individual 

counseling, group therapy, cognitive therapy, and behavior 

modification to achieve an effective coping style on the part 

of the patient (Sweetow, 1987). 

These are only some of the more common treatments or 

interventions for tinnitus. Others are in use that may be 

helpful for certain individuals. 

Summary and discussion 

Tinnitus is still an unsolved problem. Basic research 

into causation has yet to provide definitive results. This 

lack of information has caused much speculation about what 

treatments and services are required. Decisions to 

appropriate money for the development and evaluation of 

treatments require that society have information about the 

number of individuals affected and the cost to them of 

specialized treatment or services. Decisions must also be 

made relating to the education and training of health 

professionals in order that they may be able to utilize 

research information and administer treatments. The 

information that will be developed in this study will provide 

knowledge about how many individuals are afflicted with 
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tinnitus, the effect of tinnitus on the individual, and about 

how these effects relate to severity perception. 

Other decisions to consider include those relating to 

the appropriate level of investment in prevention and service 

delivery. Prevention may take the form of informing the 

public about how they may protect themselves from agents or 

events that produce tinnitus, or mandating safeguards in 

situations over which an individual has no control. 

For those who already have tinnitus, help may take the form 

of programs designed to facilitate coping with it. 

The general thesis underlying this study is that 

tinnitus is a potential stressor in addition to its role as a 

medical symptom and can interfere with living what is 

considered a normal life. A normal life, in this context, is 

defined as the perception by the individual that he or she is 

able to carry out the functions of everyday living without 

having to modify a daily routine because of tinnitus. In 

reflecting about what is meant by a normal life one must 

consider that people react to illness or dysfunction in 

different ways. Some are able to cope with the fact that 

their body is performing in less than an optimal way and some 

interpret these malfunctions as threatening. Those who can 

cope with a chronic, non-life-threatening problem, may have a 

normal lifestyle, but people suffering from tinnitus, and 

unable to cope with it, may only appear to lead normal lives, 

and may be desperate in their desire for relief. 
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An argument for intervention. Any intervention program 

has both an outcome and a cost. Tinnitus interventions 

utilize resources in attempting to alleviate the distress 

felt by tinnitus sufferers. There are divergent points of 

view about the allocation of resources for conditions such as 

tinnitus. Some, usually those who suffer or who have an 

interest in tinnitus treatment, have the feeling that the 

quality of life is beyond monetary concern, that anything and 

everything should be done to prevent or alleviate tinnitus. 

Those holding the opposite point of view argue that tinnitus 

is not a life threatening condition and is of minor 

importance because, they say, people can learn to live with 

it. These people do not think it important either to 

allocate money for research or for prevention. It is 

important, therefore, to be able to analyse the economic cost 

burden of tinnitus in order to provide sufficient evidence to 

recommend societal investment in research, prevention, and 

treatment of tinnitus. 

Past attempts to quantify the numbers of tinnitus 

sufferers, and, in fact to quantify the severity of the 

condition itself, have been fragmented and as a result the 

information that has been relied upon for estimates and for 

statements of significance has been confusing at best and 

woefully inadequate at the worst. The following chapters 

will explore some of the characteristics of tinnitus, 

information about how tinnitus severity has been measured, 
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how the prevalence of tinnitus has been estimated, attempts 

that have been made to develop health indicators for 

measuring the effects of disease, and information about how 

the costs associated with other health problems and with 

chronic illness have been measured. 



CHAPTER II 

MEASURING THE COSTS OF TINNITUS 

Social and psychological costs 

Before social and psychological costs can be measured it 

is necessary to attempt to understand the differing points of 

view about tinnitus that exist between patients and 

professionals. These differing points of view are not 

clearly defined because not all patients feel one way and all 

professionals another. Previous studies about tinnitus have 

reflected, for the most part, the professional view. In the 

present work, using survey techniques, the patients' view 

will be presented. 

The perception of tinnitus -- the patient's view. It is 

necessary at this point to clarify some of the differences in 

the way tinnitus is commonly perceived. A suffering tinnitus 

patient perceives himself as having an illness, tinnitus. 

Some of the most troublesome moments for tinnitus sufferers, 

therefore, come when they sense that the professional who is 

attending them considers their problem insignificant. 

A letter from a patient (FB, Note 4) says " ••• the 

ringing has been in a non-stop crescendo, and there seems to 

be no relief in sight. My life has become a horror story 

since I cannot find any peace and it has become impossible 
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for me to function normally. I have been to numerous ENT 

(Ear Nose and Throat) specialists who have prescribed various 

medications, have ordered various tests including audiograms 

and tyrnpanograms, and have undergone biofeedback. Nothing 

has helped. I have been submerged into depression because my 

quality of life is altogether gone. I cannot even 

concentrate at work." 

The perception of tinnitus - the professional view. The 

physician's training leads him to look at tinnitus as a sign 

that something is wrong with the auditory system. When 

testing reveals nothing of a medical nature that can be 

corrected the tinnitus may lose much of its importance for 

him. For many physicians, it no longer has a meaning 

clinically. 

Tinnitus commonly has no readily apparent source and 

thus, like pain and mental illness, is difficult for non­

sufferers to understand. The patient may have to endure 

accusations of malingering, hypochondria, or laziness, while 

at the same time he may be trying to cope with the lack of 

empathy shown by his family and physician. If tinnitus is 

causing stress and disruption in his life then it truly 

becomes a debilitating condition for him. It is not 

surprising that he may become very resentful of the physician 

who counsels him to learn to live with it without giving him 

any help or guidance in how to do so. Sometimes an attempt 

is made to relieve the patient's suffering through the use of 
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tranquilizing agents but these may provoke a new set of 

problems that can include a dependence on drugs as well as 

drug-related side effects. More importantly, a perceptual 

change may occur in the therapists view by which the auditory 

problem is translated into a "mind" problem; not 

infrequently, psychiatric treatment is suggested when 

standard medical treatment fails. 

These subtle differences in the way professionals and 

laymen speak about tinnitus reflect an underlying problem of 

attitudes toward tinnitus evaluation and treatment. That 

problem is that the health providers treat what they perceive 

is the patient's problem, not necessarily what the patient 

perceives as the problem. In the case of an easily 

identifiable illness, where cause and effect can be shown, an 

issue such as this would not be important. If a patient had 

a broken leg as a result of a fall, the treating physician 

could show the patient what the problem was by presenting the 

x-ray and pointing out the injury, and treatment could 

commence with a reasonable expectation of visible success. 

Tinnitus patients are likely to expect more from the 

physician than a simple course of treatment. The problem is 

usually totally subjective and often difficult for the 

patient to explain. The health professional is expected to 

understand and to be able to treat a condition that eludes 

any standard definition or remedy. 
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Even those physicians most involved in tinnitus research 

appear to have a different view of tinnitus than the layman 

who suffers from it. At the Ciba symposium on Tinnitus in 

1981, Ellis Douek remarked, "The greatest error that might 

ensue would be to forget this symptomatic nature and to 

consider tinnitus as a disease. The dangers that this 

produces in management are grave." The question to consider 

is when does tinnitus cease being merely a symptom or warning 

of auditory disorder and become a chronic disorder in its own 

right, something that is difficult to live with? Shulman 

and Goldstein, (1984) propose that the physician's goals in 

treating tinnitus patients are the exclusion of causal 

disease entities and then control or treatment of the 

tinnitus based upon an objective neuroto1ogic classification 

system. 

How point of view influences accounts of tinnitus. 

These subtle differences in attitude are also reflected in 

the allocation of societal resources for research about 

tinnitus. Collection of data about tinnitus in the National 

Health Interview Surveys appears to have been influenced by 

the way in which the problem is perceived. Earlier 

discussions in this study have pointed out that in the 

professional point of view questions about tinnitus tend to 

be secondary to questions about hearing or deafness. This 

situation has created a problem in data gathering because 

tinnitus is generally perceived by the public as a separate 
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affliction from deafness. It also may be that when questions 

about tinnitus are embedded in a list of other questions they 

are disregarded, and therefore ought to be asked separately • 

The impact of tinnitus on emotional well being. Not 

surprisingly, tinnitus patients often experience feelings of 

hopelessness when told there is nothing that can be done to 

relieve tinnitus. (House, 1978) Whether or not this is true 

for that individual mayor may not have been determined, but 

the seeds of helpless behavior have been planted with this 

simple statement. The person who passively accepts that 

verdict may lose hope for the future. That person may also 

feel inadequate to cope with the problem (after all, the best 

medical resources cannot seem to deal effectively with it!) 

and can even imagine that it prevents him or her from 

attaining whatever life goals have been envisioned. These 

problems in living are confronted frequently by those who 

work with tinnitus patients. Sometimes the patient 

volunteers such information and sometimes the problems are 

observed by the clinicians who are called on for help. 

Occasionally problems of adjustment become severe enough that 

the patients themselves seek psychiatric counseling (House, 

1981) 

In a 1986 article Jakes remarked that "Psychological 

therapy can remove the 'problem', not of the tinnitus (which 

as we know is not a problem in itself) but of the patient 

finding it annoying and being unable to accept it." 

-~-------------------------------------------------------------------------------------
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Various psychological problems have been observed in 

relation to hearing loss. Personality changes may occur that 

are thought to result from how the person perceives himself 

in his environment. Myklebust (1960) points out that in 

studying the psychological effects of hearing loss, we must 

be aware of the sensory function of hearing. He defines 

hearing as the basic contact, and alerting sense and refers 

to it as the primary sense for background 'scanning'. When 

this function is impaired, the individual is forced to attend 

to all sounds, (both important and unimportant). This is a 

significant perceptual reorganization and one that may cause 

significant fatigue as well as confusion. Ramsdell (1960) 

also addressed this issue when he wrote about the three 

psychological levels of hearing. Level 1, language 

comprehension, is the symbolic level. Level 2 is the sign or 

signal warning level. Level 3 is the auditory background 

level. This primitive level of hearing where one reacts to 

sounds that are in the background of the senses, establishes 

the foundation for conscious experience. This constant 

reaction to the environment couples the individual with the 

living, active world. When a person is deprived of this 

primitive function, whether or not he realizes it, he may 

feel insecure or depressed or have a flat or deadened affect. 

Tinnitus can increase the difficulties of the hearing­

impaired because it too, interferes with language 
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comprehension, confuses signal auditory messages, and alters 

the auditory background level. 

Many patients who are troubled by tinnitus also report 

having psychological difficulties. These negative reactions, 

to a great extent, are similar to those experienced by people 

with hearing impairment. However, there are also patients 

who have normal hearing and who suffer greatly from tinnitus 

and its associated stress. It is easy to understand why 

listening to a constant noise over which one has no control 

is tiring. What is not understood about tinnitus by people 

who don't have it is that a person who hears these internal 

noises is constantly checking to see if his tinnitus is a 

"real" noise or not. Tinnitus patients repeatedly comment 

that they answer the telephone when it hasn't rung, or that 

they go around the house checking various pieces of 

electrical equipment which might inadvertantly have been left 

running. 

"Tinnitus is a stress" (Ambrosino, 1981). Some tinnitus 

patients have been so distressed that they have committed 

suicide to escape the noise. Selye (1974) characterizes 

stress as the nonspecific response of the body to any demand 

made upon it. In the case of tinnitus this demand could 

relate to the need for constant reasurrance about where the 

noise is coming from. When the body is chronically in this 

state of readiness to respond, (such as running to answer the 

telephone) its adaptability is diminished and the person 
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involved is less flexible to cope with the everyday problems 

of living. The problem that has just been described presents 

tinnitus as a stressor, that is, something that causes 

stress. 

In other situations, stress is described as the cause of 

the tinnitus. Some patients describe their tinnitus as 

having arisen from an extremely stressful situation. One 

letter received in the ATA office explained that tinnitus had 

started for that patient at the moment that her husband 

informed her of her brother's death. Another aspect of the 

problem is that other stressful agents can exacerbate an 

existing tinnitus. That situation may be similar to 

situations with pain. Think of having a minor pain such as a 

headache and then having your boss angry with you for 

something or your kids misbehaving; the pain seems worse in 

these situations than if you had the same headache and were 

enjoying a pleasant walk in the country. When the stressful 

situation, either caused by the tinnitus or contributing to 

the tinnitus, becomes unbearable, the patient is likely to 

exhibit behaviors that are disorganized or pathological. 

One of the most common psychopathologies clinically 

observed in tinnitus patients is depression (Johnson, Note 

5). Feelings of hopelessness, self-pity, inadequacy, along 

with a dependence on others to solve problems, withdrawal 

from social situations, and increased frequency of other 

illnesses are examples of these depression-related states • 

. ~.-----------------------------------------------------------------------
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The significance a patient attaches to his or her tinnitus is 

an important factor in the manner in which the patient 

relates to the problem. Tinnitus can be little more than a 

nuisance to a person who'~s well adjusted but can be a major 

source of preoccupation to someone already having problems 

with living (Johnson, Note 5). The stress is undoubtedly 

compounded by the presence of hearing loss, but sometimes it 

is the patient with little or no hearing loss who becomes 

most anxious about having tinnitus. When a patient becomes 

overly concerned about the tinnitus, a vicious circle can be 

initiated where the anxiety exacerbates the tinnitus; the 

patient becomes more anxious and the tinnitus, in response to 

increasing stress levels, seems to worsen. 

Frankenhaeuser & Patkai (1964) have shown that when 

people perform tasks requiring sustained concentration under 

distracting conditions, their continuation of these tasks 

will result in a depletion of the energy reserves and cause 

fatigue even though hormones to sustain these reserves are 

still being secreted at the same level. It is possible that 

the sustained annoyance of the stress of tinnitus may account 

for the inability to endure long periods of concentration and 

fatigue that is reported in correspondence from many tinnitus 

patients (Mahr, Note 6). 

Many individuals who experience tinnitus do not appear 

to suffer from psychological effects attributable to 

tinnitus. In fact, most seem able to cope fairly adequately 
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with the problem. It is therefore necessary to ask, why do 

certain individuals exhibit poor psychological adjustment to 

tinnitus? It is possible that chronic problems such as 

tinnitus exacerbate preexisting psychological problems. If 

the situation worsens, the tinnitus may serve as a focus for 

phobic fears, obsessive ruminations, depression and a variety 

of hostile or guilt feelings. (House, 1978) 

In summary, it has been noted that tinnitus is stressful 

and may often give rise to feelings of anxiety. The body 

reacts as though it were being constantly tormented by a 

situation that is difficult to tolerate. If this situation 

exceeds a person's capacity for coping, then a pathological 

state is likely to result. It is well known that response to 

stress is highly individual. Tolerable stress for one person 

may be intolerable distress, discomfort and incapacity for 

another (Ambrosino, 1981). 

If illnesses affected only those suffering from them 

there would be somewhat less reason to commit the resources 

of society to search for cures. But such is not the case. 

Illness touches family members, friends, colleagues, health 

providers, insurance companies, courts of law, legislators; 

everyone is involved. Some scornful viewers of tinnitus have 

called it trivial; not a disease; not life threatening. Yet 

for those who suffer, it is engulfing; disabling; and 

sometimes distressing to the point of suicide. 
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The impact on social interaction. Many tinnitus 

sufferers report that social situations are difficult for 

them. Sometimes social difficulties are exacerbated by the 

patient's hearing loss but usually the tinnitus is identified 

as the reason for a person's lack of ability to understand 

conversation or to extract meaningful content from an oral 

presentation. Considerable attention has been paid to a 

hearing-impaired person's ability to discriminate words in 

noise but little is known about the effort that a tinnitus 

patient must expend in order to discriminate words in the 

presence of his internal noise. Clinical observations from 

the Tinnitus Clinic at the Oregon Hearing Research Center 

indicate that tinnitus patients do have reduced tolerance for 

situations requiring either acute hearing or tolerance of 

noise. (Johnson, Note 7) This may appear to be a conflicting 

statement. It is not. A quiet environment may cause the 

tinnitus patient to be more aware of the internal sound. 

Patients frequently report that if they try very hard to hear 

something the tinnitus seems to get louder and louder. On 

the other hand, in a noisy situation a person's tinnitus will 

also seem to get louder and louder to compete with the 

external noise. 

Even an outgoing and otherwise well adjusted person may 

find it easier to withdraw socially than to try to explain 

their particular difficulties to others. Such withdrawal has 

serious implications, for it is known that the ability to 



function socially influences a person's self-confidence 

(Carmen, 1983)~ 
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Although specific indicators of successful adaptation or 

adjustment to tinnitus have not yet been established it is 

clear they should include being able to carryon a normal 

range of social activities, including those involving family, 

work and leisure-time interactions with others. 

The evaluation of social relationships. When an attempt 

is made to assess the effect of tinnitus on social 

relationships and the social role there are three areas to 

study. Stanley and Rattray (1978) define social severance as 

the rupture of relationships between (1) people, or (2) 

between people and places, or (3) between people and 

institutions. Social bonds are the relationships that people 

have with other people. Tinnitus may disrupt personal 

relationships by making communication more difficult. For 

example, people with tinnitus sometimes perceive that they 

are not hearing as well in social situations. Social 

disruption includes social severance and other factors which 

dislocate a person's identity, pattern of life or 

psychological well being. In these instances, tinnitus may 

cause a person to worry about their social status if they are 

unable to carryon their normal daily work and other 

activity, or interact poorly with friends or withdraw from 

certain social situations like church-going or club 

attendance where friendships and neighborhood behavior 



patterns are established. In applying a cost-benefit 

approach to social severance an attempt is made to identify 

who gains and who loses as a consequence of the problem in 

question. One can measure the actual costs involved, the 

disruption costs of severing personal and environmental 

relationships, measure the reduction in employment 

opportunities, make an assessment of behavior changes, and 

measure changes in attitude (Downs, 1970; Fried, 1967). 

Economic costs of tinnitus 
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It is desirable and important to be able to make some 

statements about the impact of tinnitus upon the individual 

and upon society. In order to devise a measurement framework 

for assessing the cost of tinnitus one can look to similar 

studies of the valuation of life and suffering, and to 

studies about illness cost estimates for other chronic 

conditions. The framework for measuring illness costs is 

usually constructed with information that can be easily 

quantified. One can count the numbers of deaths attributed 

to a specific disease, or the number of people residing in 

nursing homes with specific diagnoses. However when an 

affliction, such as tinnitus, is widespread and variable in 

its impact upon the individual the attempt to measure costs 

becomes highly complex. 

Medical sociologists have been interested in the 

problems of evaluating the costs of illnesses for the last 

several decades. Nearly 20 years ago the U. S. Department of 

--------_._--. __ . 



Health, Education, and Welfare published a booklet (Rice, 

1966) in their Health Economics Series about estimating the 

cost of illness. 
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The Rice (1966), study estimated illness costs both 

directly, through expenditures, and indirectly, through 

mortality and morbidity losses, and losses to society (Gross 

National Product loss). These measures were further broken 

down by sex, circumstances of residence (whether or not 

institutionalized), and factors of employment. Even though 

the Rice catagorization is inappropriate for assessing the 

costs of tinnitus, research on the costs of some other 

chronic problems might produce some indications of how the 

problem may be tackled. 

Additionally, the Rice framework utilized the 

'International Classification of Diseases Adapted' code which 

lumps together into one category all diseases of the nervous 

system and sense organs. If one wished to use this work to 

make rough comparisons of direct expenditures and costs, then 

tinnitus, as part of the category, 'nervous systems and sense 

organ diseases', would share the costs of this category with 

communicative disorders and a whole variety of nervous system 

disorders. But, one of the problems with trying to use this 

framework to assess the costs of tinnitus is that tinnitus is 

a symptom which can be associated with almost any other 

hearing problem. This creates difficulty in assigning costs 

to it specifically, and sometimes tinnitus occurs in the 
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absence of any measurable hearing problem. Tinnitus may be 

associated with medical problems, dental problems, 

psychoneurotic disorders, nutritional or allergy problems, or 

other ill-defined conditions making it difficult if not 

impossible to draw an accurate picture or specify a complete 

model for measurement. 

Assessment of chronic conditions. Some of the same 

techniques that were used to measure social severance have 

been utilized to measure the impact on one's life of having a 

chronic health condition. These techniques may also be 

helpful in the assessment of tinnitus. 

Ehrlich (1983) in writing about the outcomes of 

Rheumatoid Arthritis notes a number of conditions that appear 

to have parallels in tinnitus. The first of these parallels 

is that tinnitus treatment, if it is to achieve any sort of 

effect on the patient, needs to be carefully tailored to the 

individual needs of the patient. The implication is that the 

doctor-patient relationship must be a great deal more than if 

the patient were presenting with an illness such as pneumonia 

where the identification and eradication of the causal 

organism can be done using treatment techniques that are the 

same for everyone. Further, chronic illnesses that lack 

specific treatments are particularly complicated to deal with 

and often require a multidisciplinary approach in order to 

achieve even partial success in their alleviation. This can 

and does often involve the judgements of several people 



concerning potential treatment and increases dollar cost 

accordingly. 
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Meenan, Yehlin, Henke, Curtis, & Epstein, (1978) detailed 

the costs of rheumatoid arthritis, compiling their data from 

reports of patients in order to reveal previously hidden 

costs of this condition. They were able to create a picture 

for policy makers and health practitioners that more fully 

reflects the costs of arthritis. 

Five clinical practices in the San Francisco area 

provided them with names of potentially eligible patients for 

the survey. The 50 people selected furnished information 

about their age, sex, occupation, disease characteristics, 

marital status, and education. The study team additionally 

was able to review medical records in order to supplement the 

survey and assign those costs directly attributable to 

arthritis. Psychological effects were measured based on five 

indices: 1) marital status, 2) family structure, 3) family 

employment, 4) change of residence, and 5) reports of major 

psychological problems. These effects were found in all 

socioeconomic classes, and there was a relationship between 

the magnitude of economic losses and the number of such 

effects noted. These psychological factors were not able to 

be converted into dollar amounts, instead, they were simply 

recorded as positive responses in those cases where they 

could be shown to be mainly due to the effects of the 

illness. Insurance and indirect costs were estimated by 
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determining health insurance coverage and transfer payments. 

Transfer payments in this study included disability income, 

welfare payments, and payments for aid to dependent children. 

Medical costs were tabulated for patients grouped according 

to the American Rheumatism Association's Functional Class 

Index for arthritis (a four-level index based on describing 

the progressive stages of the disease). An effort was made 

to relate direct and indirect costs to individuals' income 

and social class. 

Problems in measurement. The psychological measures 

used to classify arthritis patients in the Meenan study 

suggest that effects on interpersonal relationships, 

employment characteristics, and psychological problems may be 

important indications of the effect of chronic illness on the 

individual. Arthritis is a more visible, physical problem 

than tinnitus. The invisibility itself causes much of the 

distress perceived by tinnitus sufferers who often state that 

no one else either understands or cares about their 

affliction. In the study to be described below, information 

will be gathered concerning the psychological problems 

experienced by individuals with tinnitus, in order to try to 

relate such problems to tinnitus costs. 

General techniques and analytical systems. Economic 

costs of tinnitus may accrue through diminished productivity 

of the sufferer or through goods and services utilized in its 

treatment. The first cost is indirect, it is not 
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specifically tied to the problem but rather to the decreased 

overall effectiveness of the afflicted individual. These 

costs are more difficult to measure, especially as the 

affected population spans all age groups. More easily 

measured are the actual costs of treatment; even here, 

however, confusion may arise because of coincidental 

treatment for other disorders that may make it difficult to 

assign costs solely to tinnitus treatment. 

One model for measuring costs calls for the 

specification of all possible ingredients utilized in a 

therapeutic intervention and placing a value on each one. A 

model for tinnitus cost measurement then would necessarily 

include specifying costs for all forms of treatment used to 

alleviate the problem, as well as all costs incurred simply 

as a result of having the problem. The most straightforward 

way to obtain such data is to ask the people who are 

afflicted with tinnitus to provide it by answering a 

structured questionnaire. 

Economists, according to Mishan (1976) scorn the use of 

questionnaire data although he advocates its use to capture 

quantitative information and for elusive qualitative 

information. Economists prefer to rely on what a person does 

rather than on what he or she says of their own behavior. 

Other social scientists, however, do rely heavily on survey 

data and can often draw a recognizable image of a person, and 

his expected behavior in a particular situation. These 
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portraits can be helpful in assessing the utilization of 

societal resources for tinnitus in three ways: 1) to 

determine priorities by reporting the number of cases of 

tinnitus requiring special help, 2) to evaluate the severity 

of tinnitus in the individuals involved, (or to evaluate the 

efficacy of treatments utilized to alleviate their tinnitus), 

and 3) to allocate appropriate funds for research and 

development of treatments for tinnitus as well as for 

education and programs designed to prevent tinnitus. 

Economic analyses can go beyond the simple application 

of cost-benefit studies. In this attempt to measure the 

costs of having tinnitus the main focus is not the direct 

costs so much as it is the indirect, human costs involved. 

Medical services are the most identifiable costs but they do 

not give a complete picture of the impact of tinnitus on the 

individual. Better understanding of the problems associated 

with having tinnitus can lead to improved working conditions, 

enriched social interactions, and superior medical treatment. 

The accounting model for costs. Merely counting cases 

does not determine the socio-economic impact of the problem. 

What is needed is an assessment of the overall cost to 

society. Social cost valuation tries to put a monetary value 

on the 'goods' or 'bads' that people experience. If a person 

has a steady job, that might be considered a 'good' and some 

positive dollar value could be assigned to it. Conversely, 

if a person suffers some chronic disease, that might be 
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considered a 'bad' and again one would try to assign some 

negative dollar amount to it so that comparisons might be 

made. Mooney (1978), calls this kind of valuation 'the 

accounting approach'. The present study will develop an 

accounting model for tinnitus costs in which the amounts 

spent for treatment, drugs, and devices will be combined with 

the estimates of lost income and the cost of household 

services. 

Measuring costs of illness. The past two decades have 

seen dramatically increased interest in the measurement of 

economic costs of illness. For the most part these studies 

have involved health conditions that represent the major 

causes of death, or the substantial reduction of life 

expectancy. More recently, the effort has expanded in order 

to include studies of problems that affect quality of life. 

For example studies have focused on environmental issues and 

dealt with concerns such as pollution, overcrowding, and 

noise. People have become more aware of how they are 

personally affected by what goes on around them and they are 

concerned with maintaining their own well-being and health. 

Problems like tinnitus that are not considered to be life­

threatening are nevertheless seen as threats to wellness and 

to a person's ability to function effectively both socially 

and in the workplace. 

Studies of this sort are useful today because of their 

implications for health policy. Health costs are increasing. 
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Direct costs of illness, while only a portion of the total 

costs of illnesses, are a concern for politicians who are 

being called upon to consider ways of relieving the financial 

impact on the individual. Indirect costs, particularly 

relating to the inability to work, are also important 

considerations for those allocating society's resources. 

Using legal decisions to establish valuations. One 

could in principle use court awards for injury damages to 

place relative values on non-fatal conditions, and this has 

been done in a number of instances. (For example Mooney 

refers to such an effort by Rosser & Watts, 1971). He points 

out that awards for non-fatal conditions vary according to 

the judgement of loss and the level of compensation deemed 

necessary to compensate for that loss. 

For tinnitus, however, information about court awards 

has not yet been accumulated. The court awards for tinnitus 

are new enough that the American Tinnitus Association is 

constantly being asked by lawyers to provide them with any 

relevant information, thus confirming that such information 

is not presently available. What little information there is 

indicates that awards seem to be made by pre-determined 

rules-of-thumb, such as the Veterans Administration 

disability percentages of 10% of military pay for 

hearing-loss and 10% for tinnitus, and these seem to be 

arbitrary. Or, they may be made similarly to other 

compensation claims; that is, an amount stipulated for lost 



33 

income, another amount for general damages and an amount for 

punitive damages against the party responsible for the onset 

of the tinnitus. Court cases rely heavily on the patient's 

description of his tinnitus as well as upon medical and 

audiological reports relating to the tinnitus and other 

hearing difficulty. More objective measurements of distress 

are also sought in order to validate the patient's story. 

One approach, used by the Veterans Administration to elicit 

corroborating evidence of tinnitus before compensation can be 

awarded, is that the complaint of tinnitus must be supported 

by statements from family or significant others. 

A framework for assessing the costs of tinnitus should 

include incidence figures as well as prevalence figures. 

Briefly, incidence figures relate to how many new cases of an 

affliction occur in a given year. Studies using the 

incidence approach focus on costs associated with a specific 

year. In the case of tinnitus the incidence is widely 

presumed to.have increased as the environment has become more 

noisy and stressful. Tinnitus, however, is not a "medically 

reportable" condition (unlike scarlet fever or AIDS) and 

therefore figures pertaining to incidence are not 

specifically available. 

Prevalence figures relate to enumerating the entire 

afflicted population regardless of how long each individual 

has been so afflicted (Hartunian,1981). Prevalence is the 

more useful approach when the policy issues to be decided 
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have to do with controlling medical costs and absenteeism. A 

study of the prevalence of tinnitus may help decide whether 

it is important to institute programs for immediate treatment 

and medical research for new treatments. A prevalence study 

might provide a better estimate of costs by taking into 

account resources consumed by the condition over a longer 

timespan. It is relevant to compare these two approaches to 

look for economic benefits to be gained either by better 

treatment or by attempting to alter incidence. 

Prevalence of tinnitus 

It has been difficult to obtain accurate quantitative 

information about the prevalence of tinnitus. Studies are 

either outdated, or are focused on a particular area of 

interest, such as medical causes or treatments for tinnitus. 

According to accepted medical and audiological opinion, 

however, tinnitus is thought to affect a very large segment 

of the population. In addition physicians report that 

approximately 85 to 90 percent of their hearing-impaired 

patients also complain of tinnitus (Fowler, 1944). 

Government.agencies, research centers, clinical 

facilities, manufacturers of equipment and drugs used for 

tinnitus treatment, and others concerned with the problem all 

have a need to know the size of the population requiring 

their services. Therefore, the present study will examine 

the existing sources of prevalence information in an attempt 



to provide a more accurate estimate of the number of 

Americans with tinnitus who require professional help. 
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Sources of Information. Studies presenting quantitative 

information about the prevalence of tinnitus have been 

available since the 1960's. The National Health Survey Act 

was signed into law in July 1956. It provided for continuing 

surveys and special studies of sickness and disability in the 

United States, and for periodic reports of the results 

thereof. Thus for more than 30 years statistics on disease, 

injury, impairment disability and related topics have been 

collected and reported by the U.S. Government. Statistics on 

morbidity and infectious diseases had previously been the 

focus of concern and were reported as "Vital Statistics". 

However, following the publication of the National Health 

Survey Act, the emphasis began shifting to the control of 

chronic diseases. New information was needed for those 

agencies concerned with personal care and rehabilitation. 

People were living longer and chronic illnesses were 

consuming a greater portion of the nation's resources. 

Table I lists large-scale studies in which tinnitus data 

may have been collected. The possible data sources listed in 

Table I have not in all instances actually provided 

information about tinnitus. In some of the studies, 

information about tinnitus was collected but never reported. 

It is important for future researchers to be aware that this 

information exists and may possibly be available someday. 

---------------------------- -- ------



Those studies where tinnitus data has been published have 

been identified with codes (boldface and bracketed in Table 

I) for ease in discussing them in the rest of this paper. 
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Table II reports the prevalence of tinnitus and hearing 

impairment in percentages for studies listed in Table I. 



TABLE I 

POSSIBLE SOURCES OF DATA PREVALENCE INFORMATION ABOUT TINNITUS AND HEARING IMPAIRMENT IN THE U.S. 

NAME OF STUDY 
(CODE) 

Current estimates from 
the National Health 
Interview Survey 1962-3 
population 179,323,000 
Adult pop. 111,100,000 

Hearing Status 
& Ear Examination 
Findings Among Adults 
U.S. ~ 1960-62 (HSEE)* 
population 179,323,000 
Adult pop. 111,100,000 

National Health 
Interview survey, U. S. 
Persons with impaired 
hearing. 

National Health and 
Nutrition Examination 
survey 1976-1980 * 

National Nursing Home 
survey 1977** 

Current Estimates 
from the National 
Health Interview Survey, 
U. S. 1983 (NHIS-1) 
Population 230,000,000 
Adult pop. 165,000,000 

U. S. 1984 (NHIS-2) 
Population 231,606,000 
Adult pop. 169,013,000 

U. S. 1985 (NHIS-3) 
population 233,721,000 
Adult pop. 170,975,000 

U. S. 1986 (NHIS-4) 

DATE NUMBER 
PUBLISHED SURVEYED 

ALL AGES 

1965 

1968 

1977 

(usual 
41,000 

households) 

6672 

(usual 
41,000. 

households) 

<10,000 

TINNITUS 
ESTIMATE 

N.A. 

N.A. 

N.A. 

N.A. 1981 

1979 1.3 million N.A. 

ADULT 
TINNITUS 
ESTIMATE 

N.A. 

36,000,000 

N.A. 

N.A. 

N.A. 

1985 (usual 5,290,000 5,255,000 
41,000 

households) 

1986 (usual 5,708,500 5,671,000 
41,000 

households) 

1986 91,531 6,228,000 6,187,000 

HEARING 
IMPAIRED 
ALL AGES 

N.A. 

N.A. 

ADULT HEARING 
IMPAIRED 

ESTIMATE 

N.A. 

16,300,000 

348,500 

THE "TINNITUS 
QUESTION" AS 
PRESENTED 

"Besides your hearingtroub1e or 
deafness, do you have any other 
trOUble with your ears? What kind 
of trouble? Noises or ringing in 
the head or ear? 

"At any time over the past few 
years, have you ever noticed 
ringing(tinnitus)in your ears or 
have you been bothered by other 
funny noises in your ears?" 

"Does anyone in the family NOW have 
tinnitus or ringing in the ears?" 

"During the past 12 mos.,have you 
EVER been bothered by ringing or 
other funny noises in your ears?" 

"Deafness, hearing trouble or any 
eye condition?" 

19,370,000 18,270,740 "Does anyone in the family NOW 
have tinnitus or ringing in 
the ears?" 

21,319,195 20,109,317 (Same as 1983, above) 

21,198,000 19,995,000. (Same as 1983, above) 

population 236,348,000 1987 59,000 6,315,000 6,087,000 20,732,000 19,462,000 (Same as 1983, above) 
Adult pop. 173,216,000 
*Note: This study is part of the National Health Examination Survey 
**Note: This study is part of the Health Records survey 
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TABLE II 

PREVALENCE OF HEARING IMPAIRMENT AND TINNITUS AS REPORTED 
IN VITAL AND HEALTH STATISTICS PUBLICATIONS 

(Figures expressed as percents.) 

Under 45 45-64 65 and over 

Alli Tot <18 18-44 45-64 Tot 65-74 75+ 
Year 1960-62 HSEE 
Hearing Imprd 14.7 * * 8.1 20.0 * 27.1 35.3 
Tinnitus (Sev) 5.6 * * 3.2 7.6 * 11.5 10.6 
Tinnitus (Mild)' 26.8 * * 25.0 27.4 * 33.0 30.6 

(* = figures not reported) 
Year 1983 NHIS-1 
Hearing Imprd 9.01 3.8 1.9 5.0 14.8 31.5 26.2 40.1 
Tinnitus 2.4 .9 .1 1.4 4.4 8.0 8.2 7.6 

Year 1984 NHIS-2 
Hearing Imprd 9.21 4.2 2.4 5.3 13.9 31.1 25.8 39.6 
Tinnitus 2.4 1.0 .1 1.6 4.2 8.4 9.0 7.4 

Year 1985 NHIS-3 
Hearing Imprd 9.11 3.8 1.9 5.0 15.9 29.4 26.2 34.7 
Tinnitus 2.7 .9 .1 1.5 5.0 9.2 10.0 7.8 

Year 1986 NHIS-4 
Hearing Imprd 8.81 4.0 2.0 5.2 13.6 29.6 24.4 37.8 
Tinnitus 2.7 1.1 .4 1.5 4.9 8.5 8.3 8.8 
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OJ 



39 

There is reason to believe that some studies have more 

accurately reported the prevalence of tinnitus and hearing 

impaired conditions than others. The studies vary in regard 

to at least the following: the questions that were asked; the 

interviewing techniques; whether or not an examination was 

part of the procedure; and of course, the numbers of people 

interviewed. The numbers of hearing problems reported are 

greater when otologic examinations take place (National 

Center for Health Statistics, Series 10, 1101, Vital & Health 

Statistics). It was found that an additional 1% were 

identified as being hearing impaired upon actual examination. 

Thus, surveys that do not include professional examination of 

hearing result in underestimates of hearing loss. This 

finding partially explains the apparently small increase in 

reported adult hearing impairment over the last 25 years 

because there have been no actual national examination 

studies of adult hearing during that time. The adult 

population increased about 49% since the HSEE study, but the 

reported number of hearing impaired people increased only 

about 18%. What is not explained is the remarkable decrease 

in those reporting tinnitus, especially in view of the 

generally accepted assumption that tinnitus is increasing. 

The different estimates may possibly relate to the way the 

question was asked. This possibility will be discussed 

presently. It can be assumed that more people would be 

identified as having tinnitus when an actual examination 
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takes place. The identification of tinnitus remains 

subjective but it would be more likely to be acknowledged 

during an ear examination where the examiner was discussing 

actual ear problems with the patient than during a household 

interview where the interviewer simply presents a list of 

conditions for the interviewee to specify, or where those 

conditions are identified by another family member. 

The National Health Interview Survey. The initial 

National Health Survey grew out of previous investigations 

of diseases and mortality conducted by other agencies and 

private contractors. Studies of illness in Maryland, New 

York, California, Pennsylvania, and Michigan provided 

considerable data for that document. Prior to the enactment 

of the National Health Survey, a committee, The National 

Committee on Vital and Health Statistics, was appointed to 

develop a new methodology for collecting information on 

illness and impairment. A number of the members of this 

committee had previously been involved in the state studies 

and their combined input provided the basis for the 1956 

legislation. 

The information about hearing problems and deafness that 

has been analysed and reported can be found in the following 

U. S. Government publications: 1) National Health Interview 

Survey, 2) National Health and Nutrition Examination Survey, 

and 3) Health Records Survey. Information from the National 

Health Interview Survey is obtained from randomly selected 
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households. The interviews are conducted on a continuing 

basis with interviewing taking place each week in a selected 

sampling of the population. Questions are directed to the 

adult members of the household who are present at the time of 

interview. Answers for children and adults incapable of 

responding accurately are provided by a responsible adult 

member of the household. The questionnaires are continuously 

evolving, but the questions tend to remain the same over 

rather long periods of time. 

Questions specifically relating to tinnitus have taken 

several forms in the National Health Survey program. In the 

first construct a person was asked "Besides your hearing 

trouble or deafness, do you have any other trouble with your 

ears?" If the answer was affirmative the next questions were 

"What kind of trouble?" "Noises or ringing in the head or 

ear?" (NCHS, Series 1, #2, 1964, and NCHS Series 1, #11, 

1975, Health Interview Survey Procedure 1957-1974). The 

interview questions consisted of 6 lists of questions about 

various health conditions or problems. The question about 

tinnitus appeared on condition list #2. Only one condition 

list was used for an interview, therefore each list was asked 

of 1/6 of households interviewed. Condition list #2 

specified 26 health conditions or impairments that might be 

identified for each of the people in the interviewed 

household. Questions were asked of a responsible adult 



resident of the household who mayor may not have been the 

individual suffering from the condition. 
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Collection of prevalence data for certain chronic 

conditions was done in 1971 and in 1977. The question about 

tinnitus from those surveys was "Does anyone in the family 

NOW have tinnitus or ringing in the ears?" "Now" was defined 

as during the past 2 weeks including last Sunday night. If a 

person indicated that tinnitus was present, questions 

relating to physician visits, treatment, and limitation of 

activity were then asked (Section B of the NHIS surveys). 

This particular form of the tinnitus question appears to have 

persisted through 1986. Conversation with Elkins, (Note 8) 

indicated that much of the information obtained from the 

detailed condition questions relative to tinnitus in the 1971 

and 1977 surveys is stored on tape in Washington, D.C. but 

has never been analyzed or reported. Some of the data about 

tinnitus from these two surveys was grouped with other data 

entitled "all levels of hearing trouble" for the written 

report and is therefore not available as a separately 

identified entity. (NCHS: Series 10, *140, 1982). 

The National Health Examination Survey. The National 

Health Examination Survey provided direct examination and 

testing in order to obtain more complete health data on a 

smaller sample of the population. The first of these 

examinations was completed in 1962 and it is from that study 

that most of the cited information about tinnitus in the u.S. 
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has been derived. Information from the ear examination 

surveys (HSEE, NCHS Series 11, #32, 1968) indicated that 

about 20 percent of adult Americans experience tinnitus at 

some time or another during their lives. About 4 percent of 

the population suffers from this condition so severely that 

their lives are disrupted. The tinnitus question asked in 

the National Health Examination Surveys was more detailed 

than the question in the National Health Interview Survey and 

is found in the Medical History part of the examination. For 

the First National Health Examination reported in study HSEE 

(see Table I), the question read "At any time over the past 

few years, have you ever noticed ringing (tinnitus) in your 

ears or have you been bothered by other funny noises in your 

ears?" If the answer was yes, then questions about the 

tinnitus were asked. These questions were: "How often?", 

"Every few days", or "Less often"; "Do they bother you?", 

"quite a bit", or "just a little". 

The Medical History Questionnaire for ages 12-74 years 

contained in the National Health and Nutrition Examination 

Survey 1976-1980, (NCHS Series 1, #15, 1981) read: "During 

the past 12 months, have you EVER been bothered by ringing or 

other funny noises in your ears?" "How often - every few days 

or less often?" "When it does occur, does it bother you quite 

a bit, just a little, or not at all?" The second health 

examination survey was designed to focus on children and 

therefore audiometry was performed only for the age group 4-
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19 years. The data collected from the Medical History about 

tinnitus was not published even though the medical histories 

were completed by age groups 25-74. 

The Health Records Survey. The third source of 

information is from the Health Records Survey. This survey 

produces statistics on the characteristics of health services 

received and on the characteristics of those receiving them. 

There are five major projects included in the Health Records 

Survey: 1) The Master Facility List 2) The Complement Survey 

3) The Hospital Discharge Survey 4) Institution Population 

Survey and 5) Special ad hoc surveys. A by-product of this 

program is the National Nursing Home Survey which provides a 

way of gathering health information from those who reside in 

institutions. Residents of institutions are not surveyed in 

the National Health Interview Survey. The most recent 

National Nursing Home Survey, (NCHS Series 10,*43, 1977), 

identified 1,303,100 total residents with a median age of 81 

years. Females comprised 60% of the total population of 

nursing home residents surveyed. Employees of the nursing 

homes were asked questions about residents under their care. 

The question pertaining to hearing problems was "Enter the 

words used by the respondent to describe the condition. 

Deafness, Hearing Trouble, or any Eye Condition." Although 

it can reasonably be expected that a large number of the 

hearing impaired people in nursing homes also have tinnitus, 

no specific information about tinnitus was collected in this 
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survey. Deafness was reported for 90,400 residents from the 

above question. Additionally, conditions were identified 

from a series of condition cards: "Hearing aid" [use of], 

"Deafness or SERIOUS trouble hearing with one or both ears." 

The number reported having hearing impairment (partial, 

severe or total) was 348,500 or 27% of the residents. 

Contrast this figure with the estimate of 35% of non­

institutionalized people over 75 years of age being hearing 

impaired. (NCHS Series 10, #140,1977) Hearing aid use was 

reported for 74,400 residents. Curiously, 30,500 of those 

wearing hearing aids were identified as not being hearing 

impaired. (NCHS, Series 13,#43,1979) 

Other sources of tinnitus information. Other sources of 

information about health problems are the agencies with 

special interests in the problem in question. For tinnitus 

the only national agency that focuses exclusively on tinnitus 

is the American Tinnitus Association. On an informal level, 

the American Tinnitus Association, (hereafter abbreviated 

ATA) reports that it receives correspondence from tinnitus 

sufferers from all parts of the world. This broad based 

correspondence cannot provide actual prevalence estimates but 

it can testify to the wide occurence of tinnitus throughout 

the world. ATA also is frequently called upon to provide 

information to the health care community and to the legal 

profession, again providing indirect confirmation of the 

widespread nature of tinnitus. 
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Information from abroad. Tinnitus is well known to be 

caused or exacerbated by noise and therefore would logically 

be expected to occur more frequently in the urbanized and 

industrialized areas of the world. Verschuure,(1986) reports 

that 20% of the population of developed countries suffer from 

tinnitus; (he cites census information from both the u.s. and 

the U.K.) according to his estimates about 2% of the 

population of developed countries suffer from severe tinnitus 

which in about 1/4 of the cases, significantly disrupts their 

lives. 

Applying these estimates to the present population of 

the United states (about 234,000,000) yields nearly 5 million 

people suffering severely and more than 1 million 

experiencing significant life disruptions. As will be shown 

below, there are reasons to think these are overly 

conservative estimates. 

Studies that may be compared to the U. s. census surveys 

have been carried out in Great Britain by the Medical 

Research Council's Institute of Hearing Research, Nottingham, 

England. (Coles, 1981) 

The pilot study for a multi-centre investigation of the 

clinical characteristics and epidemiology of hearing 

disorders in adults in England was carried out in 1979-80 and 

was based on 6804 questionnaires sent to a random sample of 

adults on the electoral rolls in four large cities. The 

response rate was 81%. Tinnitus was reported by 17.6% (about 
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6.5 million people) of those responding, and 5.25% reported 

either moderate or severe annoyance. (The total population of 

the U.K. at that time was estimated to be 38,300,000). The 

question used was "Do you get ringing or buzzing noises in 

your head or ears. The occasional whistling or ringing in 

the ears of less than 5 minutes duration should not be 

counted. Also do not count those times when this happens 

just after very loud sounds, e.g. discos, shooting or noise 

at work." 

In 1983, Coles reported further information from the 

National Study of Hearing conducted by the MRC Institute of 

Hearing Research. He summarized these findings saying that 

about 35% of adults have experienced some kind of tinnitus; 

15% of adults reported having it last for more than five 

minutes; and at least 8% experience sleep problems as well as 

moderate to severe annoyance from tinnitus. He estimated 

then that about 4 million people in the U.K., and about 16 

million in the U.S would be affected at the moderate to 

severe level. Information from this study indicates that .5% 

suffer severely and report that tinnitus has a "severe effect 

on their ability to lead a normal life". If this percentage 

is compared with the estimates from study (HSEE) where 4% of 

the population reported severe tinnitus, it would seem to be 

rather low. However, if Coles figure of 8%, who "experience 

tinnitus causing interference with their getting to sleep, 

and/or moderate or severe annoyance", is applied to the 
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present estimate, (NHIS-3), in which 2.7% of the population 

are identified as having tinnitus, the U.K. percentages seem 

rather high. It becomes evident that a direct comparison of 

the U. S. reports and the U. K. reports cannot be made 

because of the difference in the way the questions were 

asked. 

Another recent study of tinnitus prevalence was carried 

out in Sweden in 1986. (Axelsson, Note 9) The study 

utilized a mailed questionnaire which was presented to a 

random, stratified sample of 3600 residents of Gothenberg. 

The useful return rate was 66%, yielding a study population 

of 2,378 people. The results of the study indicate that 

14.2% of this population always or often suffered from 

tinnitus. "Tinnitus plagues me all day" was selected by 2.4% 

of the population. This study also revealed a significant 

relationship between tinnitus severity and sleep problems. 

Perhaps the most interesting finding was from a scale rating 

the patient's perception of need for treatment. 

Understandably the desire for treatment was very high for 

those who perceived their tinnitus to be severe (88% wanted 

treatment), but those who said that tinnitus did not bother 

them much also indicated some desire for treatment (48%). 

Problems obtaining data concerning the prevalence of 

tinnitus. As the preceding discussion has revealed, there is 

considerable confusion surrounding the prevalence of 

tinnitus. Part of the confusion stems from the heterogeneity 
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of information gathering processes employed. Undoubtedly 

another factor complicating prevalence estimates of tinnitus 

is the fact that tinnitus is a condition that is often lumped 

with hearing problems and thus may not be reported as a 

separate entity. 

Some points that must be contemplated when trying to 

derive accurate estimates of tinnitus and hearing impairment 

are these: 

1. Certain factors influencing the prevalence of 

tinnitus are salutory and will cause a decrease in prevalence 

such as: 

• Medical advances that have nearly eliminated 

some kinds of hearing loss in the last 25 years. 

• Ear protection in industry which now prevents 

some of the noise induced hearing problems that 

were common in the past. Ear protection was rarely 

used in the 1960's and was not mandatory in 

industry until after 1970. 

• Improvements in public health practices which 

have led to better health, nutrition, and hygiene, 

and thus to reduction of certain types of hearing 

damage. 

2. Other factors may operate to cause an increase in the 

incidence of tinnitus, such as: 

• The proliferation of amplified music, causing 



damage not only to the ears of the listener but 

also to the performer. 

• The increased use of noisy items for leisure 

time enjoyment, of which some of the more noticable 

offenders are chain saws, snowmobiles, motorcycles, 

outboard motors, power lawn mowers and other power 

tools. 

• Increased traffic noise in cities from cars, 

trucks and buses. 

• Stress of modern life 

50 

3. Still other factors may cause an increased awareness 

of tinnitus, independent of any actual increases or decreases 

in the 'true' prevalence. Such factors include: 

• Increased public knowledge about tinnnitus, 

through news media and other information sources 

including ATA. 

• Increased medical concern about the medical 

problems presented by tinnitus. 

• Increasing legal and societal concern about 

questions involving compensation, sick leave, 

divorce, and other outcomes of tinnitus. 

4. Factors acting to decrease awareness or reporting of 

tinnitus include: 

• About 5% of the elderly are institutionalized 

and are therefore not sampled by the National 

Health Interview Survey; it is well known that 



tinnitus occurs more frequently in the older age 

groups. Additionally, because of the structure of 

the National Nursing Home Survey, where information 

about the institutionalized elderly is presented, 

tinnitus information has not been sought. 

• Recent restructuring of the National Health 

Interview Survey to oversample the black population 

would tend to lower tinnitus estimates because 

fewer black people report hearing impairment and/or 

tinnitus than do whites. 

• Military personnel are not sampled in the 

National Health Interview Survey. Tinnitus is 

known to be prevalent among people who have been 

exposed to the noise of gunfire, heavy equipment, 

and airplanes. The military population, if 

counted, would be expected to include many tinnitus 

sufferers. 
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How the question was asked. Comparison of the various 

census reports reveals that the most dramatic changes in 

prevalence appear to have occurred at times corresponding to 

revisions in the questionnaire wording, format, or 

administration. Clearly, the various forms of questions used 

to ask people about tinnitus may well influence the frequency 

with which tinnitus is reported. Even though tinnitus 

reporting remains a subjective phenomenon, subtle differences 

in questioning can influence the way a person responds. For 
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example, if a person perceives himself to have normal hearing 

and the tinnitus question follows a question asking him to 

identify himself as having hearing problems, he may not 

respond. If the same person is asked directly about tinnitus 

he might indicate that he suffers greatly from it. 

Looking first at the ear examination questionnaire of 

1960-62, study HSEE, the tinnitus question was asked as 

follows: "At any time over the past few years, have you ever 

noticed ringing (tinnitus) in your ears or have you been 

bothered by other funny noises in your ears?" If the answer 

was yes, the question was followed with "How often?", "every 

few days", or "less often"? "Do they bother you"?, "quite a 

bit", or "just a little"? The reported tabulations based 

severity on two criteria, that of frequency of occurrence of 

tinnitus, and degree of annoyance. It was also found in this 

study that people were more likely to report severe tinnitus 

if they also had impaired hearing. It is important to note 

that the above question was part of a medical history which 

the patient completed while awaiting the ear examination 

conducted by the National Health Examination Survey 

physicians. The motivation for people to answer completely 

and fully during the health examination was likely to have 

been greater than it would have been during the standard 

health interview conducted at their home by a census 

interviewer. 
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During the National Health Interview Survey for the 

years spanning 1960 to 1983 there was no specific question 

about tinnitus. Hearing information during the 1960s was 

derived from the question, "Does anyone in the fam~ly have 

deafness or SERIOUS trouble hearing with one or both ears". 

In the 1970s two questions were asked, "Does anyone in the 

family have deafness in one or both ears", and "Does anyone 

in the family have any other trouble hearing with one or both 

ears." A report issued in 1974, Vital & Health Statistics 

series 10, #101, noted a large increase in reported hearing 

problems probably because of the former emphasis on the word 

'serious'. 

From 1983 forward a question about tinnitus was added to 

follow the query about hearing. It was, "Does anyone in the 

family now have tinnitus or ringing in the ears?" 

Because of the techniques established for obtaining 

information from the National Health Interview Surveys, 

questions regarding health were sometimes answered by someone 

other than the sufferer. Census interviewers are instructed 

to attempt to have all persons in a household present for the 

interview, but are also instructed that proxy answers are 

accepted if it is not practicable to interview all household 

members. Proxy answers are in fact stipulated for those 

under age 17 or those unable to answer for themselves for 

other reasons. 
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It is possible that people with tinnitus don't discuss 

it much with others fearing lack of understanding and 

possible unpleasant repercussions, or, in the case of 

children with tinnitus, who don't realize that the head 

noises aren't heard by everyone. Many people are fearful of 

social sanctions or threats to their livelihood if they admit 

to a physical/psychological problem. Taking all of these 

factors into consideration it is expected that the numbers of 

people reported as having tinnitus in the present NHIS 

studies are more likely to be representative of severe 

tinnitus. Again, using percentages from the earlier study 

HSEE where it was found that 21.8% of the hearing impaired 

had severe tinnitus, and applying these to the 1985 estimate 

of 21,198,000 hearing impaired persons, one should expect to 

find at least 4,621,164 people with severe tinnitus among the 

hard of hearing alone, before even considering the rest of 

the population. 

Not all people with tinnitus experience hearing 

impairment. A recent survey conducted by the American 

Tinnitus Association, about which more will be said later, 

revealed that 23.5% of those who had tinnitus denied any 

awareness of hearing loss. 

There is an urgent need for more accurate estimates of 

tinnitus prevalence. Such figures would logically be derived 

from an updated and revised census study. There are no such 

plans for such a detailed study of the 1990 census at the 
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present time according to JohnG. Keane, Director, Bureau of 

the Census. (Note 11) 

Studies of the magnitude of the census reports are 

costly and must be left to government sponsored projects. It 

is possible, however, to obtain smaller population samples 

for the purpose of initiating research about how tinnitus 

affects its sufferers. Information derived from these 

limited samples may point to the need for more comprehensive, 

government-funded investigations in the future. 

Tinnitus in children 

Reports from u.s. census interviews indicate extremely 

low prevalence of tinnitus in children. There are at least 

two explanations for this. The first is that hearing levels 

for children are generally better than those of adults and 

thus there would be less reason to suspect hearing problems 

of any kind - including tinnitus. The other explanation 

comes from the way the census information is obtained. 

Census interviewers receive the information about the health 

of children from adult members of the household. Looking at 

the 1985 figures reported for hearing loss and tinnitus for 

persons under 18 years, (Table II), it can be observed that 

in this age group there were (1.9%) described as suffering 

hearing loss and (.07%) described as reporting tinnitus. 

Graham, 1980, reported that children seldom mention tinnitus 

or hearing losses unless they are associated with some 

painful experience. It is therefore quite likely that 
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tinnitus as well as hearing loss might be unreported in the 

census interviews. Clinicians have observed that tinnitus 

occurs in children and there are an increasing number of 

cases of childhood tinnitus being reported. Graham, (1980), 

revealed that a significant number of children with hearing 

impairments also experience tinnitus, (about 49%). A study 

of hearing impaired children in Oregon schools (Reich, Note 

10) found that 37.5% also reported experiencing tinnitus. 

According to the census reports discussed above, the greatest 

rate of tinnitus that could be expected in the under 18 age 

group was .1%, a figure significantly smaller than what 

either Graham or Reich determined in their surveys. 

Estimates of tinnitus in adults 

Present estimates derived from the National Health 

Interview Survey, indicate that about 2.7% of Americans of 

all ages suffer from tinnitus. Since earlier studies 

reported figures for tinnitus in adults only, it is necessary 

to extract the figures for prevalence of tinnitus in adults 

in order to make a comparison. Presently the NHIS is 

reporting 3.5% of adults with tinnitus. Returning for a 

moment to the HSEE study which reported 5.6% severe tinnitus 

in adults, it becomes evident that there has been virtually 

no change in the actual number of cases reported, (both 

figures are about 6 million) and in fact, when one considers 

that the present figure is given to represent 'all' tinnitus, 

whereas the 1960-62 figure represented 'severe' tinnitus, a 



decrease, which may be spurious, appears to have occurred 

over the last 25 years. 
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Reports from National Health Interviews conducted in 

1983, 1984, 1985, and 1986, (NHIS-1,NHIS-2,NHIS-3,NHIS-4) may 

possibly reflect changes that have occurred in the treatment 

and prevention of hearing disorders, changes that would have 

us expect fewer people with these disorders. (Tables I & II) 

In spite of improvements in prevention, particularly that of 

ear protection in the workplace, and of improvements in 

treatment of conductive hearing problems, the noise of modern 

society is likely to cause an increase in the prevalence of 

tinnitus. Therefore the differences in the figures from the 

1960's HSEE and the surveys of the last four years (NHIS-1, 

NHIS-2, NHIS-3,NHIS-4) may represent sampling discrepencies, 

or a difference in the way the question was asked, or those 

differences may be unexplainable with presently obtainable 

information. The latter is a more likely explanation in 

light of the increasing prevalence shown in the data from 

studies NHIS-1, NHIS-2, NHIS-3, and NHIS-4. Looking at the 

figures for adults in Table I it can be calculated that in 

1983, 3.2% of adults had tinnitus, in 1984, 3.4%, in 1985, 

3.6% and in 1986, 3.5%. If tinnitus had increased since the 

HSEE study at the same rate as shown in the last four years, 

then about 7% of the 1985 adult population would be affected, 

between 11 and 12 million people, but, the present figure of 

6,187,000 is actually a little less than the reported number 

m === 
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in HSEE of 6,221,600. As a comparison the population of the 

United States has been increasing by about 11 percent per 

decade for the last 20 years. Applying the percentages from 

the HSEE study to the 1985 adult population would yield an 

expected prevalence of 9,574,600, a figure that agrees more 

closely with what might be expected in light of the reported 

38% increase in prevalence of hearing impairment during the 

same time period. It should also be noted that National 

health interview statistics reported for 1983, 1984, 1985 and 

1986 show that tinnitus prevalence increased during those 

years. Furthermore, HSEE figures, as will be seen, compare 

rather closely with tinnitus estimates coming from other 

countries. 

Another method of obtaining a rough estimate of tinnitus 

prevalence is to take the latest NHIS survey estimate of 

adults with tinnitus, and add the estimate for the tinnitus 

cases that were not counted in the NHIS survey. Reme~ering 

that the NHIS survey counts only civilian, 

noninstitutionalized persons, in order to approximate the 

uncounted population an estimate needs to be derived from the 

military population, 2,138,000, and from the 

institutionalized population, 2,492,000, both of which have a 

rather higher percentage of tinnitus cases than is found in 

the general population. These two populations are mostly 

adult, those in nursing homes have an estimated hearing 

impairment rate of nearly 30% (NCHS Series 13, #43, 1977), 



59 

higher than normal rates of hearing impairment are also 

expected in prison populations and in the military due to the 

high indicence of noise exposure. It is expected that about 

85% of the hearing impaired in nursing homes will have 

tinnitus. The estimated prevalence for prison and military 

might conservatively be set close to 20%. 

Another group which might not have been counted in the 

NHIS survey are those people who do not have a hearing 

problem. They might not have been asked the question about 

tinnitus as that question comes after a question about 

deafness, and is part of list of 27 chronic conditions. Many 

people, as has been discussed elsewhere in this study, are 

reluctant to admit any hearing problems, much less one that 

may be perceived as having psychological overtones. From 10 

to 27 percent of people with tinnitus report having no 

hearing loss. The 10% figure comes from the Oregon Health 

Sciences University Tinnitus Clinic and is derived from 

actual examination. The 27% figure comes from those people 

answering a mailed survey and is their own estimation of 

their hearing ability. Therefore it is necessary to increase 

the NHIS tinnitus prevalence figure in order to arrive at a 

reasonable, conservative estimate of those suffering from 

tinnitus. The number missed in the NHIS, that is, those with 

no hearing loss, is presumed to be around 10% of the survey 

population. 



Translating these percentages to numbers yields an 

additional 1,544,000 cases which, when added to the latest 

NHIS estimates yields a revised estimate (estimate i1) of 

7,731,700 adult Americans with tinnitus in 1985, and more 

than 9 million today • 
. 

It has been necessary to detail all of the available 

sources of tinnitus prevalence information in order to 
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present a complete picture. Admittedly, some of these 

sources are not accessible at present but the stored data may 

sometime be made available for public scrutiny. The present 

discussion has attempted to place the available data in 

proper context. Ideally, prevalence estimates should be 

based on all of the previously collected data. Since that is 

not possible, it seems that a reasonable substitute procedure 

would be to base tinnitus prevalence estimates on the largest 

available surveys as follows: 

Prevalence estimates for tinnitus in the United States 1985 

1. Reported from NHIS-3 1985 estimates, adult 
tinnitus, 3.6% 

2. Figure projected from HSEE study, severe adult 
tinnitus, 5.6% 

3. Figure projected from HSEE study, mild adult 
tinnitus, 26.8% 

4. Figure projected from U.K.study, moderate/severe 
tinnitus, 8% 

5. Clinical estimate based on (Fowler,1944), who 
reported that 85% of hearing loss cases 
have tinnitus, (.85 x 9.06%[hearing loss 
estimates NHIS-3]) = 7.7%) 

6. Figure projected from Swedish study, tinnitus 
often/always, 14.2% 

7. Figure projected from Swedish study, tinnitus 
"plagues me all day", 2.4% 
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The percentages reported in items 1 through 7 may be 

regarded as the range of tinnitus prevalence. Based on the 

preliminary information that has been discussed a prevalence 

estimate has been derived by averaging the more conservative 

items (numbers 1,2,4,5,7) of the above list to yield a 

prevalence percentage of 5.44%. Applying that percentage 

population figures from the same census (233,721,000) yields 

an estimate of more than 12 million Americans with moderate 

to severe tinnitus in 1985. 

It is this author's opinion that people being 

interviewed or members of their family being interviewed, for 

the NHIS, are unlikely to specify that a person has tinnitus 

unless it is severe enough to have been complained of within 

the family, and/or to have sought treatment. Recall that the 

present surveys no longer ask people about mild or transitory 

tinnitus. An estimate of milder tinnitus can be derived 

using an average of items 3 and 6 which yields 20.5% 

experiencing mild or transitory tinnitus, nearly 50,000,000 

Americans. 

Following the rules set forth in the National Center for 

Health Statistics pubications standard error estimates may be 

calculated for the NHIS reported figures, using the equation: 

SE(x) = J(ax2 + bx), where a and b are parameters for 

chronic conditions reported by NHIS, and x is the estimated 

number of people for the chronic condition. (a=.00013660, and 

b=18,253.6) 
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Applying these rules to the estimates derived in this chapter 

it is possible to state that the prevalence of severe 

tinnitus in adults in the u.s. in 1985 falls in a range from 

5.8 to 6.5 million according to NHIS-3, or from 7.3 to 8.1 

million according to estimate #1, or from 12.2 million to 

13.2 million according to estimate #2. 

It can be observed from Table II that there were many 

years during which data concerning tinnitus were not 

reported. In spite of having identified a problem affecting 

millions of Americans, nearly 20 years passed before a 

specific question relating to that problem was asked in the 

National Health Interviews. In the meantime, most 

professionals in the field of hearing agree that both 

tinnitus and hearing loss have become a greater problem, 

probably much greater than the reported figures of the last 

four years would indicate. 

The yearly increase over the last four years in tinnitus 

prevalence for all age groups would suggest that even if the 

figures from the last four years are correct, and past 

experience would suggest that there is reason to doubt them, 

there is cause for concern and more than enough justification 

to call for a comprehensive survey of the problem. 

Estimating incidence. Incidence is usually defined as 

the number of new cases of a disease or condition occurring 

during a given year. Physicians are asked to report all new 
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cases from a given list of conditions. Incidence is often 

used as a measure of the impact on society of the problem in 

question. Estimates of annual expense can be derived from 

the numbers of acute conditions reported by estimating the 

average cost of the professional visit during which the 

condition was noted. The National Health Interview Survey 

reports incidence of acute ear infections and other ear 

conditions; (tinnitus by itself is not a reportable 

condition) these categories do not, therefore, provide 

useful information for trying to estimate tinnitus costs. 

Tinnitus often occurs many years after the event that is 

thought to have caused it. That lag time is demonstrated in 

the cases of tinnitus seen in veterans of World War II who 

experienced traumatic noise exposure while in the service. 

Sometimes their records indicate ear problems and tinnitus of 

relatively short duration. A lapse of 20 or more years in 

which they had no noticable ear problems is then followed by 

the identification of gradual-onset hearing loss and, often 

after an additional delay, gradually-increasing tinnitus. 

Incidence, then, is not only difficult to measure but seems 

to be less useful a measure than prevalence for trying to 

quantify the effects of tinnitus. 

Prevalence estimates when combined with estimates of 

severity allow analysis of the problem at a societal level. 

For the purposes of this study an assumption has been made 

that those people contacted fall into the estimated 



population of tinnitus patients who require professional 

help. The respondents have self-selected themselves into 

that population by virtue of their contacting the American 

Tinnitus Association. An attempt to investigate the effect 

of tinnitus on the individual leads to studies relating 

various illnesses to social cost. 
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CHAPTER III 

FACTORS THAT INFLUENCE INDIVIDUAL COSTS 

Severity 

In order to better understand tinnitus it is necessary 

to be able to differentiate among patients with respect to 

the amount of distress it causes. Reports of tinnitus are 

often confusing because there has been no standard 

measurement. One might hear from one patient "I have 

tinnitus so loud that it is driving me crazy." From another 

patient one might hear "My tinnitus never stops. I can't 

stand it." Or another might say "My tinnitus is such a high 

screeching noise that I can't hear anything else." Yet 

another might say "My tinnitus makes me so nervous that I 

can't concentrate on anything." Four different measurements 

have just been noted to describe how the person reacted to 

tinnitus; 1) intensity, 2) regularity, 3) quality, and 

4)annoyance level. Clearly a standard for describing the 

perceived severity of tinnitus is needed. 

One of the early classification systems for the 

severity of tinnitus was proposed by Reed (1960), who 

provided a three dimensional index as follows: Mild 

Tinnitus--not always present; noticed only in quiet places or 

at bedtime; patients easily can be distracted from thinking 
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about tinnitus. Moderate tinnitus--constantly present; more 

intense in quiet surroundings; bothersome when patients 

attempt to concentrate and/or get to sleep. Severe 

tinnitus-- very debilitating; patients complain bitterly; 

they cannot concentrate; they can think of little other than 

tinnitus. This system measured regularity, loudness, and 

annoyance level, but not in such a way that an ordinal scale 

could be created. 

Data about tinnitus severity reported from the first 1806 

tinnitus patients to attend the Oregon Health Sciences Center 

Tinnitus Clinic was obtained using a tinnitus severity scale 

ranging from 1 to 10. A horizontal line was marked with 

numbers from 1 to 10 , the endpoints were labelled mild and 

severe, and patients were asked to tick the line at a place 

corresponding to the severity of their tinnitus. The measure 

was easily converted into an ordinal scale, but concerns 

about the validity of this kind of measurement led to 

subsequent revisions of the questionnaire which provided a 

more complete verbal description of severity as seen in the 

two following questions. Similar questions were used in the 

questionnaire for the present study. 

'How would you rate the severity of your tinnitus'? (Check 

more than one level if needed.) 

1 __ Tinnitus is there if attended to but it is not 

very irritating and can usually be ignored 



2 __ Tinnitus is often irritating but can be ignored 

much of the time 

3 Tinnitus difficult to ignore even with effort 

4 Tinnitus is always present at an irritating 

level--often causes considerable distress. 
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5 Tinnitus is more than irritating, causes an 

overwhelming problem much or all of the time. 

'How would you rate the degree to which tinnitus interferes 

with your life'? (Check more than one level if needed) 

1 Tinnitus causes little or no interference with 

work or social activities 

2 Tinnitus causes some interference, but I can 

live with it 

3 Because of tinnitus, it takes considerable 

effort to maintain normal work or social activities 

4 __ Tinnitus is serious interference with normal 

lifestyle--can do only simple tasks 

5 Tinnitus renders me unable to perform any work 

or social activities 

Two four level items for rating tinnitus severity were 

used in the epidemiological studies carried out over the past 

seven years in Great Britain. (Coles, 1984) The most recent 

versions of the two questions as reported in the above study 

are: 'Indicate how annoying you find the noises in your hear 

or ears when they are at their loudest.' 

a. not annoying at all 



b. slightly annoying 

c. moderately annoying 

d. severely annoying 

'Indicate to what extent the noises in your head or ears 

affect the quality of your life as a whole.' 

a. not at all 

b. to a slight degree 

c. to a moderate degree 

d. to a severe degree 

Parisier (1984) used a similar scale in his study of 

patients with chronic mastoiditis and cholesteatoma. 
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Patients in that study responded to a question asking the 

extent to which tinnitus interfered in their daily lives on a 

descending scale of 'severely', 'moderately', 'slightly', and 

'not at all'. 

Hulshof (1984) used a 6-point scale for grading the 

degree of tinnitus impediment as follows: 

0- no tinnitus 

1- only audible in silence 

2- hardly audible 

3- audible but not obstructive 

4- obstructive 

5- very obstructive 

In a study of the effects of Tocainide on tinnitus 

patients Emmett (1984) used a 4-point scale to measure 

tinnitus severity. 



_____ tinnitus present and I would be unable to 

function normally 

_____ tinnitus present but I would be able to 

function partially 

_____ tinnitus present but I would be able to 

function normally 

tinnitus absent -----
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Lechtenberg and Shulman (1984) used an activity impairment 

scale to measure tinnitus severity in a study of the effects 

of Benzodiazepine for the relief of tinnitus. This is a 

6-point scale as follows: 

0- no activity impairment 

1- interferes with concentration less than once a 

week 

2- interferes with concentration once a week to 

daily 

3- interferes with concentration much of every day 

4- interferes with ability to participate in 

gainful employment 

5- interferes with employment and personal 

relationships 

Sweetow (1986) used a weighted severity scale in 

assessing the perception of tinnitus by patients. In a 14-

item questionnaire six questions were weighted (1), five were 

weighted (2), and the remaining three were weighted (3). The 

questions with the highest weights represented responses from 

---~ - -.~. ---
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the patient indicating significant disruptions of living, and 

the lowest weights were attached to responses to concerning 

the more common characteristics of tinnitus, such as "I am 

always aware of my tinnitus." 

Glorig (Note 12), reported the use of a severity scale 

for measuring industrially caused tinnitus. This scale 

consists of 5 levels as follows: 1) slight, 2) mild, 3) mild 

to moderate, 4) moderate, 5) severe. The scale contains 

additional items relating to the character of tinnitus such 

as intermittency, sleep prevention, worse in quiet, sounds 

like, bother~omeness. (Glorig's work dealt only with 

tinnitus when there was an accompanying compensable level of 

hearing loss; he made no provision for tinnitus cases with 

measurably normal hearing.) In the introduction to the 

present work it was pointed out that there is no true 

objective measure of tinnitus. Glorig again refers to this 

problem when he states that a difficulty inherent in previous 

tinnitus studies is the possibility that what is being 

measured are only the terms used by patients to describe 

tinnitus and not the tinnitus itself. 

Turning to more objectively-measurable correlates of 

tinnitus, the loudness and pitch of tinnitus can be 

objectively measured using electroacoustic techniques. This 

task was facilitated by the recent development of a Tinnitus 

Synthesizer which is used to present tones and combinations 

of noise in order for the patient to identify sounds that 
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match his tinnitus. The ability of the tinnitus to be 

"masked" or covered up by external sounds is also relevant. 

The Minimum Masking Levels can be determined (intensity level 

which just covers the tinnitus sound). Another test measures 

the Loudness Discomfort Levels for tinnitus sufferers, that 

is, the intensity levels at which various external sounds 

become intolerably loud. This test can be used to determine 

a person's tolerance for sounds that are similar in pitch to 

that individual's tinnitus. It is anticipated that this 

particular test will provide objective audiological 

information relating to severity (Vernon, 1987). Tinnitus 

sensations, remain, however, highly complex and individual 

phenomena. The multidimensional nature of tinnitus makes it 

difficult to make comparisons between individuals, and it is 

not yet known how the various objective measures relate to 

the severity dimension. 

Penner (1983), attempted to relate the annoyance of 

tinnitus to individual differences in regard to sound 

adaptation but she did not find a significant correlation. 

She further commented that the internal "noise" of tinnitus 

does not appear to exhibit the fatigue characteristics of an 

external noise, where neural activity levels off and then 

decreases after noise exposure, which could mean that the 

auditory system "adapts" to the noise, allowing the tinnitus 

to rise above the external noise that previously covered it, 

or that the neural activity increases. 
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In general the use of external loudness matches as a 

basis for comparing individuals in regard to severity have 

not been successful. Regardless of the dramatic differences 

between patients in regards to the perceived severity of the 

tinnitus, they all tend to match their tinnitus to external 

sounds only slightly above threshold. (Johnson, Note 13) 

This paradoxical finding has yet to be explained. It has 

been known since the 1940's and has been repeatedly 

confirmed. 

There is an element of psychological distress present in 

all illness but it appears to exact a greater toll from those 

who suffer from chronic conditions. Clinical observations 

and patients' own accounts allude to the widespread incidence 

of anxiety and distress associated with tinnitus. Tyler and 

Baker (1983), reported difficulties that were experienced by 

tinnitus suffers in a study of 72 members of a tinnitus 

self-help group in Nottingham, England. In this group, 

tinnitus affected the lifestyle of 93% of the sample and 

caused emotional problems for ?O%. The symptom of tinnitus 

was associated with hearing difficulty for 53% and was 

thought to have an effect on general health for 56%. 

Clinical observations of tinnitus patients, Vernon, 

Schleuning, Odell, and Hughes, (1977) indicate that patients 

experience significant distress along with their tinnitus and 

that the perceived severity of the distress does not seem to 



correlate with the audiometrically determined perceived 

loudness of the tinnitus. 

Personal and demograehic factors 
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Age is expected to be a predicting factor for the 

perception of severity of tinnitus. Informal interviews by 

the author with older tinnitus patients have revealed a more 

accepting attitude toward tinnitus than is found with younger 

patients. An older patient in the course of an interview 

commented that he could not have dealt with tinnitus if it 

had happened to him when he was younger. Previous work of 

this author has shown that younger patients are more likely 

to be psychologically troubled by their tinnitus. (Reich & 

Johnson, 1984) 

Other demographic factors which may have a relationship 

with perception of tinnitus severity are sex, income, 

geographic location of residence, and whether or not a person 

is employed. 



CHAPTER IV 

CONCEPTUAL FRAMEWORK, RESEARCH QUESTIONS, & HYPOTHESES 

Conceptual Framework for Tinnitus 

Keeping in mind the complexity of tinnitus, both its 

medical significance and its implications for psychological 

and social effects, it is necessary to take account of a 

variety of variables in seeking to understand the importance 

of tinnitus for our society. In this chapter a conceptual 

framework is presented depicting relationships among 

variables related to tinnitus which have been identified in 

the literature and additional tinnitus variables observed in 

professional settings. A discussion of the components of the 

conceptual framework follows Figure 1. 
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Possible causes of tinnitus. The conceptual framework 

presents tinnitus as a complex problem without a clear path 

from cause to effect. The possible causes presented for 

tinnitus illustrate one of the problems that face both 

sufferer and professional. There is no truly objective 

measure of tinnitus and no tests which can point to a single 

cause. In fact, the causes are likely to influence the 

entire problem, how it is perceived, coped with, or treated. 

Tinnitus is not like a broken arm. It matters little whether 

a person breaks an arm while skiing or from falling out of 

bed, the standard treatment is to reduce the fracture and 

keep it immobile until the break has healed. Tinnitus caused 

by exposure to loud noise may be quite different from 

tinnitus caused by a dental anomaly. While the tinnitus 

caused by noise may be treatment resistant, the tinnitus 

caused by dental irregularity may respond quite well to 

treatment of the underlying dental cause. 

The person suffering from tinnitus may also perceive the 

problem in a variety of ways. It is generally acknowledged 

that if one has damaged ears from noise exposure, the damage 

is permanent. Patients who have damaged their ears because 

of choosing to be in noise, such as rock musicians, sometimes 

have feelings of anxiety and guilt that are an important part 

of their tinnitus problem. Patients who are able to 

associate their tinnitus with conventional medical problems 

may have an easier time ignoring it, partly because they 



perceive it as an externally caused problem rather than an 

internal one. 
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Head trauma is sometimes implicated in tinnitus. The 

exact mechanisms are not fully understood but may be related 

to possible damage of the temporal bone structure housing the 

inner ear. Infections are implicated in tinnitus when they 

have caused a very high fever resulting in damage to the hair 

cells in the cochlea. 

Presbycusis, the hearing loss associated with old age, 

often has tinnitus as an accompaniment; such tinnitus usually 

has a gradual onset. A gradual onset of tinnitus appears to 

be less distressing to patients than when the onset is rapid. 

This difference may account for the fact that tinnitus tends 

to be accepted with more serenity by older patients. 

In summary the possible causes for tinnitus are many and 

complex and the causes themselves may be acted upon by other 

variables. 

Possible mediators or agents of change. Possible 

mediators of tinnitus perception have interested many 

clinicians and researchers. If it were possible simply to 

tell someone how to cope with tinnitus a large part of the 

problem would be solved. Or, if it was known that only a 

certain group of people were at risk for tinnitus, an effort 

could be made to protect them. The modulating influence of 

demographic variables is suspected but not well researched 

with respect to tinnitus. 
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Mediating variables acting upon the causes of tinnitus 

may exert an influence by causing a person to have a 

prolonged exposure to a suspected cause, as in the case of a 

noisy employment situation. A person's personality or coping 

style is another mediating influence that would be reflected 

in a different response to the stress. 

Mediators can also exert a powerful influence on a 

person's perception of the severity of the problem. In this 

study only subjective measures are being considered in 

severity perception, therefore psychological mediators are 

especially important. Additional information needs to be 

developed about the relationship of other mediating variables 

to the perception of severity of tinnitus and to the costs of 

tinnitus. 

A further influence of mediators is seen in tinnitus 

outcomes. A person's income might be expected to influence 

the costs of tinnitus. One's coping style might influence 

whether treatment was effective or not, since patient 

participation in treatment is essential for a positive 

result, or whether methods of self-help were initiated. It 

can be seen that in this framework mediators can influence 

tinnitus anywhere along its course. 

Perception of the tinnitus problem. Past experience has 

pointed to the perception of severity as an important 

influence on how tinnitus affects the individual in addition 

to its influence on treatment and outcome. If a person sees 



himself as having a "severe" problem it is expected that he 

will be more likely to initiate treatment and or self-help, 

and have both monetary and social costs associated with his 

problem. 

79 

The person's perception of tinnitus is in turn likely to 

be influenced by all of the other components in the 

framework. A person who had to quit working because of 

tinnitus would likely perceive it as a greater problem than 

someone who was able to continue with their daily routine. 

If a person had received treatment for tinnitus this fact 

would also make tinnitus seem like more of a problem than 

someone who had received no treatment. It could even be 

argued that the suspected cause of tinnitus would have an 

influence on perception of severity. (Would one's perception 

be different if it were known that the tinnitus was caused by 

a brain tumor as opposed to having tinnitus from taking too 

much aspirin?) 

Tinnitus outcomes. For the purposes of the present 

investigation, the outcomes of tinnitus are the costs 

incurred. Economic costs are incurred when people spend 

money for consultation, treatments, hospitalization, drugs 

and devices. Some tinnitus patients spend large amounts of 

money looking for and engaging in treatments for tinnitus. 

Others do not, regarding the problem as insoluble either 

because they have been told that no help is available or 



because their own attitude toward the problem is one of 

acceptance. 
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Social costs are incurred when a perso~ withdraws from 

social activities, quits work, has problems with living what 

is considered a normal life. Social withdrawal is also often 

reported in letters from patients. Anxiety and fear about 

tinnitus and its possible effects are other common 

complaints. Feelings of hostility may arise if the afflicted 

person believes that tinnitus came about because of something 

someone else did to cause it. Sometimes people become so 

upset that they can no longer perform effectively at their 

jobs, or in social situations. They may curtail their 

activities, and change or quit their jobs. Reports of family 

tension, divorce, alcoholism and drug dependence are often 

found in patient correspondence. Suicide because of 

tinnitus, while rare, is in a number of instances well 

documented. 

Longterm effects of tinnitus are beyond the scope of 

this study but include the study of the effects over time of 

reports of stress and psychological problems. Often patients 

with tinnitus claim that their difficulty hearing is caused 

by the interfering noise of tinnitus. This incessant noise 

leads to the most commonly cited problems, stress and 

inability to concentrate. Depression also is common in 

tinnitus patients. (House, 1981) Many tinnitus patients find 

sleep difficult. Sleep problems may manifest themselves as 
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insomnia, wakefulness, or sleep can be an actual trigger for 

tinnitus. Some patients report that if they are having a 

period free from tinnitus they will experience its return as 

soon as they have slept. 

Treatments. It is desirable to treat the cause of a 

problem but in the case of tinnitus where causal events are 

often unknown, treatment to alter the patient's perception of 

the problem is another choice. Popular interventions for 

tinnitus are hearing aids and maskers which allow the person 

to focus on other sounds than their own internal noise. 

Electrical suppression for tinnitus has been tried a number 

of times during the last century. There is presently a 

resurgence of interest in this area of treatment as evidenced 

by a number of papers on the topic presented at recent 

seminars (III International Tinnitus Seminar, 1987). Drugs 

have been used for tinnitus for as long as there are written 

records, but their success in reducing tinnitus is far from 

clear cut. Cathcart (1982) reported that after one drug 

study 2 patients were still experiencing beneficial results 

with no side effects---from the placebo! The drug lidocaine, 

administered intravenously, has been demonstrated to affect 

tinnitus for a large percentage of patients. An attempt was 

made to produce an oral analog for lidocaine (tocainide) 

which was then tested at several university clinics and found 

to be ineffective, (Emmett, 1984). Vitamins have been 



recommended for tinnitus control since the 1930's. Their 

effectiveness has not been clearly established. 
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Over the years certain surgical procedures for other ear 

disorders have appeared to help tinnitus as well. Sometimes, 

however, those same surgeries will alleviate the other ear 

disorder and leave tinnitus unchanged or worse. Presently, 

there is, in general practice, no surgery specifically for 

tinnitus relief. 

Dentistry, particularly procedures to remedy TMJ, has 

been effective for many tinnitus sufferers. Other 

techniques occasionally have been reported to be beneficial 

including chiropractic manipulation, myotherapy, and 

acupressure. 

Tinnitus often produces stress. Procedures designed to 

relieve stress such as hypnosis, relaxation therapy, and 

acupuncture can be helpful in coping with stress. 

Biofeedback helps a person to understand his own body and 

respond positively to its signals. Some patients report 

positive benefits from exercise, others say it makes their 

tinnitus worse. Diet management has some advocates. 

certainly, if an individual is in excellent health they will 

have more energy with which to cope with any problem, 

including tinnitus. Some professionals believe that 

counselling produces as much relief as any of the other 

interventions. It may be that most people should be given 



understanding and reassurance about their tinnitus before 

trying anything else. 
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Only recently have health providers begun to realize the 

importance of referring patients to other specialties when 

control of the problem has not been achieved through their 

own discipline. Patients, therefore, have often been led to 

believe that nothing can be done to help them when in fact 

that may be untrue. 

In the present study the major concern is the number of 

different treatments people have used for tinnitus, not an 

evaluation of the success or failure of that treatment. 

Similarly the present study is not concerned with whether or 

not a person had initiated self-help methods for their 

tinnitus, except that self-help can sometimes be considered a 

form of treatment. The members of the self-help groups, by 

their membership have made a first step towards self-help and 

their comments have indicated that membership in a self-help 

group is beneficial (Reich, 1987). Similarly, those who have 

sought information from ATA have initiated a degree of self­

help for their tinnitus problem. 

Research Questions 

Research questions appropriate to this study include how 

the costs of tinnitus relate to other descriptive 

characteristics of tinnitus suffers. 

1. Can a monetary value be placed on the costs associated 

with treatment and upon indirect costs to the sufferer? 
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Information about the nature of tinnitus and about 

treatment specifically for tinnitus is difficult to acquire 

because the condition is often associated with some other 

complaint and there is no standard sequence of cause, 

treatment and outcome for tinnitus. People who have tinnitus 

will be asked to provide information specifically about 

tinnitus to the best of their ability. 

2. How many people have tinnitus that is severe enough to 

require treatment? 

In order to relate these costs to society for the 

purpose of allocation of resources for prevention, treatment, 

and research relating to tinnitus, information must be 

developed about how many people have tinnitus and how many 

are bothered by it to the extent that treatment is necessary. 

3. Can the perception of severity of tinnitus be reliably 

measured? 

Factors affecting the person's perception of tinnitus 

and his utilization of treatments are crucial in the attempt 

to quantify the costs of tinnitus. Perceived severity 

appears to be an important variable and measures of severity 

are needed in order to help predict the numbers of people who 

are likely to require or seek professional treatment for the 

condition. Severity of tinnitus has been assessed by 

clinicians in a variety of ways. The literature was searched 

for these various measures and earlier work done by this 



author was built upon in an attempt to develop a scale for 

assessing severity. 

Summary of the Problem 
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The present work seeks to provide information about the 

day-to-day effects for individuals who have tinnitus through 

an investigation of a group of people who are thus afflicted. 

The study focuses on the specific costs incurred by patients 

over the course of having tinnitus and also seeks to provide 

information about the indirect costs through questions 

relating to psycho-social behaviors. 

In this paper estimates of mild and severe tinnitus 

prevalence have been derived from available information. The 

studies utilized were the United States census publications, 

reports in the literature of clinical studies and 

observations, and prevalence studies from abroad. These 

estimates of tinnitus prevalence will be used wherever called 

for in the following chapters. 

The measurement of severity is addressed through the 

development of a scale for perception of severity which will 

be discussed more fully in the sections to follow. 

The review of the literature has suggested a number of 

more specific questions elaborating this general objective 

and thus provides a focus for the rest of this work. 

The hypotheses for study 

The research questions suggest two testable hypotheses: 
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1. The direct and indirect costs attributable to a 

given individual's tinnitus are directly proportional to the 

severity of that individual's tinnitus, as measured by the 

severity rating scales developed in this study. Direct costs 

can be estimated from survey data relating to reported 

amounts spent by patients in an attempt to relieve their 

tinnitus. Indirect costs can be estimated from reports of 

sleep problems, psychological problems, and social activity 

curtailment. 

2. Tinnitus costs are expected to be related to the 

variables of age, sex, length of time afflicted, perception 

of general health, income, whether presently working, 

perception of the severity of the problem, and number of 

treatments employed. 



CHAPTER V 

METHODS 

The survey method 

It is generally acknowledged that meaningful information 

about health problems may be elicited from those people who 

suffer from them, therefore, in this study a survey 

questionnaire (Appendix A), was conceived and employed to 

obtain personal subjective reports about the effects of 

tinnitus. The use of a survey allows exploration beyond 

verifiable behavior. These areas include descriptions of 

personal characteristics and recollections of events that 

have affected their lives or things that they have done. 

Questions may also be asked about psychological states or 

attitudes even though these are not accessible to an external 

observer. 

Response biases are likely to be encountered in survey 

research having to do with memory recall and failure to 

understand the question. This problem was ameliorated to 

some extent by asking for information in a number of 

different ways in order to help people remember and to 

clarify what was being asked. If people wished to conceal 

information or were ignorant of the knowledge required then 

it was not possible to collect the data required. 
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Sample selection 

It was desirable for the data set for this study to be 

national in character and to include those people who had 

tinnitus to a degree sufficient to have sought some advice or 

professional help in how to deal with it. A convenient group 

of people with these attributes existed and were members of 

American Tinnitus Association self-help groups. More than 

100 self-help groups for tinnitus have been formed by ATA. 

These groups provide help and support for people with 

tinnitus. People are attracted to the self-help groups when 

they first notice their tinnitus, or when they have been 

unable to achieve relief through treatments currently in use, 

or when they have been successfully treated but still are 

looking for more knowledge about their problem. Some of 

these people are seeking information, some are seeking 

treatment, and some are seeking fulfillment. This author 

inaugurated the self-help movement for tinnitus within the 

American Tinnitus Association with which she has been 

associated for the last 12 years. 

ATA's experience has been that the proportion of people 

inquiring about tinnitus geographically follows the general 

population. A sampling, therefore, from the ATA groups and 

from new inquiries is expected to reflect the general 

population. Figure 2 shows the present number of people on 

the American Tinnitus Association mailing list. In spite of 

the possible problems inherent in a mailed survey such as 
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consulting with others before answering a question, the 

questionnare was thought to be the cheapest method that would 

provide the required information. 
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This study employed two samples, which will be referred 

to as Group I and Group II. The sample for Group I of this 

study was drawn from members of tinnitus self-help groups in 

various parts of the United States. An attempt was made to 

draw a representative sample from four different regions_~f 

the United States, as identified in the U. S. Census. 

Information was collected from groups in the Northeast which 

included New England, and part of the Eastern seaboard, (all 

U. S. zipcodes from 0 through 21999), the Southeast and the 

South, (zipcodes greater than 22000 and less than 39999 plus 

zipcodes 70000 through 79999), the Mid Continent, 

(encompassing zipcodes 40000 through 69999, plus 80000 

through 81999), and Farwest areas, (zipcodes 82000 through 

99999). These areas correspond roughly to the areas 

delineated in the National Health Interview Survey. 

In order to achieve as broad a sample as possible while 

ensuring satisfactory participation specific self-help groups 

were selected that met at least one of the following 

criteria: (a) that the group was large, greater than 50 

people, and active, (b) that we had personal access to the 

group to explain the goals and nature of the project, (c) 

that the group regardless of size had a leader who had a 

history of interacting constructively with ATA. Some groups 

satisfied all of the criteria. These included groups in 

California, Maryland, New Jersey, and New York. Groups 

satisfying items (a) and (c) included those in Arizona, 
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District of Columbia, Louisiana, Minnesota, Washington, 

Texas, and Virginia. Groups satisfying (b) and (c) included 

Oregon and Colorado. Some smaller groups satisfied only (c) 

including groups in Massachusetts, West Virginia, 

Mississippi, Michigan, and Kentucky. Criteria for a 

subject's inclusion in Group I was that the individual was 

part of a tinnitus self-help group, perceived himself as 

having tinnitus, and completed and returned the survey. 

Subjects in Group II were new inquirers to ATA. These people 

were thought to be less well informed about tinnitus than 

members of self-help groups and possibly to have acquired 

tinnitus more recently and have different patterns of 

treatment seeking than the self-help group members. At the 

first contact, when the person asked for information about 

their tinnitus, the questionnaire (see Appendix A) was sent 

along with the information that the person had requested, and 

a cover letter was included which solicited their 

participation in the survey. A stamped return envelope was 

included for easy return of the completed survey. 

Subjects in Group II were not selected on a strict 

geographical criterion. Informally, however, an attempt was 

made to provide a balanced sampling of all regions of the 

u.S. by selecting people from each region to participate in 

the mail survey. These names were selected weekly over a 

several month period by taking an equal number of names from 

each of the four geographical regions in the order that new 
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inquiries were received in the ATA office. The total number 

selected each week varied with the number of new inquiries 

received. 

The issue of confidentiality and/or consent forms for 

Group I and II has been presented to the Graduate Studies and 

Research office of Portland State University where the 

appropriate forms are filed. Neither of these groups had 

constraints placed upon them regarding their participation in 

the survey. They stood neither to gain nor to lose by virtue 

of participating. Questioning, however, is a social process 

that gives a person the chance to express his feelings and 

experiences to a sympathetic and non-judgmental listener, 

thereby producing the feeling that they are being helpful. 

Sample size consideration. The size of the sample 

required for a prospective study is difficult to determine 

when there is no prior information available concerning the 

variables. In this study, the sample size was determined by 

the funds available, the self-help groups accessible, and the 

time required for data collection. The final sample size of 

255 cases, (Group I = 171, Group II = 84), while small, is a 

start towards a much larger study. The numbers of responses 

received were adequate to provide data for the statistical 

procedures that were used for analysis. 

Sampling Bias Considerations. Members of tinnitus 

self-help groups tend to live in urban and suburban areas, a 

grouping which also reflects the incidence of tinnitus and 
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the location of self-help groups generally. Poorer or 

disadvantaged people are less likely to seek either the 

social support of a self-help group, or medical treatment 

that might not be covered by insurance or government 

programs. It is known, for example, that the Tinnitus Clinic 

of the Oregon Health Sciences University has seen no black 

people. Reports from other tinnitus clinics indicate that 

they see very few blacks. On the other hand, audiologists 

working in Veterans Hospitals in the deep South report that 

there are many blacks with hearing problems and tinnitus 

among their patients. Health statistics in general indicate 

that the poor are not using medical services. The poor may 

lack both the means and the social skills necessary for 

participation in a self-help group. They may also fear that 

admitting that they have a problem such as tinnitus will 

further prevent them from obtaining and keeping employment. 

In sum, all of the people reached in this study are 

those who have been treated or are likely to be treated for 

tinnitus. The vast majority of those with tinnitus and who 

never seek help for it were not included. 

There is, in addition, an identifiable response bias 

which arises because those subjects recruited from self-help 

groups were made up of persons who had already gone to some 

effort to seek help for their tinnitus and who are perhaps 

more willing to provide significant data for researchers. As 

an attempt to control for that bias, an additional collection 

--------------------------------------------------------------------------------------------
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of data was made from people making their first inquiry about 

tinnitus with the American Tinnitus Association. Based on 

their written or telephoned comments, that population 

appeared to be more newly involved with the problem of 

tinnitus and thus less likely to have had contact with others 

who have the problem and less likely to have read or heard 

much about it. Those people had, however, gone to the 

trouble to seek help by responding to a media contact (there 

are Public Service Announcements on Radio and TV, there are 

frequent syndicated articles and columns, and there are often 

local human interest stories about tinnitus). 

Variables used in the study 

As will be seen, many of the test items refer to 

variables listed in the conceptual framework. Not all of the 

variables included in the conceptual framework were measured 

in the survey and those that were measured are too numerous 

to be analysed in a single study. Further, to facilitate 

comparisons, questions that had appeared in previous studies 

about tinnitus were included along with general demographic 

data. What follows is a list and short explanation of each 

of the variables used in this study. The complete list of 

variables from the questionnaire will be found in appendix B. 

The variables are numbered in the order in which they 

appeared in the questionnaire and were entered into the 

computer. Variables in this section will be grouped 



according to category or in some instances according to the 

way they were used in the analysis. 

Demographic and personal variables: 
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Variable 75, AGE, measured the person's age in years. 

Variable 76, SEX, 1 = male, 2 = female, 0 = no response 

Variable 77, SCHOOLEVL, educational training completed. High 

= more schooling. 

Variable 78, MARRIEDOR, was a nominal scale regarding marital 

status. 

Variable 82, HEALTHRATE, person's rating of their general 

health, high = poor health 

Information about a person's employment status and 

income was obtained. Some of these variables were not able 

to be utilized for analysis as explained elsewhere in this 

study. 

Variable 127, INCOME, represents the dollar value from 

variable 99, FAMINCOME, which measured income either as a 

specified range, or in actual dollars. Those cases reporting 

actual dollars were used to calculate mean scores within each 

income range. These figures in dollars then replaced the 

range choice. 

Variable 126, WORKING, is a composite of items 85 and 86 

reporting either full or partime employment. 

Measures of severity: 

Variable 68, SEVERITY, measured perceived severity 

------------------------------



(annoyance) of tinnitus. Five level scale -- high = more 

severe. 
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Variable 69, INTRFRLIFE, measured the amount of interference 

with life caused by tinnitus. Five level scale -- high = 
more interference. 

Variable 131, SEVSCALE, is a composite of items 64, 68, & 69. 

It measures severity on a scale of 1 to 4, the scores 

possible on this scale from the composite items range from 1 

to 15. 

Variable 128, SEVHIGH, is a composite of levels 3 and 4 of 

item 131. 

Variable 129, SEVLOW, is a composite of levels 1 and 2 of 

item 131. 

Measures of psychological and social cost: Measurement 

was made of indirect costs of tinnitus through changes in 

lifestyle or social habits. The items in this section also 

relate to the perception of severity and were used in 

developing a severity scale. 

Variable 64, SLEEPROB, sleep problems because of tinnitus, 0 

= no, 1 = yes. 

Variable 66, PSYCHELP, professional psychological help for 

tinnitus. 0 = no, 1 = yes. 

Variable 67, CURTAILSOC, measured social activity curtailment 

due to tinnitus. Five level scale -- high = more 

curtailment. 
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Measures of economic cost: Data were sought pertaining 

to direct expenditures of dollars in seeking relief for 

tinnitus. cost data collected from the survey were adjusted 

to conform with Consumer Price Index information (Standard & 

Poors Statistical Service, 1986; and the Social Security 

Bulletin, 1986), which set out Medical care commodities, 

Medical care services, and Hospital services in yearly 

adjusted dollar amounts. In this way, the dollar amounts 

reported from different years were able to be converted to 

comparable values. These comparisons were made in an attempt 

to determine whether or not tinnitus patients spend more 

money on health care than does a typical citizen. Variable 

8, WHATYEAR, the year that help was most actively sought. 

The year was used for adjusting (by CPI) the costs reported 

in most active year to 1985 dollars. 

Variables 11 through 14 called for monetary estimates 

for professional visits to any of 15 named progessionals or 

'others'. In cases where respondents reported professional 

visits but did not reveal the monetary costs an estimate was 

made by taking an average of the costs that were reported by 

others in the sample for the same indicated year. 

Variable 11, PASTYEAR7, measured in dollars the amount spent 

for professional visits during the past year, which was 1985. 

Variable 12, ACTVYEAR7, measured in dollars the amount spent 

for professional visits during the most active year, 

converted to 1985 dollars. 
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Variable 13, AVGYEAR7, measured in dollars the average 

amount spent during each year since tinnitus began. This. 

measure as well as Variable 14, and other measures of total 

or average costs were not used in the analysis because it was 

not possible, due to averaging or totalling over a number of 

years, to accurately adjust the amounts to 1985 dollars. 

Variable 14, TOTCOST7, measured in dollars the amount spent 

for professional visits over the course of having tinnitus. 

Variable 125, PYCOST, Past year costs, is a composite of 

items 11,45,49,132,133. 

Variable 124, CPICOST, was the CPI adjusted cost of 

reported expenditures for the most active year in which a 

person sought help for tinnitus. Again, this variable was 

not used except as a comparison variable between Group I and 

Group II because of the inherent difficulties in trying to 

compare costs for an average year with income and perception 

of severity information from the current year. 

Costs of possible hospitalization for tinnitus were also 

sought for comparison to u.s. census information. These were 

used along with other reported medical costs to establish 

whether or not tinnitus patients spent more than the average 

citizen on health care. 

Variable 44, HOSPITAL, hospitalization for tinnitus, O=no, 

1=yes. 

Variables 45, HOSCOSPY, measured in dollars the cost of the 

past-year's hospitalization for tinnitus. 
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Variable 46, HOSCOSACT, measured in dollars the cost of most­

active-year's hospitalization for tinnitus. 

Variable" 48, HOSCOSTOT, measured in dollars the total costs 

of hospitalization for tinnitus since onset. (see comment for 

Variable 124) 

Variables 49, TRAVELPY, measured in dollars the cost of 

travel during the past year to get tinnitus treatment. 

Variable 53, OTHRMEDPY, measured in dollars last year's 

medical costs that were not associated with tinnitus. 

Variable 101 and 106 report the percentage of income lost 

from changing jobs or quitting work. 

Variable 108, COSTOFHELP, the dollar amount reported by 

housewives who had to hire someone to do their housework 

because they were incapacitated by tinnitus. 

Another possible way of looking a costs involves 

counting the number of physician visits and the number of 

different treatments used. The next group of variables 

measured the number of different professionals contacted, and 

how many professional visits were made. 

Variable 130, PYTXS, a composite variable, created from the 

score derived from the number of professionals seen during 

the past year and number of different kinds of treatments for 

the same time period. To calculate the different number of 

treatments utilized each person's tally of different devices 

and drugs was summed with the number of different 

professionals contacted. Each different professional was 
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presumed to initiate one kind of treatment, to that figure 

was added a score created from items 17 through 43 calling 

for monetary estimates of the amount spent for drugs and 

devices relating to tinnitus relief. For the purpose of 

calculating variable 130 each of these variables was given a 

score of one if a person had indicated spending money for 

hearing-aids, maskers, tinnitus instruments, prescribed 

medicines, non-prescription drugs, vitamins, ear-plugs, 

bedside maskers, special telephone bells, books for self­

help, recordings for 'self-help, massage/vibrator devices, 

electrical stimulation devices, or other similar devices. 

For example; a person might have mentioned going to a dentist 

for their tinnitus, and having spent money on earplugs and 

vitamins. These answers would have produced a score of 3 for 

PYTXS. 

Variable 5, HOWMANYPRO, measured the number of different 

professionals consulted. A list of 15 possible types of 

consultants was presented along with an 'other' type so that 

people could check as many as applied to them. Score = sum 

of checkmarks. 

Variables 6,7, & 10 comprised a multiple part question 

calling for the number of visits made to health professionals 

in several time periods and totally since their tinnitus 

began. 

Variable 6, PASTYR6, the number of professionals seen during 

the past year 



102 

Variable 7, ACTVYEAR6, most-active-year visits, was used to 

calculate an average number of professional visits for that 

year. 

Variable 10, TOTVISIT6, measured the total number of 

professional visits since acquiring tinnitus. The number of 

visits was used to compare the tinnitus population with the 

u.s. Census population. 

Insurance coverage information was obtained from items 

59, 61, & 62. 

Variable 59, INSURCOVT, tinnitus costs for the past year 

covered by medical insurance, 0 = no, 1 = yes. 

Variable 61, PERCNTCOV, measured the percentage covered in 

percent. This percentage was used to estimate actual out-of­

pocket expense to the individual. 

Variable 62, INSACTYR, tinnitus costs covered by insurance 

during the year that help was most actively sought, 0 = no, 1 

= yes. 

The insurance coverage information obtained was 

incomplete. People didn't seem to be able to recall 

information about their insurance if there was a time lag of 

a few years or more. Face to face interviews would be 

recommended for obtaining data of this type. 

Other variables relevant to tinnitus: Information relating 

to perception of the tinnitus and its relationship to hearing 

loss was collected in order to make comparisons with 

available data on hearing impairment. 
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Often tinnitus is closely related to hearing loss and is 

often confounded with hearing impairment particularly when 

seeking information about both economic and social effects. 

Variable 1, HOWLONG, measured in years how long a person had 

been aware of having tinnitus. 

Variable 2, LONGPROB, measured in years how long tinnitus had 

been a problem. 

Variable 3, HEARLOSS, measured dicotomously (O=no, l=yes) 

whether or not the person perceived himself to have a 

hearing-loss. 

Variable 4, PROBHLORT, identified which was the greater 

problem, hearing-loss or tinnitus. (l=HL, 2=T, 3=Both equally 

bothersome) 

Data analysis 

With the help of a microcomputer, descriptive statistics 

have been derived for each of the survey variables using the 

Statpak software from Northwest Analytical Co. The data were 

stored in the computer using the database program dBase III 

Plus. Further analysis of the data was accomplished as 

necessary using the above mentioned software. Additional 

analysis was accomplished using SPSS-X 2.1A on the Harris 

computer at Oregon Health Sciences University. 

Data entry for Groups I and II was accomplished by the 

author. Data checking was accomplished by random selection 

of questionnaires for item-by-item inspection. Additionally, 

the data were printed and visually scanned for column 
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alignment, missing values, or out of range values. Missing 

values were coded with the symbol -999999 so as to be 

recognized by the computer. 

In the results section it will be shown that the sample 

chosen is similar, with minor exceptions, to other samples 

from which previous data have been derived. The social, 

psychological, and economic costs of tinnitus will be 

described and differences will be analysed and models will be 

developed for the prediction of tinnitus costs. The results 

of hypotheses testing will be described. 



CHAPTER VI 

RESULTS 

Characteristics of the sample 

Differences between the two samples and their subsequent 

combination. Comparisons of the two groups [Group I (N=171, 

self-help group members) and Group II (N=84, new inquirers)] 

were made by graphing the mean scores for selected 

demographic and tinnitus severity variables and comparing 

them visually. Visual inspection showed the variables to be 

remarkably similar and the decision was made to pool data 

from the various groups. The graph is shown in Figure 3. 
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Pooling of the data facilitated further analyses by 

providing a larger number of responses for each of the 

individual items on the questionnaire. 

Demographic features 
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Results reported in this work are based on the combined 

sample of 255 responses. Respondents ranged in age from 20 

to 87 with a mean age of 56. The age distribution is shown in 

Figure 4. The age pattern is consistent with the ages of 

patients reported at the Oregon Health Sciences Center 

Tinnitus Clinic and in other studies (Meikle & Walsh, 1984); 

(NHIS-4, 1987). There were 107 women and 143 men in the 

sample; for one respondent the sex was not identified. 

Differences in response by sex will be discussed later in 

this chapter. In the survey population, 71% were married, 

and 76% had children. Most of the group reported having 2 

children (58%), but only 27% of the group still had children 

living at home. 

The group as a whole reported above-average educational 

levels; 98% had com~leted high school and 58% reported 

college or advanced degrees. A comparison of the educational 

levels reported by the respondents to Bureau of Census data 

follows in Figure 5. The socio-economic status of the group 

studied is consistent with tinnitus clinic patients (Meikle & 

Walsh, 1984) and with members of self-help groups for other 

health problems as reported by the National Self-Help 

Clearing House in their Newsletter, 1985. 
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The group was made up almost equally of wage-earners and 

retirees, with 37 and 33 percent respectively in these 

categories. The rest of the sample was made up of housewives 

(13%), part-time workers (15%), and a small number of 

students. Of the 238 people who gave income information, 78% 

fell into the 3 highest income levels, that is, an annual 

income of greater than $15,000. The survey population turned 

out to have, as was expected, higher than average family 

incomes. Table III indicates income levels from the National 

Health Interview Survey (NCHS,Series 10, #160, 1985) compared 

to those for the present work. Figure 6 shows the actual 

income distribution for the tinnitus survey. 

TABLE III 

ANNUAL FAMILY INCOME 

Percent of people reporting at the level indicated 

AMOUNT NHIS 1985 PRESENT SURVEY 

less than $10,000 17% 12% 

$10,000 to $24,999 34% 29% 

more than $25,000 49% 59% 

---------------------_____ ~_ ........ _ .............. ......o===_==__== ___ ......,== __ _ 
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Data obtained from the present survey of tinnitus 

sufferers while similar to other self-help groups and 

tinnitus clinic patients, contrast sharply with the 

information from the National Health Interview Survey, (NCHS, 

Series 10 #160,1985), where most of the tinnitus is reported 

to occur when family income is less than $10,000. The 

sampling bias predicted due to self-help group members having 

higher than average income is borne out. It would be 

expected that a bias toward higher income would cause an 

overestimation of tinnitus costs but, as it will be seen 

later in this chapter, in the present sample those with 

incomes over $15,000 actually spent last year less than 75% 

of that spent last year by those with incomes under $15,000. 

Of those in the present survey who reported that they 

had lost income because of tinnitus, 14% had changed jobs 

with a 75% loss of income, and 14% had to quit work losing an 

average of 70% of their income. Thirty people, (12%), 

responding said that someone else had had to change jobs or 

quit work to provide care for them because of the tinnitus. 

Characteristics relating to tinnitus and hearing loss. 

Hearing difficulties were noted by 74% of the survey 

respondents but 79% indicated that tinnitus was the primary 

problem. Additionally, 26% of those in this survey suffered 

from tinnitus with no noticable hearing loss. 

On the average, people had been aware of their tinnitus 

for 11 years. Over half had been aware of their tinnitus for 
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fewer than 10 years, with 62% of the group aware of it for 4 

years or less. There was only weak correlation between 

length of time of having tinnitus and its perceived severity. 

(r=.1255, p=.04) Figures are shown comparing the 

respondent's awareness of tinnitus with the length of time 

they have considered it to be a problem in Figure 7 which 

follows Table IV. 

TABLE IV 

AWARENESS OF TINNITUS 

length of L time in years < 1 1-2 2-5 5-10 10-20 >20 
I 
E xpressed as percents 10% 9% 23% 22% 19% 17% 

I 
(How long have you been aware of your tinnitus?) (N=251) 
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Figure 7. How long tinnitus has been a problem. 
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Social and psychological costs of tinnitus 

Development of a severity measurement scale. The 

conceptual framework for tinnitus has presented severity as 

an important factor. Theoretically severity of tinnitus may 

be measured medically, audiologically, and perceptually. 

Medical measurements of tinnitus are concerned with the 

underlying medical problem having tinnitus as a symptom. 

Audiologically, tinnitus may be evaluated in terms of hearing 

function. The present study is concerned with measurement of 

the patient's perception of severity. 

No one has yet designed an instrument that measures 

either severity or a person's perception of severity to 

everyone's satisfaction. In fact, it appears that a number 

of different areas need to be evaluated when working with 

this problem. 

In the U. K. severity was measured by how often tinnitus 

occured taken together with the length of time it usually 

lasted (Slater and Terry, 1987). Slater and Terry also state 

that "the more the noises (tinnitus) bothered the individual 

the more he or she was likely to have consulted a doctor 

about them." 

A severity measurement item was brought into the 

tinnitus questionnaire used at the OHSU Tinnitus clinic 

several years ago and was subsequently divided into two 

items, severity and interference with life, which more nearly 

approximated the verbal reports of patients. Several items 
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were included in the present questionnaire with the 

expectation that they would be related to severity 

perception, (Variables 64,66,67,68,69). It was not the 

intent of this study to construct a test to measure severity 

because such a test would necessarily include medical and 

audiological examinations. However, to the extent that human 

attributes may be measured by self-report items, at least a 

part of a severity test can be derived from questionnaire 

items. One of the requirements for measurement of a 

criterion is that the items used in the scale have content 

validity. The items relating to severity should be 

representative, highly correlated, and circumstantially be 

able to be shown to be measuring the same thing. Nunnally 

(1978) says that content validity rests mainly on the appeal 

to reason regarding the adequacy with which content has been 

measured. The section which follows provides indication that 

the severity measures are valid. 

Descriptive data for severity. Figures 8 and 9 indicate 

the distribution of responses to two different but closely 

related items about the severity of tinnitus, 'severity', 

(Variable 68) and 'interference with life' (Variable 69). 

Data from two sources are presented (1) Tinnitus data from 

1068 patients of the Tinnitus Clinic, Oregon Health Sciences 

University, (Meikle & Walsh, 1984), and (2) the present work. 
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Figure 8. Percent choosing indicated severity 
item level: comparison of two groups 
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Figure 9. Percent choosing interference-with-life 
item level: comparison of two groups. 

(Appendix A, Questionnaire item 25) 
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It can be noted that the choice of severity and 

interference-with-life levels are similar for the two 

populations. Somewhat fewer clinic patients identify 

themselves at the lower levels. This is not unexpected from 

a group that has chosen to initiate treatment at a clinic 

dedicated to the evaluation and treatment of tinnitus 

patients. 

Severity item level data from the present study, 

Variable 68, were further analyzed by dividing the responses 

into five groups based upon the perceived severity rating 

with Group I being least severe and Group V being most 

severe. A comparison of the frequency tallies of the 

severity scores and the life interference scores Variable 69, 

revealed a positive correlation (R=.7l) between the two 

items. 

Correlates of severity. In comparing the two groups 

from which data was obtained for this study, Group I and 

Group II, one notes that the severity and interference with 

life levels for the groups are strikingly similar. The 

differences noted between the study sample and the tinnitus 

clinic population are likely due somewhat to interviewing 

procedures and the fact that the clinic population is made up 

of people who are making a concerted effort to relieve their 

tinnitus. The study sample, recall, was made up of people in 

self-help groups and new inquirers of ATA. Recognizing these 

differences, the two populations show very similar tendencies 
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on their choices of perceived severity and on interference­

with-life levels. 

It was proposed in designing this study that severity 

would be related to annoyance, interference with life, 

psychological problems, sleep disorders, and social 

curtailment. In order to create a severity scale, scores on 

the items SEVERITY, INTRFRLIFE, SLEEPROB, PSYCHELP, and 

CURTAILSOC were summed. 

People who have sleep problems associated with their 

tinnitus almost always report them as totally disabling. In 

order to reflect the seriousness of sleep problems this item 

was recoded to reflect either a minimal problem, 1, or a 

severe problem, 5. The variable PSYCHELP was also recoded to 

1 and 5 values in order to reflect the fact that people with 

mild or moderate tinnitus very rarely seek psychological 

consultation. The other three items were measured on 5-point 

scales. 

The reliability analysis is discussed here because the 

severity scale has been used in further analyses. 

Estimating the reliability of the severity scale. The 

reliability of this new scale used to measure severity was 

assessed using the SPSS-X software program "Reliability". 

Reliability analysis provides an alpha coefficient which may 

be used for making decisions about the level of reliability 

of the scale being evaluated. Theoretical discussions about 

levels of reliability are more directed toward tests which 
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measure attributes or abilities of individuals than tests 

measuring a person's perception of a medical condition. 

According to Nunnally (1978) reliability coefficients of .70 

are sufficient for working in the early stages of research on 

predictor tests or hypothesized measures of a construct. 

Much higher coefficients (.90 to .95) are necessary when 

tests are used in applied settings where important decisions 

about people are made based on the tests involved. Not all 

of the expected items were useful in predicting severity, the 

five items were reduced to three when the largest alpha (.67) 

was obtained with only sleep, severity level, and life 

interference level. Even though the psychological items 

appear to be related to severity it actually lowered the 

value of the reliability coefficient and was deleted from the 

severity scale. Social curtailment had little relationship 

as evidenced by the small correlations. It may be, however, 

that the people in the survey by virtue of being members of 

self-help groups or seeking help from an organization may be 

less likely to curtail activities than people from a general 

population sample. The results of the reliability analysis 

are presented in Table V. 
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TABLE V 

RELIABILITY ANALYSIS FOR SEVERITY SCALE 

CORRELATION MATRIX 

SLEEP PSYCH SEVERE INTERF SOCIAL 

SLEEP PROBLEMS 

PSYCH HELP 

SEVERITY 

INTERFERE LIFE 

SOCIAL CURTAILMENT 

1.000 

.2514 

.4233 

.3332 

.0459 

ANALYSIS *1 USING 5 ITEMS 
RELIABILITY COEFFICIENTS: 
ALPHA =.5611 
ALPHA IF ITEM DELETED: 
PSYCH .5381 
SOCIAL .6449 
SLEEP .4558 
INTRFRLIFE .4344 
SEVERITY .4110 

1.000 

.2031 1. 000 

.2724 

.0016 

.7144 1.000 

.0189 .0623 1.000 

ANALYSIS *2 USING 4 ITEMS 
RELIABILITY COEFFICIENTS: 
ALPHA =.6449 
ALPHA IF ITEM DELETED 
PSYCH .6708 
SOCIAL (not in analysis) 
SLEEP .6003 
INTRFRLIFE .5390 
SEVERITY .5037 
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An estimate of perceived severity is possible with the 

scales presently being used as long as the rating from those 

scales is combined with clinical observation and evaluation. 

Other clinical indicators that might also serve to establish 

a severity level include observations relating to the 

patient's hearing function, their coping style, and their 

general medical status. When used as a part of the total 

assessment of an individual's tinnitus the reliability 

coefficients for the severity scale need not be as high as 

would be necessary if the scale were to be used as the sole 

predictor of severity. The severity scale will be found in 

Appendix c. 

Gender differences. It was expected that a severity 

grouping by age would show more females in the severe 

categories. There are indeed more females in the more severe 

categories using the 5 point severity item, information which 

corresponds to the clinical report from a similar severity 

item utilized by Meikle & Walsh (1984), but the differences 

are not particularly remarkable as can be seen from Figure 

10. Figure 11 shows the percent reporting at each level of 

the new severity scale, spread to a 5 point scale to 

correspond with the severity item scale. Notice that the new 

severity scale identifies more people at the high ratings, 

and particularly that more males have moved into the higher 

severity range using the new scale. It appears that the 
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additional items in the scale provide a more sensitive 

measure of severity than the one item found in the survey 

questionnaire. This finding provides empirical evidence to 

support the reliability analysis discussed previously. 
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Figure 10. Percent reporting at each 
severity item level by sex. 

(Appendix A, Questionnaire item 24) 
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Figure 11. Percent reporting at each 
severity scale level by sex. (Appendix C) 
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Age and socioeconomic differences. Utilizing the severity 

scale developed in the previous section comparisons were made 

by age, income, and education. The summed scale scores were 

arranged equally into 5 levels, sums of 3 or less equalled 

levell, sums of 4, 5, and 6 equalled level 2, sums of 7, 8, 

and 9 equalled level 3 and so on through level 5, to 

facilitate comparison with the 5-point severity item measures 

on the questionnaire. No significant differences were 

revealed that would lead one to believe that social economic 

status is a factor in whether or not a person has tinnitus. 

Tables VI, VII, and VIII show the percent reporting at each 

of the severity levels (1 through 5) for the variables age, 

income, and education level. 

Table VI indicates a greater percentage at low severity 

for those under 25 years of age. It must be noted that there 

were only 3 subjects in this age group, too small a number 

for meaningful analysis. Similarly, with only 8 subjects, 

Table VI shows a greater percentage of people over 75 years 

old at higher severities. For the purpose of Chi-Square 

testing the age cells were collapsed into three columns by 

combining the <25 and 25-44 ages, and by combining the 65-74 

with the 75 and over ages, in order to provide sufficient 

numbers for analysis. In Table VII it was necessary to 

collapse the two lowest severity levels in order to provide 

adequate cell frequencies. In Table VIII the education 

levels were collapsed into three columns by combining grade 
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school, high school, and vocational school into one level. 

The college and graduate school levels were maintained and 

the 'other' column was eliminated because the responses were 

unable to be forced into any of the existing categories. 
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TABLE VI 

NUMBER REPORTING AT EACH SEVERITY SCALE LEVEL BY AGE 

- 1-AGE IN YEARS 
SEVERITY <25 25-44 45-64 65-74 >75 

SCALE LEVEL -N--% N--%--N-%--N-% 'U %-.' 
1 2 66 2 4 11 8 6 10 0 0 

2 0 0 8 16 41 31 15 25 0 0 

3 1 33 15 29 36 27 15 25 6 75 

4 0 0 17 33 28 21 17 28 1 12 

5 0 0 9 18 15 12 7 12 1 12 

Column Totals: 3 100 51 100 131 99 60 100 8 99 
Chi-Square = 7.3 
p =.5 for 8 df (5-1) rows x (3-1) columns [collapsed] 
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TABLE VII 

NUMBER REPORTING AT EACH SEVERITY SCALE LEVEL BY INCOME 

SEVERITY <10k 10k-14.9k 
SCALE LEVEL N % N % 

1 4 9 5 22 

2 10 23 7 30 

3 9 21 8 35 

4 13 30 3 13 

5 7 16 0 0 

Column Totals:43 99 23 100 

Note: k=thousand dollars 
Chi-Square = 11.6 

INCOME LEVEL 
15k-24.9k 25k-49.9k >50k 

N % N % N % 

6 12 4 4 6 13 

9 19 27 29 13 28 

16 33 31 33 10 21 

11 23 20 22 13 28 

6 12 11 12 5 10 

48 100 93 100 47 100 

P = .5 for 12 df (4-1) rows [collapsed] x (5-1) columns 
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TABLE VIII 

NUMBER REPORTING AT EACH SEVERITY SCALE LEVEL BY EDUCATION 

EDUCATION LEVEL 

SEVERITY GRADE HIGH TRADE 
SCALE LEVEL SCHOOL SCHOOL SCHOOL 

N~%-~N-% N-%-

1 0 0 3 4 1 4 

2 0 0 17 25 4 17 

3 1 25 23 33 9 39 

4 2 50 19 28 6 26 

5 1 25 7 10 3 13 

Column Totals:4 100 69 100 23 99 

Chi-Square = 7.5 
p = .5 

4 YEAR 
COLLEGE 
~N-% 

7 8 

25 29 

19 22 

22 26 

12 14 

85 99 

df = 8 (5-1) rows x (3-1) columns [collapsed] 

GRAD. 
DEGREE OTHER .... %- -N 

7 11 1 12 

16 26 2 25 

15 24 4 50 

15 24 1 12 

9 15 0 0 

62 100 8 99 
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Economic costs of tinnitus 

Accounting model for tinnitus. The first hypothesis, 

that direct and indirect tinnitus costs are directly 

proportional to perceived severity, was tested utilizing cost 

data from the first section of the questionnaire. In that 

section people were asked how much they had spent on 

professional consultation and treatment. In order to arrive 

at a per-capita cost figure for tinnitus the dollar data were 

summarized and averaged for three time periods: 1) an average 

year expenditure, 2) the greatest year expenditure, 3) the 

past year's expenditure. The past year expenditure figure is 

reported in the results. 

Most studies of particular illnesses count medical care 

and lost wages to create a cost of illness index. An attempt 

to provide a similar index for tinnitus was made through the 

development of an additive model whereby the average amounts 

spent on various direct and indirect expenses can be 

portrayed. In the following model the average amounts are 

reported for various survey items, in order to yield a cost 

to society. If one were looking for the typical cost to an 

individual seeking each kind of care the figures would need 

to be calculated only on those people reporting costs. 

Costs associated with lost income are not shown in this 

model although an ideal accounting model would contain this 

information. Income and employment information from the 

present survey was not sufficient to calculate amounts 
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representing average lost income. A figure for lost income 

was calculated for 28 male respondents whose questionnaires 

indicated that they were the sole wage earner of their family 

and that they had had to quit or change jobs because of 

tinnitus. Lost income for females was not calculated due to 

insufficient information but it was interesting to note that 

25% of the women in the survey reported having to hire 

household help because of their tinnitus. 

The costs reported for various survey items were 

averaged to yield the figures in Table IX. 
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TABLE IX 

ACCOUNTING MODEL FOR TINNITUS COSTS 
(all figures for past year costs) 

Dollars Spent - Professional 
Care last year Variable 11 

Dollars Spent - Hospital 
Care last year Variable 45 

Travel costs - to obtain care 
for tinnitus, Variable 49 

Average amount spent last year 
on drugs Variable 133 

on devices Variables 132 

Amount spent last year for 
other medical, Variable 53 

Averaged for 
entire group 

N=255 

$ 416 
(1216.8) 

$ 109 
(749.4) 

$ 28 
(105.4) 

$ 114 
(314.0) 

$ 167 
(410.7) 

$ 804 
(3396.2) 

Estimated lost income last year [male] 
Variables 127, 101, 106 

Housewives costs last year, Variable 108 

(Values in parentheses, standard deviations) 

Averaged for 
those report­
ing costs 

$ 862 N=123 
(1641.7) 

$ 1,733 N= 16 
(2550.9) 

$ 98 N= 73 
(179.7) 

$ 307 N= 95 
(454.6) 

$ 454 N= 94 
(573.9) 

$17,128 N= 28 

$ 741 N= 27 
(607.7) 
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Using the above model, it is estimated that during the 

past year in seeking help for tinnitus, people in the survey 

spent an average of $834 for professional care, hospital 

care, drugs, devices, related travel costs, and had 

additional costs for lost income or household help. (It must 

be remembered that some patients continue to pursue relief 

year after year, and some never pursue relief at all). In 

the surveyed group 82% had made expenditures to professionals 

for their tinnitus during the course of their tinnitus, 56% 

had done so last year, and only 11% had ever been 

hospitalized for tinnitus. A few patients had been 

hospitalized for evaluative testing or for ear surgery, or 

for psychological problems consequent to tinnitus so that 

hospital expenditures were reported by 16% of the respondents 

during the course of their tinnitus. 

Reports from 73 people (29%), indicated significant 

medical transportation costs in the course of seeking relief 

for tinnitus last year. The average amount spent by this 

subgroup, was $98 per person. 

Insurance coverage for tinnitus averaged 25% and thus 

the most conservative estimate of the past year's out-of­

pocket professional and hospital costs for tinnitus for the 

entire study group was $500 (75% of items 1-4 in the 

accounting model). The costs of devices are not included in 

this estimate because they are not usually covered by 

insurance except in the case of veterans administration 



medical centers. There were only two people receiving 

tinnitus services from the VA in this study and those 

respondents did not answer the items in question. 
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Costs by age and sex. Averaging costs for the entire 

study group by age and sex revealed that women spent more 

than men and that young adults spent more than either people 

in mid-life or older or the very young. Table X shows the 

breakdown of these costs by age and gender for the total 

costs of treatment, including professional visits, 

hospitalization, drugs and devices. Costs in the sections to 

follow should be taken to mean costs for the categories just 

discussed. 
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TABLE X 

PAST YEAR TINNITUS COSTS BY AGE AND SEX 

NUMBER-MALE/COSTS NUMBER-FEMALE/COSTS 

AGE 
<25 YRS. 2 / $ 362 o / 0 

25-44 32/ $1,341 19/ $1,688 

45-64 75/ $ 412 56/ $ 524 -

65-74 31/ $ 735 28/ $ 663 

=>75 4 / $ 349 5/$ 355 

The same percentage (14%) of women as men reported 

having to change jobs because of tinnitus but the cost of 

that change was not able to be reported because individual 

components of family income were not reported. One-quarter of 

the women in the survey had to hire someone to assume 

household chores that they were unable to perform because of 

their tinnitus. This household help cost an average of $741 

for those using it. 

Three husbands reported that their wives had to go to 

work to provide additional income because of the husband's 

tinnitus, and 14 husbands reported that their wives had to 

quit jobs to provide additional home care for them. One 

wife reported that her husband had to go to work to provide 

additional income because of wife's tinnitus, and 8 wives 

reported that their husbands quit work to provide additional 

home care for them. 
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Costs by income and socio-economic status. Averaging 

costs for the entire study group by income and educational 

level revealed differences in expenditures shown in Table XI. 

Costs include professional visits, hospital costs, drugs, and 

therapeutic devices. 

TABLE XI 

PAST YEAR TINNITUS COSTS BY INCOME AND EDUCATIONAL LEVEL 

INCOME LEVEL PAST YR COST EDUCATION LEVEL PAST YR COST 

<$10,000 $ 1,792 1 (Elem. ) $ 1,206 

$10,000-14,999 1,581 2 (High) 774 

$15,000-24,999 704 3 (Trade) 76 

$25,000-49,999 638 4 (Coll. ) 1,159 

>$50,000 1,110 5 (Grad. ) 865 

* Note: Income levels and education levels are not meant to 
correspond. (For example: an education level of 2, meaning 
High School does not imply income of $10,000-14,999) 

Costs by severity level. In order to try to establish a 

pattern for tinnitus costs, the average past year costs for 

professional and hospital care, related travel, drugs, and 

devices were tabulated by severity level as shown in Table 

XII. The table shows that these costs increased as the 

severity level increased. 
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TABLE XII 

PAST YEAR TINNITUS COSTS BY SEVERITY SCALE LEVEL 

SEVERITY NUMBER DIRECT COSTS 
SCALE LEVEL REPORTING 

1 21 $ 474 

2 64 $ 387 

3 73 $ 547 

4 65 $ 861 

5 32 $ 2,562 

Costs by severity and income. Table XIII depicts 

comparative costs by severity scale and income. To construct 

this table the levels of the new severity scale were 

compressed to represent low and high severity. Scale scores 

below the median were considered low severity and those above 

the median were considered high severity. It is evident from 

these two tables that those with the most severe tinnitus had 

greater costs than those with a milder type. This analysis 

further revealed that those with high incomes spent less when 

their tinnitus was severe than did those with lower incomes. 

The low income group however spent less than those with 

higher income when the tinnitus was perceived as being of low 

severity. 

-------- ------------------------------------=--...... ---
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TABLE XIII 

PAST YEAR TINNITUS COSTS BY SEVERITY AND INCOME LEVELS 

SEVERITY INCOME 
SCALE HIGH LOW 

HIGH $992 $1263 

LOW $249 $204 

Predictors of tinnitus costs 

The second hypothesis to be tested stated that the costs 

of tinnitus are expected to be related to the variables of 

age, sex, length of time afflicted, perception of general 

health, whether presently working, perception of severity, 

and number of treatments employed. This chapter's analysis 

of these relationships provided evidence indicating that 

these relationships exist but that they are not particularly 

strong except for severity and the number of treatments 

employed. 

Explanatory analysis of causal relationships. In 

theory, there are a number of variables influencing the 

amount of money a person afflicted with tinnitus will spend 

seeking help. Information discussed previously in the 

accounting model revealed direct costs to be associated with 

income and job status. Whether or not a person is working 

and the amount of their income may be related to the amounts 

people spend seeking help for tinnitus. 
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In order to test hypothesis number two, regression 

analysis was employed in order to examine a set of variables 

from the survey and to identify those which appear to 

contribute to the direct costs of tinnitus. It was expected 

that patterns among the variables would also be identified. 

The variables age, sex, length of time afflicted, perception 

of general health, income, employment status, perception of 

severity of tinnitus, and the number of treatments employed, 

were used to construct a saturated model of tinnitus costs 

from which information about the specific relationships 

between the variables was derived using the technique of path 

analysis. 

Path analysis was selected in order to be able to 

interpret the effects of intervening variables on the total 

amount spent for tinnitus relief. (Nie, Hull, Jenkins, 

Steinbrenner & Bent, 1975) 

The data set used for path analysis consisted of the 

nine variables conceptualized in the path model shown in 

Figure 12. The variables included in the path model were 

assumed to have a weak linear causal ordering and to meet the 

minimum assumptions for regression analysis. The 

standardized betas of regression analysis were used to 

estimate path coefficients, after the method of Goldberger 

(1970), because the variables in the analysis were measured 

on different scales and consequently have quite different 

variances. The causal relationships represented by the paths 
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were considered to be significant if the 't' statistic 

associated with the regression met the alpha level which had 

been set at p<.OS (1.97 for approximately 200 degrees of 

freedom.) 

Path coefficients for the model were obtained from the 

regressions of each endogenous variable with all causally 

prior variables. The regression equation took the form: 

Y = Bo + B1X1 + B2X2 + ••• + BJXJ + ••• + BpXK 

Where Y is the dependent variable, Xl' X2' XJ ••• XK are the 

independent variables, Bo is the regression constant, and B 

is the regression coefficient. 

The standardized structural model for path analysis 

takes the form: 

Pyz = ~ pyx.px.z 
~ ~ ~ 

Where Pyx is the causal parameter from variable x to y, Pxz 

is the correlation between x and z and the set of x variables 

are all the causes of the variable y. The actual values for 

the paths were derived from an empirical approach developed 

according to the work of Goldberger (1970) where the Beta or 

standardized regression coefficient is used as the estimated 

path coefficient for paths leading from the particular set of 

independent variables to the dependent variable under 

consideration. Taking one variable at a time as the 

dependent variable and all the variables with higher causal 

order as the independent variables, the direct and indirect 

path estimates were delineated and combined to yield the 
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total effect. This total effect was compared with the 

original correlation between the variables in question to 

indicate how much of the effect was unaccounted for or non­

causal. 

In this model the variable representing the total past 

year's dollar costs (PYCOST) of tinnitus is presumed to have 

direct paths from the following variables: perception of 

severity (SEVERITY), income, whether working or not 

(WORKING), and variety of treatments used (PYRTXS), how long 

affected (LONGPROB), general health (HEALTHRATE), age, and 

sex. In addition to the direct paths, there are also 

indirect paths between and among these variables as shown in 

the path model diagrams, Figures 14 and 15. 

Variables specified in the path model were chosen to 

reflect as accurately as possible their present 

relationships. For example, in comparing a person's age to 

the variety of treatments used it was necessary to select the 

measure for variety of treatments that corresponds to the age 

the person was when those treatments were used. The variety 

of treatments, therefore, is a combination of treatments 

reported for the past year, the year that the survey was 

completed, rather than the combination of all treatments that 

a person has reported over the course of their tinnitus. 

Similarly, the figures used for total cost for this 

particular analysis were based on the total costs reported 

just for the past year. 
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In the path model the direction of causal ordering 

proceeds from the most distal independent variable towards 

the dependent variable, past year's cost (PYCOST). One is 

interested in the relative amount of variance in (PYCOST) 

accounted for by the various intervening independent 

variables. Because these variables have been measured on 

different scales the appropriate path coefficient estimates 

are taken from the standardized Betas of regression. 

Following are the functional equations implied by the 

saturated path model depicted in Figure 12. 

LONGPROB f AGE, SEX 

HEALTH f AGE, SEX, LONGPROB 

WORKING f AGE, SEX, LONGPROB, HEALTH 

SEVERITY f AGE, SEX, LONGPROB, HEALTH, WORKING 

INCOME f AGE, SEX, LONGPROB, HEALTH, WORKING 

PYRTXS 

PYCOST 

f AGE,SEX,LONGPROB,HEALTH,WORKING,INCOME,SEVERITY 

f AGE,SEX,LONGPROB,HEALTH,WORKING, 

INCOME,SEVERITY,PYRTXS 



0.543 

!llilI 
AGE=year 
HEALTH=self-rated general health (5 point 
INCOME=family income past year 
LONGPROB ... how long tinnitus a problem 
PYCOST =total dollar costs for past 
PYRTXS=past year-variety of 
SEVERITY .. perception of severity (5 point 
SEX=male or 
WORKING .. fully or partly employed during last year 

-0.0282 

Figure 12. Saturated path model for tinnitus costs 
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In order to analyse both the direct and indirect effects 

of the variables on the total amount spent it is necessary to 

break down or decompose the correlations. For example, if 

one wishes to look at the composition of the effect of 

severity on total costs it is evident from the model that 

this effect is composed of a direct effect and an indirect 

effect through the variable 'PYRTXS', (the variety of 

treatments reported for the past year). Not all of the 

paths in a given saturated model are likely to be 

significant. This means that the effects through that 

particular path are mainly indirect. The variable in 

question, however, may still exert an effect on the total 

costs through other variables. Observations regarding the 

paths with little direct effect on total costs led to the 

conclusion that the saturated model could be trimmed. The 

trimmed path model is shown in Figure 13. 

The functional equations implied by the trimmed model as 

depicted in Figure 13. 

LONGPROB f AGE 

HEALTH f AGE, LONGPROB 

SEVERITY f AGE, HEALTH, SEX 

WORKING f AGE, HEALTH 

INCOME f HEALTH, SEX, WORKING 

PYSTXS j AGE, HEALTH, SEVERITY 

PYCOST j SEVERITY, PYRTXS 



The decision to trim the model was based on the 

significance of the given 't' statistic for a path 

coefficient (Beta). An alpha level of p<.05 was chosen. 

Table XI delineates these relationships. The correlation 

matrix for the path variables is reported in Table XVI. 
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0.2300 

PYCOST 

0.5435 

AGE-years 
HEAL TH=self-rated general health (5 point scale) 
INCOME=family income past year ($) 

lONGPROB=how long tinnitus a problem (yrs) 
PYCOST .. total dollar costs for past year ($) 
PYRTXS .. past year-variety of treatments (#) 
SEVERITY=perception of severity (5 point scale) 
SEX-male or female 

0.1249 

WORKING.fully or partly employed during past year (YIN) 

-0.1577 

SEX 

Figure 13. Trimmed path model for tinnitus costs. 



TABLE XIV 
1?b.TH ~IODEL FOR TINNITUS COSTS 

DECOMPOSITION OF EFFECTS - SATURATED MODEL 

Depndnt Indepndnt C A USA L 

I variable variable I N D IRE C T E F FEe T V I A 
Total 

SEVER INC WRKNG I?YRTXS LONG~ AGE SEX HE~LTH Indirect 

LONGI?ROa AGE 
. SEX 

HEALTH AGE .Ol92 
SEX 
LONGI?ROB 

, 
INCOME AGE .0059 

SEX -.0039 
LONG~ROB 
WORKING 
HEALTH . 

WORKING AGE .0001 .0379 
SEX .0156 .0130 .0124 
LONGPROB .0155 
HEnLTH 

SEVERIT'! AGE .0446 .0169 .0504 
SEX 
LONGI?ROB .0258 
WORKING 
HEALTH 

I?YRTXS AGE .Ol6l .0025.0748 -.0018 .0373 
SEX -.0034 .0199 
KEALTS .0448-.0039.0107 
LONGPROB .0304 .0009.0085 .0256 
WORKING .0308-.0008 
INC ONE 
SEVERITY .0219 

Functional equations for path analysis for the saturated model 
LONGPR03 f AGE, SEX 
HEALTH f AGE, SE:<, LONGl'ROB 
WORKING f AGE, SEX, LONG~ROa, HEALTH 
INCOME ,f AGE, SEX, LONGPROB, HEALTH, WORKING 
SEVERIT'! f AGE, SEX, LONGPROB, HEALTH, WORKING 
I?YRTXS f AGE, SEX, LONGPROB, HEALTH, WORKING, INCOME, SEVERITY 

Effect 

.0192 

.0059 
-.0039 

.0380 

.04l0 

.0,155 

.1119 

.0258 

.1289 

.0165 

.0516 

.0654 

.0300 

.0219 

PYCOST f AGE, SEX, LONGPROB, HEALTH, WORKING, INCOME, SEVERITY, PYRTXS 

(*=significant at 
alpha level p<.05) 

(Std.) I 
(Beta) 

I 
Direct Total Non- II, 

Effect Effect Causal S 

.1513 .1513 -.0272 2.39" 
-.0997 -.0997 .02341-1.6 

.2294 .2486 -.0004 3.71-

.0989 .0989 .0060 1.6 

.1272 .1272 .017512.09* 

.0806 .0865 .1751 1.2 
-.1634 -.1673 -.0118 -2.6* 

.0394 .0394 -.0186 .64 
-.2848 -.2848 -.0064 -4.2* 
-:1376 -.1376 -.0672 -2.1* 

.3573 .3!?53 .0139 5.86* 
-.0692 -.0282 .0626 -1.2 
- .1145 .0990 -.0248 -.19 

.1252 .1252 .1409 2.02* 

-.1482 -.03631 .0310 -2.:!.* 
.1385 .1385 .0006 2.17* 
.1l1~ .1374 -.0156 1.8 
.1227 .l227 .0296 1.9 
.2026 .2026 .0357 3 -,* .::1_ 

-.1849 -.0560 -.1092 -2.9* 
-.0656 -.0491 -.0054 -1.0 

.1499 .2015 -.0561 2.22* 
-.0120 .05341-.0359 -.19 

.0556 .0856 -.0575 .7* 

.0287 .0287 -.0397 .43 

.1994 .2213 .0095 3.05* 

..... 
~ 
\0 



TABLE XV 

PATH MODEL FOR TINNITUS COSTS 

DECOiolPOSITION OF EFFECTS - TRIMMED MODEL 

Dependent. Independen C A USA L I I (Std) I variable' variable I N D IRE C T E F F E C T V I A (Beta) I 
Total Direct Total Non-

SEV- IN- WORK PRYTXS LONG- AGE SEX HEALTH I IndirectlEffectl Effect.1 Causal 
ERITY COME -ING ?ROB Effect 

LONG?ROB AGE .1328 .1328 -.0087 

HEALTH AGE .0156 .0156 .2490 .2646 -.0164 
LONGPROB .1175 

.
1175

1 
.0272 

WORKING AGE .0391 .0391 .3393 .3784 .0298 
HEALTH .1479 .14791 .1182 

INCOME SEX -.1577 -.1577 -.0214 
HEALTH -.0375 -.0375 -.1207 -.1582 -.0466 
WORKING -.2536 -.2536 -.0376 

SEVERITY AGE 
. 

.0680 .0680 -.0711 -.0031 -.0022 
HEALTH .2569 .2569 -.0186 
SEX .1249 .1249 .0142 

PYRTXS SEVERITY .2047 .2047 .0261 
HEALTH .0526 .0526 J1617 .2143 -.0689 
AGE -.0006 .0567 -.0561 -.1849 -.1288 -.0364 

Functional equations for path analysis for the trimmed model 

LONGPROB 
HE1-.LTH 
WORKING 
INCOME 
SEVERITY 
?YRTXS 
PYCOST 

f AGE 
f AGE, LONGPROB 
f AGE, HEALTH 
f SEX, HEALTH, WORKING 
f AGE, HEALTH, SEX 
f AGE, HEALTH, SEVERITY 
f SEVERITY, PYRTXS 

t-' 
VI 
o 



-r .. , 

. . 
VAR!J..BLE 

?YCOST 

S'EN!R:TY 

!NCOME 

PYR:XS 

:'ONGPROB 
~ ~ .. 
nlo:l~ 

REA:''!':! 

WORK!NG 

SEX 

?YCOST 

1.000 

0.3371 

-.0133 

0.5983 

-.0486 

-.1793 

0.0457 

0.0236 

0.0043 
L--

':'able XV! 

CORRE~~T:ON MATRIX 

VARIABLES USED IN THE ?ATH MODEL FOR TINNIT~S COSTS 

SEVERITY INCOME ?YR:XS LONGPROB A~E HEALTH 

0.3371 -.0133 0.3983 -.0486 -.:793 0.0457 

1.000 -.1151 0.2308 0.1218 0.0053 0.2383 

-.1151 1.000 -.0110 0.0208 -.0886 0.2048 

0.2308 - .0llO ::'.000 0.0175 -.::32 0.H54 

0.1218 0.0208 0.0:75 1.000 0.::'241 0.1447 

0.0053 -.0886 -.1652 0.1241 1. COO 0.2482 

0.2383 0.2048 0.:'434 0.1447 0.Z~82 1'.000 , 
0.1523 -.2912 C.0281 0.0742 0.4092 0.2661 

0.1391 -.1791 -.0345 -.0763 0.:~27 0.1049 
-~---.--------.-- ------ ------

WORKING 

0.0236 

0.!.523 

-.2912 

0.0281 

0.0742 

0.4092 

0.2661 

1.000 

0.0344 

SEX 

0.0043 

0.1391 

-.1791 

-.0345 

-.0763 

0.1427 

0.1049 

0.0344 

1.000 
---- ----

.... 
VI .... 

., 
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The trimmed path model was consistant with the expected 

relationships. Starting from the distal end of the model, 

(please refer to Table XV), the variables, age and sex, exert 

no direct effect on costs except by their indirect effect on 

the intervening variables. Age exerts a positive effect on 

how long a person had tinnitus, and on how long it has been a 

problem, on general health, and on whether or not a person is 

employed. Age exerts an inverse effect on the variety of 

treatments utilized, and on the perception of severity. 

The inverse relationship suggests that as age increases the 

perception of severity decreases and fewer treatments are 

used. Sex affects income inversely, that is, women have 

lower incomes, and it affects perception of severity 

positively meaning that more women report tinnitus at the 

higher severity levels, (also refer to Figure 10). How long 

tinnitus has been a problem, has a direct effect on general 

health. Whether or not a person is working and their state 

of health affects their income but whether working or not and 

income do not contribute directly to costs incurred. One's 

general health affects both the variety of treatments 

employed and a person's perception of tinnitus severity and 

through those variables exerts an indirect effect on costs. 

These relationships are depicted in Figures 12 and 13 and 

described in Tables XIV and XV. Path analysis allowed the 

visualization of the direct and indirect effects of a number 

of variables on the total amount spent for tinnitus during 
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the past year. While only about 42% of the variablity of 

costs was accounted for by the trimmed model, it was possible 

to trace effects from variables that exert their effect 

indirectly through other variables. For example, it was 

postulated that a person's perception of severity of their 

tinnitus was related to the amount spent seeking relief. 

Tabulations of the mean of total direct costs for each level 

of perceived severity showed clearly that those costs 

increased as the severity level increased. 



CHAPTER VII 

DISCUSSION 

Introduction 

This chapter presents a discussion of the results as 

they relate to the research questions, the hypotheses, and 

the existing literature on tinnitus. Tinnitus is not a 

visible condition, nor is it measurable in a strictly 

objective sense. Those who suffer from tinnitus do report 

profound effects on their lives. In this study an effort was 

made to quantify the effect on the individual and to relate 

the patient's perception of the condition to measures of 

cost. 

The attempt to set monetary values for tinnitus costs 

The first research question asked whether or not a 

monetary value can be placed on costs associated with 

tinnitus treatment and on indirect costs for the sufferer. 

In the accounting model for tinnitus direct costs were shown 

for amounts spent last year. It can be noted that people in 

the survey reported spending slightly more last year for 

tinnitus costs ($834) than they did for all of their other 

medical costs ($804). These figures may be contrasted with 

figures reported in Health, 1983, showing personal per capita 

health care expenditures of $745 for the year 1978. 
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Although monetary values for indirect costs were not 

established in the present study, the information that was 

gathered indicates that there are indirect costs to society 

because of behavior changes caused by tinnitus. There were 

reports of sleep deprivation by 59% of the respondents, 58% 

reported curtailment of social activities, and 14% either had 

to change jobs or quit working because of tinnitus. The most 

frequent comment that people wrote on the back of the 

questionnaire was that they suffered from stress because of 

their tinnitus. These changes all signify a handicap for the 

afflicted person and perhaps even a disability. 

In order to try to establish monetary values for these 

indirect costs the present survey included a section about 

willingness-to-pay. People were asked to imagine the 

existence of a safe and effective treatment for tinnitus and 

then to tell how much they would be willing to pay, per 

month, to achieve varying levels of relief. Unfortunately, 

people either did not understand the question, leaving it 

unanswered, or they guessed so wildly, sometimes indicating 

amounts in excess of 1 million dollars per month, that the 

data was not suitable for strict analysis. It appeared that 

people would spend modestly increasing sums for equivalent 

levels of relief, the exception being that for the hope of 

nearly complete relief they were willing to spend extremely 

large amounts. 

Relating individual costs to society 

~~-----------
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Having shown that individuals do bear costs as a result 

of having tinnitus the larger question is of how those costs 

relate to society as a whole. Projections of individual 

costs to the numbers estimated to have severe tinnitus would 

yield very large sums. A more conservative approach would 

use an estimate of those who would be expected to seek 

treatment. The sample for the present study was admittedly 

biased toward those seeking help through self-help groups and 

inquiries of the ATA. The sample also was shown to 

approximate patients seeking medical treatment from the 

comparisons drawn with the Tinnitus Clinic on measures 

relating to severity. There are no U.S. figures estimating 

the number of people with tinnitus who seek treatment for it. 

From the above two sample populations, we know that people 

seeking tinnitus treatment are more likely to have moderate 

to severe tinnitus but that sometimes treatment is sought by 

those people having low levels of severity. 

Prevalence of tinnitus. Prevalence estimates for 

tinnitus have been shown to be imprecise and they are often 

controversial. One thing that is generally accepted is that 

there are large numbers of people with the problem. Even the 

most conservative of the estimates, that from the National 

Health Interview Survey, showed more than 6 million adults 

with tinnitus in 1985. It can be argued that these represent 

moderate to severe tinnitus because people tend not to report 

having mild or transitory tinnitus. From the various sources 
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of available data referenced in this study another estimate 

of severe tinnitus prevalence was suggested. This estimate, 

5.3% or 12 million, was used in order to relate the 

information from this study to the general population. 

Adopting a very conservative approach and supposing that only 

10% of the people who have severe tinnitus are motivated to 

do something about it, we arrive at a (probably low) figure 

of more than 1 million individuals who would be willing to 

seek and pay for medical treatment. Slater and Terry (1987), 

using information gathered by Coles (1981), estimate that 

250,000 people in England need specialized help beyond that 

provided by their family doctor. Certainly then, applying 

their ratio of 1/200 of the U.K. population = 'true tinnitus 

sufferer', there are more than 1,000,000 adults in the U.S. 

who require specialized help for tinnitus. This figure 

approximates the conservative estimate of about 10% of those 

with severe tinnitus actually seeking specialized 

professional help. This figure is also approximated if about 

20% of those estimated in the NHIS-3 study were to seek 

specialized treatment for tinnitus. 

Tinnitus severity. It is apparent that severe cases of 

tinnitus are of primary interest when making estimates of 

cost and decisions about allocation of resources. In testing 

hypothesis number 1 it was found that direct costs rose as 

expected along with increased perception of severity. A 

variety of approaches to severity measurement were reviewed 

- 3 ." 
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and from the available survey data a scale was developed that 

appears to be more sensitive in identifying how tinnitus is 

perceived than are single measures of severity. By adding 

the dimension of sleep deprivation to measures of annoyance 

and life interference a larger group of people are identified 

at the more severe levels of tinnitus. This information 

helps to clarify the larger dimension of severity and 

identifies people who perceive their tinnitus as severe but 

may have been missed in assessments involving only single 

item measures. 

The effects of other variables on tinnitus 

The relationships expected in hypothesis 2, that 

tinnitus costs would be related to age, sex, length of time 

afflicted, general health, income, working, severity, and 

number of treatments employed, were evident but not as strong 

as expected. 

Path analysis allowed the visualization of the direct 

and indirect effects of a number of variables on the total 

amount spent for tinnitus during the past year. While only 

about 42% of the variance of costs was accounted for by the 

trimmed model, it was possible to trace effects from 

variables that exert their effect indirectly through other 

variables. 

The results reported in Table VI showed that age was not 

a determining factor for the reporting of perception of 

severity. Regression analysis, however, indicated an inverse 
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relationship between the amounts people pay and their age. 

This finding is consistent with the fact that older people 

generally are less anxious about their tinnitus than younger 

people, and also may have lower income in retirement. 

Gender affects income inversely, that is, women have 

lower incomes, and it affects the perception of severity 

positively meaning that more women report tinnitus at the 

higher severity levels, (also refer to Figure 10). In Table X 

it was shown that younger women spent slightly more than men 

on their tinnitus but in the over 65 age group men spent a 

little more than women. This finding may relate more to 

whether or not a person is working than to age. Although 

women reported more often than men at the four higher levels 

on the questionnaire items, they reported higher only on 

levels 3 and 4 of the new severity scale. From this it would 

appear that gender does not play such an important part in 

predicting tinnitus costs. 

In cases where tinnitus worsens over time, or has an 

effect on a person's general health, one might expect the 

length of time afflicted to be a predictor of costs. 

However, as discussed previously, tinnitus does not have a 

predictable course for most patients, and most of the 

patients in the present study reported themselves to be in 

good health. The trimmed path model for tinnitus costs 

indicated a weak relationship between how long tinnitus had 

been a problem and a person's health, the greater influence 
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on health coming from a person's age. It must be concluded 

therefore that the length of time afflicted is of minor value 

in predicting tinnitus costs. 

Most people in the study rated their health in general 

as either excellent or good. They were not asked to exclude 

tinnitus from this rating although it is more usual for a 

person not to include tinnitus in the answer to this 

question. General health affects both the variety of 

treatments employed and a person's perception of tinnitus 

severity and through those variables exerts an indirect 

effect on costs. These relationships were depicted in 

Figures 14 and 15 and described in Tables XI and XII. 

Inasmuch as health affects whether or not a person is working 

and consequently their income, amounts spent for tinnitus 

(even for severe cases) may be lower if available resources 

had already been used up on a life-threatening condition. 

It appears from the present results that costs incurred 

for tinnitus are not directly related to income level or 

whether or not a person is working. Remember, however, that 

the mean income for this study sample was $36,000, and many 

people were retired. The availability of funds for 

treatment, when the condition is perceived as being 

relatively milder or less annoying, would naturally be 

greater with a higher income group and that group did in fact 

spend more for mild tinnitus. It was interesting, however to 

observe that the lower income patients actually spent more 
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than high-income patients when the tinnitus was severe. One 

explanation may be that people whose employment furnishes 

their only subsistence, and who have tinnitus severe enough 

to affect how they perform their work, are probably willing 

to incur substantial costs to alleviate the problem. Perhaps 

those with higher income are able to arrange their lives to 

accommodate the tinnitus more easily. 

Another possible explanation for the non-relationship of 

income to costs might be that most of the costs are covered 

by third party payments. This study did not reveal that to 

be true. Very few of the people surveyed reported having 

received disability compensation for tinnitus but a good many 

reported having medical insurance which covered at least part 

of the costs of their treatment. People reported various 

levels of coverage for tinnitus ranging from no coverage at 

all to the full coverage accorded to veterans. The average 

coverage of 25% may reflect the fact that most insurers cover 

professional medical visits and treatment but not assistive 

devices such as hearing aids or maskers. Only two of the 

respondents were veterans or currently in the military 

service with treatment costs fully covered. Furthermore, the 

general public attitude in this country is that medical 

treatment is universally available. People may not weigh 

their decision to seek medical treatment for conditions they 

perceive as severe on the basis of their income. 
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Results from path analysis also suggested that the main 

reasons for costs to increase was because the person had a 

number of different treatments for tinnitus. This finding 

serves to point out the need for safe and effective treatment 

for tinnitus so that people are not forced to "try 

everything" while seeking relief. 

Implications for policymaking and further research 

When future decisions are made regarding the allocation 

of resources for tinnitus research and development of 

tinnitus treatment, the measures put forth in this study can 

help to determine the numbers of patients requiring such 

help. It has been shown that the number of people with 

severe tinnitus is large. Clearly, larger studies on a broad 

based sample are required to produce the necessary 

information for economic analysis. 

Future information gathering efforts should be made with 

respect to gathering data specifically about tinnitus without 

confounding the issue by its inclusion with other hearing 

problems. 

There is an additional confounding issue, that of 

psychological distress. Use of personality inventories in 

previous studies (House, 1978, Reich 1984) has revealed a 

category of patients whose primary problem is not tinnitus, 

but an inability to cope. Future research efforts need to be 

made in the area of trying to identify those patients for 

whom psychological treatment might be more appropriate. To 
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the extent that the present study is likely to have included 

some respondents who would fit the designation of non-copers, 

the cost estimates for the group reporting the most severe 

tinnitus may be inflated with costs of psychological care or 

of seeking inappropriate medical care. However, it is the 

author's opinion, based on personal contact with thousands of 

people who have tinnitus, that the number of cases falling 

into this category is small. 

Information from this study may be utilized by 

clinicians treating tinnitus to help assess the amount of 

distress caused by tinnitus. The severity scale that was 

developed did not have sufficient reliability to be used as a 

single decisionmaking instrument, but used in conjunction 

with other tests can be helpful in developing information to 

help plan for his or her needs for treatment. Furthermore, 

the new scale appears to be helpful in recognizing males who 

are reticent to admit to suffering from moderate to severe 

tinnitus. It is possible that men feel more comfortable 

identifying their distress as a sleep problem than as an 

annoyance problem. 

Predictive information that was derived from the path 

analysis is also not meant to be used as a sole criterion of 

the amount someone will spend on tinnitus. It is important 

that future research take all of the presently identified 

predictor variables into account, as well as others that may 

be identified later, when evaluating tinnitus patients, and 
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to try to evaluate the indirect costs of tinnitus. Clearly, 

the use of a strictly medical assessment, or a strictly 

psychological assessment, or any evaluation that is not 

cross-disciplinary and comprehensive in nature will fail to 

provide sufficient information for informed decisionmaking. 
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APPENDIX A 



AMERICAN TINNITUS ASSOCIATION 
"DIRECT AND INDIRECT COSTS OF TINNITUS" 

A PATIENT'S PERSPECTIVE 

NOTE: This information will be held CONFIDENTIAL 
and will be seen only by the administrative and 

medical advisory staff of the ATA. 

YOUR HELP WITH THIS EFFORT IS GREATLY APPRECIATED! IT IS ONLY 
POSSIBLE TO OBTAIN THIS INFORMATION FROM YOU, THE PEOPLE WHO 
ACTUALLY HAVE TINNITUS. PLEASE TRY TO ANSWER EVERY QUESTION. 
IF YOU HAVE TROUBLE WITH A QUESTION, FEEL FREE TO WRITE AN 
EXPLANATION IN TF .. E MARGIN, OR USE THE BACK PAGE TO ANSWER IN 
MORE DETAll... THANK YOU! 

(TURN TO BACK PAGE FOR SPECIAL ANNOUNCEMENT) 
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1 

TINHIIUS;THE BIG PICTURE 

SQ\1E PEOPLE FEEL 1HAT TINNI1US IS A MAJOR HEALm PROBLEM, IN ORDER 'JO IXXlJMENT 
1lIAT POINT WE NEED 'JO ASK YOU ABOUT TIlE COSTS YOU HAVE INClJRRED DUE 'JO HAVING 
TINNI1US. PLEASE RB1EMBER TIIAT THE QUESTIONNAIRE IS ANClNYM)US---NO ONE WILL KNOW 
YOUR NAME---BUT WE DO NEfD ALL OF THE INFORMATION ASKED FOR. fLUS.Emy HARD 'JO 
.ANSWER EVERY QUESTIOO EVEN IF YOU HAVE 10 GUESS. 

1. 1I00Y LONG HAVE YOU BEEN AWARE OF YOUR TINNI1US? ___ number of years. 

2. IDlY LONG HAS 'mE TINNI1US BEEN A PROBLEM FOR YOU? 

3. DO YOU HAVE A HEARlOO LOSS? __ yes, __ no. 

4. ,,"ICH IS rroRE OF A PIDBL8I1 FOR YOU, THE HEARING LOSS OR THE TINNI1US? 
Hearing Loss Tinnitus _____ _ 

TINNITIlS COSTS 

5. IDW MANY DIFFERENT REALm PROFESSIONALS HAVE YOU SEEN REGARDING yOUR TINNI1US'l 
Check all that apply to you from the list below: 

General Practitioner (or Internist or Emergency Room M.D.). " • " " " " __ 
Ear Specialist (Otolaryngologist or Otologist). 
Neurologist (or Neurosurgeon, Neuroradiologist, other ~e~v; ;p;ciaii;ti::::: 
Psychiatrist. • • • • • • • • • • • •••• 
Other Type of Medical Doctor. • " • " " • 
Osteopath ••••••••••••• 
Chi ropractor. " " ••• " • 
Nutritionist. " " • " •• 
Audiologist " " " " ••• 
Hearing Aid Specialist ••• " • " •• 
Psychologist. " •• " " • 
COunsellor ••••••••• 
Hypnotist • " " " • " ••• 
Accupuncturist •••••••••••••••••••• 
Dentist (or Orthodontist or other Dental Specialist) •• 
Other type of health professional (describe). " ••• " 

. ._-._-
" " "--
" " "--
" 0 • __ 

0" • __ 

" " "--. " "--
" " ._-

"--0" " __ 

" "--0" 0 __ 

6. IN '!OTAL, ABOUT row MANY VISITS REGARDING TINNITIJS HAVE YOU MADE '!O THE HEALm 
PROFESSIONALS LISTED ABOVE: 

A) In the P8St yeat: ____________ ..,. 
B) During the year you most actlyely sought tinnitus help: ______ _ 

What year was that? ~-:-__ 
C) During an -average yearA for your tinnitus: 
D) Total number since you iirst noticed tinnit-u-s-: -------

1. ROUGHLY HOW MUOI lIAS IT CDST (EI1lIER FOR YOU OR FOR YOUR HEALm INSORmCE 
<n.'IP.ANY) 'JO PAY FOR VISITS 'JO 1lIE HEALTH PROFESSIONALS LISTED ABOVE: 

A) In the past year: $, ____ ~~_-
B) During the year you most actively sought help: $ _____ _ 
C) During an "average" year: $~ ____ -:--~ 
D) Total costs since your tinnitus started: $ ______ __ 
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TINNITUS COSTS (continued) 

B. SINCE YOUR TINNI1US STARTED, lIAS 111ERE BEEN Mf'l YEAR OR YEARS IN MilCH YOU DID 
HOT SEEK HELP FOR TINNITUS FRa\t Mf'l HEAL1lI PlfOFESSIONAL? __ YES __ NO 

9. row MANY YEARS HAVE 1HERE BEEN IN WHICH YOU SPENT HO FrDIEY 01 TINNITUS-RELATED 
VISITS 10 HEAL1H PIDFESSIOIALS? (indicate number) 

10. OOW MUal HAVE YOU SPENT FOR PRESaUBED DRUGS OR E~IPMENT FOR YOUR TINNITUS? 
Please enswer for an "average" year and lor the year your costs were greatest. 
(Write in the year) Average year ___ Greatest year __ _ 

Hearing aid(s) $'--__ _ $._---
(only if prescribed for tinnitus) 
Tinnitus maskers 
Tinnitus Instruments 
(combined masker-hearing aid) 
Medications (prescribed for tinnitus) ___ _ 

11. HO\'l MUCH IIAVE YOU SPENT FOR NOO-PRESCRIBED DRUGS AND/OR DEVICES USED FOR 
TINNITUS RELIEF? 

Non-prescription drugs 
Vitamins 
Ear plugs 
Beds ide maskers 
Special telephone bell 
Books (lor self-treatment) 
Environmental sound recordings 
Massage/vibrator Items 
Electrical stimulation devices 

(ident lCy)_,.-______ _ 
Other similar items 

(ident ify) ________ _ 

$_--

12. HAVE YOU EVER BEEN HOSPITALIZED FOR TINNllUS? __ YES 

$._---

__ NO 

13. HOW MUCI HAVE YOU SPENT FOR HOSPITAL COSTS DUE 10 TINNllUS? (Include the 
costs of hospital rooms, special treatmenls and tests done In the hospital) 

A) In the past year: $, __ _ 
B) During the year you most actively sought tinnitus help: $ __ _ 

What was that year? 19 __ 
C) During an "average" year: $ __ ~ 
D) Total hospital costs since your tinnitus started: $~ ___ _ 

14. HOW MUal HAVE YOU SPENT 00 'lRANSPORTATIOI COSTS OR O1HER RELATED MEDICAL 
VISIT COSTS IN ORDER 10 GET HELP FOR YOUR TINNI'IUS? . 

A) In the post yeor: $ __ _ 
B) During the year you most actively sought tinnitus help: $ ___ _ 
C) During an "average" year: $ __ 
D) Total tinnitus travel Ii related visit costs: $ ___ _ 

15. 01HER HEAL1H CARE COSTS HIlI RELATED 10 TINNllUS: About how much did you 
spend last year! $. _______ _ 
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16. UNFOR1UNATELY, MEDICAL SClatCE DOES OOT YET HAVE A 1REA1MENT 10 1URN OFF 'IHE 
NOISES OF TINNITUS. Suppose, however, that such a treatment were available and 
that it was sale, easy, and elfectlve. Assume that you would need one treatment 
each month, indefinitely. How much 01 your monthlyincome would you be willing to 
spend lor treatment that would lead to: 

a. ) a 10~ reduction in your tinnl tus? $ 

b.) a 30~ reduction in your tlnnl tus? $ 

c.) a 50~ reduction in your tinnitus? $ 

d.) a 75~ reduction in your tinnl tus? $ 

e.) a 95~ reduction In your t Innl tus? $ 

llE6I,IH INSllRANC,E; 

17. WERE YOUR TUffilDJS CDSrs OORING 'IHE PAST YEAR roVERED BY MEDICAL INSURANCE? 
__ yes, __ no 
NJIME OF INSURER: PERCENT a>VERED __ 
(Please remen~er to write in the name or your prepaid medical care plan ir you 
subscribe to one, or write in VA (Veterans Administration), il applicable. 

18. WERE TINNIDJS COSTS roVERED DURING TIlE YEAR TIIAT YOU MOST ACTIVELY smarr 
HELP FOR TINNITUS? __ Yes __ No NNl1E OF INSURER: __________ _ 

<l!ANGES IN SOCIAL HABITS: 

19. IN YOUR OPINlOO l'4IAT ARE TIlE GREATEST PROBLEMS CAUSED BY YOUR TINNITUS? 

20. DO YOU nAVE SI.EEP poom.D1S BECAUSE OF TINNIDJS? yes __ .no __ _ 

21. IF YES, HAVE 'lHESE INTERFERED WITII YOUR \\oRK OR DAILY ROUTINE? HOW? 

Explain br lelly ___________________ _ 

22. HAVE YOU IIAD 10 ~SULT wlm A PSYCIDLOOIST OR PSYCHIA1RIST FOR HELP wlm 
TINNITUS OR RELATED S1RESS? __ yes. __ no 

23. HAVE YOU IIAD 10 aJRTAIL YOUR SOCIAL ACTIVITIES BECAUSE OF TINNITUS! 
(check level that applies) 

1. __ Never curtail acllvl ties because or tinnitus 
2. __ OJrtall acllvl ties slightly 
3. __ OJrtall activities moderately often. 
4. __ OJrtail activit les quite orten 
5. __ Virtually all social acllvi ties are curtailed. 
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TIHNIWS SEVERI1Y 

24. JI)W \\OULD YOU RATE 1HE SEVERITI OF YOUR TINNIWS (Oleck level) 

1. __ Tinnitus Is there II attended to but It Is not very Irritating 
and can usually be Ignored. 

2. __ Tinnltus Is often irritating but can be Ignored much of the 
time. 

3. __ Tinnltus Is difficult to Ignore even with effort. 
4. __ 1'innllus Is olwlIYs l,resent ut 011 irrllulillg level IIl1d orten 

causes considerable distress. 
5. __ Tinnitus Is more than Irritating, causeS" an overwhelming 

problem much or all of the time. 

25. IVI'I \\OUlJ) YOU RATE 111E DIDREE 10 ""IICII TINNIWS INTERFERES Wlnl 
YOUR LIFE? (check level) 

1. ___ Tinnitus causes little or no Interference with work or social 
events. 

2. ___ Tlnnltus causes some Interference, but I can live with it. 
3. ___ Because of tinnitus It takes considerable effort to maintain 

normal work or social activities. 
4. __ Tinnltus Is a serious interference with normal lifestyle, can do 

only simple tasks. 
5. _____ Tinnltus renders me unable to perform any work or social 

act! vi tI es. 

26. lI)W \\OULD YOU RATE TIlE Q.JALITI OF 111E CONTACJ'S 11IAT YOU HAVE MADE IN ORDER 
10 GET HELP FOR TINNITUS? (check as many levels as apply) 

1. _____ Very helpful, treatment successfully reduced or eliminated 
tinnl tus. 

2. ___ Helpful and sympathetic but was unable to reduce or eliminate 
tinnitus. 

3. __ Treatment offered but was ineffective or inappropriate. 
4. _____ No help offered other than being told "Learn to live with It." 
5. _____ 0ther comments about your satisfaction with the quality of 

care available for tinnitus. 
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GENERAl, OOESTIOOS 

FINALLY, WE \\UVJJ) LIKE 10 ASK A FEW ~ESTIOOS ADOt1J' YOURSaF 10 Hap WITH em 
ANALYSIS OF TIlE RESULTS. 

27. '"HEIIE I S YOUR RES IDENCE LOCATED? 

__________ OOUN1Y 

__________ ZIP CDDE 

__________ 1OIIN OR erTI IN "'IICH (OR NEAREST 10) 
YOUR RES IVENCE IS LOCATED 

28. HAVE YOU OlANGED YOUR PLACE OF RES lDENCE BECAUSE OF 
TINNI1US? __ yes , __ no 

29. NJ, ... E ____ , in years 

30. SEX'--___ • M or F 

31. YOUR SOIJOLING __ Grade school __ Four year college 
LEVEL a:MPLETED: __ High school __ Graduate degree(s) 

_Vocational school __ Other 

32. ARE YOU PRESENTI.Y: MARRIED __ 
DIVORCED __ 

WIDOWED_ 
NEVER MARRIED __ _ 

O1HEIL-,explain, ___________ _ 

33.00 YOU HAVE CHIlDREN? __ yes, no __ , how manY? __ 1 
how many live with you? __ 

34. H>W I\OULD YOU RATE YOUR IlEALl1l IN GENERAL? (Cheek one) 
Excellent __ Good __ Fal r __ l'oor __ Very bad __ 

DlSABJl.ITI ffi\1PENSATIOO: 

35. flAVE YOU EVER RECEIVED ANY DISABILI1Y PAYMENTS BECAUSE OF TINNI1US? __ Yes __ No 

36. WIAT IVAS THE SOURCE OF TIlESE PAYMENTS! (Cheek any that apply) 

_ Worker's Compensation;' In what State? _______ _ 
__ VA service-connected disability 
_ Social Security (not old-age benefits) 
_ A legal settlement or court award for damages 
_ Other (explain briefly), _______________ _ 
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FAMJl.Y 1Nm\1E 

37.PLEASE ANSWER THESE ~ESTIOOS FOR YOURSELF W YOUR SPOUSE OR 01lIER AOOLT 
LIVING PAR1NER.(lf you have one) Check the categories that. best apply to you. 

YOURSELF, are you: 
__ Bnployed full time 
__ Bnployed part time 
__ Not employed outside home 
__ Unemployed 
__ Student 
__ Retired 
__ Income other than waies 
__ Other (explain) 

SPOUSE OR LIVING PARTNER, Is he/she: 
__ Bnployed full time 
__ Bnployed part time 
__ Not employed outs Ide home 
__ Unemployed 
__ Student 
__ Retired 
__ Income' other than wages 
__ Other (explain) 

38.PLEASE OIECX THE CATEGORY 1lfAT BEST DESCRIBES YOUR ANNUAL FAMILY 
INCOME. (these are the categories used in the 1980 U. S. census) 

Under $10,000 
$10,000 to $14,999 
$15,000 to $24,999 

$25,000 to $49,000 __ 
$50,000 and over __ 
(It would help us to know your 
exact Income) $, ____ _ 

39.HAVE YOU EVER HAD 10 OIANGE JOBS BECAUSE OF TINNI1US? __ yes, __ no 

40.\\HAT PERCENTAGE OF YOUR INCXl\1E WAS LOST BECAUSE OF CHANGE? __ I\; 

41.HAVE YOU EVER HAD 10 ~IT \o,oRl{lNG BECAUSE OF TINNI1US? __ yes, __ no 
If yes, are you: a) permanently unemployed? ___ yes. __ no. 

b) temporarily unemployed? For how long ______ _ 

42.\'4IAT PERCENTAGE OF YOUR INa:r.tE \VAS LOST DUE 10 ~ITIING YOUR JOB? __ ~ 

43.IF YOU ARE A mUSEWIFE, DID TINNI1US AFFECT YOUR ABILITY 10 PERFOm YOUR 
REG.lLAR DAILY HOUSEHOlD TASKS? __ Yes __ NO 

44.IF YES, DID YOU HAVE 10 HIRE SOI1ECNE ELSE 10 DO THE HOUSE\IORK? PLEASE 
ESTIMATE HOW MUCH 1lfAT HOUSEHOlD HELP COST LAST YEAR. $'--___ _ 

45.YQut usual occupation when 
employed (or before retirement) 
_______ TI tle 
_______ Kind of work 
_______ rype of company 

or business 

Spouse/partner's usual occupation 
when employed (or before retirement) ________ Tltle 

________ Kind of work 
________ rype of company 

or business 

46.HAS ANYrnE a.DSE 10 YOU IIAD 10 CIIANGE e.'PLOYMENT BECAUSE OF YOUR TINNI1US? 
(check answers that apply) 

Yes, he or she went to work to provide extra Income _____ _ 
Yes, he or she quit work to provide home care for me _____ _ 
No, no one had to change thel r usual routine _____ _ 
Other. (please explain briefly) 
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YOUR COMMENTS: 
Please use this space Cor any additional comments you would like to make .about the problem of 
tinnitus, about Its costs or other Impact on your liCe, or about your experiences In seekl~ 
treatment (or tinnitus: 

Your help In oompleUIlI th" researoh I. Ireatly appreciated. It you wish a IUmmery of relUlts, 
please print your name end address on the back of your return envelope (NOT on this 
questionnaire). We will see .that you receive It. 

AS AN ADDITIONAL TIIANK YOU TO TIlOS~ WIlO RETURN '·IIE QUESTIONNAIRE WE 
WILL ENTER ALL OF TIIF. NAMES RECEIVED ON '·J1E RETURN ENVELOPES IN A DRA\'IING 
FOR A COPY OF TilE BOOK PROCEEDINGS OF THE" INTERNATIONAl. TIHNITUS SEMIHAR. 
(IF. YOU WIN AND IIAVE ALREADY PURCHASED TilE BOOK WE WILL REFUND THE 
PURCIIASE PRICE.) 

ur you don't wont the result summary, please write on the envelope, "Drawing Only".) 

rev. 5/85 
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APPENDIX C 

PERCEPTION OF SEVERITY OF TINNITUS SCALE 

I. Do you have sleep problems because of your tinnitus? 
1. Yes 
2. No 

II. How would you rate the severity of your tinnitus? 
(Check level) . 

1. Tinnitus is there if attended to but it is not very 
irritating and can usually be ignored. 

2. Tinnitus is often irritating but can be ignored much 
of the time. 

3. Tinnitus is difficult to ignore even with effort. 
4. Tinnitus is always present at an irritating level 

and often causes considerable distress. 
5. Tinnitus is more than irritating, causes an 

overwhelming problem much or all of the time. 

III. How would you rate the degree to which tinnitus 
interferes with your life? (Check level) 

1. Tinnitus causes little or no interference with work 
or social events. 

2. Tinnitus causes some interference, but I can live 
with it. 

3. Because of tinnitus it takes considerable effort to 
maintain normal work or social activities. 

4. Tinnitus is a serious interference with normal 
lifestyle, can do only simple tasks. 

5. Tinnitus renders me unable to perform any work or 
social activities. 
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