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Abstract

Background and  Aim: Background: Sudden
sensorineural hearing loss (SSNHL) is a medical
emergency characterized by a hearing loss greater than
30 dB in at least three consecutive frequencies
occurring within 72 hours. This study aimed to
investigate the prevalence and associated factors of
SSNHL in audiology clinics across Mazandaran
Province during 2022-2023.

Materials and Methods: This descriptive cross-
sectional study included 300 patients aged 18 to 90
years who were diagnosed with SSNHL by an
otolaryngologist based on audiometric findings. After
obtaining ethical approval, demographic data (age,
sex, place of residence), history of diabetes, and lipid
profile (LDL and HDL levels) were collected and
analyzed using appropriate statistical tests.

Results: A statistically significant association was
found between SSNHL and age, diabetes, LDL, and
HDL levels (p<0.05). However, no significant
relationship was observed between SSNHL and sex or
place of residence (p>0.05).

Conclusion: The findings indicate that advancing age,
diabetes, and abnormal lipid profiles (LDL and HDL)
are significantly associated with SSNHL. These
results may contribute to planning preventive
strategies and health promotion interventions for adult
hearing health.

Keywords: Sudden Sensorineural Hearing Loss -
Hearing loss - Diabetes Mellitus - Dyslipidemias -
Prevention and control.

Introduction

Sudden sensorineural hearing loss (SSNHL)
is considered a medical emergency and is
typically defined as a rapid onset of hearing
loss of more than 30 dB in at least three
consecutive frequencies within a 72-hour
period. In the majority of cases, the
underlying cause remains unknown (1-3).
Magnetic resonance imaging (MRI) with
gadolinium contrast is now regarded as the
diagnostic = modality of choice for
retrocochlear pathologies, offering superior
sensitivity and specificity compared to
methods such as brainstem auditory evoked
potentials (BAEP) (4). MRI studies have
demonstrated labyrinthine enhancement in
some SSNHL patients, which may correlate
with clinical findings (5-7).

Early diagnosis of SSNHL is crucial and
should include otoscopic examination to rule
out conductive causes, followed by pure tone
audiometry to confirm the diagnosis and
assess the degree and pattern of hearing loss
(8-10). The condition typically presents
unilaterally and may be accompanied by
tinnitus, aural fullness, and vertigo (11-13).
While approximately two-thirds of patients
experience spontaneous recovery within the
first two weeks (9), the incidence of SSNHL
increases with age, ranging from 1.2 per
100,000 in children under 9 years to 77 per
100,000 in individuals over 65 years (14—16).
Several etiologies have been proposed for
SSNHL, including cochlear microcirculatory
disturbances, viral infections, autoimmune
diseases, trauma, cardiovascular disorders,
and certain medications (17-23). Three viral
mechanisms are suggested: direct infection of
the cochlea or cochlear nerve, reactivation of
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latent virus in the inner ear, and cross-
reactivity of systemic antiviral antibodies
with inner ear antigens (18).
Hyperfibrinogenemia is also considered a
potential risk factor for idiopathic SSNHL,
possibly by increasing blood viscosity and
promoting vascular thrombosis, leading to
regional hypoperfusion (24).

While some patients are diagnosed with
identifiable causes such as cerebellopontine
angle tumors or neurological diseases, the
majority remain idiopathic (20, 25, 26).
Systemic corticosteroids are currently the
most accepted treatment, although other
therapeutic approaches—including
antivirals, vasodilators, anticoagulants, and
anti-inflammatory  agents—have  shown
limited benefit (27). Metabolic syndrome
components (e.g., diabetes, hypertension,
hyperlipidemia), advanced age, and
cardiovascular disease have been frequently
cited as associated risk factors (17, 22, 23,
28-30).

Study Objective

Given the clinical importance of SSNHL, its
rising prevalence, and the lack of
comprehensive national studies, the present
study was conducted to assess the prevalence
and associated factors of sudden
sensorineural hearing loss in audiology
clinics across Mazandaran Province during
the years 2022-2023.

Materials and Methods

This descriptive cross-sectional study aimed
to investigate the prevalence of sudden
sensorineural hearing loss (SSNHL) and its
associated factors. The study population
included all patients diagnosed with SSNHL
who visited audiology and otolaryngology
clinics in Mazandaran Province between
March 2023 and March 2024.

A census sampling method was employed,
meaning that all patients who met the
inclusion criteria were enrolled in the study.
Ultimately, 300 patients were included as the
final sample.

Inclusion criteria for participation in the
study were as follows: age between 18 and 90
years; provision of informed consent;
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adherence to treatment follow-ups and
completion of required diagnostic tests;
absence of comorbid conditions that could
influence the disease process (e.g., cancer);
and availability of complete medical records.
Exclusion criteria included any case with
incomplete medical documentation.
Researchers received ethical approval and
began data collection. Collected information
included demographic characteristics (age,
sex, and place of residence), laboratory
findings, and history of wunderlying
conditions such as diabetes and dyslipidemia.
A specialist confirmed SSNHL through
audiometric testing.

Data were analyzed using SPSS software,
version 22. In the descriptive analysis,
quantitative variables were reported as mean
and standard deviation, while qualitative
variables were expressed as frequency and
percentage. For inferential statistics, the Chi-
square test was used to assess associations
between variables. A significance level of
P <0.05 was considered statistically
significant.

Results

The study included 300 patients who
experienced sudden sensorineural hearing
loss (SSNHL). Prevalence was highest
among 40-59 year-olds (35%), then 20-39
year-olds (30%), those 60 and over (20%),
and those under 20 (15%). The study
population was 55% male and 45% female.
Regarding place of residence, 60% lived in
urban areas and 40% in rural areas.
However, no statistically  significant
association was found between residence and
SSNHL (x*=3.00, df=1, P=0.083).( Table 1)
A significant association was found between
diabetes and SSNHL. Among patients with
diabetes, 80 experienced hearing loss,
compared to 60 in the non-diabetic group
(x*=11.59, df=1, P=0.001). ( Table 1)
Similarly, a significant relationship was
observed between LDL levels and SSNHL.
Patients with elevated LDL levels had a
higher prevalence of hearing loss compared
to those with normal LDL (50 vs. 40 cases;
P <0.05). ( Table 1)
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Furthermore, HDL levels were strongly
associated with SSNHL. Among patients
with low HDL levels, 50 had hearing loss,
compared to 70 in the group with normal or
high HDL. This association was statistically
significant (y*=22.01, df=1, P <0.001). (Table
1y

Table 1. Analyze Statistical Association Between
SNHL and Medical Risk Factors

Variable ©» df p-value  Significant
Residence 3.00 1 0.083 No
Diabetes 11.59 1 0.001 Yes

LDL Level ~3.33* 1 <0.05 Yes

HDL Level 22.01 1 <0.001 Yes

Discussion

The present study investigated the prevalence
of sudden sensorineural hearing loss
(SSNHL) and its associated factors in
audiology clinics in Mazandaran during
2022-2023. The findings revealed that the
highest prevalence of SSNHL was observed
in the 40-59 age group, while the lowest
prevalence was in individuals under 20 years
old, indicating the significant impact of aging
and related factors on hearing function. This
aligns with previous studies reporting an
increased risk of SSNHL with advancing age
(31).

Findings revealed no statistically significant
association between sex and sudden
sensorineural hearing loss (SSNHL). This
suggests that sex may not be a major
independent risk factor in the onset of
SSNHL within our study population. One
possible  explanation is  that  the
pathophysiology of SSNHL is multifactorial
and may not be strongly influenced by
biological sex alone. This finding aligns with
Lien et al. (32), who reported similar results
and emphasized that the role of gender in
SSNHL remains inconclusive. Their study,
along with ours, underscores the need for
further investigation using larger, more
diverse cohorts to clarify potential sex-
related differences.

Significant associations were found between
lipid profile factors—specifically low-
density lipoprotein (LDL) and high-density
lipoprotein (HDL)—and the occurrence of
sudden sensorineural hearing loss (SSNHL).
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These findings support the results of Chang
et al. (33) and Chau et al. (34), who identified
dyslipidemia as a contributing risk factor,
potentially through vascular and metabolic
pathways. Elevated LDL levels may promote
atherosclerotic changes in the cochlear
microvasculature, leading to impaired blood
flow and ischemia, while reduced HDL levels
may diminish protective anti-inflammatory
effects.  The  observed  associations
underscore the relevance of lipid metabolism
in SSNHL pathophysiology and suggest that
lipid profile screening could be considered in
clinical risk assessment.

In contrast to the findings of Yen et al. (35),
who reported a higher prevalence of SSNHL
among urban women with  better
socioeconomic status, our study did not
reveal a significant association between place
of residence and SSNHL incidence. This
discrepancy may stem from differences in
population demographics, regional
healthcare accessibility, or variations in
socioeconomic definitions across studies.

A significant association was found between
diabetes and SSNHL, aligning with previous
research by Tripathi et al. (36) and Umesawa
et al. (37), who identified diabetes as a key
metabolic risk factor for sudden hearing loss.
This relationship may be explained by the
microvascular complications and neuropathic
effects associated with diabetes, which can
impair cochlear blood flow and auditory
nerve function. The consistency of this
finding across studies reinforces the
importance of metabolic health in auditory
system integrity and suggests that diabetic
patients may benefit from routine hearing
assessments.

Overall, while our findings are largely
consistent with previous research, differences
across studies can be attributed to factors
such as sample selection, study settings,
sample size, methodology, and confounding
factors.

Conclusion

Findings from this study revealed a
significant correlation of increasing age,
diabetes, lipid profile (HDL and LDL), and
sudden sensorineural hearing loss. However,
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no significant relationship was found
between sex, place of residence, and
SSNHL.Considering the influential role of
these factors, the findings of this study can
inform planning for lifestyle interventions
aimed at promoting healthy hearing in adults.

Limitations and Recommendations

The major limitation of the present study was
the limited availability of similar regional
studies for comparison within our country.
To allow for comparative analyses, similar
studies should be carried out in various cities
and settings. Such studies would provide
more comprehensive evidence to guide
clinicians and specialists in early diagnosis
and timely intervention for SSNHL.
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