INTERNATIONAL JOURNAL OF INTEGRATED
ENGINEERING
ISSN: 2229-838X  e-ISSN: 2600-7916 I]IE

Vol. 17 No. 5 (2025) 202-214
https://publisher.uthm.edu.my/ojs/index.php/ijie

Assessment of Road Traffic Noise and Associated Health
Complaints-Analysis Through Structural Equation Model

Payal Dubey’*, Kunwar Raghvendra Singhl, Sudhir Kumar Goyal!

1 Department of Civil Engineering

GLA University/ Mathura, Uttar Pradesh 281406, INDIA

*Corresponding Author: payaldubey786@gmail.com
DOI: https://doi.org/10.30880/ijie.2025.17.05.016

Article Info

Received: 29 September 2024
Accepted: 7 January 2025
Available online: 30 August 2025

Keywords

Noise pollution, self-assessment,

road traffic noise, human health,

structural equation model, AMOS
software

Abstract

Noise pollution due to the increasing number of vehicles is one of the
foremost concerns in the modern era, which hampers the humans
physical and mental well-being of people specially residing in
developing countries. Various studies have reported associations
between noise exposure and heart diseases, insomnia, stress,
annoyance, and high blood pressure. These findings motivate us to
assess the situation within our area. This paper aims to analyze the
effects of traffic noise on dwellers living adjacent to the national
highway (NH-44) stretch of 45 kilometers from Chatta to Township in
Mathura. The Present study is based on the subjective analysis of the
questionnaire on traffic-related noise pollution. The survey was
conducted both online and offline mode. The data gathered from 740
respondents were analyzed through structural equation modeling
(SEM). Absolute fit, incremental fit, and parsimonious fit indices were
used to evaluate the hypothesis and validate the developed model. The
study revealed that the factor analysis has given the three components
of with overall variance of 49.306. Furthermore, analysis with a fit
indices like chi square (100.04), DF (1.640), RMR (0.043), RMSEA
(0.029), NFI (0.946), RFI (0.931), IFI (0.978), TLI (0.972), CFI (0.978),
PNFI (0.740), and PCFI (0.765), respectively. The established model
identified associations among user characteristics, noise effect and
diseases. This study aims to provide assistance to policymakers in
addressing the aforementioned difficulties. Further research should be
conducted to explore potential strategies or interventions for mitigating
the impact of traffic noise. The implementation of noise barriers,
enforcement of traffic regulations, and provision of informative
instructional signage are measures aimed at raising public awareness
regarding the effects of traffic noise.

1. Introduction

In developing countries, noise pollution is a major issue, and India is no exception. Noise pollution is on the rise
as a result of urbanization and population growth and it is affecting people's health and well-being and lowering
their standard of living [1]. Noise pollution has been shown in recent studies to have several harmful
consequences on human health [2]-[5]. Generally, the office timing, shop opening timing, school timing, and traffic
police duty are between 8:00 am - 8:00 pm so these people are exposed to the high-risk factor of traffic noise
pollution which for a minimum of 12 hours a day which is undoubtedly exceeding health and safety. Numerous
studies have shown that noise pollution is harmful to one's physical and psychological welfare [6]—[8]. In terms
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of ecological contamination, traffic noise is the most noticeable source and its effects are increasing daily [9].
Anxieties, annoyance, sleeping disorder, concentrations, and other mood disorders have been linked to roadside
noise pollution [10]-[12]. Prolonged contact with loud noise generated from way traffic has been associated with
discomfort, sleep disorders, concentration difficulties, and stress in humans. According to Pathak et al. [6], the
most common cause of dizziness, headaches, and exhaustion is exposure to traffic noise. Non-auditory symptoms
such as tinnitus and depression have been linked to the detrimental effects of noise on health [13]. Sleep
disturbances, attention deficits, and depression are all possible side effects of excessive noise exposure [13].In a
study Ristovska et al. [14], irritation was found to be the primary health effect of stream traffic sources. Patients
with the above-mentioned conditions are more likely to suffer from frequent nighttime arousals and exhaustion
which brings problems of dizziness. The most vulnerable residents are those who work or live near highways, and
they may have both momentary and persistent sound-related health consequences [15]. Students' ability to learn,
and write reduces when they are exposed to loud noises, according to a wide variety of studies [16], [17]. The use
of structural equation modeling (SEM) is one of the most significant approaches to the investigate of the impacts
of noise [18]. Factor analysis (FA) and SEM, two mathematics techniques, have gained attention in early decades
due to their frequent application in detecting and evaluating correlations among fictitious prototypes. FA is helpful
in research related to direct respondent replies, to put it simply. Finding the connections between acquired
variables and those received through survey questions without the use of prior knowledge is helpful. The SEM
tactic helps investigate the intricate connections amid the measured variables, which is the second benefit.
Additionally, the SEM does a comprehensive calculation of all system-wide needed coefficients [19]-[21].

The primary objective of the analysis is to discover the association between the variables being analyzed.
When there was no earlier theory about the pattern of factors or observed variables, it is extremely useful for
inferring a set of latent or observable objects from observed variables [22]. FA and SEM can help discover the
number of latent factors needed before SEM can be employed in questionnaire-based investigations with a large
number of observable variables [23]. It is important to note that the long examination has found that the various
well-being problems and mental symptoms were attributed due to prolonged sight to sound, geo-location of
humans, and the extent to sound [24]—[28]. While previous studies have established connections between noise
pollution and health issues, our research specifically focuses on the subjective experiences of individuals living
near NH-44, providing a localized perspective that is often overlooked. Additionally, our use of structural equation
modeling (SEM) allows for a nuanced analysis of the relationships among user characteristics, noise effects, and
health outcomes, which has not been extensively explored in this context. Hence, itis important to examine several
drawbacks of sound pollution [29]. The reason for this examination was to identify the various appearances,
including the average life expectancy, geo-location, and sound sense, on the particular well-being grievances and
mental signs that were experienced by the target groups that were chosen for the investigation. In addition, with
the assistance of the structural equation model, the moderators were located, and path estimates were utilized to
evaluate the level of effectiveness possessed by each of these individuals.

2. Methodology

2.1 Study Area

The examination was performed in the areas of Mathura city that are located close to the National Highway-44.
The city of Mathura comes under the state of Uttar Pradesh, India, covers a total area of 3,340 square kilometers.
According to the preliminary findings of the total population of Mathura is 29.51 Lakh [30]. City serves as a
connecting point between the nation's capital New Delhi and the city of Agra, which is home to the world-famous
Taj Mahal. It is the one of India's most well-known and revered pilgrimage destination. Consequently, due to its
proximity to New Delhi, hundreds of floating vehicles arrive in the city every week. There is a significant influx of
traffic due to automobiles that are floating, resulting in noise pollution and adverse effects on human health.

2.2 Questionnaire Survey

A questionnaire survey of the locals (n = 740), students, professors, engineers, and other people (shop owners,
drivers, traffic cops, security guards, etc.) open to traffic noise was undertaken in the research region. A variety of
noise levels questions were asked to the sampling population, which was carefully chosen. People were chosen
individuals from various schools, colleges, and universities who attended institutions and daily office going,
drivers who follow set routes, shopkeepers were located near NH-44. There are two sections to the questionnaire.
The first section included user characteristics such as gender, age, profession, exposure hours, the standard of
education, and marital status [31]-[33]. Additionally, individuals who had a history of hearing loss, were taking
frequent medications, used ototoxic drugs, or had head injuries were not considered [3]. The respondent's
irritation threshold and noise sensitivity were the main topics of the second portion. The respondents were
questioned about their general perception of noise, as analyzed by a sole query with 3-point scale devised via [18],
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which included the options "Yes, No and Don’t Know." The final section deals with the well-being problems and
psychological symptoms that the respondents experienced daily.

Based on literature review, noise-related psychological symptoms and health complaints were chosen [13],
[34]. The five greatest frequent psychological fitness issues were chosen, including headache, annoyance, stress,
concentration issues, and sleeping disorder. The respondents were also separated by age, with the youngest
respondents being those who were 0 to 20 years old, and the oldest being those who were >60 years old. The
criteria and rationale used for selecting the questions included in the questionnaire is suitable of context, the
reliability and validity checked which found significant of the questions which included in study and adopted the
scale from [17], [35], [36].

2.3 Statistical Analysis of Data

IBM Statistical package for social science software V20 performed the analysis. SEM is created using the SPSS
Amos V23 which helps to understand the association between prolonged sound exposure and fitness worries [34],
[37]. Conducted a factor analysis (FA) on the survey questionnaire data to investigate the distribution of the data,
the associations between the variables, and most importantly, to uncover the unobserved factors that were driving
our results. FA is a data summarizing tool that uses a limited number of units to extract the information needed
to characterize the raw data and decipher the complex relationships between its variables [23]. In this way, FA
can help identify trends in survey data, rearrange the data if necessary, and clarify the variables assessed in the
survey so that the maximum number of extracted factors can be determined. FA was utilized in the current
investigation to identify the common factors influencing human health from the variables that were detected in
the questionnaire [38]. Using the SPSS software suite, the FA was carried out using the principal component
analysis extraction method with 30 convergence iterations set to varimax rotation [39].

SEM is a modeling system that includes different sets of statistical techniques, mathematical models, and
algorithms to create a link between the hypothesis and input data and includes a structural model and path model.
There are many benefits of using SEM such as it is used to examine complex relationships between variables and
takes into account hypothetical or unobserved ones [40]. Also, it generates all system coefficients simultaneously,
allowing the investigator to evaluate the consequences of any one link in the background of the complete
prototype. Additionally, the generated prototype can be mathematically validated in an immediate study of the
whole arrangement of variables to verify the prototype's validity [41]. To understand the immediate and long-
term effects of noise, the structural equation model is an excellent technique [42]. A Structural Equation Model
(SEM) was employed to analyse the relationships between research variables. This statistical technique involves
a two-step approach:

1. Measurement Model Assessment: This step evaluates the validity and reliability of the measurement

instruments used to assess the constructs of interest.

> Reliability: The consistency of the measurement was assessed using Cronbach's alpha and composite
reliability. Both indices should exceed 0.70 to indicate acceptable reliability.

» Validity: The extent to which the measurement instruments accurately measure the intended constructs
was evaluated.

= Convergent validity: This assesses whether a construct's indicators are highly
correlated with each other. The square root of the average variance extracted (AVE)
should be greater than or equal to 0.50.

= Discriminant validity: This ensures that a construct is distinct from other constructs.
The correlation between a construct's indicators and those of another construct should
be lower than the AVE of either construct.

2. Structural Model Assessment: This step tests the hypothesized relationships between the constructs.
The structural model specifies the causal pathways and the strength of the relationships between
variables.

By conducting both the Measurement Model and Structural Model, SEM provides a comprehensive analysis of
the relationships between constructs and the validity and reliability of the measures used to assess them.
Following Steps used to conduct SEM:

1. Development of Theoretical Models: Construct hypotheses regarding the interrelations among
variables.
Data Acquisition: Gather data on the observable variables.
3. Model Specification: Convert the theoretical model into a series of structural and measurement
equations.
4. Model Estimation: Employ statistical software to ascertain the parameters of the model.
Model Evaluation: Evaluate the model's compatibility with the data.
6. Analysis Interpretation: Analyse the findings of the examination.
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3. Result and Discussion

3.1 Survey Analysis

The total surveyed people were 740 out of which 73 percent were males and 27 percent were females. The results
of the questionnaire that 32 percent, 16 percent, and 52 percent of the total surveyed people suffered from high
noise levels during the morning, afternoon, and evening respectively. The responses of the respondents highly
rely on the location of the individual which causes variance in their responses. When asked about the foremost
sources of noise, 83 percent of people said that traffic flow was the biggest reason for noise pollution in the
research region, followed by infrastructure projects at 11 percent and commercial operations at 6 percent. Also,
58 percent of the surveyed people complained about traffic noise that affects them on-work, and 42 percent were
affected off-work whereas 52 percent of surveyed people suffered from chronic disorders which is a long-term
syndrome, and 48 percent suffered from short-term diseases. The result of surveyed people also revealed that 95
percent of the total surveyed people were aware of traffic noise pollution.

3.2 Kaiser-Meyer-Olkin Test and Bartlett Test

The Kaiser-Meyer-Olkin (KMO) test determines if the statistics acquired are evenly distributed among the
population under study. For a satisfactory correlation, the KMO coefficient should be over 0.7 [43]. FA is invalid if
the identity matrix is a correlation matrix, which can be detected using the Bartlett test. With a KMO of 0.769, the
data gathered were found to be suitable for FA, as indicated in Table 1. The tests ensure a good correlation
between the initial variables taken into consideration. The significance level was less than the 0.01 which shows
that the correlation matrix is not an identity matrix. So, there is no scope for reduction. Thereby proving that FA
can be used to extract latent factors from the collective data, by these two tests [38].

Table 1 Kaiser-Meyer-Olkin test and Bartlett test

KMO and Bartlett's Test
Kaiser-Meyer-0Olkin Measure of Sampling 769
Adequacy.
Approx. Chi-Square 1835.798
Bartlett's Test of Sphericity df 78
Sig. .000

3.3 Factor Extraction

Factor loadings show the linking coefficient among a single variable and its common factor. A main component
factor analysis extraction approach was used to analyze the data. [t integrates variables with strong factor loadings
to a specific latent factor together. Table 2 shows the total variance of 49.31 percent for a solution containing a
total of three latent components. Latent components with eigenvalues greater than 1 were selected for analysis
by FA.

A weak variable is defined with a factor loading of less than 0.45 to better comprehend the extracted factors.
It's not even worth looking into [44]. Table 3 is for the original factor loadings of three latent factors. Table 3
displays the three retrieved latent components and their factor loadings. The correlation matrix is rotated when
a variable has an association among more than two latent factors to simplify the answer. Table 4 displays the
labels and names provided to the various common factors to help decipher their interrelationships and
prospective features. Structural equation modeling is used to examine the same extracted common components
in greater depth. They are in order in Table 4 because they're sorted by their shared latent components.
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Table 2 Explanation of total variance in the FA

Total Variance Explained

Component Initial Eigen values Extraction Sums of Squared Rotation Sums of Squared
Loadings Loadings
Total Variance Percentage Total Variance Percentage Total Variance Percentage
of Cumulative of Cumulative of Cumulative
Percentage Percentage Percentage
1 2.709 20.838 20.838 2.709 20.838 20.838 2.624 20.186 20.186
2 2.397 18.439 39.278 2.397 18.439 39.278 1.901 14.625 34.810
3 1.304 10.028 49.306 1.304 10.028 49.306 1.884 14.495 49.306
Table 1 Rotated component matrix
Component
1 2 3
Qualification .857
Age .854
Occupation .789
Marital status -.710
WwC 713
Personal life .703
Routine life .647
Sales .605
Sd .689
Cn .668
St .665
An .575
Table 2 Factor load matrix after rotation and the extracted three common factors
Notations  Observed Variable Loading after rotation Common factor extracted
Al Qualification .857
A2 Age 854 UC: User Characteristics
A3 Occupation .789
A4 Marital status -710
A5 Working Capability 713
A6 Personal life .703 NE: Noise Effects
A7 Routine life .647
A8 Sales .605
A9 Sleeping Disorder .689
Al0 Concentration Difficulty  .668 .
D: Diseases
Al1l Stress .665
A12 Annoyance level .575
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Factor 1 (UC) verifies a total of 20.840 percent of the overall discrepancy visible in Table 4 per four variables,
i.e. Qualification (A1), Age (A2), Occupation (A3), and Marital Status (A4). All these variables denote the user
characteristics of respondents; hence, the factor was denoted "User characteristics (UC)" as represented in Table
4.

Factor 2 (NE) verifies 18.439 percent of the overall discrepancy visible in Table 4, with four variables, i.e.
Working Capability (A5), Personal life (A6), Routine Life (A7), and Sales (A8). This factor was named "Noise Effects
(NE)" as represented in Table 4.

Factor 3 (D) verifies 10.028 percent of the overall discrepancy visible in Table 4, with four variables, i.e.,
sleeping disorder (A9), Concentration Difficulty (A10), Stress (A11), and Annoyance level (A12). All these
variables denote the chronicle effect of respondents for long-term syndromes; hence, this factor was named
"Diseases (D)" as represented in Table 4.

3.4 Structural Equation Modelling

Relationships among the non-acoustic aspects haven't been examined and explained so far. To comprehend the
interconnection between sound and the efficiency to perform the work during business hours can be analyzed by
measuring variables. Non-acoustical factors, such as multiple regression analysis or co-relational analysis, are
commonly used to examine the impact on job efficiency. The regression analysis has its own set of drawbacks, on
the other hand, correlation analysis provides statistics for inter-relationship [45]. However, SEM examines several
hypotheses within a model and is a better tool for examining and understanding complex multiple-dependent
connections [46]. It examines the most basic theoretical links between latent factors and their observable
variables that regression analysis does not provide. A latent factor is a relationship or a construct that cannot be
immediately assessed; it is an assumption or an opinion. As a result, it is assumed that these constructs can only
be determined using calculated variables as a computable index, such as the questions included in the survey form.
SEM can trial a variety of theories about created latent components and their connection which makes it ideal for
testing a wide variety of theories [45]. In SEM, the latent factors that are considered can be used both as predictors
or inputs and as outcomes or the output that is intended. So far, only a few researchers have employed SEM to
examine the complex interactions between non-acoustical factors and traffic noise.

3.5 Model Hypotheses

One of the most important tasks in SEM is the formulation of a model hypothesis [47]. Factor analysis (FA)
provides a foundation for developing measurement as well as structural models for SEM. The resulting theories
were established to investigate the links among the extracted common factors, as shown in Table 4.

Hypothesis 1- User characteristics Impact Noise Effects.

Hypothesis 2- User characteristics Impact Diseases.

3.6 Structural Model Assessment

The structural model generates the relationship between all latent factors with the help of explained and
unexplained variation. The SEM depicts all regression equation models. A benefit of the structural model is its
representation as a path model, facilitating the estimation of both indirect and direct effects. Moreover, SEM
studies enable researchers to assess the congruence between facts and theory. This is not feasible in conventional
multiple regression studies. It is a multivariate statistical analysis technique used to test hypotheses about
relationships between measured variables and latent constructs. It combines elements of factor analysis and path
analysis to provide a comprehensive framework for understanding complex relationships. furthermore, the
principle of SEM assumes that underlying constructs, or latent variables, exist but cannot be directly measured.
These constructs are inferred from observed variables. The relationships between variables SEM specifies
relationships between both observed and latent variables which represent hypothesized causal paths or
correlations. The measurement model describes how observed variables relate to the latent variables. The
structural model specifies relationships between the latent variables themselves. This represents the
hypothesized causal pathways or correlations between the underlying constructs. SEM evaluates the fit of the
specified model to the data. This involves assessing how well the model explains the observed covariance matrix.
Goodness-of-fit indices are used to determine if the model is a good representation of the data. Model Estimation
is Maximum Likelihood Estimation (MLE) the most common estimation method, MLE assumes that the data are
normally distributed. Other methods include Generalized Least Squares (GLS), Weighted Least Squares (WLS),
etc. the model is evaluated by Goodness-of-Fit Indices These indices measure how well the model fits the data.
Direct and Indirect Effects in SEM allows for the analysis of both direct and indirect effects between variables.
Path Coefficients represent the standardized relationships between variables and R-squared Values indicate the
proportion of variance in a dependent variable explained by the independent variables [48].
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The SEM was built including a structural model to analyze the relationship among the three latent factors. The
four common factors were connected to comprehend the exposure effects of noise, and their effects were studied
with the aid of presumptive assumptions and data gathered. The three common factors were connected to
comprehend the impact of noise exposure, and their effects were studied with the aid of the hypothesis and data
gathered. A multi-dimensional model must be sufficiently legitimate in both combining and separation to provide
the best fit, whose path coefficients could produce excellent forecasts [38]. The four common factors were
connected to comprehend the exposure effects of noise, and their effects were studied with the aid of presumptive
assumptions and data gathered. The three common factors were connected to comprehend the impact of noise
exposure, and their effects were studied with the aid of the hypothesis and data gathered. All expected statistical
coefficients must be carefully evaluated to verify structural model fitness. Multiple collections of goodness-of-fit
indices can be used to accomplish this. The structural equation model can be evaluated using a variety of fit
indices, including absolute fit, incremental fit, and parsimonious fit. Table 5 shows the goodness of fit of the
structural equation model.

A model developed via AMOS was tested to identify the associations. Additionally, If the value lies between <
0.08 (SRMR) and (RMSEA), it would have been accepted as an adequate model calculated via AMOS. The right
values for the model are represented in Table 5 and fell within an acceptable range. The fit indices within
recognized boundaries. A good fitting model is accepted if the value of the CMIN/df is <5. The chi-square/ degree
of freedom ratio test is also within acceptable limits (x2 /DF=61). The model specifies an important association
between user characteristics, Noise, and Diseases. The model indicates that the results of the SEM are represented
as path models, and it helps to evaluate the fit between theory and the data collected [49]. The model shows that
simple structural equation model, describing relationships among some user characteristics, noise effects, and
related diseases. The squared multiple correlation was lower for noise and diseases, indicating that user attributes
are not influenced by the effects of noise and diseases. Structural equation modelling of cross-sectional data
revealed no direct connections between noise impacts and any self-reported health markers. The embedded
model indicates that there is notable yet minor correlations between heightened noise annoyance and the
variables of sleep disturbances, concentration, and headaches. It indicates significant correlations between noise
sensitivity and other subjective health concerns as evidenced by model fit. This aligns with prior study findings
indicating that univariate correlations between noise and health dissipate upon the inclusion of additional
explanatory variables. In fig 1 The reported route estimate was 0.59, which indicates that personal lives were
impacted by transportation noise. Those who said they experienced difficulties in their personal lives due to traffic
noise were also significantly to say that noise interfered with their daily routines also standardized path estimate
0.55 [29]. Sleeping disorder path estimates 0.55 as a result of traffic noise which impacts human in multiple ways.
The respondents who reported sleeping disorder have also reported being annoyed has a strong relationship with
concentration with path estimates of 0.54. However, it possesses a strong bonding with stress with path
estimation of 0.51 [35]. Ifan individual has a higher rate of noise exposure, then it would lead to multiple illnesses
and mental issues. Likewise, many well-being fitness issues are also interlinked with high noise band exposure
which was analyzed via model [18]. Noise Impact (N) path coefficient of 0.52 was found to have an impact on
diseases. “Noise Impact” was a latent variable that consist of Noise related issues like traffic noise affect routine
life, personal life and working capabilities etc. Hence, it can be concluded that personal life, routine life and
working capabilities of respondents have a noticeable adverse effect on noise pollution and human health like
stress, interference in communication, sleeping disorders, concentration, and annoyance due to noise. Therefore,
these observed variables are having a predominant impact on the human’s personal lives and daily routine life.
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Table 3 Goodness of fit of the structural equation model

Type Index Cut-Off Values Obtained Value Results
Absolute fit Chi-square The Lowest Possible 100.04 Fit
CMIN/DF 2-5 1.640 Fit
RMR <0.05 0.043 Fit
RMSEA <0.05 0.029 Fit
Incremental fit NFI >0.90 0.946 Fit
RFI >0.90 0.931 Fit
IFI >0.90 0.978 Fit
TLI >0.90 0.972 Fit
CFI >0.90 0.978 Fit
Parsimonious fit PNFI >0.50 0.740 Fit
PCFI > 0.50 0.765 Fit

Note: RMR- root mean square residual; RMSEA- root mean square error of approximation; NFI- normed fit index;
RFI- relative fit index; IFI- incremental fit index; TLI- Tucker-Lewis’s index; CFI- comparative fit index; PNFI-
parsimony normed fit-index; PCFI- parsimony comparative fit index.
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Table 6 Survey result questionnaire

211

Serial Questionnaire Response
Number
Total Respondents 740
1 Gender
e Male 541
e Female 199
2 Age Groups
e Group 1 (0-20) 35%
e Group 2 (21-40) 45%
e Group 3 (41 and above) 20%
3 Qualification
e Higher, Senior Secondary and others 40%
e Graduation or Post Graduation 60%
4 Occupation
e Unemployed 65%
e Employed 35%
5 When traffic noise affects you more
e Onwork 56%
e Off work 44%
e Don’t Know 0
6 Does traffic noise affect your concentration, sales or working
efficiency
e Yes 57%
e No 42%
e Don’t Know 1%
7 Is traffic noise affecting your basic routine?
e Yes 55%
e No 40%
e Don't Know 5%
8 What type of physical/psychological problems you are facing due
to traffic noise?
e Acute 31%
e Chronical 54%
e Don’t Know 15%
9 Do you often feel headache, stress, or annoyance because of traffic
noise?
e Yes 59%
e No 31%
e Don’t Know 10%

4. Conclusion

This study systematically investigated the potential health impacts of noise pollution on individuals. By employing
Factor Analysis (FA) and Structural Equation Modeling (SEM), we examined significant user characteristics and
the adverse consequences of noise exposure. Our findings revealed that noise pollution, as evidenced by sleep
disorders, annoyance, and interference with verbal communication, significantly compromised the health of these
individuals. The statistical modeling techniques utilized in this research aimed to identify the key factors
influencing human health when exposed to excessive noise levels. The study's results highlight the substantial
impact of noise pollution on person exposed to more than 12 hours of noise per day. Given the similarities in
traffic, operational, and land-use characteristics, the findings of this analysis are likely applicable to other regions
with comparable conditions. To mitigate environmental concerns, this research emphasizes the importance of
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implementing various strategies, including afforestation initiatives, forest preservation, and the rehabilitation and
improvement of road infrastructure with a focus on incorporating green spaces.
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