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Abstract—Pathophysiological mechanisms are often unknown in patients suffering from “idiopathic”
tinnitus. and the presence of other unexplained physical symptoms such as those seen in somatoform dis-
orders can be assumed. This study investigates how often tinnitus exists in general medical out-patients
with and without somatoform disorders. In an international study initiated by the World Health Organi-
zation (WHOQ), 1275 patients from 12 participating centers located in 11 different countries were exam-
ined by means of the WHO Somatcform Disorders Schedule. The overall prevalence of unexplained tin-
nitus was 11%; however, tinnitus was clearly more frequent among patients with somatization disorder
(42%) or hypochondriacal disorder (27 %). It was also more frequent than a great number of other symp-
toms considered to be typical of somatoform disorders. Tinnitus was also related to depression, anxiety,
and to symptoms indicating autonomic arousal. Three possible conclusions are discussed: (i) tinnitus may
be a somatoform symptom; (ii) the findings may indicate a substantial comorbidity of two different con-
ditions; (iii) tinnitus and somatization may be linked through common mechanisms of arousal and so-
matic anxiety. © 1997 Elsevier Science Inc.
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INTRODUCTION

Physical symptoms that are neither due to detectable medical conditions nor to a
known pathophysiological process represent a mysterious phenomenon for many
professionals in somatic medicine and mental health care. Such disorders have been
labeled “somatoform” because the presentation of bodily symptoms suggests, at
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first glance, the existence of an organic disease. A number of subtypes of somato-
form disorders such as somatization disorder, hypochondriasis, or (persistent) pain
disorder are defined in the current classification systems such as the ICD-10 [1] and
DSM-1V [2]. Although not explicitly included in these definitions, the symptom of
ringing or buzzing in the ear (tinnitus) is also often considered to be of unknown
etiology. The term “idiopathic tinnitus” is therefore used by clinicians and research-
ers to express their uncertainty about the origin of this symptom and the lack of
causal treatment strategies [3, 4].

Only little is known so far about the similarities between tinnitus and the “classi-
cal” somatoform symptoms such as pains or complaints in the gastrointestinal, geni-
tourinary or cardiovascular organ systems. One study using a structured diagnostic
interview has found a significantly higher number of somatization symptoms in tin-
nitus patients as compared with a control group of neuro-otological patients without
tinnitus [5]. In a more recent study with patients suffering from chronic and dis-
tressing tinnitus, Goebel and Hiller [6] reported elevated scores on the somatization
scale of the Hopkins Symptom Checklist [7]. These values were in the same range
as the mean standard scores of psychiatric in-patients. Significant positive correla-
tions were also found between the SCL-90-R somatization scale and several mea-
sures of psychological and psychosomatic distress due to the chronic experience of
tinnitus [8]. These studies, however, included patients with “idiopathic” tinnitus as
well as forms of tinnitus that were caused by definite somatic conditions such as a
clearly diagnosed inner ear dysfunction, acoustic trauma, Meniere’s disease, acous-
tic neuroma, or otosclerosis.

The potential psychological and biclogical associations between somatoform dis-
orders and tinnitus have probably been studied so rarely because these two conditions
are linked to different research paradigms. The principal category of somatoform
disorder was developed in the context of psychiatric diagnostic approaches, resulting
from disease concepts such as hysteria or Briquet’s syndrome. On the other hand, re-
search on tinnitus has mainly been developed as a specialized branch of otolaryn-
gology and audiology with multidisciplinary international tinnitus seminars being
organized every 4 years [9, 10]. Although the symptom lists of different somatoform
disorders comprise up to as much as 33 physical symptoms (e.g., for somatization
disorder according to DSM-IV), tinnitus has not been included in any of these defi-
nitions. However, current concepts of persistent tinnitus postulate a central role of
selective attention and dysfunctional cognitive processing [11-14], and similar mecha-
nisms have also been assumed to be crucial for somatoform disorders [15-18].

The data presented here stem from a study in which the assessment of somato-
form disorders and tinnitus of unknown etiology was combined. In 1993, the World
Health Organization (WHO) launched an international project on somatoform dis-
orders aimed at exploring nosological, methodological, epidemiological and cross-
cultural aspects of medically unexplained symptoms in different cultures [19]. This
WHO project included:

1. An expert review of current knowledge on somatization [20].

2. An international mail questionnaire survey to obtains expert opinions on
cross-cultural applicability of definitions and criteria for somatoform disorders
according to the most recent versions of diagnostic classifications [21].

3. An epidemiological study of rates and culture-specific characteristics of soma-
toform disorders in different parts of the world.
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4. Establishment of an international educational program on somatoform disor-
ders for use in psychiatric, general medical, and primary care settings.

The epidemiological study of somatoform disorders was carried out by the WHO
in 11 different countries and a large body of data has been collected on more than
60 symptoms for which there was no medical explanation. One of such symptoms
was “ringing or buzzing in ears or head,” which corresponds to the phenomenon de-
fined as tinnitus.

In this study we examine some of the possible associations between tinnitus and
the clinical characteristics of somatoform disorders. The following points will be
considered: (i) we will analyze from the above data how frequent “idiopathic” forms
of tinnitus are in patients presenting with the complete syndrome of a somatoform
disorder; (ii) these patients will be compared with a group of general medical pa-
tients who do not fulfill the criteria of a somatoform disorder; and (iii) the individual
subgroups of somatoform disorders will be compared with respect to the occurrence
of tinnitus on the one side and a variety of “classical” somatoform symptoms on
the other.

METHOD
Study sites

The WHO study of somatoform disorders was conducted in primary care and general medical set-
tings. The 12 participating centers were located in the following 11 countries: Brazil (Sdo Paulo), Bul-
garia (Sofia), China (Beijing), Estonia (Tartu), Germany (Mainz), India (Bangalore), Italy (Cagliari and
Milan), Japan (Tokyo), the UK (Stoke-on-Trent), the USA (Temple), and Zimbabwe (Harare). The re-
search team of each center consisted of the collaborating investigator, and research associates including
clinician and nonclinician interviewers recruited for the study.

Selection of sample

Patients who were seen during the routine clinical care of each center were selected by the participat-
ing investigators on a random basis. They were first screened for bodily complaints that could indicate
the existence of a somatoform disorder. A more thorough examination was made if there was evidence
of medically unexplained physical symptoms suggesting clinical relevance (cf. the cutoff values of the
screening instrument described in the Instruments and procedure subsection). Valid and complete proto-
cols were available from a total of 1275 patients across all centers; 28% were males and 72% were fe-
males with a mean age of 39.5 years (sp=12.5). The mean education level was 10.2 years of school
(sp=4.2). Seventy percent were employed at the time of investigation. Familial status was 66% married,
6% widowed, 2% separated, 7% divorced, and 19% never married.

The assessment of diagnoses for somatoform disorders according to ICD-10 resulted in 24 cases of
somatization disorder (i.e., 2% of the complete sample), 186 of undifferentiated somatoform disorder
(15%), 314 of persistent somatoform pain disorder (25%), 269 of somatoform autonomic dysfunction
(21%), 56 of hypochondriacal disorder (4% ), and 245 of neurasthenia (19%). Due to the principle of
comorbidity, more than one diagnosis within the group of the somatoform disorders were possible.

The ICD-10 categories of somatization disorder are primarily defined by symptom lists (sec Table I)
from which at least six symptoms have to be present for somatization disorder and at least three symp-
toms for somatoform autonomic dysfunction. Undifferentiated somatoform disorder is a residual cate-
gory for less severe clinical syndromes similar to those of somatization disorder. Hypochondriacal disor-
der is defined by a persistent belief of suffering from a serious physical disease despite medical
reassurance that there is no such cause for the symptoms. Persistent somatoform pain disorder can be
diagnosed if a severe and distressing pain, not entirely due to a physiological process or a physical disor-
der. is the main focus of the patient’s attention over a period of at least 6 months.

Instruments and procedure
The following assessment instruments were used:

1. Screener for Somatoform Disorders [22}—a 12-item self- or interviewer-administered screening
questionnaire for somatoform disorders with the cutoff point of three or more positive and medi-
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Table I.—Diagnostic symptom lists of somatization disorder and somatoform autonomic
dysfunction according to ICD-10

Somatization disorder: Diagnosis requires
at least six medically unexplained symptoms
from at least two separate groups

Somatoform autonomic dysfunction:
Diagnosis requires at least two medically
unexplained autonomic symptoms plus at

least one symptom from “other symptoms”

Gastrointestinal symptoms

(1) Abdominal pain

(2) Nausea

(3) Feeling bloated or full of gas

(4) Bad taste in mouth, or excessively
coated tongue

(5) Complaints of vomiting or
regurgitation of food

(6) Complaints of frequent and loose
bowel motions or discharge of fluids
from anus

Cardiovascular symptoms
(7) Breathlessness without exertion
(8) Chest pains

Genitourinary symptoms
(9) Dysuria or complaints of frequency
of micturition
(10) Unpleasant sensations in or around
the genitals
(11) Complaints of unusual or copious
vaginal discharge

Skin and pain symptoms
(12) Blotchiness or discolouration of the
skin
(13) Pain in the limbs, extremities, or
joints
(14) Unpleasant numbness or tingling
sensations

Autonomic symptoms
(1) Palpitations
(2) Sweating (hot or cold)
(3) Dry mouth
(4) Flushing or blushing
(5) Epigastric discomfort, “butterflies,”
or churning in the stomach

Other symptoms
(6) Chest pains or discomfort in and
around the precodium
(7) Dyspnea or hyperventilation
(8) Excessive tiredness on mild exertion
(9) Aerophagy, hiccough, or burning
sensations in chest or epigastrium
(10) Reported frequent bowel
movements
(11) Increased frequency of micturition
or dysuria
(12) Feeling of being bloated, distended,
or heavy

cally unexplained somatic symptoms during the previous 6 months or one or more positive symp-
toms lasting for a month or more.

2. Somatoform Disorders Schedule [23}—a fully structured interview schedule for the comprehensive
assessment of somatoform disorders and neurasthenia according to ICD-10 and DSM-1V criteria.
The questions in the Somatoform Disorders Schedule are fully elucidated and followed by struc-
tured probe questions to assess psychiatric relevance and clinical significance of the answers given
by the respondent. The instrument consists of six sections: demographics; somatization; hypochon-
driasis; neurasthenia; comorbidity; and symptom summary (which is intended for the assessment of
the severity, frequency, duration and variability of the prominent somatic symptoms). The highly
structured format of the Somatoform Disorders Schedule allows its reliable administration by lay-
interviewers after appropriate training. The interview was tested in phase I of the WHO Interna-
tional Study of somatoform disorders and found to be cross-culturally applicable and a reliable di-
agnostic tool [24].

. Sections on anxiety (panic), depression, and alcohol use disorders of the Composite International
Diagnostic Interview [25] were administered after the interview with the Somatoform Disorders
Schedule.

The centers translated the study instruments into their local languages following the WHO guidelines for
translation of assessment instruments. The training of interviewers was organized by the collaborating
investigators at each of the participating centers with the help and participation of WHO.

The protocol for the study was developed by an international expert group and it included the follow-
ing procedures: (a) screening of randomly chosen 120 attenders of the local primary care and general
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medical settings between the ages of 18 and 60 years: (b) physician assessment. that is, subjects identified
as positive by the Screener for Somatoform Disorders were examined to exclude those with positive
symptoms clearly due to a physical disorder or conditions such as pregnancy; (c) subjects included in the
study were assessed by the Somatoform Disorders Schedule (and the Composite International Diagnostic
Interview) on the same or next day after the screening; (d) the collaborating investigator or other psychi-
atrist reviewed all the instruments for each of the subjects together with the lay-interviewer and exam-
ined medical records, laboratory findings, and other test reports and completed the clinician assess-
ment form.

The question concerning tinnitus was part of the examination with the Somatoform Disorders Sched-
ule. The patients were asked: “Have you ever had a lot of trouble with ringing and buzzing (or
screeching) in your ears or head?” According to the obligatory probe system of the Somatoform Disor-
ders Schedule, a code of 1 was scored if this symptom had never been present; 2 was scored for a positive
symptom but too mild to be considered clinically significant; 4 for positive symptoms, but due to physical
illness, injury, or other medical condition, or to the use of alcohol, drugs. or medication; and 5 for posi-
tive, clinically significant, and psychiatrically refevant symptoms. The test—retest reliability of this inter-
view item was k=0.53 in a previous study and thus satisfactory [24].

Statistical analysis

All participating centers sent their data to the Temple center where they were entered and analyzed.
We employed chi-square tests and analyses of variance to test proportion and mean differences.

RESULTS
Frequency of tinnitus

Tinnitus as a medically unexplained symptom was reported across all sites by 142
patients, representing 11% of the total sample. Their mean age was 42.5 years
(sp=13.6), mean education level was 9.5 years (sp=4.4), and employment rate was
55%. There was a significant gender difference within the tinnitus subsample with
a greater female proportion (77%; p<0.05). Familial status was 70% married, 8%
widowed, 1% separated, 6% divorced, and 15% never married. The sociodemo-
graphic characteristics of the patients with and without tinnitus were different with
respect to age (42.5 vs. 38.9 years: p<<0.05) and years of school (9.5 vs. 11.1 years;
p<0.01), but there were no gender differences (p>0.05).

In addition to the group of 142 patients with medically unexplained and psychiat-
rically relevant tinnitus, organic tinnitus (code 4) was found in 97 cases and subclini-
cal tinnitus (code 2) in 162 cases. These two subgroups will not be further analyzed
in this paper.

Tinnitus associated with somatoform disorders

Although tinnitus is not counted as a defining symptom for any of the somato-
form categories specified in ICD-10, it may be present in addition to “typical”
bodily symptoms in patients who meet the full criteria of a somatoform disorder.
Table II shows how frequently tinnitus was reported by subjects who were diag-
nosed according to the six subgroups of somatoform disorders. Tinnitus was most
common among patients with somatization disorder (42%). Rates above 20% were
also found in the groups of hypochondriacal disorder (27%). somatoform auto-
nomic dysfunction (23%), and neurasthenia (22%). The group differences in Table
1T were statistically significant (x*=19.8; df=35; p<0.05).

It should be remembered that the rate of tinnitus in the complete sample (i.e.,
with and without a somatoform disorder) was 11% and thus lower than the corre-
sponding rates within the somatoform groups. Frequencies close to 11% were found
only among patients with persistent somatoform pain disorder (13%) and undiffer-
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Table II.—Frequency of tinnitus in patients with ICD-10
diagnoses of somatoform disorders

Among patients with: N %
Somatization disorder 10 42
Undifferentiated somatoform disorder 35 19
Persistent somatoform pain disorder 42 13
Somatoform autonomic dysfunction 63 23
Hypochondriacal disorder 15 27
Neurasthenia 54 22

entiated somatoform disorder (19%). All the remaining categories included at least
twice as many patients with tinnitus than the unselected complete sample. This
finding suggests that tinnitus is an associated clinical feature of somatoform disor-
ders for at least some subgroups. The rate of tinnitus in the group of patients with-
out any of the somatoform disorders in Table II was only 5% and thus even lower.
When the tinnitus rates in the subsamples with vs. without somatoform disorder
were contrasted (5% vs. 17%, respectively), statistical significance was reached
(Fisher’s exact test; p<<0.001)

Frequencies of tinnitus and other somatoform symptoms

Because the interviewers in this study had to examine all symptoms in a very sys-
tematic and explicit way using the Somatoform Disorders Schedule, we were able to
compare the frequency of tinnitus with the corresponding rates of other medically
unexplained physical symptoms. These results are summarized in Table III for the
complete sample. The symptoms found most frequently, with rates above 20%,
were headache (46%), rapid heart beat (34%), chest pain (29%), back pain (24%),
abdominal/belly pain (22%), and weakness (22%). If compared to the 11% rate ob-
tained for tinnitus, it becomes evident that tinnitus is not among the most frequent
symptoms in this sample, although a great number of symptoms were even rarer.
For example, symptoms like medically unexplained blindness, deafness, inability to
urinate, and seizures were diagnosed in only 1% of all cases.

Association between tinnitus and other symptoms

To analyze the interrelations between tinnitus and other medically unexplained
symptoms in more detail, we calculated correlations between the presence/absence
of tinnitus and the presence/absence of each of the other bodily symptoms listed in
the Somatoform Disorders Schedule (these yes—no coefficients are also shown in
Table III).

Tinnitus was most closely associated with trouble keeping balance (¢=0.23), hot
or cold sweats (0.23), blurred vision (0.23), dry mouth (0.22), bad taste in the mouth
(0.21), burping or hiccups (0.20), shortness of breath (0.20), nausea (0.19), feelings
of heaviness or lightness (0.17), lump in the throat (0.19), urinating too frequently
(0.19), lost feeling in arm or leg (0.18), spells or attacks of shaking (0.16), and joint
pains (0.16). These correlations were statistically significant (p<<0.01). All figures
obtained for other symptoms were 0.15 or below. We did not find substantial gender
differences for the magnitude of these symptom intercorrelations. However, the as-
sociation between tinnitus and shortness of breath was somewhat stronger in female
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Table III.—Symptoms of somatoform disorders and their association

with tinnitus

Association with tinnitus

Symptom N % (yes—no correlations)
30% or more frequent:
Headache 570 46 0.07
Rapid heart beating 424 34 0.11
25-30%:
Chest pain 356 29 0.08
20-25%:
Back pain 299 24 0.07
Abdominal/belly pain 276 22 0.05
Periods of weakness 270 22 0.09
15-20%:
Churning/discomfort in abdomen 250 20 0.13
Excessive gas or bloating 227 18 0.15
Pain in arms or legs 221 18 0.10
Hot or cold sweats 204 16 0.23
Nausea 195 16 0.19
Shortnedss of breath 193 16 0.20
10-15%:
Numbness or tingling sensations 182 15 0.13
Lump in throat 180 15 0.19
Dry mouth 173 14 0.22
Feelings of heaviness or lightness 173 14 0.17
Painful menstrual perios 135 14 0.08
Pain in joints 159 13 0.16
Trouble keeping balance 155 12 0.23
Heavy and fast breathing 148 12 0.09
Ringing in ears (tinnitus) 142 11 —
5-10%:
Bad taste in mouth/coated tongue 130 10 0.21
Blurred vision 130 10 0.23
Spells or attacks of shaking 120 10 0.16
Fainting 118 10 0.11
Burping or hiccups 112 9 0.20
Clumsiness 107 9 0.13
Loose bowels or diarrhea 102 8 0.11
Foods made you il 101 8 0.13
Crawling or creeping sensations 89 8 0.15
Flushing or blushing 89 7 0.14
Urinate too frequently 83 7 0.19
Amnesia 81 7 0.09
Pain anywhere else 71 7 0.11
Lost feeling in arm or leg 77 6 0.18
0-5%:
Vomiting 66 5 0.12
Lost voice 52 4 0.13
Unusual feeling inside or on body 51 4 0.10
Hallucinations 47 4 0.18
Blotchiness or discoloration of skin 44 4 0.13
Pain around private parts 43 3 0.11
Paralyzed 33 3 0.10
Double vision 33 3 0.13
Unconscious 29 2 0.07
Pain when urinating 25 2 0.10
Strange smells 22 2 0.09
Blind in one or both eyes 17 1 0.05
Deaf 17 1 0.09
Unable to urinate 16 1 0.07
Seizure 14 1 0.00
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Table IV.—Association between tinnitus and depressive disorder

Depressive disorder Depressive disorder
absent present Total
Tinnitus absent 902 (70.7%) 31 (18.1%) 1133 (88.9%)
Tinnitus present 97 (7.6%) 45 (3.5%) 142 (11.1%)
Total 999 (78.4%) 276 (21.6%) 1275 (100%)

X' =95df=1,p <00l

patients (¢=0.26; for males only 0.02). whereas a closer association between tinnitus
and the symptom of crawling or creeping sensations became apparent for males
(9=0.23; for females only 0.12).

Relationship to depression and panic disorder

Additional data from the Composite International Diagnostic Interview for all
patients enabled us to examine how tinnitus was related to other major mental dis-
orders such as those characterized by depression and anxiety. Of the total sample
of 1275 patients, 276 (21.6%) were fcund to suffer from a depressive disorder and
80 (6.3%) from a panic disorder according to ICD-10. The distribution of the pres-
ence vs. absence of tinnitus within these subsamples can be seen from Tables IV and
V. Among those patients with a depressive disorder, tinnitus was present in 45 cases
and absent in 231 cases (corresponding to percentage rates of 16.3% vs. 83.7% rela-
tive to the 276 depressive patients). Among patients with a panic disorder, tinnitus
was present in only 15 cases and absent in 65 cases (corresponding to rates of 18.8%
vs. 81.2% relative to the 80 panic patients). Comparing these rates with those ob-
tained for the relationship between tinnitus and the individual somatoform disor-
ders (cf. Table II), a closer association between tinnitus and at least four of the so-
matoform disorders becomes evident.

Tables IV and V can also be analyzed from the perspective of the 142 patients
suffering from tinnitus. The majority (i.e., total of 97) of these patients did not suffer
from a depressive disorder, whereas 45 did. A similar situation was found for panic
disorder, which was absent in 127 tinnitus patients and present in only 15. There-
fore, these data show that, in most cases, tinnitus was not complicated by clinically
relevant signs and symptoms of depression or anxiety.

DISCUSSION

The results of this study are in line with findings from other epidemiological sur-
veys which demonstrate that tinnitus as a medically unexplained symptom is not
rare in primary care and among general medical patients. In a British study evaluat-
ing the prevalence and severity of hearing-related disorders in the community, it
was estimated that about 10% of the people experience spontaneous tinnitus of at
least S-minute duration, 5% suffer from insomnia due to tinnitus, and 1% feel that
tinnitus has severe effects on the quality of their lives [26]. It seems to be a common
characteristic of both tinnitus and somatoform disorders that these conditions, if
chronic, represent a serious challenge and burden to the somatic and mental health
care systems [12, 27].






