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ABSTRACT

Introduction: Tinnitus is a common hearing disorder that carries substantial physical and psychological effects, yet physicians encounter significant
difficulties in managing tinnitus due to limited diagnostic resources and a lack of collaborative care.

Objective: To determine the prevalence of tinnitus and assess current management practices, along with identifying key diagnostic and therapeutic
challenges in a resource-constrained tertiary care hospital.

Methodology: This hospital-based convergent parallel mixed-methods, descriptive cross-sectional study was conducted at Rawal General and Dental
Hospital, Islamabad Pakistan. A total of 2,088 adult general ENT outpatient attendees (> 18 years) were screened. Patients presenting with subjective
tinnitus for at least one month (n=320) were enrolled in the study. Data were collected through interviews, clinical examinations, audiological testing,
and evaluation of treatment strategies. Quantitative data were processed using SPSS v 25, while concurrent qualitative clinician interviews identified
structural barriers.

Results: Overall ENT outpatient point prevalence of tinnitus was 13.6% (284/2,088). Bilateral tinnitus (62.3%; n=177), hearing loss (68.3%; n=194),
sleep disturbances (44.7%; n=127), and anxiety/depression (28.2%; n=80) were reported in these patients. Pharmacological treatment was used in
62.0% (n=176), whereas cognitive behavioral therapy (CBT) was administered to 8.5% (n=24). Follow-up non-attendance was 62.7% (n=178).
Significant association was seen between laterality and pharmacological treatment (p=0.043), laterality and imaging referral (p=0.001), hearing loss
and hearing aids (p=0.026), sleep disturbance and CBT (p=0.037) and pulsatile tinnitus and imaging referral (p<0.001). Qualitative interviews (n=6)
identified key systemic bottlenecks, including fragmented inter-departmental referrals, lack of dedicated audiometric diagnostic protocols, and absence
of standardized counseling pathways in public tertiary care settings.

Conclusion: Subjective tinnitus affects an estimated 13.6% of general ENT attendees in resource-limited tertiary settings, where management relies
heavily on empirical pharmacotherapy while non-pharmacological modalities remain underutilized.
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INTRODUCTION

Tinnitus — the perception of sound in the absence of an external
acoustic stimulus is a common auditory symptom that
significantly impairs quality of life. Although not inherently life-
threatening, it frequently co-occurs with sleep disturbances,
anxiety, depression, and cognitive fatigue.> Globally, tinnitus
prevalence is estimated between 10% and 15%, with higher rates
reported among older adults and populations exposed to
occupational noise.?®

In South Asia, and specifically Pakistan, the true
epidemiological burden of tinnitus remains poorly characterized
due to fragmented epidemiological tracking and limited public
health prioritization of auditory disorders.* Existing regional
literature indicates a high burden of unaddressed hearing loss
and associated psychosocial distress, yet tertiary care centers
operate under severe infrastructural and  workforce
constraints.*® Patients in Pakistan often present to tertiary
facilities from vast catchment areas, traversing primary and
secondary care facilities that lack dedicated audiological
services, specialized diagnostic imaging (such as MRI), and
multidisciplinary neuro-otology clinics.>¢ While international
guidelines emphasize multimodal management—including
cognitive behavioral therapy (CBT), sound therapy, and
structured counseling—these modalities remain largely
unstandardized or inaccessible in local public healthcare
settings.5”

Evaluating tinnitus in a resource-constrained tertiary setting
requires more than measuring patient-level symptom
frequencies; it demands an understanding of the systemic
challenges faced by healthcare providers.®® Existing
epidemiological literature on tinnitus in South Asia has
predominantly focused on isolated clinical profiles or
specialized audiometric testing. However, empirical data
evaluating  real-world  management  patterns,  non-
pharmacological treatment utilization, and follow-up adherence
barriers in low-resource public tertiary settings remain scarce.

A mixed-methods approach is therefore critical: quantitative
clinical data provides essential metrics on prevalence, comorbid
patterns, and treatment utilization, while qualitative clinician
perspectives illuminate the structural bottlenecks, inter-
departmental fragmentation, and training gaps that hinder
effective delivery of care. To bridge these gaps, this study aimed
to determine the prevalence and clinical presentation of tinnitus
among patients attending an ENT outpatient department at a
resource-constrained tertiary care hospital in Pakistan, evaluate
current therapeutic practices, and identify key institutional
challenges to inform context-specific clinical pathways.

METHODOLOGY

This hospital-based convergent parallel mixed-methods,
descriptive cross-sectional study was conducted at Rawal
General and Dental Hospital, Islamabad, Pakistan from 1%
January 2024 to 30™ June 2024. Ethical approval was obtained
from the institutional review board (Ref. No. RIHS/007063
dated 21% December 2923) of Rawal General and Dental
Hospital Islamabad, Pakistan and written informed consent was
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taken from all the patients. Quantitative and qualitative clinician
data were collected concurrently and integrated during the
interpretation phase. The quantitative component quantified
tinnitus prevalence, clinical characteristics, and management
patterns, while the qualitative component explored institutional,
diagnostic, and therapeutic bottlenecks through semi-structured
clinician interviews. The two datasets were analyzed separately
and integrated at the interpretation stage to triangulate clinical
outcomes with health system constraints.®1® The sample size
was calculated using the WHO sample size calculator, with
parameters set at an anticipated tinnitus prevalence of 14%, a
95% confidence level, and a 5% margin of error.'! To establish
prevalence, all consecutive adult patients (> 18 years) attending
the general ENT outpatient department during the study period
(N=2,088) were systematically screened for tinnitus symptoms
during clinical intake. From this screened population, patients
presenting with unilateral or bilateral subjective tinnitus
persisting for at least one month were enrolled into the tinnitus
study cohort. Both new and follow-up patients attending the
ENT outpatient department were considered. Patients with acute
ear infections and those unable to provide a reliable history due
to cognitive impairment were excluded.

Data were collected using a structured questionnaire
administered during ENT outpatient visits. Psychosocial distress
(anxiety and depressive symptoms), sleep quality, and
functional impact were assessed via structured self-reported
items rather than formal psychiatric psychometric scales. The
questionnaire was developed by the research team, adapted from
standardized otological intake frameworks, and content-
validated by a panel of senior ENT specialists and audiologists.
It was pre-tested on 15 patients to ensure clarity and cultural
appropriateness (pilot data excluded from final analysis). The
multi-item sections of the questionnaire demonstrated good
internal consistency reliability, with a Cronbach’s alpha (o) of
0.82. The questionnaire captured demographic details, tinnitus
characteristics (onset, duration, and nature), associated
symptoms (hearing loss, vertigo), occupational noise exposure,
treatment history, and perceived quality of life.

Clinical evaluation included otoscopic examination, pure tone
audiometry, and tympanometry where possible. Patients with
unilateral or pulsatile tinnitus were referred for MRI when
imaging resources were available. Treatment modalities such as
pharmacologic interventions, educational counseling, hearing
aids, or referrals for cognitive behavioral therapy were recorded.

All data were analyzed using SPSS v 25. Descriptive statistics
such as frequencies, percentages, means, and SD were used to
summarize demographic characteristics, tinnitus prevalence,
and management practices. The normality of continuous
variables (e.g., age) was assessed using the Shapiro—Wilk test (p
> 0.05), and homogeneity of variance was confirmed using
Levene's test. Inferential statistics, including chi square test for
categorical variables (e.g., laterality, associated symptoms vs.
management interventions) and independent t-tests for
continuous measures (e.g., age across clinical subgroups), were
applied. Effect sizes (Odds Ratios with 95% Confidence
Intervals) were reported. A complete-case analysis approach
was applied to handle missing data (n=36 excluded due to

WwWw.jrmi.pk




I OA | Prevalence, management practice and challenges of tinnitus in a resource constrained tertiary care hospital: a convergent parallel ...

incomplete records). To manage the potential for Type | error
across multiple pairwise exploratory comparisons, the
Benjamini—-Hochberg procedure was evaluated. A p-value of <
0.05 was considered significant.

Qualitative data from semi-structured clinician interviews were
transcribed and thematically analyzed. To explore institutional
challenges and management practices, qualitative data were
collected via semi-structured interviews with six clinicians and
hearing healthcare professionals (ENT consultants, resident
medical officers, and audiological staff) actively managing
tinnitus cases in the department (inclusion criteria: > 1 year of
clinical experience in the ENT department; exclusion criteria:
non-clinical staff or those declining audio recording). Clinicians
were recruited using purposive sampling until thematic
saturation was reached. Written informed consent was obtained
from all participating clinicians prior to the interviews. The
semi-structured interview guide consisted of open-ended
questions focusing on diagnostic infrastructure, referral

pathways, multidisciplinary coordination, and therapeutic
limitations. Interviews were audio-recorded, transcribed
verbatim, and analyzed using thematic analysis following Braun
and Clarke's framework. To ensure inter-coder reliability, two
independent researchers coded the transcripts independently.
Initial coding disagreements and thematic discrepancies were
resolved through discussion and consensus with a third senior
author.

RESULTS

Out of 2,088 general ENT outpatient attendees screened, a total
of 320 patients with persistent tinnitus were initially enrolled.
Thirty-six patients were excluded due to incomplete diagnostic
or audiological records, representing an exclusion rate of 11.3%
(n=36/320). Consequently, 284 patients constituted the final
analytical sample. This yields an overall tinnitus prevalence of
13.6% (n=284/2088) among general ENT outpatient visits
(Figure 1).

e® ¢ Total General ENT OPD Attendees Screened

(N = 2,088)

|

2

Identified with Persistent Tinnitus

(n = 320)
' €9 Excluded (n = 36)
_______ e Incomplete clinical/audiometric data
(n = 22)
e Declined full diagnostic workup
(n=14)
- ——
N T Final Analytical Tinnitus Cohort
aEan

(N = 284)

Unilateral Tinnitus
(n =107, 37.7%)

9

99

Bilateral Tinnitus
(n=177, 62.3%)

Figure 1: Participant flow diagram

The age variable showed a normal distribution (p >0.05). The
tinnitus cohort (n=284) was predominantly male (55.6%), with
a mean age of 45.8+13.2 years among the 284 patients. Bilateral
tinnitus was present in 62.3% of patients. Additional
demographic and clinical characteristics are summarized in
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Table 1. Self-reported anxiety/depressive symptoms were
observed in 28.2% of tinnitus patients, while concomitant
hearing loss was present in 68.3%, occurring more frequently
among older age groups (Table 2).
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Table 1: Demographic and clinical characteristics of tinnitus patients (n=284)

ariapie egue Pe e dade
o Male 158 55.6
: Female 126 444
. Unilateral 107 37.7
e Bilateral 177 62.3
< 6 months 90 31.8
Duration o Dto 6-12 months 76 26.7
> 12 months 118 415
Hearing loss 194 68.3
Assogiated o Sleep disturbance (self-reported) 127 44.7
Dizziness/Vertigo (self-reported) 85 29.9
Pulsatile tinnitus 28 9.8

Note: Percentages are calculated based on the total cohort (n=284). tAssociated symptoms are non-mutually exclusive, as individual patients could
present with two or more concomitant symptoms simultaneously; therefore, the sum of counts (n) exceeds 284 and cumulative percentages exceed

100%.

Table 2: Comorbidities and risk factors in tinnitus patients

(n=284)
ariable eque Percentage
pertensio 91 32.0
Anxiety/depression (se 80 28.2
eported
Diabetes me 50 17.6
Occupational noise exposure 104 36.6
oking 72 254
e of ototo edicatio 26 9.2

Note: Percentages were calculated based on the total analyzed cohort
(n=284). fComorbidities and risk factors were evaluated as non-
mutually exclusive clinical parameters, with individual patients
frequently presenting with multiple concurrent medical conditions or
risk factors; consequently, category counts (n) do not sum to 284.
Medical professionals applied widely varying treatment
approaches based on the intensity of patients’ signs and focused
on what resources were available. The pharmacological
treatment, including beta-histine anti-depressants and
multivitamins, was used by 62.3% of patients. Other
management strategies are outlined in Table 3. Follow-up
adherence was low, with only 37.3% (n=106) attending
scheduled follow-up visits.

Significant associations were observed between baseline clinical
features and subsequent management decisions (Table 4).
Unilateral tinnitus was significantly associated with an increased
likelihood of neuroimaging referral (OR=3.25; p=0.001) and
pharmacological treatment (OR=1.62; p=0.043). Tinnitus
patients presenting with pulsatile features demonstrated a nearly
eight-fold increase in odds of receiving a neuroimaging referral
(OR=7.82; p<0.001). Concomitant hearing loss significantly
increased the likelihood of hearing aid recommendation
(OR=2.15; p=0.026), while self-reported sleep disturbance was
associated with higher odds of Cognitive Behavioral Therapy
(CBT) referral (OR = 2.41; p=0.037).

Table 3: Management strategies used in patients with tinnitus
(n=284)
Intervention Frequency Percentage
Pharmacological treatment
Hearing aids

Counseling/education
Cognitive behavioral therapy
Referred for imaging

Low follow-up adherence

Table 4: Association between clinical characteristics and management outcomes

al predicto anagement outcome a e e (OR, 95% p-value

atera atera bilatera Pharmacological treatment 4.09 1.62 (1.01-2.60) 0.043

atera Referral for imaging 10.83 3.25 (1.61-6.56) 0.001
)

: — 2 Follow-up attendance 3.24 1.48 (0.96-2.28) 0.072

earing lo es/No Hearing aids 4.96 2.15 (1.09-4.24) 0.026

eep disturbance (Yes/No oone st 435 2.41 (1.03-5.63) 0.037

Therapy
ertigo (Yes/No Counseling/education 1.03 1.25 (0.74-2.12) 0.311
Pulsatile es/No Imaging referral 22.14 7.82 (3.35-18.25) <0.001

*Pearson's chi-square test; p< 0.05 considered statistically significant. OR = Odds Ratio, Cl = Confidence Interval.

The qualitative component comprised semi-structured
interviews with six key healthcare professionals, including four
ENT surgeons (ranging from Senior Registrar to Professor, with
5-18 vyears of clinical experience), one senior clinical
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audiologist (9 vyears of experience), and one clinical
psychologist (6 years of experience). This multidisciplinary
panel provided expert insights into institutional diagnostic
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bottlenecks, inter-departmental referral fragmentation, and
therapeutic challenges in public tertiary care settings.

Thematic analysis of clinician feedback and patient reports
revealed five primary themes that illustrate key barriers in the
diagnosis and management of tinnitus within a resource-
constrained tertiary care setting:

1. Limited Access to Diagnostic Tools: A recurrent concern
among healthcare providers was the lack of advanced diagnostic
facilities such as magnetic resonance imaging (MRI), especially
critical for evaluating unilateral or pulsatile tinnitus. The
unavailability of these tools often led to delayed or incomplete
assessments, with clinicians having to rely solely on clinical
judgment.

2. Shortage of Trained Personnel: The hospital faced a notable
shortage of audiologists, speech and hearing therapists, and
mental health professionals. This limited the ability to conduct
comprehensive evaluations and deliver multidisciplinary care,
particularly cognitive behavioral therapy (CBT), which is a
cornerstone in tinnitus management.

3. Inadequate Patient Awareness: Many patients
demonstrated poor understanding of tinnitus, often dismissing it
as a minor or age-related issue. This led to delayed help-seeking
behavior and reduced adherence to recommended treatment
plans. Some patients sought alternative therapies before
presenting at the hospital.

4. Fragmented Care Pathways: Both patients and providers
highlighted a lack of coordination between departments.
Patients frequently encountered multiple referrals without a
clear treatment protocol, resulting in frustration and
discontinuity of care.

5. Limited Treatment Modalities: Pharmacological therapy
remained the predominant approach due to the absence of
structured rehabilitation programs, counseling services, or
access to assistive technologies. Non-pharmacologic
interventions, such as sound therapy or mobile app-based
tracking tools, were largely unavailable.

These themes underscore the systemic and infrastructural
constraints that hinder effective tinnitus management and call
for the development of integrated, resource-appropriate care
strategies (Figure 2).

DISCUSSION

The present study demonstrates that tinnitus affects a moderate
number of ENT patients while showing a high occurrence of
additional conditions together with inadequate long-term care
processes. Extensive healthcare services and minimally
available innovative treatments create significant impediments
to complete patient treatment.

A key strength of this study lies in its convergent parallel mixed-
methods design, which provided a distinct methodological
advantage over purely quantitative or qualitative approaches.
While the quantitative findings established objective
epidemiological metrics—such as the 13.6% OPD point
prevalence, high rates of bilateral involvement (62.3%), and low
CBT utilization (8.5%)—these data points alone could not
explain the systemic mechanisms driving these clinical patterns.
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Figure 2: Diagnostic and management challenges of tinnitus

LIMITED TREATMENT
MODALITIES

Integrating qualitative clinician interviews directly alongside
quantitative outcomes enabled effective data triangulation:
qualitative accounts from practicing ENT surgeons,
audiologists, and psychologists contextualized the observed
management trends, revealing that reliance on empirical
pharmacotherapy and low follow-up adherence (62.7%) were
not merely patient choices, but direct consequences of
institutional bottlenecks, lack of multidisciplinary referral
pathways, and resource constraints. This integrated approach
presents a far more robust, actionable picture of tinnitus care in
resource-limited tertiary settings to inform health policy and
clinical pathway revisions.

This study identified a 13.6% prevalence rate of tinnitus in a
resource-limited tertiary care setting, consistent with findings
from Biswas et al who reported a 14% prevalence among
European adults, with 1.2% experiencing severe symptoms.?
Similarly, Jarach et al estimated global tinnitus prevalence
between 10-15%, supporting the burden observed in our
population.’* These comparisons reinforce tinnitus as a
significant public health concern, particularly in developing
countries where auditory healthcare is underprioritized. The
findings of this study underscore the urgent need for improved
diagnostic access, multidisciplinary care, and public health
strategies tailored to low-resource settings.®

The gender distribution in this study, with a male predominance,
aligns with prior research by Stegeman et al who reported 22.6%
patients experiencing tinnitus.'? Bilateral tinnitus was observed
in over 60% of cases, consistent with literature associating it
with sensorineural hearing loss and noise exposure, especially
among older adults and workers. Notably, over two-thirds of
participants also reported hearing loss, supporting existing
evidence that sensorineural hearing loss is a leading cause of
tinnitus.
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Javed et al. emphasized the importance of vestibular
schwannoma evaluation in unexplained unilateral tinnitus,
which was also identified in patients enrolled in this study.®
However, limited MRI availability due to financial and
administrative constraints impacted diagnostic completeness.
Roy et al. highlighted the psychosocial burden of tinnitus,
similar to the findings of this study showing psychological
distress in nearly 30% of patients.!* Inadequate access to mental
health support and CBT programs, as noted by Javed et al.
further contributes to poor clinical outcomes in resource-limited
settings.'®

Efforts to improve tinnitus care increasingly focus on self-
management and digital tools, though such interventions remain
inaccessible in low-resource settings due to technology and
literacy gaps. Vittorini et al. noted app-based solutions, for
example, are not yet feasible in such regions.'®> Andreassen et al.
found that tinnitus and hyperacusis impair work performance.6
Patients in the current study similarly reported job difficulties
without workplace accommodations. Cognitive issues linked to
vestibular dysfunction, as noted by Smith et al. were also self-
reported in this study yet lacked formal evaluation due to limited
neuro-audiological resources.!

Advanced diagnostic tools like EEG-AI methods suggested by
Allgaier et al remain out of reach in low-resource settings, where
even basic audiometry access is limited.*® Similarly, findings of
MacDonald et al. on the need for psychological care for suicidal
tinnitus patients highlight a major gap, as such services are
rarely available in ENT clinics in developing regions.'® In the
present study, nearly one-third of patients had noise-induced
tinnitus, underscoring Orikpete et al. call for stronger
occupational noise regulation, an area still lacking in Pakistan’s
public health policy.?

The present study confirmed that tinnitus in young adults often
coexists with other health conditions, aligning with findings of
Bhatt et al. and emphasizing the need for early intervention.?
While, Tang et al. “Fudan Tinnitus Relieving System” may
address care gaps, its use is limited by digital and language
barriers in regional setting.?? Although CBT remains an
effective treatment, as highlighted by Burke and El Refaie,
findings of this study show very limited patient access due to a
lack of trained providers and institutional support, with most
accessing it privately.?

This study also reports tinnitus as a prevalent condition with
diverse symptoms that significantly affect patients' clinical,
psychological, and functional well-being. Its management
remains challenging in resource-limited hospital setting due to
insufficient diagnostics, lack of specialist availability, and poor
follow-up. Global advances must be adapted locally through
supportive policies, mental health integration, provider
education, and affordable digital therapies.

LIMITATIONS

This study has several limitations. First, its single-center,
hospital-based cross-sectional design restricts the causal
interpretation of associations and may limit the generalizability
of the findings to the broader community or other non-tertiary
facilities. Second, reliance on self-reported symptoms for
psychological distress, sleep disturbances, and symptom
duration introduces potential recall and reporting bias, as
standardized psychiatric psychometric scales (such as HADS or
PHQ-9) and validated tinnitus handicap inventories (e.g., THI)
were not routinely utilized due to resource constraints. Third,
advanced diagnostic modalities—particularly MRI  for
unexplained unilateral or pulsatile tinnitus and specialized
audiological battery testing—were not uniformly accessible to
all eligible participants. Finally, low follow-up adherence
(62.7%) reflects real-world patient attrition in low-resource
settings and restricted the evaluation to cross-sectional clinical
patterns rather than long-term therapeutic trajectories.

CONCLUSION

Subjective tinnitus is a common presentation in general ENT
outpatient departments, affecting an estimated 13.6% of adult
attendees. The majority of affected individuals present with
bilateral symptoms and concomitant hearing loss or self-
reported sleep disturbances. Clinical management in this setting
relies heavily on empirical pharmacotherapy, whereas non-
pharmacological modalities such as Cognitive Behavioral
Therapy and hearing aids remain underutilized. Addressing
these gaps requires structured diagnostic protocols, improved
multidisciplinary referral pathways, and patient education
strategies to enhance follow-up adherence and long-term care
delivery in low-resource tertiary centers.
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