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ABSTRACT

OBJECTIVE
1. Torecord pure tone audiometry in non-diabetic subjects.
2. Torecord pure tone audiometry in diabetic subjects.
3. To make a comparative study of the auditory acuity of type 2 diabetics and normoglycaemic subjects.
To analyse the effect of glycaemic status (FBS, PPBS), glycaemic control (HbA1c) and duration of type 2 diabetes on auditory acuity.

METHODS

Type of study - Case Control study, Sample size-100, 50 patients attending diabetic OPD and 50 non-diabetic patients attending
medical OPD for some other illness. Type 2 diabetic patients between the ages 35 and 55 years and who were non-hypertensive were
included. After selecting appropriate samples for the study based on the inclusion and exclusion criteria, a detailed history was
elicited and clinical examination done as per the clinical proforma. The necessary investigations were done as per the proforma. The
auditory acuity of cases and controls were compared in relation to glycaemic status (FBS, PPBS), HbAlc and duration of DM and

statistically analysed.
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INTRODUCTION

Diabetes Mellitus (DM) refers to a group of common metabolic
disorders that share the phenotype of hyperglycaemia.
Depending on the aetiology of the DM, factors contributing to
hyperglycaemia include reduced insulin secretion, decreased
glucose utilization and increased glucose production. The
metabolic dysregulation of diabetes is associated with
secondary pathophysiologic changes in multiple organ system
like eyes, kidneys, nerves, heart and blood vessels.

The chronic complications of DM affect many organ
systems and are responsible for the majority of morbidity and
mortality associated with the disease. These include vascular
and non-vascular complications; vascular complication may
be microvascular or macrovascular.

Sensorineural Hearing Loss (SNHL) results from lesions
of the cochlea, eighth nerve or central auditory pathways. The
diagnosis of a sensorineural pattern hearing loss is made
through audiometry, which shows a significant hearing loss
without the “air-bone gap” that is characteristic of conductive
hearing disturbances.
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Hearing loss may be an under-recognized complication
of diabetes. As diabetes is emerging in a rapid manner, the
disease may become a more significant contributor to hearing
loss.

Diabetics are susceptible to hearing problems, because
this disease may damage the nerves and blood vessels of the
inner ear. While the connection between diabetes and
susceptibility to vision loss is well known, unfortunately the
statistics of diabetes related hearing loss among diabetics is
not. Far too many diabetics do not ask for a hearing test and
thus live with undiagnosed hearing loss for quite some time.

Hence, this study is undertaken to find out prevalence of
(Sensorineural hearing loss) SNHL in diabetics and to
correlate with glycaemic status and duration of Diabetes
Mellitus (DM).

Inclusion Criteria [Control]
Normal healthy subjects of either sex between 35 and 55 years
and who were non-hypertensive were included.

Inclusion Criteria [Case]

Type 2 diabetic patients between the ages 35 and 55 years and
who were non-hypertensive were included. Both groups were
matched with respect to age and sex.

Exclusion Criteria [Control]
1. Hypertension.
2. Diabetes mellitus.
3. History of consumption of ototoxic drugs in the past.
4. History of ear surgeries performed in the past.
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5. History of ear infection in the past.
6. History of systemic viral infection.
7. History of recent infections in the nose, throat or ear.
8. Patients having a noise-induced hearing loss (As shown

by pure tone audiometry at 4000 Hz).

Exclusion Criteria [Case]

1. History of consumption of ototoxic drugs in the past.
History of ear surgeries performed in the past.
History of ear infections in the past.
History of systemic viral infection.
History of recent infections in the nose, throat or ear.
Patients having a noise-induced hearing loss (As shown
by pure tone audiometry at 4000 Hz).

otk wN

METHODOLOGY
After selecting appropriate samples for the study based on the
inclusion and exclusion criteria, a detailed history was elicited
and clinical examination done as per the clinical proforma. The
necessary investigations were done as per the proforma.

The auditory acuity of cases and controls were compared in
relation to glycaemic status (FBS, PPBS), HbA1lcand duration of DM
and statistically analysed.

Sex Incidence
Majority of the patients were female that holds 72% when
compared to male 28%.

Hemanth C.! et al. in their study found out that females
were more affected than males in the ratio 1.4:1.

Panchu P.Zet al. in their study found that females were
more affected than males in the ratio 1.5:1.

Sl Sex Case | Percentage | Control | Percentage
No. (No.) (%) (No.) (%)
1 Male 14 28 25 50
2 Female | 36 72 25 50
Total 50 100 50 100
Table 1: Distribution of Gender

H Male
H Female

Fig. 1: Distribution of Gender

Our study was on par with the above studies.

Age Incidence

In the present study, the maximum number of patients with
hearing loss were in the age group between 45 and 50 (58%)
followed by age group between 50 and 55 and was comparable
with other studies.
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Chyamal P.C3 et al. in his study of vestibulo-cochlear
functions in diabetes mellitus found out that the commonest
age group that was affected was between 41 and 50 years (66-
6%) followed by age group between 31 and 40 years (25%).

l\sl:).. A%s;‘;_osl;p Case Percentage Control Perc((;/:]t age
1 35-40 9 18 14 28
2 41-45 7 14 16 32
3 46-50 5 10 5 10
4 51-55 29 58 15 30
Total 50 100 50 100
Table 2: Distribution of Age
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Fig. 2: Distribution of Age

Auditory threshold among cases and control

Frequency | 35 40 | 40-45 | 45-50 | 50-55
(Hz)
500 46 54 59 51
Cases 1000 44 43 59 50
2000 43 45 52 50
4000 48 54 71 59
8000 50 60 77 69
500 38 42 44 55
1000 38 43 48 57
Control 2000 38 43 51 60
4000 40 49 50 63
8000 46 56 55 67
Table 3: Auditory Threshold (in dB) in different Age
Groups (in years) among Cases and Control
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Fig. 3: Auditory Threshold in different Age Groups
(in years) among Cases and Control

It was observed that the auditory threshold in different
age group among cases and control clearly shows that the
maximum threshold level was in cases when compared to
control.

Type of Hearing Loss in Diabetes Mellitus

In present study, the hearing loss was predominantly bilateral
and of sensorineural type affecting the higher frequencies.
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Kurien M.4 et al. in their study said that hearing loss in
diabetic patients were mild-to-moderate and more in higher
frequencies.

Cullen J.R.5 et al. in their study said that diabetic patients
were significantly deafer than normal population and the
hearing loss affected higher frequencies in both sexes.

Viratnimie.¢ et al. in his study said that hearing levels
tend to be worse in diabetic patients than in normal
individuals and the difference was statistically significant in
higher frequencies (6000 Hz and 8000 Hz).

Chyamal P.C3 et al. in his study said that hearing loss in
diabetes mellitus was bilateral, symmetrical and sensorineural
and majority showing a loss more in higher frequencies.

Duck S.W.7 et al. in his study said that diabetes mellitus
in conjunction with hypertension had a synergistic effect
frequency sensorineural hearing loss.

Kutty S.R.8 et al. in his study opined that diabetics
suffered from bilateral sensorineural type of hearing loss. All
patients with diabetes showed significant high frequency
hearing loss.

Fangchao.? et al. in his study said that high frequency
hearing loss was common in diabetics.

Sharma D.R.1% etal. in his study said that hearing loss was
found to be bilateral symmetrical and sensorineural in type.

Kakarlapudi V.11 et al. in his study said that prevalence of
sensory neural hearing loss was higher in diabetic population
than non-diabetics.

Naini A.S.12 etal. in his study said that there was a specific
existence of a specific and distinct hearing loss in high
frequencies in diabetic patients.

Leon Morales L.V.D.13 et al. in their study said that type 2
diabetes mellitus is related to high frequency hearing loss.

Andriana.C.14 et al. in his study said that hearing loss in
diabetic patients causes sensorineural hearing loss.

Our study correlated with all the above studies.

Hearing loss in Relation to Duration of Diabetes Mellitus

Frequency Auditory Threshold in Cases (dB)
(Hz) < 5 years > 5 years
500 49 55
1000 48 53
2000 47 55
4000 54 65
8000 63 67

Table 4: Auditory Threshold (dB) in Relation to
Duration of Diabetics
100
49 55 28 53 47 55 54 5 63
o F F N §
0 _r’.' T T T T |’/
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Frequency
M= Syears B> Syears

Fig. 4: Auditory Threshold (dB) in Relation
to Duration of Diabetics
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Similarly, in our study the auditory threshold in relation
to duration of diabetic mellitus indicates that cases above 5
years of duration had increased auditory threshold.

Kurien M. et al. 1989 also indicated the same.

Chyamal P.C.3 et al. in his study said that there was no
correlation found between hearing loss and duration of
diabetes mellitus.

Dalton D.S.15 et al. in their study found that there was no
association between duration of diabetes mellitus and hearing
loss.

Panchu P.2 et al. in her study said that there was no
significant difference in hearing threshold between patients
with short duration of type 2 diabetes mellitus versus long
duration.

Auditory Threshold in Relation to Compliance to
Treatment

Frequency dB
(Hz) Regular Irregular
500 51 50
1000 46 50
2000 50 45
4000 58 56
8000 66 59
Table 5: Auditory Threshold (dB) in Relation to
Compliance to Treatment in Diabetics

500 1000 2000 4000 8000
Frequency

mRegular mirregular

Fig. 5: Auditory Threshold (dB) in Compliance to
Treatment in Diabetics

In our study, auditory threshold was found to be higher
in patients to their compliance with treatment than in those
who were not compliant.

Hemanth C.! et al. 2006 has found that there was
deterioration of hearing threshold in diabetic patients with
uncontrolled DM.

Frequency dB
(Hz) OHA Insulin Both
500 49 47 59
1000 49 50 55
2000 49 45 53
4000 57 55 60
8000 64 55 65
Table 6: Auditory Threshold in Relation
to Mode of Treatment
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Fig. 9: Auditory Threshold in Decibels
at Various Levels of PPBS
Frequency dB
(Hz) <7 >7
500 50 53
1000 48 52
2000 48 53
4000 57 60
8000 64 69
Table 10: Auditory Threshold (dB) in Relation to
Control of Diabetes Based on HbA1c
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Fig. 10: Auditory Threshold (dB) in Relation
to Control of Diabetes Based on HbA1c
Frequency Complications
(Hz) Macro-vascular Micro-vascular Both None
500 45 57 45 52
1000 43 55 55 50
2000 43 50 60 51
4000 53 68 70 58
8000 61 81 100 64
Table 11: Auditory Threshold and Complications
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Fig. 6: Auditory Threshold in
Relation to Mode of Treatment
Frequency dB
(Hz) Smoking | Alcohol | Both | Tobacco | None
500 36 30 51 54 52
1000 35 35 53 53 51
2000 42 40 50 52 50
4000 56 75 67 67 56
8000 62 90 85 69 62
Table 7: Comparison of Auditory Threshold with
Addictions
\ B Smoking
\ i B Alcohol
- = B Tobacco
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Frequency
Fig. 7: Comparison of Auditory
Threshold with Addictions
Frequency dB
(Hz) <100 | 100-125 | 126-150 | 151-200 | >200
500 50 56 46 53 53
1000 56 53 47 48 50
2000 58 53 49 45 47
4000 69 58 58 53 56
8000 79 68 63 60 64
Table 8: Auditory Threshold in Decibels
at Various Levels of FBS
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Fig. 8: Auditory Threshold in Decibels at

Various Levels of FBS
Frequency dB
<40 140-200 | 201-300 | 301-400 | >400
500 45 43 57 54 47
1000 53 43 57 49 46
2000 50 42 59 45 46
4000 75 52 66 57 52
8000 95 57 73 64 61

Table 9: Auditory Threshold in Decibels
at Various Levels of PPBS
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Fig. 11: Auditory Threshold and Complications
CONCLUSION

e Sensorineural hearing loss in diabetes mellitus, more
commonly affected patients in the age group between 45
and 50 years accounting for 58%.

e 72% of females were affected when compared to male
(28%).

e Comparison between cases and control revealed that the
cases had increased auditory threshold.

e  From this study it was found that there was a correlation
between duration of diabetes mellitus and Sensorineural
Hearing Loss (SNHL).
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According to the data accumulated, there was a negative
linear correlation between the compliance to treatment
and people who had SNHL.

In this study population, it was found that cases taking
both OHA and Insulin had higher frequency of SNHL.
Addictions to both smoking and alcohol were associated
with a higher incidence of SNHL.

Among the cases studied, there was a positive linear
correlation between elevated PPBS and SNHL.

Study population revealed a slightly higher incidence of
developing SNHL in patients with HbAlc >7.

Patients with SNHL had higher incidence of
microvascular  complication than macrovascular
complications.

Hearing impairment is an  under-recognised

complication of Diabetes Mellitus.

Diabetes has been shown to affect hearing loss by many
studies. Many have tried to identify the cause and based
on their conclusion the probable mechanisms are
microangiopathy of the inner ear, neuropathy of the
cochlear nerve, a combination of both, outer hair
dysfunction and disruption of endolymphatic potentials.
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