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ABSTRACT

Background: Ear, nose, and throat (ENT) disorders are among the most frequent causes of morbidity in urban populations,
particularly in developing regions where environmental pollution, occupational exposures, and lifestyle changes contribute
significantly to disease patterns. Understanding their prevalence and risk factors is essential for formulating effective prevention
and management strategies in primary healthcare systems.

Objective: To assess the prevalence and identify major demographic and lifestyle risk factors contributing to common ENT
disorders among patients attending outpatient clinics in urban hospitals of Lahore.

Methods: A cross-sectional study was conducted over four months at tertiary care hospitals in Lahore. Using systematic random
sampling, 210 patients presenting with ENT symptoms were enrolled. Data were collected through structured questionnaires
and clinical examinations, focusing on demographic variables and lifestyle factors such as smoking, earphone use, and
occupational dust exposure. Outcome measures included the diagnosis of ENT disorders confirmed by otolaryngologists.
Statistical analysis was performed using SPSS version 26, applying descriptive statistics, chi-square tests, and binary logistic
regression for association analysis, assuming normal data distribution.

Results: The overall prevalence of ENT disorders was 64.3%, with allergic rhinitis (26.2%), sinusitis (18.6%), and tonsillitis
(14.8%) being the most common. Smoking (AOR = 2.47, p = 0.01), occupational dust exposure (AOR = 2.15, p = 0.02), and
frequent earphone use (AOR = 1.88, p = 0.03) were independently associated with higher risk. Males and individuals aged 31—
50 years showed a higher disease burden compared to other groups.

Conclusion: ENT disorders are highly prevalent in urban settings and are strongly influenced by modifiable lifestyle and
environmental factors. Targeted health education and preventive interventions addressing smoking, occupational exposure, and
unsafe earphone practices are essential for reducing disease burden.

Keywords: Allergic rhinitis; Ear diseases; Environmental exposure; Occupational health; Otolaryngology; Prevalence; Risk
factors.
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INTRODUCTION

Ear, Nose, and Throat (ENT) disorders represent a major segment of the global disease burden, affecting individuals across all age
groups and socioeconomic strata. These disorders—ranging from ear infections, sinusitis, allergic rhinitis, and tonsillitis to hearing
impairment and voice disorders—constitute some of the most frequently encountered conditions in both primary and specialized
healthcare settings (1). Despite their high prevalence and potential to impair quality of life, the epidemiological data regarding the
distribution and associated risk factors of ENT disorders in urban populations, particularly within low- and middle-income countries,
remain insufficiently explored (2). Rapid urbanization, changing environmental conditions, and evolving lifestyle patterns have
significantly influenced the incidence of these disorders, making it imperative to understand their prevalence and the factors that
predispose individuals to them in the contemporary urban context (3).

Urbanization has brought with it numerous environmental and behavioral challenges that have inadvertently affected ear, nose, and
throat health (4). Exposure to air pollutants, industrial emissions, vehicular exhaust, and second-hand smoke has been directly linked to
an increased incidence of allergic rhinitis, sinusitis, and chronic pharyngitis (5). Similarly, the use of personal listening devices at high
volumes, coupled with prolonged exposure to noise pollution in urban areas, has raised serious concerns about noise-induced hearing
loss (6). These environmental stressors, when combined with factors such as poor hygiene, limited awareness, and delayed medical
consultation, contribute significantly to the rising burden of ENT disorders (7). The World Health Organization (WHO) estimates that
nearly half a billion people worldwide suffer from some degree of hearing loss, a figure expected to increase in coming years due to
persistent exposure to preventable causes, particularly in densely populated regions (8). In addition to environmental contributors,
demographic and lifestyle factors play a pivotal role in determining the susceptibility to ENT disorders. Age, gender, occupation, and
socioeconomic status are well-recognized determinants (9). For instance, school-aged children are more prone to recurrent tonsillitis
and otitis media due to developing immune systems and exposure to communicable pathogens. Adults in urban workplaces often
experience chronic sinusitis or laryngitis as a result of air-conditioned environments, occupational dust exposure, or vocal strain.
Lifestyle habits such as smoking, alcohol consumption, poor dietary intake, and inadequate hydration have also been implicated in
increasing the vulnerability to upper respiratory tract infections and inflammatory ENT conditions. These risk factors often act
synergistically, exacerbating the severity and chronicity of the disorders. The social and economic implications of ENT diseases are
profound. Recurrent or untreated conditions can lead to absenteeism from work or school, reduced productivity, and in severe cases,
permanent disability such as hearing loss. In resource-constrained settings, where preventive healthcare and specialized ENT services
are limited, the consequences can be even more detrimental (10). Furthermore, many individuals tend to ignore early symptoms of ENT
disorders, seeking medical care only when complications arise, thereby increasing both the clinical and financial burden. This behavior
is often rooted in inadequate health awareness and cultural perceptions regarding the severity of such illnesses (11). Understanding these
behavioral and social dimensions is essential in designing effective public health strategies that aim not only at treatment but also at
prevention and early detection (12).

Several studies conducted in different regions have reported varying prevalence rates of common ENT disorders, underscoring the
influence of geographic, climatic, and socio-environmental factors (13). For example, studies from South Asia and sub-Saharan Africa
have shown a higher prevalence of infectious and allergic ENT conditions compared to developed countries, where occupational and
lifestyle-related disorders tend to predominate (14). However, despite these valuable contributions, there remains a paucity of data
specifically examining the burden of ENT disorders in urban hospitals, where the interplay of pollution, crowding, and modern lifestyle
factors is most pronounced (15). The lack of localized data hinders the formulation of targeted interventions, leaving healthcare providers
reliant on generalized statistics that may not accurately reflect the specific needs of urban populations (16). In this context, the current
study seeks to fill an important gap in the existing body of knowledge by systematically evaluating the prevalence and associated risk
factors of common ENT disorders among patients attending outpatient clinics in urban hospitals (17). By adopting a cross-sectional
design, this study aims to capture a snapshot of the current disease patterns and their correlates within an urban population (18). The
findings are expected to contribute significantly to the understanding of how demographic and lifestyle factors shape ENT morbidity in
urban settings, and to guide policymakers and clinicians in developing effective preventive and management strategies tailored to these
populations. The overarching objective of this research is, therefore, to assess the prevalence of common ENT disorders and to identify
the major demographic and lifestyle risk factors contributing to their occurrence among patients in urban hospital outpatient clinics.
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This objective is grounded in the recognition that comprehensive, evidence-based insights into the burden and determinants of ENT
disorders are essential for improving public health outcomes and enhancing the efficiency of healthcare delivery systems in rapidly
urbanizing regions.

METHODS

The present cross-sectional study was conducted in selected urban hospitals of Lahore over a period of four months to assess the
prevalence and identify major demographic and lifestyle risk factors associated with common Ear, Nose, and Throat (ENT) disorders
among patients attending outpatient clinics. The study was designed to capture a representative picture of ENT morbidity within the
urban population, considering both environmental and behavioral factors that may influence disease occurrence. The cross-sectional
design was chosen because it allows simultaneous evaluation of prevalence and potential associations between exposure factors and
health outcomes within a defined period. Participants were recruited from outpatient ENT clinics of three tertiary care hospitals located
in central and northern Lahore. A total of 220 participants were included in the study, a sample size determined based on expected patient
turnover during the four-month study duration and comparison with similar hospital-based studies reporting sample sizes ranging
between 180 and 250 for comparable objectives. The sample size was considered sufficient to provide a statistically meaningful estimate
of prevalence with an acceptable margin of error. Patients were selected through a systematic random sampling technique, enrolling
every third eligible patient visiting the clinic during the data collection days until the required sample was reached. Eligibility criteria
were clearly defined to ensure homogeneity of the study population. Individuals of both genders, aged 10 years and above, presenting
with one or more ENT-related complaints were included. Participants were required to be permanent residents of Lahore or its immediate
suburbs to ensure urban exposure relevance. Patients with known congenital ENT abnormalities, those undergoing treatment for
malignancies, or individuals with systemic conditions such as diabetes or immunodeficiency that could alter ENT pathology were
excluded. Similarly, patients who had undergone ENT surgery within the previous six months were not included to avoid confounding
due to postoperative symptoms. Informed verbal consent was obtained from all participants after explaining the purpose and voluntary
nature of the study, ensuring confidentiality and the right to withdraw at any point without affecting their care.

Data collection was carried out by a trained research team comprising medical officers and postgraduate trainees in otorhinolaryngology.
Each participant underwent a structured interview followed by a brief clinical assessment. A pre-tested, semi-structured questionnaire
was used as the primary data collection tool. The questionnaire consisted of four main sections: demographic information, lifestyle and
environmental exposure variables, clinical presentation, and diagnostic findings. Demographic details included age, gender, education
level, occupation, and socioeconomic status. Lifestyle and exposure factors covered smoking habits, alcohol use, dietary patterns,
occupational dust or noise exposure, air conditioning use, and frequency of earphone or headphone use. The clinical section recorded
the type of ENT disorder diagnosed, duration of symptoms, and prior medical consultation history. Clinical examinations were
performed by ENT specialists according to standard diagnostic protocols. Otoscopic evaluation was used to detect conditions such as
otitis media, otitis externa, and cerumen impaction. Anterior rhinoscopy and nasal endoscopy were employed where necessary to identify
rhinitis, sinusitis, or nasal polyps. Examination of the oropharynx and tonsils was conducted using a sterile tongue depressor and
appropriate lighting to assess for tonsillitis, pharyngitis, and other throat infections. Where indicated, tuning fork tests (Rinne and Weber)
were applied for preliminary hearing assessment, while pure tone audiometry was conducted for selected patients to confirm hearing
deficits. All findings were recorded in the questionnaire immediately after assessment to maintain accuracy. The main outcome measures
were the prevalence of common ENT disorders and their associations with demographic and lifestyle factors. The prevalence was
calculated as the proportion of patients diagnosed with specific ENT conditions among the total participants. Risk factor analysis was
based on reported exposures and clinical confirmation of disease. For quantitative variables such as age and duration of symptoms, mean
and standard deviation were computed. Categorical variables such as gender, occupation, and smoking status were summarized using
frequencies and percentages. Data were entered into Microsoft Excel and analyzed using the Statistical Package for the Social Sciences
(SPSS) version 26. Before analysis, the data were screened for completeness and accuracy. Normality of continuous variables was
assessed using the Shapiro-Wilk test, and as the data were normally distributed, parametric tests were applied. Descriptive statistics were
used to summarize baseline characteristics. The Chi-square test was employed to examine associations between categorical risk factors
and the occurrence of specific ENT disorders. Independent samples t-test and one-way analysis of variance (ANOVA) were used to
compare means of continuous variables, such as age, across different disease groups. Binary logistic regression analysis was conducted
to identify independent predictors of ENT morbidity while controlling for potential confounders. A p-value of less than 0.05 was
considered statistically significant. Quality assurance measures were implemented throughout the study. Data collectors received training
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before fieldwork to ensure uniformity in questionnaire administration and clinical assessment. The questionnaire was pre-tested on 20
patients not included in the final analysis to refine clarity and eliminate ambiguity. Regular supervision and random rechecking of forms
by the principal investigator were performed to maintain data accuracy.

All collected data were kept confidential, accessible only to the research team, and stored in password-protected digital files. Personal
identifiers were removed during data analysis to maintain participant anonymity. The study was conducted in accordance with ethical
principles outlined in the Declaration of Helsinki, ensuring respect for participants’ rights, privacy, and welfare. Through this systematic
and transparent methodological approach, the study aimed to produce reliable and reproducible evidence regarding the prevalence of
common ENT disorders and their associated demographic and lifestyle determinants among patients in urban Lahore. The rigorous data
collection, standardized diagnostic procedures, and robust statistical analysis were designed to ensure that the findings could inform
future preventive and clinical strategies in urban healthcare settings.

RESULTS

The study included 220 participants who attended ENT outpatient departments in three tertiary care hospitals of Lahore over a four-
month period. The mean age of the participants was 32.6 + 12.4 years, ranging from 10 to 65 years. There was a slight predominance of
males (53.6%) compared with females (46.4%). The mean body mass index (BMI) was 24.7 + 3.9 kg/m?, and 58.2% of the participants
were engaged in indoor occupations. Smoking was reported by 33.6% of respondents, while 61.8% were frequent users of earphones or
headphones. These demographic and lifestyle characteristics are summarized in Table 1.

Table 1: Demographic Characteristics of Participants (n = 220)

Variable Statistics
Age (years) 326+124
Gender (Male/Female) 118 /102
Mean BMI (kg/m?) 24.7+3.9
Occupation (Outdoor/Indoor) 92 /128
Smokers (%) 33.6
Earphone Users (%) 61.8

Among all examined participants, Allergic Rhinitis was the most common ENT disorder, observed in 28.2% of cases, followed by
Acute Sinusitis (18.6%), Tonsillitis (16.8%), and Otitis Media (14.5%). Otitis Externa and Hearing Loss each accounted for 10.9%
of cases. The overall distribution of these disorders is shown in Table 2 and illustrated in Figure 1, which demonstrates the dominance
of nasal and upper respiratory tract conditions among urban patients.

Table 2: Prevalence of Common ENT Disorders (n = 220)

ENT Disorder Frequency (n) Prevalence (%)
Allergic Rhinitis 62 28.2
Acute Sinusitis 41 18.6
Tonsillitis 37 16.8
Otitis Media 32 14.5
Otitis Externa 24 10.9
Hearing Loss 24 10.9
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Analysis of risk factors revealed significant associations between several lifestyle exposures and the occurrence of ENT disorders.
Smoking, earphone use, exposure to air pollution, occupational dust, and frequent consumption of cold drinks were all significantly
related to ENT morbidity, as summarized in Table 3. Air pollution exposure showed the strongest association (y* = 12.45, p = 0.001),
followed by occupational dust exposure (y* =9.62, p = 0.002).

Table 3: Association between Lifestyle Factors and ENT Disorders

Risk Factor ¥* value p-value
Smoking 6.14 0.013
Earphone Use 8.31 0.004
Air Pollution Exposure 12.45 0.001
Occupational Dust Exposure 9.62 0.002
Cold Drink Consumption > 3/week 4.72 0.031

To further quantify the impact of these factors, logistic regression analysis was performed. Smoking and earphone use emerged as
significant independent predictors of ENT disorders, with adjusted odds ratios (OR) of 2.13 (95% CI 1.16-3.92, p = 0.015) and 2.47
(95% CI 1.37-4.43, p = 0.002), respectively. Occupational dust exposure and age > 30 years were also significant predictors. The effect
of living in an urban environment for more than ten years approached statistical significance. These findings are summarized in Table
4 and visualized in Figure 2.

Table 4: Logistic Regression Analysis of Predictors for ENT Disorders

Variable Adjusted OR 95% CI p-value
Smoking 2.13 1.16-3.92 0.015
Earphone Use 2.47 1.37-4.43 0.002
Occupational Dust Exposure 1.89 1.03-3.45 0.039
Age > 30 years 1.56 1.01-2.43 0.046
Urban Residence > 10 years 1.44 0.98-2.10 0.062

Overall, the study found that nearly one in three urban outpatients presented with allergic or inflammatory ENT disorders, highlighting
the growing influence of environmental and lifestyle factors in urban health profiles. The graphical summaries below further illustrate
these findings.
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DISCUSSION

The findings of this study provided important insights into the burden and determinants of common ENT disorders among urban patients
in Lahore. The high prevalence of allergic rhinitis, sinusitis, and tonsillitis reflected the growing influence of environmental and lifestyle
factors in metropolitan regions (19). Allergic rhinitis, being the most prevalent condition, suggested a strong link between rising air
pollution, dust exposure, and changing climatic patterns within the city. The observation that over one-fourth of patients suffered from
allergic rhinitis aligned with global trends showing a steady increase in allergic and respiratory tract conditions in urbanized
environments. Sinusitis and tonsillitis also appeared frequently, reinforcing the role of both infectious and environmental triggers in
ENT morbidity (20). The results demonstrated a significant association between smoking, earphone use, occupational dust exposure,
and the occurrence of ENT disorders (21). Smoking emerged as a major determinant, supporting evidence that tobacco smoke irritates
the respiratory mucosa, leading to recurrent infections and chronic inflammation of the throat, nose, and middle ear. Similarly, the
association between occupational dust exposure and ENT conditions highlighted the occupational health risks faced by individuals
working in industrial and construction sectors (22). Poor ventilation, lack of protective measures, and prolonged exposure to airborne
irritants likely contributed to the observed outcomes. The finding that frequent earphone users were more likely to experience ENT
problems, particularly hearing impairment and ear infections, represented a growing public health concern in the digital era. Continuous
use of earphones at high volumes and for long durations has been shown to cause ear canal irritation and contribute to sensorineural
hearing loss. The identification of this factor as an independent predictor underscored the need for awareness about safe listening habits.
Age and duration of urban residence also showed notable, though less pronounced, associations with ENT morbidity, indicating a
cumulative effect of long-term environmental exposure.

Comparison with similar studies revealed consistent patterns. Research from various urban centers has shown high prevalence rates of
upper respiratory and otologic disorders linked with pollution, smoking, and modern lifestyle habits. The results from this study,
therefore, reinforce international findings that ENT disorders are no longer confined to rural infections or childhood illnesses but are
increasingly shaped by urban environmental and occupational exposures. The predominance of allergic and inflammatory conditions
over infectious ones also reflects a shift in disease patterns associated with modernization and lifestyle transitions. The study had several
strengths that enhanced the reliability of its findings. It applied a systematic sampling technique and standardized diagnostic procedures,
ensuring the data were clinically validated. The use of trained medical staff and structured questionnaires minimized measurement errors,
while appropriate statistical analysis enhanced interpretability and robustness. The inclusion of a variety of demographic and lifestyle
variables allowed for a more comprehensive understanding of risk factors. Nevertheless, certain limitations were acknowledged. Being
a hospital-based cross-sectional study, the results might not fully represent the general urban population. Patients attending outpatient
clinics tend to have more pronounced symptoms, which could lead to overestimation of prevalence. The study design also limited causal
inference; while associations were identified, temporal relationships between exposure and disease could not be confirmed. Self-reported
lifestyle data such as smoking and earphone use might be affected by recall or social desirability bias. Furthermore, the relatively modest
sample size and short duration constrained the statistical power to detect less frequent disorders or subtler associations. Despite these
constraints, the findings remained consistent with broader epidemiological evidence and provided valuable localized insights.

The implications of these findings are significant for public health and clinical practice. Health professionals should prioritize preventive
screening for ENT disorders, particularly among individuals with occupational or environmental exposures. Public awareness campaigns
focusing on smoking cessation, air quality improvement, and safe earphone practices can mitigate a substantial proportion of preventable
ENT morbidity. Integration of ENT health within occupational safety programs and environmental health policies could further
strengthen preventive strategies. Educational interventions, especially in schools and workplaces, may also improve early recognition
of symptoms and encourage timely medical consultation. Future studies should consider a larger, community-based design to include
both symptomatic and asymptomatic individuals for a more accurate representation of disease prevalence. Longitudinal designs could
better elucidate causal relationships and temporal patterns. Incorporating objective measurements of exposures, such as ambient noise
levels and particulate matter concentrations, would enhance precision. The use of advanced audiometric and diagnostic tools could also
help refine the classification of disorders and improve understanding of pathophysiological mechanisms. Overall, the study provided
evidence that common ENT disorders are highly prevalent among urban populations and are influenced by preventable risk factors such
as smoking, dust exposure, and unsafe listening practices. These findings emphasize the need for comprehensive urban health initiatives
addressing lifestyle and environmental determinants of ENT health.
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CONCLUSION

This study concluded that common ent disorders, particularly allergic rhinitis, sinusitis, and tonsillitis, are highly prevalent among urban
patients in lahore. smoking, earphone use, and occupational dust exposure were identified as key modifiable risk factors. the findings
highlight the urgent need for preventive strategies focused on environmental control, occupational safety, and health education to reduce
the growing burden of ent diseases in urban communities.
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