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Highlights

e The psychological quality of urban spaces and the mental health of urban residents are influenced
by urban design grounded in multisensory perception.

e  Stress reduction and psychological restoration in urban environments result from the interaction and
synergy of acoustic and visual stimuli.

e The effect of acoustic environments on reducing urban stress is 1.4 times greater than that of visual
environments.

e Urban environments combining natural landscapes with nature sounds provide the highest
restorative potential.

Extended Abstract
Introduction

Urban stress, one of the most prevalent mental health-related conditions, reflects the relationship between the
urban environment and human psychological well-being. In this context, improving the quality of urban spaces
through therapeutic urban design contributes to enhancing residents’ mental health. Perceived stress in urban
environments is influenced by both acoustic and visual settings, as well as by environmental stressors such as
natural features, traffic, enclosure, crowding, and natural or human-made sounds.

Although previous studies have highlighted the importance of acoustic and visual environments in promoting
mental health, their independent and interactive effects on perceived urban stress remain insufficiently understood.
Consequently, research tailored to the specific environmental and cultural context of Isfahan is necessary to
advance knowledge in urban psychology. Accordingly, this study addresses the following research question:

How do acoustic and visual environments affect residents’ perceived stress levels in the urban spaces of Isfahan?
Theoretical Framework

According to Environmental Stress Theory, psychological stress results from the dynamic interaction between
individuals and their surrounding urban environment. Through cognitive appraisal, individuals interpret
environmental conditions as pleasant or unpleasant, compatible or incompatible with their preferences, needs, and
coping abilities (Vaessen et al., 2016). Consequently, environmental perception and stress experience are shaped
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by both exposure to environmental stimuli and the psychological responses that follow such exposure (Crosswell
& Lockwood, 2020).

Based on the physiological functions of human senses, approximately 80% of environmental information is
perceived through vision, reflecting the dominance of spatial perception, while the remaining 20% is received
through hearing, emphasizing temporal perception. Therefore, stress experienced in urban environments is
influenced by the interaction between acoustic and visual stimuli.

Furthermore, citizens’ perceptions of stress and their responses to acoustic and visual environments may vary
according to their lived experiences, lifestyles, and social, economic, environmental, and ecological contexts.
Finally, perceived psychological stress can be assessed either through individuals’ subjective evaluations of
negative emotions—such as pressure, fear, or discomfort—or through the physiological and psychological
symptoms reported following exposure to stressors (Tryon et al., 2015).

Methodology

This study employed a laboratory-based experimental design to evaluate the therapeutic effects of acoustic and
visual environments on residents’ perceived stress in urban spaces in Isfahan. A two-way factorial design (four
acoustic environments x five visual environments) was adopted, with participants randomly assigned to one of 20
virtual reality environments.

Twenty videos were developed to simulate realistic urban experiences by combining images of selected urban
locations in Isfahan—including Shahid Rajaei Park, Sepah Street, Imam Ali Underpass, and Shahid Keshvari
Neighborhood—with three categories of sounds: nature sounds, crowd murmurs, and traffic noise. Nature sounds
represented restorative experiences in green spaces, crowd sounds reflected everyday human activity, and traffic
noise represented common urban stressors.

A total of 100 students from the Art University of Isfahan completed the Trier Social Stress Test (TSST) to induce
a moderate level of stress before exposure to the experimental environments. Participants reported their perceived
stress levels before and after exposure using the State—Trait Anxiety Inventory (STAI).

The independent effects of acoustic and visual environments, together with their interaction effects, were
examined. In addition, the mean stress reduction associated with each of the 20 acoustic—visual combinations was
calculated to rank the environments from the most to the least restorative, thereby identifying desirable and
undesirable combinations for restorative urban design.

Results and Discussion

The findings reveal several major patterns regarding the effects of acoustic and visual environments on perceived
urban stress in Isfahan.

e The combination of natural landscapes and nature sounds, such as Shahid Rajaei Park accompanied
by birdsong and flowing water, produced the greatest restorative effect.

e Urban environments characterized by built landscapes, such as Sepah Street, the Imam Ali
Underpass, and the Keshvari Neighborhood, and by artificial sounds, including traffic noise and
crowd murmurs, demonstrated considerably lower restorative potential and, in some cases, increased
perceived stress.

e The adverse effects of traffic noise were not fully mitigated by the presence of natural visual
environments.

e  The synergy between natural auditory and visual stimuli enhanced parasympathetic nervous system
activity and reduced both physiological and psychological stress responses.

e Urban spaces characterized by heavy traffic and crowd density generated the highest levels of
perceived stress because they reduced the sense of control, disrupted environmental processing, and
increased sympathetic nervous system activation.

e Although enclosure had a smaller influence on stress than traffic and crowding, it increased
psychological pressure in critical situations by restricting visual openness and creating a sense of
confinement.
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Conclusion

The findings indicate that the effect of acoustic environments on reducing urban stress is 1.4 times greater than
that of visual environments. Moreover, environments with natural characteristics, whether auditory or visual,
provide greater restorative benefits than environments dominated by artificial features. Among all environmental
combinations, natural landscapes accompanied by nature sounds produced the greatest reduction in perceived
stress.

These findings demonstrate that acoustic and visual environments influence perceived stress both independently
and interactively. Their interaction plays a critical role in improving the psychological quality of urban spaces and
shaping users’ restorative experiences. Consequently, paying attention to multisensory harmony in urban design
can contribute significantly to promoting mental health and creating healthier, more restorative urban
environments.
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Note: The mean descriptive statistics are of the change in anxiety for the acoustic-visual environments estimated as the
marginal mean. Each pair com- parison between the acoustic-visual environment and the control group are adjusted
using an independent variable (acoustic-visual condition) and multiple confounding factors (see Table 1 for details). Pair
comparisons between acoustic-visual environments and the control group are based on estimated marginal means; 95 %
CI denotes 95 % confidence interval for difference: ! p <.10. *n <.05. **p <.01.

20 Marginal Mean Differences
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