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Abstract
BACKGROUND
The tinnitus susceptibility patterns in relation to different psychological and life stressors

are unknown in different cultures.

AIM
To determine the comorbid psychosocial factors and behaviors associated with tinnitus

and the predictors for the increase in its severity.

METHODS

Participants were 230 adults (males = 70; females = 160; mean age = 38.6 + 3.3). They
underwent audiograms, speech discrimination and masking testing and
neuropsycmtric evaluation. Measures used for assessment included tinnitus handicap
inventory, depression anxiety stress scale 21 (DASS-21), perceived stress scale (PSS) and

insomnia severity index (ISI).

RESULTS




Patients had mean duration of tinnitus of 11.5 + 2.5 mo. They had intact hearing
perception at 250-8000 Hz and 95 (41.3%) had aggravation of tinnitus loudness by
masking noise. Decompensated tinnitus was reported in 77% (n = 177). The majority had
clinically significant insomnia (81.3%), somatic symptoms (75%) other than tirﬁtus and
perceived moderate (46.1%) and high (44.3%) stress to tinnitus. The severe/extremely
severe symptoms of depression, anxiety and stress were reported in 17.4%, 35.7% and
44 3%, respectively. Patients with decompensated type had significantly higher scores for
ISI (P = 0.001), DASS-21 (depression = 0.02, anxiety = 0.01, stress = 0.001) compared to
those with compensated tinnitus. Psychiatric interviewing showed that 35.7% had non-
specific anxiety disorder, 17.4% had major depression and 19.6% fulfilled the criteria of
somatization disorder. Multivariate analysis showed that the only jndependent
predictors for tinnitus severity were the duration of tinnitus [odd ratios (OR) = 0.832,

95%CI: 0.640-1.158, P =0.001] and PSS (OR = 0.835, 95%CI: 0.540-1.125, P = 0.001) scores.

CONCLUSION

Up to our knowledge, this is the first study in our culture which evaluated the causal
relationship between psychological factors and tinnitus onset, severity and persistence.
Tinnitus could be the earliest and dominant somatic symptom induced by life stressors
and psychological vulnerabilities. Therefore, multidisciplinary consultation
(psychologists, psychiatrists and neurologists) is important to acknowledge among the

audiologists and otolaryngologists who primarily consult patients.
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Core Tip: Tinnitusis a very frequent subjective symptom in adults. It has been found that

15%-30% of patients with tinnitus had no clinically manifest hearing loss or even had no




subclinical sensorineural hearing loss when evaluated using advanced auditory testing.
Previous studies found that there are several comorbid psychiatric conditions and
disorders in sufferers of tinnitus, which also may contribute to its persistence and
increased severity. They include stress, anxiety, depression, sleep disturbance, increased
forgetfulness, major depression and anxiety and somatoform disorders. However, the
relationship of these comorbidities to the onset of tinnitus is still unclear. Also the

psychosocial triggers for initiation, increased severity and chronicity of tinnitus are

understudied in many areas of the world.




INTRO]ﬁJCTION
Tinnitus is the most common subjective auditory symptom with an estimated prevalence
of 8%-20% (~14.4%) in adults and 35%-45% (~40%) in individuals aged > 55 years old.
The prevalence of tinnitus is reduced after the 7t decadel'l. It has also been reported that
tinnitus is a life-lasting disabling problem in 0.5%-2.5% of patients!!-*l and a handicapping
problem in 1%-2%!4.. Tinnitus is defined as a sound heard in the ears or ears and head in
absence of external auditory source. It is commonly described as ringing, whistling,
buzzing, roaring and clicking and rarely as a combination of sounds or a non-defined
sound. Some audiologists suggested that the majority of patients with tinnitus (~90%)
might have a degree of hearing loss which varied from severe to very mild or
subclinicall®. However, others found tinnitus in 30% of patients without clinically
manifest sensorineural hearing loss (SNHL) and in 15% of patients without evidence of
hearing impairment using advanced testing for detection of subclinical deficitsl¢l. They
also suggested that persistence of tinnitus and aggravation of its severity overtime
(decompensated tinnitus) highly indicate the presence of psychological or other physical
(to less extent) comorbid conditions, because tinnitus due to lesions in the auditory
system is often transient and disappears overtime due to brain filtering mechanisms
regardless to the causeltl. The common comorbid conditions in patients with chronic
tinnitus include emotional stresses, mood swings and anxiety symptoms (28%-49% )7,
sleep problems (10%-80%)[1011, poor attention and concentration (up to 70%)°l, and
chronic physical diseases (21%-47% )I'2l. Research studies also reported that 45%-78% of
patients with chronic tinnitus satisfied the criteria of at least one psychiatric disorder(s),
for example affective (~23.5%), anxiety (~35%) and somatoform (~25%) disorders/25.9.13-
20]

Various medications and interventions are used in the treatment of tinnitus
including vasodilators, vitamins, calcium channel blockers, antihistamines,
anticonvulsants (e.g. valproate), gabapentin, ﬂtidepressants, anxiolytics, psychotherapy,

biofeedback and hypnosis. However, none have been approved by the Food and Drug




Administration. Many clinicians agreed that combined management strategies is more
effective for treatment of tinnitusl7.21-24],

Whether psychological/psychiatric factﬁ are risks for bringing tinnitus is
understudied in different countries, therefore, in this work, we aimed to determine: (1)
The comorbid psychosocial factors and behaviors associated with tinnitus’s onset,
severity and chronicity; and (2) The predictors for the increase in its severity.

MATERIALS AND METHODS

Study design and participants

This is a cross-sectional study. It included 230 adults (males = 70; females = 160) with
chronic tinnitus. Patients were recruited from January 2020 to July 2022 from the out-
patient Otolaryngology and Neuropsychiatry Clinics of Assiut University Hospital,
Assiut Egypt. Inclusion criteria: (1) Adults (20-55 years old); (2) Self-reported tinnitus as
a main physical problem at presentation; (3) Duration of tinnitus = 6 mo; (4) Normal
results of previous routine audiometric testing whic]were done at different time points;
and (5) Normal imaging (computed tomography or magnetic resonance imaging) of the
brain and cervical spine or cord. Exclusion criteria: (1) Pulsatile tinnitus; (2) Manifest
hearing loss; (3) Local cause which explain tinnitus, for example impacted wax,
infections/inflammation of the ear, Meniere disease, otosclerosis, presbycusis, etc; (4)
Medical, neurological or psychiatric disease which can cause hearing impairment (e.g.
diabetes, anemia, thyroid disease, stroke, small vessel disease, demyelinating lesions,
migraine, epilepsy, tumor as acoustic neuromas, psychosis, etc); (5) Head or cervical
Vertebra injuries; and (6) Ototoxic drug use (e.g. aspirin, quinine, aminoglycosides, cancer

chemotherapy as cisplatin, etc).

Procedures
Data collection included: (1) Demographics: age, gender, residence, marital state,
educational level (classified as low if can't read or write, can read, primary or secondary

school education or high if high school, collage, efc) and socioeconomic state. The socio-




economic scale (SES) was used for determination of socioeconomic state, SES is a
structured questionnaire used to gather data related to parents' education, family income
per month, sanitation and crowding index. SES total score is 30. SES was classified as high
(score 25 to = 30), middle (score > 20 to = 25), low (score > 15 to < 20) or very low (score
< 15)1%]; and (2) Clinical characteristics: Otological, medical, neurological and psychiatric
histories and examinations were done. Tinnitus inquiries included: its duration, origin,
description, laterality, intensity, pattern and time of occurrence. The results of revious
evaluations (audiograms, laboratory investigations and drug prescriptions for tinnitus)
were also gathered. The diagnosis of a pachiatric disorder was done according to the
Structured Clinical Interviewing using Arabic version of Diagnostic and Statistical

Manual of Mental Disorders, Fourth Edition, Revised (DSM-IV-TR)[26:27],

The diagnostic work-up questionnaires included: Tinnitus handicap inventory (THI)[25l:
It consists of 25 items, with 3 responses for each which are 1 response or “yes” equals 4
ints, or 2nd response or “sometimes” equals 2 points or a 3'd response "no” equals 0. Its
total scores range from 0 to 100 points. Higher scores indicate greater perceived handicap.
Tinnitus severity was classified as: (1) Grade 1 or slight (score 0-16) if tinnitus was heard
only in quite environment, masked easily with environmental noise and did notinterfere
with sleep or daily activities; (2) Grade 2 or mild (score 18-36) if tinnitus was masked
easily by environmental noise, neglected during life activities and occasionally interfered
with sleep, but did not interfere with daily activities; (3) Grade 3 or moderate (score 38-
56) if tinnitus could be noticed in noisy environment but the individual could still
perform the daily activities; (4) Grade 4 or severe (score 58-76) if tinnitus was always
heard, disturbed sleep and could interfere with daily activity; and (5) Grade 5 or
catastrophic (score 78-100) if tinnitus was severe enough to interfere with any life activity.
For comparative statistics, tinnitus was divided according to its severity into
compensated tinnitus if THI grades were lor 2 (i.e. slight or mild) and decompensated

tinnitus if THI grades were 3, 4 or 5 (i.e. moderate, severe or catastrophic).




Ins, ia severity index (ISI): It is 7 items questionnairel?’l. The total score categories
are: (1) No clinically significant insomnia (scor U-ﬁ (2) Sub-threshold insomnia (score 8-
14); (3) Moderately severe clinically significant insomnia (score 15-21); and (4) Severe
clinically significant insomnia (score 22-28).

Depression anxiety stress scale 21 (DASS-21)1301: Iﬁ; 21 items which produces results
for the recent (past week) symptoms. The DASS-21 scores for depression or anxiety or
stress symptoms were determined separately. They were classified as normal, mild,
moderate, severe and extreme.

Perceived stress scale (PSS)3132: It is 14 items scale. Each item is rated by a 5-point
Likert scale which range from 0: “never” to 4: “very often". The total score of each
individual was calculated by reversing the scores on these positive seven items (B4, B5,
B6, B7, B9, B10, and B13), followed by adding the responses to the rest of the 14 items.
PSS does not reflect a specific diagnosis or course for treatment; therefore, it has no cut-
off value. PSS scores range from 0 to 56. Accordingly, subjects were classified according
to the perceived stress level to tinnitus (as stressor) into: (1) Perceived low stress if scores
were 0 to 13; (2) Perceived moderate stress if scores were 14 to 26; and (3) Perceived high
stress if scores were 27 to 40.

A designed questionnaire for determination of life stressors. The term "life stressor"
is defined as extraordinary and undesirable major life events or conditions of clear onset
and offset. We designed a simple questionnaire based on the common major stressors in
our population which included financial, marital, siblings', changes in personal work or

home activities', troubles with law and problems with a close relatives' or a friend.

Basic audiologic evaluation: It included pure tone audiometry which was assessed at
frequency ranges from 250 Hz to 8000 Hz (interacoustic model AC 40), tympanometry
(interacoustic model AZ 26), measurement of acoustic reflex threshold (interacoustic
model AZ 26) and speech discrimination test. Speech discrimination score (SDS) is
defined as the hearing level to understand and repeat at least 25 Arabic phonetically

balanced monosyllabic words. SDS of 90% to 100% was considered normal. For patients




who noticed tinnitus at quite occasions (e.g. at bedtime), a masking test was also done

using a white noise machine.

Statistical analysis

Data were analyzed with SPSS (IBM SPSS Statistics for Windows, Version 20.0. Armonk,
NY: IBM Corp). The distributional properties of variables and the appropriateness of the
analyses of covariance were confirmed. Comparative statistics were done using two-
sided Student’s ¢ test, Chi square test and one way analysis of variance with Bonferroni
post hoc correction. Inferential statistics were performed using Spearman's Correlation
Coefficient between: (1) Scores of THI and age, duration of tinnitus and scorings of DASS-
21 (depression, anxiety and stress), PSS and ISI; (2) scores of DASS-21 and PSS and ISI;
and (3) scores of PSS and ISI. Multivariate analysis was done to detect the independent
variables associated with THI. First, univariate analysis was done between scores of THI
and duration of tinnitus and scores ISI, DASS-21 and PSS. Variables which showed
significant values in univariate model were entered into the multivariate model. Results
were expressed as odd ratios (OR) and 95%CI. Significances were calculated with

probability value less than 0.05.

RESULTS

Demographics and clinical characteristics

Participants were 230 adults with chronic tinnitus. They had age range of 25 to 50 years
(mean = 38.6 + 3.3). The mean duration of tinnitus at the time of the study was 11.5 + 2.5
mo (range: 6 to 24 mo). The majority were in their 3*d and 4" decades (n = 147, 64%),
females (69.6%), rural residents (62.6%) and married (63.5%) and of low education (79.1%)
and low/middle socioeconomic states (53%). They had intact hearing perception at 250-
8000 Hz, SDS and type A tympanometry. One hundred and forty patients had tinnitus at
quite (or bedtime) and 95 of them (or 67.86%) had aggravation of tinnitus loudness by
masking noise. Decompensated tinnitus was reported in 77% (n = 177; G3 =52 or 22.6%,

G4 =62 or 27% and G5 = 63 or 27.4%) and compensated tinnitus was reported in 23% (n




=53; G1 =15 or 6.5%, and G2 = 38 or 16.5%). Figure 1 showed the demographics of the
studied patients and the differencesd; demographics between patients with
compensated vs decompensated tinnitus. There were no significant differences between
the two groups of patients in relation to different variables. Table 1 showed the
characteristics of tinnitus. It showed that the most frequently encountered sounds were
whistling (33.04%) and different sounds” descriptions in different occasions (27 %), while
clicking (7.4%) and sound echo (4%) were the least described types. Bilateral tinnitus of
equal intensity in both ears was more frequent than unilateral. Tinnitus was either
continuous or periodic. Thirty percent of ﬁtients observed that ear plugging resulted in
reduced tolerance to tinnitus loudness. There were no significant differences in the
tinnitus characteristics between patients with compensated and decompensated types
except that the latter had significantly longer duration of tinnitus at presentation (P =

0.03).

Psychological characteristics and stressors

Table 2 showed the results of the diagnostic work-up questionnaires and psychiatric
interviewing of patients. It showﬁ that the majority had clinically significant insomnia
(n = 187, 81.3%). The severe and extremely severe symptoms of depression, anxiety and
stress were reported in 17.4% (n = 40), 35.7% (n = 82) and 44.3% (n = 102) of patients,
respectively. Also, the majority of patients had perceived moderate (n = 106 or 46.1%)
and high (n =102 or 44.3%) stress to tinnitus. There were no gender differences in scores
of ISI, DASS-21 and PSS. Patients with decompensated type had significantly higher
scores for ISI (P = 0.001), DASS-21 (depression = 0.02, anxiety = 0.01, stress = 0.001)
compared to those with compensated tinnitus.

There were high frequencies of patients with somatic symptoms (75%) other than
tinnitus. They included non-specific headache (47.9%), gastrointestinal symptoms
(41.3%) (e.g. vomiting, bloating, diarrhea, abdominal gaseous distention, colic, etc without
definite etiology or similar concurrent conditions in close household contacts), poor

concentration (38.3% ) and erectile dysfunction (31.7%). Psychiatric interviewing showed




that 35.7% had non-specific anxiety disorder, 17.4% had major depression and 19.6%
fulfilled the criteria of somatization disorder. Higher frequency of somatization disorder
(23.7% vs 5.7%) and sexual dysfunction (49% vs 26.6%) were reported in patients with
decompensated compared to those with compensated tinnitus. Family history of
psychiatric disorders was reported in only 9.57% of patients.

The most frequently reported life stressors were financial (77.4%), marital (73%) and
siblings' (69.6‘@ issues. Few (8.83%) denied presence of life stressors (Table 3). We
observed that there were no significant differences in the frequencies of life stressor for

patients with decompensated compared to those with compensated tinnitus.

Results of correlation analyses

Significance correlations were found between duration of tinnitus and its severity and
perceived stress towards it and severities of depression, anxiety and stress symptoms and
insomnia; between perceived stress towaE tinnitus and severities of depression, anxiety
and stress symptoms and insomnia; and between seveﬁ'ties of insomnia and depression,
anxiety and stress symptoms (Table 4). Univariate analysis showed that there were
significant correlations between THI scores and duration of tinnitus (OR = 0.913, 95%CI:
0.758-1.262, P =0.02) and scores of ISI (OR = 0.853, 95%CI: 0.650-1.128, P= 0.001), DASS21
(depression: R = 0.430,.95%CI: 0.320-0.656, P = 0.01; anxiety: OR = 1.156, 95%CI: 0.886-
1.902, P = 0.001; stress: OR = 0.932, 95%CI: 0.843-1.230, P = 0.001) and PSS (OR = 0.923,
95%CI: 0.643-1.258, P = 0.001). Multivariate analysis showed that the only independent
predictors for tinnitus severity (THI score) were the duration of tinnitus (OR = 0.832,

95%CI: 0.640-1.158, P = 0.001) and PSS score (OR = 0.835, 95%CI: 0.540-1.125, P = 0.001).

DISCUSSION

The topic of chronic idiopathic tinnitus and its relation to psychological factors is
understudied in different countries. The core outcome domain of this study was
identification of psychosocial associates with tinnitus’s onset, severity and persistence.

Generally speaking, previous studies included the following information about tinnitus:




(1) Lesions in the auditory sensory pathway and its brain circuits often produce high-
pitched tinnitus (i.e. hearing loss is dominant in high-frequency tone sound stimuli with
ranges more than 4000 Hz. These ranges are not routinely tested in audiology clinicsl®l.
Tinnitus caused by auditory pathway lesions is often transient and disappears
spontaneously within short time regardless to its etiology. This is due to the activation of
thalamic filtering processes by the superior brain centers (i.e. switch-off the aberrant
signals expressed as noisy ear sounds). This process is termed habituation or
adaptationl®; (2) Clinicians observed that it is impossible at onset to predict the course of
tinnitus or whether an individual will develop compensated or decompensated tinnitus
overtime. However, audiologist and otologists usually advice the majority (~80%) of
individuals with tinnitus against frequent consultations as long as there is no hearing
deficits and intact comprehensive of speech, and to become accustomed to tinnitusl6-20]
as there is/are no standard symptomatic treatment(s) for tinnitus. The clinicians also
observed that there is no direct relation between tinnitus loudness and the severity of
SNHL. There are individuals with very severe hearing loss but never experienced
tinnitusl®l. In contrast, some clinicians reported an association between the estimates of
hearing loss and tinnitus loudness. However, such studies were criticized as their authors
did not exclude (during analyses) the co-variables which cguld associate with tinnitus
severity (as emotional stress or psychosocial factors)>15; (3) Most studies are focused on
tinnitus as a somatic stressor, i.e. the cause of adverse mental health. They also suggested
that the suffers of tinnitus seem to be more vulnerable to significant stress!'®l. However,
few indicated that tinnitus may begin in times of severe stress or after a period of
significant stressi2%; and (4) In many countries, the management of chronic tinnitus may
include interdisciplinary approach (i.e. neurologists, audiologists, psychologists and
psychiatrists)[-31.

In our sample, women to men ratio, was 2.3:1. The gender difference of prevalence
of chronic tinnitus is debated. Some studies reported higher frequencies in females.
Others found the reversel'218]. In this study, the higher frequency of participants from

females could be explained by the following: (1) females may be vulnerable to develop




chronic tinnitus than male; (2) Being housewives, females had free times for consultations
than males; (3) Females are commonly express their somatic symptoms, feelings and
stress more easily and frequently compared to males; and (4) Female s with or without
tinnitus had higher psychological risks throughout their lives and were more likely to
exhibit emotional disturbances (e.¢. mood swings, anxiety and stress), while males tended
to experience depression and social isolationl®l.

In this study, psychiatric interviewing revealed that participants had higher
frequencies and severities of insomnia, anxiety and stress symptoms. Many patients
(75%, n = 172) had repeated somatic symptoms in addition to tinnitus which are
distressing or result in significant disruption of daily life. They included insomnia,
headache, gastrointestinal tract (GIT) symptoms (vomiting, bloating, diarrhea, efc)
without explanatory cause, erectile dysfunction and memory deficits. These
manifestations were marked in patients with decompensated tinnitus.

Considering the age of participants at presentation, ~20% satisfied the DSM-IV
criteria of somatization disorder, a class of somatoform disorders(2627]. The same criteria
were applied for the classification in DSM-IV as “somatic symptom disorder”, a class of
somatic symptom and related disorderl3l. These criteria were previously termed as
“psychosomatic or psycho-physiologic disorders”. Non-specific anxiety disorder was
reported in 35.65%. Major depressive disorder was reported in 17.39%.

Exploring the psychosocial stressors, the majority (77 %) had drastic financial, marital
or siblings' stressful life events. In accordance, previous studies reported that 45%-78% of
patients with chronic idiopathic tinnitus satisfied the criteria of one or more psychiatric
disorders(>71416-18]  Some studies considered the role of stress-reactivity in tinnitus
onset!®1920], elli et all”l showed that 27% of patients with tinnitus had at least one
psychiatric diagnosis (as anxiety disorders in 28%, somatoform and mood disorders in
15%, and personality disorders in 3%) vs 5.6% for control subjects. The authors suggested
that, the psychological stressor greatly impacts the body physiological function with
improper stimulation of the autonomic nervous system, excess adrenaline secretion and

severe stress and anxiety and somatization. Fagelson/®! did a chart review for enrolled




patients to tinnitus service in the Veterans Affairs Medical Center. The authors reported
that 34% of patients with tinnitus also fulfilled the criteria for the diagnosis of
posttraumatic stress disorder (PTSD). They also reported that the following tinnitus
inquiries were more frequent in patients with tinnitus and PTSD compared to those with
tinnitus only, they include sudden onset of tinnitus, increased tinnitus severity, poor
tolerance to sounds and exaggeration of tinnitus with sounds. The authors suggested that
there might be several shared neural mechanisms between tinnitus and PTSD and affect
auditory behaviors (i.e. mutual reinforcement of symptoms of both tinnitus and PTSD).
Furthermore, several studies reported that the chronic and severe tinnitus which
followed traumatic brain injury, whether the involved individuals were from military or
civil personnel, is due to the emotional trauma or the higher distress level which was
experienced during the trauma event and not directly associated with the specific head
or neck injury®53¢l,

We observed the following associates and characters of tinnitus in the majority of
patients which highly suggest a contribution of non-sensorineural auditory problem: (1)
There was no deterioration of hearing over time with repeated audiometric tests despite
increase in tinnitus severity in the majority (77%)55}; (2) In the same individual in different
occasions, tinnitus originated from inside the head or the ear or both (36.09%), alternate
in origin from either left or right (15.22%) and had different descriptions (e.g. ringing at
sometimes and another description at another time) (27%); (3) The bilateral presentation
and equal intensity in both ears since onset (43.61%); (4) The descriptions of tinnitus as
whistling (33.04%), roaring (14.78%), clicking (7.4%) or sound echo (4%), which are non-
familiar descriptions for tinnitus associated with SNHL; (5) The non-continuous or
periodic pattern (47.83%); (6) Tinnitus was aggravated or became intolerable wia ear
plugging or masking noise (41.30%); and (7) Tinnitus severity and its perceived stress
were associated with the severity of anxiety, stress and depression symptoms and
insomnial1516.20],

Research studies found that insomnia reduced tolerance and increased the perceived

annoyance to tinnitus!%17%1 Authors have linked the conscious perception of tinnitus




and its loudness with time and insomnia to the hyper-arousal induced by hyperactivity
of the sympathetic nervous systeml3]. We also found that the only independent associates
to severe tinnitus were its chronicity and higher perceived stress towards it. We
suggested that psychological factors influence the conscious perception of tinnitus, result
in worsening of tinnitus (e.g. became continuous, increase in its loudness and prolonged
its duration) and also generate other functional somatic conditions as headache, poor
concentration, GIT manifestations, erectile dysfunction, etc. Research studies found an
independent association between neuroticism, obsession and anxiety traits and tinnitus
severityll516] It has been suggested that focusing attention on tinnitus increases fear,
tension and anxiety and emotional reinforcements followed by emotional exhaustion,
neuronal hyper-excitability, establishment of a neuronal plasticity in the limbic system,
particularly the amygdala and a vicious circle, resulting in chronic and severe continuous
perception of tinnitus!131417.39],

The results of this study support that the psychological factors play an important
role in the processes of perception, interpretation, treatment, and complications of
tinnitus/#l. Therefore, combined multidisciplinary management of patients with tinnitus
is required. Neuropsychiatric evaluation has to include counseling, education, and
reassurance, and reduction of depression, anxiety and stress and improving sleep pattern
by psychotropic medication, psychotherapy or other interventions!”?-2l, Psychotropic
drugs improve tinnitus by improving the depression anxiety, stress and sleep
disturbance. The previously used medication which have shown efficacy included
tricyclic antidepressants (as amitriptyline, nortriptyline and trimipramine) and selective
serotonin reuptake inhibitors (SSRIs) (as sertraline, citalopram, escitalopram, fluoxetine,
venlafaxine, fluvoxamine, and paroxetine)?'l. Folmer et all?!l in their retrospective study
on 30 patients with depression and started treatment with SSRIs and psychotherapy for
20.6 mo after tinnitus onset, the authors demonstrated a significant improvement of
tinnitus as evidenced by reduction of tinnitus severity index scores. The authors
concluded that, SSRIs elevated affectivity which accompanied tinnitus and therefore

reduced the intensity and frequency of tinnitus. However, some studies found that




although SSRIs improve symptoms of depression and anxiety but may worsen
tinnitusl2411 In tinnitus mouse mgdels, Tang et all*2l analyzed the brain tissue which
focused on the response of neurons in the dorsal cochlear nucleus to serotonin. The dorsal
nucleus is the portion of the cochlear nucleus with inhibitory characteristics and involved
in sensory processing. It is the portion of the cochlear nucleus which is affected by
tinnituﬁl’he authors observed hyperactivity and hypersensitivity of the mice to sounds
when the fusiform cells in the dorsal_cochlear nucleus was exposed to serotonin,
indicating that serotonin raises neuronal activity in the dorsal cochlear nucleus, They also
suggested that serotonin suppresses signaling through the auditory pathway and enhances
transmission through a multisensory pathway. Previous studies also suggested that the
main aim for the use of psychotropic medications is to treat the co-morbid
anxiety/depression in patients with tinnitus and not as a main symptomatic treatment of
tinnitus. Because not all psychotropic medications can worsen tinnitus, it is plausible to
suggest that it is better to switch to another psychotropic drug to improve depression and
anxiety symptoms without deterioration of tinnitus.

Up to our knowledge, this is the first study in our culture which evaluated the causal
relationship between psychological factors and tinnitus onset, severity and persistence.
However, this study has limitations which include a female predominance (i.e. gender
bias), however, we do not consider this a major weakness as statistical analyses were also
done after classification of patients from both gender into those with compensated vs

decompensated tinnitus.

CONCLUSION

Tinnitus was an infrequent earliest and dominant somatic symptom induced by severe
life stressors and psychological vulnerabilities. In many patients, the characters of
tinnitus were distinguished from that of solely auditory system lesions. Psychiatric
interviewing revealed the diagnosis anxiety disorder in 35.7%, somatization disorder in
19.6% and major depression in 17.4% of patients. Tinnitus severity was independently

associated with the longer duration of tinnitus and the individual's perceived stress




towards tinnitus. Therefore, multidisciplinary consultation (psychologists, psychiatrists

and neurologists) is important to acknowledge.

ARTICLE HIGHLIGHTS

Research background

Tinnitus is the most common auditory symptom with an estimated prevalence of 8%-40%
and life-long disabling problem in ~2.5%. Tinnitus an aberrant sound heard in the ears or
in both ears and head. It is believed to be a symptom of hearing impairment. However,
many audiologists observed that approximately 15%-30% of subjects with tinnitus had
neither manifest nor subclinical hearing impairment. Research studies indicated that
psychosocial factors as stress, anxiety, depression and insomnia are strong risks for the
chronic and severe tinnitus. They also reported comorbid psychiatric disorders as
anxiety, somatization and major depressive disorders in 23%-35% of patients with
tinnitus. Others reported improvement of tinnitus after the use of antidepressant or
anxiolytic medications. Many audiologist and otolaryngologist believe that tinnitus
requires multidisciplinary evaluation and management. As chronic idiopathic tinnitus
and evaluation of its psychosocial triggers is an understudied topic in many parts of the

world, therefore, it has to be addressed in different populations.

Research motivation

The research hotspots include determination of: (1) Characteristics of chronic tinnitus in
group of patients with no obvious hearing loss as a cause; (2) The comorbid psychosocial
stressors and psychiatric conditions and disorders which are associated with tinnitus
initiation, aggravation and chronicity; and (3) The predictors which are independently

associated with increase in the severity of tinnitus.

Research objectives
This study systematically assessed patients with chronic idiopathic tinnitus and the

psychosocial factors associated with its onset, increased severity and chronicity.




Research methods 8
2
Tinnitus handicap inventory, depression anxiety stress scale 21, perceived stress scale,

insomnia severity index and a designed questionnaire for determination of life stressors.

Research results

This study included 230 adult patients from both gender. They had chronic tinnitus with
a mean duration of approximately eleven months. Their previous ear, nose and throat
and audiology evaluations including pure tone audiometry at frequencies ranged from
250 to 8000 Hz did not reveal obvious cause for tinnitus. Decompensated tinnitus was
reported in 77%. The characters of tinnitus in many patients are distinguished from that
of tinnitus due to pure auditory pathway lesions, which included being originated from
ears and/or head, bilateral or alternate ear side, described as whistling, roaring, clicking,
or combined sound, aggravated by ear plugging, stress, anxiety and insomnia and
absence of hearing deterioration overtime. Psychiatric evaluation revealed frequent
comorbid conditions and disorders including stress, anxiety, somatic problems,
depression, enhanced perceived stress towards tipnitus and anxiety, somatization and
major depressive disorders. We also reported that the variables which were highly
significant and independently associated with tinnitus were its duration and increased

stress perception towards tinnitus.

Research conclusions

Tinnitus was a common and predominant somatic symptom in response to severe life
stressors and psychological susceptibility. The tinnitus variables showed distinct
characteristics which differentiate it from tinnitus caused by pure auditory system
lesions. Psychiatric interviewing revealed that the majority of patients had symptoms of
stress, anxierﬁ depression, and sleep disturbance of variable severities. Anxiety and

somatization tisorders were reported in 35.7% and 19.6% of patients, respectively. Major




depressive disorder was reported in 17.4%. The inter-individual variability to stress

perception and anxiety were strong triggers for tinnitus, its severity and chronicity.

Research perspectives

In our locality, the importance of the psychosocial factors for the initiation, aggravation
and chronicity of tinnitus are understudied. Multidisciplinary consultation
(psychologists, psychiatrists and neurologists) is important to acknowledge among the
audiologists and otolaryngologists who primarily consult patients. Also future
longitudinal studies are required to determine the tinnitus outcomes before and after

treatment with psychotropic medications.
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