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Abstract

COVID-19 pandemic has re-raised questions about healthy housing and residential envi-
ronments. The aim of this study is to examine lifestyle changes during the pandemic
and their reflections in the use of housing. The study also compares households on dif-
ferent socioeconomic levels in Bursa, the study area. Bursa is a Turkish metropolis that
was affected by the spread of COVID-19. Data were collected from 500 residents of 30
neighborhoods in the city’s three most populous districts, Osmangazi, Niliifer and Yildi-
rim. The participants were selected using stratified sampling and interviewed face-to-face
using questionnaires. Reliability analysis, frequency distributions, descriptive statistics,
ANOVA and the chi-squared test were used to evaluate the data. The results indicate that
the participants’ hygiene habits, shopping behaviors, transportation habits and frequency
of their contact with neighbors and friends have changed. Most of the participants live in
apartments, and they need flexible designs that can be used for different purposes. They
need toilets and ventilation spaces at the entrances of their homes. The use of balconies
has increased. During the pandemic, the use of urban green spaces decreased in general,
and the use of open areas around homes increased. High-income residents have advantages
in terms of lifestyle, housing and residential environments, so their awareness about and
observance of pandemic rules were higher. Lifestyles, housing, residential environments
and urban opportunities differ as a result of socioeconomic segregation, and lower-income
residents are more vulnerable to disease. Future studies should consider potential risks to
humanity in order to address the housing-related problems of disadvantaged groups.
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1 Introduction

The COVID-19 pandemic forced changes in lifestyles around the world in 2020, profoundly
altering our daily lives. It broke out in China in December 2019, and due to many deaths
in a short time, it was declared a pandemic by the World Health Organization (WHO) on
March 11, 2020. On the same day, the first case was detected in Turkey. Hoping to contain
the spread of the virus, quarantines and lockdowns were implemented in many countries,
and schools were closed. In the first months of 2021, vaccination programs were initiated
in various countries; while on the other hand, the constant mutation of the virus is threaten-
ing human lives.

While COVID-19 has spread and receded at different paces in different places, national
and regional governments have mainly used lockdowns to prevent its spread (Gondauri
et al., 2020; Signorelli et al., 2020). They have established social distancing rules that have
restricted socializing, business and school life. The multidimensional effects of these prac-
tices have had important and worldwide effects on psychological health, social relations
and economics. Studies in a variety of disciplines have described economic fluctuations
due to COVID-19 and lockdowns in different countries, as well as their effects on health-
care workers, mental health, education and work (Fernandes, 2020; Greenberg, 2020; Ozili
& Arun, 2020; Talevi et al., 2020; Yao et al., 2020).

The pandemic has had effects on every level and scale, including individuals, communi-
ties, organizations, governments, housing, workplaces, neighborhoods and public spaces
(Salama, 2020). Forcing people to stay in their homes causes a wide-ranging suite of issues
and challenges (Rogers and Emma 2020). The COVID-19 pandemic has caused individ-
ual and social problems, but problems with space have also become fundamental. Beyond
mere shelter, homes have begun to acquire a variety of roles, including workplace, school,
gym, restaurant, laundry, theater and even town square. This has made their utility and
design even more vitally important (Garber, 2020). Due to COVID-19, healthier, safer and
more resilient homes has come to mean homes that improve the well-being and living con-
ditions of their occupants while reducing the risk of contagion (Signorelli et al., 2020).

It is important for future education and research in, and the practice of architecture and
urban planning to elucidate ambiguous design decisions because architecture and urban
planning will shape developments in post-pandemic urban spaces. The immediate research
areas that require new insights into the socio-spatial implications of COVID-19 include:
urban dynamics during and after COVID-19, the socio-spatial implications of social dis-
tancing measures, and the requirements of new spatial environments to accommodate
emerging living and work patterns (Salama, 2020). The utility and design of homes affect
daily life much more than they did before the pandemic, and needs to be reevaluated and
designed for changing needs. The housing choices made now will have far-reaching conse-
quences. These effects should be investigated scientifically in the short, medium and long
term by housing researchers (Rogers and Emma 2020).

It is still uncertain whether it will be possible to return to the ‘normal’ pre-pandemic
lifestyle, and this shows that pandemics, wars and disasters are a concrete part of life.
Therefore, studies are needed to determine lifestyle trends, problems and needs, and the
suitability of housing and residential environments during the COVID-19 pandemic.
Changed lifestyles have disrupted the balance of home and work life, daily lives that were
lived at the urban scale have had to fit into the scale of single homes. Behaviors in housing
and residential environments have changed. Urban spaces, housing and residential environ-
ments need to keep pace with the changes in urban and daily life. The aim of this study is
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to examine lifestyle changes during the pandemic and their effects on the use of housing
and residential environments during the COVID-19 pandemic. It also compares households
at different socioeconomic levels in different districts, and discusses the literature on the
pandemic’s effects on lifestyles and habits, and the changing meaning of the housing and
housing expectations. The results of field study in Bursa are intended to support deductions
about adopting housing and residential environment policies that support all people during
the pandemic.

2 Pandemic lifestyles and habits

The COVID-19 pandemic has familiarized us with concepts such as social distancing, cur-
fews, isolation, quarantine, disinfection and lockdowns. Governments have tried to raise
individual and social awareness, and lockdowns have been implemented to slow the spread
of the virus (Olivier et al., 2020; Sarla, 2020). Some studies have found that awareness
about the disease varies by age and occupation, and that young people are more aware
(Alqahtani & Aldawsari, 2015; Nooh et al., 2020; Zegarra-Valdivia et al., 2020). Education
affects awareness and knowledge because more education means more knowledge (Nooh
et al., 2020; Zegarra-Valdivia et al., 2020).

Awareness is not enough to prevent the spread of COVID-19. It is very important to
comply with the warnings by the WHO, governments and scientific committees. Social dis-
tancing, wearing medical masks, avoiding touching the face and careful hand hygiene are
the most important ways to prevent the spread of the virus (WHO 2020; Sarla, 2020), but
awareness increases hygiene practices and social distancing (Alahdal et al., 2020; Al-Hasan
et al., 2020). It has also been reported to increase social distancing, handwashing, minimal
touching, home disinfecting and the wearing of masks significantly (Sadiq et al., 2020).
Information sources such as social media, the internet, TV and newspapers positively affect
social distancing (Al-Hasan et al., 2020). While the frequency of handwashing in Poland
has increased by a factor of nearly three during the pandemic, studies of social distancing
and handwashing have found that they vary with age, gender and socioeconomic level. The
awareness levels of different ages and genders and their attention to wearing masks also
vary (Nooh et al., 2020; Sakr et al., 2020; Weill et al., 2020). Sadiq et al. (2020) found no
variation with education or profession, but Wise et al. (2020) concluded that younger peo-
ple, more educated people and females paid more attention to protective behaviors.

Inequalities are an important issue in the spread of the disease. Most low-income house-
holds in India do not have handwashing facilities (Guilomoto & Licart, 2020). Low-income
communities pay less attention to social distancing, and this is attributed to work condi-
tions. Higher income groups can work remotely, which allows them to be more careful
(Baker et al., 2020; Gtabska et al., 2020; Weill et al., 2020). Similarly, in densely populated
spaces in the United States, Latino and Asian neighborhoods are more vulnerable to eco-
nomic difficulties and disease than White neighborhoods due to residential segregation and
concentrated poverty (Jones & Grigsby-Toussaint, 2020).

The pandemic has also affected education, social relationships, nutrition and physical
activity (Settersten et al., 2020). One study found that the lockdowns cause psychosocial
strain and significantly reduce social activities with family, friends and neighbors. On the
other hand, social contact by means of digital technologies has significantly increased
(Ammar et al., 2020). A study conducted in Canada found similar results (Ellis et al.,
2020). Isolation in China had negative psychological effects on most people, creating an
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anxious and tense mood (Qiu et al., 2020; Wang et al., 2020). In addition to the contribu-
tion of physical activity to health, it has been proven to strengthen the immune mechanism
during the COVID-19 pandemic. Physical activity improves common chronic conditions
that increase the risk for severe COVID-19 (Mattioli et al., 2020; Pieh et al., 2020). Lack of
physical activity during quarantine, unhealthy lifestyles and anxiety raise the risk of cardio-
vascular disease (Mattioli et al., 2020). The pandemic changed nutrition and physical activ-
ities, and sports habits increased or decreased in different nations. In Australia, lockdowns
increased people’s physical activity levels and reduced their tendency to overeat (Owen
et al. 2021). In Italy, physical activity levels increased (Di Renzo et al., 2020).The body
weights of people who did not do physical exercise increased in Spain (L6pez-Moreno
2020). In France, increased body weight was associated with socioeconomic levels, and
low-income groups were found to consume unhealthy foods (Reyes-Olavarria et al. 2020).
There is little opportunity for physical exercise in low-income neighborhoods, and people
there walk for transportation in areas that are less attractive for walking and with less social
support (Giles-Corti & Donovan, 2002). Another study found that low-income neighbor-
hoods are deprived of environments offering physical activity opportunities than those with
high incomes (Estabrooks et al. 2006).

The pandemic also affected the use of public transport. Many people have stopped using
public transport. Studies in Sweden and Switzerland found that the population is now less
likely to use space-efficient large vehicles such as buses, trams and trains (Jenelius & Cebe-
cauer, 2020; Molloy et al., 2020). Compared to 2019, the use of public transport fell by
20%, while car travel and walking increased in Zurich (Molloy et al., 2020). Low-income
groups are at a disadvantage. A study conducted in the US found that low socioeconomic
levels and public transport use increased the spread of the disease. The use of subways by
essential and healthcare workers increased, which was associated with a higher prevalence
of COVID-19. While public transport use decreased in high-income areas, the positive test
ratio increased, especially in low-income groups that have to go to work (Sy et al., 2020).

Other factors that affect housing use are distance education and online shopping. Dis-
tance education has become common in many nations and educational fields during the
COVID-19 pandemic (Chen et al., 2020; Hebebci et al., 2020; Sindiani et al., 2020).
More people staying at home and avoiding crowded shopping places has increased online
shopping in most countries. Shopping behavior has changed considerably, especially due
to strict lockdowns such as those in the US and China (Arora et al., 2020). As it has in
other countries, staying home and social isolation has increased online shopping in Turkey
(Cakiroglu et al., 2020), where the numbers of online shoppers in almost all sectors are
increasing every day (Demirdogmez et al., 2020; Kayabasi, 2020). It is seen in different
countries that especially higher educated people and women tend to shop online (Alaimo
et al., 2020; Hashem, 2020). Coronavirus remains active, stable and infectious for 72 h on
cardboard and plastic. This means that products ordered online can bring coronavirus into
people’s homes (Sarla, 2020). The rising number of online shoppers increases the impor-
tance of not bringing packages directly into the house.
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3 Housing, residential environments and lifestyle changes
during the Covid-19 pandemic

It is inevitable that we reexamine the built environment to prevent the spread of the
COVID-19 virus. The built environment, interactions between individuals, viral transmis-
sion through the air and on materials all play an important role in the spread of COVID-19
(Amerio et al., 2020; Dietz et al., 2020). For this reason, airing out packages, groceries and
clothing worn outside the home has become common. Architectural and interior design
affects the types of bacteria humans transport into buildings, and ventilation shapes micro-
bial communities (Adams et al., 2016; Kembel et al., 2014). In addition to design features,
the movement of particles on surfaces and in the air creates risks due to occupancy and
activities (Adams et al., 2016). Since the virus can easily spread in crowded environments,
moving from crowded workplaces and schools to the home has been the quickest and safest
solution. Thus, housing is critical in preventing the spread of the virus, in addition to com-
munity buildings such as health care facilities (Megahed & Ghoneim, 2020). Built envi-
ronments are key determinants of health as resources, due to site planning and for incor-
porating green spaces (Andreucci et al., 2019). Although housing is a basic human right,
people with low incomes have housing problems such as lack of space and lack of security.
They have also not been conscientious enough about social distancing during the pandemic
(Oluwatosin et al., 2020). People who share housing often gather together for activities and
may have challenges with social distancing (https://www.cdc.gov/).

Social distancing has changed the meaning of the word, crowded. While the WHO says
that 1.5-2 m of distance is required to prevent the risk of infection, other research has
specified 2 m as the distance needed to minimize the risk of infection (Setti et al., 2020).
During the pandemic, crowdedness should refer to two spatial scales, the urban and the
residential. Crowded does not only mean a mismatch between the number of residents and
the size of the house. It is also associated with the age, relationships and gender of the
people who share a dwelling (Amerio et al., 2020; Capolongo et al., 2020; D’Alessandro
et al., 2020). The future of cities will involve a renewed focus on architectural and urban
solutions that enable people to socialize without crowding (Sennett, 2020; Shenker 2020).

By minimizing interaction with urban space, lockdowns have increased the impor-
tance of housing and residential environments. It has become necessary to adapt the
interiors of residences to their occupants’ new lifestyles. Due to COVID-19, uncrowded,
high-quality homes with fresh air and access to the outdoors typify healthy and livable
residential environments. Housing layout, space, crowding, shelter, safety and indoor air
quality have been reexamined during the COVID-19 pandemic, which may turn out to
be a catalyst for healthy housing and sustainable building (Megahed & Ghoneim, 2020).
Peters and Halleran (2020) indicate the importance—post-pandemic—of health-promoting
apartment housing design, window placement and views that alleviate stress, lighting
levels that satisfy multiple residents, bedrooms designed for restful sleep, living rooms
with better indoor air quality, access to nature, unit sizes and layouts that enable social
distancing and prevent crowding. Comfortable, private spaces for study and work have
become important for parents and children. Thermal comfort and energy efficiency have
also become more important because people are spending more time in their homes
(Hipwood, 2020). Indoor air quality has become the main problem, and built environ-
ments have become a threat to social distancing (Dietz et al., 2020). In this context, the
design parameters of both home interiors and residential environments should be rede-
fined. These parameters at both spatial scales for healthy, safe and sustainable housing
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are associated with design features such as more visible and accessible green spaces,
flexible and adaptable living spaces and sustainable architecture. Other important
parameters are related to management, design and implementation, thermal comfort and
indoor air quality, water consumption, wastewater and solid waste management, housing
automation and building materials (D’Alessandro et al., 2020). During the pandemic,
skylights, large windows, rooftop patios, balconies and courtyards have been critically
important for better air quality (Megahed & Ghoneim, 2020). Small elements of home
design have had significant consequences for people in quarantine. Issues such as the
number of rooms, the availability of the internet, dishwashers, washing machines, exer-
cise facilities, cooking and fresh air have become very important as homes became the
setting for everything that people do (Garber, 2020). Flexible living spaces have become
a necessity so that homes have spaces for physical exercise, relaxation and children’s
play (Capolongo et al., 2020; D’Alessandro et al., 2020). Homes’ interiors have become
determinants of their occupants’ behavior. The increased popularity of distance educa-
tion around the world has led to some difficulties in housing. The continuous control
of parents over children has caused trouble for both parents and children. A study con-
ducted in Saudi Arabia found that, in this culture, family members of different gen-
erations feel discomfort in their homes due to the presence of many children. Prob-
lems such as pandemic-related stress, anxiety, depression and domestic violence have
emerged for both teachers and students (Al Lily et al., 2020). Most of the families in
Czechia are involved in home educating their children (Brom et al., 2020). According to
an international study, the success of distance learning is affected by their home envi-
ronments, and students who do not have a space for studying in small houses are at a
disadvantage (Bayrakdar & Guveli, 2020).

Poor quality interiors increase depressive symptoms during lockdowns. While the qual-
ity of interior living spaces is very important, green spaces in residential environments
have become important for mental health (Amerio et al., 2020; Andreucci et al., 2019).
Changing preferences and expectations about green spaces has the potential to lead new
design decisions regarding the residential environments. This includes recreational areas,
running paths and green spaces for socially distanced physical exercise (Honey-Rosés
et al., 2020). The quality of walking environments is important for neighborhoods (Giles-
Corti & Donovan, 2002). Green areas close to housing should offer opportunities for eve-
ryone to exercise as a way of supporting their health (Edwards & Tsouros, 2008). Peo-
ple with higher incomes live in places that allow for better walking and exercise activities
(Estabrooks et al. 2006; Giles-Corti & Donovan, 2002). It has become even more impor-
tant for residential environments to offer open areas that are suitable for socially distanced
exercise. Urban green spaces also have beneficial effects on mental disorders and stress.
The COVID-19 pandemic has made it clear that people who do not have access to green
spaces should view greenery or grow plants in their homes (Andreucci et al., 2019). Peo-
ple’s need for fresh air in cities has increased the importance of balconies and patios (Poon,
2020; Tiirkoglu, 2020). Balconies in Italian neighborhoods have become spaces for safe
socialization, musical communication and supporting people’s solidarity (Calvo & Beja-
rano, 2020).

Studies have shown that homes and residential environments have a pronounced effect
on life satisfaction. The factors that affect satisfaction and overall quality of life are: lay-
out, interior space, meeting requirements, open areas and equipment that enrich living
(Tiirkoglu, 1997; Amerigo and Aragones 1997; Bonaiuto et al., 2003). During the COVID-
19 pandemic, housing, which is a human right, should be adaptable to new lifestyles and
supports more efficient and healthy living. Considering the potential risks to humanity in
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the future, housing and residential environments should be reconsidered from the perspec-
tive of changing lifestyles.

4 Data and methodology
4.1 The aim and steps of the study

The COVID-19 pandemic caused sharp and sudden changes in daily routines as hygiene,
education, work, transportation, physical activities and dietary habits. The fact that family
members of different age groups had to perform their respective activities, such as educa-
tion, housework, gaming or business, in the same space changed the meaning of housing
and housing environment and increased the importance of these two concepts. Accord-
ingly, as summarized in Fig. 1, the research problem focused on identifying the changes
to lifestyles after the pandemic, the interaction between housing, housing environment and
lifestyles, and the impact of the housing environment location.

The aims of this study in the context of the research problem are; (a) to examine life-
style changes during the pandemic, (b) to investigate the relationship between changing
lifestyles and the characteristics of housing and residential environments, (c) to examine
behavior changes in usage of housing, (d) to investigate the relationship between user
behaviors and the characteristics of housing and residential environments, and (e) to com-
pare resident behaviors in different districts according to different socioeconomic groups
and development level. In line with the aims of this study, residents’ post-pandemic life-
styles and the changed dynamics of the neighborhoods in Bursa played a key role in deter-
mining the hypotheses. These dynamics, which are explained in detail in later parts of this
article, differ physically and socio-economically. In brief, they include housing typology,
opportunities offered by the environment, and educational level and socio-economic status
of the social group in the districts. The resident behaviors observed through on-site investi-
gations and studies on pre- and post-pandemic housing, health and lifestyles contributed to
the efforts to determine the hypotheses.

The main hypotheses developed in line with the aims of the study were as follows: (a)
the habits associated with the residents’ lifestyles change after the pandemic; (b) housing
type has an impact on the use of green spaces (an increase was assumed in the number of
detached houses and housing sites); (c) physical activity frequency and green space use dif-
fer in neighborhoods and districts based on changing opportunities (it was assumed that the
use of green spaces and physical activities were higher in more planned residential areas
and in places with a greater presence of higher socio-economic status (SES) users); and (d)
hygiene and social distance behaviors change according to the SES and awareness level of
the users in different districts. In the next step, questionnaire items were developed to test
the hypotheses. Field dynamics and studies in the literature played key roles in developing
the items (Fig. 1).

The questionnaires were administered to a sample of 500 people living in different
districts of Bursa, and statistical analyses were performed on the data gathered from the
responses. Details on the preparation, implementation and statistical assessments the ques-
tionnaire are presented in Sect. 4.3, just after the part providing information on Bursa. A
comparative assessment of the results was conducted in terms of changing lifestyles, demo-
graphic traits and housing environments, locations and their physical and socio-economic
characteristics, and field observations and visuals. These were then discussed within the
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framework of the results reported in the relevant literature, followed by the conclusions and
suggestions made from the study results.

4.2 The study area

Turkey’s fourth largest city, Bursa, was chosen as the study area. It is known for being on
the UNESCO world heritage list. This study was conducted in 30 neighborhoods in three
of Bursa’s districts (Table 1). Bursa is an industrial city with 17 industrial zones, and it was
one of the cities affected most by the spread of COVID-19, especially in its factories. With
a population of over 3 million, Bursa is one of the provinces with the highest numbers of
COVID-19 cases and deaths, especially in November and December 2020. This study was
conducted in Bursa’s three most populous districts: Osmangazi, Niliifer and Yildirim. Fig-
ure 2 shows the geographical positions of the districts in the city, while Figs. 3 highlights
in dark color the neighborhoods covered in the study.

Osmangazi is located in the center of Bursa. It is home to an important number of his-
torical and cultural locations in Bursa included in UNESCO World Heritage List. Accord-
ing to the Socio-Economic Development Order of Turkish Districts prepared by the Turk-
ish Ministry of Industry and Technology, the district of Osmangazi ranks 23rd among the
first grade developed districts. These districts are particularly developed in terms of indus-
try, technology and tourism, and their infrastructure is largely complete. Moreover, the
medical services offered in these districts are of higher quality. While the rate of literacy
and higher education/faculty graduates tend to be higher in the first-grade districts, it can
vary from district to district (Yilmaz et al., 2019). For example, in a study conducted in the
district of Osmangazi, it was reported that 50% of the total sample group were elementary
school graduates, 25% were secondary school graduates, and 15% had bachelor’s and mas-
ter’s degrees, and in terms of income levels, most of the participants were found to have
moderate and lower incomes (Giir, 2015). In a different study, it was shown that as urban
people with high income levels have been gradually leaving the district, Osmangazi has
been preferred by people with moderate incomes (Mutlu & Varol, 2017). Other neighbor-
hoods within the district, like Yildirim, have received intense Syrian migration. In other
words, the residents are heterogeneous and predominantly low and middle income. In the
old urban texture of the district, where reinforced concrete apartments and recent urban

Table 1 Case study neihborhoods Case Study Neighborhoods

Osmangazi Niliifer Yildirim
Baglarbasi Balat Arabayatagi
Cekirge Besevler Baglaralti
Demirtag Cumhuriyet Camlica Degirmenonii
Emek Adnan Menderes Demirci Esenevler
Emek Fatih Sultan Mehmet Dumlupinar Hacivat
Giinestepe ihsaniye Millet
Hamitler Karaman Piremir
Kiigiikbalikli Kiiltiir Sirinevler
Maksem 23 Nisan Ulus
Panayir Yavuzselim
Yunuseli
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Fig.2 Locations of Osmangazi, Niliifer and Yildirim districts on Bursa Googe Earth Image
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Fig.3 Case study neighborhoods
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Fig.4 Animage from city center of Osmangazi District

transformations are prominent in the built environment, the topography includes narrow
and sloping streets. Osmangazi is characterized by dense, mixed use neighborhoods, with
planned and unplanned constructions found side by side one another. The photo in Fig. 4
presents the general appearance of the unplanned development in the area from Tophane
Square in the urban center, where Bursa was established, to the district of Osmangazi. Fig-
ures 5 and 6 presents photographs of different housing environments from different times
in the Maksem, Doganbey and Cekirge districts in the urban center and in the Hamitler,
Emek and Yunuseli districts that emerged as the city developed toward the west.

Hmitler

Fig.5 Images from different housing environments & typologies in Osmangazi District
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Emek

Fig. 6 Images from different housing environments & typologies in Osmangazi District

Niliifer is named after the Niliifer River. It is Bursa’s most prestigious residential dis-
trict, and it was developed with a high level of urban planning. Niliifer contributes sig-
nificantly both to Bursa’s economy and the national economy. Its industrial zones employ
a majority of the city’s population, and Bursa Uludag University is located in this district.
According to the Socio-Economic Development Order of Turkish Districts prepared by
the Turkish Ministry of Industry and Technology, the district of Niliifer is among the first
grade developed districts, ranking 9th among them (Yilmaz et al., 2019). Most of Niliifer’s
residents fall within the upper middle class, followed by the lower middle and upper class.
In terms of total household income, the distribution of the residents is similar to that of
the class structure (Mutlu & Varol, 2017). The development in Niliifer, which is a newer
residential area compared to the districts of Yildirim and Osmangazi, has progressed with
more planned policies. As a result, the housing typology largely consists of housing sites
and gated communities, which over time attracted high to middle income groups and cre-
ated a homogeneous structure. In other words, the population is predominantly middle and
upper income and homogeneous. It is the most recently developed district in the city center
and dominated by planned neighborhoods. Figure 7 presents photographs of the Besevler,
Demirci, Camlica, 23 Nisan and Balat Neighborhoods, as well as different housing envi-
ronments from different periods.

There are several historical heritage buildings in Yildirim on the skirts of Uludag.
Yildirim dates back to the Ottoman Empire, and is home to the Yesil Complex and the
Emir Sultan Mosque. The district of Yildirim in the east of the city has an unplanned
housing texture and illegal buildings, which are often preferred by blue-collar workers
coming from different regions of Turkey. According to the Socio-Economic Develop-
ment Order of Turkish Districts prepared by the Turkish Ministry of Industry and Tech-
nology, Yildirim is among the second grade developed districts. These districts have a
net positive migration rate, employment concentrated in the production, industry and
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Demirci

Balat

Fig.7 Images from Niliifer District

service sectors, no tourism-related advantages and public services, and heterogeneous
educational status and medical options (Yilmaz et al., 2019). In terms of the economic
status of the residents, 39.5% had an income equal to or lower than the minimum wage,
while 40% had a moderate-income level close to the minimum wage (Mutlu & Varol,
2017). In other words, the district is mostly inhabited by middle and low-income groups
and blue collar workers The groups coming to the illegal and non-developed housing
areas through migrations live with their compatriots in the same neighborhoods. The
social and technical infrastructure of these neighborhoods that lie within urban borders
is insufficient, and urban transformation activities started with housing sites in the Mil-
let Neighborhood. With the transformations, a significant segregation emerged in the
urban texture (Fig. 8). Moreover, the migrations from Syria to Turkey increased the
number of neighborhoods with Syrian migrants in Yildirim. There are large slums in
Yildirim, which hosts most of Bursa’s unplanned and illegal buildings, and blue-collar
immigrant workers from various provinces live in them (Fig. 9).
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Fig. 8 The segregation in Millet Neighborhood
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Fig.9 Images from Yildirim District
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In terms of the socio-economic characteristics in Bursa, the main factor affecting spatial
differentiation is the income level. The inequality in income level and wealth-related dif-
ferentiation seen in modern cities have a major impact on spatial separation, as is clearly
displayed in the Bursa metropolitan area. The most favored residential districts in Bursa
are Niliifer (32.8%), Osmangazi (22.9%) and Yildirim (10.5%). The planned areas in the
western section of the city where Niliifer is located and the unplanned areas in the east-
ern section where Yildirim is located reflect spatial differences due to socioeconomic seg-
regation. There are physical and social inequalities between the districts. The preferred
residential areas include the planned development neighborhoods in the west, while the
regions of unplanned development in the east are less preferred. In the assessment of socio-
economic differentiation in neighborhoods, it was found that the district of Yildirim has
multiple neighborhoods that have the lowest socio-economic scores, while Osmangazi still
has neighborhoods yet to lose their prestige. The neighborhoods with the highest socio-
economic scores are present in Niliifer. Socio-economic order points are below zero in
the neighborhoods that have insufficient infrastructure, relatively limited access to public
services, and a history of unplanned development, but these points increase in the neigh-
borhoods that have planned development and housing areas for high income group. The
assessment further showed that educational status and level of participation in social life
were higher in the new residential areas selected by the people of the moderate- and high-
income level in Niliifer. The rates associated with these factors were relatively lower in
the east of the city, in most sections of Yildirim and in the unplanned parts of Osmangazi
(Mutlu & Varol, 2017). The highest development level is present in Niliifer according to
the report prepared by the Ministry, which affects users’ socio-economic status as well as
their preferences, orientation and lifestyles.

4.3 Sample and data collection

The universe of the survey was the inhabitants of Osmangazi, Niliifer and Yildirim in
Bursa. Stratified sampling was used to reach the districts and neighborhoods. The data
were collected from 500 participants in 30 neighborhoods: 11 in Osmangazi, 9 in Niliifer
and 10 in Yildirim. The participants were interviewed face-to-face using a questionnaire
prepared by the author and tablet software. The questionnaire has two parts, one concern-
ing the demographic characteristics of the participants. The other part has 25 questions
about lifestyles before and during the pandemic, housing characteristics and adapting the
housing to changing needs.

All the questionnaire responses were counted as percentages and frequencies. One-way
analysis of variance was used to compare the number of home occupants and the responses.
The chi-squared test was used to examine the relationships among the responses regarding
the type of housing and district of residence. For the chi-squared test, the groups with few
participants were combined with other groups and then included in the analysis. The con-
fidence interval was 95% and p values of <0.05 were considered significant. The analyses
were done using SPSS 25.0.

5 Results

The data obtained as a result of the analyses are examined under the two categories of
objective and subjective data.

@ Springer



838

M. Gur

Table 2 Demographic

information f %
Age 18-24 88 17.6
25-34 129 25.8
35-44 111 222
45-54 88 17.6
55-64 49 9.8
65 or older 35 7.0
Total 500 100.0
Education level None 10 2.0
Primary school 161 322
Middle school 79 15.8
High school 141 28.2
Associate’s degree 31 6.2
Bachelor’s degree 75 15.0
Master’s degree 3 0.6
Total 500 100.0
Monthly household income Less than 1,500 TL 11 22
1,500-2,500 TL 158 31.6
2,500-4,000 TL 78 15.6
4,000-5,000 TL 127 254
5,000-10,000 TL 33 6.6
10,000 TL or more 87 17.4
No answer 6 1.2
Total 500 100.0
Gender Female 251 50.2
Male 249 49.8
Total 500 100.0
District Osmangazi 220 44.0
Yildirim 163 32.6
Niliifer 117 23.4
Total 500 100.0
Employment Officer 11 2.2
Worker 158 31.6
Retired 78 15.6
Housewife 127 254
Unemployed 33 6.6
Self-employed 87 17.4
Total 500 100.0
65 or older and living with younger people 9 1.8

Objective data The objective data obtained through frequency analysis include the
socio-demographic characteristics of the sample (Table 2 and Table 3), the character-
istics of housing (Table 4) in the neighborhood (Table 5), the conveniences offered by
the neighborhood to maintain social distancing (Table 6), and information related to
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Table 3 Number of households by district

Variable District N Mean Sd F p Tukey
Number of house- Osmangazi® 220 3,39 1,35 6,10 0,00
holds Yildirim® 163 3,78 1,47 b>a (Number of households
in Yildirim is higher than in
Osmangazi)
Niliifer® 117 3,24 1,33 b> ¢ (Number of households
in Yildirim is higher than in
Niliifer)

Table 4 Characteristics of the house

f %
Type Single-family home 125 25.0
Apartment 311 62.2
Housing development 64 12.8
Size (m?) 100 m” or less 202 404
100-121 m? 155 31.0
121 m? or more 143 28.6
Rooms (bedrooms + living room) 1+1 7 14
2+1 169 33.8
3+1 276 55.2
4+1 35 7.0
5+1 4 0.8
More 9 1.8
Do you have a balcony or a patio? Balcony 431 86.2
Patio 29 5.8
Neither 54 10.8
Do you have a washroom at the entrance of Yes 196 39.2
your home?
No 304 60.8
Table 5 Characteristics of the neighborhood
Do you have recreational areas, walking paths, green spaces or open Yes 307 61.4
areas in or around your home? No 193 386
Table 6 The convenience offered by the neighborhood to maintain social distance
f %
Is it possible to maintain social distancing while walking ~ Yes 345 69.0
on the street in your neighborhood?
No 63 12.6
Sometimes 92 18.4
Total 500 100.0
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Table 7 Information about
distance learning after the
pandemic

Is there a distance learning stu- No 271 54.2
dent or a remote worker in your
household?
Yes 229 45.8
Total 500 100.0
Do you have a room for distance ~ No 256 94.5
education students or online
remote workers?
Yes 15 5.5

Table 8 Lifestyle changes during & after the pandemic

Lifestyle changes Made Notmade Considered No response
Moving f 12 457 31 -
% 2.4 91.4 6.2 -
Changing my physical exercise habits f 114 350 34 2
% 228 700 6.8 0.4
Changing my shopping habits f 239 234 26 1
% 478 46.8 52 0.2
Changing my travel habits f 277 204 18 1
% 554 40.8 3.6 0.2
Changing my transportation habits f 291 194 15 -
% 582 388 3.0 -
Changing my hygiene habits f 441 48 11 -
% 882 9.6 22 -
Reducing the frequency of my contact with relatives f 399 78 22 1
other than my immediate family
% 798 15.6 44 0.2
Reducing the frequency of my contact with neighbors ~ f 402 79 19 -
and friends
% 804 158 3.8 -
Table 9 Use of balconies, patios in the house and open areas in the neighborhood
%
How much do you use your balcony or patio each day? Lessthan1h 159 35.7
1-2h 167 37.4
34h 72 16.1
5-6h 28 63
Morethan6h 20 4.5
Total 446 100.0
Did you use the open areas around your house before the pandemic? Yes 192 625
No 115 375
Have you been using the open areas around your house during the pandemic? Yes 128 41.7
No 179 583
Total 307 100.0
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distance learning in terms of the residents and housing (Table 7). Variance analysis was
conducted to determine the number of households per district (Table 2).

Subjective data The subjective data obtained through frequency analysis include
the lifestyle changes during the pandemic, including physical exercise, shopping,
travel, transportation, hygiene habits, and contact with relatives, neighbors and friends
(Table 8), the use of balconies, patios and open spaces in the housing and neighborhood
(Table 9), the changing behaviors regarding hosting visitors and airing out clothes and

Table 10 Changing behaviors
regarding hosting visitors and
airing out clothes and packages

after the pandemic

f %

Where do you host visitors? Balcony 20 4.0
Patio 9 1.8
Yard 4 0.8
Living room 366 73.2
No visitors 101 20.2
Total 271  100.0

Clothing, Packages And Groceries

Do you air out clothing, packages  Yes 443  88.6

and groceries?

No 57 11.4
Total 500 100.0

Where do you air them out?

Outside the door 47 10.6
Balcony or patio 372 84.0
At the entrance 15 34
Yard 9 2.0
Total 443 100.0

Table 11 Behaviors of the residents regarding social distancing and personal hygiene in the neighborhood

Do the residents of your neighborhood pay attention to social Yes 336 67.2
distancing, washing and wearing masks?
No 62 124
Sometimes 102 204
Total 500 100.0
Tl 12 Coanging Fersor I
Osmangazi Yildirim Niliifer

Changing my hygiene habits

Increased f 209
% 954
Did not change f 10
% 4.6
Total f 219
%  100.0

154 78 46.33 0.00
94.5 72.9

9 29

5.5 27.1

163 107

100.0 100.0
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Table 13 Attention to COVID-19 Precautions and Social Distancing by District

District x? P

Osmangazi  Yildirim  Niliifer

Is it possible to maintain social Yes f 118 112 115 88.01 0.00
distancing while walking on the % 53.6 68.7 98.3
street in your neighborhood? No ¢ 30 31 2
% 13.6 19.0 1.7
Sometimes f 72 20 0
% 32.7 12.3 0.0
Are the residents of your neighbor-  Yes f 113 116 107 64.10 0.00
hood careful about COVID-19 % 51.4 712 915
precaptlons as SOC}al distancing, No £ 34 25 3
washing and wearing masks?
% 15.5 15.3 2.6
Sometimes  f 73 22 7
% 332 13.5 6.0

packages (Table 10), and the behaviors of the residents regarding social distancing and
personal hygiene (Table 11).

The data obtained from the chi-squared test performed within the scope of the subjective
data concerning behaviors related to the residential environment addressed the changing
hygiene and social distancing behaviors by district (Tables 12, 13), the behaviors related to
housing type and the use of green spaces (Table 14), and the relationship between district
and physical exercise (Table 15).

5.1 Objective data

The participants’ ages were: 18-24 (7.6%), 25-34 (28.8%), 3544 (22%), 45-54 (17.6%),
55-64 (9.8%) and 65 or older (7%). Their education levels were: no education (2%), pri-
mary school (32.2%), middle school (15.8%), high school (28.2%), associate’s degree
(6.2%), undergraduate degree (15%) and graduate degrees (0.6%). Their monthly house-
hold incomes were: 1,500-2,500 TL (31.6%) and 4,000-5,000 TL (25.4%). Of the par-
ticipants, 50.2% were female, and 49.8% were male. The sample included 44% Osmangazi
residents, 32.6% Yildirim residents and 23.4% Niliifer residents. Of the participants, 31.6%
were workers, 25.4% were housewives, 17.4% were self-employed, and 15.6% were retired
(Table 2).

Table 3 shows that the number of people living in the house significantly differed by
district, as understood from the one-way analysis of variance (p <0.05). The mean number
of individuals living in a house in Yildirim is higher than that of those living in a house in
Osmangazi and in Niliifer.

Of the participants, 25% live in single-family homes, 62.2% live in apartments, and
12.8% live in housing developments. The size of the homes of 40.4% are 100 m? or less,
31% live in homes with areas of 100—-121 m?, and 28.6% live in homes with areas of 121
m? or more. Most of the participants live in 2+ 1 (33.8%) or 3+ 1 (55.2%) houses. Of the
participants, 86.2% have balconies, 5.8% have patios, and 10.8% have neither. Moreover,
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Table 15 The relationships L 2

District X
between district and physical 1se P
exercise Osmangazi  Yildirim  Niliifer

Have your physical exercise habits changed during the pan-

demic?
Yes f 59 27 28 752  0.02
% 28.5 17.0 28.6
No f 148 132 70
% 71.5 83.0 71.4
Total f 207 159 98
% 100.0 100.0 100.0

39.2% of the participants have a washroom where they can wash their hands at the entrance
of their home, while 60.8% do not have this (Table 4).

According to the frequency analysis, of the participants, 61.4% have recreational areas,
walking paths, green spaces or open areas in or around their homes (Table 5).

Table 6 shows that 69% of the participants reported that they could maintain social dis-
tancing while walking in their neighborhood, 12.6% said that they could not, and 18.4%
reported that they could do so sometimes.

According to the frequency analysis, 54.2% have household members who are distance
education students or who work remotely, and 94.5% have a separate room where they can
work in isolation (Table 7).

5.2 Subjective data

During the pandemic, the majority of participants did not move (91.4%), but 6.2% consid-
ered doing so. Of the participants, 47.8% said that their shopping habits changed, 58.2%
said that their transportation habits changed, and 88.2% said that their hygiene practices
changed. Of the participants, 79.8% reduced the frequency of their contact with relatives
other than their immediate family, 80.4% reduced the frequency of their contact with
neighbors and friends (Table 8).

Of the participants, 35.7% said that they use their balconies or patios for less than 1 h,
37.4% said that they use them for 1-2 h, 16.1% said that they use them for 3—4 h, 6.3% said
that they use them for 5-6 h, and 4.5% said that they use for more than 6 h. Of the partici-
pants, 62.5% said that they used facilities such as walking paths, green spaces, open areas
and playgrounds before the pandemic, and 41.7% said that they did so during the pandemic
(Table 9).

Of the participants, 20.2% said that they had no visitors during the pandemic, 4% hosted
visitors on their balconies, 1.8% hosted them on their patios, 0.8% hosted them in their
yards, and 73.2% hosted them in their living rooms. Of the participants, 88.6% of them
have been airing out their clothing, packages and groceries during the pandemic: 10.6%
outside the door, 84% on the balcony or patio, 3.4% in the entrance hall and 2% in the yard
(Table 10).

According to the frequency analysis, 67.2% of the participants reported that they are
careful about social distancing and personal hygiene (washing and wearing masks), and
12.4% did not respond (Table 11).
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Table 12 shows that 95.4% of the participants residing in Osmangazi, 94.5% of the
participants residing in Yildirim, and 72.9% of the participants residing in Niliifer stated
that their personal hygiene practices had changed during the pandemic. The relationship
between the district hosting the place of residence and personal hygiene practices was
significant (p<0.05), with rate of change and increase regarding the habits of personal
hygiene among the participants residing in Osmangazi and Yildirim being higher than the
rates observed among the participants residing in Niliifer.

Based on the data obtained from the chi-squared test, as shown in Table 13, there is
a significant relationship between district of residence and maintaining social distancing
in the neighborhood (p <0.05). Of the Niliifer residents, 98.3% said that it is possible to
maintain social distancing while walking on the street in their neighborhood, 68.7% of the
Yildirim residents and 53.6% of the Osmangazi residents said that it is possible to main-
tain social distancing while walking on the street in their neighborhood. The percentage
of affirmative responses in Niliifer was significantly higher than it was in the other two
districts (Table 13).

According to the results of the chi-squared test, as shown in Table 13, there is a sig-
nificant relationship between district of residence and carefulness about social distancing,
washing, and wearing masks (p <0.05). Of the Niliifer residents, 91.5% said that they pay
attention to COVID-19 precautions (social distancing, washing and using masks), and
71.2% of the Yildirim residents and 51.4% of the Osmangazi residents said that they pay
attention to social distancing, washing and using masks. The percentage of affirmative
responses was highest in Niliifer and lowest in Osmangazi (Table 13).

The data obtained from the chi-squared test shows that there are no significant differ-
ences in the use of green spaces and walking paths by housing type before the pandemic
(»>0.05), but there are differences during the pandemic (p <0.05). Single-family home
occupants used green spaces and walking paths more (53.5%) than that of apartment
dwellers (37%) and the residents of housing developments (41.8%) during the pandemic
(Table 14).

There is a significant relationship between district of residence and changes to physical
exercise habits according to the chi-squared analysis (p <0.05). Of the Osmangazi resi-
dents, 28.5% reported that their physical exercise habits changed during the pandemic, and
17% of the Yildirim residents and 28.6% of the Niliifer residents reported that their physi-
cal exercise habits changed during the pandemic. There were more affirmative responses in
Osmangazi and Niliifer districts than in Yildirim (Table 15).

The data presented in the fifth section are discussed in the Discussion section in line
with the lifestyles that changed after the pandemic, and the differences between the dis-
tricts are interpreted in relation to the changes determined in the pre- and post-pandemic
period. The interpretation of data as well as the relevant results obtained from different
research studies found in the literature review support the evaluation of the data obtained
in Bursa.

6 Discussion

In this section, the changes observed in line with the purposes, the pandemic and behav-
iors and their relationships with the characteristics of the housing and housing environ-
ment are discussed and collectively assessed by comparing them with the results found
in research studies from the relevant literature. This study’s results show that Bursa
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residents’ lifestyles and habits changed considerably during the pandemic. They reduced
their use of the amenities in the city and started using those around their homes, and
they adapted their housing to their pandemic lifestyles. However, access to housing, the
use of housing, residential environments and urban facilities varied by district. Almost
all of Bursa’s residents changed their hygiene habits during the pandemic. The rate
of change observed in the habits of hygiene practices among the participants residing
in Osmangazi and Yildirim was higher than the rate observed among the participants
residing in Niliifer, which can be attributed to the respective socioeconomic status, life-
style and COVID-19 measures of these districts.

Most of the participants stopped using public transport, and half of them changed
their shopping habits. As in other countries subject to strict lockdowns, shopping behav-
iors have changed in Turkey as well, leading people to buy necessity goods and shop
online (Eger et al., 2021; Cakiroglu et al., 2020; Kayabasi, 2020; Demird6gmez et al.,
2020). COVID-19 also made it necessary to increase the numbers of shopping units
for basic needs within walking distance in Bursa. Increased transportation by foot was
a result of hygiene practices and less use of public transport. These behaviors vary by
districts and living conditions.

The majority of this study’s participants live in apartments with 2 or 3 bedrooms.
Garber (2020) noted that the number of rooms became more significant during the pan-
demic. This housing type is suitable for the lifestyle of families with one or two chil-
dren. During the pandemic, distance education became another important factor in the
lifestyles of families. Distance education is now widespread around the world (Chen
et al., 2020; Sindiani et al., 2020). Distance education at home causes discomfort for
both children and parents, which affects academic success (Al Lily et al., 2020; Bayrak-
dar & Guveli, 2020; Brom et al., 2020). In Bursa, more than half of the households have
members who are engaged in distance education or remote work. Three-room homes,
where approximately half of the residents live, better for them. More flexible use of
two-room homes to meet the needs of residents in different age groups will increase
their efficiency. Online education and work require at least one room for use an office.
In the present study conducted in Bursa, 90% of the participants lived in two or three-
room homes, and there was no difference found between the districts regarding this
data. The absence of flexible housing in any of the regions, as determined from the
study results and observations, means that flexible use housing must be a priority in the
“new normal”. However, the households in Yildirim are more densely populated com-
pared to that of other districts, which is related to the higher number of children, higher
number of migrants and relatively lower income level in Yildirim. These factors were
responsible for the faster spread and frequency of the disease in the district, which hosts
a large number of blue-collar workers who use mass transportation more often. With
online education/working processes becoming a normal part of the life, it is essential
that room designs be flexible enough for use as workspaces. More than one occupant
may be engaged in distance education or remote work, making the transformation of
more than one space into a work area important. Due to the pandemic, interiors require
workplaces, children’s play areas and places for elderly assistance, as a variety of stud-
ies have emphasized (Amerio et al., 2020; Capolongo et al., 2020; D’Alessandro et al.,
2020). Flexible and shareable housing that accommodates social distancing can satisfy
the changing needs of residents. Flexible designs with partition panels that allow the
space to be used by different members of the family without causing mutual discomfort,
as well as modular surfaces that residents can manage have gained importance not only
for the quality of housing, but also for COVID-19 quality of life.
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Another requirement for flexible use is that people 65 can live with other households.
They and other at-risk groups should not stay in spaces with poor ventilation during the
COVID-19  pandemic  (https://www.cdc.gov/coronavirus/2019-ncov/need-extra-preca
utions/older-adults.html). For them, even breathing in such a house can be dangerous. If
these people need care, it should be ensured that, along with an isolated room, they should
have separate washrooms and kitchens. The flexibility of the housing space in the new life-
style has become quite necessary for distance education, work area, sharing of 65+ and
0-5 age groups in need of care.

Almost 40% of the households in Bursa reported that they have a washroom at the
entrance to their homes. One important way to prevent the spread of this disease is care-
ful hygiene, including handwashing before touching anything or anyone in the home. It is
a problem that over 60% of the participants do not have a washroom by their entrances.
Regarding this specific datum, no significant difference was found by districts. Although
it is estimated that the district of Niliifer which is more developed in terms of planning
has houses with a WC or washroom in the entrance, the data indicate that the district had
similar numbers to that of the entire city of Bursa. While such washrooms were a good
design choice before the pandemic, they are now necessary to reduce the risk of contagion.
Although Guilomoto and Licart (2020) found that low-income households in India do not
have handwashing facilities, having washrooms near the entrance did not vary by income
level or district in Bursa. This space is very important in residential design.

Almost all of the participants have spaces to get fresh air such as balconies and patios,
and most of them use these spaces for a few hours each day. During the COVID-19 pan-
demic, balconies have become places of critical importance by offering fresh air to the resi-
dents of 4-5 story buildings (Megahed & Ghoneim, 2020; Poon, 2020; Tiirkoglu, 2020).
Balconies also help to alleviate stress and have made it easier to express solidarity, espe-
cially in Italy through music (Calvo & Bejarano, 2020). Balconies are a place of relaxation
and escape for apartment dwellers during lockdowns and quarantines in Bursa. Making
them more efficient use will increase their use time during the pandemic.

During the pandemic, most of the participants reduced their contact with relatives,
neighbors and friends, and some of them entirely stopped receiving guests. Some host
guests on their balconies or patios during the pandemic, but many still host guests in their
living rooms. Socializing in indoor spaces with poor ventilation increases the likelihood
of contagion. Due to air flow and social distancing, larger, more functional and efficient
should be designed for welcoming guests. They can be useful for airing out packages. In
Bursa, and in Turkey as a whole, online shopping has increased, and the virus remains
infectious on surfaces for 72 h, making packages risky (Alaimo et al., 2020; Arora et al.,
2020; Hashem, 2020; Sarla, 2020). This study found that 85% of the participants air out
their packages and groceries on balconies and patios, which they also use to get fresh air.
Designing balconies and patios with more than one room to offer flexible use can ensure
that the packages’ messiness and risk are separated from balcony users. Balconies can thus
be used as efficient spaces where guests can be entertained; people can socialize without
leaving their homes and contact with the open air. In addition to balconies, for airing out
packages outside the house and, if possible, for handwashing and changing clothing, it
would be good to provide intermediate spaces between the interior and exterior, similar to
the windbreak rooms in single-family homes.

Approximately 60% of the participants said that they have recreational areas or
green spaces in or around their homes. Green areas integrated into the city and close
to residential areas support people’s health, social interaction and physical activity. A
healthy, active city life should recognize the value of physical activity and offer spaces
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for physical activity, including green spaces for everyone (Edwards & Tsouros, 2008).
The fact that 40% of this study’s participants have no green spaces or open areas in
or around their homes is bad for the health of the city and its inhabitants. It has been
proven that quarantines have long-term cardiovascular effects by combing unhealthy
lifestyles, anxiety and lack of physical exercise. Healthy lifestyles are now required for
health reasons (Mattioli et al., 2020; Pieh et al., 2020). The lack of qualified walking
paths, green spaces, playgrounds and open areas for physical activities for almost half of
the residents in Bursa’s residential environments emerged as a negative factor during the
COVID-19 pandemic.

The differences regarding users’ attitudes are compared in terms of physical and socio-
economic dynamics, as summarized in Table 16, in the paragraph that follows this one.
This study found there to be differences between the use of recreational areas, green
spaces and walking paths before and during the pandemic. The homes of more than half
the participants are close to recreational areas, and during the pandemic, their use of their
open areas around them increased by about 20%; however, their use of recreational areas
decreased during the pandemic. Throughout the pandemic, the increased number of peo-
ple engaged in distance education and remote work, the lockdowns and the avoidance of
crowded areas due to social distancing led people to stay away from urban spaces and
to remain in or around their homes. This situation has increased in occupational groups
that have the opportunity to work remotely, especially in Niliifer. The study further found
that people living in detached houses and housing sites use recreational and green areas
more than that of those living in apartments. Isolated detached houses and high-rise hous-
ing sites are more common in the zones attached to urban areas in Niliifer. Single-family
homes and housing developments are common in Niliifer as they are preferred by people
with higher incomes (Fig. 10). In the other two districts, apartment buildings are more
prevalent, and there is dense traffic and fewer open areas. Niliifer offered its high-income
residents the best opportunities for physical activity during the pandemic because it has the
most single-family homes or housing developments with yards, and its neighborhoods have
parks and recreational areas (Fig. 11). According to observations, the district of Yildirim
was the most unsuitable for the use of green area, was developed in an unplanned man-
ner, with illegal houses, and had a dense intersection of pedestrian and vehicle circulation,
but in Osmangazi, these characteristics differed by neighborhood (Fig. 12—13). Niliifer, on
the other hand, hosted the most suitable neighborhoods. Residents generally access parks,
such as Botanik Park or Kiiltiirpark, with their private vehicles or on foot, and they enjoy
the green areas. Owing to the residents’ behaviors, like their interaction with nature, their
physical activity, and the amount of time they spend with the family, they utilized the rec-
reational areas more. The attitudes associated with these behaviors particularly stand out
in the neighborhoods of Camlica, Besevler, Thsaniye and Demirci, all of which are close to
the urban center and host parks and open areas within the housing environment, and where
people with moderate and moderate-high incomes live in detached houses and sites. These
same attitudes are also really prominent in and around housing sites in Balat and 23 Nisan,
which are preferred by high-income people. People who had access to green areas in their
housing environments started to prefer spending time in these environments rather than in
the crowded urban parks. Increased participation in social life in Niliifer, the most devel-
oped district of Bursa, as well as higher educational status and socio-economic score sup-
ports the aforementioned finding. Like this study, other studies too have found that individ-
ual tendencies have changed. Large green spaces that facilitate socially distanced exercise
and individual recreation should be included in residential environments because they sup-
port physical and mental health (Andreucci et al., 2019; Honey-Rosés et al., 2020). Studies
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Fig. 11 Housing environments that support the use of recreational areas in Niliifer and that are of higher
quality than that of the environments in other districts
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Fig. 12 The urban texture in Yildirim, which underwent unplanned housing and is low quality and lacks
green areas

Fig. 13 The lack of green areas in the intense, heterogeneous and generally low-quality urban texture of
Osmangazi

have found that people with higher incomes reside in places that offer better opportunities
for physical activity (Estabrooks et al., 2006; Giles-Corti & Donovan, 2002).

This study also examined changes in physical exercise and concluded that the physi-
cal activities of most of its participants did not change. Different countries have experi-
enced increases and decreases in physical exercise during the pandemic (Owen et al. 2021;
Loépez-Moreno 2020; Di Renzo et al. 2020). However, when evaluated by district, the
physical activities of the Osmangazi and Niliifer residents increased more than those of the
Yildirim residents. These aforementioned findings change according to (a) the availability
of exercise opportunities provided by the housing environment and the housing typology,
(b) the physical environment of the district, which includes green areas and parks and their
availability, and (c) the lifestyle (based on socio-economic status) of the people living in
the district and their awareness level. Osmangazi, a district in the urban center of Bursa,
has a high concentration of high-rise concrete apartments, but the presence of urban parks
that are spread across a wide area provides a great advantage. The fact that Kiigiikbalikli
and Panayir are close to Botanik Park, that Maksem and Cekirge are only a short distance
from Resat Oyal Kiiltiir Park, Merinos Parki and Mihrapli Park, and that Giinestepe, Ham-
itler and Yunuseli are near Hiirriyet Ziraat Parki increases the opportunity residents have
to engage in physical activity behaviors (Fig. 14). Having the ability to access farther away
parks in a shorter period with a private vehicle also plays a role in this regard. In the area
where Emek and Baglarbasi are located, there is no qualified urban park within walking
distance due to the heterogeneous and unplanned settlements in Osmangazi. According to
the interviews with and observations of the residents, the features of both the detached
housing environments and the housing sites in Niliifer increased the physical activity
behaviors with pandemic in the neighborhoods of Balat, Ihsaniye, 23 Nisan, Camlica and
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Fig. 14 The parks that increase the physical activity in Osmangazi

Fig. 16 Views from the urban parks in Niliifer
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rim

Fig. 18 A view of the uncertified green areas present in the unplanned housing environment in Yildirim

Kiiltiir (Fig. 15-16). In a separate study conducted in Balat by the author, it was understood
that the recreational areas in the housing sites satisfied residents in terms of socialization
and physical activities (Giir et al. 2020). The urban areas in Begevler and Demirci are suit-
able for walking, and there are qualified parks in the district within walking distance. The
presence of multiple certified, safe urban parks in the district supports the physical activity
attitudes. The main problem in the district of Yildirim is the absence of such parks. Yildi-
rim hosts Temenyeri, 152 Evler, Vakif, and Saglik Parks, but physical activity behaviors
are not common in these narrow areas stuck within a dense housing texture (Fig. 17-18).
The use of parks and physical activities have decreased in the district, as the residents who
came to the district through migration and who have a lower income level do not feel safe
in the parks in the district (Fig. 19). In addition to the interviews and observations con-
ducted as part of the present study, it was also found in a separate research study con-
ducted by the author that the people in the district do not feel safe (Giir & Erbil, 2018).
Furthermore, physical activity behaviors increased in Osmangazi and Niliifer in accord-
ance with the higher socio-economic structure. This is because highly educated people are
more aware of the need for physical exercise and therefore increased their physical exercise
behaviors as walking, running or cycling during the pandemic. Low-income neighborhoods
are more likely to lack environments for physical activity than high-income neighborhoods.
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Fig. 19 A person sleeping on a park bench in Yildirim that threatens the sense of security

More physical activity, walking and vigorous exercise goes on in high-income neighbor-
hoods (McMurray et al. 2000; Estabrooks et al. 2006). Giles-Corti and Donovan (2002)
found low levels of vigorous activity because low-income residents have to walk for trans-
portation. This study’s results in Bursa are similar. Compared to the other two districts,
low-income Yildirim residents have to use public transportation or walk. There is little
time and few opportunities for blue-collar people in Yildirim who cannot work remotely,
which makes physical activity a “luxury” for them. The higher education and income levels
of Osmangazi and Niliifer residents alter their work and living conditions, and remote work
has increased in these districts during the pandemic. In parallel to the results found by
Yilmaz et al. (2019) and Mutlu and Varol (2017), the highest development level was seen
in Niliifer, which reflects users’ socio-economic status as well as their preferences, orien-
tation, and lifestyles. This fact and their residential environments support their ability to
engage in physical activities. The cycling routes and parks developed by the Municipality
of Niliifer also play a key role here, along with the impact of better topographical availabil-
ity compared to that of other districts.

Differences were found between the districts in terms of the following: (a) hygiene-
related habits, (b) residents’ compliance with COVID-19 precautions (social distance,
hygiene, use of mask), and (c) maintaining social distance in public areas. Change of habits
regarding hygiene practices in Osmangazi and Yildirim was greater than the change imple-
mented by the residents of Niliifer. In other words, the residents living in Osmangazi and
Yildirim increased their habits of hand hygiene, frequent mask change, frequent shower-
ing, and cleaning their spaces. Related to above-reported finding, half of the Osmangazi
residents and more than one-third of the Yildirim residents said that social distancing
could not be maintained on the street in their neighborhoods. In contrast, almost all the
residents of Niliifer reported that they could easily maintain social distancing on the streets
in Niliifer. A significantly higher rate of Niliifer residents compared to that of the residents
in the other districts responded in the affirmative to this question. A similar relationship
was found between social distancing in public spaces and personal care precautions taken
for COVID-19. While almost all the Niliifer residents were careful about these issues, the
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Osmangazi residents cared the least about these precautions. The increase seen in personal
hygiene practices by more crowded and heterogeneous households in Yildirim and Osman-
gazi can be attributed to the apprehensiveness these households have about the people who
use the public areas, the less attention they believe these people give to COVID-19 meas-
ures, and the difficulty in adhering to social distancing rules. In Niliifer, people feel safer
because there is a greater tendency that people comply with the preventive measure when
using the public areas and because they attributed importance to their personal hygiene
even before the disease. The results correspond to the varying socio-economic level and
development level of the districts. The personal hygiene of the people with lower income
status were at the minimum level in the pre-pandemic period, and public areas are gener-
ally dirtier and more neglected in areas of low socio-economic status and low development
levels (Fig. 17). Therefore, more attention was paid to hygiene in these districts during the
post-pandemic period.

The more frequent use of mass transportation in Osmangazi and Yildirim, along with
the lower socio-economic status and intensive use of spaces within the dense texture of
these districts make social distancing more challenging, and therefore, the desire to protect
oneself from the disease increases the attention given to personal hygiene. Yildirim and
Osmangazi are shown in red on the risk map of Bursa from December 2020, indicating
greater risk and number of cases and thereby proving that COVID-19 measures and social
distancing rules are not being sufficiently observed in these districts (Fig. 20). In Niliifer,
where people with higher socio-economic and educational status live, there is greater
awareness of preventive measures and compliance with practices in public areas and sup-
port for less use of public areas. As higher financial status is related to higher rate of use
of private vehicles in the city instead of mass transportation, the personal hygiene practices
of the residents in this district before the pandemic remained the same as it did during the
pandemic. Studies have found that awareness levels increase with education, and increased
awareness leads to more careful social distancing, hygiene and mask-wearing (Alah-
dal et al., 2020; Nooh et al., 2020; Sadiq et al., 2020; Wise et al., 2020; Zegarra-Valdivia
et al., 2020). More educated, high-income groups can work remotely, which allows them
to be more careful, but people in densely populated and poor areas are more vulnerable to
disease (Baker et al., 2020; Gtabska et al., 2020; Jones & Grigsby-Toussaint, 2020; Weill
et al., 2020). Niliifer’s residents have higher education levels and are both more aware and
more careful about following the pandemic precautions. Their work conditions during the
pandemic also facilitate doing so. The use of open areas supports health and the immune
system. It is associated with better housing and street interaction, less crowding, more
comfortable social distancing and higher socioeconomic levels.

7 Conclusion

The year 2020 was a multi-directional breaking point for health, education, work, the
economy, transportation and shopping. The deaths and permanent health damage caused
by COVID-19 have severely restricted the use of cities and confined most citizens to their
homes. It is unclear whether it will be possible to return to the pre-COVID-19 pandemic
lifestyle due to the constantly mutating virus. This indicates that pandemics and adverse
situations such as disasters or wars may pose a threat to humanity in the future. Therefore,
housing and residential environments must be adapted for negative situations, based on this
study’s results.
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This study, investigating the lifestyle changes and their effects on the use of housing
and residential environments during the pandemic, developed arguments about satisfy-
ing changing housing needs. In addition to general conclusions, it compared three of
Bursa’s districts and their residents’ profiles. It found that lifestyles, especially hygiene
habits, shopping behaviors, transportation habits and the frequency of contact with
neighbors and friends changed during the pandemic. Flexible designs have become
important because they can be used by different age groups for different purposes,
including offices for distance education and remote work, for families living in two-
or three-room apartments as in the case area. These solutions can be developed with
partitions and modular panels, enriching the quality of life through design. Most of the
participants did not have washrooms at their homes’ entrances for handwashing. A good
design decision under normal conditions, washrooms at the entrances of homes has
become a necessity for human health. In addition, due to increased online shopping dur-
ing the pandemic, most residents air out their packages. Designs that offer handwashing
at the entrance, spaces for airing out packages and, if possible, changing clothes are
thus very useful. Balconies and patios also increase the quality of homes. Balconies
offer fresh air, and are a place of relaxation and escape for apartment residents. Flexible
designs that allow balconies to be divided into multiple spaces and used for socializing
are more efficient.

The use of urban green spaces declined during the pandemic, but the tendency to use
open areas near the residents’ homes increased. People with higher incomes have more
opportunities in their residential environments, and their physical activities increased dur-
ing the pandemic, positively affecting their health. In the districts where low-income resi-
dents live, the physical and social environment was less well-adapted for physical activity.
Niliifer’s wealthier housing areas are less crowded and more integrated with green spaces,
which makes accomodating the life of entire family in a single home or gated housing
developments easier. The Niliifer residents had greater awareness of and more compliance
with COVID-19 precautions than that of residents from the other districts studied, a find-
ing which can be attributed to differences in socio-economic status, the chance of remote
working during pandemic and the level of developments in the districts. As explained in
the discussion section, focus needs to be given to improving personal hygiene practices in
those districts where preventive measures and social distancing are not sufficiently prior-
itized and where there are lower socio-economic and development levels. However, there
was less remote work in Yildirim, a low-income district, and modes of transportation make
it difficult to follow pandemic precautions. These dynamics, as well as the lack of green
spaces, make it difficult to engage in physical activity. The district of Osmangazi, which
is more crowded and socio-economically heterogeneous, is more developed than Yildirim
and has urban parks that support the use of green areas and physical activities compared
to other districts. In terms of the position and characteristics of neighborhoods, there is
greater variability in Osmangazi. The greater number of residents engaged in remote work
and the housing environments in Niliifer, which suit private vehicles and a post-pandemic
lifestyle, sheltered its residents during the pandemic. These results support each other. The
findings from the study further showed that housing environments with detached houses
and housing sites were more suitable for the post-pandemic lifestyle than that of apart-
ments, and that residents could live a safer life in the post-pandemic period in districts with
higher development and socio-economic status. During the pandemic, high-income resi-
dents are advantaged in terms of both lifestyle and residential environment because they
have green spaces integrated into their residential environments, less crowding, and better
housing and street interaction.
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This study found that the importance of housing and residential environments increased
due to the pandemic. The districts’ lifestyles, housing, residential environments and urban
amenities are determined by socioeconomic segregation, and lower-income groups are
more vulnerable to COVID-19. Socioeconomic inequalities led to inequalities in lifestyles
and residential environments during the pandemic. The work and living conditions of low-
income people need to be improved. It is vital for housing and social policies to increase
their awareness using technology and distance education. Awareness and knowledge can be
increased by organizing workshops and seminars in disadvantaged neighborhoods in urban
areas. New architectural designs and urban transformations should be adapted for healthy
living, starting with more disadvantaged districts and using a compact, low-density plan-
ning approach that integrates green spaces. Housing spaces and policies should be adapted
for this purpose, and the effects of potential new diseases or disasters should be mitigated
by new designs and on-site changes. Considering dangers such as global warming and
drought, future studies should clarify housing and residential environment design decisions
in relation to approaches that support sustainable, livable and healthy urban spaces, and
solutions for disadvantaged social groups. Future studies should consider potential risks
to humanity and the housing problems of disadvantaged groups in Turkey. Suggestions for
new residential construction can contribute to overall quality of life.
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