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ABSTRACT

Pedestrian safety perception reflects individuals’ sense of safety while moving through urban spaces and is
shaped by a set of environmental, physical, and infrastructural factors. The present study aimed to identify
and analyze the factors influencing pedestrians’ perceived safety in Imam Khomeini Street and Ashouri
Street in the city of Bushehr. Data were collected through 200 researcher-designed questionnaires
distributed among residents familiar with these two streets. Content validity was confirmed by expert
judgment, and reliability was assessed using McDonald’s Omega coefficient (0 = 0.966), indicating
excellent internal consistency of the instrument. Results of the exploratory factor analysis extracted four
main factors, which together explained 69.3% of the variance in perceived safety. The originality of this
research lies in the combined application of exploratory factor analysis and Anderson—Rubin factor score
estimation to compare safety perception between the two streets, as well as its focus on Bushehr, a city with
relatively high pedestrian accident rates that has rarely been examined. Factor score comparisons revealed
that Ashouri Street performed worse than Imam Khomeini Street in dimensions such as sidewalk quality,
presence of physical obstacles, and environmental lighting. Moreover, multiple regression analysis showed
that only sidewalk quality and spatial organization had a significant positive effect on perceived safety (§
= 0.461, p < 0.001). These findings highlight the importance of improving sidewalk design and
maintenance, enhancing lighting, and removing barriers, offering direct implications for urban management
strategies in Bushehr.
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Extended Abstract

Introduction

Pedestrian safety perception has increasingly become a central concern in urban studies, since walking
represents the most fundamental and sustainable mode of mobility. The sense of safety experienced by
pedestrians is not determined solely by crash statistics or the presence of physical infrastructure; rather, it
is a subjective phenomenon shaped by the interplay of physical, social, and psychological factors. Although
previous studies, both domestic and international, have emphasized the role of sidewalk design, traffic
management, lighting, and social environment in influencing safety perception, there remain significant
gaps in the literature. Most research has focused on large metropolitan areas or generalized contexts, while
medium-sized cities with distinct socio-cultural and infrastructural conditions, such as Bushehr in southern
Iran, have received far less scholarly attention. Furthermore, few studies have systematically applied robust
multivariate statistical techniques, such as exploratory factor analysis combined with regression modeling,
to disentangle the relative contribution of various factors.

This study was designed to fill these gaps by conducting a systematic comparative analysis of pedestrian
safety perception in two important streets in Bushehr: Imam Khomeini Street, also known as “Sangi,” and
Ashouri Street. These two corridors were chosen because they represent contrasting spatial organizations
and infrastructural qualities. Imam Khomeini Street offers relatively continuous sidewalks, clear separation
between pedestrian and vehicular flows, and consistent lighting infrastructure, while Ashouri Street suffers
from fragmented pedestrian pathways, deteriorated curbs, and limited safety signage. These differences
make them a particularly suitable case for investigating how urban form and infrastructural quality shape
the perception of pedestrian safety. The objectives of the study were threefold: to identify and validate the
dimensions underlying pedestrian safety perception through exploratory factor analysis, to compare the
performance of the two streets based on these extracted dimensions, and to assess the predictive effects of
each factor on overall safety perception using regression analysis.

Methodology

The research adopted a quantitative, survey-based approach. A researcher-developed questionnaire was
constructed, drawing upon previous literature and adjusted to reflect the specific conditions of Bushehr.
Items in the questionnaire covered four broad areas: sidewalk quality and spatial organization, traffic
geometry and management, crossing safety and traffic control, and environmental lighting. Each item was
rated on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Data were
collected from 200 valid questionnaires completed by residents of Bushehr who were sufficiently familiar
with both Imam Khomeini and Ashouri streets. The sample size was calculated using G*Power software
with an assumed effect size of 0.5 and a statistical power of 0.95, thereby ensuring adequate rigor. Although
the sampling strategy was nominally random, the inherent challenges of urban research were addressed by
distributing surveys across different time slots and pedestrian segments along the two streets in order to
ensure heterogeneity in the responses.

Validation of the research instrument was conducted in two stages. Content validity was confirmed by a
panel of experts in urban design and transportation, and construct validity was tested through exploratory
factor analysis. The Kaiser-Meyer-Olkin value exceeded the accepted threshold and Bartlett’s test of
sphericity was significant, confirming the suitability of the dataset. Reliability analysis using McDonald’s
Omega yielded a coefficient of 0.966, which indicates excellent internal consistency of the instrument. Data
analysis was conducted using SPSS software. Exploratory factor analysis with varimax rotation was applied
to extract the main latent dimensions of pedestrian safety perception. Anderson—Rubin scores were
computed to generate uncorrelated factor scores for subsequent statistical testing. Independent samples t-
tests compared mean scores between the two streets, and multiple regression analysis was used to determine
the predictive influence of each factor on overall safety perception.

Results and Discussion

The exploratory factor analysis identified four major dimensions of pedestrian safety perception, which
together explained 69.3 percent of the total variance. These dimensions were sidewalk quality and spatial
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organization, traffic geometry and management, safety of crossing and traffic control, and environmental
lighting. Comparative analysis indicated that Imam Khomeini Street consistently performed better than
Ashouri Street across most dimensions. It scored particularly high in sidewalk continuity, curb quality, and
lighting, while Ashouri Street was marked by deficiencies in these areas. The t-test results confirmed that
these differences were statistically significant for some factors, reflecting the disparity in infrastructural
quality between the two streets.

Regression analysis provided further insights by showing that only sidewalk quality and spatial
organization had a significant positive impact on overall pedestrian safety perception (B =0.461,p <0.001).
This suggests that the physical condition, continuity, and organization of sidewalks constitute the most
decisive elements shaping pedestrians’ feelings of safety. While environmental lighting and traffic
management also exhibited differences between the two case study streets, their statistical effect on the
overall perception was not significant once sidewalk quality was controlled for. These findings are
consistent with international literature emphasizing the importance of walkability but also underscore the
unique local reality of medium-sized Iranian cities, where sidewalk neglect is widespread.

The discussion points to three key implications. First, pedestrian safety perception in Bushehr is anchored
in tangible infrastructural conditions rather than abstract environmental cues. Second, the marked contrast
between the two streets reveals the uneven distribution of pedestrian infrastructure within a single urban
context, highlighting governance and maintenance challenges. Third, while global studies emphasize the
interplay of multiple factors, this research shows that in Bushehr, the most immediate determinant of safety
perception is the basic quality and continuity of pedestrian pathways.

Conclusion

This study contributes to the literature by offering a comparative and empirically grounded analysis of
pedestrian safety perception in a medium-sized Iranian city. By integrating exploratory factor analysis with
regression modeling, it demonstrates the primacy of sidewalk quality and spatial organization in shaping
how safe pedestrians feel while walking. The comparative evidence reveals that Imam Khomeini Street,
with its more consistent infrastructure, offers a substantially safer pedestrian experience compared to
Ashouri Street, which is characterized by fragmentation, infrastructural decay, and insufficient lighting.

The policy implications of this research are significant. Improving sidewalk continuity, upgrading curbs,
eliminating physical obstacles, and installing adequate lighting systems should be prioritized, particularly
in Ashouri Street. More broadly, the findings highlight the need for sustained and systematic maintenance
of pedestrian infrastructure in Bushehr, moving beyond sporadic interventions to a comprehensive strategy
centered on human-centered urban design. The originality of this research lies not only in its methodological
approach—combining exploratory factor analysis, Anderson—Rubin scores, and regression modeling—but
also in its focus on a medium-sized city in southern Iran where pedestrian injuries and perceived insecurity
remain pressing yet understudied issues.Looking ahead, future research should expand the scope of analysis
by incorporating qualitative approaches, such as focus groups or ethnographic observations, in order to
capture the socio-cultural dimensions of pedestrian safety perception. Moreover, cross-city comparative
studies could provide valuable insights into how diverse urban morphologies and governance structures
shape pedestrian experiences differently. Ultimately, enhancing pedestrian safety perception should be seen
as a cornerstone of creating inclusive, sustainable, and livable cities, where walking is not only safe but
also socially and environmentally rewarding
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