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ABSTRACT

Background: Individuals with diabetes have twice the incidence of hearing loss compared to non-diabetics, and those
with prediabetes show a 30% higher rate of hearing loss. HbAlc serves as an essential marker of glycaemic control in
diabetics and is useful in predicting the development of complications associated with diabetes mellitus. This study
was undertaken to estimate the prevalence of sensorineural hearing loss (SNHL) in the diabetic population and to
determine the association between HbA 1¢ levels and the degree of hearing loss in these patients.

Methods: This hospital-based analytical cross-sectional study was conducted at ACS Medical College and Hospital.
A total of 85 diabetic patients aged between 20 and 55 years were included. Data were entered and analyzed using the
Statistical Package for Social Sciences (SPSS) version 21.0. The chi-square test was applied to determine the
correlation between study variables. A p-value of <0.05 was considered statistically significant.

Results: The majority of participants exhibited poor glycaemic control. Profound and severe SNHL was observed in
28.2% and 16.5% of participants, respectively. Increasing age, longer duration of diabetes, and poor glycaemic
control were significantly associated with SNHL.

Conclusion: Poor glycaemic control is a significant risk factor for SNHL among diabetics. Routine audiometric
screening and strict glycaemic control may help prevent or delay the onset of hearing loss in this population.
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INTRODUCTION

World Health Organization has documented that
disabling hearing loss affects 466 million people globally.
They have also reported that around 463 million adults
are diagnosed with diabetes they have also reported an
increasing trend with increasing age. Individuals with
diabetes have twice the incidence of hearing loss
compared to those without diabetes and those with
prediabetes have a 30% higher rate of hearing loss.
Studies have shown that among the diabetics, pathologies
in the insulin/glucose signaling leads to possible ear
pathology resulting in hearing loss but a direct causal
relationship has been difficult to prove.! Diabetes
mellitus has become a dangerous public health problem

over the years due to the complications like neuropathy,
nephropathy and retinopathy and sensorineural hearing
loss (SNHL). The study of diabetes has a paradigm shift
from management to additional focus on the prevention
diagnosis and management of complications associated
with diabetes mellitus.>”

Glycated haemoglobin (HbAlc) is an essential marker of
glycaemic control among diabetics. HbAlc estimates the
blood glucose concentration for the past three months
and. It is also used to assess the prognostic effect of
medications and lifestyle modification in addition it is
also helpful in determining the prospective development
of complications associated with diabetes mellitus.®!°
The pathophysiology of hearing loss in diabetic patients
may be attributed by microangiopathy, oxidative stress,
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free radical damage, brain stem involvement loss of hair
cells and nerve demyelination. Confounding  factors
such as age, hypertension and occupational noise
exposure hinder in the determining the association
between diabetes mellitus and hearing loss. The early
diagnosis and prompt management of sensorineural
hearing is effective and produce enhanced patient
outcomes. Many of the impacts of hearing loss can be
mitigated through early detection and interventions.'"

The present study was undertaken to estimate the
prevalence of sensorineural hearing loss in diabetic
population and to determine association of HBAIC
values and degree of hearing loss among these patients.

METHODS

The present study was a hospital based analytical cross-
sectional study conducted at ACS Medical College and
Hospital. The sample size was calculated to be 85
patients with diabetes (p=54.7, q=45.3, d=10.94) of age
group 20-55 years. Patients above 55 years and those
with existing ear pathologies were excluded to adjust for
confounding effects. Information regarding socio-
demographic characteristics, duration of diabetes was
collected.

Glycemic control was assessed by HbAlc values and
pure tone audiometry was performed to assess
sensorineural hearing loss. Severity of hearing loss was
classified based on the grading criteria by the World
Health Organization (WHO). Patients were classified into
categories namely, normal (<25), mild (2640 dB HL),
moderate (41-60 dB HL), severe (61-80 dB HL) or
profound (>80 dB HL). Informed consent was obtained
from all the participants before the procedure.

Data was entered an analyzed using Statistical Package
for Social Sciences (SPSS) (version 21.0) software
package. Descriptive statistics was used to define the

study population. Categorical and ordinal variables were
expressed as  frequency/percentages.  Continuous
variables were expressed as mean and standard deviation.
Appropriate test of significance (Chi square test) was
applied to the study variables to establish the relation
between the study variables. A p value of less than 0.05
was considered to be statistically significant.

RESULTS

In the present study, 55.3% of the study participants were
aged between 41 to 55 years followed by 31.8% aged
between 31 to 40 years of age. Increasing age was
significantly associated with sensorineural hearing loss in
our observations. We also observed an increased male
predominance in our study; however, this was not
significantly associated with sensorineural hearing loss
among the study participants.

It is observed that patients with duration of diabetes more
than 10 years constituted 37.7% of the study participants,
while patients with diabetes for less than 5 years and
those with diabetes for 5 to 10 years constituted 28.2 and
34.1% of the study participants respectively. The
increased duration of diabetes was significantly
associated with sensorineural hearing loss.

The glycaemic control was good in 25.9% of the patients,
while it was sub-optimal and poor in 37.7% and 36.4% of
the study participants respectively.

In the current study profound and severe sensorineural
hearing loss was observed in 28.2% and 16.5% of the
study participants respectively. Mild and moderate
hearing loss was noted in 21.2% and 23.5 % of the
patients respectively. The patients with normal hearing
constituted 10.6% of the diabetic patients in the current
study. We observed that sensorineural hearing loss was
significantly higher among patients with poor glycaemic
control.

Table 1: Socio-demographic characteristics of the study participants (n=85).

| Characteristics Frequency (%) |

Age (in years)

21-30 11 (12.9)

31-40 27 (31.8)

41-55 47 (55.3)

Sex

Male 52 (61.2)

Female 33 (38.2)

Table 2: Diabetic profile and hearing loss among the study participants (n= 85).

| Characteristics Frequency (%

Duration of diabetes (in years)

<5 24 (28.2)
5-10 29 (34.1)
>10 32 (37.7)

Continued.
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Characteristics Frequency (%)

Glycaemic control

<7 22 (25.9)
7-8.9 32 (37.7)
>9 31 (36.4)
Severity of sensorineural hearing loss

Normal 9 (10.6)
Mild 18 (21.2)
Moderate 20 (23.5)
Severe 14 (16.5)
Profound 24 (28.2)

Table 3: Correlation between Sensorineural Hearing Loss and various study variables (n= 85).

Frequency Sensorineural hearing loss

Moderate Severe Profound Il
n=20 n=14
Age (in years)
21-30 11 8 3 0 0
31-40 27 1 13 13 0 0 0.0001*
41-55 47 0 2 14 24
Sex
Male 52 6 12 13 10 11 0.48
Female 33 3 6 13 ’
Duration of diabetes (in years)
<5 24 9 15 0 0 0
5-10 29 0 3 14 4 0.0001*
>10 32 0 0 6 10 16
Glycaemic control
Good 22 7 12 3 0 0
Sub optimal 32 2 6 12 6 0.0001*
Poor 31 0 0 5 8 18

*p value of less than 0.05 was considered to be statistically significant.

DISCUSSION

Diabetic patients are at increased risk of hearing
impairment, although they may frequently have other
confounding comorbidities. The present study was
undertaken to assess the association between HbAlc
levels, duration of diabetes on the development of
sensorineural hearing loss. In the present study, we
excluded patients aged more than 55 years to remove the
confounding effect of age-related hearing loss. We
observed that 55.3% of the study participants were aged
between 41 to 55 years with male predominance.
International studies conducted by Cullen et al, Al-
Rubeaan et al have also reported similar findings.'>!#
based on the findings from Pemmaiah et al and Fathima
et al it is documented that increasing age was a risk factor
for developing sensorineural hearing loss, similar to the
observations from this study.'>'¢

In this study it is observed that patients with duration of
diabetes more than 10 years constituted 37.7% of the
study participants, The increased duration of diabetes was
significantly associated with sensorineural hearing loss.
The decrease in SNHL in our study can be attributed to

the age limit among our study participants. Fathima et al,
Lin et al and Gupta et al.'®'® in their study had reported
that patients with long standing diabetes were more prone
to develop sensorineural hearing loss, similar to the
findings from our study are consistent with the
observations from the forementioned studies. The
association between increased duration of diabetes and
increased severity of hearing loss can be attributed to
microvascular damage in the cochlea.

The findings showed that the glycaemic control in
majority of the patients was suboptimal to poor. We also
observed that profound and severe sensorineural hearing
loss was observed in 28.2% and 16.5% of the study
participants respectively. The incidence of sensorineural
hearing loss was significantly higher among patients with
poor glycaemic control. Pemmiah et al have stated that
hyperglycaemia could adversely affect cochlear structures
responsible for high-frequency hearing.!> Kaur et al have
reported that the incidence of SNHL was higher among
diabetic patients as compared to non-diabetics.!” They
have also documented that the severity of hearing loss
depended on the duration of diabetes and increased
HbAlc levels suggesting that microangiopathy could be a
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contributing factor in the development of hearing loss.
Vybhavi et al, also observed that the prevalence of SNHL
was higher among diabetics with poor glycaemic control
and longer duration of diabetes.?’

The present study was a single centre study undertaken
with a small sample size; hence generalizability might be
difficult.

CONCLUSION

In the present study we observed a significant correlation
between Hbalc levels and degree of SNHL among the
diabetic patients. Poor glycaemic control appears to be a
significant risk factor for the development of hearing loss
among diabetic patients. Early detection and prompt
management of diabetes with strict glycaemic control
could be a protective factor against development of
SNHL. Audiometry should be included in the routine
screening for diabetic patients.
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