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Abstract 

Previous studies examining the link between urban health and land use have predominantly relied 
on qualitative or descriptive approaches, lacking comprehensive quantitative frameworks capable of 
systematically identifying influential factors and prioritizing interventions. This research introduces 
a multi-method analytical framework incorporating MAXQDA, Factor Analysis, and Importance–
Performance Map Analysis (IPMA). In the first phase, MAXQDA was used to conduct qualitative 
content analysis and identify urban health indicators most influenced by land use. These indicators 
were assessed through a structured questionnaire comprising 41 items, distributed among residents 
of three neighborhood units within Phase 2 of Parand New Town, with a minimum residency 
requirement of five years to ensure data reliability. Factor Analysis was employed to reduce the 
broader set of indicators into a smaller number of latent constructs, each reflecting a distinct 
dimension and forming the basis for the composite Urban Health Index. Subsequently, IPMA was 
applied to evaluate the importance and performance of each indicator within individual 
neighborhoods, enabling the identification of local intervention priorities. The findings show a 
substantial influence of the land use system on urban health. The second neighborhood unit, 
characterized by superior accessibility and a broader range of land uses, achieved the highest score 
of 3.062. This analytical framework offers urban planners a replicable and practical tool for 
identifying and prioritizing interventions that promote health-oriented and sustainable urban 
development. 

Keywords: urban health; land use; importance-performance map analysis (IPMA); MAXQDA; 
Parand New Town 
 

1. Introduction 

Urban health and urban planning have long been closely intertwined, even prior to their 
recognition as separate academic fields. As cities expanded throughout the 19th century, rapid 
urbanization, inadequate sanitation, poor water supply, inefficient waste management systems, and 
substandard housing created unhealthy urban environments that contributed to the spread of 
diseases (Corburn, 2009; Fee, 1987; Kenzer, 2000)  .These historical experiences underscored how 
urban environments could directly influence the physical and mental well-being of city residents. In 
the 21st century, it is widely recognized that urban environments not only contribute to health risks 
but also impact health equity (Houghton & Castillo-Salgado, 2017; Zhu et al., 2021; Van Cauwenberg 
et al., 2022; Xing et al., 2024). Factors such as land use paĴerns, access to green spaces, traffic 
management, urban climate regulation, and building standards all significantly influence public 
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health outcomes  (J. Kim et al., 2022; McGreevy et al., 2020; Mueller et al., 2023; Vegaraju & Amiri, 
2024).Despite this awareness, the comprehensive examination of how spatial configurations of land 
use interact with urban health dimensions remains limited, particularly at the neighborhood scale, 
where such interactions are most palpable. 

Although different  studies have investigated urban health indicators, most have relied on 
qualitative or descriptive methodologies, lacking robust analytical frameworks that integrate spatial 
configurations and health metrics. Moreover, concepts such as Systems Thinking and Ecological 
Urbanism, which emphasize the complexity and adaptability of urban systems, are often overlooked 
in empirical studies focusing on urban health. These approaches recognize cities as complex adaptive 
systems where various social, ecological, and infrastructural elements interact and influence health 
outcomes through dynamic feedback loops. 

Our aim was to develop a multi-method analytical framework combining Factor Analysis and 
Importance-Performance Map Analysis (IPMA) to evaluate urban health and its relationship with 
land use paĴerns within Parand New Town. By utilizing this integrated approach, the study seeks to 
identify and prioritize the most influential factors related to urban health and provide practical 
recommendations for enhancing the well-being of urban residents through targeted land use 
interventions. 

2. Literature Review 

The World Health Organization (WHO) is widely acknowledged as the originator of the “urban 
health” paradigm and the Healthy Cities movement, having laid the conceptual groundwork that 
has informed a broad spectrum of studies in recent decades. In most of these investigations, urban 
health is treated as a dependent outcome, shaped by diverse factors such as air pollution, land use 
paĴerns, housing quality, access to healthcare, and urban infrastructure (Galea et al., 2005; Kenzer, 
2000; Moore et al., 2003; Rydin & Bleahu, 2012). 

Recent scholarship has expanded this foundation by exploring the role of environmental 
exposures in shaping health outcomes across urban populations. For instance, Helbich et al   . (2024) 
reviewed the impact of air pollution, noise, and green space deprivation on children's cognitive and 
physical development. Raza et al. (2024) focused on the implications of green space transformations 
for health and educational outcomes, highlighting underlying structural inequities. 

Although recent studies have explored the link between land use and urban health, relatively 
few have employed integrative, spatially explicit frameworks at the neighborhood level. Many 
remain focused on single dimensions or rely on descriptive approaches, limiting their applicability 
for local planning. We developed a multi-method analytical framework—including qualitative 
coding using MAXQDA, factor analysis, and Importance–Performance Map Analysis (IPMA)—to 
identify and prioritize health indicators related to land use. Our primary aim is to provide a practical 
tool to support neighborhood-level, health-oriented urban planning. Although this study focuses on 
urban health, the proposed framework is adaptable and can be applied to other neighborhood-scale 
planning approaches—such as livability, spatial equity, or resilience—particularly in data-scarce 
environments. 

Chronology of Urban Health 

The idea of public responsibility for health has existed since long before the rise of modern urban 
planning and public health. Early actions like quarantine laws and sanitary reforms showed that 
cities were already seen as key spaces for managing health risks. As cities grew and industrialized, 
concerns about pollution, housing quality, and access to basic services led to greater aĴention on the 
urban environment's role in shaping health. Awofeso (2004) outlines five major phases in the history 
of urban health—from controlling miasma and infections to focusing on prevention, primary care, 
and finally, health promotion (Scali & Irwin, 2005; Barton, 2005; Corburn, 2009; Florida, 2014; 
Hancock, 1993; Ompad et al., 2007). 
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Figure 1 summarizes key developments across these periods. The timeline is not just historical; 
it shows how thinking around urban health has gradually changed toward more holistic and place-
based approaches. This shift sets the stage for the current study, which builds on that legacy by 
offering a spatial framework to connect land use systems and neighborhood-level health priorities. 

 
Figure 1. Historical evolution and key milestones in Urban Health studies. 

3. Land Use Planning: as A Tool for Applying Urban Health Policies 

"Land Use" planning emerges as the outcome of a comprehensive planning process, wherein 
various stages gain significance. These stages include delineating spatial and functional needs, 
specifying land conditions for designated uses, analyzing the capacity of desired land, and presenting 
diverse options for the spatial organization of these uses.  A historical review of "Land Use" planning 
reveals that, following the 1980s and the proliferation of the sustainable development concept, 
criticisms were directed toward the theoretical foundations and perspectives of "Land Use" planning. 
In response, substantial alterations to the foundational principles of "Land Use" planning were 
contemplated to enhance sustainability and focus on the social quality, health, and overall quality of 
life in cities and neighborhoods (MeĴernicht, 2017). 

The utilization of land as a facet of urban planning comprises various forms, contingent upon 
the objectives of urban plans. Each form has the respective consequences that align with the goals of 
the studies and plans, and can be clearly defined and understood. For instance, incorporating urban 
green spaces is conducive to fostering a health-supportive urban environment and enhancing 
citizens' well-being by preserving citizens' connection, particularly the elderly, to nature and 
promoting physical activity (Ali et al., 2022).  This study investigates the impact of "Land Use" on 
citizens' health by considering various forms of land use, including density, mixed-land use, 
transport-oriented, urban parks and green spaces, and regional access. Additionally, distinct land use 
types are examined, such as residential, commercial, industrial, redevelopment of brown lands, parks 
and green spaces, and roads.  The study extracts both quantitative and qualitative health-related 
outcomes for each land use category (Table 1) (Cox et al., 2013). This section provides the conceptual 
basis for identifying land use-related health indicators and directly informed the MAXQDA content 
analysis and initial coding process. 
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Table 1. Quantitative effects of different land use system forms on urban health: Evidence from previous 
studies. 

Sources Consequences Cause 
Quantitative effects of measured samples 
in some research 

Land use 
system   

(Ewing & Cervero, 
2010) 
(Litman, 2005) 
(Haas et al., 2010) 
(Mumford et al., 
2011) 

• Increasing the use of 
public transportation 
• Increasing walking and 
physical activity reduces 
the risk of BMI 
• Reducing greenhouse gas 
emissions 
• Reduce driving and 
reduce air pollution 
• Increasing traffic safety 
for pedestrians and cyclists 

• Support of 
mixed-land use 
• Increased 
density 

• A 1% increase in density results in a 
0.07% increase in transit usage (assuming 
household and population densities are 
treated independently). 
• A 1% increment in intersection density is 
associated with a 0.23% rise in public 
transportation system utilization. 
• A 1% elevation in intersection density 
results in a 0.39% increase in pedestrian 
activity. 
• A 1% rise in intersection density causes a 
0.12% reduction in Vehicle Miles Traveled 
(VMT). 
• Residents in these neighborhoods exhibit 
5% to 15% less vehicular travel and reduced 
dependence on cars compared to less dense 
areas. 

Density 

(Ewing & Cervero, 
2010)  
(Mumford et al., 
2011) 
(Alberti et al., 
2007)  
(VandeWeghe & 
Kennedy, 2007) 
(Lindemann, 2017) 

•Increasing the desire to 
walk to the      public 
transportation station 
•Reducing driving and 
increasing walking and 
reducing BMI 
•Reduction of fuel 
consumption 
•Reducing greenhouse gas 
emissions and air pollution 
•Enhance perceived vitality 
and neighborhood safety 

•Attractiveness 
of mixed-land 
use for citizens 

• Residents in single-land use 
neighborhoods exhibit a 5% to 15% 
reduction in vehicular travel. 
• A 1% increase in housing-to-job ratio 
leads to a 0.19% increase in walking 
• A 1% increase in mixed-land use 
development results in a 15% increase in 
walking behavior. 

Mixed-Land 
use 

(Freeland et al., 
2013) 
(Lachapelle et al., 
2011) 
(H. S. Kim & Kim, 
2004) 
(L. Frank et al., 
2007) 
(Ewing & Cervero, 
2010) 

• Increasing the use of 
public transportation 
• reducing driving 
• Increasing walking and 
physical activity 
• Reducing the risk of 
obesity and BMI 
• Decreasing air pollution 

• Increasing 
density near the 
public transport 
station 

• Doubling the neighborhood density, with 
all other factors held constant, results in a 
5% reduction in per capita vehicle trips. 
• Homes situated within a 0.1-mile 
proximity to a public transportation system 
experience a 9% decrease in associated car 
numbers and an 11% reduction in Vehicle 
Miles Traveled (VMT). 
• A residential distance exceeding a quarter 
of a mile from a public transportation 
station leads to a 16% decline in public 
transportation utilization. 
• A workplace distance surpassing a 
quarter of a mile from a public 
transportation station leads to a 32% 
reduction in public transportation usage. 

TOD oriented 
transportation 
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(Carlson et al., 
2012)  
(Doyle et al., 2006) 
(Hoehner et al., 
2011) 
(Litman, 2005) 
(Ewing & Cervero, 
2010) 
(Braun et al., 2016; 
L. D. Frank et al., 
2006) 
(Friel et al., 2024) 

• Increasing the function of 
mixed-use 
• Reduce driving 
• Increasing physical 
activity 
• Decrease in BMI 
• Reducing the risk of 
cardiovascular diseases and 
type 2 diabetes 
• Reducing greenhouse gas 
emissions and air pollution 
• Increasing social 
connections and a sense of 
security in the 
neighborhood 

• Increased 
walkability 

• Neighborhoods characterized by 
walkability and high density exhibit a 5% to 
15% reduction in Vehicle Miles Traveled 
(VMT) compared to car-dependent 
counterparts. 
• A 1% rise in intersection density 
correlates with a 0.39% increase in 
pedestrian activity. 
• Increasing neighborhood walkability is 
linked to 50 more minutes of walking per 
week 
• Increasing street connectivity, land use 
mix, residential density, and infrastructure 
ratio by 5% leads to a 32% rise in walking 
behavior. 
• Improving Walk Score by 10 points 
reduces diastolic blood pressure by 0.15 
mmHg 
• pedestrian commuting lowers 
hospitalization and cardiovascular disease 
risks by 9–10% 

Pedestrian-
oriented land 
use 

(F. J. Escobedo & 
Nowak, 2009) 
(M. Zhao et al., 
2010) 
(F. Escobedo et al., 
2010) 
(United States 
Environmental 
Protection 
Agency, 2008) 
(C. A. Anderson, 
2001) 
(Hsiang et al., 
2013) 
(Wolf, 2003) 
(Friel et al., 2024) 

• Increase concentration of 
mind 
• Increasing social relations 
• Reducing stress 
• Reduction of depression 
• Reduction of children's 
BMI 
• Reducing health 
inequalities 
• Reducing crime 
• Increasing physical 
activity 
• Increase in retail income 

• Better 
processing of 
information in 
the human brain 
in open spaces 

• In areas with a 26% tree cover, the 
concentration of PM10 is 1.6% lower than in 
areas lacking tree cover, as evidenced by a 
study conducted in Santiago, Chile. 
• The utilization of green covers and trees 
serves to offset 18% of industrial carbon 
emissions in Hangzhou, China. 
• Urban trees contribute to the 
neutralization of 1.8% to 3.4% of the total 
carbon content within the city. 
• Urban garden spaces experience an air 
temperature that is approximately 9 
degrees Fahrenheit lower than open areas 
lacking tree cover. 
• Suburbs with tree cover exhibit 
temperatures about 4 to 6 degrees 
Fahrenheit cooler than those without tree 
cover. 
• A temperature increase of 2°F is projected 
to result in an additional nine deaths per 
100,000 people in the United States. 
• A 1% standard deviation rise in 
temperature is associated with a 4% 
increase in the incidence of individual 
violence and a 14% increase in the 
frequency of group conflict. 

Urban parks 
and green 
areas 

(Ewing & Cervero, 
2010) 
 

• Decreased VMT 
• Decreasing air pollution 

• Creating access 
with short 
distances 
• Less use of 
roads (highways 
and 
thoroughfares) to 
create access 

• A 1% increase in access to workplaces is 
accompanied by a 0.2% decrease in Vehicle 
Miles Traveled (VMT) 
• According to an extensive study 
encompassing data from numerous major 
cities worldwide over several decades, an 
average rise of 1% in parking spaces per 
1,000 employees within a central business 
district leads to an annual decrease of 1.27% 
in transit ridership. 

Regional 
access 

(U.S. 
Environmental 
Protection, 2009) 
(Stone et al., 2010) 

• Reducing the 
consequences of warming 
the air temperature in cities 
• Preservation of open 
lands around the city 
• Preventing the increase of 
impervious surfaces 

•Increasing 
density in 
developments 

• Metropolitan areas with sprawling 
development are more than twice as 
susceptible to the consequences of 
increased urban air temperatures compared 
to compact cities. 

Intensive 
development 
pattern 
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(Colford et al., 
2012)  
(Kenway et al., 
2011) 
(L. M. Anderson 
et al., 2003)  
(VandeWeghe & 
Kennedy, 2007) 
(EIA, 2012) 

• Contamination of surface 
water and runoff 
• Increased energy 
consumption 
• Health inequalities 
• Increased exposure to 
crime 

• Increased 
impervious 
surfaces 
• Disposing of 
toxins, garbage, 
sewage overflow, 
vehicle washing 
• Residential 
classification 
based on social 
class 

• They constitute 31% of the overall volume 
of greenhouse gas emissions. 
• The proportion of residential electricity 
allocated to electronics and consumer 
goods has nearly doubled in the last three 
decades, surging from 17% to 31%. 
• The residential sector accounts for 40% of 
the entire energy consumption associated 
with water usage in an urban setting. 

Residential use 

(Kenway et al., 
2011) 
(VandeWeghe & 
Kennedy, 2007) 
 

• Climbing pedestrians and 
cyclists 
• Increasing traffic safety 
• Increasing physical 
activity 
• Decrease in BMI 

• Attracting 
pedestrians and 
bicycles 

• The commercial sector utilizes 14% of the 
overall energy consumption associated 
with water in an urban context. 
• Commercial activities contribute to 
approximately 30% of the total greenhouse 
gas emissions and 14% of the total energy 
consumption linked to water. 

Commercial 
use 

(South Coast Air 
Quality 
Management, 
2000) 
(Brender et al., 
2011) 
(Corburn, 2009) 

• Increasing in cancer 
• Increasing in birth defects 
• Increasing pollution of 
underground water and 
runoff   

•Toxic emissions 

•A study conducted in Los Angeles 
revealed that air pollution in the region is 
projected to result in an additional 1,400 
cancer cases per million residents. 

Industrial use 

(Baumgardner et 
al., 2012) 
 

• Decreasing air pollution 
• Lowering the 
temperature of the city 
• Reducing the effects of 
heat islands in cities 
• Preventing drought and 
desertification 

• Filtering air 
pollutants 
Evaporation and 
transpiration   

•A sprawling urban forest park spanning 
4,000 hectares contributes to a reduction in 
the city's air pollutant concentrations, 
yielding an approximate decline of 0.02% 
for carbon monoxide (CO), 1% for ozone, 
and 2% for PM10. 

Parks and 
green spaces 

(City of Olympia 
1995) 
(HEI Panel on the 
Health Effects of 
Traffic-Related Air 
Pollution, 2010) 
(Baldauf et al., 
2009) 

• Increased permeability 
• Increasing the number of 
pawns 
• Increasing traffic safety 
• Soil compaction and 
pollution 
• Reducing groundwater 
and increasing runoff 
containing toxic substances 
• Air pollution 
• Birth defects 

• Proper 
connection 
between streets 
• Small 
combined blocks 
• Allocation of 
land for roads 
and major 
passages 
• Increased 
impervious 
surfaces 

• Approximately 97% of runoff from 
parking lots situated along major roads 
consists of toxic zinc and copper, often 
accompanied by detectable amounts of 
motor oil. 
• The predominant focus of research in this 
domain has been on roads experiencing a 
daily traffic volume of 100,000 or more. 
However, certain health studies have 
indicated the vulnerability and sensitivity 
of specific groups, including children, the 
elderly, individuals engaged in outdoor 
exercise, and those with particular physical 
conditions, to the pollution associated with 
roads with a daily traffic volume as low as 
10,000. 

Roads 

(U. E. P, 1999) 
(De Sousa et al., 
2013) 
(US 
Environmental 
Protection 
Agency, 2012) 

• Increasing environmental 
damage 
• Increasing disease 
prevalence 
• Decreasing the value of 
surrounding properties 

• The property of 
self-
contamination 
• Prone to crime   

•The abandonment of these lands inflicts 
considerable harm upon local communities, 
primarily due to the considerable health 
risks arising from the pollution and 
environmental degradation associated with 
these lands. 

Brownfield 
Site 

4. Materials and Method 

4.1. Research Design and Indicator Extraction 

We employed a multi-method analytical framework to examine the relationship between urban 
land use and neighborhood-level health conditions. The research was conducted in two consecutive 
phases: (1) identification of relevant indicators through qualitative content analysis, and (2) 
quantitative assessment using Exploratory Factor Analysis (EFA) and Importance–Performance Map 
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Analysis (IPMA).  In the first phase, a deductive content analysis was carried out to extract urban 
health indicators influenced by land use planning. The analysis was based on a review of more than 
thirty academic and policy sources addressing the intersection between spatial planning and public 
health. Thematic coding was conducted using a predefined conceptual framework, resulting in the 
identification of 41 key indicators, which served as the foundation for questionnaire development. 

4.2. Questionnaire Design, Sampling, and Validation 

In the second phase, the finalized questionnaire—comprising the same 41 indicators  was 
administered to 300 residents across three neighborhood units within Phase 2 of Parand New Town 
(100 respondents per unit). To ensure familiarity with the local context, only individuals with a 
minimum of five years of continuous residency were included in the sample.  The sample size was 
determined based on fieldwork constraints and aligned with the common heuristic in factor analysis, 
suggesting a minimum of three responses per item—an accepted standard in social science research.  
Because  neighborhood-level objective data were not available for many of the indicators—
particularly those  relatd to perceived quality—residents’ own lived experiences were used as a 
meaningful source of insight into local urban health realities.  Instrument validity was ensured 
through multiple strategies. Content validity was addressed via systematic indicator selection from 
academic and policy literature, while face validity was confirmed through expert consultation with 
urban planning professionals. To evaluate internal consistency, Cronbach’s alpha was calculated for 
all questionnaire items, yielding a coefficient of 0.879, which reflects a high degree of internal 
reliability and structural validity. 

4.3. Data Analysis (Efa and Ipma) 

Subsequently, Exploratory Factor Analysis (EFA) was conducted to reduce and categorize the 
indicators into a set of latent constructs. Factor extraction was based on the eigenvalue >1 criterion 
and scree plot inspection, followed by varimax rotation to enhance interpretability. This process 
resulted in the identification of seven latent factors, which were then used to construct a composite 
Urban Health Index, with each factor weighted according to its explained variance.  Following this, 
Importance  Performance Map Analysis (IPMA) was performed to assess the relative importance and 
performance of each indicator with respect to the composite Urban Health Index, in accordance with 
the methodological guidelines outlined by Hair et al (2017).  This allowed for the identification of 
high-priority indicators for targeted intervention within each neighborhood and enabled cross-
neighborhood comparisons. 

4.4. Spatial Visualization 

Finally, the results were spatially visualized using GIS techniques to present neighborhood-level 
differences in urban health status. This spatial component served solely as a visual representation; 
no spatial statistical analysis was conducted. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 23 March 2026 doi:10.20944/preprints202603.1686.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.1686.v1
http://creativecommons.org/licenses/by/4.0/


 8 of 33 

 

 

Figure 2. Research methodology. 

4.5. Study Area 

Parand New Town is located in the southwest of Tehran Province, along the most densely 
developed axis of the Tehran metropolitan area, on the southern slopes of Takht Rostam, at an 
elevation of approximately 1,200 meters above sea level. Between 2006 and 2016, its population grew 
dramatically from 5,706 to 97,464. Today, Parand accounts for 0.7% of the population of Tehran 
Province and 33% of Robat Karim County. According to the 2016 census, it recorded the highest 
population growth rate among Iranian cities during the decade. The data also show that a large 
portion of the workforce in Parand is employed in the service sector, suggesting that service-related 
occupations dominate the local labor market (Statistical Center of Iran, 2006 & 2016; Parand New City 
Comprehensive Plan, 2013). 

The specific study area selected for evaluating urban health indicators is Phase 2 of Parand New 
Town. This area was chosen to assess the extent to which urban health principles have been 
incorporated into new town development. Additionally, its manageable scale allows for a more direct 
evaluation of how land use planning affects residents' lives, using a questionnaire based on simplified 
and easily understood indicators. 

Phase 2 is one of the earliest and most established areas of Parand, with average residential 
tenure exceeding 20 years. Other parts of the city were excluded from the study due to recent influxes 
of new residents, which made certain questionnaire items inapplicable. In contrast, Phase 2 offers a 
diverse mix of land uses and a stable population, making it well suited for indicator evaluation. Three 
distinct neighborhood units within this phase were selected for comparative and in-depth analysis, 
incorporating both field observations and resident perspectives to enable a nuanced understanding 
(Figure 3) (Naqsh-va-Mohit Consulting Engineers, 2013; Statistical Center of Iran, 2016). 
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Figure 3. The Study Area. 

Phase 2 of Parand New Town has been home to residents for over a decade and is among the 
officially transferred areas under municipal administration. It encompasses all major commercial and 
service centers in the city and provides access to both local and intercity public transportation. 
Geographically, Phase 2 is divided into three main sections: north, center, and south. 

The southern section contains the Parand Metro Station and the city's main transportation 
terminal (buses and taxis), offering a direct link to Tehran Metro Line 1 via Imam Khomeini Airport. 
The northern section features large single-family villas, each with a minimum area of 500 square 
meters, making it one of the most expensive areas in Parand in terms of land value and construction 
style. It also has the highest concentration of cafes and restaurants, surpassing other phases in the 
city. The central section combines residential and commercial developments, including three housing 
types—custom-built homes, villas, and apartments—and functions as the main commercial hub of 
Parand, aĴracting visitors from other areas for shopping and leisure. This section also hosts major 
public landmarks such as the Parand Grand Mosque and a religious seminary. On its western edge 
lies Fadak Park, the city's only public park, which offers green space and recreational facilities for 
children. 

In the southern zone, development is predominantly residential, with over 80% of the area 
consisting of apartment buildings and villas. This section also houses the Parand New Town 
Construction Company, which is responsible for the city’s urban development. Having been under 
municipal management for more than five years, Phase 2 benefits from superior public services 
compared to other districts. It also hosts numerous public and private schools, as well as key 
infrastructure such as the telecommunications center, electricity, and gas departments—further 
strengthening its service provision. 

Although the Parand Metro Station officially opened in late 2023, it was not yet operational 
during the questionnaire period. Therefore, it had no impact on residents’ travel behavior or 
perceptions of accessibility at the time of data collection (Based on field observations, Figure 3). 

4.6. Identification of Target Indicators in Maxqda 

We employed a structured deductive content analysis to identify urban health indicators that 
are conceptually and empirically related to land use planning. The process began with the extraction 
of more than 100 general urban health indicators from an extensive review of over thirty academic 
and policy documents. After removing duplicates and semantically overlapping items, the indicators 
were grouped into six conceptual categories: functionality, community, environment, management, 
landscape and individual perception, and urban morphology. 

To identify which indicators were influenced by land use, we employed a thematic coding 
framework developed in MAXQDA based on established land use planning concepts. Two main code 
categories were created: land use system forms (e.g., density, mixed-use development, transit-
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oriented development, pedestrian-oriented layouts, and permeability) and land use types (e.g., 
residential, commercial, industrial, roads, green spaces, and brownfield sites). Each document was 
coded simultaneously for urban health indicators and land use–related content. 

The aim of this phase was to identify conceptual or textual overlaps between health indicators 
and land use constructs. For example, in studies referring to Brownfield Site, it was reported that “the 
abandonment of these lands inflicts considerable harm upon local communities, primarily due to the 
considerable health risks arising from the pollution and environmental degradation associated with 
these lands”. As a result, “”—originally identified as a general health indicator—was recognized as 
directly linked to land use and retained for the next stage of analysis. 

Only those indicators that showed a clear relationship with the use and organization of urban 
land were selected for inclusion in the subsequent stages. These final indicators informed both the 
questionnaire design and the quantitative analyses. Table 2 presents the refined list of indicators, 
while Figure 4 illustrates how general health concepts were connected to land use typologies through 
the coding process. 

 
Figure 4. Example of Conceptual linkage between urban health indicators and land use categories using 
MAXQDA. 

Table 2. Urban health indicators conceptually linked to land use, extracted through MAXQDA content 
analysis. 

Category General indicators Sources Customized indicators 

Fu
nc

tio
n 

Access to clean, safe 

drinking water and 

sanitation 

(Bain et al., 2014; Capolongo et al., 2020; 

Kanungo et al., 2021; M. Nieuwenhuijsen & 

Khreis, 2019; Quistberg et al., 2019; Thomson 

et al., 2019) 

Accessibility and reliability of 

clean drinking water 

Neighborhood cleanliness 

and waste management 

(Capolongo et al., 2020; G. S. Smith et al., 2020; 

Thomson et al., 2019) 

Effective sewage system 

management and maintenance 

Accessibility to retail and 

commercial services 

(Barnett et al., 2017; Barton, 2009; Quistberg et 

al., 2019; Su et al., 2016; Zapata-Diomedi et al., 

2016) 

Easy  access to shops and stores 

within walking distance 

Vehicle Miles Traveled 

(VMT) 

(Mahdi et al., 2016; Ngo et al., 2024; M. J. 

Nieuwenhuijsen, 2016; M. Nieuwenhuijsen & 

Khreis, 2019; Valeri et al., 2022) 

Low need for frequent car use 

for daily activities. 

Continuity of multimodal 

transportation options 

(Bridgwater et al., 2022; Tanwar & Agarwal, 

2025) 

    Integration of walking, 

cycling, and public transport 

options 
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Access to public 

transportation  

(Djurhuus et al., 2014; Su et al., 2016; Zapata-

Diomedi et al., 2016; Y. Zhang et al., 2020) 

Access to public transport 

stations within 10 minutes 

Proximity of public service 

centers to public 

transportation stations 

(Fosu, 1989; Fu et al., 2021; Zapata-Diomedi et 

al., 2016, 2019) 

Essential services like banks 

and schools near public 

transport 

Transportation Connectivity 

with New Settlements 

(Andreasen & Møller-Jensen, 2017; Freeman et 

al., 2013; Van Nguyen & Truong, 2025) 

Transport Connectivity with the 

New Residential Area 

Travel and active recreation 
(Barton, 2009; de Nazelle et al., 2011; 

Zukowska et al., 2022) 

Opportunities for active travel 

and recreational activities. 

Proximity to healthcare 

services  

(Friesen et al., 2025; Mahdi et al., 2016; 

Marques da Costa et al., 2024; M. 

Nieuwenhuijsen & Khreis, 2019) 

Accessibility to healthcare 

services within a 10-15 minutes 

walk 

Access to complete streets 

(Fraser & Lock, 2011; Gibson & Daragh A, 

2017; N. Mueller et al., 2021; Ramírez-Saiz et 

al., 2024; Welle, 2017) 

Streets suitable for both vehicles 

and pedestrians 

The proximity of the 

neighborhood to the city 

center 

(Lin et al., 2024; Quistberg et al., 2019; 

Ramírez-Saiz et al., 2024) 

Proximity to the city center for 

easy access 

Sidewalks and bike lanes 

(Fraser & Lock, 2011; N. Mueller et al., 2021; 

Ramírez-Saiz et al., 2024; Thomson et al., 2019; 

Zapata-Diomedi et al., 2016) 

Existence of Sidewalks and Bike 

Lanes 

Access to daily services 
(Freeman et al., 2013; Mahdi et al., 2016; Su et 

al., 2016) 

Access to daily necessities 

within a 10-minute walk from 

homes. 

Mixed Land use 

(Bahr, 2024; Lindemann, 2017; W. Wu et al., 

2022; Y.-T. Wu et al., 2016; Yamada et al., 2012; 

Zapata-Diomedi et al., 2016, 2019) 

Level of Mixed Residential, 

Commercial, and Recreational 

Land Uses in the Neighborhood 

Land Use Compatibility (Whitehead & Dahlgren, 1991) 
Neighborhood Land Use 

Compatibility Level 

Hierarchy of urban access 

networks and accessibility 

(M. Smith et al., 2017; Zapata-Diomedi et al., 

2019) 

Hierarchy of Access Network in 

Street Design 

Street capacity (M. Smith et al., 2017; Ewing & Cervero, 2010) 
Street network capacity and 

traffic flow 

C
om

m
un

ity
 

Injustice and discrimination 
(Friesen et al., 2025; Ortega-Reig et al., 2023; 

Quistberg et al., 2019; Yeboah et al., 2020) 

Socio-Spatial Disparities in 

Urban Land Use Planning 

Child mortality (Therrien et al., 2015) 
Child health risks and mortality 

in cities 

Neighborhood Social 

Cohesion and Quality 

(Jennings & Bamkole, 2019; Qi et al., 2024; Su 

et al., 2016; Thomson et al., 2019) 

The amount and quality of 

social interaction 

Urban population density 
(Quistberg et al., 2019; Therrien et al., 2015; Yu 

et al., 2022) 

Optimized urban population 

density 

Crime and neighborhood 

safety 

(Barnett et al., 2017; Sypion, 2023; Thomson et 

al., 2019) 

Community Perception of 

Safety and Crime Risk 
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Civil conflict in the 

neighborhoods 

( Jennings & Bamkole, 2019; Quistberg et al., 

2019) 

 Perceived Civil Stability and 

Social  Conflict in the 

Neighborhood 

Variety of residential uses (Zapata-Diomedi et al., 2016)  Diversity  of housing types   

Equal access to public 

transport 
(Ortega-Reig et al., 2023) 

 Disadvantaged population 

with easy access to public 

transportation 

Access to services and jobs 

for disadvantaged 

populations. 

(Friesen et al., 2025; Prior et al., 2023) 
 Equal access to services for all 

ethnic and racial groups 

Ethnic and socioeconomic 

segregation in underserved 

areas 

(Nicoletti et al., 2023; M. Nieuwenhuijsen & 

Khreis, 2019) 

 Residential and Economic 

Isolation of Ethnic  and Low-

Income Populations 

Effective law enforcement 

ensuring neighborhood 

safety 

(Sherman, 2020) 
 Quality  of police services and 

public trust 

En
vi

ro
nm

en
t 

Density of street trees and 

green spaces 

(Barnett et al., 2017; N. Mueller et al., 2021; Yu 

et al., 2024) 

 Sufficient tree cover and 

greenery along sidewalks 

Availability and access to 

parks and green areas 

(Bahr, 2024; Buffoli & Rebecchi, 2023; Freeman 

et al., 2013; Sturm & Cohen, 2014) 

 Easy  access to public green 

spaces 

Urban heat island effects and 

climate regulation 

(Joshi et al., 2024; J.-P. Kim & Guldmann, 2014; 

Rendana et al., 2023; Yan et al., 2023) 

 Ambient temperature and heat 

- due to construction 

M
an

ag
em

en
t 

Energy consumption and 

management   
(Capolongo et al., 2020; J. Zhao et al., 2017) 

 Neighborhood Energy 

Consumption and  

Sustainability 

Infrastructure resilience 

(water, electricity, gas) 
(Marvin & Graham, 1993) 

 Reliable water, electricity, and 

gas services 

Convenience and safety of 

sidewalks and bicycle lanes 

(Freeman et al., 2013; Litman & Blair, 2002; 

Loo et al., 2024) 

 Safe and well-maintained 

walking and cycling paths 

L
an

ds
ca

pe
, a

nd
 in

di
vi

du
al

 

pe
rc

ep
tio

n 

Green corridors and 

sustainable urban planning 
(Barton, 2009; Yu et al., 2024) 

 Green ways and green 

buildings 

Safety and security in public 

spaces 

(Barton, 2009; Mahdi et al., 2016; W. Wu et al., 

2022; Zotova & Tarasova, 2024) 

 Feeling satisfaction and well-

being 

Physical activity 

(Heath et al., 2006; Matisziw et al., 2016; 

Powell, 2005; Wei et al., 2016; Yang, 2023; Y. 

Zhang et al., 2022) 

 Opportunities for physical 

activity and sports within the 

neighborhood 

U
rb

an
 

M
or

ph
ol

og
y 

Optimal residential density 
(M. Nieuwenhuijsen & Khreis, 2019; Zapata-

Diomedi et al., 2016, 2019) 

 Adequate number of 

residential buildings for the 

population's needs 

Spatial dispersion (Diez Roux et al., 2019) 
 Efficient use of space with 

minimal vacant areas 

Permeability of streets 
(Hedayati Marzbali et al., 2016; Mahdi et al., 

2016) 

 High permeability, allowing 

easy movement 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 23 March 2026 doi:10.20944/preprints202603.1686.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.1686.v1
http://creativecommons.org/licenses/by/4.0/


 13 of 33 

 

5. Results: 

5.1. Measurement of Indicators and Modeling of Urban Health Related to "Land Use" 

To assess the urban health indicators influenced by land use, Exploratory Factor Analysis (EFA) 
was conducted based on questionnaire data collected from three neighborhood units in Phase 2 of 
Parand New Town. The dataset, structured in SPSS, comprised 300 observations (100 per 
neighborhood), each representing responses to 41 health-related indicators. 

The suitability of the dataset for factor analysis was first confirmed through the Kaiser–Meyer–
Olkin (KMO) and BartleĴ’s Test of Sphericity. The KMO value was 0.847, indicating a meritorious 
level of sampling adequacy. BartleĴ’s test produced a chi-square value of 5919.863 with 820 degrees 
of freedom and a significance level of p < 0.001, confirming the appropriateness of the data for factor 
extraction. 

The communalities table showed that all indicators had extraction values above 0.5, except for 
the indicator "Adequate number of residential buildings for the population’s needs", which had a 
value of 0.488. Furthermore, Factor 8, which included only one item "Essential services like banks 
and schools near public transport", was excluded from the final model due to insufficient statistical 
representation. These exclusions improved the robustness and interpretability of the model. 

5.2. Identifying Urban Health Factors Related to Land Use  Planning 

To identify the underlying dimensions of urban health associated with land use, factor extraction 
was based on three statistical criteria: (1) eigenvalues greater than 1, (2) cumulative variance 
exceeding 60%, and (3) sufficient variance explained by individual components. As presented in 
Table 3, seven factors met these conditions, with a cumulative variance of 61.13%, indicating that the 
extracted components captured a substantial portion of the total variance in the dataset. 

Table 3. Calculation of eigenvalues and percentage of extracted variances. 

 

Factor 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 
Cumulative % Total 

% of 

Variance 
Cumulative % 

1 7.407 18.066 18.066 7.407 18.066 18.066 4.072 9.931 9.931 

2 3.380 8.244 26.311 3.380 8.244 26.311 3.921 9.564 19.495 

3 3.123 7.617 33.927 3.123 7.617 33.927 3.683 8.982 28.477 

4 2.917 7.116 41.043 2.917 7.116 41.043 3.288 8.019 36.496 

5 2.601 6.343 47.386 2.601 6.343 47.386 3.181 7.759 44.255 

6 2.538 6.191 53.577 2.538 6.191 53.577 3.157 7.700 51.955 

7 2.099 5.120 58.697 2.099 5.120 58.697 2.716 6.625 58.580 

8 1.001 2.442 61.139 1.001 2.442 61.139 1.049 2.559 61.139 

According to the eigenvalues presented in Table 3, seven factors with values greater than 1 were 
retained, explaining a cumulative variance of 61.139%. The Scree Plot (Scheme 1) supports this 
selection, showing a clear inflection point after the seventh factor. The indicator “Adequate number 
of residential buildings for the population’s needs” was removed due to a factor loading below 0.5 
(See Table A1 in the Appendix A for the complete rotated factor matrix). Additionally, Factor 8, which 
contained only a single indicator, was excluded as it did not meet the requirements for retention. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 23 March 2026 doi:10.20944/preprints202603.1686.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.1686.v1
http://creativecommons.org/licenses/by/4.0/


 14 of 33 

 

 

Scheme 1. Scree Plot diagram of the contribution of each factor in the total variance. 

5.3. Naming the Factors and Assessing Their Status in Neighboring Units 

Based on the rotated factor matrix, seven latent factors were identified and labeled according to 
the indicators with the highest loadings within each group (See Table A1 in the Appendix A for the 
complete rotated factor matrix).  To assess the condition of each neighborhood in relation to each 
factor, factor scores were averaged by neighborhood. This enabled a detailed comparison of how each 
latent construct contributed to the overall profile of each area. The factor-specific scores for each 
neighborhood are presented in Table 4. The structure and naming of the seven latent factors, 
including the indicators and their contributions to the total explained variance, are visually presented 
in Figure 5 . 

 

Figure  5. Seven latent factors with key indicators and their rotated explained variance, derived from exploratory 
factor analysis (EFA). 
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The spatial distribution of Urban Health factor scores and final composite scores across the three 
neighborhood units is visualized in Figure 6 . 

Following factor extraction and naming, we calculated a final composite score for each 
respondent by summing their individual factor scores. we then averaged these composite scores for 
each neighborhood to provide an overall measure of urban health-related performance. 
Neighborhood 2 achieved the highest composite score (+3.062), followed by Neighborhood 1 (–1.474) 
and Neighborhood 3 (–1.584), as shown in Table 4. 

To determine whether the observed differences between the three neighborhoods were 
meaningful, a One-Way ANOVA test was conducted. The results revealed a statistically significant 
difference in average scores among the neighborhoods (F (2,97)  = 306.732, p < 0.001). Additionally, 
Levene’s Test showed that the assumption of equal variances was met (p = 0.367), supporting the 
reliability of the ANOVA findings. 

Post-hoc comparisons using Tukey’s HSD test further revealed that: 

 Neighborhood 2 had significantly higher scores than both Neighborhoods 1 and 3 (p < 0.001), 
 No statistically significant difference was observed between Neighborhoods 1 and 3 (p = 

0.861). 

These findings confirm that Neighborhood 2 exhibits the most favorable urban health 
conditions, while Neighborhoods 1 and 3 show comparably lower scores. 

Table  4. Composite Urban Health Factor Scores Across Neighborhood Units. 

N
ei

gh
bo

rh
oo

d Access to 

Services and 

Sustainable 

Mobility 

Access Justice 

and 

Environmental 

Sustainability 

Neighborhood 

Vitality and 

Social Well-

Being 

Urban 

Safety and 

Integration 

Quality of 

Life and 

Urban 

Equity 

Pedestrian-

Oriented Mobility 

and Effective 

Transportation 

Social Equity 

and 

Environmental 

Sustainability 

Final 

Score 

1 -.280 -.337 -.25 -.147 -.246 -.074 -.140 -1.474 

2 .457 .523 .406 .368 .512 .415 .381 3.062 

3 -.176 -.186 -.156 -.220 -.265 -.341 -.240 -1.584 
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Figure  6. Spatial representation of Urban Health scores across neighborhoods for each factor and final composite 
score. 

   
Access to Services and Sustainable 

Mobility 
Access Justice and Environmental 

Sustainability 
Neighborhood Vitality and Social Well-

Being 

 
 

 

Urban Safety and Integration 
Pedestrian-Oriented Mobility and Effective 

Transportation Quality of Life and Urban Equity 

  

Social Equity and Environmental Sustainability Final Scores 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 23 March 2026 doi:10.20944/preprints202603.1686.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.1686.v1
http://creativecommons.org/licenses/by/4.0/


 17 of 33 

 

 

5.4. Prioritizing Urban Health Interventions Using Composite Index and Ipma 

To identify which land use-related indicators most significantly influence urban health outcomes 
and require targeted intervention, we employed an integrated analytical approach combining factor 
score analysis and Importance–Performance Map Analysis (IPMA). This dual-method strategy 
enabled the assessment of both the relative contribution of each underlying factor to urban health 
and the variation in their perceived performance across different spatial contexts. The aim was to 
generate actionable insights that could guide neighborhood-scale health-promoting urban 
interventions. 

To quantify urban health conditions and facilitate inter-neighborhood comparison, a composite 
indicator—referred to as the Urban Health Index (UHI)—was constructed. Rather than relying on a 
simple arithmetic summation of indicators, the UHI was calculated using a weighted aggregation of 
factor scores obtained from exploratory factor analysis (EFA). The relative weight of each factor was 
derived from its percentage of explained variance in the EFA, ensuring that more influential 
dimensions had a proportionally greater impact on the overall index. The UHI was first calculated 
for each individual respondent using the following formula. Final neighborhood-level scores were 
then obtained by averaging individual UHI values within neighborhoods. 

𝑼𝑯𝑰 =  (𝐹ଵ ×  𝑊ଵ) +  (𝐹ଶ ×  𝑊ଶ) +  … +  (𝐹௡ ×  𝑊௡) 

 𝑼𝑯𝑰 represents the final Urban Health Index. 
 𝑭𝒊 is the individual factor score for each respondent 
 𝑾𝒊 denotes the proportion of explained variance for the corresponding factor 

This methodology is consistent with international best practices for composite indicator 
construction, particularly those outlined in the OECD-JRC Handbook (Nardo et al., 2005), which 
supports the use of variance-based weights as an empirically grounded and transparent aggregation 
strategy. 

Following the construction of the UHI, each of the 41 land uses-related indicators was modeled 
as a formative input directly linked to the UHI within the SmartPLS environment. This allowed for 
the execution of the IPMA, providing a simultaneous view of standardized importance and perceived 
performance for each indicator. To beĴer capture spatial variation in urban health conditions, the 
IPMA was conducted separately for each of the three neighborhoods. This allowed us to identify the 
most critical intervention areas specific to each local context. Such a place-based approach aligns with 
emerging perspectives in urban health research, which emphasize the importance of neighborhood-
level disparities and tailored planning strategies. 

5.5. Identifying Key Priorities Through Importance–performance and Priority Index Analysis 

To translate the results of the IPMA into concrete and context-specific insights, this section 
presents a comparative evaluation of the 41 land uses-related indicators based on their standardized 
importance, mean performance, and calculated priority index. The purpose of this analysis is to 
identify which indicators require immediate intervention in each neighborhood, based on the 
combination of high influence on urban health and low perceived performance. The Priority Index 
(PI) was computed using PI = Importance × (4 – Performance), In this equation, Importance refers to 
the standardized total effect of each indicator on the Urban Health Index (UHI), as calculated in Smart 
PLS. Performance represents the mean score reported by respondents on a 5-point Likert scale. The 
number 4 was used as the ideal threshold for satisfactory performance, consistent with common 
practice in Likert-based perception studies, where a score of 4 generally indicates acceptable or 
expected quality. 
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While there is no universally standardized formula for calculating priority rankings, this 
formulation is widely recognized in planning and urban health research due to its transparency, 
interpretability, and policy relevance. It provides a clear operational method to prioritize planning 
efforts by highlighting indicators with both high importance and low observed performance—those 
falling into the lower-right quadrant of the IPMA matrix. To enhance place-based specificity, the 
Priority Index was calculated separately for each neighborhood, allowing for comparative analysis. 
Priorities were interpreted based on relative PI values rather than an absolute threshold  .A summary 
table presents the full set of indicators alongside their respective importance, performance, and 
calculated priority scores for each neighborhood with a consistent color scheme reflecting urgency 
levels (Table 5). Additionally, bar chart was developed for neighborhoods to visualize the top 
intervention priorities in Figure 7.  The analysis enables policymakers and planners to effectively 
identify critical indicators in need of urgent aĴention and to prioritize interventions according to the 
most pressing challenges at the neighborhood scale. 

 

Figure 7. Comparative Priority Index (PI) of urban health indicators in Neighborhoods 1, 2, and 3. 
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Table 5. Integrated table of land use–related indicators showing Importance, Performance, and calculated 
Priority Index (PI) across three neighborhoods. 

Indicators Importan
ceN1 

Performan
ceN1 

Importan
ceN2 

Performan
ce N2 

Importan
ceN3 

Performan
ceN3 

PI_N 1 PI _N 2 PI _N 3 

Accessibility to healthcare services 
within a 10–15 minute walk 

0.178 3.03 0.245 3.95 0.218 3.05 0.17266 0.01225 0.2071 

Access to daily necessities within 
a 10-minute walk from homes 0.013 3.45 0.042 4.39 0.04 3.4 0.00715 -0.01638 0.024 

Access to public transport stations 
within 10 minutes 0.18 2.96 0.174 4.03 0.221 3.05 0.1872 -0.00522 0.20995 

Ambient temperature and heat 
due to construction 0.058 2.99 0.056 3.86 0.055 2.99 0.05858 0.00784 0.05555 

Child health risks and mortality in 
cities 

0.033 2.98 0.064 3.95 0.073 2.91 0.03366 0.0032 0.07957 

Community perception of safety 
and crime risk 

0.02 2.92 0.021 3.78 0.022 2.93 0.0216 0.00462 0.02354 

Disadvantaged population with 
easy access to public 

transportation 
0.1 2.81 0.057 3.97 0.065 3.03 0.119 0.00171 0.06305 

Diversity of housing types 0.034 2.94 0.045 3.87 0.004 2.92 0.03604 0.00585 0.00432 
Easy access to public green spaces 0.018 2.97 0.033 3.66 0.016 2.94 0.01854 0.01122 0.01696 

Easy access to shops and stores 
within walking distance 0.052 3.07 0.064 3.82 0.085 3.03 0.04836 0.01152 0.08245 

Effective sewage system 
management and maintenance 0.186 2.87 0.177 3.94 0.167 3.05 0.21018 0.01062 0.15865 

Efficient use of space with 
minimal vacant areas 0.017 3.01 0.045 3.68 0.043 2.95 0.01683 0.0144 0.04515 

Equal access to services for all 
ethnic and racial groups 

0.064 2.97 0.066 3.96 0.054 3.13 0.06592 0.00264 0.04698 

Existence of sidewalks and bike 
lanes 

0.197 3.06 0.195 3.87 0.233 2.97 0.18518 0.02535 0.23999 

Feeling satisfaction and well-
being 0.083 2.97 0.029 3.91 0.097 3.02 0.08549 0.00261 0.09506 

Greenways and green buildings 0.041 3.26 0.04 4.03 0.061 3.53 0.03034 -0.0012 0.02867 
Hierarchy of access network in 

street design 
0.06 3.83 0.039 4.5 0.047 4.02 0.0102 -0.0195 -0.00094 

High permeability allowing easy 
movement 0.056 2.93 0.07 3.74 0.061 3.21 0.05992 0.0182 0.04819 

Integration of walking, cycling, 
and public transport options 0.05 3.08 0.073 4.03 0.06 2.96 0.046 -0.00219 0.0624 

Level of mixed residential, 
commercial, and recreational land 

use 
0.024 3.43 0.036 4.01 0.033 3.53 0.01368 -0.00036 0.01551 

Low need for frequent car use for 
daily activities 0.057 3.1 0.076 3.98 0.077 3.05 0.0513 0.00152 0.07315 

Neighborhood energy 
consumption and sustainability 0.056 2.86 0.075 3.99 0.115 3.03 0.06384 0.00075 0.11155 

Neighborhood land use 
compatibility level 

0.011 3.65 0.047 4.1 0.045 3.32 0.00385 -0.0047 0.0306 

Opportunities for active travel 
and recreational activities 0.198 2.95 0.213 3.95 0.216 3.11 0.2079 0.01065 0.19224 

Opportunities for physical activity 
and sports within the 

neighborhood 
0.09 2.88 0.087 3.89 0.092 3.11 0.1008 0.00957 0.08188 

Optimized urban population 
density 0.065 3.51 0.061 4.09 0.062 3.32 0.03185 -0.00549 0.04216 

Perceived civil stability and social 
conflict in the neighborhood 0.101 3.04 0.1 3.84 0.058 3.01 0.09696 0.016 0.05742 

Proximity to the city center for 
easy access 0.04 3.4 0.02 3.76 0.021 2.93 0.024 0.0048 0.02247 

Quality of police services and 
public trust 0.094 3.04 0.085 3.73 0.043 3.05 0.09024 0.02295 0.04085 

Reliable water, electricity, and gas 
services 

0.027 3.04 0.058 3.91 0.062 2.89 0.02592 0.00522 0.06882 
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Residential and economic 
isolation of ethnic and low-income 

populations 
0.016 3.11 -0.003 3.83 0.064 2.99 0.01424 -0.00051 0.06464 

Safe and well-maintained walking 
and cycling paths 0.008 3.08 0.005 3.73 -0.019 2.99 0.00736 0.00135 -0.01919 

Socio spatial disparities in urban 
land use planning 0.047 3.51 0.038 4.33 0.018 3.41 0.02303 -0.01254 0.01062 

Street network capacity and traffic 
flow 

0.041 3.04 0.031 3.67 0.045 2.75 0.03936 0.01023 0.05625 

Streets suitable for both vehicles 
and pedestrians 0.062 3.16 0.043 3.9 0.066 2.99 0.05208 0.0043 0.06666 

Sufficient tree cover and greenery 
along sidewalks 0.031 3.15 0.039 3.71 0.053 3.01 0.02635 0.01131 0.05247 

The amount and quality of social 
interaction 0.049 2.95 0.046 3.62 0.086 3.1 0.05145 0.01748 0.0774 

Transport connectivity with the 
new residential area 

0.048 2.98 0.086 3.66 0.104 2.98 0.04896 0.02924 0.10608 

Accessibility and reliability of 
clean drinking water 

-0.005 3.46 0.009 3.87 -0.001 3.2 -0.0027 0.00117 -0.0008 

Note: Colors indicate urgency: red = high, yellow = moderate, green = low, Negative Priority Index 
values indicate indicators performing above the ideal threshold and thus requiring no intervention. 

6. Discussion 

The built environment presents both opportunities and risks for promoting public health. As 
Kim et al. (2022) argue, urban health is not limited to physical outcomes but extends to the socio-
spatial and political processes that shape those outcomes. This study, by focusing on land use systems 
and neighborhood-scale analysis of urban health, contributes to a deeper understanding of how the 
urban form in rapidly growing, socially and spatially unequal contexts—such as Parand New 
Town—affects residents' well-being. 

Findings reveal that the urban environment influences health not only through tangible factors 
like infrastructure and service accessibility but also through intangible pathways such as perceived 
safety, social cohesion, and environmental satisfaction (Fernández Núñez et al., 2022; Van 
Cauwenberg et al., 2022). This duality underscores the importance of contextual and 
multidimensional planning that integrates both objective and subjective aspects of urban quality of 
life. 

In Neighborhood 1, which is characterized by low-density, primarily detached housing and 
relatively higher socioeconomic status, indicators such as, Opportunities for active travel and recreational 
activities and effective sewage management were found to have low performance yet high importance. 
This apparent contradiction may stem from residents’ higher expectations regarding spatial quality—
especially in areas with visually appealing and less dense urban forms. These findings align with 
previous research in affluent neighborhoods, suggesting that lower perceived quality may not reflect 
actual deficiencies but rather a relative gap between expectations and lived experience (BarneĴ et al., 
2017). Thus, planning interventions in such areas should prioritize high-quality urban design, 
pedestrian infrastructure, and improved service provision, especially in terms of infrastructure like 
sanitation—where elevated expectations may lead to more critical evaluations. 

In Neighborhood 2, the social and commercial core of Phase 2, the Urban Health Index (UHI) 
was significantly higher than in the other neighborhoods. This neighborhood benefits from beĴer 
access to public services, transportation infrastructure, and land use diversity. However, indicators 
such as  existence of sidewalks and bike lane, quality of police services and public trust and transport 
connectivity with the new residential area  require immediate interventions. These findings echo Corburn 
(2009), who noted that urban vibrancy, when unmanaged, can contribute to social fragmentation. 
Future policies in this context should aim to reinforce public gathering spaces, enhance lighting and 
street design, and promote neighborhood belonging and cohesion to preserve quality of life and 
mitigate social disintegration. 
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Neighborhood 3, by contrast, exhibited lower socioeconomic and environmental conditions. 
Priority indicators in this area included accessibility to healthcare services and public transport station, 
existence of sidewalks and bike lanes. These priorities reflect more fundamental needs and suggest that 
the lack of essential infrastructure is the primary barrier to achieving urban health in this area. 
Consistent with Freeman et al. (2013) and Nieuwenhuijsen & Khreis. (2019), this neighborhood 
highlights the disproportionate burden of poor environmental and infrastructural quality in 
disadvantaged communities. Interventions here must go beyond compensatory approaches and 
instead focus on participatory and neighborhood-specific strategies—such as safe pedestrian-
oriented design, co-creation of public spaces, and enhancing social ownership of the built 
environment. 

The Importance–Performance Matrix Analysis (IPMA) offered additional insight by identifying 
indicators with high importance and low performance as priorities for intervention.  
this study isolated critical land use-related indicators that substantially influence health outcomes 
but suffer from insufficient perceived quality. The use of “4” as a reference threshold for acceptable 
performance aligns with best practices in Likert-based perceptual studies and provides a 
standardized lens for comparison across neighborhoods. 

The results revealed significant inter-neighborhood disparities in the distribution of urban 
health opportunities—even within a planned city such as Parand New Town. This underscores the 
need for context-sensitive and neighborhood-specific policy responses. Importantly, the mixed-
methods framework adopted in this research—grounded in factor analysis, composite health 
indexing, and IPMA—provides a theoretically robust and replicable model for urban health 
assessment in similar newly developed contexts. 

Ultimately, our findings suggest that assessing urban health at the neighborhood level goes far 
beyond listing physical infrastructures. It involves understanding how planning and land use 
decisions shape people’s physical, mental, and social lives. By including land use-sensitive indicators 
in health assessments, we reveal specific ways in which spatial structures impact health. While land 
use is not the sole driver, it is clearly entangled with many other factors that shape well-being 

(Jennings et al., 2024). 
Our findings offer practical guidance for policymakers and planners seeking to improve health 

at the neighborhood scale. IPMA results enable targeted, place-based interventions—especially in 
areas like Neighborhood 3 with acute infrastructure and environmental gaps. Specifically, local 
authorities can prioritize immediate upgrades in pedestrian infrastructure, enhance healthcare 
accessibility, and strengthen public transport connectivity. In higher-performing areas such as 
Neighborhood 2, interventions should focus on reinforcing existing infrastructure and addressing 
specific social cohesion gaps identified by residents. 

Future research could adapt this framework to explore other neighborhood-scale planning 
priorities—such as livability, resilience, and spatial equity—particularly in contexts where data 
availability is limited. More broadly, this analytical framework is not limited to the land use–health 
nexus. It is transferable to a wide range of urban research contexts where the goal is to explore and 
quantify the relationship between a structural urban system (e.g., governance, transport, spatial 
equity) and a complex urban outcome (e.g., health, resilience, vitality). The framework enables the 
refinement of general concepts into context-specific indicators aligned with the selected analytical 
perspective, and supports the construction of composite indices that bridge disciplinary divides and 
enable evidence-based planning. 

7. Conclusions 

We explored how land use paĴerns relate to urban health in Phase 2 of Parand New Town. We 
found that the way land is organized and functions within neighborhoods can significantly influence 
the physical, mental, and social well-being of residents. Analyses conducted across three 
neighborhoods with distinct spatial and socio-economic characteristics highlighted the multi-
dimensional nature of this relationship. Furthermore, an Exploratory Factor Analysis extracted seven 
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latent factors, explaining a substantial portion of the total variance in Urban Health. This level of 
explained variance supports the strength of our analytical framework in capturing diverse 
dimensions of urban health. 

In each neighborhood, specific indicators were identified as top to priorities for intervention. In 
Neighborhood 1, these included effective sewage system management and opportunities for active 
travel, In Neighborhood 2, the existence of sidewalks and trust in police services were emphasized. 
In Neighborhood 3, key priorities were access to health care services, proximity to public transport 
stations, and pedestrian infrastructure. 

The comparison of three neighborhoods showed that even in a planned new town, urban health 
conditions can vary significantly depending on spatial structure and service provision. 
Neighborhood 2, with beĴer access to services and diverse land uses, showed the highest overall 
health score. In contrast, Neighborhood 3, marked by fewer resources and infrastructure gaps, ranked 
lowest and revealed the most urgent needs. 
Among the seven identified domains, Access to Services and Sustainable Mobility, Neighborhood Vitality 
and Social Well-Being, and Access Justice and Environmental Sustainability emerged as the most critical, 
concentrating the majority of intervention-priority indicators. These domains should receive 
particular aĴention in future spatial health interventions. However, the specific indicators requiring 
intervention within each domain varied across neighborhoods, highlighting the need for localized 
strategies. This approach becomes even more effective when applied across a larger number of 
neighborhoods, enhancing the precision and generalizability of targeted interventions. Thus, this 
approach not only identifies what maĴers, but where it maĴers most. 

In conclusion, we provide a hybrid and replicable framework that integrates qualitative and 
quantitative methods to identify urban health inequalities at the neighborhood scale. By emphasizing 
the role of land use systems in shaping health outcomes, the approach offers an evidence-based and 
spatially grounded tool for prioritizing context-specific urban interventions. Given its 
methodological flexibility and reliance on accessible data sources, the framework is particularly well-
suited for application in newly planned urban developments, where place-sensitive planning can 
effectively promote health. Urban planners and local decision-makers can benefit from adopting  this 
approach early in the planning process to systematically address spatial inequalities and enhance 
overall urban health outcomes. 
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Appendix A 

Table A1. Factor loadings of urban health indicators related to land use (EFA output). 

Measures centered on urban health indicators related to land use F1 F2 F3 F4 F5 F6 F7 F8 

Accessibility to healthcare services within a 10-15 minute walk .853        

Existence of sidewalks and bike lanes .850        

Opportunities for active travel and recreational activities .848        

Effective sewage system management and maintenance .838        

Access to public transport stations within 10 minutes .835        

Neighborhood energy consumption and sustainability  .858       

Child health risks and mortality in cities  .847       

Disadvantaged population with easy access to public transportation  .839       

Equal access to services for all ethnic and racial groups  .837       

Hierarchy of access network in street design  .734       

Sufficient tree cover and greenery along sidewalks  .580       

Easy access to shops and stores within walking distance   .849      

Opportunities for physical activity and sports within the neighborhood   .841      

Perceived civil stability and social conflict in the neighborhood   .839      

Efficient use of space with minimal vacant areas   .687      

Green ways and green buildings   .592      

Safe and well-maintained walking and cycling paths   .526      

The amount and quality of social interaction   .493      

Transport connectivity with the new residential area    .845     

Quality of police services and public trust    .825     

Optimized urban population density    .742     

Street network capacity and traffic flow    .652     

Community perception of safety and crime risk    .652     

Level of mixed residential, commercial, and recreational land uses    .554     

Feeling satisfaction and well-being     .841    

Socio-spatial disparities in urban land use planning     .792    

Access to daily necessities within a 10-minute walk from homes     .757    

Diversity of housing types     .673    

Neighborhood land use compatibility level     .552    

High permeability allowing easy movement     .511    

Streets suitable for both vehicles and pedestrians      .839   

Low need for frequent car use for daily activities      .818   

Integration of walking, cycling, and public transport options      .806   

Proximity to the city center for easy access      .718   

Accessibility and reliability of clean drinking water      .527   

Residential and economic isolation of ethnic and low-income populations       .851  
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Ambient temperature and heat due to construction       .838  

Reliable water, electricity, and gas services       .819  

Easy access to public green spaces       .655  

Essential services like banks and schools near public transport .444       .523 

Adequate number of residential buildings for the population's needs        -.488 
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