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Abstract:

This study aimed to examine the effects of physical-spatial, functional, social—-interactional, and perceptual-emotional characteristics of
pedestrian-oriented pathway networks on users’ perceived security in selected pedestrian areas of Tabriz. This applied study employed a
quantitative descriptive—analytical design. The study population consisted of users of the Tarbiat, Dash Maghazeh Lar, Arg-e Tabriz, and
Valiasr pedestrian pathways. Using Cochran’s formula and stratified probability sampling, data from 384 participants were analyzed. Data
were collected using researcher-developed questionnaires assessing perceived security, pathway legibility and quality, spatial vitality, and
social presence. Instrument reliability was evaluated using Cronbach’s alpha, while construct validity was examined through confirmatory
factor analysis. Pearson correlation, multiple regression, and structural equation modeling were conducted using SPSS and AMOS. The
model-fit indices confirmed the adequacy of both the measurement and structural models. Perceptual-emotional factors had the strongest
direct effect on perceived security ($=0.298, p<0.001), followed by physical-spatial factors ($=0.214, p<0.001), social-interactional factors
(B=0.189, p<0.001), and functional factors (f=0.128, p=0.003). Social presence (f=0.183), perceived legibility (=0.157), and spatial vitality
(B=0.134) also had significant effects on perceived security. The total effects of social-interactional and physical-spatial factors were 0.325
and 0.322, respectively. Overall, the independent and mediating variables explained 71.2% of the variance in perceived security. Enhancing
security within Tabriz’s pedestrian-oriented pathway network requires an integrated and multidimensional strategy that simultaneously
improves physical quality, legibility, vitality, social presence, and users’ emotional perceptions. The design and management of pedestrian
spaces should also prioritize the specific security and accessibility needs of vulnerable groups, particularly women and older adults.
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Extended Abstract

Rapid urbanization, population growth, and the unplanned expansion of metropolitan areas have intensified concerns
regarding the inclusiveness, sustainability, vitality, and human orientation of public urban spaces. Within this context,
pedestrian-oriented pathways constitute more than movement corridors; they serve as major settings for everyday encounters,

social participation, leisure, commerce, and the formation of collective urban life. Pedestrian-oriented development can reduce
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dependence on motorized transportation, strengthen social interactions, improve environmental quality, and contribute to
healthier and more sustainable cities (1, 20). Nevertheless, the establishment of pedestrian routes alone does not necessarily
ensure their successful use. The quality, continuity, accessibility, legibility, physical comfort, social vitality, and perceived
safety of these environments substantially influence citizens’ willingness to enter, remain in, and repeatedly use them.
Perceived security is especially important because insecurity may contribute to spatial avoidance, the decline of informal social
surveillance, and the weakening of public-space vitality. The built environment, street configuration, pedestrian infrastructure,
social activities, and users’ emotional evaluations can jointly influence perceptions of safety (2, 4, 11). Tabriz, as a historically
significant Iranian metropolis with diverse traditional, commercial, cultural, and recreational pedestrian environments, faces
challenges associated with the discontinuity of pedestrian networks, inadequate infrastructure, uneven environmental quality,
and differences in perceived security among user groups. Accordingly, the present study aimed to investigate the pedestrian-
oriented pathways network of Tabriz and to determine how physical—spatial, functional, social-interactional, and perceptual—
emotional factors affect perceived security in four prominent pedestrian areas: Tarbiat Pedestrian Way, Dash Maghazeh Lar
Pedestrian Way, Arg-e Tabriz Pedestrian Way, and Valiasr Paving. The study further sought to identify the direct and indirect
pathways through which environmental and social characteristics shape perceived security and to provide an integrated basis
for improving pedestrian-oriented urban design.

The pedestrian network is understood as an interconnected spatial system composed of pedestrian ways, linked passages,
intersections, destinations, and human-scale routes that facilitate movement and communication across the city. Its
effectiveness depends on accessibility, connectivity, permeability, safety, convenience, destination proximity, and the
functional overlap of urban spaces (3, 19). Space syntax and related spatial-network approaches emphasize that integration,
choice, connectivity, and configuration can explain pedestrian movement patterns and the capacity of streets to support social
presence (5, 16, 24). Perceived security, however, is not determined exclusively by objective exposure to crime or traffic
hazards; it also reflects subjective interpretations of environmental threat, vulnerability, visibility, predictability, and control.
Physical elements such as lighting, open sightlines, active edges, suitable paving, street furniture, vegetation, route clarity, and
separation from traffic may therefore influence both physical and psychological safety (25, 26, 40). Gender, age, time of day,
social activity, and previous experience can further differentiate how safety is perceived, with women frequently reporting
greater concern in public space and requiring particular consideration in safety-oriented design (10). The conceptual model of
the study was also informed by Jacobs’s emphasis on continuous public presence, mixed land use, and “eyes on the street” as
foundations of informal surveillance and lively urban life (12); Newman’s defensible-space theory, which highlights
territoriality, natural surveillance, clear spatial boundaries, and the relationship between physical design and crime prevention
(14); and Lynch’s concept of legibility, according to which recognizable paths, edges, nodes, and landmarks facilitate
orientation and strengthen attachment to urban space (13). Previous evidence has similarly linked pedestrian vitality,
environmental quality, social interaction, and safety perception (28, 30, 34), yet comparatively few studies have integrated
physical, functional, social, perceptual, and mediating variables within a single structural model focused on the pedestrian
environments of Tabriz.

This applied investigation employed a quantitative descriptive—analytical design and a comparative case-study approach.
The spatial scope comprised four pedestrian-oriented axes selected to represent different urban contexts, functional roles,
physical characteristics, and patterns of use. Tarbiat Pedestrian Way represents a historic and commercially active central axis;
Dash Maghazeh Lar reflects a traditional pedestrian marketplace linking residential and commercial functions; Arg-e Tabriz

Pedestrian Way represents a comparatively modern cultural and public-space setting adjacent to the historic Arg of Tabriz; and
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Valiasr Paving represents a recreational and leisure-oriented pedestrian route located along a major urban corridor. The human
population consisted of residents, daily pedestrians, tourists, business owners, women, older adults, and students who directly
experienced these environments. Stratified probability sampling was applied according to user type and pedestrian-area
location. Cochran’s formula produced a minimum required sample of 384 participants, while 420 questionnaires were
distributed to compensate for incomplete or unusable responses. Data were gathered using researcher-developed instruments
measuring perceived security, pathway legibility and quality, spatial vitality, social presence, physical—spatial conditions,
functional characteristics, social interactions, and perceptual-emotional factors. All items were rated on a five-point Likert
scale ranging from complete disagreement to complete agreement. Reliability was evaluated using Cronbach’s alpha, and
construct validity was examined through confirmatory factor analysis. Data analysis was conducted at descriptive and
inferential levels using SPSS and AMOS. Preliminary analyses included means, standard deviations, Pearson correlations,
multiple regression, an independent-samples t-test, and one-way analysis of variance with Scheffé post hoc comparisons.
Confirmatory factor analysis evaluated the measurement model, while structural equation modeling tested the direct and
indirect relationships among the proposed variables. Model adequacy was assessed using y*df, GFI, AGFI, CFI, NFI, TLI,
RMSEA, and SRMR. The integration of regression-based analyses and structural equation modeling enabled the simultaneous
estimation of direct effects, mediated effects, total effects, and explained variance within the proposed conceptual framework.

The measurement instruments demonstrated strong internal consistency, with Cronbach’s alpha coefficients exceeding 0.80
for all variables and reaching 0.937 for the complete 62-item questionnaire. Confirmatory factor analysis supported the
adequacy of the measurement model: ¥*/df was 2.847, GFI was 0.911, AGFI was 0.894, CFI was 0.928, NFI was 0.903, TLI
was 0.916, RMSEA was 0.066, and SRMR was 0.054. Standardized factor loadings exceeded 0.60, composite reliability values
were greater than 0.70, and average variance extracted values exceeded 0.50. Structural equation modeling indicated that all
hypothesized paths were statistically significant. Perceptual-emotional factors produced the strongest direct effect on perceived
security ($=0.298, p<0.001), followed by physical-spatial factors (3=0.214, p<0.001), social—interactional factors ($=0.189,
p<0.001), and functional factors (f=0.128, p=0.003). The mediating variables also significantly predicted perceived security:
social presence had a standardized effect of p=0.183, perceived legibility had an effect of f=0.157, and spatial vitality had an
effect of p=0.134. Strong relationships were observed between social factors and social presence (3=0.741), physical—spatial
factors and perceived legibility (3=0.687), and functional factors and spatial vitality (f=0.653). The indirect effects of physical—
spatial, functional, and social factors were 0.108, 0.088, and 0.136, respectively. Consequently, the total effect of social factors
on security was 0.325, the total effect of physical-spatial factors was 0.322, the total effect of perceptual-emotional factors
was 0.298, and the total effect of functional factors was 0.216. Collectively, the independent and mediating variables explained
71.2% of the variance in perceived security. Social factors explained 54.9% of social presence, physical factors explained
47.2% of perceived legibility, and functional factors explained 42.6% of spatial vitality. The independent-samples t-test
indicated significantly lower perceived security among women than men (t=-3.876, p<0.001), particularly during nighttime
and regarding fear of crime. One-way analysis of variance also revealed significant age-group differences (F=7.843, p<0.001),
with perceived security declining as age increased and the lowest mean being observed among participants older than 60 years.

The results demonstrate that pedestrian security is a multidimensional outcome generated through the interaction of
environmental form, functional organization, social life, and users’ subjective interpretations. The predominance of perceptual—
emotional factors indicates that objectively improved streets may still be experienced as unsafe when users perceive uncertainty,
vulnerability, weak control, or emotional discomfort. This finding is consistent with research emphasizing the importance of

subjective safety, fear, environmental interpretation, and multiple pathways connecting the built environment to perceived
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security (9, 11, 39). The significant direct and indirect effects of physical—spatial characteristics support defensible-space
principles and confirm that lighting, territorial definition, open visibility, suitable materials, active frontages, and spatial clarity
can enhance security both directly and through improved legibility (13, 14). The contribution of social presence and vitality
also reinforces Jacobs’s proposition that mixed activities, continuous human presence, and informal surveillance strengthen
natural security (12). The results correspond with Iranian studies reporting that social support, environmental quality, active
pedestrianization, and improved public-space design enhance citizens’ security and urban experience (30, 31, 33, 34). They are
also compatible with international evidence concerning pedestrian comfort, network connectivity, shared-space safety,
streetscape quality, and user perceptions (8, 23, 36, 37). In practical terms, pedestrian planning in Tabriz should promote active
street edges, adequate nighttime lighting, uninterrupted sightlines, clear signage, recognizable landmarks, high-quality paving,
accessible street furniture, mixed land uses, local businesses, cultural events, seating areas, and connections with public
transportation. Particular attention should be given to women and older adults through inclusive design, transparent spatial
organization, safer nighttime conditions, accessible surfaces, reduced physical obstacles, convenient resting facilities, and
routes that minimize uncertainty and isolation. Rather than treating security as a single technical or policing issue, urban
management should address it as an integrated design, social, functional, and perceptual objective.

The study established that perceived security in the pedestrian-oriented pathways of Tabriz is shaped by a coordinated
system of perceptual-emotional, physical-spatial, social-interactional, and functional factors. Users’ emotional and subjective
evaluations exerted the strongest direct influence, while physical design and social interaction contributed both directly and
through perceived legibility, social presence, and spatial vitality. The high proportion of explained variance confirms that the
proposed multidimensional model provides a strong framework for understanding security in pedestrian spaces. The significant
gender and age differences further indicate that pedestrian environments are not experienced uniformly and that universal
design solutions may fail to address the needs of more vulnerable groups. Enhancing security therefore requires an integrated
strategy that combines environmental quality, spatial clarity, active public life, accessibility, functional diversity, and sensitivity
to users’ psychological experiences. Improving lighting, visibility, pavement quality, street furniture, route continuity, active
edges, social gathering opportunities, mixed activities, and public-transport connections can collectively increase both the
actual usability and perceived safety of pedestrian spaces. Prioritizing women, older adults, and people with limited mobility
can also support social justice, inclusive access, and equitable participation in urban life. Through the coordinated
implementation of these measures, the pedestrian-oriented pathways network of Tabriz can become safer, more legible, socially

vibrant, and better able to contribute to sustainable urban development and improved quality of life.
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