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Abstract

The present study aims to investigate the impact of unwanted sounds (noise pollution) on the minds of users using
the architectural spaces and environments of Islamic mosques by measuring brain waves. As we know, safe Islamic
spaces must have unique characteristics to provide a degree of tranquility and spiritual sense for people who enter
these environments and keep them away from urban noise and daily worries so that they can devote part of their
time to worship. To provide such a spiritual place, it is required to satisfy and pay attention to special conditions
according to the environmental psychology of its architectural space. Various physical and sensory factors are
involved in the creation of such a feature for the space of mosques, one of which is the sound component, with both
positive and negative effects on the users' minds. By selecting "Agha Bozorg Mosque" in Kashan as a successful
architectural example, the present study examines the following hypothesis: There is a significant relationship
between the sensory factor of unpleasant sound and the spiritual sense created in the space of Islamic religious
places. The present research is carried out using field studies and a laboratory method (brain wave recording).
In the present study, the "urban traffic noise" is prepared as an unpleasant sound through simulation, and then its
effects on users' minds are investigated. The sample size is estimated to be 20 people. The overall results showed
that noise pollution directly plays a key role in reducing the spiritual sense of the users using the interior space of
mosques, and paying attention to the location of these places in the city, considering such sounds can improve the
sensory quality of the architecture of mosques. Even the best type of mosque architecture is significantly influenced
by such noise, and its quality is reduced. Therefore, it is very necessary to pay attention to this important issue in
the location of mosques.

Keywords: Environmental psychology, Islamic architecture, Cognitive science, Spiritual sense, Mosques.

* Corresponding author: AliSadeghi@yu.ac.ir
© 2026 Iran University of Science & Technology.

! This article is derived from a research project conducted by the author in 2022 at Sapienza University of Rome, Italy, under
Contract No. [n. 476 — 111/14]. The project provided the scientific framework and experimental basis for the present study.


https://dx.doi.org/10.22068/ijaup.982

A. Sadeghi Habibabad

INTRODUCTION

Iranian  architectural heritage, particularly
historic mosques, represents a unique synthesis
of material, aesthetic, and spiritual values that
profoundly influences users’ environmental
perception and psychological experiences
(MahdiNejad et al., 2019a; Sadeghi Habibabad,
2026). The architectural qualities of Iranian
mosques (including spatial organization, brick
ornamentation, geometry, light, and sensory
attributes) have been shown to enhance
spirituality, tranquility, and emotional well-
being (MahdiNejad et al., 2019b; Sadeghi
Habibabad, 2020; Sadeghi Habibabad &
Matracchi, 2021; Zomorshidi & Sadeghi
Habibabad, 2018). Recent studies in cognitive
neuroscience and environmental psychology
further indicate that physiological and neural
responses can objectively reveal how
architectural  environments affect human
cognition and emotions (Sadeghi Habibabad
et al., 2021; Sadeghi Habibabad & Matracchi,
2025). In particular, variations in sensory
stimuli, including sound intensity, have been
associated with measurable changes in brain-
wave activity and the perception of spirituality
and environmental quality (Sadeghi Habibabad
& De Cesaris, 2023). Moreover, EEG-based
investigations  have  demonstrated  that
architectural features such as geometric patterns
can significantly influence mental states and
environmental perception (Sadeghi Habibabad
& Ehsani Oskouei, 2026). Despite these
advances, the adverse psychological
consequences of noise pollution in Iranian
historic religious heritage remain largely
unexplored. Therefore, this study employs EEG
measurements to investigate the effects of noise
pollution on the psychological quality of users in
the Agha Bozorg Mosqgue of Kashan, providing
new evidence on the relationship between
acoustic conditions and human experience in
heritage architecture.

Noise pollution is a type of environmental
pollution that threatens the health of society and
the survival of living organisms (Kim & Van den
Berg, 2010). Urban traffic is the main cause of
air and noise pollution. Noise pollution is one of
the urban problems for citizens. It is a growing
issue and has potential effects on people's health.
For example, one can refer to the noise of public
transportation in  cities and residential
environments (Marathe, 2012). In most of the
developed and developing countries of the
world, the issue of noise pollution has been
significantly considered, and many measures
have been taken to formulate and enforce noise
control and ordinance laws (Agarwal & Swami,
2011). Vehicle traffic is a common source of air
pollution, accidents, and noise pollution. Noise
pollution is an important factor influencing the
quality of life in urban areas (Monavvari, 1994).
This issue is a growing problem with great
effects on people's health (Farcas & Sivertunb,
2010). Noise pollution can be defined as the
feeling of dissatisfaction induced by sound (De
Kluijver & Stoter, 2003). Identifying traffic
noise pollution as one of the most important
environmental pollutants has led to the
development of models with the ability to predict
sound levels from basic sources (Katorani, 2019;
Kim & Van den Berg, 2010).

Noise pollution plays a significant role in
dissatisfaction with space (Parkes et al., 2002;
Savasdisara, 1988). Acoustic comfort is defined
as the reduction of noise pollutants in the open
space in a way that becomes desirable for the
majority of users (Oral et al., 2004) and its level
in architectural and urban spaces is one of the
factors defining the quality of architecture and
urban and architectural space. In most cases, the
dissatisfaction resulting from the sounds is not
only determined by the sound frequency, but the
quality of the sound type also affects it, in other
words, noise reduction in architectural and urban
environments does not necessarily refer to an
increase in acoustic comfort (Yang & Kang,
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2005). So far, many studies have been carried out
on the effects of unpleasant urban sounds on the
acoustic comfort of users, emphasizing the
importance of the issue (Fathi et al., 2015; Kiani
Sadr et al., 2009; Lam et al., 2005; Sadegi et al.,
2007; Sazgarnia et al., 2005; Szeremeta &
Zannin, 2009). Noise pollution is defined as
unwanted sounds that have harmful effects on
the quality of the human living environment
(Mohamad Zadeh, 2010). In some cases, noise
pollution is considered to be sounds that are only
harmful to human health, but according to the
World Health Organization, which considers not
only the absence of pain but also the presence of
mental and social peace to be necessary for
maintaining health, all annoying sounds should
be considered noise pollution (Bahram, 1986).
Most of the sounds in urban areas are caused by
three sources: motor vehicles, manufacturing,
and industrial units, and social and cultural
factors (Mohamad Zadeh, 2010). Table 1
presents the levels and intensities of some
everyday sounds. In this table, noise above 70 dB
is defined as noise pollution, and the noise
created by a jet plane takeoff is characterized by
the pain level.

Another factor influencing the perception of
sounds in the environment is the density of the
population present in the environment because
the crowd is a specific type of sound source
(Crisler, 1976). In addition, the human

population also plays a role as a sound absorber
(Long, 2005). Therefore, the number of people
present in the space can affect the perception of
the sound environment and the quality of the
soundscape (Meng & Kang, 2015). Many studies
have shown that there is a strong relationship
between population size and noise level in
architectural and urban spaces (Hayne et al.,
2006; Hayne et al., 2011).

In the present research, an attempt was made
to investigate the mental and spiritual effects of
sound on the users of the Agha Bozorg Mosque
in Kashan according to cognitive science
through field studies. To this end, a space with
the most impact on the spiritual sense in the
users' minds was selected, and noise pollution,
which was urban traffic noise in the present
study, was created. Next, this sound, created as
noise pollution, was played for users, and its
effect on the users’ minds was recorded and
investigated. The research hypothesis states that
noise pollution can affect the spiritual sense
created in the minds of the users of mosque space
and reduce the psychological quality of the
environment. Therefore, it is very important to
locate religious places far from noise pollution.
Moreover, it is required to take architectural
measures to keep these places far from noise
pollution.

Table 1. The levels Of Some Everyday Noises (Mohamad Zadeh, 2010; Owen, 1971)

Type of sound Noise level (dB) Comment
Normal breathing, hearing threshold 0-10 Audible
Leaves rustling in the wind 20-30 Very quiet
Library, quiet restaurant 40-50 Soft

Studying loudly, vacuum cleaner 60-70 Moderate
Mixer, heavy traffic 80-90 Very loud
Train, gunshot 100-120 Uncomfortable
Jet plane take-off 150 Painful




A. Sadeghi Habibabad

RESEARCH BACKGROUND

There are many studies on the effects of sound in
the urban and architectural fields, most of which
have addressed urban traffic, noise pollution, and
the identification of the perceptual and physical
characteristics of acoustic behaviors in religious
places through surveys and simulations. Also, the

mental effects of sounds can be seen in most
humanities and medical research, where the effect
of the type of sound and its characteristics on the
user's mind has been measured and investigated.
Table 2 presents some of these studies. It seems
that no study has been carried out in the field of
mosque architecture and the mental effects of
noise pollution on the users' spiritual sense so far.

Table 2. Past Research on Sound Measurement and Effects

Researchers

Research title

Description

Effects and features of sound by simulation and survey method

(Nowoswiat
et al., 2020)
(Carvalho, 2009)

(Alberdi et al.,
2019)

(Hamadah &
Hamouda, 1998)

(Othman &
Mohamed, 2012)

(Suarez et al.,
2005)

(Rafael Suarez
et al., 2018)

(Giil & Caligkan,
2013)

(Weitze et al.,
2002)

(Al Shimemeri &
Patel, 2011)

(Elkhateeb et al.,
2016)

(Ghaffari &
Gholizadeh, 2022)

(Cain et al., 2013)

The effect of acoustical remedies changing the
reverberation time for different frequencies in a dome
used for worship: A case study

Comparison of the acoustics of mosques and catholic
churches

Dome sound effect in the church of San Luis de los
Franceses

Assessment of speech intelligibility in large auditoria
case study: Kuwait state mosque

Influence of Proportion towards Speech Intelligibility
in Mosque's Praying Hall

The sound of the cathedral-mosque of Cordoba

Virtual acoustic environment reconstruction of the
hypostyle mosque of Cordoba

Impact of design decisions on acoustical comfort
parameters: Case study of Dogramacizade Ali Pasa
Mosque

The acoustical history of Hagia Sophia revived
through computer simulation

Assessment of noise levels in 200 Mosques in
Riyadh, Saudi Arabia

Absorption characteristics of masjid carpets

Analysis of impact of volume changes on acoustic
behavior in mosques (Case study: Historic masques of
Tabriz)

The development and application of the emotional
dimensions of a soundscape

Acoustic evaluation to assess timbre

Comparison and investigation of
mosque and church in acoustics
Study of the acoustic behavior in the
dome

Acoustic Measurements for
Evaluation (MPH)

State Mosque of Kuwait
Examining the proportions and
acoustic quality of the mosque
Investigation of sound in the
architectural space of religious
places

Acoustic evaluation of the interior
space of religious places

Acoustic evaluation of the interior
space of religious places

Acoustic evaluation of Hagia
Sophia mosque through simulation
Investigating the noise in the
interior and outside of the mosque
and comparing them in noise
tolerance level

Investigating the effect of the type
of carpet on the acoustics of the
interior architecture of the mosque

Investigating the space of sound and
reverberation in mosques

Investigation of sound perception
indicators
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Researchers Research title Description
(Stevens, 2018) Strategi_es for Environmental Sound Measurement, !nvgstigation of sound perception
Modelling, and Evaluation indicators
(Lee & Kang, Effect of height-to-width ratio on the sound Investigating the physical indicators
2015) propagation in urban streets affecting the sound
Effects of urban morphology on urban sound Investigating the physical indicators

Hao, 2014 . . . .
( ) environment from the perspective of masking effects  affecting the sound

Investigating annoying noises
induced by various construction
activities

Assessment of annoyance caused by different types of

(Lee, etal., 2012) . .
construction noises

Soundscape composition and relationship between

. . . Investigation of sound perception
(Sudarsono, 2017) sound objects and soundscape dimensions of an urban g Percep

indicators
area
(Sheikh & Design strategies for perceived acoustic comfort in Investigating the physical indicators
Mitchell, 2018) urban environments—A literature review affecting the sound
Evaluation of soundscape and audio-visual factors in  Investigation of sound perception
(Jeon et al., 2019) . p - g percep
VR environment for quiet urban park indicators
. . . _— . Investigating cognitive performance
(Lee & Jeon, Relating traffic, construction, and ventilation noise to gating cognitive p .
.. - . and mental perception in the field of
2013) cognitive performance and subjective perceptions .
urban traffic
. Explaining the acoustical behavior and the Investigating environmental
(Ghaffari et al., . . - .
2021) soundscape quality of Tabriz Bazaar based on the characteristics and their effects on
objective and subjective assessments the quality of soundscapes

Investigating the effect of contexts

(Jeon et al., 2011) Effects of contexts on perception of urban soundscape on the perception of the soundscape

in urban space
The Effect of Plan and Formal Geometry of Mosques  Examining the effects of the
on the Acoustic Quality of Architecture Case Study:  geometry of mosqgues on the
Historical Mosques of Tabriz acoustic quality of architecture
Presenting a model of
dissatisfaction caused by
construction noise

(Gholizadeh et al.,
2022)

A quantification model of overall dissatisfaction with

(Jeon et al., 2010) indoor noise environment in residential buildings

The effects and characteristics of the sound using the cognitive science

(Schmidt & Frontal brain electrical activity (EEG) distinguishes Investigating brain emotions as a
Trainor, 2001) valence and intensity of musical emotions theoretical framework

. . Examining emotions and neural
(Blood et al., Emotional responses to pleasant and unpleasant music

correlates of emotional reactions in
the face of music

Investigating the effects of music on
(Field et al., 1998) Music shifts frontal EEG in depressed adolescents mood and right frontal EEG
activation

1999) correlate with activity in paralimbic brain regions

Measurement of Individuals’ Emotional Stress

Hwang et al., . ) . Impact of construction noise and
( g Responses to Construction Noise through Analysis of p_ .
2020) ) quality of life
Human Brain Waves
(Frescura et al., Electroencephalogram (EEG) responses to indoor Investigating the impact of sound on
2021) sound sources in wooden residential buildings interior architecture
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LITERATURE REVIEW
The impact of Sound on Emotions

The sense of hearing (audition) is related to
feelings and emotions, and this sense affects
people's experiences and perceptions (Sweeney &
Wyber, 2002). We often express our identity
through sounds and verbally tell others who we
are, what we believe, and what our feelings are
(Gobe, 2010). Our environment is full of different
sounds and these sounds can have a strange
power. Today, sound has many applications that
may seem unbelievable to us. However, in some
cases, the positive and negative effects of sound
are quite tangible for us. In the experience of
understanding space, audition provides different
capabilities due to the extent and definition of its
separate phonetic space (Lotfi et al., 2017). The
phonetic space is less limited and shapes the space
(Carmona, 2021).

In research conducted on the effect of sounds
on organisms, it has been found that sounds have
a direct effect on cells and tissues in such a way
that they play a role in the beauty of their shapes.
According to a study in America, it has been
proven that listening to the sound of the recitation
of the Holy Quran creates physiological changes
in the human nervous system and reduces intense
mental tension. God says in the Holy Qur'an:
"When the Quran is recited, listen to it and be
silent, maybe you will receive [Allah’s] mercy"
(Surah Al-A'raf, verse 204).

In medical science, the use of sound to treat
patients can be seen in various research, these
researches also show the effectiveness of music
therapy in reducing the anxiety and restlessness of
patients with Alzheimer's disease (Zare &
Birashk, 2009), and cancer
(‘YousefinejadOstadkelayeh et al., 2005), patients
under surgery (Rafieeyan et al., 2009), and those
hospitalized in the intensive care unit (Majidi,
2003) and emphasized the effectiveness of the
sound of the Quran and the instrumental music in

the reduction of anxiety in endoscopy patients
(Heidari & Shahbazi, 2013).

The sounds and songs played in the religious
space during religious ceremonies can affect the
spirit of the praying person. "Sacred music is in a
more holy and closer connection with the acts of
worship; it makes the worshipers more cheerful,
promotes the unity of the mind, and brings a better
formality to the religious ceremonies. In the
architecture of churches, the sound of music and
Christianity created a pleasant outcome, called
Christian music. This music includes musical
notes on the one hand and indicates heavenly
teachings on the other hand (MahdaviNejad,
2003). The same thing can be seen in the
architecture of mosques, i.e., the two-way
discourse between the pleasant Qur'an recitation
and the connection to the heavenly world.

Sound and Mind

The effect of sound on increasing brain power is
one of the most interesting results obtained from
the experiments on the effect of sounds. Another
interesting result is the effect of some types of
sounds on the 1Q of the listener, and it is also
observed that the creators of these types of sounds
are geniuses. For example, experiments have
shown that listening to Mozart's musical works
increases the listener's 1Q. Now, considering that
Mozart himself had an astonishing 1Q, it seems
very interesting that the artwork of a person with
a high 1Q has a positive effect on the 1Q of other
people. The works of Tchaikovsky, Chopin,
Beethoven, and even Maurice Jarre have the same
interesting effect on the listener in the field of film
music (Yousefi Bile Savar, 2012). So, a pleasant
sound will positively influence people's minds
and vice versa.

Regarding the comparison of the brain and the
voice heard by it, researchers led by Professor
Zatore at the University of Quebec, Canada,
conducted a series of important experiments.
They tested several volunteers in such a way that
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their brains and brain reactions were also
examined by scans while listening to different
types of sounds. In studying the abovementioned
reactions, the researchers found a very interesting
and unexpected issue, which was the effect of a
happy sound on brain waves. In fact, brain waves
showed more activity when listening to happy
music, and this is contrary to the claims of many
psychologists who consider the soul and spirit
apart from brain simulations and their waves. In
the meantime, by observing the computerized
drawing of the brain and the places where the
brain is affected by a happy sound or a quiet
sound, it is found that brain waves are completely
involved in the design of human reactions to
sounds (Yousefi Bile Savar, 2012).

Effects of Unwanted Sounds

Noise pollution is considered one of the most
important physically harmful factors in working
environments in developed and developing
countries. In recent years, noise pollution has
been one of the factors affecting the quality of life
of people all over the world. According to the
reports of the World Health Organization (WHO),
psychological disorders caused by sound have
unpleasant effects on health-related quality of life.
Today, noise pollution is one of the important
environmental and health aspects, and from a
health point of view, noise pollution leads to the
creation of psychiatric and psychological
disorders, in addition to causing various
physiological effects. The physiological and
psychological effects of exposure to noise on
humans often appear gradually, and in the long
term, its negative psychological consequences,
such as aggressive behavior, physical-mental
fatigue, stress, dizziness, headache, anger,
distraction, sleep disturbance, and reduced work
efficiency appear (Ahmadi Kanrash et al., 2019;
Bani Asadi, 2019).

According to medical research, symptoms of
hearing loss were observed in people who had

been exposed to a sound with a sound pressure
level of 80dB for some time (Shahi, 2010).
Examining the hearing threshold of teenagers
aged 9-19 years who were exposed to loud sounds
showed that these people have hearing problems.
Hence, children who watch loud movies or
engage in loud sports activities are unwittingly
exposing themselves to the dangers of loud noises
(Stansfeld et al., 2000). A busy street in a city
produces noise pollution of at least 80 to 90 dB.
Living in such streets for 15 consecutive years
reduces a person's hearing ability by 50% on
average (Tolaei, 2004). Egunjobi adds: "Today,
noise pollution is considered a serious public
problem in the developed societies of the world,
and it is estimated that in North America, more
than 100 million people are gradually becoming
deaf due to daily urban noise" (Egunjobi, 1986).

Studies show that sound also affects the
nerves, and this consequently leads to other
physical effects. For example, the circulatory
system fails, muscle contraction increases, and
other complications such as headache, dizziness,
irritability, indigestion, anxiety, aversion to food,
sensitivity, mental and physical fatigue, etc.
(Mohamad Zadeh, 2010). Also, lighter sleep,
reduced duration of deep sleep, and sleep
myoclonus are other negative factors of noise
pollution. The impact of sound on people can be
related to the following factors: the nature and
intensity of the sound, the distance of the person
from the main sound source, the continuation of
the sound, the person's physical conditions, and
accepted values, tolerance level, and expectations
(Mohamad Zadeh, 2010).

It should be said that noise pollution does not
necessarily include loud noises. For example,
while resting at night, the sounds of an airplane,
television, or the neighbor's tape recorder are
annoying, and their continuation can be quite
stressful. Research shows that a lot of noise
causes a decrease in the quality of life, especially
in children. Also, studies reveal that children and
teenagers living in homes that are exposed to
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constant noise have a lower level of cognitive and
verbal development. In addition, if children live
and study near highways, railways, or airports,
they will experience academic failure. Some
children who live or study in the vicinity of the
airport also suffer from high blood pressure (ibid).

Brain Waves

In many studies, Electroencephalography (EEG)
has been used as a primary method to assess brain
emotions. Different brain waves include delta,
theta, alpha, beta, high beta, gamma, and high
gamma, as described below (Ghafari, 2016).

Delta (0.5-3 Hz): It is the slowest brain wave,
and it is observed when a person is in deep sleep
(without dreams), solves complex problems, and
experiences deep anesthesia. It adjusts the
biological clock. It accelerates tissue repair and
leads to the secretion of the growth hormone.

Theta (4-7 Hz): It is observed when there are a
sense of calm, great learning, mind
reprogramming, daydreaming, thinking without
self-censorship, recalling of painful and
distressing memories stored in memory,
creativity, insight, deep thinking, anesthesia,
favorable meditative state, depression, anxiety,
anger and excitement, excellent learning (children
tend to activate their theta while learning), and
high receptivity.

Alpha (8-12 Hz): It is observed when a person
has fun and enjoys the surrounding environment,
and there is low anxiety, positive thinking, mind-
body integration, intuition, introspection,
emotional balance, meditation, high interest,
memory, optimal cognitive function, deep calm,
inner awareness with alertness, and not much
mental information processing. When the eyes are
closed, the brain produces a lot of alpha waves,
especially in the occipital region of the head.
When this wave prevails, the secretion of
serotonin increases, leading to the strengthening
of the immune system.

Beta (12-25 Hz): It is observed when a person
does complex mental actions such as speaking,
discussing, highly abstract thinking, alertness,
emotional stability, mathematical calculations,
thinking, concentration, sustained attention,
tension, and excitement. During the discharge of
this wave, the metabolism increases.

SMR (sensorimotor rhythm) waves (beta
waves with a wavelength of 12-18 Hz): It is the
dominant wave when a person is relaxed and
experiences mental alertness and physical
relaxation. The dominance of this wave
strengthens the mind and body, creates harmony
between the environment and the person, and
helps with sleep and regulating body movements.

High Beta (25-30 Hz): It is observed when a
person experiences stress, aggression, and
anxiety. It increases metabolism.

Gamma wave (30-40 Hz): This wave organizes
the brain and coordinates and integrates
information from different parts of the body. The
dominance of this wave is associated with brain
activity, learning, mental sharpness, cognitive
processing, and enhancement of problem-solving
ability (Marzbani et al., 2016).

The Effect of Sound on Brain Waves

Sounds can affect our emotions in different ways.
Listening to pleasant sounds while doing
housework or doing sports stimulates the person
and induces relaxation. Nowadays, our living
environment is associated with anxiety and
pressure, and we often cannot choose our criteria
freely. Many of us get angry easily and have many
preoccupations. Amidst all these problems, good
sound helps us relax more.

Scholars have always tried to know how sound
affects the brain since ancient times. The
beginning of thinking about the processing of
sounds can be attributed to the beginning of
Gestalt psychology. In the 19th century,
psychologists and comparative musicologists,
such as Carl Stumpf, investigated the effect of
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music in terms of different levels of sensory
processing  and mental representation.
Neuroscientists such as August Knoblach also
debated and speculated about different levels of
music processing based on ideas about language
processing. Other neuroscientists, such as John
Hughlings Jackson, discussed music as an
affective system and language as an intellectual
system.  Richard  Wallaschek  combined
musicology, psychology, and neurology. He used
ideas from psychology to explain music
processing and audience response and used case
studies of the brain and nerves to support his
argument about the nature of music (Ghafari
et al., 2015).

Agha Bozorg Mosque in Kashan

Agha Bozorg Mosque in Kashan was built in
1268 AH and belongs to the second period of the
Isfahani style (Figures 1 and 2). This building has
several important features, in addition to very
beautiful karbandi (a Persian geometric ribbed-
vaulting system) and Yazdibandi (an ornamental
subtype of karbandi characterized by intricate
geometric subdivisions). First, its dome is located
on a set of columns that don't have any walls on 3
sides, so its Gonbadkhane includes a very open
space. Second, due to the placement of the
mosque and the School on top of each other (and
not next to each other), this building is unique
among the types of Iranian mosque-School
(Heidari et al., 2018).

The construction of the Agha Bozorg mosque-
School began during the reign of Muhammad
Shah Qajar and was completed at the beginning
of Naser al-Din Shah's reign (Kheradpisheh,
2015). Dated inscriptions in the building show the
period 1248 to 1272 A.H. (Naraghi, 1969) and
present some builders of this building, for
example, calligraphers such as Master Asadullah,
Master Muhammad Hassan, and Master Hossein,
masters such as Ostad Asadollah, Ostad
Mohammadhassan, Ostad Hussain, craftsmen of

Ostad Bager and Ostad Hussain, and the painting
Is attributed to Ostad Mohammad Bager Qamsari
(Farrokh Yar, 1991). This complex was
apparently built on the remnants of the great
earthquake in 1192 A.H., with the capital of Haj
Mohammad Taqgi Khanban (Alaghmand et al.,
2017) for the prayer and teaching by his son-in-
law, Haj Mollamahdi Naraghi, nicknamed Agha
Bozorg, and the northern Shabistan of the mosque
was probably built before the construction of the
Gonbadkhaneh on the remains of Khwaja
Tajuddin's complex built in the 9th century A.H.
(Deimary et al., 2021).

The components of the Agha Bozorg Mosque-
School include the portal, forecourt, court, two
upper and lower courtyards, loggia, corridor,
gooshvareh, chamber, gonbadkhaneh, minaret, a
large School, several storehouses in the corners,
twelve chambers with a closet and a separate
corridor, a large cellar with two wind catchers,
stairs to the lower floor, eleven Cheshmeh
portico, a backyard and a water tank
(Kheradpisheh, 2015). In other parts of Iran, at the
same time as the Agha Bozorg mosque- School
and during the dynasty of Fath Ali Shah, four
other royal mosques and Schools were built in the
cities of Borujerd, Tehran, Qazvin, and Semnan,
among which only the royal complex in Semnan
was built as a mosque- School (Moradi Nasab,
2014), which is also fundamentally different from
the Agha Bozorg Mosque. Despite the
fundamental differences between the Agha
Bozorg Mosque- School and other historical
mosques and schools of Iran, many similarities
can be seen between them in the design method
and the use of the traditional residential
architecture pattern used in Kashan city (Deimary
etal., 2021).
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Fig 2. Plan and Section of the Agha Bozorg Mosque, Kashan, Iran (Haji Ghasemi, 1996)

If the evolution of the decoration of Iranian
mosques is considered from adobe to clay to
faience mosaic and seven-color tiles, in the Agha
Bozorg Mosque- School, no attempt was made to
cover the vast brick surfaces, and even the dome,
which is the main element giving identity to the
mosque and one can see the dominant use of bricks
throughout this building. The various decorations
used in this building include Bannai script, seven-
color tiles, brickwork, plaster and tile cornices,
Mogarans, Thuluth script, Nastaliq script, painting,
girih tiles, wood carvings, Rasmibandi, and
Yazdibandi, among which the presence of
Yazdibandi, which is rarely seen in non-residential
and official buildings, such as mosques and
schools, makes this building similar to the houses
in Kashan in terms of decorations. Yazdibandi can
be seen on both main sides of the building. Also,

10

in the past, like all the sedaries in houses in
Kashan, there were gavareh-bori sun motifs in the
windows of this building, which were apparently
removed due to their deterioration, and now, their
empty locations can be seen in the gooshvarehs on
both sides of the building (Deimary et al., 2021)
(Figure 3).

METHODS

The research method in this study is divided into
four parts, as follows:

First Phase: In the first part, the past studies and
literature on the characteristics of sound, the
effects of noise pollution, and how to investigate
and measure sound were reviewed descriptively
and analytically.
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Second Phase: In this stage, the case study of
Agha Bozorg Mosque, Kashan, Iran, was selected.
The reason for choosing this mosque was to avoid
noise pollution and to have the least noise during
the test. Also, it is a building with most of the
spaces of a complete mosque. In four parts of the
mosque (i.e., 1) the courtyard, 2) the entrance
porch to the mosque, 3) the entrance porch to the
Gonbadkhane, and 4) the Gonbadkhane) were
selected for performing tests, as shown in Figure 4.

Third Phase: In this stage, an annoying sound
(urban traffic and noise) with an SPL of 76 to 86
decibels was chosen to use in the tests. This sound
was played to users through headphones, and its
effects were investigated (Figure 5).

Fourth Phase: Sampling was conducted using a
purposive convenience sampling method based on
visitor availability during the field survey period.
A preliminary visitor count was carried out during
different visiting hours of the Agha Bozorg
Mosque to estimate the average number of users
present in the mosque. From this population,
twenty male participants who voluntarily agreed to
participate and met the inclusion criteria (normal
hearing ability, absence of neurological disorders,
and willingness to complete the experiment) were
selected. Because the EEG recording process
required controlled experimental conditions and
individual measurements of approximately 45
minutes per participant, a limited sample size was
considered appropriate for this exploratory case
study. The geographical scope of this study was

'

limited to the Agha Bozorg Mosque in Kashan,
Iran. Therefore, the findings should be interpreted
within the environmental and architectural context
of this historical mosque and may not be directly
generalized to other religious buildings with
different  spatial, acoustic, and cultural
characteristics.

The samples were 20 men. They were the users
of the mosque who cooperated in the present
study voluntarily. Some were colleagues and
some were tourists who came to see the building.
The participants’ brain waves were recorded
using a portable brain wave recording device
made by Medicom Co. in Russia. It was used as
follows: at 4 predetermined points, users were
asked to sit on a chair in the environment and
space, and their brain waves were recorded.
Before entering the experiment, they were asked
to fill out a consent form and a general health
questionnaire. Data analysis was carried out using
Neuroguide and MATLAB software. A 10-20
System of Electrode Placement was also used
(Figure 6). In the first stage of recording brain
waves, the users' spiritual sense was recorded
after being in the space and environment of the
mosque. In the next stage, their spiritual sense
was recorded again when they were in the space
of the mosque and hearing the sound (noise
pollution) through headphones. The purpose of
this work was to determine the effectiveness of
each part and compare them with each other
(Figure 7).

Fig 3. Image of the Agha Bozorg Mosque Kashan City, Iran

11



A. Sadeghi Habibabad

Fig 4. The Place Determined in the Agha Bozorg Mosque for Performing the Tests and Recording Users'
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Fig 5. Sound Pressure Level (SPL) (dBC) of the Sound (Urban Noise) Used in the Test
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Fig 6. Standard 10-20 System
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DISCUSSION

Many studies on the occurrence of spiritual
emotions and states, as reviewed by Cahn and
Polich in 2006, have related low-frequency alpha
waves and theta waves to meditation (Cahn &
Polich, 2006). Other research shows that in a
spiritual state, a person is more relaxed but
maintains their intense awareness (Kasamatsu &
Hirai, 1966; Sadeghi Habibabad & Ehsani
Oskouei, 2026). However, statistical analysis in
some studies shows that there is an increase in the
activities of alpha and theta waves in spiritual
states (Cahn & Polich, 2006; Chiesa & Serretti,
2010; Essawy et al., 2014; Sadeghi Habibabad &
Ehsani Oskouei, 2026; Sadeghi Habibabad &
Matracchi, 2021) (Figure 8).

In the present study, according to the
investigations and recommendations presented in
previous studies (Essawy et al., 2014;
MahdiNejad et al., 2021; Sadeghi habibabad &
De Cesaris, 2023; Sadeghi habibabad & Ehsani
Oskouei, 2026; Sadeghi Habibabad et al., 2021;

Sadeghi Habibabad et al., 2022; Sadeghi
Habibabad & Matracchi, 2021), reaching the
spiritual sense is examined with two factors: 1)
The alpha wavelength, 2) The theta /beta ratio.
To investigate the mental effects of the
architectural space of the Agha Bozorg Mosque
on its users, the data of the users' apha frequency
and theta/beta ratio in four spaces of the mosque
are discussed and investigated: 1- the courtyard,
2- the entrance porch, 3- the porch of the
Gonbadkhane, 4- the Gonbadkhane of the mosque
(Figures 9-16). As seen in the figures, the required
data were recorded through three tests: 1. Normal
mode test (recording the users' brain waves before
entering the mosque), 2. Mosque test (recording
the users' brain waves when they were in the
mosque and there was no noise pollution), and 3.
Mosque and sound test (recording the users' brain
waves when they were in the mosque and exposed
to noise pollution). Each test lasted 10 minutes
and a 5-min break was considered between the
tests to eliminate the effects of previous tests.

Arousal
(high)
~ Annoying Excited
Fear Happy
! Nervous 2 1 Pleased |
Valen\ce
(negative) (positive)
Y Sad 3 4 Relaxed /
Bored Feaceful
Sleepy Calm
{low)

Fig 8. Circumplex Model of Affection (Russell, 2003)
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Fig 11. The Results of Recording Alpha Brain Waves in the Gonbadkhane of the Agha Bozorg Mosque
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Analysis of Data Related to the Space of the
Agha Bozorg Mosque

changes in alpha brain waves and average
alpha for 81.03% of the users and a descending

v" In the case of the courtyard of the mosque,
the results show an ascending trend for
changes in alpha brain waves and average
alpha for 92.17% of the users and a descending
trend for 7.83% of the users. Also, the average
theta/beta ratio had a descending trend among
the majority of users (85.61%).

v" In the case of the porch of the Gonbadkhane
of the mosque, the results show an ascending
trend for changes in alpha brain waves and
average alpha for 87.93% of the users and a
descending trend for 12.07% of the users.
Also, the average theta/beta ratio had a
descending trend among the majority of users
(81.74%).

v In the case of the courtyard of the mosque,
the results show an ascending trend for

comparison of
alpha frequency
= Courtyard

trend for 18.97% of the users. Also, the
average theta/beta ratio had a descending trend
among the majority of users (78.44%).

v" In the case of the courtyard of the mosque,
the results show an ascending trend for
changes in alpha brain waves and average
alpha for 72.39% of the users and a descending
trend for 27.61% of the users. Also, the
average theta/beta ratio had a descending trend
among the majority of users (75.90%).

Figures 17 and 18 compare different spaces of

the mosque in alpha waves and the theta/beta
ratio. Also, according to the data analysis, the
courtyard of the mosque has the greatest impact
on the spiritual sense in the minds of the users,
followed by the porch of the Gonbadkhane and
the entrance porch.

~ the porch of the

Gonbadkhane

entrance porch

=" Gonbadkhane

Fig 17. Comparison of Different Spaces of the Agha Bozorg Mosque in Changes in Alpha Frequency

19



A. Sadeghi Habibabad

comparion of
theta beta

ratio = Courtyard ~ the porch of the entrance porch ~ , Gonbadkhane
Gonbadkhane

Fig 18. Comparison of Different Spaces of the Agha Bozorg Mosque in the Theta/Beta Ratio

Analysis of the data related to the playing of

the undesirable urban sound (noise pollution) in
the Agha Bozorg Mosque:

v" In the case of the courtyard of the mosque,
along with playing an undesirable urban
sound, the results show an ascending trend for
changes in alpha brain waves and average
alpha for 9.34% of the users and a descending
trend for 90.66% of the users. Also, the
average theta/beta ratio had an ascending trend
for 81.40% of the users.

v" In the case of the porch of the Gonbadkhane
of the mosque, along with playing an
undesirable urban sound, the results show an
ascending trend for changes in alpha brain
waves and average alpha for 12.02% of the
users and a descending trend for 87.98% of the
users. Also, the average theta/beta ratio had an
ascending trend for 88.41% of the users.

v In the case of the Gonbadkhane of the
mosque, along with playing an undesirable
urban sound, the results show an ascending
trend for changes in alpha brain waves and
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average alpha for 16.39% of the users and a

descending trend for 83.61% of the users.

Also, the average theta/beta ratio had an

ascending trend for 91.21% of the users.

v In the case of the entrance porch of the

mosque, along with playing an undesirable

urban sound, the results show an ascending
trend for changes in alpha brain waves and

average alpha for 19.72% of the users and a

descending trend for 80.28% of the users.

Also, the average theta/beta ratio had an

ascending trend for 96.04% of the users.

The results of the data prove that the mentality
of the majority of users is influenced and the
spiritual sense is greatly reduced, which is a very
important point when an unwanted urban sound
(noise pollution) is played. This is a very
important issue. Before playing the sound, the
significant effects of the quality of environmental
psychology on the users' minds in the architecture
of the Agha Bozorg Mosque were observed, while
the introduction of a sensory component (i.e.,
noise pollution) reversed the results (Figure 19).
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The mental eefect of sound in the courtyard of the mosque

alpha waves and theta beta ratio in the courtyard of the

mosque, in the mosque and sounde mode

Fig 19. The Results of the Data on the Alpha Frequency and the Theta/Beta Ratio in Different Spaces of
the Agha Bozorg Mosque, Kashan, and the Impact of Noise Pollution on the Users of the Mosque

CONCLUSION

Noise pollution directly plays a key role in
reducing the spiritual sense of the users using the
interior space of mosques, and paying attention to
the location of these places in the city, considering
such sounds, can improve the sensory quality of
the architecture of mosques. Even the best type of
mosque architecture is significantly influenced by
such noise, and its quality is reduced. Therefore,
it is very necessary to pay attention to this
important issue in the location of mosques. Noise
pollution affects the mental state and spirit of
individuals and causes a decrease in the
psychological quality of architecture, especially
in religious-cultural spaces. If the duration of
exposure to noise pollution increases, it can affect
the mental health of people using architectural
and urban spaces and environments.

It is evident to all that religious places are the
most important places formed to relax and
communicate with absolute power. On the other
hand, the health of the soul, peace of mind, and a
life free from worries and troubles are considered
the basic needs of humans. Attending the mosque
and religious places brings mental and
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psychological comfort, peace, and divine mercy to
individuals. Being in the mosque is a source of
mental and psychological peace for individuals.
Considering the importance of the mosque and
religious places, it is very important to pay
attention to the architecture of these buildings, i.e.,
attention to all physical components and sensory
features with positive or negative effects on the
minds of the users. The present research showed
that the sensory component of sound, which was
an undesirable sound in the present study, greatly
influences the quality of the environment and
changes the users' spiritual sense. Therefore, it is
important to pay attention to and deal with
annoying sounds and noise pollution in such
buildings, and it is considered important to pay
attention to the successful location and acoustic
features of these buildings and use new
construction technologies in this field, provided
that spiritual concepts and sacred arts are preserved
in the architecture of the building.

Limitations

The present study has several limitations. First,
the investigation was limited to a single case
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study, namely the Agha Bozorg Mosque in
Kashan, Iran. Therefore, the findings should be
interpreted within the environmental and
architectural context of this historical mosque and
cannot be directly generalized to all religious
buildings. Second, due to the time-consuming
nature of EEG recording and the necessity of
maintaining controlled experimental conditions,
the sample size was limited to twenty voluntary
participants  selected  through  purposive
convenience sampling. Finally, only one type of
undesirable sound source, namely urban traffic
noise, was examined. Other environmental
sounds may produce different psychological and
neurophysiological responses.

Future Research Directions

Future studies are recommended to investigate
larger and more diverse samples, including
participants of different genders and age groups.
Comparative analyses among historical mosques
and other religious buildings in different
geographical and cultural contexts may provide a
broader understanding of the relationship
between acoustic environments and spiritual
perception. In addition, future research could
examine the effects of various sound sources,
such as natural sounds, Quranic recitation, and
human activities, on users' psychological and
spiritual responses using EEG and other
physiological measurement techniques.
Longitudinal studies are also recommended to
evaluate the long-term influence of noise
exposure on the perceived quality of religious
architectural environments.
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