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Abstract
This study examines the intersection of urban design and urban living conditions by 
exploring the relationship between perceived walkability and stress management 
among Generation Z college students in Istanbul during the COVID-19 pandemic. 
Walkability, essential for comfortable and safe pedestrian navigation, fosters 
resilient communities, while stress adversely affects individual well-being and 
social interactions. The research aims to understand how the built environment’s 
physical components impacting walking habits influence mental well-being, 
particularly stress levels. This research delves into various interconnected 
variables to enhance the design and policy of urban living conditions. By 
examining the relationships between perceived walkability, stress levels, and 
physical environmental factors, the study aims to provide valuable insights that 
can inform the development of healthier, more supportive urban neighborhoods. 
Focusing on Generation Z—typically more active and significantly impacted by 
pandemic isolation—the study involved university students across Istanbul. The 
Neighborhood Environment Walkability Scale and the Perceived Stress Scale 
were used to measure perceived walkability and stress management. The findings 
demonstrated statistically significant associations between perceived walkability 
and stress levels, alongside notable gender-based differences. These results 
highlight the critical role of urban design in enhancing urban living conditions 
outcomes. The study proposes design and planning recommendations to improve 
neighborhood walkability, contributing to better psychological outcomes and 
overall urban living conditions as well as the creation of public policies that 
prioritize physical activity and psychological outcomes, ultimately fostering more 
livable and resilient communities.
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1. Introduction 
Stress, stemming from physical and 
psychological reactions to life's stimuli, 
profoundly impacts individuals' well-
being by hindering goal attainment and 
inducing negative emotions (Pettinger, 
2002). Managing stress involves 
identifying and mitigating stressors, 
essential for maintaining physical and 
mental well-being (Gümüştekin & 
Öztemiz, 2004). Conversely, walking 
offers a plethora of benefits, including 
stress reduction and enhanced social 
interaction (Cervero & Kockelman, 
1997; Fonseca et al., 2022). Walkability, 
ensuring safe and comfortable 
pedestrian access, contributes to 
vibrant communities (Southworth, 
2005).

Stress does not occur spontaneously 
but is influenced by various environ-
mental factors. Individuals do not re-
spond to stress in the same way; some 
are more affected while others are less 
affected. It is possible to group factors 
that create stress related to oneself, the 
surrounding environment, and work 
(Saldamli, 2000). On the other hand, 
walking has numerous positive effects 
on human life, such as socialization, 
health, connectivity, and increased hu-
man activity (Cervero & Kockelman, 
1997). Walkability, on the other hand, 
refers to ensuring that pedestrians can 
reach specific points comfortably and 
safely in the built environment (South-
worth, 2005). Cities with walkable cri-
teria are more social and vibrant. The 
act of walking not only has transpor-
tation significance but also shapes the 
character of the urban dweller (Wang 
et al., 2019). Walking reduces stress, 
protects against many diseases, en-
riches human activities, and plays a 
unifying role in fostering social inter-
actions, aiding individuals in perceiv-
ing space differently (Fonseca et al., 
2022). There are certain components 
that affect walkability. One of them is 
the distinction made by Boarnet and 
Crane (2001) between social and phys-
ical factors. Social factors influence 
individuals' preference for walking, 
while physical factors enhance the de-
sire to walk. Variables that influence 
the act of walking include mixed land 
use, human-scale design, connectivity 
of roads, physical structure of streets, 

physical structure of sidewalks, and 
compatibility with older settlements 
(Sendich & American Planning Asso-
ciation, 2006).

Walkable areas are safe spaces where 
residential and commercial activities 
coexist, public transportation is conve-
nient, social ties are strong, and people 
can interact (Massengale et al., 2014). 
Physically walkable neighborhoods 
are well-perceived and have a positive 
impact on neighborhood users, en-
couraging them to walk based on the 
perception created (Wood et al., 2010).

Walkability is greatly influenced by 
intergenerational differences. Particu-
larly, Generation Z (individuals born 
between 1997 and 2012) is believed to 
have different views and be influenced 
by various factors when it comes to 
walkability, as they do in many oth-
er aspects. According to a study con-
ducted by Larkin et al. (2018), there 
are three significant factors that affect 
Generation Z: advancing technology, 
growing up in uncertainty, and re-
alism. All these factors have directly 
influenced the development of Gen-
eration Z individuals. With distinct 
desires and behaviors compared to 
the previous generation, Generation 
Z has brought about various changes. 
Many sectors, such as the economy, 
education, technology, and fashion, are 
working to adapt and develop services 
that cater to this generation (Dovey & 
Pafka, 2020).

The aim of this study is to examine 
the relationship between perceived 
walkability and stress levels among 
Generation Z university students and 
to contribute to wellness-oriented ur-
ban design strategies by integrating en-
vironmental psychology perspectives. 
      To achieve this aim, the study sets out 
to: (i) Evaluate perceived walkability in 
different neighborhood environments 
using the NEWS (Neighborhood En-
vironment Walkability Scale) scale; (ii) 
Measure participants’ perceived stress 
levels using the PSS (The Perceived 
Stress Scale); (iii) Identify correlations 
between walkability features and stress 
responses; (iv) Analyze gender-based 
differences in perception and stress 
and; (v) Offer design-based insights for 
enhancing urban well-being based on 
empirical findings.
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1.1. Background
Modern society is increasingly 
recognizing that humans and culture 
are integral parts of the natural 
environment, and that there is a strong 
connection between human well-
being and environmental conditions 
(Jackson, 2003). It is important to 
acknowledge that individuals are 
constantly interacting with their 
surroundings in their daily lives and are 
greatly influenced by the characteristics 
of the physical environment. The 
interaction between human well-
being, human activities, and the 
physical environment is fundamental. 
In this interaction process, it is crucial 
to avoid harming the natural systems 
upon which the biological and physical 
environment depend (Çelik, 2006). 
The physical environment inherently 
represents the features that enhance 
or diminish opportunities for behavior 
and outcomes (Wattchow et al., 2014). 
Being healthy is closely linked to 
maintaining a lifestyle that includes 
healthy eating, physical exercise, and 
reduced stress, encompassing the 
physical environment (Bratman et al., 
2012). 

Individual behaviors are influenced 
by both the social and physical envi-
ronment. Unlike a causal relationship 
between physical activity and health, 
the role of the physical environment 
is relatively more significant in deter-
mining levels of physical activity. In or-
der to stay healthy, individuals should 
engage in regular physical activity, 
and the physical environment should 
be structured to facilitate this. Levels 
of physical activity show a significant 
decline with increased sedentary be-
havior, leading to adverse well-being 
outcomes (Transportation Research 
Board & Institute of Medicine, 2005). 
Therefore, it is essential to create an 
environment that encourages physical 
activity and supports individuals in 
maintaining an active lifestyle for their 
urban life quality.

The concept of stress, on the other 
hand, widely used and experienced by 
many individuals, has been present 
since the creation of humankind, de-
spite the increasing number of studies 
conducted on it. Stress is a psycholog-
ical state that is commonly used and 

experienced by everyone. The term 
"stress" was initially used in the field 
of physics (Okutan & Tengilimoğlu, 
2002). Physicist Robert Hooke first de-
fined stress as the relationship between 
an object and the external force applied 
to that object. Physicist Thomas Young 
explained stress as the response of mat-
ter to an external force applied against 
its resistance. After its use in the field 
of physics, the concept of stress began 
to be used in the fields of psychology 
and medicine. For stress to occur, indi-
viduals need to be influenced by their 
environment or surroundings (İnal, 
2019). Stress arises from the physical 
and psychological responses to stimuli 
encountered or experienced through-
out life. It leads to psychological, emo-
tional, and physical tension, resulting 
in adverse effects on the human body 
(Pettinger, 2002).

The industrialization that began in 
the 19th century in cities laid the foun-
dation for modern planning, charac-
terized by adverse health conditions, 
inhumane circumstances, and over-
crowding. As a result, urban planning 
was scientifically addressed. In the 21st 
century, efforts in the economic, so-
cial, and physical environments have 
become crucial for improving urban 
well-being. While the health discipline 
addresses issues such as obesity, chron-
ic illnesses, and sedentary lifestyles to 
provide a healthy environment for ur-
ban users, urban planning discipline 
addresses environmental problems 
caused by car usage, high-density set-
tlements, and accessibility (Dinçer, 
2011). In the literature, environmental 
stressors, such as crowding and noise 
in urban contexts, have been found to 
significantly contribute to stress in in-
dividuals (Evans & Cohen, 1987). 

In modern urbanized societies, both 
acute and chronic stress are increas-
ingly recognized as significant issues. 
Research indicates that crowding, fear 
of crime, and traffic noise are associat-
ed with violence and aggression. The 
impact of stress on mental well-being 
has become a serious urban living con-
ditions concern, particularly for those 
living in urban environments. Stress 
management is vital for maintaining 
health, and preventing stress-related 
disorders is crucial in urbanized soci-
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eties. Both built and natural environ-
ments can influence perception and 
have direct or indirect effects on indi-
viduals' mental well-being. Therefore, 
examining and addressing ways in 
which the environment may negatively 
impact mental well-being is essential 
(Jiang et al., 2023). The arrangements 
made in urban spaces have always been 
of great importance for human society. 
Being a "city dweller" has always come 
with responsibilities. Individuals are 
residents of the city, and the develop-
ment of urban communities depends 
on individuals. The structures, groups 
of structures, infrastructure, transpor-
tation, social facilities, and the organi-
zations that operate them all contribute 
to the essence of the city. Considering 
that the city is a human creation, ef-
forts should be made, both physically 
and socially, to ensure that design pro-
motes healthier environments (Fırat, 
2006).

During the pandemic, there have 
been studies conducted on individuals' 
physical environments and stress. The 
continuation of the outbreak and the 
discovery of its adverse consequences 
over time have increased the level of 
stress in society. Symptoms that may 
reach the psychiatric diagnosis dimen-
sion, such as anxiety disorders and 
depression, can be observed in stress 
reactions. In a study conducted with 
7,143 university students in China af-
ter the outbreak, which was defined as 
"COVID-19," 21.3% experienced mild, 
2.7% moderate, and 0.9% severe anx-
iety symptoms. In a study by Wang et 
al. involving 1,210 participants in dif-
ferent cities in China, looking at the 
psychological effects of the outbreak 
at the end of January and the begin-
ning of February, it was indicated that 
28.8% showed anxiety symptoms, 
16.5% showed depression symptoms, 
and 8.1% showed stress symptoms. 
A survey conducted by Rossi et al. in 
Italy with 18,147 participants via the 
internet examined the impact of the 
pandemic and quarantine process on 
people's mental well-being. The study 
revealed that 37% of the participants ex-
perienced post-traumatic stress symp-
toms, 22.9% had adjustment disorders, 
21.8% had a high perceived stress level, 
20.8% had anxiety symptoms, 17.3% 

had depression symptoms, and 7.3% 
had sleep disorder symptoms above 
the cut-off point for diagnosis. A study 
conducted by Odriozola-Gonzalez et 
al. (2020) with 3,550 adult individuals 
in Spain via the internet showed that 
44.1% of the participants had depres-
sion, 37% had stress, and 32.4% had 
anxiety symptoms above the cut-off 
point for diagnosis. These few studies 
suggest that some psychiatric diagno-
ses may increase. Infectious diseases, 
by their nature, leave fear and anxiety 
on individuals and also affect their dai-
ly relationships. Like other natural di-
sasters (e.g., tsunami, earthquake, etc.), 
infectious diseases are also referred to 
as disasters, and the impact of disaster 
events on individual psychology is not 
random. Moreover, the response can 
vary depending on the conditions the 
individual is in and the level of expo-
sure to the disaster. Therefore, like all 
disasters, the ongoing pandemic pro-
cess also affects individuals psycho-
logically. Especially during this period 
where efforts are being made to slow 
down the spread and transmission of 
the virus, the precautions taken create 
stress. The effect of these measures is 
the sense of loss. Undoubtedly, these 
feelings have a negative impact on an 
individual's psychological well-being 
(Işıklı, 2020).

1.2. Importance of walking 
and walkability of streets
Rapoport (1991) identified two 
environmental characteristics of 
streets in his study. The first involves 
the formal/physical features of streets, 
while the second emphasizes the need 
to examine streets in terms of activity 
(social) and use. Streets cannot become 
living spaces without a functional 
definition of the linear area between 
buildings and streets. Streets become 
living spaces only when they are 
designed together with public social 
spaces and physical features that 
allow specific activities within their 
surrounding settlements. As a result, 
the characteristics of the environment 
are defined as the interactions between 
the components that constitute 
the environment, as well as the 
interactions between individuals and 
between individuals. Therefore, the 
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environment is not just a physical space 
with boundaries shaped by individual 
activities. It is an important part of the 
behavior model with social attributes 
(Alpak et al., 2018).

Walking is the cheapest and simplest 
form of transportation used in people's 
daily lives. Walking increases commu-
nication among individuals and allows 
for economic and social relationships. 
Walking has many positive effects 
on human life, such as socialization, 
health, cohesion, and increased hu-
man activities (Cervero & Kockelman, 
1997). Walkability, on the other hand, 
ensures that pedestrians can reach 
specific destinations comfortably and 
safely in the built environment (South-
worth, 2005).

Walking, in addition to being a 
recreational activity, is fundamental-
ly a means of transportation. In ur-
ban outdoor spaces, the movement of 
individuals, which is the most basic 
form of transportation, is essentially a 
simple act of walking. When it comes 
to interacting with other people and 
the physical environment, "pedestrian 
movement" emerges as a convenient 
and easy mode of transportation. For 
a life in the urban space that relies on 
establishing healthy human relation-
ships, pedestrian movement needs to 
be strongly and effectively organized. 
Meaningful and appropriate pedestri-
an flows and movements are essential 
requirements. Urban areas that priori-
tize pedestrian movement in transpor-
tation and planning concepts highlight 
their social functions. These types of 
spaces enable pedestrian movements 
in terms of social, physical, and per-
ceptual characteristics. Walking is rec-
ommended as a therapeutic activity 
against various negative emotions and 
illnesses such as stress and cardiovas-
cular diseases. The benefits of walking 
can be summarized as follows:
•	 Enrichment of human activities 

and human interactions
•	 Perception of space from a different 

perspective
•	 Impact on human well-being
•	 Facilitating socialization and hav-

ing a unifying role in social life
•	 Being an environmentally friendly 

and cost-effective mode of trans-
portation, among others.

Pikora et al. (2003) as cited in Tekel 
& Görer (2016) divide the components 
that influence walkability into two cate-
gories. The first category is the physical 
criteria of the urban built environment, 
and the second category is individual 
responses. It is also mentioned that 
both objective and subjective measure-
ments should be used to determine the 
effects of these factors on walkability. 

Yin (2013) provides the answer 
to the question "What makes a place 
walkable?" by stating that it is the 
characteristics of the route (path/per-
mission) connecting the starting and 
ending points of walking journeys. Ac-
cording to Yin, walkability is modeled 
based on two main components: built 
environment and social environment. 
It is also divided into four subcatego-
ries and two separate groups:
•	 Activities and uses
•	 Accessibility
•	 Safety and image
•	 Sociability. 

These four categories reflect how 
individuals interact with the environ-
mental, physical, and social character-
istics of a neighborhood (Yin, 2013).

Alfonzo (2005), on the other hand, 
evaluates the hierarchy of walking 
needs within the context of environ-
mental variables that influence indi-
viduals' decision to walk. In Alfonzo's 
proposed hierarchy of walking needs 
model, "feasibility" is situated at the bot-
tom level of environmental factors. For 
the walking activity to occur, circum-
stances that lead individuals to desire 
walking need to emerge first. The indi-
vidual's responsibilities, time, and mo-
bility determine the shaping of walk-
ing behavior. Accessibility is placed in 
the second level of this hierarchy. The 
quality of pedestrian spaces, connec-
tions between uses, and pedestrian 
infrastructure impact accessibility. Ac-
cessibility encompasses the variety of 
destinations that can be reached within 
a specific time frame. Access to public 
transportation areas, recreational spac-
es, and non-residential uses positively 
affects walkability, while elements such 
as rivers, closed residential clusters, 
and disruptions in the continuity of 
walking paths have a negative impact 
on accessibility. Safety refers to the 
individual's protection against crime. 
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Comfort is an environmental factor 
that provides convenience and ease 
while walking. Satisfaction indicates 
how attractive and enjoyable an area is 
for walking. During the intermediate 
process, individual characteristics such 
as biological, psychological, and demo-
graphic factors; societal characteristics 
such as sociological and cultural fac-
tors; and spatial characteristics such as 
climatic, topographic, and geograph-
ical data all influence walkability. The 
proximity and diversity of areas within 
walking distance, such as cafes, shops, 
recreational activities, play an import-
ant role in achieving walkability (Tekel 
& Görer, 2016).

2. Method 
This study adopts an ecological 
psychology perspective and utilizes the 
theory of affordances as its theoretical 
foundation. The theory of affordances 
offers a comprehensive framework 
for understanding and elucidating the 
essential qualities of environments 
from a psychological standpoint. In 
the context of walkability research, 
affordances refer to the various 
features and attributes of urban 
environments that afford opportunities 
for pedestrian activity and interaction. 
By examining the concept of 
affordances within the context of 
walkable urban environments, this 
study seeks to explore whether the 
availability of affordances differs 
across settings characterized by 
variations in urban design and 
infrastructure. Understanding these 
differences is essential for enhancing 
the walkability of urban areas and 
creating environments that support 
diverse pedestrian needs and activities. 
Moreover, by investigating the 
relationship between urban design 
elements, such as street layout, green 
spaces, and pedestrian amenities, and 
the perceived affordances for walking, 
this research aims to contribute to the 
development of strategies for designing 
and planning more pedestrian-friendly 
cities. Ultimately, by leveraging the 
theoretical insights provided by 
ecological psychology and the theory 
of affordances, this study endeavors to 
inform urban planners, policymakers, 
and designers in their efforts to 

create more inclusive, accessible, and 
multi-functional urban environments 
conducive to pedestrian activity and 
well-being.

2.1. Research design 
Given the focus of this study on 
comprehending attitudes and utilizing 
them as indicators of behaviors in 
the context of walkability, the survey 
approach emerged as the preferred 
methodology. The survey included four 
main sections: (1) perceived walkability 
based on the adapted Neighborhood 
Environment Walkability Scale 
(NEWS-A), (2) perceived stress 
assessed using the 10-item Perceived 
Stress Scale (PSS), (3) context-specific 
questions about walking behaviors and 
built environment features, and (4) 
demographic data. NEWS-A items were 
measured using a 4-point Likert scale 
(1 = Strongly Disagree to 4 = Strongly 
Agree), while PSS items followed a 
5-point frequency scale (0 = Never to 
4 = Very Often). Additional contextual 
questions included categorical 
and multiple-choice formats, and 
demographic variables were a mix of 
open-ended and categorical responses. 
To ensure consistency in spatial 
reference, participants were instructed 
to evaluate their environment based 
on their immediate neighborhood, 
defined in the survey as areas located 
within a 10–15-minute walking 
distance from their home. This 
definition provided a shared 
understanding of “local vicinity” and 
aligned with the walkability-related 
questions throughout the survey.

In the first part of the survey, the 
instrument employed to assess per-
ceived walkability and its association 
with physical activity was the Neigh-
borhood Environment Walkability 
Scale (NEWS). Developed as a 54-item 
self-report measure, NEWS serves to 
evaluate the perceived design features 
of neighborhoods in relation to phys-
ical activity and transportation. With 
its comprehensive set of questions, 
NEWS enables researchers to gauge 
participants' perceptions regarding 
various environmental attributes that 
may influence their walking behav-
iors, such as the presence of sidewalks, 
proximity to destinations, safety, and 
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aesthetics. The survey utilized a 4-point 
Likert scale without a neutral option 
(1 = Strongly Disagree to 4 = Strong-
ly Agree) to encourage more decisive 
responses and reduce central tendency 
bias. This forced-choice format was in-
tentionally selected to prompt partici-
pants to take a clear stance, particularly 
when assessing subjective perceptions 
of their urban environment. Previous 
studies have shown that removing the 
midpoint can minimize indecisiveness 
and enhance response reliability when 
evaluating attitudes (Chyung et al., 
2017; Johns, 2005; Kulas et al., 2008). 
By utilizing NEWS, this study aimed to 
delve into individuals' subjective expe-
riences and perceptions of their neigh-
borhood environments in the context 
of walkability, providing valuable in-
sights into the factors shaping their 
walking behaviors and overall physical 
activity levels. 

In the second part of the survey, the 
Perceived Stress Scale (PSS) was also 
employed to measure the stress levels 
experienced by individuals over the 
last month during the pandemic. This 
scale, developed by Cohen, Kamarck, 
and Mermelstein, is widely used in 
psychological research to assess the 
degree to which situations in one’s life 
are appraised as stressful. It provides 
a framework for understanding the 
personal perception of stress, allow-
ing researchers to gauge the impact of 
various life circumstances on an indi-
vidual’s psychological well-being.

The final section of the survey con-
sisted of seven direct questions related 
to participants' experiences with the 
pandemic and their physical environ-
ments. Participants were instructed to 
reflect on their experiences over the 
past six months of the pandemic and 
select the responses that best matched 
their personal situations. This ap-
proach aimed to capture a compre-
hensive view of the individual impacts 
and adaptations during the pandem-
ic, facilitating an in-depth analysis of 
how these factors influenced their dai-
ly lives and well-being.

When analyzing the data, the chi-
square test was employed to explore 
correlation relationships, alongside 
descriptive statistics for further in-
sight.

2.2. Targeted population 
and sampling
Generation Z university students were 
chosen as the focus of this study due 
to their unique characteristics and 
experiences during the COVID-19 
pandemic. As a cohort known for 
their high levels of digital literacy, 
social activism, and adaptability 
to technological advancements, 
Generation Z has been significantly 
impacted by the pandemic-induced 
isolation measures. Before the 
pandemic, this demographic was 
typically active in their neighborhoods, 
engaging in various social and 
recreational activities. However, with 
the onset of the pandemic, they were 
forced to adapt to remote learning and 
limited social interactions, leading to 
potential changes in their perceptions 
of their neighborhood environments 
and their levels of physical activity. 
By studying this specific group, the 
research aims to provide insights into 
how pandemic-related disruptions 
have influenced their perceived 
walkability and stress management, 
thereby contributing to a better 
understanding of urban design and 
urban living conditions strategies 
tailored to the needs of Generation Z 
and similar cohorts.

To gather the necessary data, a 
broad approach was taken to include 
a diverse representation of Genera-
tion Z university students from Is-
tanbul. Participation requests were 
sent to all 58 universities in Istanbul 
(13 state, 45 private). Students from 
43 universities (6 state, 37 private) 
participated voluntarily. Initially, 510 
individuals joined the study. However, 
after removing data that did not meet 
the study's criteria, the final analysis 
was conducted with 301 participants 
(n=301).

3. Findings 
This study examines the participation 
of university students in Istanbul, 
Türkiye. Istanbul is home to a total 
of 58 universities, including 13 
state universities and 45 foundation 
universities. For the purposes of this 
study, students from a total of 43 
universities participated. The study 
sample consisted of 301 participants, 
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with 28% male and 72% female 
students. Age distribution ranged 
from 18 to 26 years old. 

3.1. Descriptive findings toward 
physical environment
The first part of the survey focused 
on individuals' perceptions of their 
neighborhoods and surrounding 
environments. Participants were asked 
about the types of housing available in 
their vicinity, the presence of stores, 
facilities, and other amenities, access 
to these facilities, the condition of 
local streets, the availability of walking 
and cycling areas, the aesthetics 
of the nearby environment, and 
neighborhood safety.

To assess the walkability of partic-
ipants' physical environments, they 
were asked about their mode of trans-
portation to school before the pan-
demic and, if walking, the approximate 
duration of their commute. According 
to the findings, the majority of partic-
ipants (241) did not walk to school, 
while the remaining participants are 
distributed across various walking du-
rations.

As shown in Figure 1, the data high-
lights the percentage of participants 
who reported that various facilities are 
accessible within a 1–5 minute walk. 
Essential services such as grocery 
stores, supermarkets, and public trans-
portation are perceived as highly ac-
cessible within this short range, which 
reflects the strengths of a well-connect-
ed urban layout. However, accessibility 
to non-essential services shows greater 
variability, indicating potential gaps in 
service distribution that could be ad-
dressed to improve overall neighbor-
hood functionality and convenience.

The distribution of responses regard-
ing the accessibility of recreation centers 
reveals significant insights. As shown 
in Figure 1, only 7.6% of participants 
reported that a recreation center was 
within a 1-5-minute walking distance 
from their homes, while 13.0% indicat-
ed a 6-10-minute walk. Additionally, 
10.0% stated that it took 11-20 minutes 
to reach a recreation center, 7.0% re-
ported a 20-30-minute walk, and 3.7% 
mentioned that it took over 30 minutes. 
Notably, a substantial 58.8% of partic-
ipants responded with "none or don't 

Figure 1.  The distribution of the facilities within a 1-5 minute walking distance from participants’ 
homes.
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know," indicating either a lack of aware-
ness or absence of recreation centers 
within a convenient distance.

The distribution of responses re-
garding the accessibility of recreation 
centers reveals significant insights. Key 
findings on recreation center accessi-
bility include the following:
•	 Immediate Accessibility: 

Only 7.6% of participants reported 
that a recreation center was within 
a 1-5-minute walking distance from 
their homes.

•	 Moderate Accessibility:
•	 13.0%  indicated a  6-10-minute 

walk to reach a recreation center.
•	 10.0%  reported an  11-20-minute 

walk.
•	 7.0%  mentioned a  20-30-minute 

walk.
•	 Limited Accessibility: Just 3.7% in-

dicated that reaching a recreation 
center took over 30 minutes.

•	 Lack of Awareness/Access: A signif-
icant 58.8% of participants selected 
"none or don't know," suggesting 
either a lack of knowledge about 
recreation center locations or their 
absence within reasonable walking 
distances.

This distribution highlights that 
while some participants have moderate 
access to recreation centers, the major-
ity face significant limitations or are 
unaware of such facilities within a con-
venient distance. This finding suggests 
that recreation centers are significantly 
less accessible compared to other es-
sential services. The high percentage 
of participants who responded with 
"none or don't know" highlights a po-
tential gap in the availability or visibili-
ty of recreational facilities in the neigh-

borhood. This disparity underscores 
the need for improved planning and 
communication regarding recreational 
amenities, which are vital for promot-
ing health-related behaviors and social 
well-being among residents. Ensuring 
better distribution and awareness of 
recreation centers could enhance the 
overall quality of life and community 
engagement in the area.

The survey also addressed the 
availability of pedestrian crossings in 
neighborhood streets to assist pedes-
trians in safely navigating busy areas. 
As the results highlight a significant 
concern regarding pedestrian safe-
ty and infrastructure in the surveyed 
neighborhoods in Figure 2, the high 
percentage of participants who dis-
agreed or strongly disagreed with the 
availability of well-marked pedestrian 
crossings suggests that many areas may 
lack sufficient infrastructure to ensure 
safe pedestrian movement. This defi-
ciency can deter walking as a mode of 
transportation, potentially increasing 
reliance on vehicles and contributing 
to traffic congestion. Conversely, the 
40.6% of participants who agreed to 
some extent on the availability of these 
crossings indicate a partial implemen-
tation of pedestrian-friendly initia-
tives. However, the overall sentiment 
leans towards a need for significant 
improvement in pedestrian infrastruc-
ture to enhance safety and walkability 
in urban neighborhoods. To further 
quantify this response pattern, partici-
pant ratings on the 4-point Likert scale 
yielded the following results: M = 2.30, 
SD = 0.89, SE = 0.05, indicating mod-
erate levels of agreement with notable 
variability across the sample.

The survey results reveal contrast-
ing perspectives on neighborhood 
aesthetics (see Figure 3). A significant 
portion of residents feel the absence of 
sufficient trees along the streets, indi-
cating a potential gap in urban green-
ing initiatives that could enhance the 
visual appeal and environmental quali-
ty of the area. Participant responses re-
vealed that a considerable proportion 
either disagreed (39.5%) or strongly 
disagreed (25.9%) with the statement 
on tree-lined streets, while only 34.6% 
agreed or strongly agreed. To quantify 
these perceptions, analysis yielded: M 

Figure 2.  The distribution of the participant agreement with the 
statement: “There are pedestrian crossings (marked or unmarked) 
to help people cross busy streets in my neighborhood”.
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= 2.17, SD = 0.96, SE = 0.06, indicating 
a below-average agreement level with 
relatively high variability in responses.

Conversely, responses concerning 
interesting things to observe while 
walking reflect a more positive view, 
with 20.3% expressing agreement and 
79.7% expressing disagreement. This 
suggests that while natural landscap-
ing may be lacking, other aspects of 
the urban environment may provide 
visual or cultural stimulation. Support-
ing this, the computed values were: M 
= 1.90, SD = 0.87, SE = 0.05, reflecting 
low agreement and relatively consistent 
perceptions across participants. These 
findings underscore the importance of 
holistic urban design that not only pri-
oritizes green infrastructure but also 
enriches the pedestrian experience 
with diverse and appealing elements, 
thereby fostering a more vibrant and 
enjoyable community space.

The combined figure (Figure 4) 
offers a comprehensive view of resi-
dents' perceptions of two significant 
urban issues: traffic congestion's im-
pact on walkability and safety concerns 
during evening walks. Regarding traf-
fic congestion, 52.2% of participants 
expressed disagreement with the as-
sertion that traffic makes walking un-
pleasant or difficult (13.3% strongly 
disagree and 38.9% disagree). How-
ever, 47.9% agreed that traffic issues 
negatively impact walkability (36.9% 
agree and 11.0% strongly agree), show-
casing a nearly equal division among 
residents. This bifurcation indicates a 
substantial variation in pedestrian ex-
periences, possibly influenced by the 
specific urban layout and traffic man-
agement measures in different parts of 
the neighborhood.

In terms of safety, the majority of 
participants feel secure in their neigh-
borhoods during evening walks, with 
a combined 68.4% disagreeing (31.9% 
strongly disagree and 36.5% disagree) 
that crime rates deter them from out-
door activities. However, a notable 
31.5% of participants agreed to some 
extent (19.9% agree and 11.6% strong-
ly agree) that safety concerns are a 
barrier.To further quantify these per-
ceptions, statistical analysis yielded the 
following results:Traffic congestion – 
M = 2.46, SD = 0.86, SE = 0.049; and 

Safety concerns at night – M = 2.11, SD 
= 0.98, SE = 0.057.

These values indicate moderate 
levels of agreement regarding both is-
sues, with greater variability observed 
in perceptions of safety. Such findings 
emphasize the need for targeted urban 
planning interventions that address 
traffic congestion and enhance pedes-
trian safety and comfort. Implement-
ing traffic calming measures, improv-
ing crosswalk visibility and safety, and 
promoting alternative transportation 
modes could mitigate the negative 
impacts of traffic on the pedestrian 
environment. Effective management 
of traffic issues is crucial for fostering 
a walkable, pleasant, and safe neigh-
borhood, which not only enhances 
the quality of life for residents but also 

Figure 3.  Combined distribution of responses towards trees 
(Participant agreement with the statement “There are trees 
along the streets in my neighborhood.”) and interesting things 
while walking (Participant agreement with the statement: “There 
are many interesting things to look at while walking in my 
neighborhood”).

Figure 4.  Combined distribution of responses concerning traffic 
congestion’s impact on walkability (Participant agreement with the 
statement: “There is too much traffic on nearby streets making it 
unpleasant or difficult to walk”) and safety concerns (Participant 
agreement with the statement: “Crime rates in my neighborhood 
make it unsafe to go on walks in the evening.” during evening 
walks.
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contributes to the overall sustainability 
of urban areas.

These findings underscore the im-
portance of targeted interventions, 
such as traffic calming measures, im-
proved crosswalk safety, enhanced 
street lighting, and community en-
gagement initiatives, to create walkable 
and secure neighborhoods that foster 
residents' well-being and overall ur-
ban sustainability. Such interventions 
are crucial for improving safety per-
ceptions and encouraging residents to 
maintain healthy lifestyle choices by 
feeling secure in their outdoor envi-
ronments.

3.2. Descriptive findings 
toward stress level
The second part of the survey focused 
on measuring the stress levels 
experienced by individuals during their 
last month of the pandemic period. A 
total of 10 questions from the Perceived 
Stress Scale (PSS) were included, and 

participants were requested to respond 
to these questions based on their 
personal experiences. The analysis 
of perceived stress levels among 
participants using the PSS reveals a 
significant trend towards moderate 
and high stress levels, with the majority 
reporting these conditions (see Figure 
5). This pattern underscores the 
profound psychological impact of the 
pandemic on individuals, highlighting 
a prevalent sense of stress that may be 
attributed to the ongoing health crisis 
and its numerous social and economic 
repercussions. The prevalence of 
moderate stress as the most common 
stress level, peaking at a specific score 
within this category, suggests that 
while extreme stress is less common, 
a substantial portion of the population 
is experiencing a heightened level of 
stress that could potentially lead to 
more severe well-being outcomes if not 
addressed. To summarize the overall 
distribution quantitatively, stress 
levels yielded a mean score of 22.92 
(SD = 6.91, SE = 0.40) on the PSS, 
indicating a moderate average stress 
level with noticeable variability across 
participants.

3.3. Descriptive findings toward 
participants' walking activities 
and their physical environments
The survey data indicates a significant 
perception among participants that 
walking areas in their neighborhoods 
were inadequate during the pandemic 
(see Figure 6). A large majority 
expressed dissatisfaction with the 
availability and quality of walking spaces 
such as bike paths, parks, recreational 
areas, and waterfronts, which were 
critical for maintaining physical and 
psychological well-being during 
lockdowns. This sentiment highlights 
a gap in urban planning and the need 
for more resilient infrastructure to 
support urban living conditions in 
crisis situations. Statistical analysis of 
the responses (M = 1.67, SD = 0.86, SE 
= 0.05) reveals a clear tendency toward 
negative evaluations, underscoring the 
perceived insufficiency of walking areas 
across the sampled neighborhoods.

The survey reveals a substantial 
decrease in walking activities among 
participants during the pandemic 

Figure 5.  The distribution of perceived stress levels among 
participants.

Figure 6.  The distribution of perceived adequacy of walking areas 
during the pandemic.
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compared to pre-pandemic levels (see 
Figure 7). A significant 72.1% of par-
ticipants reported a reduction in their 
walking activity, while only 16.9% in-
dicated an increase, and 11.0% report-
ed no change. This trend highlights the 
profound impact of pandemic-related 
restrictions and altered daily routines. 
Statistically, responses yielded a mean 
score of M = 1.45 on a 3-point scale 
(1 = Decreased, 2 = No Change, 3 = 
Increased), with a standard deviation 
(SD) = 0.77 and standard error (SE) = 
0.04, indicating a clear skew towards 
reduced activity. These findings under-
score the need for adaptive urban strat-
egies that sustain physical activity even 
under movement restrictions. Interest-
ingly, the small group that increased 
their walking suggests that for some, 
walking became a compensatory form 
of physical activity amidst the closure 
of gyms and recreational facilities.

The survey explored how physical 
and environmental features within 
neighborhoods influenced walking ac-
tivities during the pandemic, focusing 
on sidewalk continuity and width. As 
shown in Figure 8, the majority of par-
ticipants reported that these features 
had no significant impact on their 
walking activities, suggesting a degree 
of adaptability or indifference to these 
factors under pandemic conditions. 
However, a notable proportion of re-
sponses indicated a positive impact, 
reflecting that well-maintained and 
continuous sidewalks can enhance the 
walking experience, possibly encour-
aging more physical activity during 
restrictive times. Conversely, the neg-
ative responses highlight areas where 
improvements in urban infrastructure 
could potentially increase outdoor ac-
tivity levels. The mixed impact under-
scores the importance of considering 
urban design in urban living condi-
tions strategies, particularly in foster-
ing environments that support physical 
activity during crises like a pandemic.

Statistical summaries:
•	 For sidewalk continuity, the re-

sponses yielded a mean score of M 
= 2.17, with a standard deviation of 
SD = 0.64 and a standard error of 
SE = 0.037.

•	 For sidewalk width, the mean score 
was M = 2.12, with a standard de-

viation of SD = 0.66 and a standard 
error of SE = 0.038.

•	 These scores, centered around the 
neutral-midpoint of the scale, fur-
ther support the interpretation of 
nuanced and mixed effects per-
ceived by participants.

Participants were also asked to eval-
uate the relationship between their out-
door walking activities and perceived 
safety in their neighborhood during 
the pandemic. As shown in Figure 9, 
nearly half (49.5%) of the participants 
reported that their sense of safety had 
no impact on their walking activities, 
while 20.6% indicated a positive in-
fluence and 29.2% reported a negative 
impact. These results suggest a com-
plex perception of safety during the 
pandemic, where for many individuals, 
safety did not pose a barrier to walking. 
However, the substantial proportion 
of negative responses underscores the 
importance of urban safety enhance-

Figure 7.  The distribution of participants’ reported change in 
walking activity before and during the pandemic.

Figure 8.  Perceived impact of sidewalk continuity and width on 
walking activities during the pandemic.
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ments, particularly during crises that 
alter public space usage. The comput-
ed average score for this item was M = 
1.91 (where 1 = positive, 2 = no impact, 
3 = negative), indicating a general lean-
ing toward neutrality or slight negativ-
ity. The standard deviation was SD = 
0.70, and the standard error was SE = 
0.05, reflecting a moderate dispersion 
of responses. These findings reinforce 
the significance of psychological com-
fort and perceived safety in encourag-
ing sustained physical activity during 
disruptive events such as a pandemic. 
(See Figure 9). 

3.4. Correlational findings 
In the correlational analysis section of 
our study, we explore the associations 
between various neighborhood 
characteristics and the perceived 
stress levels among residents. Utilizing 
statistical methods such as the Pearson 
Chi-Square test and Fisher’s Exact 
Test, we aim to uncover the nuanced 
impacts that factors like neighborhood 
safety, parking availability, street 
conditions, sidewalk presence, and 
local crime rates have on individual 
stress perceptions. Following table 
summarizes the correlational findings:

The correlational results present-
ed in Table 1 reveal several important 
patterns highlighting the relationship 
between environmental stressors and 
perceived stress levels among resi-
dents. Notably, neighborhood safe-
ty was significantly associated with 
stress levels (χ²(4) = 13.673, p = .008, 
n = 301), suggesting that lower percep-

tions of safety correspond with higher 
stress. Similarly, crime-related con-
cerns—both during the daytime (χ²(6) 
= 20.754, p = .002; Fisher’s Exact Test 
= 18.226, p = .003) and evening hours 
(χ²(6) = 23.465, p = .001; Fisher’s Exact 
Test = 20.342, p = .001; n = 301)—were 
strongly associated with elevated stress, 
underscoring the psychological toll of 
perceived insecurity in both daily ac-
tivities and after dark. These findings 
are consistent with prior studies indi-
cating that perceived crime and safe-
ty risks significantly influence mental 
well-being, reduce feelings of comfort 
in public spaces, and deter outdoor 
mobility, especially in vulnerable pop-
ulations.

Additionally, poor physical infra-
structure such as uneven streets (χ²(6) 
= 14.747, p = .022; Fisher’s Exact Test 
= 16.255, p = .008; n = 301) and insuf-
ficient sidewalks (χ²(6) = 13.572, p = 
.035; Fisher’s Exact Test = 12.361, p = 
.040; n = 301) was also significantly as-
sociated with higher stress levels. These 
features likely increase discomfort, fear 
of accidents, and reduced willingness 
to engage in walking-based activities, 
thereby compounding psychological 
strain. Similarly, difficulty in parking 
in local shopping areas (p = 0.045), 
while seemingly mundane, appears to 
be another stress-inducing factor, like-
ly due to its cumulative effect on daily 
frustrations and time management.

Together, these findings provide a 
holistic view of how the built environ-
ment and perceived security interact to 
shape psychological experiences. They 
emphasize the need for integrated ur-
ban design and public safety strategies 
that simultaneously enhance both the 
physical walkability infrastructure and 
social safety, in order to promote not 
just functional but also emotionally 
supportive neighborhoods.

4. Discussion
The findings of this study elucidate 
the critical relationship between 
urban design, walkability, and 
stress management, particularly 
among Generation Z university 
students in Istanbul during the 
COVID-19 pandemic. By employing 
the Neighborhood Environment 
Walkability Scale (NEWS) and the Figure 9.  Impact of perceived safety on walking activities 

during the pandemic.
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Perceived Stress Scale (PSS), the 
research provided both descriptive 
and correlational insights that inform 
urban planning and urban living 
conditions policies.

The descriptive analysis indicated 
that the majority of participants did 
not walk to school before the pandem-
ic, suggesting that the infrastructure 
may not adequately support pedestri-
an transit. Despite the accessibility of 
essential services like grocery stores 
and public transportation, the signifi-
cant lack of recreation centers and the 
perception of insufficient pedestrian 
crossings highlight areas needing im-
provement. These findings suggest that 
while basic amenities are available, rec-
reational and safety infrastructure lag, 
which are crucial for promoting regu-
lar physical activity and psychological 
outcomes.

Interestingly, the aesthetic appeal 
of neighborhoods received mixed re-
views. While some participants found 
their surroundings engaging, the lack 
of natural elements like trees was a no-
table shortfall. This points to the need 

for a holistic approach to urban design 
that combines green spaces with aes-
thetically pleasing urban elements to 
enhance walkability and community 
engagement.

The pandemic's impact on walking 
activities was profound, with a no-
table decrease in walking during the 
lockdown. This highlights the need for 
adaptable urban spaces that can sup-
port physical activity even during re-
strictive times. Furthermore, the mixed 
responses regarding sidewalk quality 
and perceived safety underscore the 
importance of continuous investment 
in pedestrian infrastructure and com-
munity safety measures.

The correlational analysis revealed 
significant associations between neigh-
borhood characteristics and perceived 
stress levels. Key findings include:
•	 Neighborhood Safety: Higher levels 

of perceived stress were significant-
ly associated with lower neighbor-
hood safety (p = 0.008). This under-
scores the importance of safe urban 
environments in mitigating stress 
and promoting mental well-being.

Table 1.  Correlational findings.
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•	 Parking Difficulty: Difficulty in 
finding parking in local shopping 
areas correlated significantly with 
increased stress (p = 0.045). This 
suggests that even car-dependent 
aspects of urban design can impact 
stress levels, highlighting the need 
for comprehensive transportation 
planning that includes both vehic-
ular and pedestrian needs.

•	 Street and Sidewalk Conditions: Un-
even street conditions (p = 0.008) 
and lack of adequate sidewalks (p = 
0.040) were significantly associated 
with higher stress levels. These find-
ings emphasize the importance of 
maintaining high-quality pedestri-
an infrastructure to support mental 
well-being.

Crime Rates and Safety Concerns: 
High crime rates (p = 0.022) and safe-
ty concerns during both daytime (p = 
0.003) and evening (p = 0.001) were 
strongly linked to increased stress. This 
highlights the critical need for effective 
policing, community engagement, and 
urban design strategies that enhance 
safety.

The findings of this study are broad-
ly consistent with prior research on the 
relationship between neighborhood 
environments and perceived stress. 
Previous studies have similarly high-
lighted how environmental stressors 
such as crime rates, lack of pedestri-
an infrastructure, and traffic-related 
concerns contribute to increased psy-
chological distress among urban res-
idents (Frumkin, 2002; Giles-Corti et 
al., 2016). For example, studies have 
shown that neighborhood safety and 
fear of crime are significant predictors 
of reduced outdoor activity and higher 
stress, especially among women and el-
derly populations (Lorenc et al., 2013; 
Foster & Giles-Corti, 2008). Likewise, 
the importance of walkable environ-
ments, including well-maintained side-
walks and access to local amenities, has 
been emphasized as crucial not only for 
promoting physical activity but also for 
supporting mental health and reducing 
stress (Sarkar et al., 2018; Giles-Corti et 
al., 2016). Our results align with these 
findings, reinforcing the argument that 
urban environments play a key role 
in shaping both the physical and psy-
chological well-being of residents. The 

current study contributes to this grow-
ing body of literature by offering con-
text-specific evidence from a Turkish 
urban setting, thereby enhancing the 
geographic diversity of research in this 
domain.

The study's findings highlight essen-
tial urban planning implications, par-
ticularly the need to prioritize walkable 
neighborhoods, enhance safety, and 
incorporate both functional and aes-
thetic elements into city design. Em-
phasizing the unique needs of Genera-
tion Z, urban planners should focus on 
creating inclusive spaces that reduce 
perceived stress and support healthy 
behavior. Additionally, the importance 
of resilient infrastructure is under-
scored, advocating for adaptable urban 
spaces that can support urban living 
conditions during crises.

The following summarizes key im-
plications for urban planning drawn 
from this study's findings.
•	 Enhancing Walkability: Urban 

planners should prioritize the de-
velopment of walkable neighbor-
hoods by improving pedestrian 
infrastructure, ensuring the avail-
ability of recreational facilities, and 
incorporating green spaces. These 
elements are essential not only for 
promoting health-related behaviors 
but also for reducing stress.

•	 Safety and Security: Addressing 
safety concerns through better 
lighting, increased police presence, 
and community watch programs 
can significantly reduce stress levels 
and encourage outdoor activities.

•	 Holistic Design: Incorporating both 
functional and aesthetic elements in 
urban design can enhance the over-
all quality of life. Trees, parks, and 
visually appealing elements should 
be integral parts of urban planning.

•	 Inclusive Planning: Recognizing the 
diverse needs of different popula-
tion groups, particularly younger 
generations, is crucial. Generation 
Z, with its unique characteristics 
and preferences, should be consid-
ered in urban planning efforts to 
create spaces that meet their needs 
and promote their well-being.

•	 Resilient Infrastructure: The pan-
demic has highlighted the need for 
resilient urban infrastructure that 
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can support urban living conditions 
during crises. Flexible use of spac-
es and the availability of safe, open 
areas for physical activity should be 
prioritized.

5. Conclusion
While the COVID-19 pandemic 
presented certain methodological 
challenges, it also provided a 
unique context in which the effects 
of environmental factors such as 
walkability could be examined under 
heightened conditions of stress and 
mobility restriction. Although some 
degree of stress may be attributed 
to general anxieties related to the 
pandemic, the Perceived Stress Scale 
(PSS) captured participants’ broader 
psychological responses, which were 
then correlated with their perceptions 
of the built environment. This 
approach enabled the study to explore 
how environmental design features 
contributed to stress regulation 
during a time when individuals were 
especially sensitive to their immediate 
surroundings. Moreover, Generation 
Z—being digitally connected yet 
spatially constrained—offered a 
distinctive lens through which the 
restorative potential of walkable 
environments could be interpreted. 
This study contributes to 
understanding the relationship 
between walkability and perceived 
stress, particularly among Generation 
Z students in Istanbul during the 
COVID-19 pandemic. It finds that 
increased walkability correlates 
with reduced perceived stress, 
suggesting the potential of walkable 
environments to support mental 
resilience in urban populations. The 
findings align with existing literature 
highlighting the mental health benefits 
of physical activity and walkable urban 
environments (e.g., Southworth, 2005; 
Cervero & Kockelman, 1997). They 
also confirm previous studies that 
link environmental quality—such 
as sidewalk conditions, safety, and 
access to amenities—to psychological 
well-being (e.g., Wood et al., 2010; 
Jiang et al., 2023). The gender-based 
differences in stress and walkability 
perception also echo past research 
noting the variability of stress 

experience across demographic lines. 
However, the study reveals that 
recreation centers and well-maintained 
sidewalks remain limited or under-
recognized in many neighborhoods. 
This reflects a gap in the implementation 
of walkable design principles, which 
calls for policy attention. Overall, the 
research supports the notion that urban 
form can significantly shape public 
mental health outcomes, especially 
during periods of disruption. Future 
studies may consider integrating 
more direct measures of well-being 
or longitudinal assessments to further 
understand causality. Integrating 
qualitative insights from residents 
could also enrich findings.

While this study identified import-
ant patterns linking perceived walk-
ability to stress levels among Genera-
tion Z participants, it is important to 
acknowledge that participants resided 
in varied urban environments. These 
contextual differences may influence 
how built environment features are 
experienced. Although the study uti-
lized descriptive statistics to illustrate 
key trends, correlational analysis was 
also applied to explore the relationship 
between walkability and stress percep-
tions. Future studies could build on 
these findings by incorporating spatial 
clustering or typological comparisons 
to better capture environmental vari-
ability and its effects on health-related 
perceptions.
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