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ABSTRACT

The precise patho-physiology underpinning hearing loss in the context of
diabetes remains incompletely elucidated. Typically, a gradual onset of
bilateral sensorineural hearing loss, particularly at higher frequencies, is
noted in individuals with diabetes mellitus. The primary objective of our
study was to discern the prevalence of SNHL in diabetes mellitus and its
potential correlation with glycated hemoglobin (HbA1c) levels. The study
encompassed a cohort of 345 subjects, comprising 173 well-matched
healthy individuals serving as controls and 172 patients diagnosed with
type 2 diabetes aged between 10 and 50 years. For the investigation,
fasting blood sugar levels and HbAlc concentrations were measured in
all subjects. Subsequently, pure tone audiometry (PTA) was conducted to
assess hearing thresholds. The data analysis involved scrutinizing the
degree, type, and association of hearing loss with HbA1lc levels. The
findings revealed that 28% of diabetic patients experienced SNHL, while
72% exhibited a normal hearing threshold. Within the diabetic group, out
of 42 patients, 23 had mild, 9 had moderate, 9 had moderately severe,
and 1 had severe degrees of hearing loss. Notably, the occurrence of
hearing loss was more prominent at higher frequencies. Although an
association between hearing loss and HbAlc was observed the highest
correlation was identified in the 10-13.9% HbAlc range. However, it is
imperative to note that this correlation did not attain statistical
significance in our study. Despite the absence of a significant correlation
with HbA1c, our findings support a robust association between type 2
diabetes mellitus and hearing loss. This underscores the importance of
further exploration into the intricate interplay between metabolic
disorders and auditory function.
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INTRODUCTION

Hearing impairment stands as a significant
complication of diabetes, exerting a considerable
impact on both social and personal dimensions of an
individual's quality of life. Diabetes mellitus, a
prevalent non-communicable endocrine disorder,
contributes to widespread impairments across the
body. The global prevalence of diabetes is on the rise,
with a documented overall population prevalence of
up to 7%. Notably, India bears a heightened burden,
being acknowledged as the “Diabetic capital of the
world” with approximately 40.9 million diabetic
patients, a figure projected to escalate to 69.92 million
by 2025™7.

Diabetes engenders a spectrum of chronic
complications, encompassing retinopathy, neuropathy,
nephropathy and vascular and cutaneous damage,
collectively diminishing the quality of life and
substantially increasing morbidity and mortality™*.
Despite extensive research and pathological insights
into the inner ear, a comprehensive review of the
literature reveals a persistently contentious
relationship between diabetes and hearing loss. While
certain studies indicate an elevated risk of hearing loss
in diabetic individuals, others fail to establish a
conclusive association between diabetes mellitus and
hearing impairment®*®. The prevalence of otological
hearing loss in conjunction with diabetes remains an
under-explored area in existing literature, prompting
the focus of our study on delineating hearing loss
patterns in diabetic cases. The objectives of our study
were to evaluate sensorineural hearing loss (SNHL) in
individuals with diabetes mellitus and to investigate
the association between SNHL and glycated
hemoglobin (HbA1c) levels in the diabetic population.

MATERIALS AND METHODS

Our investigation was carried out on a total cohort
comprising 345 participants. The exclusion criteria for
both groups encompassed individuals with hearing
impairment attributable to any other ailment, a
familial background of diabetes, a history of noise
exposure, ototoxic drug intake, non-cooperative
subjects and those incapable of effective
communication. We meticulously recorded the Fasting
Blood Sugar (FBS) and HbA1c levels for all participants.
The age range considered for inclusion was 10-50 yrs,
with a stringent upper age limit of 50 yrs to mitigate
the impact of presbyacusis. Thorough Ear, Nose and
Throat (ENT) examinations were conducted to rule out
any alternative causes of audiovestibular involvement
leading to hearing loss.

Audiological investigations involved Tuning Fork
Tests and Pure Tone Audiometry (PTA). The
audiometric thresholds at 500, 1000 and 2000 Hz were
averaged to derive the PTA for both air and bone
conduction. The resulting PTA values were categorized

into different degrees of hearing loss (mild, moderate,
moderately severe and severe) following the World
Health Organization (WHO) guidelines. Each diabetic
and control participant underwent a comprehensive
hearing assessment using a pure tone audiometer,
covering frequencies ranging from 250-8000 Hz.
Additionally, we gathered data on FBS, HbAlc, duration
of diabetes, age, sex, family history and other relevant
parameters. Statistical analysis for quantitative data
involved the calculation of mean and standard
deviation while proportions and percentages were
utilized for qualitative data. The Chi-square test was
employed for statistical analysis. p<0.05 was
considered significant.

RESULTS

In the current investigation, individuals with
diabetes exhibited a heightened prevalence of hearing
impairment in comparison to their non-diabetic
counterparts. The data presented in Table 1 delineates
a comparison of the mean Pure-Tone Average (PTA)
between the diabetic and control groups, revealing a
statistically ~significant p-value. These findings
substantiate a robust association between diabetes
and the occurrence of hearing impairment.

Table 2 illustrates the distribution of subjects
based on the degree of hearing loss within both the
diabetic and non-diabetic groups. The application of
the Chi-square test for intergroup comparison yielded
a statistically significant result, indicating a substantial
correlation between varying degrees of hearing loss
and diabetes.

Furthermore, Table 3 outlines the measurement of
HbA1lc, reflective of diabetes control. Notably, the
maximum prevalence of hearing loss was observed in
the 10-13.9% HbA1lcgroup. However, our study did not
reveal any discernible correlation between HbAlc
levels and the degree of Sensorineural Hearing Loss
(SNHL) in individuals with diabetes mellitus.

DISCUSSIONS

Our research outcomes align with those reported
by Somogyi et al.™, Sharma et al.™, Saini et al."® and
Sachdeva et al."”. However, our findings were notably
lower when compared to Taylor and Irwin ¥,
Friedman et al." and Chamyale et al.*®. Furthermore,
our results were considerably lower than those
observed by Rajendran et al.*. Conversely,
Kakarlapudi et al.”? reported lower results compared
to our study.

It is imperative to acknowledge that individual
study outcomes are influenced by factors such as
inclusion and exclusion criteria, study duration, sample
size and the heterogeneity of the specific population.
Notably, certain authors, including Axelson et al.*,
Cullen®  Kurien et al.” and Harner® did not
identify any correlation between diabetes and hearing
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Table 1: Comparative statistics of SNHL and PTA in study population

Parameter Control group (n =173) Diabetic group (n = 172) p-value

SNHL Present, n (%) 16 (9.24) 48 (27.90) <0.05

PTA (Mean + SD) 22.10 + 6.820 28.45+11.765 0.012

Table 2: Comparison of degree wise SNHL cases in study groups

Degree of SNHL Control group (n = 173) Diabetic group (n = 172) p-value

None 157 125 <0.05

Mild 12 27

Moderate 2 10

Moderately severe 2 10

Severe 0 1

Table 3: Correlation between degree of SNHL and HbA1C in study groups

Degree of SNHL HbA1C (%) p-value
<9.9 10-13.9 >14

None 59 59 7 0.21

Mild 10 13 4

Moderate 3 6 1

Moderately severe 3 7 0

Severe 0 1 0

loss, refuting the existence of such a relationship. In 3. Kazmierczak, H.,G. and Doroszewska, 2006.

our investigation, we categorized HbAlc levels into
three groups: <9.9, 10-13.9 and >14. Notably, patients
with higher HbA1lc (>14), indicative of lower glycemic
control, demonstrated a higher percentage of hearing
loss, whereas those in the lower HbAlc category
(<9.9), reflecting better glycemic control, exhibited a
lower percentage of hearing loss. The intermediate
HbA1lcrange (10-13.9) showed 32.25% of hearing loss,
but no statistically significant association was identified
between HbAlc levels and hearing loss. Our findings
were consistent with Dalton et al.”” as they also did
not find a correlation between glycemic control and
hearing loss.

In contrast, studies by Kurien et al.”, Tay et al.*®,
Panchu et al™ and Srinivas et al.’” revealed a
significant association between HbAlc levels and
hearing loss. They reported that poorly controlled
diabetes, indicated by higher HbAlc levels, was
significantly associated with hearing impairment.

CONCLUSION

Despite the absence of a significant correlation
with HbA1c, our findings support a robust association
between type 2 diabetes mellitus and hearing loss. This
underscores the importance of further explorationinto
the intricate interplay between metabolic disorders
and auditory function.
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