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(ABSTRACT
Background: Sensorineural hearing loss are common neurological deficit, and diabetes mellitus is
a common cause for these problems. Hearing impairment affects the quality of life of diabetic
patients. Many researchers found hearing impairment in diabetic patients because diabetes
mellitus can cause sensorineural hearing loss (SNHL) because of neuropathy and microvascular
complications of diabetes mellitus.
Aim of the study: The study aims to sensorineural hearing loss in diabetic patients compared with
non-diabetic control.
Patients and methods: A prospective case control study is performed during the period between
Jan 2018 and May 2019. This case series study included 100 known cases of diabetes mellitus,
their ages were between 20-60 years, treated at Al-wafaa center, which is specialized center for
treatment and follow up of diabetic patients, and Al-Jumhory Teaching Hospital in Mosul. The
control group included 100 individuals who did not have any diabetes mellitus or any of the
exclusion criteria mentioned in the study.
Results: It has been found that sensorineural hearing loss (SNHL) was more common in diabetic
patients group than controls group, 21% versus 8%. The prevalence of (SNHL) was more in male
31.7% than female diabetic patients 13.5%. Hearing threshold in diabetic patients was higher than
that in control group. The hearing loss in diabetic patients is slowly progressive and directly
related to the duration of diabetes.
Conclusions: Sensorineural hearing loss has been found to be more common in diabetic patients
than in control group, and the hearing loss in diabetic patients is slowly progressive. The hearing
threshold in diabetic patients had a direct correlation with the duration of disease.
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INTRUDUCTION
Hearing problems are common neurological

deficit, and diabetes mellitus is a common
cause for these problems. The organ of Corti
which is essential for hearing is at the risk of
damage by high blood sugar®™. Hearing

impairment affects the quality of life of

diabetic patients, many researchers found
hearing impairment in diabetic patients®®.
Diabetes mellitus can cause sensorineural
hearing loss (SNHL) because of neuropathy
and microvascular complications of diabetes
mellitus. The presence of comorbidities in

diabetic patients such as hypertension and
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atherosclerotic vascular diseases, also can
affect hearing®. Some histopathological
studies revealed a neurological and vascular
damage in the inner ear of diabetic patients®.
It is well known now that increased oxidative
stress has an important role in the development
of long term complications of diabetes
mellitus®. Diabetes-related hearing
impairment is of gradual onset but progressive
and bilateral sensorineural deficit, which affect
higher more than lower frequencies®. The
present study aim to study the relation of
sensorineural hearing with diabetic mellitus in
comparison to non-diabetic control.
PATIENTS AND METHODS

The study has been performed during
the period between 1°* of January 2018 and 1%
of May 2019 at Al-wafaa Center, which is
specialized in the treatment and follow up of
diabetic patients, and Al-Jumhory Teaching
Hospital in Mosul.
The Study Design
It is a prospective case-control study.
Subjects
This study included 100 known cases of
diabetes mellitus, who have history of the
disease for at least one year; their ages were
between 20-60 years. The diabetic patients
included 90 patients (90%) with type 2 diabetes
mellitus (NIDDM) and 10 patients (10%) with
type 1 (IDDM).
Controls
The control group consisted of 100 individuals
who did not have any diabetes mellitus or any
of the exclusion criteria mentioned below; their

ages were between 20-60 years.

Exclusion criteria

- Diabetic patients who have history of the
disease for less than one year.

- Diabetic patients who have family history of
deafness.

- Patients with history of acoustic trauma, or
noise exposure.

- Patients with history of ear surgery, trauma,
and perforated eardrum.

- Patients with autoimmune diseases.

- Patients have history of using ototoxic drugs.
Data collection:

For data collection a questionnaire was
designed to record the subject’s information.
Instruments

Pure tone audiometer, auroscope,
Tuning fork 512 Hz were used and pure tone
audiometry was done for diabetic patients and
control group by the same examiner and under
the same condition, at a frequency of 500,
1000, 2000 and 4000 (Hz). Everyone in both
groups has bone hearing level more than (25)
dB at one or more of the frequencies tested
(500, 1000, 2000 and 4000 Hz) was considered
as suffering from (SNHL).

Statistical analysis and data management

The Statistical Package for Social Sciences
(SPSS, version 18) was used for data entry and
analysis while a Chi (XZ) square test of
association was used to compare proportions of
different factors among sample groups. P value
of < 0.05 was regarded as statistically

significant.
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RESULTS

Out of 100 diabetic patients, whose average age was (46.57) years, (41%) were male and (59%) were

female, while out of the control group which consists of 100 individuals, whose average age was

(42.59) years, (65%) were male and (35%) were female as shown in Table (1). In the diabetic group,

hearing loss was found in 21% (21 patient;13 male and 8 female); it was more common in male
(31.7%) than female patient (13.5%). In the control group the incidence of hearing loss was 8%, 8
subject; 6 male (9.2%) and 2 female (5.7%), as shown in Table (2). The incidence of hearing loss was
more in diabetic patients than control group, p-value is < 0.01 which is statistically significant. The
hearing loss in diabetic patients is slowly progressive, and hearing threshold showed
correlation with the duration of diabetes, see Figures (3).

Table (1): The distributions of gender and residency of diabetic patient and controls.

a direct

No. Male Female Urban Rural
Controls 100 65 35 77 23
Patients 100 41 59 87 13

Table (2): The distributions of sensorineural hearing loss in diabetic patients and control group.

Male Female Total p-value
DM 13 8 21
Control 6 2 8 <0.01

—p— Controls
—il— patients

’\

~—

~

—

4000Hz

2000Hz

1000Hz

500Hz

]

o

Figure (1): Average bone conduction thresholds in decibel (dB) for control and diabetic patients
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Figure (2-A): Average bone conduction thresholds in decibel (dB) for diabetic patient in 4 age

groups.
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Figure (2-B): Average bone conduction thresholds in decibel (dB) for controls in 4 age groups
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Figure (2): Average bone conduction thresholds in decibel (dB) for diabetic patients in relation

to duration of diabetes.
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DISCUSSION

The present study found higher prevalence of
sensory neural hearing loss (SNHL) in the
diabetic group than in control group, 21% and
8%, respectively. This agrees with many
studies done by Raveendra®, Bainbridge®,
Bener®, Kakarlupudi®, Taziki”, Diniz and
Guida®, Tylor®, Kurien®™, and Kashyap®?,
but disagrees with Sieger et al.*?, who did not
report a significant differences in hearing loss
in diabetic and non-diabetic patients. This wide
range of results can be explained on the basis
of the studies done by different person, on
different countries, on different age group, on
different patients, and examined by different
audiologist. It has also been found here that
the diabetic patients who have (SNHL) were in
the (500, 1000, 2000, 4000 Hz). The difference
in hearing thresholds at different frequencies in
(dB) between diabetic patients and non-
diabetes controls was higher in older people,
age group (51-60 years) in low, mid, and high
frequencies. However, in the younger people in
age group (20-30 years) the difference in
hearing thresholds was also apparent in all
frequencies but specially in low and mid
frequencies. These results indicate that the high
frequencies were more affected in older age
group and these can be explained on the basis
of the effects of diabetes and age related
hearing loss (presbycusis) and other risk
factors. These results are in agreement with
Raveendra®, Bainbridge et al®, Naini et al."®,
Ren et al®, Celik et al.*®, and Grassi®®.The
present study has also revealed that the
(SNHL) in diabetic patients was more common
in male, (13) patients (31.7%), than in female,
(8) patients (13.5%). These results are in line
with Bener et al.”) and Cullen and
Cinnamond”; this may be explained by the
occupational noise exposure in male much
more than female™ . In this point, the current
results disagrees with Taylor and Irwin® who
reported a significantly higher SNHL in female
than male diabetic patients. Many studies did
not report any difference between male and

female patients™®. The present study has also
found that the increase in hearing thresholds
was directly related with the duration of
diabetes; this observation indicates the
progressive nature of the complication of
diabetes. These results are in agreement with
Kakarlupudi®, and Celik et al.®®. Yet, Kurien,
et al. did not find a relationship between
hearing loss and age of the patients or duration
of diabetes, but they reported that hearing loss
in diabetic patients is directly related to the
degree of blood sugar control and it was more
common and more severe in poorly controlled
diabetic patients’?. In the present study, the
number of patients, who were hypertensive
within the diabetic group was (48) patients
(48%), and 11(22.9%) of them have SNHL; in
control group, 14 person (14%) were
hypertensive, (3) of them have (SNHL),
recording (21.4%). Out of these results,
hypertension might be considered as a risk
factor for developing (SNHL) in both groups;
this may be due to the effects of hypertension
and anti-hypertensive drugs. Duck et al. @9,
reported that high blood pressure in diabetic
patients increase the risk of high-frequency
SNHL. Diabetic patients with retinopathy also
developed more hearing loss because of the
similarity of the microvascular blood supply of
the ear and the eye ®® 20 |t has also been
found here that (21.1%) of patients with
(NIDDM) have (SNHL), and (20%) of patients
with (IDDM) have (SNHL). This means that
both groups have nearly a similar risk of
hearing loss. Raveendra et al ) observed that
age-matched patients with diabetes treated with
oral hypoglycemic agents had more hearing
loss than those treated with insulin. Wackym
and Linthicum™® reported that diabetic patients
treated by oral hypoglycemic drugs had fewer
hearing problems than those treated by dietary
restriction alone. These studies suggested that
the aggressive treatment of diabetes reduces the
risk of hearing loss %,
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Limitations

The conventional audiological test (Pure tone
audiometer) done for assessment of hearing
threshold and hearing loss is a subjective test
and not very sensitive to detect the early phase
of hearing loss. Similar types of these
limitations were also mentioned by Bainbridge
@ Bener ¥, Clicia Adriana ®®, and Grazyna
Lisowska®?.

CONCLUSIONS

1. Hearing loss is more common in diabetic
patients group than in control group, 21%
versus 8%

2. The prevalence of SNHL is more in male
(31.7%) than female diabetic patient (13.5%).
3. Increased hearing thresholds in diabetic
patients is directly related to the duration of the
disease.

4. Hearing thresholds were higher in all tested
frequencies among patients with diabetes
compared to control participants, in the elder
age group, the loss was in low, mid, and high
frequencies, while, in the younger age group,
it was in low and mid frequencies.

RECOMMENDATIONS

1- Screening all patients with diabetes for
hearing loss, and performing an
audiological test initially on all diabetic
patients as baseline hearing thresholds.

2- Searching for the proper method to
alleviate hearing impairment in diabetic
patients and the proper method to
manage this complication.
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