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Abstract

In recent years, depression that is the common mental disorder has become increasingly prevalent especially
because of home quarantine imposed by the COVID-19 pandemic. One the other hand, housing as the
essential container of human life in quarantine period become more effective specially on mental states and
moods of human. Semi-open space design in housing is vital factor on reducing depression in quarantine
period. So that, the aim of the paper is investigation of the effect of various semi-open spaces design
parameters in reducing depression in quarantine period of COVID-19. The research employs a mixed-
methods approach. In the literature review, the parameters of the paper were defined with descriptive method
and then, the parameters were weightened by Shannon entropy. Subsequently, a questionnaire based on the
weighted parameters is administered to the statistical population of residents in Vanak district. The survey
method is used in this section. A Friedman test is conducted to rank the parameters on the questionnaire.
The result shows that dimension of space; spatial diversity, archirectural details, lighting, greenery and
placement of semi open space in plan are respectively the most influential factors of semi-open spaces in
‘reducing depression. The proposed design solutions for these factors are as follows: Space Dimensions:
Minimum width of 2.5 meters and accordion doors, Spatial Diversity: Flexible furniture and minimum
dimensions of 2.5 * 5 meters to accommodate diverse activities, aligning with the spatial dimensions,
Architectural Details: Consideration of color, material properties, scent, water features, and vegetation,
Natural Lighting: Deployable awning structures for the semi-open space roof, Greenery: Vegetation and
planting possibilities in the veranda area using modular, interconnected flower pots. The findings highlight
the significance of incorporating semi-open spaces in residential design to mitigate depression during the
COVID-19 pandemic. The proposed design solutions offer practical guidelines for architects and urban
planners to enhance residential well-being in the face of public health challenges.
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Introduction

The COVID-19 pandemic has led to a diminished role of public spaces, increased physical and social
distancing, and home quarantine, resulting in individuals spending more time indoors. This has highlighted
the significance of homes and semi-open spaces as the primary means of connecting with the outside world.
The need to reconsider the design of semi-open spaces and address new needs and activities in the context
of the pandemic and post-pandemic era has motivated this research. This study explores various design
strategies for semi-open spaces and their relationship to mitigating quarantine-induced depression. Due to
housing shortages and recent housing policy trends, the role of semi-open spaces has become increasingly
limited, sometimes eliminated or rendered unusable through inappropriate design. Given the challenges
posed by the COVID-19 pandemic and quarantine, the provision of semi-open spaces is essential for shaping
daily life activities, fostering social interaction, and connecting with nature. In light of this, the following
research question is posed to elucidate the relationship between these two aspects and the significance of
semi-open spaces in alleviating quarantine-induced depression: Which of the various design parameters of
residential semi-open spaces has the greatest influence on reducing depression caused by home quarantine
imposed by the COVID-19 pandemic? Whatare the proposed design guidelines related to most effective
parameters of residential semi-open spaces in reducing depression?

Materials and Methods

The methodology of this study can be summarized in the following steps:

1. Literature Review: A descriptive-analytical approach was employed to conduct a comprehensive literature
review using library resources and documentary sources. This review aimed to identify and extract relevant
parameters related to semi-open spaces, depression, and quarantine.

2. Parameter Weighting and Analysis: Shannon entropy was utilized to assign weights and analyze the
identified parameters. The results of this analysis were then compared to the frequency of occurrence of
these parameters.

3. Identification of High-Priority Parameters: The final parameters with higher priority, obtained from the
comparison of Shannon entropy and frequency analysis, were organized into a cross-reference matrix. Based
on this matrix, corresponding design strategies were developed for each intersection.

4. Survey Design and Implementation: The final parameters identified from the cross-reference matrix,
including spatial dimensions, diversity, building details, lighting, greenery, and terrace placement in the plan,
formed the basis for the questionnaire design. A survey method was employed using a questionnaire tool to
assess these parameters in the Deh Vanak neighborhood as a case study. The questionnaire consisted of 9
questions about quarantine, 9 questions about depression, and 9 questions about semi-open spaces, using a
Likert scale format.

5. Data Collection and Analysis: the collected data from the questionnaire was analyzed using statistical
methods to identify relationships between the identified design parameters of semi open space and
quarantine-induced depression.

6. Design Strategy Development: Based on the findings of the data analysis, specific design strategies were
developed for semi-open spaces to mitigate quarantine-induced depression. These strategies addressed the
high-priority parameters identified in the previous steps.

Results

The Friedman test revealed significant differences among the parameters, identifying six parameters as the
most critical design indicators for semi-open spaces in mitigating depression in residential settings during
quarantine.

Table 6 illustrates that the vatiables of spatial dimensions, diversity, building details, lighting, greenery, and
terrace placement in the plan demonstrate significant differences from other variables and represent higher
design priorities. Consequently, six of the initial 13 parameters, which exhibited significant weight differences
compared to the other parameters, were selected for developing design strategies.

Tab 1. Ranking of parameter weights and significance (Authors)

Rank Mean of friedman test Design parameter
1 12.67 Spatial dimensions
2 10.77 Diversity
3 10.05 Building details
4 9.8 Lighting
5 9.34 Greenery
6 8.27 Terrace placement in the plan
7 7.76 privacy
8 5.95 view
9 4.37 Private gathering place
10 3.42 flexibility
11 3.40 safety
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Rank Mean of friedman test Design parameter
12 2.73 Acoustic control
13 2.48 Air conditioning

Discussion and Conclusion

The research findings emphasize the importance of semi-open spaces under quarantine conditions and the
diversity of activities that can be accommodated within these spaces. This variable aligns with the concepts
of spatial diversity and appropriate dimensions for engaging in various activities. To achieve the intended
functionality of these concepts and indicators, design strategies for semi-open spaces aimed at reducing
depression are presented in the following section. These strategies elaborate on design ideas and solutions.
1. Spatial Dimensions: The first design strategy focuses on spatial dimensions. All semi-open spaces should
have a minimum width of 2.5 meters. Accordion doors should be used for the entrances to these spaces,
allowing them to be opened to connect the terrace (seating/bedroom) space with the outdoor space
seamlessly when needed. These doors can also be partially opened for ventilation.

2. Spatial Diversity: The second parameter is spatial diversity, which can be addressed by considering various
activities for the terrace. These activities may include exercising, cooking, urban gardening, eating meals on
the terrace, and reading. This parameter also parameter with spatial dimensions, as a terrace with minimum
dimensions of 2.5 meters by 5 meters can support a range of activities.

3. Building Details: Building details, as determined through research, may encompass elements such as color,
material composition, smell, water features, plant cover, and more. For instance, wood can be used for
flooring in veranda spaces, Amin al-Dawleh vines may be integrated into terraces, and water features can be
used to create a sense of tranquility.

4. Lighting: Lighting is the fourth factor to consider in the design. While maximizing natural sunlight, it is
essential to implement glare control strategies. As illustrated in the diagram below, a foldable tent-like
structure can be used as the roof of the terrace space.

5. Greenery and Plant Cover: Greenery and plant cover, along with the possibility of planting in the veranda
space, can be achieved using modular-shaped planters that can be interconnected to create diverse green
spaces, as shown in the diagram below.

6. Terrace Placement in the Plan: The final design strategy focuses on the placement of the terrace within the
overall plan.
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Table 1. Indicators, sub-indicators and keywords related to quarantine, semi-open space and
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Table 3. variables and related questions in questionnaire
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Table 4. Ranking of questionnaire variables based on Friedman tes
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Fig 1. Space dimension design solution
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Fig 5. Lighting solution
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