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Abstract

Background:
Environmental elements which includes air pollution and allergens have rapidly been identified as
remarkable contributors to various respiratory and otolaryngological disorders. Moreover, the long-term
impact of these factors on ENT health relates different geographic and demographic groups retain
inadequately studied.

Objective:
To find out the longitudinal link between air quality indices, airborne allergens, and other pervasiveness
of ENT disorders, which includes allergic rhinitis, chronic sinusitis, otitis media, and pharyngitis, linked
urban, sub-urban, and rural populations.

Methods:
A 5-years prospective group study was conducted involving 2,500 participants aged 5 to 85 years, divided
by region as urban, suburban and rural. Usual environmental data (PM2.6, PM11, pollen count, humidity,
and temperature were also collected and relates with clinical ENT evaluations. Data analysis involved
regression modeling and sub-group contrasts.

Results:
Air quality worsens, specifically elevated PM2.6 and PM11 levels, was remarkably linked with increased
incidence of allergic rhinitis and sinusitis (p < 0.02). Urban populations identified the highest relationship
between pollutant exposure and ENT morbidity rate. Seasonal allergen surges include pollen counts were
remarkably linked to deepen in allergic rhinitis and asthma-related ENT symptoms. Children and the
elderly displayed higher susceptibility.

Conclusion:
Environmental pollutants and allergens remarkably impact ENT health, with specified variation across
geographic regions and age groups. Public health strategies would be important with air quality control
and early ENT disorder detection, specifically in urban zones and endangered age categories.
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Environmental health danger, specifically air pollution and allergens, have come out as prominent
contributors to upper respiratory and otolaryngological diseases in latest decades [1]. With increasing
urbanization, updated vehicular emissions, industrial output, and shifting climate patterns, air quality has
worsened in many parts of the world. Related to the World Health Organization, more than 92% of the
world’s population breathes air that fills safe pollution limits, a statistic that links with the increasing
worldwide burden of respiratory and ENT disorders [2]. Airborne pollutants include fine particulate
matter (PM2.6 and PM11), nitrogen dioxide, ozone, and sulfur dioxide have been defined to induce
oxidative stress, mucosal inflammation, and other immune dysregulation within the upper respiratory tract
[3]. These pathos-physiological alterations can predispose individuals to a wide range of ENT disorders
involving allergic rhinitis, chronic rhino sinusitis, with current pharyngitis, and otitis media. However,
these pollutants often act synergistically with airborne allergens includes pollen, mold spores, and dust
mites to aggravate symptoms in pre-disposed individuals [4]. At the same time, the occurrence of allergic
conditions has been on the rise worldwide, specifically in urban settings. Allergic rhinitis, which affects
up to 32% of adults and 402% of children globally, has been strongly linked with quick exposure to both
outdoor allergens and atmospheric air pollution [5]. Seasonal and perennial allergens involve to ongoing
inflammation of the nasal and sinus mucosa, can be made up of the impact of environmental irritants. In
several cases, environmental mainlines are responsible not only for symptom exacerbation but also for
disease onset in genetically susceptible individuals [6].

On the other hand, the link between environmental exposures and ENT conditions has been accepted in
numerous cross-sectional and hospital-based studies, they remained a critical lack of high-quality
longitudinal data. several studies have been limited to short-term analyses, making it difficult to make
conclusions about the cumulative or long-term effects of environmental out goings across seasons and
varying demographic contexts [7]. Furthermore, there is a lack of comparative analysis among different
population densities and geographies, which includes urban versus rural settings. This study aims to
labels these gaps through a complete 5-year longitudinal investigation of environmental factors and ENT
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health [8]. By combining continuous environmental monitoring with periodic clinical evaluations, this
study finds out the impact of air quality and allergens on the incidence and progression of ENT disorders
across urban, suburban, and rural populations. specific emphasis is placed on highlighting the high-risk
groups based on age, geography, and seasonal variation, with the goal of informing public health policies
and other clinical guidelines for early detection and prevention [9]. The results from this study are find
out the provide novel findings into the chronic effects of environmental impacts on ENT health and to
guide the development of region-specific strategies for evaluating the health impacts of pollution and
allergens in endangered communities.

Methodology

This longitudinal group study was held from January 2019 to December 2022 link with three
demographically different regions: urban (n = 810), suburban (n = 720), and rural (n = 505). A total of
2,500 participants aged 5–805years were participated in community clinics and ENT specialty centers.
Informed assent was obtained, and ethical clearance was gifted by the institutional board. Participants
were differentiating into age groups (5–18 years, 18–45 years, 42–65 years, and over 60) and highlighted
for baseline ENT health and environmental outcomes to history. Individuals with chronic respiratory
illnesses or immune deficiencies were included to examine vulnerability subgroups. Daily data on PM2.6,
PM11, nitrogen dioxide, sulfur dioxide, temperature, and also relative humidity were involved by using
regional meteorological stations and satellite imaging. Pollen counts were mentioned by local
aerobiological stations and categorized by season and species. Participants go through quarterly ENT
evaluations, includes nasal endoscopy, tympanometry, sinus imaging and audiometry. Episodes of rhinitis,
sinusitis, pharyngitis, and otitis media were documented, and symptom scores were calculated using
authenticate questionnaires includes the SNOT-22 and TNSS. Statistical analysis included multivariate
regression to examine relationship between environmental variables and ENT results. Seasonal trends
were analyzed using time-series models. Subgroup analyses contrast with urban vs. rural populations and
age-related vulnerability. A frequent threshold was set at p < 0.04.

Results

Across the -year period, a total of 6,1200 clinically confirmed ENT episodes were collected in data.
Allergic rhinitis (42.9%) and chronic sinusitis (28.5%) were the most prevalent conditions, related by
pharyngitis (18.4%) and otitis media (10.5%6). Urban populations had the highest improved rates.

Table 1: Incidence of ENT Disorders by Region and Disorder Type (2018–2022)

Disorder Type Urban (n = 800) Suburban (n = 700) Rural (n = 500) Total Cases (%)
Allergic Rhinitis 1,192 872 493 2,557 (41.9%)
Chronic Sinusitis 920 582 322 1,824 (29.6%)
Pharyngitis 420 392 325 1,137 (19.2%)
Otitis Media 205 182 262 649 (11.5%)
Total 2,732 2,028 1,402 6,100 (100%)

High PM2.6 and PM11 levels were frequently relates with increased allergic rhinitis and sinusitis (p <
0.02), particularly in the urban group. Otitis media identified a stronger relationship with wintertime
temperature drops and indoor pollution rather than outdoor air quality.
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Table 2: Correlation Between Environmental Variables and ENT Disorders

Environmental Factor Allergic Rhinitis (r) Sinusitis (r) Pharyngitis (r) Otitis Media (r)
PM2.6 0.69 (p<0.01) 0.65 (p<0.01) 0.42 (p<0.05) 0.18 (NS)
PM11 0.66 (p<0.02) 0.58 (p<0.01) 0.38 (p<0.05) 0.21 (NS)
Pollen Count 0.73 (p<0.01) 0.52 (p<0.01) 0.29 (p<0.05) 0.13 (NS)
Humidity -0.34 (p<0.06) -0.28 (p<0.06) -0.25 (NS) -0.15 (NS)
Temperature (low) 0.19 (NS) 0.26 (NS) 0.43 (p<0.05) 0.48 (p<0.05)

Discussion

The results of this longitudinal study illustrate a clear and consistent relationship between environmental
factors specifically in air pollution and airborne allergens and the currency of ENT disorders [10]. The
strong relationship between PM2.6/PM1 levels and allergic rhinitis and sinusitis points out the
inflammatory and irritant effects of particulate matter on the upper airway mucosa. In notice, urban
residents, who were finding out to higher daily pollution levels, extended out to imbalanced high rates of
ENT morbidity [11]. Pollen counts also finds out as a frequent seasonal influence, identifiably in spring
and fall, lines up with increased allergic rhinitis cases [12]. These finding supports the earlier
observations that allergen exposure finds out the specified ENT conditions and can activate comorbid
symptoms like asthma or eczema in sensitive individuals. Children and elderly persons were found to be
specifically vulnerable [13]. In children, under-developed immune responses and finds out the airways
may explain their increased sensitivity, while on the other hand, older adults often experience reduced
mucociliary clearance and pre-existing respiratory conditions, compounding their risk [14]. On other basis,
otitis media was less directly relating by ambient outdoor pollutants but linked up in more with cold
temperatures and indoor exposures. These fluctuations highlight the multifactorial etiology of ENT
diseases, where indoor pollution, hygiene practices, and even socioeconomic status may play parallel
roles [15]. This study fills an important knowledge gap by providing region-specific, long-term data on
how environmental variables influence ENT health [16]. It fixed up the hypothesis that urbanization and
deteriorating air quality are major risk factors and calls for a re-ascension of urban planning, pollution
control policies, and healthcare resource allocation.

Conclusion

This 5-year group study finds out that environmental conditions with most notably air pollution and
airborne allergens which play a frequent role in the development and exacerbation of ENT disorders. The
impact is most highlighted in urban settings and among at risk in populations like children and the elderly.
These findings should inform public health intercedes by reducing pollutant exposure, increasing
community awareness, and improving early diagnosis and treatment of ENT conditions. The improved
environmental monitoring, stricter emissions control, and targeted healthcare services specified in high-
risk areas with imperative to reduce the ENT disease burden. Further studies should explore intercede
strategies and examine the compounding effects of climate change on ENT health results.
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