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Abstract:

Background: Diabetes mellitus (DM) is associated with many consequences because of chronic
hyperglycemia, including hearing impairment due to damage to small blood vessels and nerves in the
auditory system. This study aims to assess the grade of hearing loss in patients with Type 2 DM.

Method: A prospective observational study was conducted at KISTMCTH from Dec 2022 to Jun 2023. Ninety-
five patients with Type 2 DM who consented were included. Ethical approval was obtained. Patients with
mental illness, family deafness history, noise exposure, and ototoxic medication were excluded. Routine ENT
examinations, audiological and blood sugar evaluations were done. Hearing loss was classified according to
WHO grading. Data analysis was done using SPSS, Pearson’s correlation and Fischer’s exact test to assess
links between diabetes duration, glycaemic control, and hearing loss (p<0.05).

Result: Out of 95 DM 2 patients, mean age 52.5+9.6 years, most were of 51-60 years (35.8%), mainly females
(58.9%). Hearing loss was observed in 63(66.3%). Hearing loss increased with duration of DM. Sensorineural
Hearing loss (85.3%) was observed in patients with DM of >10 years. Hearing loss (91%) was observed in
patients with poor glycaemic control (HbAlc >7). A significant correlation between hearing loss, glycaemic
control, and duration of DM was found (p<0.001).

Conclusion: The study showed that patients with DM had hearing loss which was mainly of SNHL. The
severity of hearing loss was associated with duration and glycaemic control of DM.
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Introduction

Diabetes mellitus (DM) is a metabolic disorder
characterized by insulin deficiency, leading to
elevated blood sugar levels and long-term
complications affecting long-term vascular and
neurological complications including the
auditory system. Approximately 422 million
people globally are suffering from DM.*? In
Nepal, 3.2% of the population suffer from DM.3

Hearing loss is a significant but sometimes
ignored consequence of Type 2 diabetes. It can
manifest as sensorineural, conductive, or mixed
hearing loss. Sensorineural hearing loss (SNHL) is
particularly common among diabetic patients.

Researches indicate that individuals with
diabetes have a higher prevalence of hearing
impairment compared to the general
population, with gradual, bilateral SNHL

frequently affecting higher frequencies.*®

The mechanism behind diabetes-related hearing
loss is not fully understood, but possible causes
are inner ear microangiopathy, cochlear nerve
neuropathy, dysfunction of outer hair cells, and
disturbances in endolymphatic potential. The
risk of hearing loss may also be increased by
other variables, including age, the duration of
diabetes, and concomitant illnesses.®’

A comprehensive audiological evaluation,
including pure tone audiometry, tympanometry,
and speech discrimination tests are essential for
diagnosing hearing impairment in diabetic
patients. Pure tone audiometry (PTA) is a vital
test that assesses an individual's hearing
threshold levels, helping to evaluate the degree,
type, and pattern of hearing loss.®

This study aims to assess the degree and type of
hearing loss in patients with Type 2 DM and its
association with the duration of diabetes and
glycemic control, so we can avoid complications
of DM and develop targeted interventions.

Method

A prospective, observational, and hospital-based
study was conducted from 01 Dec 2022 to 30 Jun

2023, for six months in the Department of Ear,
Nose Throat — Head and Neck Surgery (ENT-HNS),
KIST Medical College and Teaching Hospital,
Lalitpur (KISTMCTH), Nepal. Patients having type
2 DM presenting to KISTMCTH Medicine and ENT
outpatient department (OPD) during this period
were included. Whereas, patients with mental
illness, family history of deafness, history of
prolonged exposure to noise, use of ototoxic
medications and patients having a history of ear
disease, ear surgery, head or ear trauma,
patients with a family history of deafness, history
of suggestive of noise-induced hearing loss were
excluded. Before the collection of the data, the
participants were informed about the purpose
and objective of the study, and written consent
was obtained from each of them. A consecutive
sampling method was used to select study
participants.

The sample size was calculated using formula (n):
7?P(1-P)/d? where, n= total humber of samples,
z=95% confidence interval, i.e. 1.96 p=
Prevalence, q=1-p, and d= Precision i.e. 5%. We
considered p=6.4%,° which is world prevalence
of diabetes among adults. The precision of £5%
and level of confidence 95% was taken. Based on
these parameters, the minimum required
sample size was 93. But we included all 95
patients in the study. Approval from the
institutional ethical committee was obtained
before the beginning of the study in KISTMCTH
(Ref. 2079/80/70).

Based on the inclusion criteria, the total sample
included during the study period comprised 95
patients. After detailed history taking, all the
subjects underwent general physical
examination and complete ENT examination
including tuning fork tests. After that, all subjects
underwent fasting blood sugar (FBS),
postprandial blood sugar (PPBS) estimation and
duration of diabetes, and glycemic control
measured by glycated hemoglobin (HbA1c) level
estimation was done for diabetic patients. The
good glycemic control group was labeled if
HbAlc<7, and the poor control group if
HbA1lc >7.1°

Hearing assessments were conducted by
licensed audiologists using standard protocols
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using Pure Tone Audiometry. Air and bone
conduction thresholds were measured using a
calibrated audiometer (Model: MAICO-MA 42)
across frequencies of 250 Hz to 8000 Hz.

The grading of hearing loss was done using the
World Health Organization (WHO) grades of
hearing impairment.!! These findings were
recorded in the standard proforma. Then the
data was compiled and analyzed. Data were

Table 1. WHO grading of hearing impairment!
Grade of hearing impairment

0 - No impairment

1 - Slight impairment

2 - Moderate impairment
3 - Severe impairment

4 - Profound impairment including deafness

analyzed using statistical software (e.g., SPSS
version 26). Descriptive statistics were
computed for demographic variables, and
Pearson’s correlation coefficient was calculated
to assess the relationship between the duration
of diabetes and the degree of hearing loss.
Fischer’s exact test was used to assess the
relationship between glycemic control and the
degree of hearing loss. A p-value of <0.05 was
considered statistically significant.

Corresponding audiometric ISO value

25 dB or better
26-40 dB
41-60 dB
61-80 dB

81 dB or greater

Note: dB= decibel, Hz: Hertz, ISO: International Organization for Standardization, m: meter

Result

Out of total 95 patients with Type 2 DM included
in this study, majority of participants, 63
individuals (66.3%), were found to have some
degree of hearing loss. The mean age was
52.4849.64 years, with a maximum number of
cases in the age group of 51-60 years 34(35.8%)
followed by 61-70 years, 24 patients (25.3%),
Table 2. Gender-wise, 39(41.1%) were males and
56(58.9%) females. The ratio of male:female was
0.69:1, Figure 1.

Age, (mean 52.48+9.64 y) n

30-40 14
41-50 23
51-60 34
61-70 24

Table 2. Age distribution of patients with Type 2 Diabetes Mellitus, n=95

Sixty-three (66.3%) participants had a hearing
loss, Figure 2. The results showed increasing
sensorineural hearing loss with duration of
diabetes. The percentage of participants with
normal hearing declined sharply as the duration
of diabetes increased from 65.4% in those with
diabetes for less than five years to just 2.9% in
those with diabetes for more than ten years,
Table 3, Table 4.

There was a statistically significant association

between glycemic control and the degree of
hearing loss, Table 5.

%

14.7

24.2

35.8

25.3
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Female, 58.90%

Male, 41.10%

. Hearing Loss

Figure 2. Distribution of Type 2 Diabetes Mellitus patients according to hearing loss, n=95

Table 3. Duration of diabetes and type of hearing loss in Type 2 Diabetes Mellitus patients (n=95)

Duration n Type of hearing loss n(%)

DM (y) Sensorineural Conductive Mixed Normal
<5 26 8(30.8) 1(3.8) 0 17(65.4)
5-10 35 21(60) 0 0 14(40.0)
>10 34 29(85.3) 2(5.9) 2(5.9) 1(2.9)
Total 95 58(61) 3(3.2) 2(2.1) 32(33.7)

Table 4. Duration of Diabetes and degree of hearing loss in Type 2 Diabetes Mellitus patients, n=95

Duration n Degree of hearing loss, n(%) r p
DM (y) No Slight Moderate Severe  Profound

<5 26 18(69.2) 8(30.8) 0 0 0

5-10 35 13(37.1 18(51.4 3(8.6 1(2.9 0

>10 34 2(2.9; 20%58.8; 6(1(7.6; 328.8; 4(11.8) 0.521 <0.001
Total 32(33.7) 46(48.4) 9(9.5) 4(4.2) 4(4.2)

r= Pearson's correlation coefficient

Table 5. Glycemic control group and degree of hearing loss in Type 2 Diabetes Mellitus patients, n=95

DM control n Degree of hearing loss, n(%) r p
HbA1c No Slight Moderate Severe Profound
Good control 39 27(69.2) 12(30.8) 0 0 0
Poor control 56 5(8.9) 34(60.7) 9(16.1) 4(7.1) 4(7.1) 0.521 <0.001
Total 32(33.7)  46(48.4) 9(9.5) 4(4.2) 4(4.2)

Discussion greatest prevalence in the 51-60 age group

The findings of this study show mean age of
participants was 52.48+9.64 years, with the

(35.8%). The is in line with results from a study
conducted in India, which found a mean age of
55.52+7.47 and more patients in the age group
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of 50-60.% The gender distribution in this study
shows a higher prevalence of diabetes among
females (58.9%) compared to males (41.1%).
This is consistent with the findings of a study
from Nigeria, which reported a similar ratio in
their group of people with diabetes, 57.6%
females and 42.4% males.?

According to a study from India, 52.8% of
patients were male, and 47.2% of patients were
female which is contrary to the present study.
This disparity may be due to hormonal
differences, lifestyle factors, and varying
healthcare access between genders.
Understanding these factors is crucial for
developing gender-specific healthcare
strategies.®

The high prevalence of hearing loss, with 66.3%
of participants affected, is similar to findings
from a study done in Nigeria in which, 71.8% of
type 2 DM participants had some degree of
hearing loss. This pattern suggests a strong
association between diabetes and auditory
health.'?

This study showed a prevalence of sensorineural
hearing loss of 61%. These findings were similar
to the study from India in which it was 64.86% of
people with sensorineural hearing loss,
progressive and of gradual onset.> Other studies
from India (58%) and Iran (45%) have also
reported similar rates of prevalence of SNHL.241>

The findings were comparable to those of
studies carried out in the USA (55.0%), and India
(67.44%).>'® The SNHL typically progresses
gradually. However, another study conducted in
Taiwan published a series of 68% cases of
sudden onset of SNHL in diabetes in 2005, which
runs counter to our findings.'” A study,
conducted in India found a higher prevalence of
sensorineural hearing loss at 76.8%.° A similar
higher prevalence was noted in the study done
in Nepal which was reported to be 72.5% and a
very high prevalence was observed in a study
conducted in Poland (95%) among diabetic
patients which is in contrast to our study.’®*°
Such differences between our study and those of
other authors can be attributed to the
heterogeneity of the study populations,

differences in the inclusion and exclusion criteria,
and variations in the study period.

The study reveals a significant association
between the duration of diabetes and the type
of hearing loss, with sensorineural loss
increasing from 30.8% in those with less than 5
of diabetes to 85.3% in those with more than 10 .
This progressive trend was corroborated in a
study conducted in India, in which subjects with
diabetes for more than 10 showed significant
SNHL in comparison to subjects with diabetes for
less than 5 years.?’ According to another study
from India, there is a significant association
between the duration of diabetes mellitus and
SNHL. Patients with diabetes for more than ten
have the highest prevalence of hearing loss
compared to those with diabetes for fewer
years.> Other studies from India and Australia
showed a positive correlation  when
extrapolating the severity of the SNHL with the
duration of DM.%?! It is seen that as the duration
of diabetes increases, the predisposition to SNHL
also increases. The tendency for hearing loss to
deteriorate as the disease progresses aligns with
the understanding that patients experiencing
prolonged exposure to the underlying
pathological mechanisms causing SNHL (such as
microangiopathy and neuropathy) are at greater
risk.

Present study shows a Pearson’s correlation
coefficients (r=0.521) with a p<0.001, a
significant positive relationship between the
duration of diabetes and the severity of hearing
loss. This further confirms that longer diabetes
duration is associated with more severe auditory
impairment. This insight underscores the
importance of monitoring auditory health in
diabetic patients, particularly as they age. This
result was similar to the findings from a study
done in India in which the correlation of hearing
loss with a duration of disease was found to be
highly significant (p<0.0001, Pearson’s r
coefficient = 0.3668).°

The findings from present study demonstrate a
significant  relationship between glycemic
control, as measured by HbAlc levels, and the
degree of hearing loss in both ears of diabetic
patients. According to the data, people with
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good glycemic control (measured by their HbAlc
levels) have significantly less hearing impairment
than people with poor control. In 69.2% of
patients with good glycemic control around had
no hearing impairment, whereas only 8.9% of
those with poor control maintained normal
hearing.

These results align with previous research that
has established a link between diabetes and
hearing loss, particularly to glycemic control. For
instance, a study conducted in India showed that
diabetic patients with poor control of the disease
had an increased presence of SNHL when
compared with diabetics with good control.®
Another study done in China found that HbAlc
levels were found to be positively correlated
with the incidence of hearing loss in both TIDM
and T2DM patients.??

Similarly, a study carried out in Saudi Arabia
showed that patients with poor glycemic control
(HbAlc 28%) had a higher rate of hearing loss
than those with good glycemic control
(HbA1c <8%) (62.9% vs. 48.3%) echoing the
current study's findings of a greater degree of
hearing loss in patients with poor glycemic
control.?

Present study was a hospital-based study with a
limited sample size so it may not be
representative of the Nepalese community. A
greater sample size and a wider geographic
scope are required for a more thorough
investigation. Second, the patient's response, a
subjective test determines the results of pure
tone audiometry, which was used to identify the
hearing loss. Since subclinical hearing
impairment cannot be ruled out, we were
unable to explain this subjective test. In this
study, we did not do in-depth analysis whether
the patients were under or over-managed with
medication.

Conclusion

The study found an association of hearing loss
and Type-2 Diabetes Mellitus. Hearing
impairment was mainly in the form of
sensorineural hearing loss associated with

diabetic control. The severity of hearing loss
increased with duration of the diabetes.
Multidisciplinary strategy with routine hearing
tests and efficient glycemic control seems
impairment to preserve hearing loss.
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