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1. Introduction

Positive indoor environments can improve occupant comfort and well-being by induc-
ing positive perceptual outcomes. Uncomfortable environments, including noise, improper
temperature, humidity, dim lighting [1,2], poor air quality, and unpleasant smells [3,4], may
impede the quality of life and negatively affect occupants’ experiences [5,6]. Furthermore,
prolonged exposure to suboptimal indoor environments may lead to adverse changes in
individual health conditions. In order to ensure positive indoor environments for occu-
pants, perceptual quality assessment has been introduced and extensively studied in recent
years. Influenced by indoor environmental quality (IEQ), it is necessary and beneficial to
explore how humans perceive and what effects the environment brings. While there is
still a limited understanding of the intrinsic neurological and biological mechanisms of
human perception, it is still worthwhile to investigate indoor environmental quality from
this perspective.

Despite ongoing research efforts in this area, the underlying mechanisms linking
environmental factors and their perceptual effects on users still need to be fully understood.
Furthermore, as researchers explore these relationships, additional challenges emerge in
terms of psychological and sociological methodologies. It is necessary for researchers
and practitioners in built environments to address these issues. Therefore, this Special
Issue aims to gather articles that discuss indoor environmental quality and occupant
comfort. The articles in this Special Issue encompass different research categories, ranging
from conceptual analyses and reviews to research papers. The studies presented here
investigate the characterization and perception of both individual indoor environments
as well as complex environmental interactions, along with their management and design
implications. The focuses of these investigations include both theoretical aspects (including
the relationships between environmental quality and psychological or physiological effects)
and methodological aspects (including protocols and procedures for gathering objective
and subjective data).

2. Research Themes

Considering the broad scope of this Special Issue’s call, the topics and research ques-
tions addressed by the submissions are diverse. We have identified common themes and
clustered all published papers under three categories: (1) design-based optimization of
indoor environment performance, (2) comfort evaluation of IEQ, and (3) the impact of
IEQ on psychophysiology. These contributions help to advance the scientific conversation
concerning these important issues.

2.1. Design-Based Optimization of Indoor Environment Performance

Improving indoor environmental performance and reducing building energy con-
sumption through active and passive design has become an important research field. The

Buildings 2023, 13, 1400. https://doi.org/10.3390/buildings13061400 https://www.mdpi.com/journal/buildings

https://doi.org/10.3390/buildings13061400
https://doi.org/10.3390/buildings13061400
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/buildings
https://www.mdpi.com
https://orcid.org/0000-0001-5610-6558
https://doi.org/10.3390/buildings13061400
https://www.mdpi.com/journal/buildings
https://www.mdpi.com/article/10.3390/buildings13061400?type=check_update&version=1


Buildings 2023, 13, 1400 2 of 3

articles published in this Special Issue are representative of this research field. Scholars
focus on how to effectively improve indoor thermal comfort [7], air quality [8], lighting
performance [9–12], and sound insulation performance [13], and reduce building energy
consumption by optimizing building equipment [7–9], interior spaces [10–12], and building
structures [13]. In addition, the functional types and geographical locations of the research
objects are different. Zhang et al. [8] studied a new ventilation system for rural houses in
severely cold regions of China in winter. Piraei et al. [10], Ma et al. [11], and Jia et al. [12]
explored the optimal design of daylighting performance of heritage buildings in high-
latitude areas and classrooms in mid-latitude areas. Qu et al. [13] conducted a study on
the sound insulation performance of interior partition structures for a hotel. These studies
have provided a reference and evaluation basis for architectural design to improve indoor
environmental performance.

2.2. Comfort Evaluations of IEQ

The articles published on this topic are representative of the exploration of comfort
evaluations, and researchers have found that the positive design of the environment can
significantly improve comfort. They cover a diverse range of occupant types, including
studies on the elderly [14], visually impaired individuals [15], and infants [16]. The exam-
ined architectural types and geographic locations also vary, including historical residents
in Zanzibar [17], school buildings under both severely cold areas in China [18] and mild
climate areas in Japan [16], and office buildings in North China and America [19]. These
articles have investigated the impact of acoustic [15,20], lighting [14], and thermal [16–19]
indoor environmental quality on comfort.

2.3. Impact of IEQ on Psychophysiology

IEQ has significant impacts on occupants, both psychologically and physiologically.
Researchers have conducted studies on public buildings, such as offices [21], schools [22,23],
shopping malls [24], hotels [25,26], and elderly facilities [27], by using a variety of methods,
including field measurements, simulations, behavioral observations, questionnaires, and
interviews, as well as tools such as virtual reality (VR) and electroencephalography (EEG).
Some interesting findings deserve attention: interior natural lightscapes can influence
physiological indicators [21], whereas colors can impact emotional indicators [22,25]. These
findings potentially provide supporting data for further developments in the therapeutic
effects of indoor environments on health.

3. Concluding Remarks

Although the three themes discussed above do not comprehensively cover all the as-
pects of IEQ and occupant comfort, they highlight some “hot topics” relevant to researchers.
It is worth noting that as a research area examining the impacts of the environment on
occupants, this field is still evolving and expanding to a certain extent, particularly with
the integration of research methods from fields such as neuroscience, computer science,
psychology, and sociology into architectural research. Examples of such methods include
virtual reality techniques, Heart Rate Variability (HRV) and EEG measurement, on-site
investigation, and behavioral observation. The interdisciplinary nature of these approaches
helps researchers to better understand how the built environment affects human perception,
as well as how architectural design can support better human experiences. In future re-
search, it is important to engage a wider range of stakeholders in the discussion, including
the general public, government, investors, building professionals, designers, and artists.
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