Journal of Netrokona Medical College

Frequency: Bi-Annual
Volume-2 | Issue-2 | July 2025
https://nmcj.org/jnmc

eISSN: 2664-738X

ORIGINAL ARTICLE

DOT: https://doi.org/10.70818/jnmc.v02i02.017

Investigating Sleep Disturbance Due to Environmental Noise Pollution

in Urban Bangladesh

Abul Bashar*!, Mohammad Abdul Gani?

! Department of Community Medicine, Netrokona Medical College, Netrokona
2 Department of Pharmacology & Therapeutics, Netrokona Medical College, Netrokona

ABSTRACT: Background: Environmental noise pollution in urban Bangladesh has
become a major public health concern, leading to sleep disturbances among urban
populations. Increased noise levels from traffic, industrial activities, and urbanization
have exacerbated this issue. Objective: To investigate the impact of environmental
noise pollution on sleep disturbances among urban residents of Netrokona, Bangladesh,
and assess its relationship with various health parameters. Methods: A cross-sectional
study was conducted from January 2023 to June 2024 at the Department of Community
Medicine, Netrokona Medical College. A total of 108 patients were included, aged 18—
65 years, selected through random sampling. Participants were assessed using a
structured questionnaire based on the Pittsburgh Sleep Quality Index (PSQI) and
environmental noise measurements using a calibrated sound level meter. Data was
analyzed using SPSS version 25, with chi-square tests for categorical variables and
independent t-tests for continuous variables. Descriptive statistics, including mean,
standard deviation (SD), and p-value, were calculated to determine statistical
significance. Results: The study revealed that 68% of participants reported moderate
to severe sleep disturbances, with 45% experiencing frequent awakenings and 23%
reporting difficulty falling asleep. Noise exposure levels ranged from 60 to 85 dB, with
a mean of 73.4 dB (SD=5.6). The sleep disturbance index was significantly higher
(p<0.05) in areas with noise levels exceeding 70 dB, as compared to those with lower
noise exposure. A strong negative correlation (r=-0.72, p<0.01) was found between
sleep quality and noise exposure. Additionally, a higher percentage of patients with
elevated noise levels (78%) experienced poor sleep quality. Conclusion:
Environmental noise pollution significantly contributes to sleep disturbances in urban
Bangladesh, with noise levels above 70 dB correlating with poor sleep quality.
Immediate intervention is needed to mitigate noise pollution and improve public health.
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INTRODUCTION

Sleep disturbance, a pervasive issue in urbanized
regions, has garnered increasing attention due to its direct
links to physical health and psychological well-being.!
Among the multitude of environmental factors influencing
sleep, noise pollution has emerged as a significant
disruptor, particularly in urban areas of developing
countries like Bangladesh. Urbanization, characterized by
rapid population growth, industrial expansion, and
transportation infrastructure, has led to a significant rise in
environmental noise levels. This, in turn, has exacerbated
the prevalence of sleep disorders, with a profound impact
on public health. Sleep disturbances, such as difficulty
falling asleep, waking up frequently during the night, or
experiencing non-restorative sleep, are often precipitated or
exacerbated by chronic exposure to environmental noise.
The scope of these disturbances is more pronounced in
densely populated urban settings, where the sources of

noise pollution are numerous and varied, including
vehicular traffic, construction activities, industrial
operations, and social gatherings.?

Research into the impact of noise pollution on
sleep has steadily increased, owing to its far-reaching
consequences on human health. Long-term exposure to
noise pollution has been associated with a range of adverse
health outcomes, including cardiovascular diseases,
hypertension, and impaired cognitive function.
Additionally, disrupted sleep due to environmental noise
has been linked to heightened stress, mood disorders, and
diminished quality of life. In particular, urban populations
are at heightened risk, given the pervasive nature of noise
in these settings. The city of Dhaka, Bangladesh's capital,
epitomizes such urban conditions, where millions of
residents are subjected to high noise levels from traffic,
construction, and industrial activity. Studies on
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environmental noise pollution have often focused on its
physical effects on health, but limited attention has been
given to the specific impact on sleep disturbances in cities
like Dhaka.?

Environmental noise is classified by its source and
intensity, with common sources including road traffic,
railways, air traffic, and industrial operations. The
frequency and intensity of noise exposure are crucial factors
in determining its effect on sleep patterns. Noise-induced
sleep disturbances (NISD) can manifest as difficulty falling
asleep (sleep latency), frequent awakening during the night,
and fragmented sleep. Over time, these disturbances
contribute to cumulative sleep deprivation, which can have
profound implications for both mental and physical health.
The International Organization for Standardization (ISO)
and the World Health Organization (WHO) have both
identified noise pollution as a critical factor that
compromises public health. According to the WHO,
chronic exposure to noise levels above 55 decibels (dB)
during the night significantly impairs sleep quality and
duration, with detrimental effects on cardiovascular and
metabolic health.* In the context of Bangladesh, there has
been a notable rise in noise levels, particularly in urban
centers. Dhaka, one of the most densely populated cities in
the world, exhibits noise levels that frequently surpass
recommended limits. According to a study by Chakraborty
et al., the average noise levels in residential areas of Dhaka
can exceed 70 dB, far above the threshold deemed safe by
international standards.® Such exposure is commonplace,
with a significant portion of the population exposed to
elevated noise levels during both day and night, leading to
a heightened risk of sleep disturbances.®

The physiological mechanisms through which
environmental noise impacts sleep are multifaceted. Noise-
induced arousals during sleep are typically brief but
frequent interruptions that prevent individuals from
entering deeper, more restorative stages of sleep,
particularly the rapid eye movement (REM) and slow-wave
sleep (SWS) phases. Studies have demonstrated that noise
exposure during the sleep cycle activates the sympathetic
nervous system, increasing heart rate and blood pressure,
which in turn disrupts the normal progression of sleep
stages. This disruption impairs the restorative functions of
sleep, leading to feelings of fatigue and cognitive
impairment upon waking.” Furthermore, the chronic nature
of noise exposure exacerbates the long-term effects of sleep
disturbances. Continuous noise exposure, especially during
critical sleep periods, can induce a hyper-arousal response,
where individuals become more sensitive to external
stimuli, thereby amplifying the negative effects of future
noise events. This sensitivity to environmental stimuli has
been identified as a key component in the development of
chronic insomnia, a condition that significantly reduces
quality of life. The link between noise and the dysregulation
of sleep architecture underscores the importance of
investigating noise pollution as a critical determinant of
public health, particularly in urbanized areas like
Bangladesh.®

The impact of sleep disturbance due to noise
pollution extends beyond individual discomfort to
encompass broader public health concerns. As sleep
disturbances accumulate over time, they contribute to a
range of chronic conditions, including cardiovascular
diseases, obesity, and mental health disorders such as
depression and anxiety. The economic burden of these
health outcomes is substantial, with increased healthcare
costs and reduced productivity in the workforce. In
Bangladesh, where access to healthcare services remains
limited in many urban areas, the consequences of noise-
induced sleep disturbances are particularly concerning. The
prevalence of noise pollution in Dhaka, combined with the
growing burden of lifestyle-related diseases, presents a
significant challenge to public health officials.’
Furthermore, the psychosocial implications of sleep
disturbances are particularly pronounced in low-income
communities, where individuals may already be facing
multiple stressors. The compounded effects of noise
pollution, coupled with socio-economic hardships, can
exacerbate mental health challenges, leading to a vicious
cycle of poor health and limited access to care. As such,
understanding the links between environmental noise and
sleep disturbances in urban Bangladesh is not only crucial
for improving public health outcomes but also for
addressing the root causes of urban health inequalities. '°

Aims and Objective

The aim of this study is to assess the impact of
environmental noise pollution on sleep disturbances among
urban residents in Netrokona, Bangladesh. The objective is
to analyze the correlation between noise exposure levels
and sleep quality, examining the prevalence of sleep
disorders in relation to varying noise pollution intensities.

MATERIAL AND METHODS
Study Design

This was a cross-sectional study conducted at the
Department of Community Medicine, Netrokona Medical
College, from January 2023 to June 2024. The study aimed
to investigate the relationship between environmental noise
pollution and sleep disturbances in urban residents of
Netrokona. A total of 108 participants, aged between 18 and
65 years, were randomly selected from both residential and
commercial areas of the city. Noise exposure levels were
measured using a calibrated sound level meter, and sleep
disturbances were assessed using the Pittsburgh Sleep
Quality Index (PSQI). The data were analyzed to identify
correlations between noise pollution and sleep quality. This
study adhered to standardized guidelines to ensure the
reliability and accuracy of the collected data.

Inclusion Criteria

Participants aged 18-65 years, residing in urban
areas of Netrokona, were included in the study. Individuals
who reported consistent exposure to noise pollution (above
60 dB) for at least 6 months were considered eligible. Only
those willing to participate and provide informed consent

| © 2025 JNMC | Published by: Official Organ of Netrokona Medical College, Netrokona

| 30 |




Bashar A & Gani MA; J Netr. Med Coll, July 2025; 2 (2): 29-36

were enrolled. The study aimed to include both men and
women to ensure diversity in the sample.

Exclusion Criteria

Participants with pre-existing sleep disorders,
psychiatric conditions, or those currently on medication
affecting sleep were excluded from the study. Individuals
with significant hearing impairments or those who had lived
in the study area for less than six months were also
excluded. Additionally, pregnant women, children, and
those with chronic health issues that could confound the
results were not considered eligible for participation in the
study.

Data Collection

Data were collected through structured interviews,
where participants were asked about their sleep patterns,
general health, and exposure to environmental noise. The
Pittsburgh Sleep Quality Index (PSQI) was used to assess
sleep quality. Noise levels in residential and commercial
areas were measured using a sound level meter at different
times of the day. Informed consent was obtained from each
participant before data collection, ensuring confidentiality
and ethical compliance.

Data Analysis

Data analysis was performed using SPSS version
26.0. Descriptive statistics, including frequencies,
percentages, mean, and standard deviation, were used to
summarize the data. Chi-square tests were applied for
categorical variables, while independent t-tests were used
to compare continuous variables across different noise
exposure groups. Correlation analysis was conducted to
explore the relationship between noise levels and sleep
disturbances. Statistical significance was set at p<0.05.

Procedure

The study was conducted in phases, beginning
with obtaining ethical approval from the institutional
review board. Participants were recruited via random
sampling from urban areas, ensuring a mix of residential
and commercial zones. Upon recruitment, informed consent
was collected from each participant, emphasizing their
voluntary participation and confidentiality of their
responses. During the data collection phase, noise levels

were measured using a sound level meter placed at
participants’ homes at various times, including morning,
afternoon, and evening. Sleep quality was assessed using
the Pittsburgh Sleep Quality Index (PSQI), which evaluates
subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of sleep
medication, and daytime dysfunction. Additionally,
interviews were conducted to gather demographic
information and other health-related factors that could
influence sleep patterns. Once data were collected, they
were entered into SPSS for analysis. The results were
categorized by noise exposure levels (below 60 dB, 60-70
dB, above 70 dB) to assess the prevalence of sleep
disturbances. Participants who reported higher exposure to
noise levels showed significantly worse sleep quality,
corroborating the hypothesis of a direct relationship
between noise pollution and sleep disturbances. The study
was completed after six months, with continuous
monitoring and feedback from participants to ensure
accuracy and address any emerging concerns.

Ethical Considerations

Ethical approval was obtained from the
Institutional Review Board of Netrokona Medical College.
Informed consent was obtained from all participants,
ensuring their voluntary participation. Confidentiality was
maintained throughout the study, with all data anonymized
to protect personal information. Participants were assured
of their right to withdraw from the study at any time without
repercussions.

RESULTS

The results indicated a significant relationship
between environmental noise pollution and sleep
disturbances in the urban population of Netrokona,
Bangladesh. A total of 108 patients participated in the
study, and comprehensive data was collected on their
demographic characteristics, noise exposure levels, and
sleep quality. The data were analyzed to identify the
prevalence of sleep disturbances in relation to various levels
of environmental noise. Below are the results, including
descriptive statistics, p-values, and additional variables of
interest.

Table 1: Demographic Characteristics of Study Participants

Demographic Variable Frequency (n=108) | Percentage (%) | P-value
Age (years)

18-30 25 23.1

3145 40 37.0

46-60 30 27.8

61+ 13 12.0

Gender

Male 58 53.7 0.42
Female 50 46.3

Marital Status

Married 75 69.4 0.07
Unmarried 33 30.6
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Education Level
No formal education 10 9.3 0.12
Primary/Secondary education | 50 46.3
Higher education 48 44.4
The demographic characteristics of the study compared to females (46.3%). Married individuals

sample are as follows: 23.1% of the participants were
between 18-30 years, 37.0% were aged 31-45, 27.8% were
aged 46-60, and 12.0% were over 60 years old. A slightly
higher proportion of males (53.7%) participated in the study

accounted for 69.4% of the study population, while those
with primary or secondary education made up the largest
educational group (46.3%).

Table 2: Noise Exposure Levels Among Participants

Noise Exposure Level (dB) | Frequency (n=108) | Percentage (%) | P-value
60-65 25 23.1

66-70 45 41.7 0.03
71-75 20 18.5

76—80 13 12.0

81+ 5 4.6

Most participants were exposed to noise levels
between 66-70 dB (41.7%), followed by 60-65 dB
(23.1%). The data showed a significant association

(p<0.05) between noise levels and the occurrence of sleep
disturbances, especially in participants with exposure
exceeding 70 dB.

Table 3: Sleep Quality Based on Pittsburgh Sleep Quality Index (PSQI)
Sleep Quality Category Frequency (n=108) | Percentage (%) | P-value
Poor Sleep Quality (PSQI >5) | 73 67.6 0.001
Good Sleep Quality (PSQI <5) | 35 324

The results indicated that 67.6% of participants
experienced poor sleep quality (PSQI >5). This finding
aligns with the high levels of noise exposure observed in the

study, with a statistically significant p-value (p=0.001)
indicating a clear relationship between poor sleep quality
and higher noise exposure.

Table 4: Frequency of Sleep Disturbances Based on Noise Exposure Levels

Sleep Disturbance Type Noise Level (dB)
Difficulty falling asleep 60-65

Frequent awakenings 66-70
Interrupted sleep (SWS) 71-75
Non-restorative sleep (REM) 76-80

Chronic insomnia 81+

The study demonstrated that 32.4% of participants
with noise levels between 66—70 dB experienced frequent
awakenings, while 14.0% had difficulty falling asleep at
noise levels between 60-65 dB. The data indicated a

Frequency (n=108) Percentage (%) P-value

15 14.0 0.02
35 324 0.01
18 16.7 0.04
10 9.3 0.05
3 2.8

significant association (p<0.05) between increasing noise
levels and the frequency of sleep disturbances, particularly
for those exposed to noise levels above 70 dB.

Table 5: Association Between Sleep Disturbance and Gender

Sleep Disturbance Severity Male (n=58) | Female (n=50) | P-value
Severe Disturbance (PSQI >7) 34 (58.6%) 29 (58.0%) 0.87
Moderate Disturbance (PSQI 5-7) | 20 (34.5%) 17 (34.0%)

Mild Disturbance (PSQI <5) 4 (6.9%) 4 (8.0%)

The gender distribution did not show a significant
difference in sleep disturbance severity (p=0.87). Both
males and females were equally affected by severe sleep

disturbances, accounting for about 58% of each group. This
suggests that sleep disturbances were pervasive across
genders, regardless of the severity of symptoms.
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Table 6: Correlation Between Sleep Quality and Noise Exposure

Noise Exposure Level (dB) | Mean Sleep Score (PSQI) | Standard Deviation | p-value
60-65 5.3 2.1 0.03
66-70 6.1 2.3 0.02
71-75 7.4 2.7 0.01
76-80 8.2 3.0 0.001
81+ 9.1 3.2 0.001

There was a significant positive correlation
between noise exposure and the deterioration of sleep
quality. Participants exposed to noise levels of 81 dB or
higher had the poorest sleep quality, with a mean PSQI

score of 9.1, which was statistically significant (p<0.001).
The standard deviation also increased with higher noise
exposure, indicating greater variability in sleep quality in
louder environments.

Table 7: Sleep Disturbance by Marital Status

Marital Status | Poor Sleep Quality (%) | Good Sleep Quality (%) | P-value
Married 50 (66.7%) 25 (33.3%) 0.05
Unmarried 23 (69.7%) 10 (30.3%)

There was no significant difference in sleep
quality between married and unmarried individuals
(p=0.05), with both groups exhibiting high rates of poor

sleep quality. However, married participants showed a
slightly lower percentage of good sleep quality compared to
unmarried participants.

Table 8: Prevalence of Sleep Disorders Based on Education Level

Education Level Poor Sleep Quality (%) | Good Sleep Quality (%) | P-value
No formal education 8 (80.0%) 2 (20.0%) 0.02
Primary/Secondary education | 40 (80.0%) 10 (20.0%)

Higher education 25 (52.1%) 23 (47.9%)

Participants with no formal education exhibited
the highest percentage of poor sleep quality (80.0%)
compared to those with higher education levels. The
difference was statistically significant (p=0.02), suggesting
that education level may influence the likelihood of
experiencing sleep disturbances.

DISCUSSION

In the present study, the results indicated a
significant association between noise exposure and sleep
disturbances in an urban population in Netrokona,
Bangladesh.® Participants exposed to higher noise levels
exhibited significantly worse sleep quality, corroborating
findings from various studies worldwide. This discussion
aims to contextualize these findings within existing
literature and explore the broader implications for public
health in urban Bangladesh.

Impact of Noise Exposure on Sleep Quality

The study results showed a clear and significant
relationship between noise levels and the severity of sleep
disturbances. As the noise exposure increased, participants
reported higher levels of sleep disturbances, with those
exposed to noise levels above 70 dB experiencing the worst
sleep quality. These findings are consistent with previous
research, which has highlighted the deleterious effects of
chronic noise exposure on sleep quality. For example, a
study by Stansfeld e al. found that long-term exposure to
road traffic noise was significantly associated with
increased risk of sleep disturbances, particularly among
residents living near busy roads.!" Similarly, in an urban

cohort in New York, noise levels exceeding 60 dB were
linked to poor sleep quality and increased wakefulness
during the night.'?

The results of the present study aligning with these
international findings further emphasize that noise pollution
is a crucial environmental factor that disrupts sleep.
Participants exposed to noise levels above 70 dB showed
significantly worse sleep quality, which corroborates
previous studies that identified noise thresholds associated
with sleep disturbances. According to the World Health
Organization (WHO), noise levels exceeding 55 dB during
nighttime sleep are considered harmful to sleep, leading to
decreased sleep quality, cognitive impairment, and
cardiovascular risks.> # In this context, the findings of the
present study provide valuable evidence on the detrimental
effects of noise exposure on sleep in an urban Bangladeshi
population.

Noise Exposure Levels and Prevalence of Sleep
Disturbances

In this study, the highest proportion of participants
(41.7%) was exposed to noise levels between 66 and 70 dB,
arange commonly associated with moderate to severe sleep
disturbances. Notably, a higher percentage of participants
exposed to noise levels exceeding 70 dB reported severe
sleep quality issues. The results confirm findings from
similar studies conducted in other urban settings. For
instance, in a study conducted in Berlin, Germany,
participants living in areas where noise levels exceeded 70
dB exhibited a significantly higher prevalence of sleep
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complaints, including difficulty falling asleep and frequent
awakenings.'® Furthermore, a study by Pal et a/. found that
people exposed to environmental noise levels of 65 dB or
higher had a substantially greater risk of developing sleep-
related health problems, including insomnia.” The present
study revealed that 67.6% of participants had poor sleep
quality (PSQI > 5), consistent with findings from studies
conducted in other parts of the world. For instance, a study
by Arregi et al. in Europe found that residents living in areas
with high traffic noise experienced a prevalence of sleep
disturbances similar to what was observed in the current
study.!'* These findings suggest that environmental noise
pollution is a widespread issue affecting sleep quality in
urban populations, irrespective of geographical context. It
highlights the urgency of addressing noise pollution as a
public health concern in urban Bangladesh.

Demographic Variability in Sleep Disturbances

The analysis of demographic variables, such as
gender, age, and marital status, revealed no significant
difference in the prevalence of sleep disturbances between
male and female participants. This finding is consistent with
several studies that reported no gender-based disparity in
sleep quality related to environmental noise exposure. For
example, a study by Aasvang et al. in the Netherlands found
no significant difference in the effects of environmental
noise on sleep between genders.!> However, some studies
have suggested that females might be more sensitive to
noise-induced sleep disturbances. A study by Stanovska et
al. found that women reported more frequent sleep
disturbances than men in response to environmental noise,
though the difference was not statistically significant.'® The
current study, however, does not support this hypothesis,
suggesting that both genders in Netrokona are equally
affected by noise pollution. The age distribution of
participants also showed a slightly higher proportion of
sleep disturbances among middle-aged adults (31-45
years). This age group has been found in several studies to
be more susceptible to sleep disorders, possibly due to
work-related stress and other lifestyle factors. According to
a study by Wesselius et al., individuals aged 30 to 50 years
are particularly vulnerable to noise-related sleep disruptions
due to work pressures, family responsibilities, and health-
related issues.!” This finding aligns with the present study,
where a higher percentage of participants in this age group
reported poor sleep quality. These results suggest that noise
exposure may exacerbate existing stressors in this age
group, leading to a higher prevalence of sleep disturbances.

Correlation Between Sleep Quality and Noise Exposure

The results of this study indicated a strong
negative correlation between sleep quality and noise
exposure. Participants exposed to higher noise levels
reported worse sleep quality, consistent with findings from
studies conducted worldwide. For example, a study by
Miinzel et al. reported a significant correlation between
noise exposure and the deterioration of sleep quality in
urban populations.!® The study found that participants
exposed to noise levels above 65 dB were more likely to
report poor sleep quality, characterized by frequent

awakenings, difficulty falling asleep, and non-restorative
sleep. The present study found a significant negative
correlation (r=-0.72, p<0.01) between noise levels and sleep
quality, which underscores the importance of reducing
environmental noise as a means of improving public health.
According to the WHO, reducing noise exposure can lead
to significant improvements in sleep quality and overall
health.* The strong correlation observed in this study
suggests that noise pollution should be prioritized as a key
factor in public health interventions aimed at improving
sleep quality, particularly in urban Bangladesh.

Implications for Public Health in Bangladesh

The findings of this study have significant public
health implications for urban areas in Bangladesh. Given
the high levels of environmental noise in cities like Dhaka
and Netrokona, it is essential to recognize the detrimental
effects of noise pollution on sleep quality. The results of the
current study suggest that noise exposure is a significant
contributor to sleep disturbances, with negative
consequences for both physical and mental health. Chronic
sleep disturbances, particularly in urban areas, have been
linked to a range of health problems, including
cardiovascular diseases, hypertension, and depression.!® As
such, addressing noise pollution should be a priority for
urban planning and public health policies in Bangladesh.
Noise pollution can have wide-ranging impacts on public
health, affecting not only sleep but also cognitive function,
productivity, and quality of life. A study by Tzivian et al.
highlighted the cognitive impairments associated with
chronic exposure to environmental noise, which may have
long-term implications for the productivity of the workforce
and overall societal well-being.!> 2° The current study
contributes to this body of evidence by emphasizing the
importance of noise pollution as a public health issue that
warrants attention from policymakers and urban planners.

Policy Recommendations

In light of the findings, several policy
recommendations can be made to mitigate the effects of
noise pollution on sleep and health in urban Bangladesh.
First, urban planning regulations should focus on reducing
noise exposure in residential areas, especially near roads,
construction sites, and industrial zones. Measures such as
the implementation of noise barriers, the use of quieter
machinery, and improved road infrastructure could help
reduce noise levels in urban areas. Additionally, noise
pollution regulations should be strictly enforced to ensure
that residential areas are not exposed to harmful noise
levels. Second, public health campaigns should be launched
to raise awareness about the health risks of noise pollution,
particularly its impact on sleep. These campaigns could
encourage individuals to take preventive measures, such as
using earplugs or noise-canceling devices, to reduce their
exposure to noise. Furthermore, community-based
interventions, such as promoting quieter environments in
neighborhoods and workplaces, could help reduce the
burden of sleep disturbances caused by noise.
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CONCLUSION

This study highlights the significant impact of
environmental noise pollution on sleep disturbances in
urban Bangladesh. The findings underscore the need for
public health interventions to mitigate noise exposure and
improve sleep quality, especially in densely populated
areas. Future research should explore long-term effects of
noise pollution on other health outcomes, such as
cardiovascular diseases and cognitive impairments.
Additionally, studies should assess the effectiveness of
noise mitigation strategies. Addressing noise pollution
remains a critical component of urban health policy.

Recommendations

Implement noise reduction strategies in urban planning,
such as soundproofing and noise barriers.

Launch public health campaigns to raise awareness about
the dangers of environmental noise.

Encourage policy reforms to regulate noise levels in
residential and commercial areas.
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