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Abstract: Social anxiety has become a
prevalent psychological distress globally,
severely impairing individuals’ social
functioning and mental health. Existing
intervention measures have limitations such
as high dependence on professional guidance
and poor long-term sustainability, making it
urgent to explore innovative and accessible
intervention approaches. This study aims to
examine the mitigative effect of mindfulness
design on social anxiety and clarify its
underlying mechanism. A quasi-experimental
design was adopted, with 86 participants with
mild to moderate social anxiety randomly
divided into an experimental group (receiving
mindfulness-based environmental design
intervention) and a control group (receiving
conventional relaxation guidance). The
intervention lasted for 8 weeks, with data
collected at three time points: pre-
intervention, post-intervention, and 4-week
follow-up. The Liebowitz Social Anxiety Scale
(LSAS) was used to assess the level of social
anxiety, and physiological indicators such as
skin conductance response (SCR) were
supplemented for objective measurement.
Data were analyzed using repeated-measures
ANOVA and simple effect tests. Results
showed that the LSAS scores of the
experimental group were significantly lower
at post-intervention and follow-up than those
at pre-intervention, and were significantly
lower than those of the control group; the
SCR level of the experimental group also
showed a significant downward trend. It is
concluded that mindfulness design can
effectively and sustainably reduce the level of
social anxiety, which provides a new
perspective for the non-pharmaceutical
intervention of social anxiety and enriches the
application scenarios of mindfulness theory in
design science.
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1. Introduction

1.1 Research Background and Significance
With the deepening of digitalization and the
transformation of social interaction modes,
social anxiety has evolved into a widespread
psychological health issue affecting populations
across age groups. The invisible pressure from
virtual social evaluation and the increasing
complexity of real social scenarios have
collectively elevated the incidence of social
anxiety, which manifests as persistent fear of
negative evaluation, avoidance of social
interactions, and physiological discomfort such
as palpitations and sweating during social
engagement. This psychological distress not
only impairs individuals’ ability to establish and
maintain interpersonal relationships but also
exerts adverse impacts on academic achievement,
career development, and overall quality of life.
Current intervention strategies for social anxiety
primarily include cognitive-behavioral therapy,
pharmaceutical interventions, and mindfulness-
based stress reduction programs. However, these
approaches face inherent limitations: cognitive-
behavioral therapy relies heavily on professional
therapists, resulting in limited accessibility due
to resource constraints; pharmaceutical
interventions may induce side effects and fail to
address the root causes of anxiety; traditional
mindfulness programs require long-term
adherence and systematic training, leading to
poor sustainability among the general population.
Against this backdrop, integrating mindfulness
concepts into environmental and product
design—namely mindfulness design—emerges
as a promising innovative intervention pathway.
Mindfulness design transforms abstract
mindfulness principles into tangible design
elements that can be perceived through sensory
experiences, enabling individuals to
unconsciously enter a mindful state in daily
environments without the need for specialized
training. This design paradigm aligns with the
contemporary trend of “health-oriented design”
in the field of design science, which emphasizes
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the integration of psychological health
promotion into built environments and daily
products. The exploration of the mitigative effect
of mindfulness design on social anxiety not only
addresses the practical demand for accessible
and sustainable social anxiety interventions but
also expands the application boundaries of
mindfulness theory in the design discipline. It
provides a new theoretical perspective and
practical framework for the cross-integration of
psychology and design science, contributing to
the development of people-centered design
practices that prioritize mental health.

1.2 Review of Domestic and Foreign Research
Status
Foreign research on mindfulness and social
anxiety has a relatively long history. Early
studies focused on verifying the effectiveness of
mindfulness-based interventions (MBIs) such as
Mindfulness-Based Stress Reduction (MBSR)
and Mindfulness-Based Cognitive Therapy
(MBCT) in alleviating social anxiety. A series of
randomized controlled trials have confirmed that
MBIs can significantly reduce social anxiety
symptoms by improving individuals’ attention
regulation and emotional acceptance abilities. In
recent years, foreign scholars have begun to
explore the integration of mindfulness into
design fields. For example, some studies have
examined the impact of mindfulness-oriented
architectural spaces (e.g., spaces with natural
light and natural material decorations) on
individuals’ stress levels, finding that such
spaces can effectively reduce physiological
arousal related to anxiety. However, existing
foreign research lacks systematic exploration of
the specific mechanisms through which
mindfulness design affects social anxiety, and
most studies focus on general stress reduction
rather than targeted intervention for social
anxiety.
Domestic research on mindfulness and social
anxiety has developed rapidly in recent years,
with most studies focusing on verifying the
effectiveness of MBIs in Chinese populations
and exploring relevant influencing factors such
as personality traits and coping styles. In the
field of design, domestic scholars have paid
increasing attention to the psychological impact
of environmental design, and some studies have
explored the role of natural elements in
environmental design in relieving negative
emotions. However, domestic research on

mindfulness design is still in its infancy. Few
studies have specifically addressed the
application of mindfulness design in social
anxiety intervention, and there is a lack of
empirical research that combines rigorous
experimental design to verify the effectiveness
of mindfulness design. Additionally, both
domestic and foreign research have not yet
formed a unified theoretical framework for
mindfulness design, and the definition, core
elements, and design principles of mindfulness
design remain ambiguous. This research gap
highlights the necessity and urgency of the
current study, which aims to systematically
explore the effect and mechanism of
mindfulness design on social anxiety, thereby
filling the gap in cross-disciplinary research
between mindfulness psychology and design
science.

2. Related Theoretical Foundations

2.1 Core Connotations of Mindfulness Theory
and Mindfulness Design
Mindfulness theory originated from Eastern
Buddhist philosophy and was systematically
introduced into Western psychology by Jon
Kabat-Zinn, who defined mindfulness as
“paying attention in a particular way: on purpose,
in the present moment, and non-judgmentally.”
The core elements of mindfulness include
intentional attention, present-moment awareness,
and non-judgmental acceptance. Through
mindfulness practice, individuals can shift their
attention from ruminative thoughts about the
past or future to the current sensory experiences,
thereby reducing the impact of negative
automatic thoughts on emotions. Contemporary
mindfulness research has confirmed that
mindfulness can regulate the activity of the
prefrontal cortex and amygdala in the brain,
thereby reducing the body’s emotional arousal
response and improving emotional regulation
abilities.
Based on mindfulness theory, mindfulness
design is defined as a design paradigm that
integrates mindfulness principles into the design
process of environments, products, or services to
guide users to perceive the present moment and
achieve a state of non-judgmental awareness
through sensory experiences. The core
connotations of mindfulness design include three
aspects: first, sensory guidance, which stimulates
users’ multiple senses (vision, hearing, touch,
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etc.) through specific design elements to enhance
their awareness of the present moment; second,
simplicity and minimalism, which reduces
redundant design elements to avoid information
overload and help users focus on the current
experience; third, interactive reflection, which
designs interactive links that encourage users to
reflect on their current psychological state and
sensory experiences without judgment. In
environmental design, mindfulness design is
often manifested in the integration of natural
elements (e.g., plants, water features), the
rational layout of light and shadow, the use of
natural materials, and the design of quiet and
comfortable rest spaces. These design elements
work together to create an environment that
facilitates mindfulness, enabling users to
unconsciously enter a state of mindful awareness
in daily life.

2.2 Theoretical Models and Influencing
Mechanisms of Social Anxiety
The cognitive-behavioral model of social anxiety,
proposed by Clark and Beck, is one of the most
influential theoretical models in the field. This
model posits that social anxiety arises from
negative cognitive biases, including excessive
attention to negative social cues, overestimation
of the probability of negative evaluation, and
underestimation of one’s own ability to cope
with social situations. These cognitive biases
lead individuals to experience intense anxiety in
social scenarios, which in turn triggers
avoidance behaviors. Avoidance behaviors
temporarily reduce anxiety, forming a negative
reinforcement loop that maintains and
exacerbates social anxiety symptoms.
The biopsychosocial model of social anxiety
emphasizes the combined influence of biological,
psychological, and social factors on the
development of social anxiety. Biologically,
genetic factors, abnormal activity of
neurotransmitters (e.g., serotonin, dopamine),
and hyperreactivity of the sympathetic nervous
system are important biological bases for social
anxiety. Psychologically, personality traits such
as neuroticism and low self-esteem, as well as
inadequate emotional regulation abilities,
increase the risk of social anxiety. Socially,
negative social experiences (e.g., bullying,
criticism), excessive social expectations from
family and society, and changes in social
interaction modes (e.g., the popularity of social
media) are important triggering factors. The

influencing mechanism of social anxiety is
complex, involving the interaction of multiple
factors at different levels. Therefore, effective
intervention for social anxiety requires a multi-
faceted approach that addresses both cognitive
and behavioral aspects as well as the external
environment.

3. Research Methods

3.1 Research Design and Selection of
Research Objects
A quasi-experimental design with pre-test, post-
test, and follow-up was adopted in this study to
examine the mitigative effect of mindfulness
design on social anxiety. The independent
variable was the type of intervention
(mindfulness design intervention vs.
conventional relaxation guidance), and the
dependent variables were the level of social
anxiety (assessed by the Liebowitz Social
Anxiety Scale, LSAS) and physiological
indicators of anxiety (skin conductance response,
SCR). The control variables included age,
gender, educational background, and previous
mindfulness practice experience.
The research objects were recruited through
online advertisements and offline community
announcements. The inclusion criteria were: (1)
meeting the diagnostic criteria for mild to
moderate social anxiety based on the Diagnostic
and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5); (2) scoring between 30 and 80
on the LSAS; (3) no history of severe mental
illness, neurological diseases, or substance abuse;
(4) no previous participation in mindfulness
training or social anxiety intervention programs;
(5) voluntary participation and willingness to
complete the entire intervention and follow-up
process. A total of 86 eligible participants were
recruited and randomly divided into an
experimental group and a control group using a
random number table, with 43 participants in
each group. During the intervention process, 3
participants in the experimental group and 2
participants in the control group dropped out due
to personal reasons, resulting in a final sample
size of 40 in the experimental group and 41 in
the control group.

3.2 Construction of Mindfulness Design
Intervention Program
The mindfulness design intervention program
was constructed based on the core connotations

Higher Education and Practice Vol. 2 No. 11, 2025

190



of mindfulness design and targeted at the
characteristics of social anxiety. The
intervention was conducted in a dedicated
mindfulness design space, which was designed
to integrate multiple mindfulness elements: (1)
Visual elements: The space was decorated with
natural plants (e.g., ferns, succulents), soft
natural light was introduced through large
windows, and the walls were painted in soft
neutral colors (e.g., light beige, light blue) to
create a calm visual environment. (2) Auditory
elements: Gentle natural sounds (e.g., flowing
water, bird chirping) were played in the space
through hidden speakers to guide participants’
attention to auditory experiences. (3) Tactile
elements: The seats in the space were made of
natural materials (e.g., cotton, wood), and tactile
objects such as smooth stones and soft fabrics
were placed on the tables for participants to
touch and perceive. (4) Interactive elements: A
“mindful breathing corner” was set up in the
space, equipped with a breathing guidance
device that displayed real-time breathing
rhythms to guide participants to practice mindful
breathing.
The intervention lasted for 8 weeks, with 1
session per week and each session lasting 90
minutes. The specific content of each session
included: (1) Warm-up (15 minutes): Guided
participants to perceive the mindfulness design
elements in the space through sensory
exploration activities. (2) Core intervention (60
minutes): Conducted mindfulness exercises
integrated with design elements, such as mindful
observation of natural plants, mindful listening
to natural sounds, and mindful touch of natural
materials. (3) Sharing and reflection (15
minutes): Encouraged participants to share their
experiences during the session without judgment.
The control group received conventional
relaxation guidance, which included muscle
relaxation training and guided imagery,
conducted in a regular conference room with the
same intervention frequency and duration as the
experimental group.

3.3 Determination of Research Tools and
Measurement Indicators
Liebowitz Social Anxiety Scale (LSAS): This
scale is a widely used tool for assessing social
anxiety, consisting of 24 social situations.
Participants are required to rate the fear and
avoidance levels of each situation on a 4-point
scale (0 = none to 3 = severe). The total score

ranges from 0 to 144, with higher scores
indicating higher levels of social anxiety. The
scale has good reliability and validity, with a
Cronbach’s α coefficient of 0.92 in this study.
Skin Conductance Response (SCR): SCR is a
physiological indicator reflecting the activity of
the sympathetic nervous system, which increases
with emotional arousal such as anxiety. A multi-
channel physiological recorder was used to
measure SCR, with electrodes attached to the
index and middle fingers of the participant’s
non-dominant hand. The average SCR value
during a 5-minute social scenario simulation task
was used as the measurement index.

3.4 Data Collection and Statistical Analysis
Methods
Data were collected at three time points: pre-
intervention (T1), post-intervention (T2), and 4-
week follow-up (T3). At each time point,
participants completed the LSAS questionnaire
first, and then their SCR was measured during
the social scenario simulation task. All data were
entered into SPSS 26.0 statistical software for
analysis.
The statistical analysis methods included: (1)
Descriptive statistics: Used to describe the basic
information of the research objects (e.g., age,
gender, educational background) and the
distribution of main variables at each time point.
(2) Independent samples t-test: Used to compare
the baseline differences in LSAS scores and
SCR levels between the experimental group and
the control group at T1. (3) Repeated-measures
analysis of variance (ANOVA): Used to
examine the main effects of time, group, and the
interaction effect between time and group on
LSAS scores and SCR levels. (4) Simple effect
test: Used to further analyze the differences in
LSAS scores and SCR levels within and between
groups at different time points when the
interaction effect was significant. (5) Pearson
correlation analysis: Used to explore the
correlation between LSAS scores and SCR
levels.

4. Research Results and Analysis

4.1 Descriptive Statistics of Basic Information
of Research Objects
Table 1 presents the descriptive statistics of the
basic information of the research objects in the
experimental group and the control group. The
independent samples t-test and chi-square test

Higher Education and Practice Vol. 2 No. 11, 2025

191



showed that there were no significant differences
in age, gender, educational background, and
baseline LSAS scores and SCR levels between

the two groups (all p > 0.05), indicating that the
two groups were comparable at baseline.

Table 1. Descriptive Statistics of Basic Information of Research Objects
Variables Experimental Group (n=40) Control Group (n=41) Statistic p-value
Age (years, M±SD) 26.35±4.28 25.87±4.51 t=0.48 0.632
Gender (n, %) Male: 18 (45.0%); Female: 22

(55.0%)
Male: 19 (46.3%); Female: 22
(53.7%)

χ²=0.02 0.887

Educational background (n, %) Bachelor’s degree and above:
32 (80.0%); Below bachelor’s
degree: 8 (20.0%)

Bachelor’s degree and above:
33 (80.5%); Below bachelor’s
degree: 8 (19.5%)

χ²=0.01 0.921

Baseline LSAS score (M±SD) 56.72±8.35 57.15±8.62 t=-0.20 0.842
Baseline SCR level (μS, M±SD) 3.28±0.76 3.35±0.81 t=-0.37 0.712

4.2 Comparative Analysis of Social Anxiety
Levels Between the Two Groups Before and
After Intervention
The repeated-measures ANOVA on LSAS
scores showed that the main effect of time was
significant (F=68.32, p<0.001), the main effect
of group was significant (F=15.64, p<0.001),
and the interaction effect between time and
group was significant (F=32.47, p<0.001). The
simple effect test showed that at T1, there was
no significant difference in LSAS scores
between the experimental group and the control
group (p=0.842). At T2, the LSAS score of the
experimental group (38.25±7.62) was
significantly lower than that at T1 (56.72±8.35)
(p<0.001) and significantly lower than that of
the control group (50.18±8.15) (p<0.001). The
LSAS score of the control group at T2
(50.18±8.15) was slightly lower than that at T1
(57.15±8.62), but the difference was not
significant (p=0.063).
For SCR levels, the repeated-measures ANOVA
showed that the main effect of time was
significant (F=45.28, p<0.001), the main effect
of group was significant (F=10.36, p=0.002),
and the interaction effect between time and
group was significant (F=20.54, p<0.001). The
simple effect test showed that at T1, there was
no significant difference in SCR levels between
the two groups (p=0.712). At T2, the SCR level
of the experimental group (2.15±0.58) was
significantly lower than that at T1 (3.28±0.76)
(p<0.001) and significantly lower than that of
the control group (2.98±0.65) (p<0.001). The
SCR level of the control group at T2 (2.98±0.65)
was slightly lower than that at T1 (3.35±0.81),
but the difference was not significant (p=0.075).

4.3 Stability Analysis of Social Anxiety Levels
in the Two Groups During Follow-up
The simple effect test of LSAS scores at T3

showed that the LSAS score of the experimental
group at T3 (39.12±7.85) was not significantly
different from that at T2 (38.25±7.62) (p=0.568),
indicating that the mitigative effect of
mindfulness design on social anxiety was stable
during the follow-up period. In contrast, the
LSAS score of the control group at T3
(54.36±8.42) was significantly higher than that
at T2 (50.18±8.15) (p=0.032), indicating that the
effect of conventional relaxation guidance was
not sustainable.

4.4 Correlation Analysis Between
Physiological Indicators and Subjective
Anxiety Scores
Pearson correlation analysis was conducted
between LSAS scores and SCR levels at each
time point. The results showed that there was a
significant positive correlation between LSAS
scores and SCR levels in the experimental group
at T1 (r=0.68, p<0.001), T2 (r=0.62, p<0.001),
and T3 (r=0.59, p<0.001). Similarly, there was a
significant positive correlation between LSAS
scores and SCR levels in the control group at
each time point (T1: r=0.65, p<0.001; T2: r=0.61,
p<0.001; T3: r=0.64, p<0.001). This indicates
that subjective anxiety scores are closely related
to physiological arousal levels, and the reduction
in social anxiety observed in the experimental
group is consistent at both subjective and
physiological levels, confirming the reliability of
the research results.

5. Discussion

5.1 Interpretation of the Mechanism of
Mindfulness Design in Alleviating Social
Anxiety
The research results confirm that mindfulness
design can effectively and sustainably alleviate
social anxiety, and its mechanism may involve
three aspects: first, sensory guidance and
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attention regulation. The mindfulness design
space integrates multiple sensory elements
(vision, hearing, touch) that guide participants to
shift their attention from negative ruminative
thoughts about social situations to current
sensory experiences. This attention shift helps to
break the negative cognitive cycle of social
anxiety, reducing the over-attention to negative
social cues. Second, emotional arousal
regulation. The calm and comfortable
environment created by mindfulness design can
reduce the activity of the sympathetic nervous
system, as reflected by the significant reduction
in SCR levels. This physiological regulation
further alleviates subjective anxiety feelings,
forming a positive feedback loop between
physiology and psychology. Third, non-
judgmental acceptance cultivation. The
interactive elements in mindfulness design
encourage participants to perceive and accept
their current emotional and sensory experiences
without judgment, which helps to improve their
emotional acceptance ability. This ability
enables participants to better cope with anxiety
emotions in social scenarios, reducing avoidance
behaviors.
The mechanism of mindfulness design in
alleviating social anxiety is consistent with the
core ideas of mindfulness theory and the
cognitive-behavioral model of social anxiety. By
transforming abstract mindfulness principles into
tangible design elements, mindfulness design
enables individuals to implicitly acquire
mindfulness skills in daily environments,
avoiding the limitations of traditional
mindfulness training that requires active
participation and long-term adherence. This
provides a new pathway for the popularization of
mindfulness interventions and the alleviation of
social anxiety.

5.2 Analysis of Consistency and Difference
Between This Study and Existing Research
This study is consistent with existing research in
that it confirms the positive role of mindfulness-
related interventions in alleviating social anxiety.
Previous studies have shown that MBIs can
significantly reduce social anxiety symptoms,
and this study extends this conclusion to the
field of design, verifying that mindfulness design,
as a new form of mindfulness intervention, also
has significant mitigative effects on social
anxiety. Additionally, this study’s finding that
the effect of mindfulness design is stable during

follow-up is consistent with the long-term effect
of MBIs observed in existing research.
The differences between this study and existing
research are mainly reflected in two aspects: first,
the form of intervention. Existing research on
mindfulness and social anxiety mainly focuses
on active mindfulness training (e.g., MBSR,
MBCT), while this study explores passive
mindfulness intervention through environmental
design. This passive intervention form is more
accessible and sustainable, as it does not require
participants to have professional mindfulness
knowledge or spend additional time on training.
Second, the research perspective. Existing
research on mindfulness and design mainly
focuses on general stress reduction, while this
study targets social anxiety specifically,
exploring the targeted effect and mechanism of
mindfulness design on this specific
psychological distress. This enriches the
research content of cross-disciplinary fields such
as psychology and design science.

5.3 Innovation Points, Limitations and
Improvement Directions of the Study
The innovation points of this study include: first,
proposing the concept of mindfulness design and
constructing a systematic mindfulness design
intervention program targeting social anxiety,
which enriches the theoretical system of
mindfulness design. Second, adopting a rigorous
quasi-experimental design to verify the
effectiveness of mindfulness design in
alleviating social anxiety from both subjective
and physiological levels, providing solid
empirical evidence for the application of
mindfulness design in psychological health
intervention. Third, exploring the mechanism of
mindfulness design in alleviating social anxiety,
which deepens the understanding of the
interaction between environmental design and
psychological health.
This study also has certain limitations: first, the
sample size is relatively small, and the research
objects are mainly young and middle-aged
people with a certain educational background,
which may limit the generalizability of the
research results. Future studies should expand
the sample size and include participants of
different ages, educational backgrounds, and
cultural backgrounds to improve the external
validity of the results. Second, the follow-up
period of this study is 4 weeks, which is
relatively short. Future studies should extend the
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follow-up period to further verify the long-term
effect of mindfulness design. Third, this study
only explores the overall effect of mindfulness
design, and the independent effects of different
design elements (e.g., natural elements, sound
elements) have not been separated. Future
studies can adopt a factorial design to explore
the independent and interactive effects of
different mindfulness design elements.

6. Conclusion
This study adopts a quasi-experimental design to
systematically explore the mitigative effect of
mindfulness design on social anxiety. The results
show that mindfulness design can significantly
reduce the level of social anxiety in individuals
with mild to moderate social anxiety, and this
effect is stable during the 4-week follow-up
period. The reduction in social anxiety is
reflected in both subjective anxiety scores
(LSAS) and physiological indicators (SCR), and
there is a significant positive correlation between
the two. The mechanism of mindfulness design
in alleviating social anxiety may involve sensory
guidance and attention regulation, emotional
arousal regulation, and non-judgmental
acceptance cultivation.
This study confirms the effectiveness and
sustainability of mindfulness design in
alleviating social anxiety, providing a new
accessible and sustainable intervention pathway
for social anxiety. It enriches the application
scenarios of mindfulness theory in the design
discipline and promotes the cross-integration of
psychology and design science. Future studies
should address the limitations of this study,
expand the research scope, and further explore
the mechanism and application of mindfulness
design to provide more comprehensive
theoretical support and practical guidance for the
promotion of public mental health.
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