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Abstract

Introduction: The Eustachian tube connects the mid-
dle ear to the back of the nose. When it doesn’t func-
tion properly, it’s called Eustachian Tube Dysfunction 
(ETD). This can lead to symptoms like muffled hear-
ing, popping sounds, and discomfort. Recent studies in 
Saudi Arabia found high ETD prevalence rates (around 
42.49%). ETD can cause ear issues and impact daily 
life. This study aims to evaluate the prevalence and 
associated factors of ETD in the Aseer  region, Saudi 
Arabia.

Methodology: A descriptive cross-sectional question-
naire-based study was conducted among the popula-
tion of Aseer region in Saudi Arabia. Data was collect-
ed through an online self-administered questionnaire 
(ETDQ-7). Data was analyzed using SPSS.  

Results: Only 4% of participants had a history of Eus-
tachian tube dysfunction. Hearing loss was reported by 
27.3%, with 23.3% having a family history of it. Gen-
der-wise, 31.86% of females and 17.71% of males had 
a history of hearing loss, the difference being statisti-
cally significant (p=0.007). Smoking exhibited a strong 
correlation, with 60.98% of smokers and 22.01% of 
non-smokers reporting hearing loss, the difference be-
ing highly significant (p=0.0001). Ear-related issues 
were prevalent, such as severe pain (41%), underwa-
ter sensation (36%), and cold-related problems (23%). 
Additionally, symptoms like cracking sounds (12%), 
ringing (16%), and muffled hearing (22%) were noted, 
sometimes affecting both ears (29%). 

Conclusion: A significant association was found be-
tween smoking and hearing loss. Gender and smok-
ing habits showed significant correlations with hear-
ing loss. The low prevalence of ETD warrants further 
investigation. These findings contribute to the existing 
body of knowledge on auditory health and could inform 
targeted interventions for hearing-related issues in the 
region.
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Introduction

The Eustachian tube is a tubular structure that connects 
the middle ear to the back of the nose. It facilitates 
mucociliary clearance, middle ear ventilation, pressure 
equalization, and preventing sound and fluid reflux from 
the nasopharynx. Eustachian tube dysfunction, a common 
diagnosis in some conditions where the eustachian tube is 
unable to perform its functions adequately, will result from 
any kind of deficiency on this tube and cause negative 
pressure, muffled hearing “popping” sounds, tinnitus, 
aural fullness, and otalgia (1, 2).

ETD is one of the most prevalent complaints in general 
otolaryngology practice. ETD is well-studied in children but 
is not well-defined in the older age group (3). According 
to Vila et al, we need to understand the incidence, 
prevalence, and associated risk factors of adult ETD to 
be able to provide optimal regimens for these patients 
(4). ETD can lead to a number of middle ear disorders for 
example, cholesteatoma, otitis media with effusion (OME), 
and tympanic membrane atelectasis, which can cause 
long-term impacts, like communication difficulties and 
decreased productivity, that might lead to low quality of 
life (5). Environmental factors and cigarette smoking have 
been linked to ETD, due to a disruption in the eustachian 
tube’s mucociliary clearance mechanism (6). 

 ETD and associated problems are linked to 2.6 million 
visits from patients under the age of 20 and 2 million from 
patients above the age of 20, per year, to clinics (4). 
Additionally, ETD may result in several middle ear 
conditions, including cholesteatoma, tympanic membrane 
atelectasis, and otitis media with effusion (OME). 

Adults with ETD can suffer from it alone or in conjunction 
with a range of inflammatory diseases of the aerodigestive 
tract (3). A disruption in the eustachian tube’s mucociliary 
clearance system, environmental factors, and smoking 
have been proposed as potential causes of ETD. 

Children who live in homes where at least one parent 
smoked were more likely to need surgical management 
of OME, according to preliminary research examining 
the risk factors for ETD in children and the requirement 
for tympanostomy tube installation for the treatment of 
RAOME (7).

Treatments for ETD include advice, early observation, 
prescription medications such as steroids, and in certain 
situations, a referral for surgery (6). 

ET dysfunction is identified using a combination of clinical 
history, physical examination, tympanometry, audiometry, 
and other procedures (8). It has never been easy to define 
appropriate diagnostic protocols and tests, as well as 
criteria for identifying those suffering from ETD.

There have been reports of several tools to evaluate 
eustachian tube function. However, the use of eustachian 
tube function testing is restricted due to the requirement 

for costly equipment and trained personnel, both of which 
are typically found at specialized medical facilities (9).

It has recently been confirmed that the seven-item 
Eustachian Tube Dysfunction Questionnaire (ETDQ-7) 
significantly discriminates against patients with ETD. It 
consists of a total of seven questions with answers ranging 
from 1 (no problem) to 7 (severe problem) on a Likert 
scale. It has been noted that a score of 14.5 offers 100% 
sensitivity and 100% specificity for ETD, even though the 
maximum overall score is 49 (10). 
 
Relevant studies have been conducted in three regions of 
Saudi Arabia. According to Alshamrani et al, the prevalence 
of ETD among the study population of Almadinah, Saudi 
Arabia with 380 participants was 41.3%. Female gender 
was significantly associated with the prevalence of ETD 
(11). A study by Altalhi et al in Taif, Saudi Arabia revealed 
a prevalence of 21.1% in a total of 693 participants, 
participants with a family history of hearing loss and 
smoking showed approximately doubled risk for having 
ETD (5). Another recent study was conducted in Jeddah, 
Saudi Arabia by Alshehri et al with 2,372 participants and 
showed the prevalence of ETD at approximately 42.49%; 
the risk of ETD was higher in females (9). 

Understanding the prevalence of disease in the general 
population is helpful in determining whether community 
services are required now or in the future. To the best 
of our knowledge, research on the prevalence of ETD 
in the community has not yet been conducted in Aseer, 
Saudi Arabia. The purpose of this study is to assess the 
prevalence of ETD in the Aseer region, and its contributing 
factors.

Methods

In this cross-sectional study data was collected by the 
purposely constructed questionnaire. The questionnaire 
was composed of demographic items and items related to 
hearing loss and risks. The questionnaire was constructed 
after a series of discussions between the panel of experts. 
The panel was composed of a subject specialist, a 
researcher, and language expert. Cronbach alpha of the 
questionnaire was calculated. The study was conducted 
in the Aseer region of Saudi Arabia. 

After the collection of data, data was coded and entered 
in the SPSS ver.20 software for analyses of descriptive 
statistics (mean standard deviation, frequencies, and 
percentages were computed), to measure the significant 
differences chi-square test was used at a 5% level of 
significance. Data were collected from patients who 
visited the primary health care, after giving their consent, 
through an electronic version of the questionnaire, or  
paper version.
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Results

Table 1: Demographic factors

The Cronbach alpha of the questionnaire was 0.84. Out of 300 total respondents, 68% were females while 32% were 
males, with mean (SD) of age 48.9 (14.2). As per BMI analysis 28% were underweight, 40% had normal weight while 
32% were overweight. 14% were smoking. 

Table 2

As per table 2 only 4% had a history of Eustachian tube dysfunction.

Figure 1

As per Figure 1,  27.3% had a hearing loss history; the rest had no history.
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Table 3

As per table 3, 23.3% had a family history of hearing loss.

Table 4

Table 4 presents a comparison between demographic factors and smoking habits with a history of hearing loss. Gender 
distribution among participants reveals that 65 females (31.86%) and 17 males (17.71%) had a history of hearing loss, 
while 139 females (68.14%) and 79 males (82.29%) did not. This gender discrepancy yielded a statistically significant 
p-value of 0.007. Regarding Body Mass Index (BMI), 45 individuals were classified as underweight (52.94%), 15 with 
normal weight (12.50%), and 22 categorized as overweight while (23.16%) reported a history of hearing loss. In contrast, 
40 underweight individuals (47.06%), 105 with normal weight (87.50%), and 73 overweight individuals (76.84%) did not 
report such a history. However, the BMI factor did not yield a statistically significant difference in terms of hearing loss 
(p = 0.189). The most notable distinction emerged from the smoking habits. Among smokers, 25 participants (60.98%) 
reported a history of hearing loss, whereas 16 (39.02%) did not. In contrast, among non-smokers, 57 (22.01%) reported 
hearing loss history, while a larger proportion of 202 (77.99%) did not. The smoking factor exhibited a highly significant 
p-value of 0.0001.

Table 5
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As per table 5, 20% felt severe problems in the ear, 41% 
felt severe pain in the ear, 36% felt ear ‘underwater’ in a 
severe condition, 23% felt severe problems in their ears 
during cold, 12% felt severe crackling sound in the ear, 
16% felt severe ringing in their ears, while severe muffled 
hearing was felt by 22%, and 29% felt these symptoms in 
both ears severely.

Discussion

Our study investigated the prevalence of Eustachian Tube 
Dysfunction (ETD) and its associated factors among the 
general public in the Aseer region, Saudi Arabia. The 
study population consisted of 300 respondents. The study 
population was predominantly female (68%), indicating 
that women were more likely to participate in the study. The 
mean age of 48.9 years suggests that the study sample 
is relatively older. This age distribution could be important 
in assessing how age influences ETD prevalence and its 
associated factors. 

The BMI analysis provides insight into the weight 
distribution within our study population. The prevalence 
of underweight individuals (28%) might raise questions 
about potential associations between ETD and lower BMI. 
The prevalence of overweight individuals (32%) might 
also indicate a need to explore any potential correlation 
between excess weight and ETD. The finding that 14% of 
participants were smokers could be an interesting aspect 
to explore further. Smoking is often associated with various 
health issues, including respiratory problems, which might 
potentially contribute to ETD (1).

The observed prevalence of Eustachian tube dysfunction 
(ETD) among respondents in the Aseer region, which 
stands at 4%, appears to be notably lower than the 
figures reported in earlier studies. For instance, Alshehri 
et al. (2020) found a prevalence rate of 42.5% in a similar 
population (2). Additionally, the work of Altalhai et al. (2022) 
reported a higher prevalence of 21.1% in a neighboring 
region. This discrepancy suggests that ETD might indeed 
be less common in the general population of the Aseer 
region, as indicated by the relatively low prevalence in the 
current study.

Our study illustrates that 27.3% of participants had a 
history of hearing loss, whereas the majority did not 
report any such history. This observation underscores 
the significance of investigating potential factors linked 
to hearing loss within the studied population. In parallel 
studies, similar proportions have been reported, 
highlighting the consistency of this trend across different 
research contexts (4).

Regarding family history of hearing loss, 23.3% of the 
participants had a family history of hearing loss. This finding 
supports the notion of a potential genetic component 
influencing hearing issues within the population, which is 
consistent with prior research (9). These previous studies 
have also suggested a hereditary basis for certain hearing 
problems, further emphasizing the relevance of genetics 
in understanding hearing loss (5). 

Regarding the comparison of demographic factors and 
smoking habits with a history of hearing loss, provided 
interesting insights. A statistically significant gender 
discrepancy was observed, where a higher percentage 
of females (31.86%) had a history of hearing loss. This 
observation warrants further investigation into potential 
gender-related susceptibility to hearing issues (3). While 
BMI did not yield a statistically significant difference 
in terms of hearing loss, the smoking factor exhibited 
a highly significant p-value. Smokers had a higher 
prevalence of hearing loss (60.98%) compared to non-
smokers (22.01%). This correlation could be attributed 
to the detrimental effects of smoking on auditory health, 
which is consistent with prior studies (7).

Regarding the symptoms associated with ETD. A notable 
20% of participants reported experiencing severe problems 
in their ears. This could suggest a significant incidence 
of underlying ear conditions or issues requiring medical 
attention. The high percentage (41%) of respondents 
reporting severe ear pain indicates that ear pain is a 
common and significant issue within this population (6). 
This may be linked to various factors such as infections, 
inflammation, or other medical conditions affecting the ears 
(8). The prevalence of 36% experiencing the sensation of 
their ears being underwater severely suggests a potential 
imbalance or pressure-related discomfort. This could relate 
to issues with the Eustachian tubes or sinus congestion. 
23% of participants reporting severe ear problems during 
cold conditions points to a vulnerability of the ears to 
environmental changes, possibly indicating sensitivity to 
temperature fluctuations. 

The presence of severe cracking sounds (12%) in the ears 
may be linked to issues with the middle ear or auditory 
system, warranting further investigation into potential 
causes. 16% of participants reported severe ringing 
sensations in their ears could indicate a higher prevalence 
of tinnitus within this population (10). This condition might 
have various causes, including exposure to loud noise 
or underlying health conditions. A significant 22% of 
participants reported severe muffled hearing suggesting 
that auditory clarity is a concern for a sizable portion of the 
participants. This could be due to factors such as earwax 
buildup, middle ear issues, or other auditory problems 
(11). The relatively high percentage (29%) of participants 
who experienced severe symptoms in both ears highlights 
the bilateral nature of these ear-related issues. This could 
indicate systemic or recurring problems affecting both ears. 

Limitations 
Limitations of this study include the reliance on self-
reported data, which might introduce recall bias and 
subjective interpretation of symptoms. Additionally, the 
study’s cross-sectional design prevents establishing 
causal relationships between factors and Eustachian 
Tube Dysfunction (ETD) prevalence. The relatively small 
sample size and the single-region focus might limit the 
generalizability of findings to other populations. Despite 
these limitations, the study provides valuable insights into 
ETD prevalence and its associations.
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Conclusion

The significant association between smoking and hearing 
loss highlights the importance of public health interventions 
aimed at reducing smoking to protect auditory health. 
Gender and smoking habits showed significant correlations 
with hearing loss. The low prevalence of ETD warrants 
further investigation. These findings contribute to the 
existing body of knowledge on auditory health and could 
inform targeted interventions for hearing-related issues 
in the region. Further research is warranted to enhance 
our understanding of ETD’s multifaceted nature and its 
implications for the studied region and beyond.
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