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ABSTRACT

_Objectives: To determine the characteristics of tinnitus and its association with clinical and

demographic variables including psychological health.

Methodology: This cross-sectional study recruited 80 tinnitus cases from ENT outpatients
of District Head Quarter Hospital Chakwal from over a period of 6 months from 1st Jan
2019 to 31st June, 2019, using convenience sampling. Sample included both genders,
aged 18-75 years with tinnitus for at least three months. Tinnitus Handicap Inventory (THI)
& Depression Anxiety and Stress Scale 21 (DASS-21) were used for data collection &
analysis done using SPSS-version 20. Anova statistics & Pearsons correlation was
determined for THI and DASS-21. Chi-square test was used to see any association with
clinic-demographic variables. P<0.05 was considered significant.

Results: Study revealed 30(37.5%) cases with mild, 20(25%) each with moderate and
severe while least 4(5%) catastrophic tinnitus. Tinnitus severity was significant associated
with gender (p=0.005), age (p=0.035), educational level (p=0.049), occupation (p=0.002),
duration of tinnitus (p=0.038), site of tinnitus (P<0.001) and type of tinnitus sound
(P=0.003). Duration of tinnitus was associated with anxiety (p=0.024), site of tinnitus was
associated with THI (p=0.016), anxiety (p=0.021), stress (p<0.001) and depression
(p=0.02) and total DASS-21 (p=0.005). A significant positive correlation was present
between tinnitus handicap, Anxiety, stress, depression and DASS-21 total score (P<0.001).
Conclusion: Mild tinnitus was most prevalent (37.5%) with Tinnitus severity having
significant association with gender, age, educational level, occupation, duration of tinnitus,
site of tinnitus, and type of tinnitus sound. Duration of tinnitus was also associated with
anxiety while site of tinnitus has association with THI, anxiety, stress, depression and total
DASS-21. Significant positive correlation is present between THI and Anxiety, stress,
depression and DASS-21 total score.
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Introduction

is one of the common mental disorders affecting majority of
people worldwide.!

Mental and physical disability both affects one’s
quality of life by limiting participation in activities of daily living.
personal
described by
Classification of Functioning, Disability and Health Framework
all contributed in case of mental and physical disability. Tinnitus

Health condition
environmental

of a person,
factors as
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Tinnitus is a frequently occurring complaint with
people worldwide suffering from tinnitus.2 It is defined as a
conscious perception of sound with no external acoustic
stimulus.® The sound may be unique for an individual like the
sound of whistling, hissing & raining etc. and may have
intermittent or continuous character resulting in varying level of

factors and
International
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annoyance* and can also become catastrophic? affecting quality
of life. 4

Tinnitus has previously been associated with auditory
hallucinations; however, it is not considered as auditory
hallucination or related to schizophrenia. It varies in loudness
from 5-10 dB & has a frequency from 6-8 kHz making
measuring difficult.2 It is labeled as Subjective tinnitus where
only the individual affected hears the sound and Objective
variety where others around can also hear the tinnitus sound.?
Objective variety usually results from either a vascular
phenomenon or muscular changes including spams of middle
ear or palatal musculature .2

Tinnitus prevalence ranges from around 5% to 43%
however, McCormack A et al. noted a prevalence range of
11.9% to 30.3% for studies utilizing one definition of tinnitus 5
while a recent European study reported a prevalence rate of
14.7 to 28.3%.5 Tinnitus is a public health concern. Deficient
awareness of causes and impact of tinnitus is not without
implications especially for audiologists who are responsible for
maintain hearing health the population throughout their life
span.’

Tinnitus is a distressing clinical condition with 0.5 to
2.5% suffering significant distress which interferes with
individuals’ quality of life 8 including psychological conditions.®
Also increasing age has been reported to result in increased
tinnitus intensity as well as psychological issues, however
research is required to further validate the association of
tinnitus with psychological issues* including depression.!!

A study by Reavis KM et al. revealed that population
with tinnitus was more vulnerable to depression and anxiety in
their lifespan compared to those not having tinnitus, hence
determination of association of severity of tinnitus and mental
states like depression and anxiety may be important since it can
be of help in identifying the population groups who should be
considered for targeting interventional strategies.?

Zhang et al in 2023 had explored the factors related
with acute and chronic tinnitus for understanding clinical, and
demographic characteristics and psychoacoustic status of
tinnitus patients. Cross-sectional study was carried out for a
period of 1 year. The outcomes of this study had interpreted
that chronic tinnitus patients were at higher risk for depression,
while patients in acute stage were at higher risk for sleep
disturbances, anxiety, and an increase of tinnitus perception.'3

Loughlin et al in 2023 studied the positive attitude of
tinnitus patients who had taken rehabilitation programs. The
findings of this cross-sectional study had demonstrated that
tinnitus patients had shown positive behavior. Cheng et al in
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2023 expounded the association of tinnitus and risk of
attempted suicide in diagnosed patients of tinnitus. The study
was carried out for a period of one year. The results of this
study had depicted a positive correlation between risk of suicide
and tinnitus. As tinnitus is directly related with stress and
depression, hence causes a higher risk of suicide in tinnitus
patients.15

Baniotopoulou et al in 2023 had investigated the
relationship between neutral sounds and psychological
association. Mayring’s content analysis was used for exploring
this relationship. Nine tinnitus patients were included in this
qualitative examination of patients. The results of the study had
illustrated that auditory stimuli are intricately associated with
emotional states which can further evoke the emotional
reactions. Three sound-induced associations were studied in
this research including factors linked to episodic memories,
affective factors, and other components like sensory overload
and physical stress. 6

Rademaker et al in 2022 explicated that tinnitus is a
heterogeneous group of disorders with variations in its onset
and its related complications. Mental disease like depression
and anxiety have been defines as psychological risk factors for
tinnitus."” Manuela et al in 2022 investigated different factors
which are responsible for causing tinnitus. This observational
study had demonstrated various factors with tinnitus such as
older age, higher blood pressure, high Body Mass Index,
hearing loss, male gender, and smoking history. 8

Molnar et al in 2022 analyzed the correlation between
anxiety, depression, and tinnitus handicap among patients
having primary tinnitus. 120 patients were examined using Beck
Depression Inventory, Tinnitus Handicap Inventory, and
Symptom-Checklist-90-Revised. The results of this study had
shown that tinnitus handicap had a significant impact on
depression scores’®

Literature has suggested research on association of
tinnitus with with factors like age and psychological health.®
Also studies to verify association of tinnitus with psychological
domains of depression and anxiety have been proposed.10
Hence current study was conducted to determine the
characteristics of tinnitus and its association with clinical and
demographic variables including psychological health with the
research hypothesis that “psychological aspects are associated
with tinnitus”. This study is of significant importance for
clinicians to abreast them to better manage their tinnitus
customers and for providing a base for future research.
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Methodology

Current cross-sectional study recruited N=80 cases
with tinnitus from ENT outpatients of District Head Quarter
Hospital Chakwal using non-probability convenience sampling
over 6 months’ duration from 1st January, 2019 to 31st June,
2019. Sample comprised both genders, aged 18-75 years with
complaints of tinnitus for the preceding three months. Patients
with Meniere’s, Sudden Sensory Neural HL, middle ear
diseases were excluded from the study

Basic demographic sheet, Tinnitus Handicap
Inventory (THI) and Depression Anxiety and Stress Scale 21
(DASS-21) were utilized for data collection.

THI is a 25-item valid and reliable tool to assess
subjective severity of tinnitus handicap with a Chronbach’s
alpha value of 0.942 20, Scoring is based on participants
response to each item with 4 points for ‘Yes’, 2 for ‘Sometimes’
and 0 for ‘No’. The summed response score ranging from 0 to
100, with increased score indicating severity of tinnitus and on
the basis of severity it is divided into Catastrophic (78-100),
Severe (58-76), moderate (38-56), mild (18-36) and slight (0-
16). DASS-21 is a 21-item valid and reliable scale to measure
the level of depression, anxiety and stress with 7 items in each
with score rated as ‘0’ for ‘did not apply to be at all’, for ‘applied
to me to some degree, or some of the time’, 2 for ‘applied to me
a considerable degree or a good part of time’ & 3 for ‘applied to
me very much or most of the time’.

Study was carried out following ethical approval of
Institutional Research Board of IIRS, Isra University, Islamabad
vide registration No. 1609-MPhil HS-008 dated 29th November,
2018 and informed consent of the study participants before
recruiting them for the study.

Patients’ data was collected by researcher herself
and questionnaire filled by the researcher as per patients’
responses. For the statistical analysis of collected data SPSS-
version 20 was utilized. Anova statistics were utilized to see
association of tinnitus characteristics with DASS-21, Pearson
correlation was determined between tinnitus handicap index
and DASS-21. Chi-square analyzed association between
demographic and clinical variables. P<0.05 was considered
significant.

Results

Current study with a sample of N=80 participants
(table 1) with mean age of 43.05+16.49 years comprised
42(52.5%) females & 38(47.5%) males with majority 20(25%)
each in the age group of 26-45 &56-65 years with most
22(27.5%) having matric qualification & housewives 22(27.5%).
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In current study most 30(37.5%) suffered mild tinnitus
handicap followed by moderate and severe in 20(25%) each
and least 4(5%) had catastrophic tinnitus.

There was significant association (p=0.005) of gender
with THI categories with most females having moderate and
severe handicap, while most males having mild tinnitus
handicap. Similarly, age was significantly associated (p=0.035)
with THI categories with more 26-35 years and 5 to 65 years
age group having severe tinnitus handicap. Also, educational
level was associated (p=0.049) with severity of tinnitus
handicap with those with higher education revealed less severe
tinnitus compared to matric. Occupation was also significantly
(p=0.002) associated with severity of handicap with more
housewives having severe tinnitus.

Though history of ENT surgery was present in
12(15%) and hearing was affected in 58(72.5%), however
hearing loss and history of ENT surgery were not associated
with THI categories. Similarly, no significant association was
noted for degree of hearing loss in both right and left ear (table
[). Tinnitus characteristics (table II) including duration of tinnitus
revealed significant (p=0.038) association with THI categories
with more cases having moderate and severe handicap in the 3
months to <1 year and <3-month groups, compared to those
with longer duration. Similarly, site of tinnitus also revealed
significant (P<0.001) association with those having tinnitus in
both ears having more severe handicap. Number of tinnitus
sounds did not reveal significant association with THI
categories. Type of tinnitus sound was significantly (P=0.003)
associated with THI categories with more cases of machine like
and whistling tinnitus in the severe category and more cases of
whistling and ocean roar in the catastrophic category.

Anova statistics (table Ill) revealed significantly
association (p=0.024) of duration of tinnitus with Anxiety with
highest (12.00+10.10) mean scores for < 3months duration and
lowest for > 3 years duration (5.33+4.5); while no association
with stress, depression and THI score was noted. Site of
tinnitus revealed significant association with THI (p=0.016),
Anxiety (p=0.021), Stress (p<0.001) and depression (p=0.02)
and total DASS-21 (p=0.005) with highest sores for right ear.
Type of tinnitus did not reveal significant association (p>0.05)
with THI and DASS-21 though scores were higher for tonal
tinnitus. Different tinnitus sounds did not reveal association
(p>0.05) with THI and DASS-21.

Pearson’s Correlation matrix (table 4) revealed
significant positive correlation of THI with Anxiety, stress,
depression and DASS-21 total score with P<0.001. Anxiety,
stress, depression and total DASS-21 total were also revealed
significantly positive correlation (p<0.001) with each other.
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Table I: Frequency distribution of clinic-demographic data of participants versus severity of tinnitus handicap Cross Tabulation & Chi-

square association. (n=80)

Variable Group [n(%)] Tinnitus Handicap Inventory: Category Chi- square
Slight Mild Moderate Severe Catastrophic X2, P-value
(n=6) (n=30) (n=20) (n=20) (n=4)
Gender Male [38(47.5)] 2 22 8 4 2 15. 04,
Female [42(52.5)] 4 8 12 16 2 0.005*
Age Group 18-25 10 (12.5)] 2 4 2 2 0
26-35 [20(25)] 2 4 4 8 2
36-45 [12(15)] 0 8 2 2 0 32.81,
4655 [14(17.5)] 2 4 6 0 2 0.035"
56-65 [20(25)] 0 6 6 8 0
66-75 [4(5)] 0 4 0 0 0
Education Uneducated [12(15)] 0 4 4 4 0
Primary [4(5)] 0 0 0 4 0
Matric [22(27.5)] 2 6 4 8 2
Intermediate [4(5)] 0 4 0 0 0
Under graduate [18(22.5)] 2 6 6 2 2 3148,
Post graduate [20(25)] 2 10 6 2 0 0.049"
Occupation House wife [22(27.5)] 0 4 6 10 2
Student [10(12.5)] 2 4 2 2 0
Business man [6(7.5)] 0 2 2 0 2
Farmer [2(2.5)] 0 2 0 0 0
Govt Employee [8(10)] 0 4 2 2 0 59.32,
Retired person [14(17.5)] 0 6 4 4 0 0.002"
No job [4(5)] 0 4 0 0 0
Army professional [8(10)] 4 2 2 0 0
Traffic warden [6(7.5)] 0 2 2 2 0
History of ENT  Yes [12(15)] 0 4 4 2 2 5.75,
surgery No [68(85)] 6 26 16 18 2 0.218
Hearing Normal [22(27.5)] 2 12 4 2 2 711,
Affected [58(72.5)] 4 18 16 18 2 0.13
Normal [24(30)] 2 10 4 6 2
2 Mild [19(23.8)] 0 10 5 2 2 25.83,
3 8 Moderate [22(27.5)] 4 5 9 4 0 0.057
% E, Moderately severe [9(11.3)] 0 3 0 6 0
I e Severe [6(7.5)] 0 2 2 2 0
5 Normal [9(11.3)] 1 3 1 3 1 9.08,
j‘;,’, 5 Mild [5(6.3)] 0 3 1 1 0 0.696
o & Moderate [11(13.8)] 0 5 4 1 1
- Moderately severe [1(1.3)] 0 0 0 1 0

Discussion

In current study most 37.5% suffered mild tinnitus
handicap followed by moderate and severe in 25% each and
least 5% had catastrophic tinnitus. In contrast another local
study revealed severe tinnitus in 34.87% and catastrophic in
17.10%.2"

Current study with a sample of N=80 participants with
mean age of 43.05£16.49 years with majority 20(25%) each in
the age group of 26-45 &56-65 years. In a systematic review,
Abby Mc Cormack et al. noted that 76.7% researches had
reported the development of tinnitus in various age groups, with
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a general trend of tinnitus to increase with age.22 Similarly in the
current study age was significantly associated (p=0.035) with
THI categories with more 26-35 years and 56 to 65 years age
group having severe tinnitus handicap. Literature revealed
increased prevalence of tinnitus with advancing age.*5 In
contrast Ukaegbe OC et al. reported no correlation between
THI score and age. 23

In present study, sample included 42(52.5) females &
38(47.5) males with a significant association (p=0.005) of
gender with THI categories with most females having moderate
and severe handicap, while most males having mild tinnitus
handicap. In contrast literature revealed higher prevalence for

JRCRS 2024 Vol 12 No 1 6



Table II: Frequency distribution of characteristics of tinnitus versus severity of tinnitus Cross tabulation & Chi-Square association.

(No=80)
Tinnitus Handicap Inventory: Category Chi-Square
Variable Group [n(%)] Slight Mild Moderate Severe Catastrophic X2, P-
(n=6) (n=30) (n=20) (n=20) (n=44) Value

. < 3 Month [22(27.5)] 4 6 4 6 2
HE 3 month to <1 Year [32(40)] 0 12 10 8 2
== 1 Yearto <3 Years [20(25)] 0 12 4 4 0 S
e >3 Years [6(7.5)] 2 0 2 2 0

Right ear [10(12.5)] 0 0 4 4 2
s 28 Left ear [10(12.5)] 0 6 0 2 2 48.00,
2 Both ears [58(72.5)] 4 24 16 14 0 0.000"
@i= Somewhere from head 2 0 0 0 0

[2(2.5)]
- - Tonal [50(62.5)] 4 16 12 16
£3% Non- Tonal [30(37.5)] 2 14 8 4 2 405,
= .,g 2 0.399

Insect / Cricket sound 0 4 6 0 0
2 [10(12.5)]
£ Machine like [14(17.5)] 2 4 2 6 0
=g Wind Blowing [8(10)] 0 4 2 2 0
@ B — 42,06,
8 Whistling [24(30)] 0 6 8 8 2 0.003*
= Ocean roaring [12(15)] 0 6 0 4 2

Others [12(15)] 4 6 2 0 0

males.*15.16 While Ukaegbe OC et al. reported no correlation of
THI score with gender. 23

Jung DJ et al. revealed that lower level of education
was associated with higher degree of tinnitus.2* Similarly
educational level was significantly associated (p=0.049) with
severity of tinnitus handicap with those with higher education
having less severe tinnitus compared to matric. While
occupation was also significantly (p=0.002) associated with
severity of handicap with more housewives having severe
tinnitus in current study. While literature revealed high
occupational noise exposure which was self-reported had
association with tinnitus.2> In current study, though history of
ENT surgery was present in 12(15%) and hearing was affected
in 58(72.5%), however hearing loss and history of ENT surgery
were not associated with THI categories. Similarly, no
significant association was noted for degree of hearing loss in
both right and left ear. Similarly, a study by Cuesta & Cobo
revealed that there was no significant correlation between
tinnitus distress and HL2 while Gibrin PC et al. reported that HL
was affected in 79% cases with tinnitus.2” Similarly in another
local study 90% tinnitus patients suffered HL.2' However, Aqeel
M et al. reported HL to be a significant positive predictor of
tinnitus (P<0.001).28 In contrast to our study Biswas R et al.
reported significantly higher prevalence of tinnitus with
increasing hearing loss 8 and those with HL suffered
significantly more in ADL.'5 While Ageel M et al reported that
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tinnitus with profound HL had less change of psychological
issues compared to those with mild or moderate HL.28

Literature reveals no significant correlation of THI
score with the characteristics of tinnitus including tinnitus
duration, tinnitus frequency, tinnitus loudness and side of
tinnitus.22 In contrast current study revealed that duration of
tinnitus has significant (p=0.038) association with THI with more
cases having moderate and severe handicap <1 year groups,
compared to those with longer duration; site of tinnitus having
significant (P<0.001) association with those having tinnitus in
both ears having more severe handicap; type of tinnitus sound
having significantly (P=0.003) associated with THI categories
with more cases of machine like and whistling tinnitus in the
severe category and more cases of whistling and ocean roar in
the catastrophic category. However, number of tinnitus sounds
did not reveal significant any association with THI.

Literature reveals association of tinnitus, anxiety and
depression.”  While current study revealed significantly
association (p=0.024) of duration of tinnitus with Anxiety with
highest (12.00+10.10) mean scores for <3months duration and
lowest for >3 years duration (5.33+4.5); while no association
with stress, depression and THI score was noted. Gomaa MA
reported that duration of tinnitus correlates with depression
severity and severity of stress.?
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Table lll: Tinnitus characteristics versus THI score & Depression, Anxiety and Stress Mean Score Association. One-way Anova

Statistics. (n=80)

Variable Group (n) THI Total Score Depression Anxiety & Stress Scale Score
Anxiety Stress Depression Total DASS
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Duration <3Month (22)  43.81+23.57 12.00+10.10 13.45+9.03 9.6348.18 32.54421.59
3 month to <1 46.50+17.20 10.1946.57 14.37+7.64 11.8746.79 36.12+19.57
Year (32)
1Yearto<3 37.40£19.70 5.645.72 11.245.89 8.6+7.84 23.7+16.69
Years (20)
> 3 Years (6) 34.66+19.12 5.33+4.5 8.67+4.13 6.6745.75 20.67+4.50
P-value 0.311 0.024 0.239 0.267 0.072
Site of Right ear (10) 55.60+14.13 15.2£10.03 21.6+8.47 15.6£7.70 46.8£19.71
Tinnitus Left ear (10) 44.80+21.89 11£10.55 13.6+4.29 1045.81 33.6+16.73
Both ears (58) 41.104£19.36 8.076.32 11.7246.65 9.45+7.28 28.65+18.30
Inside head (2)  10.00+00 210 0 0 2
P-value 0.016 0.021 0 0.02 0.005
Type Tonal Tinnitus 44.80+20.18 0.88+8.16 12.24+8.498 10.96£7.71 30.56+19.39
(50)
Non- Tonal 38.93£19.36 8+7.01 1445.66 8.5346.87 31.4£19.66
Tinnitus (30)
P-value 0.205 0.297 0.316 0.16 0.853
Sound Insect / Cricket 40.80+13.89 9.6£2.46 14.8+3.91 1246.11 39+16.44
sound (10)
Machine like 44.00+21.76 10.7146.16 12.28+9..69 10.28+6.02 32.574£19.33
(14)
Wind Blowing 42.50+17.19 12.57.62 12.547.31 12+£10.47 36.5+24.48
(8)
Whistling (24) 48.16+17.20 10.5+10.21 13.83+8.48 1247.64 3254194
Ocean roaring 45.00+£24.82 7+8.16 15.334£5.48 7.67£7.57 30+20.5
(12)
Others (12) 29.00+20.98 4.33+3.41 815.78 5.3345.61 16+10.5
P-value 0.168 0.133 0.191 0.108 0.075

In current study the hypothesis “psychological
aspects are associated with tinnitus” is accepted. It also
revealed significant association of THI (p=0.016), Anxiety
(p=0.021), Stress (p<0.001) and depression (p=0.02) and total
DASS-21 (p=0.005) with site of tinnitus with highest sores for
tinnitus in right ear but type of tinnitus did not reveal association
with THI and DASS-21 though scores were higher for tonal
tinnitus. Also, different tinnitus sounds did not reveal
association with THI and DASS-21 though Stegeman | et al.
reported that Stress, anxiety and depression were tinnitus
related risk factors. 30

In present study significant positive correlation of THI
was present with anxiety, stress, depression and DASS-21 total
score (P<0.001) & anxiety, stress, depression and total DASS-
21 total also revealed significantly positive correlation (p<0.001)
among each other. Similarly significant (p<0.05) association
between tinnitus and psychological issues including depression
and anxiety were reported in another study by Shaid F et al, 3!
However Reavis KM et al. in their population based study also
reported association of tinnitus with anxiety and depression 2 A
local study by Ageel M et al. also revealed that tinnitus was
significant predictor (P<0.001) and significant (P<0.001)
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positive correlation was present between tinnitus with anxiety,
depression and stress.28

Conclusion

This study concluded that with the prevalence of 32%,
whistling, tonal and bilateral tinnitus were most prevalent in
District Headquarter Hospital Chakwal. There is significant
association of tinnitus with depression, anxiety and stress.
Tinnitus has impact on the mental life of the patients.
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