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Abstract

Background & Aims: Noise is one of the types of urban pollution that causes human annoyance. This study aimed at investigating
noise pollution in residential areas under the influence of truck traffic in Ramshir in 2023.

Materials and Methods: In this applied research, sound parameters were measured by a sound meter capable of measuring the
minimum sound level, maximum sound level, equivalent continuous sound level (Leq), and sound pressure level (SPL) of sound
parameters at 10 stations in the morning and at night with 3 repetitions. In addition, noise annoyance was determined in 100 people
in residential areas exposed to urban noise using the ISO 15666 noise annoyance questionnaire. Measurements were performed
over three months in two day and night shifts using a TES-1358C analyzer sound meter device (TES Company, Taiwan). The raw
data were entered into SPSS 21 and Excel software and then categorized, and the necessary results were extracted, including the
average of the data, as well as the maximum and the minimum of the data.

Results: The results revealed that the average SPL was 88.25 dB during the daytime on Tawheed Street, so it had the highest
measured sound level compared to other investigated areas. Further, the Leq was 82.17 dB at night in the Shariati area, which had
a higher SPL than other areas. The highest Leq of the day was related to Naft Street Station, with an average value of 83.40 dB,
while the lowest Leq value attributed to Damghani Street Station was measured with an average value of 71.41 dB. The highest
Leq of night noise was related to Shariati Street Station, with an average value of 82.17 dB. The impact of truck noise was highly
uncomfortable, uncomfortable, and slightly uncomfortable for 13%, 37%, and 36% of people, respectively.

Conclusion: In general, in the range of 10 stations, the SPL and Leq were measured higher at night and day than the standards of
the Iranian Environmental Organization and the Environmental Protection Agency (55 dB during the day and 45 dB at night for
residential areas). According to the sum of the answers, the sound of the trucks in the intended city could hurt people. People are

most dissatisfied with the sound of trucks in the morning and at night.
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1. Introduction

Noise is one of the harmful factors that can cause short-
and long-term health problems. Noise pollution can be
described as regular exposure to high sound levels that can
have adverse effects on humans or other living organisms
and gradually pose a potential threat to a person’s physical
and mental health, thereby affecting overall well-being [1].
Vibrations caused by noise pollution disrupt people’s daily
activities. According to the World Health Organization, a
sound level of less than 70 decibels does not harm living
organisms, regardless of the duration or continuous
exposure. The permissible threshold for tolerable noise is
about 80 dB for normal people, and exposure to constant
noise above 85 dB for more than 8 hours may be dangerous
[2]. Transportation-related noise pollution appears in
many forms, such as road, aviation, marine, and train
noise. Specifically, traffic noise refers to offensive sounds
produced by vehicles on public roads. Car engines, exhaust
systems, aerodynamic friction, and interactions between
vehicles and the road system are all factors that create
this type of noise [3,4]. Another factor to consider when
dealing with traffic noise is poor urban planning. This

creates serious traffic noise problems where residential
properties, facilities such as schools, hospitals, religious
places, and other social structures are often built adjacent
to major roads without proper sound insulation or buffer
zones [5]. These buildings can reflect, absorb, and transmit
sounds. However, the amount of reflection, absorption,
and transmission also depends on other factors such as
building materials and structures [6].

People living in urban environments may be exposed to
noise pollution from various sources. This pollution comes
from cars and trucks on roads, industrial activities, and
trains transporting goods to or from industrial facilities
[7]. Environmental noise in urban residential areas has a
positive relationship with the total volume of traffic on the
roads and the density of industrial facilities [8]. Therefore,
communities near industrial sites may be seriously
affected by air and noise pollution from traffic, which
can contribute to adverse health outcomes [9]. Although
sound pollution consists of a wide range of frequencies,
the effect of exposure to different sound frequencies is not
well understood yet [10].

Every day, people travel from place to place using motor
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vehicles such as motorcycles, cars, buses, trucks, and oft-
road vehicles. As people travel, there will be an adverse
side effect of high traffic volume in the form of traffic
congestion and traffic noise pollution [11,12]. In a study
about noise pollution in the city of Kermanshah, it was
shown that educational programs should be implemented
to increase the level of awareness and performance of
the citizens of Kermanshah because they had a low level
of awareness about the effects of noise pollution [8]. In
another study, it was reported that noise control measures
such as controlling the source and direction of sound
propagation and setting up workshops in a suitable place
far from residential areas are necessary and can affect the
health of workers and people [9]. For example, the sources
of noise pollution in the studied areas in India and Romania
are mainly attributed to the traffic of motor vehicles and
trucks [12,13]. Furthermore, researchers in France found
that there is a significant relationship between exposure
to noise and transportation and the risks created [14],
complaints about noise are more common in cities with
high population density [5].

Noise is one of the harmful physical parameters in
the work environment that can cause annoyance. Noise
annoyance is one of the most important problems
caused by unwanted noises. Annoyance is a reaction to
unwanted noise and occurs when the noise interferes with
the person’s main thought or task. Noise annoyance has
nothing to do with the health of the users and is merely a
measure to express the level of comfort and convenience
of the users. There are various qualitative criteria in the
category of noise annoyance, among which the most
important ones are loudness, sharpness, roughness, and
fluctuation [3,10].

Due to the transit road and its special location in the
vicinity of Mahshahr and Imam Khomeini ports, Ramshir
has become an important city in transportation, so that
a very large volume of cargo trucks pass through it every
day to transport materials and goods to different parts of
the country. Due to the absence of a ring road in Ramshir,
the main road and highway pass through its center. Over
time, this problem has caused the residents around the
road to express their dissatisfaction with the noise caused
by the traffic of trucks, and it has even caused some
residents to migrate. Therefore, this study was conducted
to investigate noise pollution in residential areas under
the influence of truck traffic in Ramshir. The study also
focused on evaluating the issue of noise pollution and the
complaints of the people in the region.

2. Materials and Methods

2.1. Study area

The area examined in this research was the city of
Ramshir in Khuzestan province. Ramshir, one of the cities
of Khuzestan province, is located in the southwest of Iran.
It is adjacent to Ahvaz and Mahshahr Port from the west,

Omidieh from the south and east, and Ramhormoz from
the northeast. It is 35 km from Mahshahr Port. Despite
the small size of Ramshir, due to the existence of a road
that acts as a highway for transportation, the traffic of
trucks is high. In this research, to investigate the situation
of noise pollution on the road of trucks in Ramshir, first,
the study area was visited to evaluate the current situation
and determine the sources of noise pollution.

2.2. Sampling

In this applied study, the sample size in the study area of
10 stations was selected systematically and according to
the noise caused by the trucks in the main sections. In
the studied areas, most of the uses were residential. By
collecting and analyzing all the information related to
the study areas in Ramshir, actions were taken regarding
selecting points for measurement stations and conducting
field studies, and the stations were determined according
to the Environmental Protection Agency (EPA) standard
(Table 1). In this investigation, the noise pollution in
Ramshir from May to the end of July 2023 was considered
in two times of the day (8-11) in the morning and at night
(21-24) with 3 repetitions. A standard questionnaire was
also used to investigate the annoyance caused by noise
among exposed residents.

2.3. Sound measurement method

Measurements were conducted over three months in two
day and night shifts by employing a TES-1358C analyzer
sound meter device (TES Company, Taiwan). According
to the standard of the Environmental Protection
Organization, sound equivalent levels (Leq) were recorded
at a 10-minute interval. Atmospheric measurements were
taken in the same temperature conditions during the
day and night.

In this study, in addition to the Leq, the maximum
sound created since the beginning of the measurement
(Lmax), the minimum sound created since the beginning
of the measurement (Lmin), and the sound pressure level
(SPL) in each measurement station were registered [11].

Table 1. The coordinates of the sound parameter measurement locations
in Ramshir

Station Location Longitude (E) Latitude (N)
1 Naft Street 30.9047'67" 49.42°0837"
2 Besaat Street 30.902693" 49.41°9019"
3 Tohid Street 30.90'1633" 49.41°82'39"
4 Cheraghzadeh Street 30.89'95'69" 49.41°62'93"
5 Molavi Street 30.89°8576" 49.41°5437"
6 Shariati Street 30.89°0694" 49.40°8228"
7 Jomhouri Street 30.88'9461" 49.40°75'82"
8 Montazeri Street 30.88°8096" 49.40°6322"
9 Valeih Asr Street 30.88'6925" 49.40°51'95"
10 Damghani Street 30.88'1636" 49.40°03'08"
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The size of the sample and statistical population were
calculated based on equation (1):

Eq. (1): Sample size = number of repetitions x frequency of
morning and night x number of days of the week x number
of months x number of stations

3*2*2*3*10=360

It should be noted that 360 numbers were studied for 4
audio parameters. A total of 1440 measured parameters
were obtained, and the statistical population of people
exposed to noise pollution included 100 questionnaires
considering various demographic variables. To ensure the
correctness of the sound meter measurement and the sound
meter calibration method, it is necessary to first calibrate
it with a standard sound tube. This generator is called the
calibrator model CELL-110/2, which produces a certain
level of pure sound equal to 114 dB at a certain frequency.

2.4. Determination of noise annoyance

In this research, the ISO 15666 noise annoyance
questionnaire was used to evaluate noise annoyance. The
Persian version of this questionnaire has been approved
by Iranian researchers, and Cronbach’s alpha coefficient
has been reported as 0.81. To investigate the level of
noise annoyance of people living in the study areas, 100
questionnaires with 16 questions were prepared, and
during 3 months, sampling was completed by people
from different urban areas in the region. According to this
questionnaire, the surveyed people were asked to respond
to the level of annoying noise in their living environment.
In this questionnaire, people were questioned about their
experiences of emotions during the day, such as feeling
tired, weak, reduced concentration, discomfort, and
tinnitus. In this questionnaire, demographic data, such as
gender, age, occupation, and education, were also taken
into consideration [15,16].

2.5. Data analysis

The data were collected, and the raw data were entered
into SPSS (version 21) and Excel software. Then, they
were categorized, and the necessary results were extracted,
including finding the average of the data along with the
maximum and minimum of the data. Moreover, the
results of the questionnaires were drawn in the form of
an illustrative diagram after being processed in Excel and
underwent analysis.

3. Results

The highest SPL was observed during the day at station 3,
so it had the highest measured sound level compared to
other investigated areas. Additionally, the SPL in the night
at station 6 was higher than other areas. In all the studied
areas, the highest average SPL was higher in the morning
than at night, with the exception of Shariati Street. The
highest Lmax value on the day was related to station 8,
while the lowest Lmax value was attributed to station 9.
The highest Lmax at night was associated with station 6,
whereas the lowest Lmax value was related to station 8. The
highest amount of Leq per day was obtained at station 1,
while the lowest value of the Leq parameter was observed
at station 10. In addition, the highest amount of Leq at
night was obtained at station 6, whereas the lowest value
of the Leq parameter was associated with station 3. Based
on the results, the lowest value of Lmin per day was related
to station 9. The highest Lmin at night was attributed to
station 6, while the lowest Lmax value belonged to stations
2 and 10 (Table 2).

Considering that the P value was smaller than 0.05
(P<0.05), the analysis of variances was heterogeneous,
and there was a significant difference in terms of SPL and
Leq between the 10 studied areas (P <0.05, Table 3).

The permissible level of sound intensity in Iran in
residential areas is 55 dB during the day and 45 dB at night,
and the international standard in residential areas is 45 dB
[8]. The comparison of the sound measured data in the
studied stations using the t-test with the standard values

Table 2. Measurement of sound parameters during day and night in 10 regions of Ramshir

SPL (dB) Leq (dB) L, (dB) L, (dB)
Station
Day Night Day Night Day Night Day Night

1 84.22+0.20 64.10+£0.06 83.40+0.38 64.10+£0.33 71.20+0.02 65.21+0.02 82.20+0.15 74.22+0.10
2 80.14+0.02 69.25+0.45 79.02+0.12 69.25+0.20 70.40+0.01 63.01+0.45 81.90+0.22 74.56+0.19
3 88.25+0.15 62.10+0.15 78.90+0.25 62.10+£0.23 66.20+0.12 63.02+0.34 76.10+0.50 74.59+0.50
4 84.02+0.18 76.12+0.18 80.46+0.11 76.12+0.06 68.10+£0.25 67.42+0.02 82.30+0.08 79.14+0.10
5 80.02+0.43 80.30+0.16 75.01+0.19 80.30+0.19 72.30+0.02 71.26+0.45 80.06+0.07 79.43+0.12
6 76.01+0.28 82.17+0.25 75.01+0.02 82.17+0.52 69.60+0.12 73.11+0.43 79.40+0.25 85.12+0.35
7 78.23+0.50 64.14+0.45 74.26+0.52 64.14+0.12 70.20+0.43 69.24+0.15 79.10+0.22 78.14+0.50
8 84.01+0.06 73.11+0.03 81.02+0.08 73.11+0.05 73.30+0.02 63.02+0.02 86.80+0.02 70.13+0.02
9 78.19+0.45 66.12+0.18 74.23+0.29 66.12+0.32 64.10+0.45 67.51+0.45 75.10+0.20 79.50+0.12
10 76.12+0.05 71.24+0.24 71.41+0.28 71.14+0.12 67.30+0.46 63.01+0.11 77.20+0.26 75.14+0.08

Note. SPL: Sound pressure level; Leq: Equivalent continuous sound level; L

min*

: Minimum sound level; L

7 “max”

: Maximum sound level.
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Table 3. One-way analysis of variance for sound levels in Ramshir stations

Sum Squares df Mean Square F Sig.
Between regions 1648.21 9 274.70 57.97 0.00
Leq Within the regions 497.54 105 4.74
Total 2145.76 359
Between regions 1564.56 9 260.76 37.21 0.00
SPL Within the regions 735.87 105 7.01
Total 2300.43 359

Note. df.: Degree of freedom; Sig.: Level of significance; SPL: Sound pressure level; Leq: Equivalent continuous sound level.

revealed that the P value was smaller than 0.05. Thus, with
a probability of 95%, the average level of sound pressure
during the day and night in all areas of Ramshir for all the
investigated parameters had a significant difference with
the standard level of sound (55 dB for day and 45 dB for
night; P<0.05, Table 4).

A survey was conducted to determine the level of
annoyance among the residents of Ramshir. About 69% of
the respondents were women, and 31% were men. Most of
the questioned people (39%) were between 40 and 60 years
old, and 7% of people were over 60 years old (Table 5).

All people (100%) answered the question about how
loud trucks are at their place of residence. About 28%
believed that the sound of the truck in their place of
residence was loud, and 61% and 11% rated it as moderate
and low, respectively. Nearly 12% of people answered
positively, while 88% answered negatively to the question
of exposure to sources of dust noise from the sound of
trucks. Sources of noise other than truck noise, according
to the respondents, are noisy workshops, industrial
centers, drilling operations, urban development, traffic,
and transport vehicles. About 71% of the questioned
people could concentrate despite the noise. The disturbing
sound of trucks in 48% of people caused interference in
conversation with others. Approximately 68% of people
mentioned interference while listening to and watching
radio and television.

In 21% of the mentioned people, the noise caused by
trucks led to insomnia. In 8% of cases, the noise from
the airplane caused them to jump out of bed. In addition,
48% of people were disturbed by the sound of trucks
during the day and night. None of the people experienced
tinnitus when exposed to the sound of the truck. About
2% of people also got headaches when faced with the
sound of trucks. According to the research subjects, the
highest amount of truck noise in the morning and night
was 12% and 17%, respectively, while the lowest amount
was 2% and 4% in the afternoon and evening, respectively.
According to these people, the most dissatisfaction with
truck noise was in the morning and at night. The impact
of truck noise was highly disturbing, disturbing, and
slightly disturbing in 13%, 37%, and 36%, respectively.
Nearly 92% of the people under study were not familiar
with the effects of noise pollution on human health, and

Table 4. Comparison of sound parameters in day and night shift stations with
Iranian sound standards

Time Parameters T df. Sig.  Difference of Means
L 3368 359 0.00 16.95
Day L. 1419 359 0.0 5.70
(55 db) Leq 2223 359 0.00 9.43
SPL 3206 359 0.00 13.72
L. 31.01 359 0.00 23.54
Night L. 3756 359 0.00 13.54
(45 db) Leq 3844 359 0.00 12.17
SPL 4283 359 0.00 52.21

Note. df.: Degree of freedom; Sig.: Level of significance; SPL: Sound pressure
level; Leq: Equivalent continuous sound level; L : Minimum sound level;
L,,..: Maximum sound level.

92% of the people in the study were not familiar with the
measures to control and reduce noise pollution in places
and personal protective equipment (Table 6).

Discussion

Noise pollution in cities is considered one of the most
important environmental problems, the intensity of
which has increased in recent years due to the increase in
population density in cities, the increase in the number of
motor vehicles, the increase in industries in the vicinity of
cities, and the increase in construction activities. In this
research, at all the sound sampling stations in Ramshir,
the average sound level was equivalent, and the SPL
was higher than the standard values of Iranian sound.
Based on t-test results and comparison with the sound
standard in residential environments, it was found that
the difference between the average sound levels in the
studied area was less than 0.05 (P<0.05). Accordingly,
the test was significant (P<0.05), and sound levels in
all stations were higher than the sound standard in
residential environments (P<0.05). In some cities in Iran,
unfortunately, there is no ring road around the cities, and
this problem causes trucks and trucks to enter the cities,
and the city of Ramshir is no exception to this rule. Noise
pollution is currently one of the environmental problems
of large cities, but despite the small size of Ramshir,
noise pollution is high due to the existence of a road that
serves as a highway in transportation and one of the main
environmental problems in the city of Ramshir is noise
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pollution caused by the sound of trucks passing by on this
highway. Traffic noise from highways creates problems
for surrounding areas, especially when there are high
traffic volumes and high speeds. The problem of vehicular
traffic noise is caused by different types of vehicles, such
as heavy, medium, and heavy-duty trucks and buses,
cars, and two-wheelers [3]. Inappropriate transportation
systems in cities are among the most important sources of
noise pollution in terms of extent and penetration into the
innermost layers of life [5,12-14].

The average SPL in the 10 studied areas during the
night shift, with the exception of Shariati Station, was

Table 5. Demographics of the participants in the noise annoyance survey of
Ramshir

Characteristics Items Abundance (%)
Men 31
Gender
Women 69
12-20 17
20-40 37
Age (y)
40-60 39
>60 7
High school 23
Diploma 35
Education Associate degree 19
Bachelor’s degree 15
Master’s degree 8
Employee 29
Retired 6
Type of job Freelance job 21
Housewife 39
Student 5

Table 6. The results of the survey of the residents of the study areas of Ramshir

lower than the day shift, and there was a significant
difference between the measured values for sound levels
during the day and night (P<0.05). On a sunny day, the
sun heats the earth, and then the earth returns its heat to
the lower layers of the atmosphere. As the lower layers of
the atmosphere heat up, the sound travels upward. In this
case, the effect of the heat of the earth, compared to the
direct sound propagation mode, causes the level of noise
pollution around the road. At night, if the sky is clear,
the earth gives back its heat and cools down faster than
the air, and as a result, the lower layers of the atmosphere
cool down faster than the upper layers. In fact, with the
increase in height from the earth’s surface, the temperature
increases, and as a result, the movement of sound waves
changes downward. In such a situation, the amount of
noise around the road increases compared to the direct
emission mode [17]. Ambient sound levels measured at a
given location depend on a number of specific variables.
In particular, many authors have found that the observed
noise levels are mainly related to the characteristics of
road traffic and, in particular, traffic volume, car horns,
rolling stock and tires, and vehicles. Several studies have
shown that the urban condition of a given area is also a
highly important factor that affects environmental noise
levels [5,8,12,14]. Basically, due to increasing population
density, commercial activities, and traffic volume in the
city, noise levels are different for both day and night [17].
All the people questioned felt uncomfortable about
the sound of the trucks. Approximately 49% of people
felt most uncomfortable at night, and 34% of them felt
most uncomfortable in the morning. In addition, 11% of
people felt the most discomfort in the evening, and 6%
felt the most discomfort at noon. People feel the most
discomfort when they rest at night. In the evening and at

No. Questions Yes (%) No (%)
1 Are you concentrating despite the sound of the truck? 71 29
2 Do annoying sounds interfere with your conversations with others? 48 52
3 Does the sound of the truck disturb you while listening to the radio or television? 68 32
4 Does the sound of the truck make you sleepless? 21 79
5 Does the sound of the truck wake you up? 8 92
6 Do you get irritated by the sound of the truck during the day and night? 48 52
7 Do you get a headache after being exposed to the sound of a truck? 2 98
8 Do you suffer from tinnitus due to the sound of trucks after the disturbance? 0 100
9 Does the sound of the truck affect other members of your family? 31 69
10 Does the sound of the truck disturb people’s concentration while studying? 12 88
11 Do you think there is a big difference in the volume of truck noise at different hours? 62 38
12 Do you also face noise in your workplace? 14 86
13 Do you know about the effects of noise pollution on human health? 8 92
14 Are you familiar with sound control methods (personal protection) in places? 8 92
15 Are you willing to cooperate in noise pollution reduction programs? 67 33
16 Do you encounter other sound sources in addition to the sound of trucks? 12 88
34 | Arch Hyg Sci. Volume 13, Number 1, 2024
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night, which are considered to be the most sensitive hours
in terms of noise nuisance for people living near the road,
the temperature factor increases noise pollution. In cloudy
weather, the aforementioned effects do not appear, and
the path of sound waves is straight [17]. Researchers have
reported that people affected by noise and noise pollution
may suffer from communication and sleep disorders,
memory, lack of proper learning, stress, increased blood
pressure and blood lipid disorders, increased blood
concentration and blood sugar, and activation of the factor
causing blood coagulation. Further, noise caused by heavy
vehicles such as trucks increases heart and brain attacks as
well as heart and arterial diseases [18-21]. In residential
areas and urban environments, noise pollution caused by
road vehicles, airplanes, industrial machinery, artillery
and mining explosions, wind turbines, compressors, and
ventilation systems is highly common [22,23], and the
noise caused by trucks in cities that do not have a ring
road, and the transportation of these vehicles passing by
the city center [24,25] confirm the results. Some cities
in the world, such as New Delhi in India [26] and the
Guangzhou region of China [27], imposed restrictions
to control and reduce noise pollution caused by noisy
vehicles. Dissatisfaction with noise is influenced by factors
related to sound. Pollution caused by traffic is considered
a stressful factor. In some maps, the effects of sound
are examined as an indicator of streets, and as a result,
the role of sound is considered a risk factor for human
health. Noise pollution has different effects on mental and
physical health, harming daily activities [28,29]. In a study
evaluating the noise pollution at Mehrabad Airport among
the residents of the Tehransar region, a questionnaire
containing 12 questions was distributed among them.
By examining and analyzing the answers provided in the
answer sheets, it was concluded that the studied area is
exposed to noise pollution exceeding the standard. In fact,
this pollution is more in the flight path of airplanes. This
noise pollution is caused by the airport during the day and
isannoying at night, and most residential areas are exposed
to excessive residential noise (55 dB during the day and
45 dB during the night). This causes discomfort and
disrupts the peace and sleep of the residents of this area.
However, in the current research, the questionnaire was
used as a supplement, and in addition to the distribution
of the questionnaire, sound measurement using a sound
meter was utilized as the main task in the research [30].
It should be noted that the results of the current project
also confirm those of this research. Similar to Ramshir,
noise pollution is at a high level in Qazvin. The average
equivalent sound level obtained from the three regions of
Qazvin was compared with the standard values of Iran,
which were reported to be more than 4 times the standard
limit in the two middle and southern regions, and this
limit was lower in the northern region of the city. In the
present study, the measured sound in all the investigated

areas was recorded higher than the standard [31]. The
results of a study determined that in 20 areas of Zanjan,
like Ramshir, most areas were exposed to noise pollution,
and in most cases, the noise pollution level was higher
compared to the standard, which is consistent with the
results of this research. Furthermore, the hourly changes
are completely a function of the amount of people’s
movement habits and the traffic load in the commercial
areas of Zanjan [32], which indicates noise disturbance
in most stations and times and confirms the results of
the present research. The study of noise pollution caused
by traffic in the city of Alexandria, Egypt, revealed that,
based on the measurement, the noise level in the streets
was equal during the day and at night, and according
to Egyptian environmental law, it was higher than the
permissible limit [33,34]. However, in the current research
in Ramshir, there was a significant difference between
the sound levels recorded during the day and night, and
in both times, it was more than the permissible limit,
which contradicts the results of this research. Urban
noise also shows the differences that exist in different
societies. Noise pollution dates back to the beginning of
urbanization processes. Historically, ancient cities already
had this problem. In ancient Rome, carts were prohibited
on the streets during the evening hours to allow residents
to rest. During the Middle Ages, several cities maintained
these regulations. In this regard, industrialization brought
with it a significant change in noise pollution related to
countless aspects of urban life, from occupational hygiene
in manufacturing centers to the concept of urban public
transportation [15,17].

Conclusion

According to the results of the study in the desired areas
and the measurement of sound parameters and the traffic
of vehicles, including trucks, in the residential areas of
Ramshir, the traffic of trucks in residential areas was
an important factor in causing noise pollution in the
city. The results of the noise annoyance of the residents
demonstrated that the most dissatisfaction with the
volume of truck noise is in the morning and at night. In
general, for 10 stations at night and day, the measured
Leq and the SPL were above the standards of the Iran
Environmental Organization and the EPA. According
to the total answers, the sound of truck traffic in the
city caused noise annoyance to people. To reduce noise
pollution, the first step is related to the manufacturers of
transportation vehicles, car manufacturers, and generally
equipment manufacturers, which must be approved by
the government to implement the standard of equipment
manufacturing and enforce its implementation. In the
second and third stages, special laws should be formulated
by authorities regarding construction noise. Safety
headphones and sound insulation are used in industries
and sealing tires, and sound sensors are employed in
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hospitals. Moreover, shelter belts are utilized in residential
areas to protect against the adverse effects of sound.
In the future, it is necessary to work on reducing the
environmental sources of vehicle noise by developing
low-noise automobiles, airplanes, and ships. In the urban
environment, for heavy vehicles and cargo transportation,
to control the noise, it is possible to create time traffic
restrictions for the traffic of trucks, to create a special
parking lot for trucks for the natives of the urban area, to
prevent unnecessary traffic in the city, and to set specific
hours for the passage of trucks and vehicles. Special traffic
axes should be constructed to separate the passage of
heavy vehicles from residential areas and institutionalize
the culture of not producing noise pollution.

Acknowledgments
The authors of the article would like to thank the dear colleagues
who helped in the process of conducting this research.

Authors’ Contribution

Conceptualization: Maryam Mohammadi Rouzbahani and Ghasem
Sharifi Nejad.

Data Curtain: Maryam Mohammadi Rouzbahani and Ghasem
Sharifi Nejad.

Formal Analysis: Maryam Mohammadi Rouzbahani and Ghasem
Sharifi Nejad.

Investigation: Maryam Mohammadi Rouzbahani and Ghasem
Sharifi Nejad.

Methodology: Maryam Mohammadi Rouzbahani and Ghasem
Sharifi Nejad.

Project Administration: Maryam Mohammadi Rouzbahani and
Ghasem Sharifi Nejad.

Resources: Maryam Mohammadi Rouzbahani and Ghasem
Sharifi Nejad.
Software: Maryam Mohammadi Rouzbahani and Ghasem
Sharifi Nejad.
Validation: Maryam Mohammadi Rouzbahani and Ghasem

Sharifi Nejad.

Visualization: Maryam Mohammadi Rouzbahani and Ghasem
Sharifi Nejad.

Writing—original Draft: Maryam Mohammadi Rouzbahani and
Ghasem Sharifi Nejad.

Writing-review and Editing: Maryam Mohammadi Rouzbahani
and Ghasem Sharifi Nejad.

Competing Interests
There is no conflict of interests between the authors.

Ethical Approval

This article is part of a master’s thesis entitled “Investigation of
noise pollution and annoyance in residential areas under the
influence of truck traffic in Ramshir” submitted to the Department
of Environment of Islamic Azad University, Zahedan Branch (with
the approval code 106129641319807219019162619495).

Funding
This article is not sponsored.

References

1. Jamir L, Nongkynrih B, Gupta SK. Community noise pollution
in urban India: need for public health action. Indian ]
Community Med. 2014;39(1):8-12. doi: 10.4103/0970-
0218.126342.

Purwaningsih NM, Alli MS, Shams OU, Ghani JM, Ayyaturai
S, Sailan AT, et al. Analysis of noise pollution: a case study of
Malaysia’s University. J Int Dent Med Res. 2018;11(1):330-3.
Subramani T, Kavitha M, Sivaraj KP. Modelling of traffic noise
pollution. Int ] Eng Res Appl. 2012;2(3):3175-82.

Sakieh Y, Jaafari S, Ahmadi M, Danekar A. Green and
calm: modeling the relationships between noise pollution
propagation and spatial patterns of urban structures and
green covers. Urban For Urban Green. 2017;24:195-211. doi:
10.1016/j.ufug.2017.04.008.

Tong H, Kang J. Relationship between urban development
patterns and noise complaints in England. Environ
Plan B Urban Anal City Sci. 2021;48(6):1632-49. doi:
10.1177/2399808320930247.

Kedri FK, Ahamed FN, Sukri NS, Christianus I. Assessment of
traffic noise pollution at residential and school areas in Jeli,
Kelantan. BIO Web Conf. 2023;73:05024. doi: 10.1051/
bioconf/20237305024.

Yadav A, Mandhani J, Parida M, Kumar B. Modelling of
traffic noise in the vicinity of urban road intersections. Transp
Res D Transp Environ. 2022;112:103474. doi: 10.1016/j.
trd.2022.103474.

Mousavi SA, Amiri Z, Darvishi P, Mahmoudi A, Salari N,
Nayeri D. Investigation of knowledge, attitude, and practice of
people in Kermanshah, Iran, toward the effects of traffic noise
pollution on human health. Arch Hyg Sci. 2020;9(4):246-55.
doi: 10.52547/ArchHygSci.9.4.246.

Scandari A, Jafari Mansoorian H, Mashkori A, Ahmadli Z,
Khanjani N, Norzaee S, et al. Evaluation of noise pollution
in small workshops in Qom, Iran; and its situation compared
to national noise standards. Arch Hyg Sci. 2018;7(3):157-64.
doi: 10.29252/ArchHygSci.7.3.157.

Han I, Samarneh L, Stock TH, Symanski E. Impact of transient
truck and train traffic on ambient air and noise levels in
underserved communities. Transp Res D Transp Environ.
2018;63:706-17. doi: 10.1016/j.trd.2018.07.010.
Colakkadioglu D, Yiicel M, Kahveci B, Aydinol 0.
Determination of noise pollution on university campuses: a
case study at Cukurova University campus in Turkey. Environ
Monit Assess. 2018;190(4):203. doi: 10.1007/s10661-018-
6568-8.

Goswami S, Nayak SK, Pradhan AC, Dey SK. A study on traffic
noise of two campuses of University, Balasore, India. J Environ
Biol. 2011;32(1):105-9.

Titu AM, Boroiu AA, Mihailescu S, Pop AB, Boroiu A.
Assessmentof road noise pollution in urban residential areas—a
case study in Pitesti, Romania. Appl Sci. 2022;12(8):4053. doi:
10.3390/app12084053.

Koczorowski M, Bernard N, Mauny F, Chagué F, Pujol S,
Maza M, et al. Environmental noise exposure is associated
with atherothrombotic risk. Sci Rep. 2022;12(1):3151. doi:
10.1038/s41598-022-06825-0.

International Organization for Standardization (ISO). Acoustics
— Assessment of Noise Annoyance by Means of Social and
Socio-Acoustic Surveys (ISO/TS 15666). Geneva: ISO; 2003.
Abbasi M, Etemadinezhad S, Mehri A, Ghaljahi M, Madvari
RF, Jaffari Talaar poshti R. Investigating the effect of personality
traits on sensitivity, annoyance and loudness perception due
to exposure to high frequency noise. ] Health Saf Work.
2020;10(2):30-3. [Persian].

Safarzadeh M, Rahimi F. Noise pollution in transportation
systems. Environmental Protection Organization; 2003.
[Persian].

Connolly D, Dockrell J, Shield B, Conetta R, Mydlarz C, CoxT.
The effects of classroom noise on the reading comprehension
of adolescents. ] Acoust Soc Am. 2019;145(1):372. doi:

36 | Arch Hyg Sci. Volume 13, Number 1, 2024


https://doi.org/10.4103/0970-0218.126342
https://doi.org/10.4103/0970-0218.126342
https://doi.org/10.1016/j.ufug.2017.04.008
https://doi.org/10.1177/2399808320930247
https://doi.org/10.1051/bioconf/20237305024
https://doi.org/10.1051/bioconf/20237305024
https://doi.org/10.1016/j.trd.2022.103474
https://doi.org/10.1016/j.trd.2022.103474
https://doi.org/10.52547/ArchHygSci.9.4.246
https://doi.org/10.29252/ArchHygSci.7.3.157
https://doi.org/10.1016/j.trd.2018.07.010
https://doi.org/10.1007/s10661-018-6568-8
https://doi.org/10.1007/s10661-018-6568-8
https://doi.org/10.3390/app12084053
https://doi.org/10.1038/s41598-022-06825-0

Noise pollution in residential areas under the influence of truck traffic

20.

21.

22.

23.

24.

25.

26.

10.1121/1.5087126.

Miinzel T, Daiber A, Steven S, Tran LP, Ullmann E, Kossmann
S, et al. Effects of noise on vascular function, oxidative stress,
and inflammation: mechanistic insight from studies in mice.
Eur Heart J. 2017;38(37):2838-49. doi: 10.1093/eurheartj/
ehx081.

Injaian AS, Taff CC, Patricelli GL. Experimental anthropogenic
noise impacts avian parental behaviour, nestling growth and
nestling oxidative stress. Anim Behav. 2018;136:31-9. doi:
10.1016/j.anbehav.2017.12.003.

Sikandaner HE, Park SY, Kim M], Park SN, Yang DW.
Neuroprotective effects of sildenafil against oxidative stress and
memory dysfunction in mice exposed to noise stress. Behav
Brain Res. 2017;319:37-47. doi: 10.1016/j.bbr.2016.10.046.
van Kamp |, Breugelmans O, van Poll R, Baliatsas C, van
Kempen E. Determinants of Annoyance from Humming
Sound as Indicator of Low Frequency Noise. Perth, Australia:
Acoustics; 2017. p. 1-7.

Li H, Wang R, Cao S, Chen Y, Huang W. A method for
low-frequency noise suppression based on mathematical
morphology in  microseismic monitoring.  Geophysics.
2016;81(3):V159-67. doi: 10.1190/ge02015-0222.1.

Recio A, Linares C, Banegas JR, Diaz J. Road traffic noise
effects on cardiovascular, respiratory, and metabolic health:
an integrative model of biological mechanisms. Environ Res.
2016;146:359-70. doi: 10.1016/j.envres.2015.12.036.

Shieh BS, Liang SH, Chiu YW, Lin SY. Interspecific
comparison of traffic noise effects on dove coo transmission
in urban environments. Sci Rep. 2016;6:32519. doi: 10.1038/
srep32519.

Garg N, Sinha AK, Dahiya M, Kumar P. Effect of odd-even
vehicular restrictions on ambient noise levels in Delhi city. In:
2017 International Conference on Advances in Mechanical,

27.

28.

29.

30.

31.

32.

33.

34.

Industrial, Automation and Management Systems (AMIAMS).
Allahabad, India: IEEE; 2017. p. 252-6. doi: 10.1109/
amiams.2017.8069220.

Cai M, Zou J, Xie J, Ma X. Road traffic noise mapping in
Guangzhou using GIS and GPS. Appl Acoust. 2015;87:94-
102. doi: 10.1016/j.apacoust.2014.06.005.

Jakovljevic B, Paunovic K, Belojevic G. Road-traffic noise
and factors influencing noise annoyance in an urban
population. Environ Int. 2009;35(3):552-6. doi: 10.1016/j.
envint.2008.10.001.

Zannin PH, Diniz FB, Barbosa WA. Environmental noise
pollution in the city of Curitiba, Brazil. Appl Acoust.
2002;63(4):351-8. doi: 10.1016/s0003-682x(01)00052-4.
Zarei Mahmoudabadi H, Eyvazi Q, Samavati E. The Effects
of Mehrabad Airport Noise Pollution on Residents Located
in the 21st District of Tehran (Tehransar) and Presenting a
Solution to Reduce it. The First National Conference on the
Application of Modern Science and Technology in Agriculture
and Resources; 2013; Nazri, Yazd. [Persian].

Emamjomeh MM, Nikpey A, Safari Variyani A. Study of
noise pollution in Qazvin (2010). ] Qazvin Univ Med Sci.
2011;15(58):63-70. [Persian].

Majidi F, Khosravi Y. Noise pollution evaluation of city center
of Zanjan by Geographic Information System (CIS). Iran J
Health Environ. 2016;9(1):91-102. [Persian].

Sabry SM, Ayad HM, Saadallah DM. Assessing the factors
associated with urban mobility behaviour: case studies from
Alexandrian neighborhoods, Egypt. Int ] Eng Adv Technol.
2017;6(3):56-69.

Zaki GR. Assessment of ambient noise levels in the urban
residential streets of Eastern Alexandria, Egypt. J Egypt
Public Health Assoc. 2012;87(5-6):96-103. doi: 10.1097/01.
epx.0000421367.39770.52.

Arch Hyg Sci. Volume 13, Number 1, 2024 | 37


https://doi.org/10.1121/1.5087126
https://doi.org/10.1093/eurheartj/ehx081
https://doi.org/10.1093/eurheartj/ehx081
https://doi.org/10.1016/j.anbehav.2017.12.003
https://doi.org/10.1016/j.bbr.2016.10.046
https://doi.org/10.1190/geo2015-0222.1
https://doi.org/10.1016/j.envres.2015.12.036
https://doi.org/10.1038/srep32519
https://doi.org/10.1038/srep32519
https://doi.org/10.1109/amiams.2017.8069220
https://doi.org/10.1109/amiams.2017.8069220
https://doi.org/10.1016/j.envint.2008.10.001
https://doi.org/10.1016/j.envint.2008.10.001
https://doi.org/10.1016/s0003-682x(01)00052-4
https://doi.org/10.1097/01.epx.0000421367.39770.52
https://doi.org/10.1097/01.epx.0000421367.39770.52

