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Abstract:

Background : Diabetes Mellitus(DM) is the single most important metabolic disease or one
of the non communicabledisease in the world which can affectnearly every organ system in
the body. auditory organ dysfunction(Sensorineural hearing loss) is also lesser known
complication of Diabetes mellitus.

Aim and Objective: To know the prevalence and factors affecting SNHL among diabetic
patients.

Material and Methods : Present study was hospital based cross section study conducted in
the Department of ENT, SVS Medical College, Mahbubnagar for the period of six months
during December 2020 to June 2021. A total of 50 subjects with, above the age of 30 years
with type 2 Diabetes mellitus.

Results and Observation : Study observed that 62% of the patients were male and that 38%
of the patients were female. Mean age of all the patients was 56.98 years with standard
deviation of 9.91 years. We have observed that 56% of the patients had duration of hearing
loss was more than 10 years and mean duration of DM was 12.24 years with standard
deviation of 8.14 years. Out of all patients prevalence of SNHL was 48%. It was also
observed that age and duration of diabetes mellitus were associated factors with degree of
SNHL.

Conclusion : Study conclude that, prevalence of SNHL was found to be very high among the
diabetic patients. Also degree of SNHL were strongly associated with age and duration of
diabetes.
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Introduction:

Diabetes Mellitus(DM) is the single most important metabolic disease or one of the non
communicable disease in the world which can affectnearly every organ system in the body.
Almost all the macro and microvascular complications of diabetes have been studied
extensively. Among these complications, auditory organ dysfunction is also lesser known
complication of Diabetes mellitus.
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Hearing is integral part of speech. It helps us to lead our lives happily without any
restrictions. Hearing impairment will hamper ones personal and social life and hence quality
of life. Our ability to hear has a very great impact on almost every aspect of our lives.
Sensorineural hearing loss (SNHL) is type of hearing loss, caused by damage to the structures
in ear or auditory nerve in the inner ear(cochlea and associated structures). It is the cause of
more than 90% of hearing loss in adults. SNHL is most commonly caused by aging,
exposure to loud noises, head trauma, or other conditions.

SNHL is usually permanent and can be mild, moderate, severe, profound, or total. Various
other descriptors can be used depending on the shape of the audiogram, such as high
frequency, low frequency, U-shaped, notched, peaked, or flat.

Globally, an estimated 382 million people have diabetes worldwide, with type 2 diabetes
making up about 90% of the cases.[1,2] According to the estimation, total number of
diabetes patients in India is around 40.9 million and by 2025 the number would be around
69.92 million [3, 4], and a frequent complication in type-2 DM is deafness.

The typical hearing loss described among diabetes patients is progressive, bilateral,
sensorineural deafness of gradual onset that predominantly affects the higher frequencies.[5]
However many authors disagree that diabetes mellitus can lead to a sensorineural hearing
impairment.[6] The effects of different variables such as duration of diabetes, blood sugar
control, and presence of end-organ damage on hearing loss have yet not been clarified despite
several studies on this topic. Although there is mounting evidence for a relationship between
diabetes and hearing impairment the awareness of auditory organ involvement in the course
of diabetes is still not widespread among healthcare providers involved in diabetes care.[7]
Thus present study we undertaken to know the prevalence and factors affecting SNHL among
diabetic patients.

Materials and Methodology:

Present study was hospital based cross section study conducted in the Department of ENT,
SVS Medical College, Mahbubnagar for the period of six months during December 2020 to
June 2021. A total of 50 subjects with, above the age of 30 years with type 2 Diabetes
mellitus were included in the study
requiringassessmentofhearinglossandwillingnesstoparticipateinthestudy.Allthecasesweresubje
ctedtotuningforktestandpuretoneaudiometry.

Inclusion Criteria:

e Any patient male or female with Type Il Diabetes Mellitus

e Age above 30 years,

e Patients with complaints of hearing loss and requiring assessment of hearingloss
e Willingtoparticipateinthestudy.
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Exclusion Criteria:

o Any person not willing to be included in the study

o Patients with history of middle ear diseases or surgeries

o Patients with conductive hearing loss.

o Patients with history of any chronicillness or any known neurological diseases other than
diabetes mellitus.

o Patients on any ototoxic medications.

o Patients with occupational noise exposure.

Methodology:

All the patients with Hearing Loss with Type Il Diabetes Mellitus who havecome to the ENT

OPD and an informed consent will be obtained from those willing fo rthe study.Data

including gage,sex,occupation,weight,historyofsmoking,al

coholism,diabetes,hypertension,history are noted.Investigations such as level of

Hemoglobin,FBS/ppBS and HbAlcared one asroutine investigations. Results regarding these

investigations will be noted from the IP/OP chart of the patient.

Assessment of hearing loss in these patients is done using PTA.In this method, they are
exposed to pure tones, the intensity of which can be increased or decreased in 5dB steps.Air
conduction threshold sare measure dfortones of 125, 250, 500, 1000, 2000 and 4000 and 8000
Hz and bone conduction thresholds for 250,500, 1000 and 2000 and 4000 Hz. The amount of
intensity that has to be raised abovethe normal level is a measure of the degree of hearing
impairment at that frequency. Itis charted in the form of a graph called audiogram. The
threshold of bone conductionis a measure of cochlear function. The difference in the
thresholds of air and boneconduction(A-Bgap)is a measure of the degree of conductive
deafness.

The audio meter is socalibrated that the hearing of anorma person,both for air and bone
conduction,is at zero dB and the reisnoA-Bgap.

Statistical Analysis : Collected data were entered in the Microsoft Excel for further analysis.
Quantitative data were presented by mean and standard deviation whereas qualitative data
were presented with frequency and proportion. Association between the variables shown by
using chi-square/Fisher-exact test. P-value< 0.05 were considered as statistically significant
at 5% level of significance.

Results and Observations:

A total of 50 subjects with, above the age of 30 years with type 2 Diabetes mellitus were
included in the study.
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Table 1: Distribution of basic characteristics of study.

Parameters | Frequency | Percent
Gender

Male 31 62
Female 19 38
Age (Years)

<40 Years 3 6
41 - 50 Years 11 22
51 - 60 Years 15 30
> 60 Years 21 42
Duration of Diabetes Mellitus (Years)

<=10 Years 22 44
> 10 Years 28 56

In the above table we have observed that 62% of the patients were male and that 38% of the
patients were female, so male were dominant in this study. All the patients were having mean
age of 56.98 years with standard deviation of 9.91 years, we had 35 years age was minimum
age observed. 42% of the patients were from the age group of > 60 years, followed by 51 —
60 years, only 3 patients were there having age group less than 40 years. We have observed
that 56% of the patients had duration of hearing loss was more than 10 years. Mean duration
of DM was 12.24 years with standard deviation of 8.14 years.

Normal
40% ® Normal
m SNHL
Mixed

Figure 1 : Distribution of Hearing loss in the study.
This distribution showed that we had out of total diabetic patients 48% of the patients had

SNHL while 40% were normal and 12% of the patients had mixed hearing loss observed in
the study. Among SNHL patients 66.67% of the patients were males and 33.33% were
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females.

Table 2 : Distribution of severity of SNHL in the study.

sensorineural hearing loss Frequency Percent
Mild 1 4.2
Mild- Moderate 5 20.8
Moderate 7 29.2
Moderate- Moderately Severe 6 25
Moderately Severe 1 4.2
Moderately Severe- Severe 2 8.3
Severe 2 8.3
Total 24 100

Among the sensorineural hearing loss patients, 29.2% of the patients were moderately
suffered 25% of the patients were Moderate to Moderately severe, 20.8% of the patients
were mild to moderate 8.3% of the patients were suffered each of Moderately severe to
Severe and Severe. Nearly 45.8% of the patients were lying between moderate to severe
range of SNHL

Table 3 : Association of Risk factors and Severity of SNHL

SNHL Chi-
Risk Factors _ Square/ | P-
Mild Moderate Severe Total Fisher value
Exact
Age Interval
<40 Years | 2(8.30%) | 0(0%) 1(4.20%) | 3(12.50%)
41-50 Years | 2(8.30%) | 1(4.20%) | 0(0%) 3(12.50%)
51- 60 Years | 0(0%) 4(16.70%) | 0(0%) 4(16.70%) | 15:64** |0.001
0,
>60 Years | 2(8.30%) | 2(8.30%) | 10(41.70%) )14(58'30 &
Duration of Diabetes
<10 Years | 4(16.70%) |1(4.20%) | 1(4.20%) | 6(25.0%) N
> 10 years 2(8.30%) 6(25.0%) 10(41.70%) | 18(75%) ' '
Gender
16(66.70%
Male 5(20.80%) | 5(20.80%) | 6(25.0%) ) ( °
Female 1(420%) | 2(830%) |5(20.80%) |8(33.30%) | 1448 | 0552
Total 6(25.0%) | 7(29.20%) | 11(45.80%) | 24(100%)
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**P-value<0.05, highly significant at 5% level of significance.

From the above association table we have found that there was significant distribution was
observed between age factor, duration of diabetes and severity of sensorineural hearing loss
(P-value = age (0.001), Duration of DM (0.003)). Severity of SNHL was observed more in
age of group of > 60 years, which was 41.70% and also same percentage of severity of SNHL
we have observed among the patients having duration of diabetes mellitus more than 10
years. Among the gender severity of SNHL was distributed equally among male and female
there was no association was found between severity of SNHL and gender (P-value =0.552)

Discussion:
The sample population consisted of 50 diabetic patients above the age of 30years,among the
majority42% werefromage group >60and 62% malesubjects.

Audiological investigation, PTA  was performed by the  department
audiologistinsoundtreatedroomafternecessaryclinicalexaminationforhearinglosswasundertake
n. Clinical examination that aided to maintain inclusion criteria  were
localexaminationofear,nose,throatandsystemicexaminationforotherco-morbiditiesandtuning
fork test which helpedattainingthefocusedgroup. PTA test was measured with instrument
ALPs Advanced digital audiometerAD2100, TelephonicsHeadphone,BonevibratorRadioearB-
71,atvariedfrequenciesof250Hz,500Hz,1KHz,4KHz,8KHz.

In our study we have found that out of total 50 patients with diabetes 40% of the patients
were found normal, 24% of the patients were found with mixed hearing loss but maximum of
48% of the patients were found with SNHL. Studies conducted by Rajamani S et al. observed
prevalence of sensorineural deafness as 51.3% and in comparison with other studies
conducted earlier the prevalence of Sensorineural hearing loss among the diabetes patients
ranged between 13 and 95%. Our results are similar to those of Ramlakhan Meena (58%)
Nagoshi Y et al (54%); Friedmann SA et al (55%); Boomsma LJ and Stolk RP (48%); Weng
SF et al (44.8%) and Mozaffari M et al (45%).[8-13]

Among the sensorineural hearing loss patients 75% of the patients had moderate to severe
level of hearing loss was observed in the age group more that 50 years of age. Study
conducted by Axelsson A et al showed that pure tone hearing loss increases as the age of the
patients increases among diabetic.[5] Here impact of age on hearing function is well
documented. Our study showed a strong association between degree of SNHL and Age
groups.

With age factor in our study we have observed that those who had duration of diabetes more

than 10 years had moderate to severe level of SNHL and also duration of diabetes mellitus
and degree of SNHL were strongly associated with each other (P-value<0.003). Study
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conducted by Tiwari and Mudhol et al showed that, a positive correlation was seen in there
study when extrapolating the severity of the SNHL with the duration of DM. As the duration
of the DM increased, higher proportions of patients were found to have SNHL. This
propensity of worsening of hearing loss with duration of disease follows the logic that
exposure to the basic pathological processes that result in SNHL (microangiopathy and
neuropathy) is greater in the patients that have been suffering from the disease for a longer
time. Similar results have been reported by other authors.[14,15] In our study we didn’t find
any association between gender and degree of SNHL, Some studies were showed no
association between the gender and hearing loss[7,16]. But the study conducted by Cullen JR
and Cinnamond MJ, male patients with diabetes had worse hearing than female patients with
diabetes, which contradicts our study observations.

Conclusion:

From above observation and discussion we can conclude that, prevalence of sensorineural
hearing loss was 48%, which was found to be very high among the diabetic patients. Also
degree of SNHL were strongly associated with age and duration of diabetes. We have not
observed any association between the degree of SNHL and gender. Also we can conclude
that by using PTA, the early detection of hearing loss in type 2 DM may help to avoid the
deafness or its further progression.
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