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Highlights

- Development of an integrated conceptual framework for healthy—smart urban design based on smart city principles in Rasht
Municipality Square.

- Empirical validation of the proposed model using exploratory factor analysis and multiple regression based on users’ perceptions in
Rasht Municipality Square.

- The healthy—smart urban design model in Municipality Square, Rasht, comprises land-use and activity diversity, visual attractiveness,
place quality, accessibility, welfare and healthcare services, economic vitality, urban infrastructure, and urban sustainability.

- The key indicators are social and land-use diversity, access to green and seating spaces, and acoustic comfort.

n recent decades, the rapid expansion of smart technologies, together with socio-spatial Received 22/03/2026
Itransformations in cities, has underscored the need to redefine the concepts of the “healthy city” and Revised 02/05/2026
the “smart city” at the scale of urban public spaces. Although theoretical frameworks in this field have Accepted 15/05/2026
been widely developed, their translation into practical urban design and empirical validation remains Available Online  21/06/2026

limited. This study aims to conceptualize and empirically validate a healthy- smart urban design model
at the urban space scale.

In the first stage, an initial conceptual framework was developed through a comprehensive literature
review and refinement of indicators, resulting in 38 indicators operationalized in a field survey. Data

Urban Design
Healthy City
Smart City

were collected via a questionnaire from 129 respondents in Municipality Square, Rasht. Exploratory
factor analysis (EFA) yielded nine factors and 35 final indicators, explaining 63% of the total variance.
To further validate the model and examine the influence of extracted factors on the dependent variable, )
Exploratory Factor Analysis
multiple linear regression analysis was conducted. The results indicate that the model has an acceptable
fit (Adjusted R?=0.419). Among the identified factors, land-use and activity diversity exerts the strongest

effect (B = 0.472) on achieving a healthy- smart urban space.

Rasht Municipality Square

The findings highlight that such spaces are shaped by the multidimensional interaction of factors
including land-use and activity diversity, visual attractiveness, place quality, accessibility, and welfare
services. Additionally, key determinants include social and ethnic diversity, access to seating and resting
areas, access to green spaces, and acoustic comfort.

The proposed framework provides a practical basis for prioritizing urban design interventions and
policy-making, while offering an operational model for integrating healthy- smart city principles at the
scale of urban public spaces.
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ntroduction: In recent decades, alongside rapid urbanization and the expansion of emerging
Itechnologies, increasing attention has been paid to the concepts of the “healthy city” and the “smart
city” as two complementary approaches to improving urban quality of life. While the healthy city approach
emphasizes the enhancement of citizens’ physical, mental, and social well-being, the smart city approach
focuses on improving efficiency, sustainability, and the quality of urban services through the use of advanced
technologies. However, despite the development of theoretical frameworks in these fields, the integration
of these concepts at the level of urban public space design- particularly at the tangible urban scale- has
received limited attention. The significance of this issue lies in the fact that urban public spaces, as primary
settings for social interaction, play a crucial role in promoting urban health and livability. In this regard,
Rasht Municipality Square, as one of the most important urban public spaces in the city, holds considerable
potential for examining and conceptualizing this integrated approach. Nevertheless, a comprehensive
analysis of the relationship between health-oriented and smart components in this space remains lacking.
Accordingly, the present study aims to develop an integrated conceptual framework for healthy— smart
urban space design and to empirically validate this framework in Rasht Municipality Square. The study
seeks to address how the integration of urban health components and smart technologies can contribute
to enhancing the quality of urban public spaces.

aterials and Methods: This study is applied in terms of purpose and descriptive—analytical in
M nature, adopting a quantitative approach. Initially, healthy city and smart city indicators were extracted
from the literature and refined for the urban public space scale based on criteria such as compatibility with
spatial scale, simultaneous relevance to health and smartness, measurability, and spatial applicability. The
relative importance of the criteria was determined using the Analytic Hierarchy Process (AHP), and the
indicators were ranked using a decision-making matrix. Ultimately, a conceptual framework for healthy-
smart urban space was developed across five dimensions-economic, social, managerial, physical, and
environmental- comprising 12 components and 52 indicators. Of these, 38 indicators were selected for
questionnaire design, and data were collected using a five-point Likert scale in Rasht Municipality Square.
Out of 135 distributed questionnaires, 129 valid responses were used for analysis. To assess construct
validity and extract underlying dimensions, exploratory factor analysis (EFA) was conducted, supported by
the Kaiser—Meyer—Olkin (KMO) measure and Bartlett’s test. Subsequently, multiple regression analysis was
employed to examine the relationships among variables. All statistical analyses were performed using SPSS
software.

indings: The results of the exploratory factor analysis (EFA) indicate that, out of the initial 38 indicators,
F35 indicators were retained and organized into 9 main factors, which together explain 63% of the total
variance. These factors reflect the multidimensional nature of healthy-smart urban design at the urban
space scale, encompassing physical, social, functional, and environmental dimensions. The findings further
reveal that land-use and activity diversity, visual attractiveness, place quality, accessibility, and access to
urban amenities are among the most influential components in shaping healthy-smart urban design. These
factors highlight the importance of creating vibrant, visually engaging, and functionally efficient urban
spaces that support diverse activities and enhance users’ spatial experience. The results of multiple linear
regression analysis demonstrate that the proposed model has an acceptable level of fit (Adjusted R? =
0.419), indicating that the extracted factors provide a satisfactory explanation of the dependent variable.
Among these, land-use and activity diversity, with a beta coefficient of 0.472, has the strongest impact on
achieving healthy-smart urban design in Rasht Municipality Square. This underscores the critical role of
mixed-use development and activity intensity in enhancing the vitality and functionality of public urban
spaces. From an urban design perspective, these findings suggest that targeted interventions should focus
on enhancing land-use diversity, improving visual and spatial quality, and strengthening accessibility and
service provision. Such interventions may include the integration of mixed-use functions, the redesign of
public spaces to improve visual coherence and attractiveness, the enhancement of pedestrian connectivity,
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and the provision of smart and accessible urban amenities. Overall, the findings indicate that the realization
of healthy- smart urban spaces is the result of a multidimensional interaction of physical, social, and
functional factors, with activity diversity and environmental quality playing a more prominent role. These
results provide a data-driven basis for guiding urban design interventions and support the development of
more responsive, inclusive, and high-quality public urban spaces.

iscussion and Conclusion: The findings of this study indicate that healthy- smart urban design
Dcannot be understood within a single-dimensional framework; rather, it emerges from a complex
interaction of physical, social, and functional factors. This highlights the necessity of adopting an integrated
and interdisciplinary approach to enhance the quality of public urban spaces, one that simultaneously
addresses multiple dimensions of the urban experience. In relation to the existing literature, the results
confirm that key principles emphasized in healthy city studies-such as environmental quality, social
interaction, and accessibility- can be effectively translated and operationalized at the urban design
scale. Moreover, the alignment of the findings with smart city approaches suggests that concepts such
as service efficiency, responsiveness to user needs, and improvement of spatial experience are not
limited to technological infrastructures, but require their integration into tangible urban design elements.
Furthermore, the prominence of activity diversity and environmental quality can be interpreted within the
theoretical frameworks of urban vitality and place-making. This suggests that urban spaces can function
as healthy- smart environments when they support diverse activities, encourage social interaction, and
provide a high-quality spatial setting that enhances users’ experiences. From a practical perspective,
the findings imply that urban design interventions should not be defined in a one-dimensional or purely
physical manner. Instead, they should focus on enhancing functional diversity, improving visual and
perceptual quality, strengthening accessibility, and increasing the usability of public spaces. In addition, the
integration of smart technologies in the form of urban services and amenities can play a complementary
role in improving efficiency and enriching user experience. Despite its contributions, this study is subject to
certain limitations. The analysis was conducted within a single urban space, which limits the generalizability
of the findings to other contexts. Additionally, the reliance on perception-based data may introduce
subjective bias. Furthermore, the absence of temporal and behavioral data restricts the ability to capture
the dynamic patterns of space usage. Accordingly, future research is recommended to test the applicability
of the proposed model in diverse urban contexts and spatial settings to enhance its generalizability. The
incorporation of spatial data, advanced analytical methods, and emerging technologies such as sensors and
big data analytics can contribute to a more comprehensive understanding of user behavior and improve
the robustness of urban design models. Finally, greater attention to social and behavioral dimensions,
alongside physical and technological aspects, can support the development of more holistic frameworks
for healthy- smart urban design.
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Elucidating a Healthy- Smart Urban Design Model at the Scale of Public Urban Spaces:
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Highlights

- Development of an integrated conceptual framework for healthy—smart urban design based on smart city principles in Rasht
Municipality Square.

- Empirical validation of the proposed model using exploratory factor analysis and multiple regression based on users’ perceptions in
Rasht Municipality Square.

- The healthy—smart urban design model in Municipality Square, Rasht, comprises land-use and activity diversity, visual attractiveness,
place quality, accessibility, welfare and healthcare services, economic vitality, urban infrastructure, and urban sustainability.

- The key indicators are social and land-use diversity, access to green and seating spaces, and acoustic comfort.

n recent decades, the rapid expansion of smart technologies, together with socio-spatial Received 22/03/2026
I transformations in cities, has underscored the need to redefine the concepts of the “healthy city” and Revised 02/05/2026
the “smart city” at the scale of urban public spaces. Although theoretical frameworks in this field have Accepted 15/05/2026
been widely developed, their translation into practical urban design and empirical validation remains Available Online 21/06/2026

limited. This study aims to conceptualize and empirically validate a healthy- smart urban design model
at the urban space scale.

In the first stage, an initial conceptual framework was developed through a comprehensive literature
review and refinement of indicators, resulting in 38 indicators operationalized in a field survey. Data
were collected via a questionnaire from 129 respondents in Municipality Square, Rasht. Exploratory
factor analysis (EFA) yielded nine factors and 35 final indicators, explaining 63% of the total variance.
To further validate the model and examine the influence of extracted factors on the dependent variable,
multiple linear regression analysis was conducted. The results indicate that the model has an acceptable
fit (Adjusted R?=0.419). Among the identified factors, land-use and activity diversity exerts the strongest
effect (B = 0.472) on achieving a healthy- smart urban space.

Urban Design

Healthy City

Smart City

Exploratory Factor Analysis
Rasht Municipality Square

The findings highlight that such spaces are shaped by the multidimensional interaction of factors
including land-use and activity diversity, visual attractiveness, place quality, accessibility, and welfare
services. Additionally, key determinants include social and ethnic diversity, access to seating and resting
areas, access to green spaces, and acoustic comfort.

The proposed framework provides a practical basis for prioritizing urban design interventions and
policy-making, while offering an operational model for integrating healthy- smart city principles at the
scale of urban public spaces.

© [2026] by the author(s).
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