International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 3S, 2025
https://www.theaspd.com/ijes.php

The integrated design of neuroarchitecture for human well-being: A

Comprehensive Review
Kovan Duhoki' | Ayca Giilten®
'Department of Architecture Engineering
Firat University

Elazig, Turkey
kovanduhoki3k@gmail.com

Department of Architecture Engineering
Firat University

Elazig, Turkey

aaytac@firat.edu.tr

Abstract— Currently, smart buildings can connect humans to their built environment, which allows for creating
sustainable buildings that are sensitive to users' behavioral and physical requirements to improve human well-being.
Recent years have seen the emergence of the notion of "Neuroarchitecture," which combines the fields of neuroscience
and architecture to design spaces that satisfy four fundamental aspects of human well-being. Through this, we are
better able to comprehend how architecture may influence our well-being on several levels: physically the body,
cognitively the brain, emotionally the emotions, and socially the behavioral. The present research aimed to do a
comprehensive review on "neurological architecture,"” encompassing an elucidation regarding the idea, its foundational
principles, diverse terms, structural attributes, and its effects on people. The current research employed a qualitative
approach wherein researchers collected publications on neurological architecture. Published during the last decade.
Subsequently, they developed a systematic review by employing descriptive, theme, narrative, and critical analytic
techniques. The authors suggested and discussed a model called "Neuro-architecture" based on the articles chosen
from the body of research. In conclusion, the physiological, psychological, cognitive, and behavioural impacts of
architecture demonstrated via experiments using neuroarchitecture were presented in a manner that corresponded to
the qualities of the design.

Keywords- Neuroarchitecture, cerebral (Brain) development and activation, constructed environment, cognitive emotional
design, Interior design, human wellbeing.

I. INTRODUCTION

Neuroarchitecture is an interdisciplinary domain that integrates neuroscience and architecture to create
environments that enhance cognitive performance, emotional health, and human behavior. Neuroarchitecture utilizes
ideas from neurology, psychology, and environmental design to construct constructed spaces that improve health,
productivity, comfort, and enjoyment [1]. However, the notion of neuroarchitecture started to attract interest in the early
21st century as developments in neuroscience offered an enhanced understanding of the human brain’s perception,
processing, and reaction to environments (2, 3]. As evidence-based design (EBD) gains prominence and the impact of
environments on mental health becomes more apparent, architects and researchers have begun to integrate cognitive
science, sensory perception, and biophilic design into architectural practice. Organizations such as the Academy of
Neuroscience for Architecture (ANFA) have led efforts to advance research that merges neuroscience with architectural

design (4, 51].

Nevertheless, the achievement of "Sustainable Cities and Communities" and "Good Health and Wellbeing" are two
of the seventeen Sustainable Development Goals (SDGs) that are included in the program of the International Nations
(6]. The movement regarding environmental responsibility and the establishment of a green construction sector has
substantially emphasized the financial and ecological viability of buildings [7]. However, the social component of urban
regenerating to enhance human well-being must additionally be properly recognized as it is equally essential. This is
especially true in light of the fact that it is equitably significant [8]. The eight groups comprising the health of people
include the physical, psychological, cognitive, communal, monetary, religious professional, and surroundings of an
individual's lifestyle. By enabling ecologically sound structures to adapt to user behaviors and requests through data
networks, contemporary smart buildings enable the connection between individuals and their created environment [9].
This, in turn, improves the standard of living for individuals. Currently, human-centered design and robust user-building
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interaction are the two most important aspects of intelligent building designs [10]. In the last fifty years, scholars spanning
several disciplines, including design, science, technology, engineering, and Medicine (STEM), have sought to investigate
the impact of the built surroundings on the health of people across multiple domains [11].

Furthermore, Neuroscientists have studied the notion of "environmental enrichments," which enhances human
stimulation. In contrast to neutral situations, aesthetically rich circumstances can induce substantial alterations in
emotions, cellular and molecular activity, behavioural patterns, and brain functions, all of which may impact human
health and well-being [12]. Consequently, neuroscientists and academics from adjacent disciplines are collaborating to
discover novel methods for elucidating the intricate relationship between environmental factors and their effects on
humans: neurologically, physically, psychologically, and behaviourally. Innovative and more precise methodologies for
analysing these alterations are now being formulated by integrating technology’s and machine learnings [13]. In
contemporary smart cities, designers may create real or virtual settings while managing several design elements using
information and communication technology (ICT). Consequently, it is essential to investigate the built environment's
impact on individuals to design environments that promote human wellbeing [14, 15].

A. Neuroarchitecture Contribution to Human Well-being

The influence of the constructed surroundings, which includes architecture, on psychologically mental wellness
and overall happiness of humans has been the subject of a substantial bargain of research in the field of social science
[16]. Nonetheless, several researchers have historically employed subjective instruments such as self-assessment
questionnaires or participant narratives to evaluate well-being [17]. While subjective indicators are crucial in conveying
individual experiences, such as emotions and perceptions, relying only on them for comparisons, measurement, and
explanation of their impact on individuals is challenging. This occurs because, at times, our bodies can react to external
stimuli before the cognitive processing of that information by our brains, as seen by changes in heart rate. Consequently,
with the advancement of technical gadgets, researchers have lately employed digital instruments that monitor
physiological reactions in various architectural settings [18]. For the purpose of evaluating feelings, the theoretical
frameworks of affect that were covered in prior sections are utilized. The fact that they were designed on the basis of the
association among excitement and enjoyment (activation) is a crucial point to emphasize while discussing them. This
section outlines methods for monitoring brain activity associated with emotions and physiological changes using digital
equipment [19].

B. The Most Effective Instruments in Neuroscientific

The modern technology advancements have enabled neuroscientists to properly detect brain activity and its
direct correlation with the environment. Furthermore, neuroscience employs various instruments and approaches to
investigate the brain's structure, function, and activity at several levels, ranging from molecular and cellular to cognitive
and behavioral [20]. Nevertheless, the latest effective neuroscientific instruments employed to assess and comprehend
cerebral activity encompass the following: Imaging techniques such as the (fMRI) techniques, it examines the influence
of aesthetically pleasing and unappealing architectural environments on the cerebral's functioning activity through
studying neural networks developed throughout emotive variations and visualizing mental representations linked to these
occurrences. Additionally, it offers images of brain function concerning variations in the flow of blood. This corresponds
with the correlation between cerebral blood flow and neurons firing. The science of cognition employs it [21, 22].

Furthermore, the second method is Electroencephalography (EEG), an innovative method for measuring
cerebral electrical activity by affixing electrodes to the scalp. The combination of fMRI and EEG models can provide a
more comprehensive understanding of neural networks and the activated regions of the brain during visual perception
and emotional fluctuations. The third method is fNIRS, which refers to Functional Near Infrared Spectroscopy. Like
fMRI, NIRS employs near-infrared radiation to detect fluctuations in blood oxygenation, which correlate with brain
activity [23, 24]. Magnetic resonance imaging (MRI), capable of producing high-resolution pictures of the brain's
architecture, is the fourth treatment option. Positron Emission Tomography (PET), a technique that employs radioactive
tracers to investigate metabolic activity in the brain, is the fifth treatment option. The sixth method is
Magnetoencephalography (MEG), which provides great temporal resolution and monitors Magnetic waves produced by
neurons in the brain. Diffusion Tensor Imaging (DTTI), a specific kind of magnetic resonance imaging (MRI) that maps
white matter pathways, is the last approach [25, 26].

However, intracranial electroencephalography (EEG) and electrocorticography (ECoG) are two further
electrophysiological techniques that assess brain activity directly from the cortical surface. Second, microelectrode-based
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Single-Unit Recording, which monitors neuronal activity in isolation. Last but not least is patch-clamp recording, which
probes neuronal ion channel activity on a cellular level [27, 28]. In addition, noninvasive stimulation techniques like
transcranial magnetic stimulation (TMS) employ magnetic fields to induce or suppress brain activity. Secondly, another
option is tDCS, which uses a little electrical current to influence brain activity. Finally, one prevalent method for treating
Parkinson's disease is Deep Brain Stimulation (DBS), which involves stimulating specific brain areas using implanted
electrodes [29]. Also, chemogenetics and optogenetics involve the manipulation of light-sensitive ion channels expressed
by genetically engineered neurons and the latter by means of light alone. And then, there's chemogenetics, which is short
for "designer receptors exclusively activated by designer drugs," It's a way to regulate brain activity through synthetic
chemicals that activate created receptors [30, 31].

Nonetheless, molecular and genetic instruments, such as CRISPR-Cas9, serve as gene-editing tools for altering DNA
sequences in neurons. Secondly, RNA Sequencing (RNA-Seq) evaluates gene expression across various brain areas and
cell types. Thirdly, In Situ Hybridization (ISH) visualizes particular RNA sequences inside neurons. Finally, Western Blot
and Immunohistochemistry ({HC) are employed to identify proteins in brain tissue [32]. Simultaneously, behavioral and
cognitive testing, including neuropsychological assessments, is a mental evaluation designed to assess memory, attention,
executive function, and other cognitive domains. Secondly, animal models, including rats, primates, and other animals,
investigate the brain processes underlying behavior. Finally, Virtual Reality (VR) and Augmented Reality (AR) are
developing instruments for investigating cognition and perception in controlled settings [33, 34]. Furthermore,
Computational and Theoretical Neuroscience encompasses Artificial Neural Networks (ANNSs), which has been designed
to mimic cerebral activity to reproduce brain processes. Secondly, Brain-Computer Interfaces (BCls) are devices that serve
as anatomical connections with the cerebral cortex and other systems outside it. Finally, connectomics entails the
representation of neural networks at several levels [35, 36].

Conversely, the human brain is an intricate organ that regulates all physiological systems, emotions, and cognitive
activities. It operates through several interrelated systems, each designated for maintaining homeostasis, processing
information, and responding to stimuli. Nevertheless, the primary systems of the human brain encompass: Firstly,
Central Control Systems, such as the Cerebral Cortex, represent a higher cognitive system and the brain's outermost
layer, responsible for thinking, reasoning, memory, perception, and voluntary movement. It is split into four lobes: The
frontal lobes are responsible for decision-making, problem-solving, and motor control. The parietal lobe handles tactile
sensations, nociception, and spatial orientation. The temporal lobe controls auditory processing, memory, and language
functions. The occipital lobe handles visual information [37]. Secondly, the Limbic System regulates emotions, memory,
and motivation. Key structures include the hippocampus, essential for memory formation and learning. The amygdala
handles emotions such as fear and pleasure. The hypothalamus regulates appetite, thirst, body temperature, and
hormonal activity. The thalamus functions as a sensory relay system, serving as a conduit for sensory information before
its transmission to the cerebral cortex [38]. The Basal Ganglia is a motor control system regulating voluntary movements,
learning, and habitual behaviors. Thirdly, communication and coordination systems, such as the brainstem, operate as
the autonomic control system that governs essential processes, including heart rate, respiration, and digestion. The
midbrain handles auditory and visual information. The ponses facilitate sleep, respiration, and intercommunication
among many brain regions [39].

1. BACKGROUND THEORY OF NEUROARCHITECTURE

Neuroarchitectural research is a collaborative discipline that integrates neuroscience and architecture to investigate
the influence of the constructed surroundings on the brains of people, behavior, and wellness. Its theoretical
foundation is based on the notion that our environment directly influences our mental and emotional functions [40].
However, the following section elucidates neuroarchitecture's notion and foundational concepts, providing
acomprehensive discussion of the primary word, its interrelation among its constituent areas, and its synonymous
terminology.

A. Definition of The Principal Term

Neuroarchitecture has just emerged to reveal the significant impact architecture may exert on individuals.
Neuroarchitecture is a multidisciplinary domain described as architecture developed according to concepts derived
from neurology. Consequently, it makes it easier to create situations that encourage intellectual stimulation and have
an effect on human psychology and physiology, which in turn reduces stress [41]. In addition to this, it has the ability
to influence human actions and achievements, as well as improve human well-being. Dunn asserts that enriched
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settings providing sensory stimulation facilitate brain growth and enhance mental wellness in youngsters.
Neuroarchitecture consists of four primary connected pillars: neuroscience, architecture, physiology, and psychology,
regarding feelings and actions. Additional areas related to neurology might have tangential links to neurological
architecture [42].

However, what is known as neurology is the academic study of the neural network, encompassing the brain, the
vertebral column, and nerves throughout the body, as well as the processes that occur inside each of these systems. In
and of it, component neuroscience is a medical discipline that examines the anatomy and function of the brain and
spinal cord. Brain cells serve as the neural basis for the creation of memories, learned behaviors, impressions, and
consciousne, therefore, these technological advances are absolutely necessary [43]. Over the course of its development,
the field of neurobiology has gradually evolved to incorporate a wide range of approaches for exploring the workings
and condition of the nervous system from a variety of perspectives, including architectural. These multidisciplinary
studies are now being conducted in the domains of physiological science, mental health, computational healthcare,
and various other fields that seek to elucidate the fundamental and newly identified characteristics of brains and neural
systems [44].

B. Architecture-Emotion Connection

The perspectives humans have of the built environment consider aspects beyond the area's visible and physical
qualities. Their perceptions about the environment are important in inferring their subjective descriptions of their
feelings towards the surroundings, such as safe, calm, comfortable, dull, fascinating, and strange [45]. An individual's
emotions, those are sometimes referred to as "the shortest song range feelings," and their consequences, those are
related to as "long term feelings," are altered when they have access to their environment. Prior research has established
that certain components of the design of buildings, including size, orders, adequate, height, the field of geometry,
scales, and depth, can evoke emotional responses in individuals. The constructed surroundings demonstrate its
capacity to affect humans' thoughts or sentiments. [46]. An individual's response to the environment is determined by
emotional appraisal, which occurs after the individual has experienced these feelings. The factual and subjective effects
of the environment on humans are the basis for deciding whether or not they find either a pleasant or an awful
atmosphere [45, 46].

Additionally, the most effective models for assessing feelings incorporate ecological psychology. According to
behavioral psychology, pleasure and arousal are two primary aspects of human feelings when exposed to the built
environment, which describe the emotional experiences of humans. The effect might range from pleasurable to
unfavorable as well as from stimulating to non-arousing, according to their "environmental issues psychology model."
The fundamental influence, on the other hand, is defined by the supplementary model concept of "fundamental
impact" as the corporeal neurophysiological condition that develops in people. This phenomenon is characterized by
a subjective emotional experience dimension as well as a stimulation component [47]. A total of sixteen separate
descriptors were incorporated into the previous model, which ranged from pleasure, which was described as "pleasant
to unpleasant," to arousal, which was described as "high engagement to low stimulation." This paradigm posits that
environments are preferred when they are pleasant and remarkable [46, 47]. Additionally, a third conceptual model of
human primary emotional responses encompasses pleasure, characterised by happiness in contrast to sadness;
dominance, defined as control versus obedience; and arousal, which pertains to stimulation for action as opposed to
a lack thereof. These responses are shaped by surroundings components and personality-related emotions, like the joy
derived from observation or engagement in activities (47, 48].

C. Neuroscience-Architecture Perception Connection

The foundation of perception is the process by which people are influenced by their surroundings, get information
from those surroundings, and comprehend those surroundings by the ambient inputs which activate the senses in
them. This could transpire both deliberately and inadvertently. In the course of its inquiry of psychological stimulation
brought about emotions, the researchers realized that when people are exposed to particular feelings, particular regions
of their brains might become active [49]. One of these regions is the primary visual cortex, which is the portion of the
brain that is in charge of making visual perceptions. Moreover, during the process of determining the aesthetic appeal
of construction in the context of produced environments, the components of the nervous system known as
"orbitofrrontal cortex" and "subcallosal cingulate gyrus" of architects were shown to be more aroused of those who were
not affiliated with the architectural profession [50, 51].

In addition, an examination of research that was conducted in the past revealed that the activation of the peripheral
nervous system occurs when one is experiencing feelings of joy or sadness. As an illustration, the amygdala region of
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the brain is connected with the processing of feelings or mental pictures of pleasantness when an individual is exposed
to stimuli in their surroundings [52]. In addition to its function in the processing of emotions and the reception of
information from various perceived sources, the amygdala is also capable of transmitting signals to the brain's cerebral
cortex, which is responsible for regulating awareness [53]. It is also possible for the amygdala to function as a regulator
of both the behavior and responses of the body at the exact same moment whenever signals are passed from the
hypothalamus to the autonomic nervous system and by the muscles of the skeleton [54]. The brains are responsible for
improving concentration with regards to feelings and actions, taking decisions, memory, inspiration, cognitive mental
processes, and perception of visuals, as a consequence of which a number of studies have highlighted its importance
in contributing to a huge brain network. In order to create situations within the interior that are favorable to people's
well-being, it is necessary to do study on the link among environmental stimuli in the environment and the brain [55,
56].

Additionally, any harm that is done against the neurological systems of the organism has a possibility of produce
inadequacies in how humans respond to the created environment, which includes the construction of the structure
itself. This is the case regardless of the nature of the injury [57]. Insufficiencies within the occipital cortex of the cerebral
cortex, which belong to the parts situated at the rear of the brain and that are accountable for perception of sights,
have the possibility of have a negative effect on the manner in which human beings react their sensory data obtained
from the configuration of an area, encompassing what it can do to discern objects. This is because the oblique lobes
are accountable for perception of sight. Conversely, another cohort of researchers concluded that dysfunctions in the
occipital, parietal and temporal lobes may influence spatial perceptions of architectural attributes including "space,
motion, and depth," along with elements like "form, color, and object recognition” [58]. The researchers arrived at this
result. In a similar manner, inadequacies in the superior and middle temporal gyri can have an effect on the movement
behaviour that is required for visuospatial experiences. Additionally, problems in the fusiform gyrus can have an effect
on the ability to understand architectural styles since it contains brain representations for different architectural styles.
In addition, aberrations in the central nervous system and the core accumbens, with medial prefrontal cortex may have
an effect on the ability to convey emotions and their perception, as well as the ability to sense pleasure and learn,
respectively [57, 58].

D. Neuroarchitecture Cyclic Model Proposed

When we talk about perception, we are referring to the capacity to visualize, listen to, and recognize the world that
has been built by architecture. This capability is accomplished by the existence of cognitive processes in the
environment. Cognitive processes, conversely, they are the cognitive processes that allow us to gather knowledge from
our environment and interpret it by our memories and perceptions [59]. As a consequence of this, our capacity to form
opinions and form judgments is enhanced. Perception and cognition, which were traditionally identified with
psychology as a component of the study of mind and the study of thought is today seen as a field associated with
neurology, and it's intrinsically linked to physiology.

This is an essential point to emphasize, according to the researchers, since it is crucial to remember that perception
and cognition were once associated with psychology [60, 61]. Therefore, they are assembled together in the same
manner as they were done and expressed by individuals who used the words neuroscience and cognitive science
interchangeably. This implies that they are consistent with one another. Due to the general opinion, if psychological
research, that examines all functions related with the brain's activity, were truly separated by its physical foundational
research, understanding and interpreting it could become challenging. This indicates that such is the situation [62]. In
addition to providing evidence that the nuanced intellectual and rigorous physiological explanations of the nervous
system functioning are growing increasingly linked, the progress of technology has made it feasible for digital
equipment to aid us in integrating the two types of readings of brain functioning called "soft cognitive" and "hard
biological" [63, 64].

At the same time as they were developing neuroarchitecture, the researchers came up with a cycle model to illustrate
the connection between design, neurology which encompasses "neural functions, perception, and cognition", biology,
and mental which accounts for feelings and behavior as shown in below Figure 1. The first stimulus is architecture,
although the circular loop remains closed and ongoing during the process [65]. Architecture acts as the first stimulus.
Each and every setting is designed to incorporate a variety of stimuli that have an effect on the feelings that people
experience. Certain parts of the brain are stimulated by these inputs, which in turn are responsible for initiating
cognitive processes. If these stimuli are allowed to continue over an extended period of time, they may even result in
the formation of new neurons, which can lead to changes in the neurological system [66]. According to the specifics
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of the situation, this reaction may have an impact on the choices that individuals make or may have consequences for
the way they behave [67, 68]. The "theta and alpha bands" in the left-hand prefrontal areas of the brain, which are
important for spatial navigation, can be triggered by the sensation of pleasure regions of the brain. These regions are
linked to the ability to navigate spatial environments. Changes in human physiological condition, such as fluctuations
in blood pressure, can be brought about by a variety of stimuli that originate from the built environment. These changes
can take place at any instant, even before consciousness within people is even present [69, 70].
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Figure.l. The interconnection among the fundamental components of Neuroarchitecture

Conversely, the loop remains intact as adverse effects from neurological defects may impair the interpretation of
inputs inside the built setting, leading to the individual overlooking crucial data about their surroundings, including
architectural elements. Consequently, this may lead to detrimental physiological, emotional, cognitive, and behavioural
outcomes [71]. Conversely, positive effects may stimulate enhancements in specific brain regions, inducing
physiological and psychological transformations. Cognitive-emotional and affective designing concepts have presently
refered synonymously by neuroarchitecture in its literature. The primary distinction is that the initial two phrases may
be applied concurrently across other design disciplines influencing cognition and emotions, such as art, whereas
neuroarchitecture is exclusively linked to architecture [72, 73].

I11. THE PURPOSE OF THE REVIEW

This study aims to examine journal publications that propose architecture grounded in neuroscience. The review
will assess whether the current literature has promoted the integration of this notion into regarding indoor constructed
settings or provided data concerning its effect on the health of people. The researchers aim to delineate the recently
introduced concept "Neuroarchitecture" and investigate its possible mental, psychological, behavioral, and biological
implications on people should these consequences be present. This text examines a couple of questions: what is the
neuro-architecture of the built setting, what are its fundamental components, how can it be demonstrated, and what
is the significance of neurological architecture for the health of humans.

IVV. THE SIGNIFICANCE OF THE REVIEW

In prior decades, proponents of environmentally friendly building primarily concentrated on structural safeguarding,
ecological efficiency of structures, and the financial dimensions of community sustainability. The article, which is based
on the societal ecological standpoint of SMART designs for buildings, clarifies methods for evaluating the people-
centered aspect of construction that prioritizes the health of people. It underscores the importance of integrating
Neuroarchitecture into the sustainable construction process by illustrating its proven impacts on persons.

V. METHODOLOGY

The evaluation in question is a qualitative approach to systematic review. Over the course of the past decade (2015-
2024), it focuses on journal articles that were published in English in peer-reviewed scientific journals accessible via
Web of Science, Science Direct, Taylor & Francis, Scopus, Wiley, EBSCO, and Springer. Because of the tremendous
developments in neuroarchitecture that have occurred over the past decade, the researchers focused their attention on
the previous ten years. These advancements have been driven by the rise computational training and technological
advancements have enabled a more precise examination of neurological architecture layout and its effects on
individuals. Rather than concentrating on the neurological architecture development of the structure itself, the
majority of systematic reviews that have been conducted over the past ten years have largely focused on unraveling the
mysteries of neuroscience or the neuroarchitecture of the brain. New terminology approaches, and processes have been
established in the field of neuroarchitecture as a result of research conducted over the past ten years. These studies
have focused on the incorporation of neuroarchitecture into the design of physical environments and its influence on
people through the use of investigations that have integrated neuroarchitecture.
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The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) approach was utilized for the
process of conducting this study. The findings of the research that was carried out in May of 2025 revealed a total of
2,675 studies. A total of 2,610 studies were left investigations that were conducted in languages other than English
were disregarded due to difficulties in providing an appropriate translation and time constraints. Ultimately, the
authors choose study that examines neurological architecture via the lens of constructed surroundings. They omitted
perspectives including neurological science, individual physiology, and the field of neuroscience, culminating in an
aggregate of 245 papers. The researchers refined their research by multiple fields. The present inquiry focuses
exclusively on architectural elements in a structure, hence excluding studies concerning interaction with urbanized and
external surroundings. After analyzing all of the remaining publications, the study was categorized into six principal
topics, each coupled with a corresponding subtheme related to the major theme. The researchers concluded that the
present paper exclusively examines themes one and two, as it addresses the inquiry objectives of the research project
and presents a thematic review of the results in a narrative with descriptions. The researchers established multiple "a
high standard refining" parameters to ensure the results were of superiority. The previous requirements were employed
to direct the pick of the ultimate quantity of investigations. On the basis of experimental procedures carried out with
participants, the papers that have been selected as systematic reviews provide answers to the research issues that are
being investigated in this study. By utilizing digital instruments that are specifically designed to evaluate impacts on
humans, in conjunction with proven psychological models, these studies illustrate the influence that the built
environment has on human well-being. Rather than depending merely on surveys or rating scales, this research reveals
the impact that the built environment. Furthermore, after the elimination of additional investigations, a total of forty
researches were found to be in accordance with the selection criteria. With regard to these studies, this assessment
includes a comprehensive analysis. Figure 2. Below illustrates the PRISMA following process.

Studies identified from databases: Studies removed before soreening:
E ' Web of Science: 1350 " Non Engleh languages studies have
g v Science Direct-425 beenremoved: 65
= * Taylor & Francis: 165 | ™ The duplicated sudies imelevart to
E v Scopus 278 neurcarchitecture rave been
= * Wiley: 267 removed: 1350
= * EBSCO: 63
v Springe- 127
| Sudies removed by filtered vanous
. Studies soreened: 1260 ™ ficlds 1015
=
=
g }
A Studies  evalugted  for  firs | Sudies removed digital  devices
sCreening: 245 7| measurememnt: 206
¥
=
'§ Conclusive studies for this
E systematic review: 40

Figure.2. Methodology after PRISMA Steps for This Systematic Review.
VI. RESULTS AND RESTRICTION

All of the results and restrictions of this systematic review are presented in this section. Nevertheless, the interior
constructed environments explored in the research contain two distinct settings include physical environments, in
which individuals experience a room with regulated circumstances, and virtual settings, wherein individuals engage
with a pre-established simulated context. The two kinds of habitats were examined. Additionally, there exist two
categories of virtual settings: the Cave Automatic Virtual Environment (CAVE), which employs four projections or
devices to construct a spatial area comprising three partitions and a platform, which is termed a "semi-enclosure," and
a complete enclosing known as a simulated image of a confined, intended space which attendees’ access by donning
an item affixed to their forehead [39, 40]. Scholars can assess and analyze the physiological and neurological responses
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of individuals engaged in and traversing structured, monitored settings through the use of virtual reality (VR). This is
because many architectural literatures imply that mobility is particularly important for perception and emotion [41,
42].

Additionally, researchers might meet the four pillars of human welfare via conduct in space by utilizing neuro
architecture. These pillars include human wellness's physical, emotional, intellectual, and social aspects. It was possible
to do this because of the interrelationship between these four components. The foundations of neuroarchitecture and
the components that contribute to human well-being include physiology, physicat echniques, feelings mental behavior,
and cognitive [43]. The study's findings revealed that individuals were influenced by being around a number of
elements of the indoor setting. This was the case in both types of controlled settings, which are virtual and physical
environments simultaneously [44]. However, only a few studies that met the criteria for selection were discovered to
investigate the effects of scents or colours that were predominantly dark. Using natural materials, such as wood,
resulted in a reduction in the cardiac pulse and perspiration reaction of individuals, devoid of their cognitive
knowledge, in the virtual and actual surroundings. This was one of the most notable discoveries about design aspects
[45]. Within the context of an architectural experience, physiological changes occurred either with or without
awareness. The individuals' blood flow varied in certain brain regions, and a link was observed between these
fluctuations and emotional changes. This association demonstrated that emotions might impact wellness by
modulating the body's immune response [46].

Considering that there is evidence to show feelings may impact brain function in fields linked to focus, recall,
inspiration, feelings attitude, and decisions. As a result, studies have been undertaken in schools and hospital
environments to modify behaviors. This research has concentrated on enhancing studying, mental health, and general
well-being, as well as expediting the process of recovery [47]. The results indicate that agreeable settings exert a greater
influence on cognitive function than disagreeable surroundings. The use of fMRI has demonstrated that exposure to
favorable stimuli from the outdoors, including pleasurable locales, activates distinct areas of the brain compared to
exposure to adverse stimuli, for as unfavorable places [48]. In each instance, it was also shown that there were disparities
in the regions of the brain that were stimulated in males and females. Among the brain regions that were shown to be
active in every single instance, in both males and females, were the occipital and limbic lobes, which are accountable
for how we perceive things as well as behavioral and emotional responses reactions, separately [49].

On the other hand, the research utilized a wide range of measurement methods on human subjects, making it
challenging to compare the results of various experiments or connect them with one another [50]. Because many
variables change concurrently in a manner that is not systematic, it is difficult to determine the influence that the
impact of each perceptual aspect on the nervous system and cerebral cortex in experiments performed inside
multimodal actual contexts [51]. To properly evaluate the many changes that have occurred in the variables of the
environment, it is necessary to establish a suitable method for statistical analysis [52]. Moreover, to restrict the variables
in specific trials and evaluate the influence of particular elements, it is essential to fix some of them, even though they
would significantly impact the interior design if they were allowed to change [55]. Either the number of people who
participated in the research was low, or they were all of the same age or belonging to the same group, such as students.
Furthermore, a handful of the literature studies employed an objective evaluation method, without considering the
subjective component that the participants provided. This would have provided further depth to the data that was
gathered from their experiencing of the environment [70, 73].

VII. CONCLUSION

This systematic review explains fully, to what extent this field of inquiry is being studied, through which individuals,
and which methodologies for analyzing feelings and neural processes currently exists. A description for the concept of
neurological architecture was offered. The researchers described the relationship connecting neural architecture,
neurological science, feelings, mental processes, awareness, behaviourl, and biological alterations in the recommended
"periodic paradigm for neurological architecture.". The information processing approaches employed across the
examined study exhibited a shortage of standardization. The employed statistics analysis necessitated further assessment
with greater numbers of samples to yield greater certainty outcomes. To delineate the advancements achieved in the
domain, namely the behavioral, psychological, biological, and cognition effects of neurological architecture features on
individuals. The incorporation of Neuroarchitecture is likely to positively impact individuals engaged in promoting
human well-being. It is recommended to establish standards that include neurological architecture concepts based on
the identified effects on individuals. This overview can assist architects, researchers in Neuroarchitecture, officials, and
users in their work with buildings.
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