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Abstract 

Background The aim of our study was to assess whether there is role of obesity in ENT diseases like otitis media effu-
sion, chronic otitis media, chronic rhinosinusitis, sudden sensorineural hearing loss and chronic tonsillitis, or not.

Methods The present prospective study, after approval by institutional ethics committee, was conducted in the 
Department of ENT, SMGS Hospital, GMC Jammu from January 2021 to February 2022 on 590 patients, who were 
divided into 6 groups — group A — otitis media with effusion (n = 95 patients), group B — chronic otitis media 
(n = 171 patients), group C — sudden SNHL (n = 43 patients), group D — chronic rhinosinusitis (n = 102 patients), 
group E — chronic tonsillitis (n = 67 patients) and group F (control group) — patients (aged 11–50 years) coming 
to ENT OPD with other problems, except those problems mentioned in inclusion and exclusion criteria (n = 112 
patients). Severity of disease was evaluated using Adelaide Disease Severity Score (CRS patients), otoscopy and pure 
tone audiometry (OME and COM), pure-tone audiometry (sudden SNHL) and Brodsky grading scale (chronic tonsil-
litis). Mean BMI and percentage of obese patients were calculated for each group.

Results The mean age of presentation in our study was 40.66 ± 7.25 years. Male to female ratio was 1:1.6 in our study. 
The mean BMI in control group (group F) was 22.51 ± 3.01 kg/m2. The mean BMI was 25.41 ± 2.81 kg/m2 in group A, 
25.33 ± 2.34 kg/m2 in group B, 25.12 ± 3.14 kg/m2 in group C, 25.78 ± 2.33 kg/m2 in group D and 25.03 ± 1.84 kg/m2 
in group E, the difference between each of these groups and control group being statistically significant (p < 0.005). 
The percentage of obese patients in group F was 20.5% (23 patients). The percentage of obese patients was 53.6% (51 
patients) in group A, 49.7% (85 patients) in group B, 39.5% (17 patients) in group C, 54.9% (56 patients) in group D and 
31.3% (21 patients) in group E. Upon comparison with group F, the difference in percentage of obese patients was 
statistically significant in each group. Obese patients were more likely to have otitis media with effusion (OR 1.85, 95% 
CI 0.15 to 6.49), chronic otitis media (OR 1.80, 95% CI 0.15 to 6.33), sudden SNHL (OR 1.62, 95% CI 0.21 to 6.40), chronic 
rhinosinusitis (OR 2.05, 95% CI 0.15 to 6.55) and chronic tonsillitis (OR 1.60, 95% CI 0.16–6.13), than the control group.

Conclusion Obesity leads to various ENT problems by altering the immune system. In our study, mean BMI was 
significantly higher in patients with otitis media effusion, chronic otitis media, chronic rhinosinusitis, sudden sensori-
neural hearing loss and chronic tonsillitis and also, as the severity of disease increased with increase in severity of BMI, 
showing positive correlation for all study groups, thus establishing association of obesity and these common otorhi-
nolaryngological conditions.
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Background
Obesity is officially considered as a disease by WHO 
and various national/international organisations [1]. 
Around 650 million people are categorised as obese 
globally. In India, there are about 135 million obese 
people. The current trajectory of prevalence accelera-
tion would result in about 50% of world’s population 
being obese by 2030 [2].

Obesity is the accumulation of abnormal or excessive 
fat that may interfere with the maintenance of an optimal 
state of health. Obesity is recognised as a rapidly increas-
ing major health problem globally, with people having 
body mass index (BMI = weight divided by square of 
height) value greater than 25 kg/m2 considered as obese. 
Body mass index (BMI) is the most widely used repre-
sentative measure of obesity and is well-correlated with 
chronic diseases and mortality risk [3].

Obesity is basically a systemic chronic inflammatory 
disease, leading to musculoskeletal overload and chronic 
diseases such as diabetes, heart diseases, renal diseases 
and cerebrovascular disease [4]. Obesity is associated 
with increased number of macrophages in adipose tis-
sue, which stimulates higher release of inflammatory 
mediators such as tumour necrosis factor alpha, interleu-
kin-6, C-reactive protein and adiponectin, as compared 
to underweight or normal weight individuals. This leads 
to generation of a pro-inflammatory state and oxidative 
stress in the human body [5].

Increased adipose tissue located in upper airway and 
head-neck region acts as an endocrine organ and modi-
fies immunity, thus leading to various otorhinolaryn-
gological conditions such as otitis media (otitis media 
with effusion, chronic otitis media, acute otitis media, 
recurrent otitis media), hearing loss (sudden sensorineu-
ral hearing loss, age-related hearing loss, noise induced 
hearing loss), chronic rhinosinusitis, obstructive sleep 
apnoea, laryngopharyngeal reflux and head neck cancers 
[6].

Also, there is chronic sympathetic overactivity in obese 
individuals, leading to dysregulation of immune system, 
induction of a chronic inflammatory state and increased 
insulin resistance. All these pathological mechanisms 
further pave way for occurrence of various otorhi-
nolaryngological diseases [7].

Despite many research studies on association of obe-
sity-induced systemic inflammation with various chronic 
diseases affecting human body like type 2 diabetes mel-
litus and cardiovascular diseases, very less literature is 
present that shows any association of obesity with otorhi-
nolaryngological inflammatory conditions other than 
obstructive sleep apnoea, especially in our local popula-
tion. In this study, we aim to assess whether there is role 
of obesity in ENT diseases like otitis media effusion, 

chronic otitis media, chronic rhinosinusitis, sudden sen-
sorineural hearing loss and chronic tonsillitis, or not.

Methods
The present prospective study, after approval by institu-
tional ethics committee, was conducted in the Depart-
ment of ENT, SMGS Hospital, GMC Jammu from 
January 2021 to February 2022.

Inclusion criteria

1) Age: 11 to 50 years
2) Otitis media with effusion, diagnosed as per otoscopy 

and impedance audiometry
3) Chronic otitis media, diagnosed as per otoscopy and 

CT scan temporal bone
4) Sudden SNHL, diagnosed as per pure tone audiome-

try (reduction in hearing threshold of 30 dB or more, 
over 3 days in three consecutive frequencies)

5) Chronic rhinosinusitis, diagnosed as per CT scan of 
nose and paranasal sinuses

6) Chronic tonsillitis, diagnosed clinically and confirm-
ing history of recurrent sore throat/fever

Exclusion criteria

1) Age less than 11 years and more than 50 years
2) The presence of systemic diseases
3) Head-neck malignancies
4) Congenital or acquired immunodeficiencies
5) Other predisposing factors for these ENT conditions 

like habitual factors (smoking, alcoholism, lifestyle, 
sporting habitus), environmental factors, occupa-
tional factors (noise exposure, exposure to allergens), 
sanitation/hygiene factor, local anatomical variations 
(deviated nasal septum) and history of atopy

A total of 590 patients were included in our study after 
informed written consent. Relevant clinical history was 
taken, and general/systemic/local ENT examination was 
done. Routine blood investigations (CBC, RFT, LFT, lipid 
profile and coagulation profile), relevant radiological and 
relevant audiological investigations were done.

All subjects were divided into 6 groups:

▪ Group A — Otitis media with effusion (OME) 
(n = 95 patients)
▪ Group B — Chronic otitis media (COM) (n = 171 
patients)
▪ Group C — Sudden sensorineural hearing loss 
(sudden SNHL) (n = 43 patients)
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▪ Group D — Chronic rhinosinusitis (CRS) (n = 102 
patients)
▪ Group E — Chronic tonsillitis (n = 67 patients)

Group F (control group) — These are patients (aged 
11–50 years) coming to ENT OPD with other problems, 
except those problems mentioned in inclusion and exclu-
sion criteria (n = 112 patients).

BMI (body mass index) was calculated for all patients 
in each group, using the following formula:

Mean BMI was calculated in each of the six groups.
Also, total number of obese patients was calculated for 

each group based on BMI, using standards of WHO for 
Asia–Pacific region (Table 1).

Severity of disease was evaluated using Adelaide 
Disease Severity Score (CRS patients), otoscopy and 
pure-tone audiometry (OME and COM), pure-tone 
audiometry (sudden SNHL) and Brodsky Grading scale 
(chronic tonsillitis).

Adelaide Disease Severity Score [8]: It is simplified tool 
to assess CRS symptoms and quality of life. Individual 
symptom scores were added to a total out of 25. A VAS 
was completed by the subject so as to indicate their qual-
ity of life on a scale ranging from 0 to 7, O showing no 
effect and 7 indicating maximal effect (Table 2). The com-
bined symptom score and VAS score were added to a 
total score out of 32.

Brodsky tonsil size grading (Table 3) [9]
All data was entered in Microsoft Excel spreadsheet and 
analysed and compared using the Statistical Package for 
Social Sciences (SPSS) software (version 21 for windows). 
Appropriate statistical analytical tests were applied as per 
the advice of statistician.

Results
A total of 590 patients were included in our study. 
The mean age of presentation in our study was 
40.66 ± 7.25  years. The mean age of presentation 
was 39.16 ± 6.55  years in group A, 41.22 ± 5.32  years 
in group B, 33.12 ± 8.17  years in group C, 

BMI = weight (in kilograms) divided by (height in metres)2

44.19 ± 7.15  years in group D, 35.26 ± 5.33  years in 
group E and 37.11 ± 4.19 years in group F, there being 
no statistically significant difference between each 
of the experimental group (groups A, B, C, D, E) and 
control group (group F) being statistically insignificant 
(p-value = 0.65).

Male to female ratio was 1:1.6 in our study — M:F 
ratio being 1:1.7 in group A, 1:1.3 in group B, 1:1.3 in 
group C, 1:1.1 in group D, 1:1.6 in group E and 1:1.1 in 
group F. There was female preponderance in all groups, 
with the difference between each of the experimental 
group (groups A, B, C, D, E) and control group (group 
F) being statistically insignificant (p-value = 0.34).

The percentage of obese patients (Fig.  1) in group F 
was 20.5% (23 patients). The percentage of obese patients 
was 53.6% (51 patients) in group A, 49.7% (85 patients) 
in group B, 39.5% (17 patients) in group C, 54.9% (56 
patients) in group D and 31.3% (21 patients) in group E. 
Upon comparison with group F, the difference in percent-
age of obese patients was statistically significant in each 
of the experimental group (group A: p = 0.0001, group B: 
p = 0.0001, group C: p = 0.0029, group D: p = 0.001 and 
group E: p = 0.034). Odds ratio — OR (adjusted for age, 
sex and local/general predisposing factors) for each case 
group when compared to control group was calculated 
— obese patients were more likely to have otitis media 
with effusion (OR 1.85, 95% CI 0.15 to 6.49), chronic oti-
tis media (OR 1.80, 95% CI 0.15 to 6.33), sudden SNHL 
(OR 1.62, 95% CI 0.21 to 6.40), chronic rhinosinusitis (OR 
2.05, 95% CI 0.15 to 6.55) and chronic tonsillitis (OR 1.60, 
95% CI 0.16–6.13), than the control group.

Table 1 Standards of WHO for Asia–Pacific region [3]

BMI value (kg/m2)

Less than or equal to 18.5 Underweight

18.5 to 22.9 Normal

23 to 24.9 Overweight

Greater than 25 Obese

Table 2 Adelaide Disease Severity Score

Symptom Score

Nasal obstruction 1, 2, 3, 4, 5
1: No symptoms
2: Mild
3: Moderate
4: Severe
5: Extreme

Rhinorrhoea

Postnasal drip

Headache/facial pain

Altered sense of smell

How do your symptoms affect your quality of life 0 ___________ 7
0: No effect
7: Maximal effect

Table 3 Brodsky tonsil size grading

Grade 0 Tonsils within tonsillar fossa

Grade 1 Tonsils just outside fossa and occupy less than 
equal to 25% of oropharyngeal width

Grade 2 Tonsils occupy 26–50% of oropharyngeal width

Grade 3 Tonsils occupy 51–75% of oropharyngeal width

Grade 4 Tonsils occupy > 75% of oropharyngeal width
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As per WHO Asia–Pacific BMI value, in OME group 
(n = 95), the average hearing impairment in OME group 
as per BMI was 28.5 dB in obese patients (n = 51), 26 dB 
in overweight (n = 32), 22.5 dB in normal (n = 8) and 22 
db in underweight patients (n = 4), showing positive 
correlation between severity of OME and severity in 
grading of BMI (Pearson correlation coefficient = 0.77). 
In COM group (n = 171), average hearing impairment 
was 41.5  dB in obese (n = 85), 35  dB in overweight 
(n = 61), 32.5 dB in normal (n = 11) and 31 dB in under-
weight (n = 14), showing positive correlation between 
severity of CRS and BMI (Pearson correlation coeffi-
cient = 0.90). In sudden SNHL group (n = 43), average 
hearing impairment was 44 dB in obese (n = 17), 40 dB 
in overweight (n = 15), 38.5  dB in normal (n = 6) and 
38 dB in underweight (n = 5), showing positive correla-
tion between severity of CRS and BMI (Pearson corre-
lation coefficient = 0.49).

In CRS group (n = 102), mean Adelaide score was 
22.31 in obese patients (n = 56), 22.1 in overweight 
patients (n = 26), 17.5 in normal (n = 14) and 17.2 
in underweight (n = 6), showing positive correlation 
between severity of CRS and BMI (Pearson correlation 
coefficient = 0.83). In chronic tonsillitis group (n = 67), 
majority of patients (81.2%) in obese category (n = 21) 
had grade 4 tonsil size, majority (79.4%) of overweight 
patients (n = 17) had grade 3 tonsil size, majority of 
patients (78.1%) having normal BMI (n = 15) had grade 
2 tonsil size and majority of patients having (77.9%) 
underweight BMI (n = 14) had grade 2 tonsil size, 
showing positive correlation between severity of CRS 
and BMI (Pearson correlation coefficient = 0.10).

The mean BMI (Table 4) in control group (group F) was 
22.51 ± 3.01 kg/m2. The mean BMI was 25.41 ± 2.81 kg/
m2 in group A, the difference between groups A and 
F being statistically significant (p = 0.0001). The mean 
BMI was 25.33 ± 2.34  kg/m2 in group B, the difference 
between groups B and F being statistically significant 
(p = 0.0001). The mean BMI was 25.12 ± 3.14  kg/m2 in 
group C, the difference between groups C and F being 
statistically significant (p = 0.0012). The mean BMI was 
25.78 ± 2.33  kg/m2 in group D, the difference between 
groups D and F being statistically significant (p = 0.0001). 
The mean BMI was 25.03 ± 1.84  kg/m2 in group E, the 
difference between groups E and F being statistically sig-
nificant (p = 0.004).

Discussion
Obesity, defined as excess body weight for a given height, 
is a crucial global problem with life-threatening conse-
quences. The associated excess adiposity evolves slowly, 
with long-term-positive energy balance. There is apop-
tosis of adipocytes, leading to tissue remodelling and 

Fig. 1 Percentage of obese patients in each group

Table 4 Mean BMI value in each group

Mean BMI value in 
experimental group

Mean BMI value in control 
group

Significance

Group A — 25.41 ± 2.81 22.51 ± 3.01 p-value < 0.05

Group B — 25.33 ± 2.34

Group C — 25.12 ± 3.14

Group D — 25.78 ± 2.33

Group E — 25.03 ± 1.84
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eventual high number of macrophages — all this leading 
to a low-grade systemic inflammatory state [10–12].

Obese individuals tend to be at higher risk of develop-
ing not only diseases like type 2 diabetes mellitus, 
fatty liver disease and cardiovascular diseases but also 
various otorhinolaryngological diseases like otitis 
media with effusion, rhinosinusitis and allergy, laryn-
gopharyngeal reflux disease and post/peri complications 
of adenostonsillectomy [13].

The mean age of presentation in our study was 
40.66 ± 7.25  years, there being no statistically signifi-
cant difference between each of the experimental group 
(groups A, B, C, D, E) and control group (group F) being 
statistically insignificant (p-value = 0.65). This observa-
tion was consistent with study conducted by Kim T. H. 
et  al. (2015) [14]. Male to female ratio was 1:1.6 in our 
study; there was female preponderance in all groups, with 
the difference between each of the experimental group 
(groups A, B, C, D, E) and control group (group F) being 
statistically insignificant (p-value = 0.34). This observa-
tion was consistent with study conducted by Nam J. S. 
et  al. (2021) [15]; however, Ahmed S. et  al. (2014) [16] 
showed male preponderance in their study. The differ-
ence in gender distribution from previous studies could 
be due to variation in demographic distribution from one 
population to other.

The percentage of obese patients in group F was 20.5% 
(23 patients). The percentage of obese patients was 53.6% 
(51 patients) in group A, 49.7% (85 patients) in group 
B, 39.5% (17 patients) in group C, 54.9% (56 patients) 
in group D and 31.3% (21 patients) in group E. Upon 
comparison with group F, the difference in percentage 
of obese patients was statistically significant in each of 
the experimental group (group A: p = 0.0001, group B: 
p = 0.0001, group C: p = 0.0029, group D: p = 0.001 and 
group E: p = 0.034). Obese patients were more likely to 
have otitis media with effusion (OR 1.85, 95% CI 0.15 to 
6.49), chronic otitis media (OR 1.80, 95% CI 0.15 to 6.33), 
sudden SNHL (OR 1.62, 95% CI 0.21 to 6.40), chronic 
rhinosinusitis (OR 2.05, 95% CI 0.15 to 6.55) and chronic 
tonsillitis (OR 1.60, 95% CI 0.16–6.13), than the control 
group.

Also, in our study, as the severity of disease increased 
with increase in severity of BMI, showing positive cor-
relation for all study groups. As per WHO Asia–Pacific 
BMI value, in OME group (n = 95), the average hear-
ing impairment in OME group as per BMI was 28.5 dB 
in obese patients (n = 51), 26 dB in overweight (n = 32), 
22.5  dB in normal (n = 8) and 22 db in underweight 
patients (n = 4), showing positive correlation between 
severity of OME and severity in grading of BMI (Pearson 
correlation coefficient = 0.77). In COM group (n = 171), 
average hearing impairment was 41.5  dB in obese 

(n = 85), 35  dB in overweight (n = 61), 32.5  dB in nor-
mal (n = 11) and 31 dB in underweight (n = 14), showing 
positive correlation between severity of CRS and BMI 
(Pearson correlation coefficient = 0.90). In sudden SNHL 
group (n = 43), average hearing impairment was 44 dB in 
obese (n = 17), 40  dB in overweight (n = 15), 38.5  dB in 
normal (n = 6) and 38 dB in underweight (n = 5), show-
ing positive correlation between severity of CRS and BMI 
(Pearson correlation coefficient = 0.49).

In CRS group (n = 102), mean Adelaide score was 22.31 
in obese patients (n = 56), 22.1 in overweight patients 
(n = 26), 17.5 in normal (n = 14) and 17.2 in underweight 
(n = 6), showing positive correlation between severity of 
CRS and BMI (Pearson correlation coefficient = 0.83). 
In chronic tonsillitis group (n = 67), majority of patients 
(81.2%) in obese category (n = 21) had grade 4 tonsil 
size, majority (79.4%) of overweight patients (n = 17) had 
grade 3 tonsil size, majority of patients (78.1%) having 
normal BMI (n = 15) had grade 2 tonsil size and major-
ity of patients having (77.9%) underweight BMI (n = 14) 
had grade 2 tonsil size, showing positive correlation 
between severity of CRS and BMI (Pearson correlation 
coefficient = 0.10).

Now, upon considering each case group individually, 
we try to explain our study findings. It was found that 
the mean BMI in group of patients with otitis media 
with effusion (group A) was 25.44 ± 2.81  kg/m2, which 
was significantly higher than control group (mean 
BMI = 22.51 ± 3.01  kg/m2). This was consistent with 
studies conducted by Kaya S. et al. (2017) [17] and Choi 
H. G. et al. (2015) [18]. Obesity is characterised by higher 
concentrations of inflammatory mediators such as IL-6 
and TNF alpha, and some studies have shown the pres-
ence of both these mediators in middle ear fluid of OME 
patients [19]. Besides this known association between 
OME and obesity, we in our study also found that out of 
95 patients with OME, 42 patients (44.2%) had associated 
features suggestive of allergic rhinitis, and 11 patients 
(11.5%) gave associated history of GERD. Obesity leads to 
reduced adiponectin levels, which downregulates T cells, 
leading to altered host immunity and allergy. Allergic rhi-
nitis induces mast cells in nasal mucosa to secrete vari-
ous inflammatory mediators, resulting in Eustachian tube 
occlusion and OME [20]. Huang S. L. et  al. (1999) [21] 
also showed in their cross-sectional study that BMI was 
a significant predictor of allergic rhinitis and OME. How-
ever, Sybilski D. et al. (2015) [22] could not find any cor-
relation between obesity and allergic rhinitis. In addition, 
the reason for GERD in obese individuals of our study 
could be due to increased intragastric pressure and/or 
lower oesophageal sphincter incompetence. Thus, obesity 
led to GERD, which then by way of gastric reflux reach-
ing middle ear through nasopharynx and Eustachian tube 
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resulted in OME [23]. Rodrigues M. M. et al. (2014) [24] 
also suggested in their study that GERD and obesity are 
positively correlated.

In our study, the mean BMI was 25.12 ± 2.34 kg/m2 in 
group B (chronic otitis media), the difference between 
group B and control group being statistically significant 
(p = 0.0021). Similar finding was shown by Kim T. H. 
et  al. (2015) [14]. Obesity-associated low-grade inflam-
mation leads to the expression of cytokines (like IL-6, 
TNF alpha, fibroblast growth factor and bone morpholo-
genetic proteins) involved in the pathogenesis of chronic 
otitis media, resulting in tissue remodelling and inflam-
matory cell proliferation [25].

In our study, the mean BMI was 25.78 ± 3.14 kg/m2 in 
sudden SNHL group (Table  2), the difference of mean 
BMI between this group and control group being statis-
tically significant (p = 0.0001). Lee J. S. et al. (2015) [26] 
and Lalwani et al. (2013) [27] also in their study showed 
that increased BMI is significantly associated with preva-
lence of sudden SNHL. However, Hwang J. H. et al. (2015) 
[28] stated that there was no association between BMI 
and sudden SNHL. The reason for association between 
obesity and sudden SNHL could be due to obesity-asso-
ciated microangiopathy in the vascular supply of cochlea, 
leading to pathological damage to inner ear [29]. In our 
study, out of 43 patients with sudden SNHL, 17 patients 
had hyperlipidaemia. The reason for sudden SNHL in 
these patients could be due to atherosclerosis in cochlear 
microvasculature due to elevated blood lipid levels.

In addition, the mean BMI of chronic rhinosinusitis 
group was 25.78 ± 2.33  kg/m2 which was significantly 
higher than mean BMI of control group. Bhattacharya N. 
et al. (2013) [30] and Chung S. D. et al. (2014) [31] also 
in their study showed increased association between 
chronic rhinosinusitis and obesity. The reason for asso-
ciation between obesity and chronic rhinosinusitis could 
be due to the changes in expression of obesity-linked 
cytokines, these cytokines being associated with chronic 
rhinosinusitis as well [32]. Besides this reason, in our 
study, we also found that 33 obese patients (32.3%) out 
of total 102 patients of group D with chronic rhinosi-
nusitis also gave clinical history of GERD. Loehrl et  al. 
(2012) [33] also suggested association between GERD 
and chronic rhinosinusitis. The reason could be due to 
impaired mucociliary clearance due to direct exposure of 
nasal mucosa to gastric acid [34]. However, there is very 
limited data support of this and needs further survey as 
both GERD and CRS are very commonly prevalent con-
ditions, which could occur independently in a person as 
well.

In our study, the mean BMI was 25.03 ± 1.84  kg/m2 
in group E (chronic tonsillitis), the difference between 
group E and control group (group F) being statistically 

significant (p = 0.004). This finding was consistent with 
observations made by Kim T. H. et  al. (2015) [14] and 
Narang I. et  al. (2012) [35]. Besides the known reason 
of obesity-associated cytokine expression, another rea-
son for this could be mouth-breathing tendency among 
obese people and obesity-associated endocrine-mediated 
somatic growth, thus predisposing to recurrent larger 
tonsils.

Conclusion
Obesity leads to various ENT problems by altering 
the immune system. In our study, mean BMI was sig-
nificantly higher in patients with otitis media effusion, 
chronic otitis media, chronic rhinosinusitis, sudden sen-
sorineural hearing loss and chronic tonsillitis and also, as 
the severity of disease increased with increase in severity 
of BMI, showing positive correlation for all study groups, 
thus establishing association of obesity and these com-
mon otorhinolaryngological conditions. As obesity could 
be an important risk factor, early diagnosis and treatment 
of these ENT disorders is of prime importance in obese 
individuals.
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