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ABSTRACT
OBJECTIVE: To assess the prevalence of sensorineural impairment in patients with type 2 diabetes and to explore the rela-
tionship between hearing loss and variables such as age, gender, HbA1C, and duration of diabetes.

MATERIALS AND METHODS: This cross-sectional study was conducted from April to August 2025 and included patients with 
type 2 diabetes mellitus. Data were collected using the Hearing Handicap Inventory for Adults (HHIA) to screen for diabetes 
among individuals with hearing impairment. A non-probability convenience sampling method was used. Pure-tone audiom-
etry (PTA) was employed to assess hearing. SPSS Statistics version 20 was used for data analysis. The chi-square test was 
used to assess associations, with results presented as frequencies and percentages.

RESULTS: The study included 195 patients with Type 2 Diabetes mellitus aged 25-65 years. Of these, 7.7% were found to 
have sensorineural hearing loss, which primarily affects higher frequencies (2-4 kHz) and is usually mild to moderate. Addi-
tionally, it was found that sensorineural hearing impairment was significantly (p<0.005) associated with diabetes duration, 
hypertension, poor glycemic control, and chronic kidney disease.

CONCLUSION: In this study, SNHI was found in only a small portion of diabetic patients. HHIA responses showed that most 
participants faced minimal hearing-related issues, while a significant link was observed between SNI and the duration of 
diabetes, poor blood sugar control, hypertension, and chronic kidney disease.
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INTRODUCTION
There is limited awareness of hearing loss as a co-

morbid condition associated with type 2 Diabetes. 1 The 
prevalence of diabetes mellitus is rising at a startling rate. 
The World Health Organisation (WHO) estimates that the 
global prevalence was approximately 537 million in 2021 
and could rise to 783 million by the end of 2045. 2, 3 About 
35% to 60% of people with diabetes have auditory deficits, 
and chronic hyperglycemia can cause sensorineural hear-
ing loss (SNHL), which is an independent risk factor for 
the onset of hearing impairment (HI). 4

According to data from the European Centre for 
Disease Prevention and Control (ECDC), the World Health 

Organization (WHO) estimates that 20.3% of people 
worldwide experience SNHI. People with type 2 diabetes 
mellitus (T2DM) have a 30% higher prevalence of SNHI 
than those without the disease. 5, 6 Additionally, according 
to the American Diabetes Association, SNHI is twice as 
common in patients with T2DM compared to non-diabetic 
patients. A Canadian meta-analysis found that the prev-
alence of SNHI among patients with T2DM ranges from 
44% to 69.7%. 8 According to a local study conducted in 
India, 76.8% of diabetic patients have sensorineural hear-
ing loss (SNHL). 9

While little is known about SNHI in Pakistan, a 
study from Southern Punjab found that 46.1% of T2DM 
patients had the condition, and another study from Lahore 
with a sample of 325 people found that 36.6% (n=119) 
had hearing loss across all frequencies, with 30.8% expe-
riencing mild to severe hearing loss at high frequencies. 
10, 11

Therefore, the current study aims to assess the 
prevalence of sensorineural hearing loss and its associa-
tion with hypertension, poor glycemic control, and chronic 
kidney disease among patients with T2DM in our region. 
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Understanding the extent of hearing loss in this group 
could raise awareness of the importance of regular audito-
ry screening in diabetic patients and encourage earlier in-
terventions to prevent the progression of hearing decline.

MATERIAL AND METHODS
A descriptive cross-sectional study was carried out 

at Khyber Teaching Hospital in Peshawar, Pakistan, from 
April to August 2025. A sample size of 195 was determined 
using the WHO sample size calculator, with 95% confi-
dence, a 0.05 margin of error, and a prevalence of 21% 
from a prior study. 12 A total of 195 diabetic patients aged 
25 years and older were recruited from both outpatient 
and inpatient departments. A non-probability convenience 
sampling method was used. Data was collected using the 
Hearing Handicap Inventory for Adults (HHIA) along with 
an audiometric assessment. 13 The questionnaire was ini-
tially piloted to assess its reliability, resulting in a Cron-
bach’s alpha of 0.82. Data collection commenced after 
approval from the Institutional Research and Ethics Board 
(IREB) at Khyber Teaching Hospital.

Sensorineural hearing loss was assessed using 
pure-tone audiometry. The Hearing Handicap Inventory 
for Adults (HHIA) served as a screening tool to identify ear-
ly hearing impairment and to evaluate the social and emo-
tional impacts of hearing loss in adult patients with type 
2 diabetes mellitus. 14 HHIA responses were scored on a 
three-point scale (Yes = 4, Sometimes = 2, No = 0). Total 
scores ranged from 0 to 100, with higher scores indicat-
ing a greater perceived hearing handicap. Patients aged 
25 to 65 with known T2DM were included in the study, 
while those with congenital hearing impairments, a histo-
ry of ototoxic drug use, or acute or chronic ear infections 
were excluded. Data were analyzed using SPSS software 
version 20. The prevalence of SNHI was calculated, and 
its association with variables such as age, diabetes dura-
tion, and HbA1c was assessed using the chi-square test. 
A p-value of <0.05 was considered statistically significant.

RESULTS
A total of 195 T2 DM patients participated in this 

cross-sectional study. The participants’ average age was 
52.25 years (SD = 6.682). Most participants (120; 61.5%) 
were from rural areas, while 75 (38.5%) were from urban 
areas. The largest group had no formal education (66.2%; 
n = 129), followed by those with primary education 
(16.4%; n = 32), secondary education (10.3%; n = 20), 
and diploma or higher (7.2%; n = 14). According to 91.3% 
of participants, there was no noise at their workplace. Six 
percent reported frequently hearing loud noises.

HHIA responses indicated that most participants 
experienced minimal hearing-related difficulties, with only 
a small proportion reporting problems in conversational or 
noisy environments. Audiometric evaluation showed that 
92.3% of participants had normal hearing, while 7.7% had 
sensorineural hearing impairment (SNHI), mostly bilater-
al (5.6%). SNHI was identified in 7.2% of right ears and 

6.2% of left ears across tested frequencies. Most affected 
ears experienced mild to moderate hearing loss, with only 
a small number having severe or profound loss. On chi-
square analysis, duration of type 2 diabetes mellitus (p = 
0.006), poor glycemic control (p = 0.021), occupation in a 
noisy environment (p = 0.028), hypertension (p = 0.014), 
and chronic kidney disease (p = 0.003) showed a statisti-
cally significant association (p < 0.05). In contrast, gender 
(p = 0.703), age (p = 0.738), residence (p = 0.526), ed-
ucation level (p = 0.853), occupation (p = 0.700), family 
history of hearing impairment (p = 0.694), and heart dis-
ease (p = 0.921) were not significantly associated (p > 
0.05).

DISCUSSION
The current study examined the frequency and 

correlates of sensorineural hearing impairment (SNHI) in 
patients with type 2 diabetes mellitus (T2DM). It found a 
general prevalence of 7.7%, with 2.1% having unilateral 
and 5.6% bilateral SNHI. Compared to various regional 
and international studies, this prevalence is notably lower. 
Studies in Eastern and Southern India have shown that 
diabetic populations tend to have much higher rates of 
SNHI. In India, research by Mishra et al. and Vybhavi et al. 
reported prevalence rates of 90.2% and 70.76%, respec-
tively, with significant associations to age, duration of di-
abetes, and HbA1c levels. 15, 16 Meanwhile, Shafiepour et 
al. in Iran found a prevalence of 71.3%, linked to age and 
blood pressure. 17 Esubalew et al. in Ethiopia reported a 
prevalence of 50.49%, associated with age, hypertension, 
and hyperlipidemia. 13 In our study, no link with age was 
observed, but a significant association with hypertension 
was identified.

Higher prevalence rates have also been observed 
in Pakistani data. Manzoor et al. reported a 36. 6% prev-
alence, mainly at higher frequencies, while Asghar et al. 
reported 74. 7% SNHL, with most cases being mild to 
moderate. 11, 18 These findings are inconsistent with our 
study. However, Uddin et al. found that individuals with 
poor glycemic control had higher rates of hearing loss, 
aligning with our results. 19 Several methodological and 
demographic factors may explain the lower frequency ob-
served here. First, thresholds >25 dB at 0. 5–4 kHz were 
used to define hearing impairment, possibly missing sub-
clinical high-frequency losses. Second, unlike many stud-
ies with older participants, the average age in our sam-
ple was lower ( mean age of 52.25 years). Third, studies 
reporting higher prevalence often included patients with 
long- standing diabetes, but only one- third of participants 
had diabetes for over ten years. Despite the lower overall 
prevalence, notable correlations emerged: patients with 
chronic kidney disease (CKD) (p = 0. 003), poor glycemic 
control (HbA 1 c> 7. 7.1%, p = 0. 021), noisy occupation-
al exposure (p = 0. 028), hypertension (p = 0. 014), and 
longer diabetes duration (p = 0. 006) were more likely to 
have hearing impairment. These findings support the exist-
ing literature linking cumulative microvascular and neural 
damage in diabetes to auditory dysfunction (Gioacchini et 
al., 2021). 20 A multicenter study from Ethiopia suggested 



Sensorineural Hearing Impairment (SNHI) In Patients With Type 2 Diabetes Mellitus: A Cross-Sectional Study At A Tertiary...

https://doi.org/10.52764/jms.26.34.1.6 33 J Med Sci 2026 January - March;34(1)33-35

Table No 1: Frequency Distribution of Hearing Handicap Inventory for Adults (HHIA) Responses

Variables Response Frequency Percentage

Do you Frequently asking others to repeat themselves? Yes 36 18.5%

No 159 81.5%

Do you have Trouble when conversations involve more than two 
people?

Yes 42 21.5%

No 153 78.5%

Do you think that others are mumbling? Yes 17 8.7

No 178 91.3

Do you have Problems hearing in noisy places such as busy 
restaurants?

Yes 42 21.5

No 153 78.5

Does your hearing problem make it difficult to listen to TV or 
radio

Yes 12 6.2

No 183 93.8

Do you avoid telephone conversation due to hearing difficulties? Yes 8 4.1

No 187 95.9

Does your hearing problem make you talk to family members 
less?

Yes 13 6.7

No 182 93.3

Which statement best describes your ability to hear with your ear 
(without a hearing aid)?

Good 154 79

Little trouble 38 19

A lot of trouble 03 1.5

Table No 2: Frequency of clinical and biochemical characteristics

Variable Response Frequency Percentage

Duration after being diagnosed with Type 2 Diabetes? 5-1 years 69 35.4

10-6 years 60 30.8

More than 10 years 66 34

Have you been diagnosed with hypertension? Yes 94 48.2

No 101 51.8

History of heart disease? Yes 44 22.6

No 151 77.4

History of chronic kidney disease? Yes 34 17.4

No 161 82.6

Glycemic control (HbA1c level if available) Good (HbA1c<%7) 63 32.3

Poor (HbA1c>%7.1) 132 67.7

that CKD and hypertension share microangiopathic path-
ways that may exacerbate cochlear damage, consistent 
with our findings of a strong association between hearing 
impairment and both CKD and hypertension. Although 
occupational noise exposure affected only 8.7% of partici-
pants, it likely increased their susceptibility to diabetic co-
chlear hearing loss. Moreover, early subjective complaints, 
such as trouble hearing in noisy environments (21. 5%), 
highlight the importance of routine auditory screening in 
diabetic patients, as recommended by Asghar et al. 18 In-
terestingly, SNHI was not significantly associated with age 
(p = 0. 738) or gender (p = 0. 703), unlike several studies 
in India by Vybhavi et al. 16 and Iran by Shafiepour et al. 
17, where age was a strong predictor. This difference may 
be due to our smaller age range (32–60 years). Similarly, 
cardiovascular disease showed no significant correlation 
(p = 0. 921), contrasting with a study from Southern Pun-
jab by Majid et al., which linked hearing loss to diabetic 

retinopathy and other vascular complications. This study 
has some limitations. Since it is cross-sectional, we can-
not determine causation. Additionally, because the study 
was conducted in a hospital setting, its findings might not 
apply to the broader diabetic population. However, the 
study emphasizes the importance of including audiomet-
ric screening in diabetes care, especially for those with 
long-term diabetes, poor glycemic control, or co-existing 
hypertension and chronic kidney disease.

CONCLUSION
In this study, SNHL was found in only a small 

percentage of patients with diabetes. HHIA responses 
showed that most participants experienced minor hearing 
difficulties, while a significant link was identified between 
SNI and the duration of diabetes, poor glycemic control, 
hypertension, and chronic kidney disease.
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