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The new COVID-19 disease, which is affecting the world and has infected and killed many people, has 
rapidly changed people’s lifestyles and, accordingly, changed people’s needs, including their demands on 
their living environment. As the disease progressed, people were forced to stay at home to escape the disease. 
Even cities and public spaces could no longer be used. These situations, as well as the anxiety caused by this 
unknown disease, quickly led to mental health problems such as depression, isolation, aggression, stress, 
and physical illnesses due to inactivity. Given that the living environment of people, and above all, their 
homes, has a direct impact on the physical and mental health of people, profound and fundamental changes 
and decisions in the design and construction of houses are necessary for this situation where people have 
to spend most of their time in their homes. On the other hand, people need to socialize with each other 
and do their daily and essential tasks easily, even in a pandemic situation. Therefore, the urban design must 
also have significant changes in accordance with these conditions. In this article, we will review the design 
strategies of the city and the design and construction of houses to better respond to them in such situations.
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Introduction
From the devastating onset of cholera in 
mid-nineteenth-century London to the 
typhoid epidemic in New York City more 
than a century ago, diseases have profoundly 
affected modern urban planning, design, and 
development. For at least the past 200 years, 
our responses to the spread of such diseases 
have led to healthy urban environments. The 
construction of modern sewage systems, 
water treatment facilities, hospitals and 
clinics, health education boards, and the 
setting and design of laws to disinfect and 
limit the spread of the disease have had a 
significant impact on public health (1).  In 
December 2019, a new disease was identified 
and registered, later renamed COVID-19 
(2). The COVID-19 pandemic brought 
some changes, and for this reason, humans 
must change their lifestyle and the way they 
design and build their living environment. 
The human living environment will have 
a significant impact on both the mental 
and physical health of individuals and 
consequently the whole society.  Unlike 
previous epidemics, COVID-19 was not 
confined to one place and quickly spread 
throughout the world, greatly influencing 
people’s personal and professional lives (3).

Extensive research has shown that air is 

the first and foremost route of contagion of 
COVID-19 from human to human, and this 
new virus can survive in the air for up to 4 
hours. The second way is to transfer from 
the surfaces and through the view of people 
infected with the surfaces. Depending on the 
material, different levels of the virus survive 
on them at different times. For example, 
the COVID-19 virus can survive on metal 
surfaces for up to 9 hours while it can 
survive on a piece of paper only for 2 hours. 
Eventually, in a short time, the changes 
caused by COVID-19 in people’s lives have 
forced people to stay home to save their life 
(4).

At this time, the effects of “urban design” 
and “home design” and the need for safe and 
secure spaces for work and leisure for people 
became apparent. COVID-19 became a 
major turning point for designers, architects, 
and decision-makers in determining the 
importance of designing and building 
responsive living environments. Public 

Key point 

Due to the direct impact of living space on people’s 
health, especially during pandemics and infectious 
diseases, new decisions and strategies are needed to 
design and build living spaces.
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spaces were no longer usable as well as workplaces, 
schools, and universities were closed. Hence, people 
spent a longtime in home quarantine (5),  as a result, 
residential buildings became one of the primary and most 
effective infrastructures. The “home” became a space 
beyond the living space, which had a significant impact 
on people’s physical and mental health. The COVID-19 
pandemic showed that many systems, including homes 
and cities, did not respond to such challenges. Therefore, 
governments were forced to use traditional methods such 
as quarantine because there was no drug or vaccine to 
control the pandemic. Social distance, the use of masks 
and the disinfection of surfaces to prevent the spread of 
the virus. Finally, the home quarantine method had the 
greatest impact around the world. These conditions caused 
significant changes in people, such as stress, aggression 
and depression. From the beginning of the quarantine 
period, the “houses” became different places. Bedrooms 
to workrooms, kitchens to internet meeting rooms, and 
balconies and terraces (if any) became the only resting and 
leisure spaces. Urban designers and architects can play an 
important role in improving many health outcomes and 
ultimately people’s health by making appropriate design 
decisions. In 1946, the World Health Organization (WHO) 
defined health as “a complete state of physical, mental, and 
social health.”

However, the houses were not safe either. Because if even 
one person were infected, the house itself would become 
a direct source of virus transmission due to people’s close 
relationship with each other (6).

Under such circumstances, living space has become an 
essential feature for people’s health. Despite providing some 
conditions to prevent the spread of the virus, if this space is 
designed inappropriately, may have negative psychological 
and physical effects on people. The characteristics of the 
built environment such as dimensions, facades, natural 
light, balconies, and indoor space quality can affect people’s 
mental and physical health issues. Therefore, some factors 
include fear of infection, frustration and insufficiency, 
insufficient resources and information, financial losses, 
abandonment of daily physical activity, due to the fact 
that the characteristics of the built environment such as 
dimensions, facades, natural light, balconies, and indoor 
quality home play a crucial role. More than half of the world 
now lives in urban areas, and this population is projected 
to continue to grow. Many factors affect people’s health, 
urban environments, and their construction. Therefore, 
urban design and architecture are recognized as influential 
factors in people’s health. In particular, contemporary 
health challenges require interdisciplinary solutions.  In 
general, health has moved beyond the traditional realm 
of physicians, nurses, and hospitals to embrace a “broad 
range” of specialties and approaches (7). This expanded 
field of medicine (known as medicine plus) encompasses 
a wide range of specialties. Urban designers and architects 
are among the main influential experts in this new field. 

The WHO has recently called for “health in all policies.”

Urban design and COVID-19 pandemic
The COVID-19 pandemic, which has affected millions to 
date, is a reminder that urbanization has changed the way 
people, communities, and communities interact. Looking 
at urban environments, it can be seen that this increase 
in urban population has negative effects such as lack of 
water resources, lack of land, lack of green and recreational 
spaces, overcrowding, poor housing, air pollution and lack 
of health facilities, that increase the risk factor for the 
spread of infections and diseases (8). On the other hand, 
with the increase in the population of cities, encroachment 
on animals’ natural habitats has occurred, which has 
increased the common diseases of humans and animals. 
Research shows that COVID-19 is also an animal-borne 
disease (9). Furthermore, the lack of suitable open or semi-
open public spaces has a significant transfer rate (10).

Urban design strategies for the prevention and control 
of epidemic diseases
In a comprehensive study, Capolongo et al (11) provided 
solutions to cities’ response to situations such as pandemics. 
The first five strategies are immediate activities and the 
second five strategies are long-term strategies which is 
explained previously (11). Other researchers have explored 
the solutions, which we discuss in the following sections.

Expansion of cycling infrastructure
During the pandemic, public transportation was one 
of the main sources of virus transmission. Subways, 
buses, and commuter trains usually carry large numbers 
of people daily, and this congestion causes the disease 
to spread further. Therefore, it is better to design basic 
infrastructure for cycling in urban design. When using 
a bicycle, a proper distance between people is observed, 
and it also takes people to their destination. Additionally, 
during the quarantine period when sports clubs are closed, 
bicycles compensate for the lack of sports activities (12).

Expand trails
By widening the sidewalks, the necessary distance between 
people is maintained, and less virus is transmitted. On the 
other hand, walking is essential for people’s mental and 
physical health, and if the conditions are not provided, it 
can cause much harm to people during pandemics and 
quarantine (13).

Expansion of green spaces and public open spaces
The impact of COVID-19 on life changes cannot be 
ignored, even at its end. Fear of public outdoor space and 
fear of viruses and germs are undeniable cases in this 
regard. Previously, the living area was divided into four 
sections; climate-controlled private space (house), private 
space without climate control ability (balcony and terrace), 
public space with climate control capability (closed public 
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space), and public space without climate control capability 
(park). The current situation adds two categories to the 
previous ones, which include semi-public spaces with the 
ability to control the climate and ventilation (common 
spaces to socialize with selected people) and semi-public 
spaces without the ability to control the climate (roofs).

These spaces not only contribute to the stability of 
the city and moderate the climate but also in pandemic 
conditions by creating healthy and safe spaces that allow 
people to be present and socialize with each other. Humans 
need to talk to each other to ensure their mental health. 
Additionally, being in green spaces and touching plants 
can help reduce anxiety and depression caused by diseases 
such as COVID-19 (14).

Lack of focus on public facilities in one place
Public facilities should be located and designed so that 
they do not focus on one point. This both prevents people 
from concentrating in a small area, reducing the spread of 
the virus and reducing the distance to reach the facilities 
(15).

Housing design and COVID-19 pandemic
The practical architectural components in the field of 
health and hygiene can be divided into two components; 
home space and home structure. The space component 
includes factors such as spatial organization, size 
and number, and flexibility of spaces. The structural 
component also includes the type of materials and the 
characteristics related to their implementation. The 
coronavirus posed a new challenge to many specialties, 
including architecture. The prevalence of the disease and 
the feeling of isolation during the lockdown period can 
cause stress and consequently mental health problems 
(16). In addition, the presence of anxiety and depression 
during COVID-19 involvement can prolong the course 
of treatment and endanger a person’s health (17) because 
there is a direct relationship between mental health and the 
immune system’s response to the body’s protection (18). 
Since the home is the main place where people live and 
directly affects their mental health, it should be designed 
and implemented to give people the most peace and away 
anxiety from them. Here are some key pointers in moving 
homes forward to prevent the spread of infectious diseases.

Home design strategies in the face of COVID-19
Accessible and visible green space
Numerous scientific studies have shown that exposure 
to green spaces with seeing and touching plants will 
significantly affect mental and physical health. These 
spaces allow people to breathe clean air, create a place 
for sports activities, and can be a space for relaxation. 
These spaces can also be used as safe and healthy spaces 
to establish social relationships between people. Studies 
show that having green space indoors can improve 
cardiovascular disease, diabetes, depression, aggression, 

anxiety and more(19, 20).
During the COVID-19 pandemic, most people became 

increasingly distant from green spaces with the onset of 
home quarantines. One of the best solutions to solve 
this problem is to design green spaces inside the house, 
including green roofs, green walls, terraces, and balconies, 
both in existing and new buildings. The results of research 
on COVID-19 showed that a direct relationship with green 
space is very effective in accelerating the recovery process 
of patients and the return of treatment staff and reducing 
their stress. In residential complexes, in addition to private 
green spaces, it is better to design and build public and 
semi-public open spaces in such a way that residents can 
socialize with each other by observing social distance (21).

Consistent and flexible home plan
The house’s interior should be designed to meet the 
needs of different family members with different ages. 
Due to quarantine and telecommuting conditions, home 
spaces should be such that they can be easily and quickly 
converted to different functions during such pandemics. 
Spaces that can be used in addition to living space as 
work space, sports space, leisure space and study space. 
Therefore, the design of houses should be done according 
to the principle of “flexibility” and “compatibility.” Having 
enough space considering the number of residents is also 
one of the crucial points in this field. The plan of the house 
should be such that the privacy of the people is protected 
and they feel comfortable and confidential (11).

It is necessary to design an interface space equipped 
with an airlock in the front entrance of the houses. This 
space should be equipped with disinfection equipment, 
and also spaces for storing contaminated, and disinfected 
equipment should be installed separately. Kitchens are 
another space that should be designed as two separate 
clean and dirty spaces.

Observing the principles of sustainability in design and 
construction
Although the issue of sustainability has been considered 
by experts for many years, in the pandemic situation, the 
importance of this issue became more prominent. Since 
people spend most of their time at home, providing 
thermal comfort, daylight and natural ventilation is very 
important for their mental and physical health. Due to 
the closure of most businesses and people facing financial 
problems, the design of low-consumption buildings in 
terms of energy  became much more critical. Buildings, 
especially houses, should be designed and constructed in 
such a way that there is minimal need for mechanical and 
electrical equipment for air conditioning and lighting, thus 
reducing the amount of water and electricity bills (22).

Effective strategies in this field are the main shape 
and direction of the building, window to wall ratio, use 
of suitable materials for each climate, use of sunlight, 
use of wind, use of high-efficiency structures, and green 
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structures(23).
Sustainable buildings have a significant impact on 

people’s health. In situations like the COVID-19 pandemic, 
the presence of natural ventilation in the home is vital. 
Because in the presence of a person infected with the virus 
in the house, the disease can be easily transmitted to other 
people if there is no proper natural ventilation system. All 
spaces in the house should have windows with appropriate 
proportions and sizes. Ventilation should be such that it 
prevents the air from moving from one part of the room 
to another. Besides, the ventilation system must constantly 
purify a sufficient amount of fresh air and enter the space 
(24).

Management of resource consumption, especially water 
resources
In this situation, the need to consume more water was felt. 
During this period, there was an urgent need to regularly 
wash hands, clothes, and utensils to prevent disease. 
Hence, there are many concerns due to the scarcity of 
water resources. Therefore, it is necessary to consider 
facilities for controlling consumption, reusing water, and 
purifying and disinfecting it.  It is better to have water 
storage facilities in the houses, thereby people always have 
access to clean water (25).

Health and waste management
Since the beginning of the pandemic, research has shown 
that sewage can be a major source of the COVID-19 virus. 
Therefore, there is a need for at least two toilets in each 
house for a population of more than two people. Because 
if one of the people is infected or suspected of having the 
virus, he should have a separate health service. Equipment 
should also be provided that automatically disinfects the 
bathroom space at least once a day (26).

Waste storage and disposal should also be managed. 
Because people’s waste may be infected with the virus and, 
if not managed, can contaminate the environment and 
people and spread the disease (27).

Smart homes
In the face of the COVID-19, the strategy for the need 
for smart and automated homes has reached its peak. 
Using smart systems makes it easier to use the features 
and activities, increases security, and helps prevent the 
spread of virus. Light and ventilation system sensors 
that automatically activate or deactivate ventilation and 
lighting systems without the need for human touch can 
help reduce both energy consumption and virus spread 
(28).

Materials
Following the COVID-19 epidemic, designers and users 
have found that building materials, especially finishing 
materials and furniture, play an important role in 
promoting health. Because the virus survives for a long 

time, depending on the type of material on them, surfaces 
that people touch (e.g., doors, handles, windows, tables, 
switches and sockets) must be regularly disinfected. For 
this reason, materials must be selected and applied in such 
a way that they can be washed and disinfected and not be 
damaged (29).

Conclusion
Despite significant advances in urban planning and 
architecture, as well as new advances in medical science, 
the new COVID-19 disease has shown that many countries 
are still unable to build a healthy city and home. Due to the 
direct impact of living space on people’s health, especially 
during pandemics and infectious diseases, new decisions 
and strategies are needed to design and build living 
spaces. According to the review conducted in this article, 
important strategies in urban design can be such things 
as creating green and open public spaces with sufficient 
space so that people can use the space at an appropriate 
distance. Providing spaces for cycling and walking is also 
a basic solution. In housing design, factors such as natural 
ventilation and flexible spaces are crucial. 

Author’s contribution 
DS is the single author of the manuscript.

Conflicts of interest
The author declare that they have no competing interests.

Ethical considerations
Ethical issues (including plagiarism, data fabrication, double 
publication) have been completely observed by the author. 

Funding/Support
None.

References
1. Jamieson T. “Go Hard, Go Early”: Preliminary Lessons From 

New Zealand’s Response to COVID-19. ARPA. 2020;50:598-
605. 

2. Nghiem LD, Morgan B, Donner ES, Michael D. The COVID-19 
pandemic: considerations for the waste and wastewater 
services sector. J CSCEE. 2020;1:100006. doi: 10.1016/j.
cscee.2020.100006

3. Eykelbosh A. COVID-19 precautions for multi-unit residential 
buildings. Winnipeg: National Collaborating Centre for 
Environmental Health; 2020.

4. Dietz L, Horve P, Coil D, Fretz M, Eisen J, Van Den Wymelenberg 
K. 2019 Novel coronavirus (COVID-19) pandemic: built 
environment considerations to reduce transmission. mSystems. 
2020;5(2). doi: 10.1128/mSystems.00245-20.

5. Harapan H, Itoh N, Yufika A, Winardi W, Keam S, Te H, et al. 
Coronavirus disease 2019 (COVID-19): A literature review. 
J Infect Public Health. 2020;13:667-673. doi: 10.1016/j.
jiph.2020.03.019.

6. Signorelli C, Capolongo S, D’alessandro D, Fara GM. The 
homes in the COVID-19 era. How their use and values are 
changing. Acta Biomed. 2020;91:92-4. doi: 10.23750/abm.
v91i9-S.10125

7.  Royal Society for Public Health. Rethinking the public health 
workforce. London: RSPH; 2015.

8. International Workshop on Housing, Health and Climate 



Covid-19 pandemic

 Journal of Preventive Epidemiology   5              Volume 6, Issue 1, 2021

Change: Developing Guidance for Health Protection in the 
Built Environment-Mitigation and Adaptation Responses. 
Geneva: WHo; 2010.

9. D’Alessandro D, Arletti S, Azara A, Buffoli M, Capasso L, 
Cappuccitti A, et al. Strategies for Disease Prevention and 
Health Promotion in Urban Areas: The Erice 50 Charter. Ann 
Ig. 2017;29:481-493. doi: 10.7416/ai.2017.2179. 

10. Beech H. Singapore seemed to have Coronavirus under 
Control, until cases doubled. New York Times. 2020. https://
www.nytimes.com/2020/04/20/world/asia/coronavirus-
singapore.html.

11. Capolongo S, Rebecchi A, Buffoli M, Appolloni L, Signorelli C, 
Fara GM. COVID-19 and cities: From urban health strategies 
to the pandemic challenge. A decalogue of public health 
opportunities. Acta Biomed. 2020;91:13-22. doi: 10.23750/
abm.v91i2.9515

12. Chiesura A. The role of urban parks for the sustainable 
city. Landsc Urban Plan. 2004;68:129-38. doi: 10.1016/j.
landurbplan.2003.08.003

13. Lai S, Leone F, Zoppi C. Covid-19 and spatial planning. TeMA 
Journal of Land Use, Mobility and Environment. 2020; Special 
Issue:231-46. doi: 10.6092/1970-9870/6846

14. Desai D. Urban densities and the Covid-19 pandemic: 
Upending the sustainability myth of global megacities. ORF 
Occasional Paper. 2020;244:1-4. 

15. Pierantoni I, Pierantozzi M, Sargolini M. COVID 19—A 
Qualitative Review for the Reorganization of Human Living 
Environments. J Appl Sci. 2020;10:55-76. doi: 10.3390/
app10165576

16. Dar KA, Iqbal N, Mushtaq A. Intolerance of uncertainty, 
depression, and anxiety: Examining the indirect and 
moderating effects of worry. J Asian Psychiatry. 2017;29:129-
33. doi: 10.1016/j.ajp.2017.04.017

17. Rubin GJ, Wessely S. The psychological effects of quarantining 
a city. BMJ. 2020;368: m313. doi: 10.1136/bmj.m313

18. Davidson RJ, Kabat-Zinn J, Schumacher J, Rosenkranz M, 
Muller D, Santorelli. Alterations in brain and immune function 
produced by mindfulness meditation. J Psychosomatic Med. 
2003;65:564-70. doi: 10.1097/01.PSY.0000077505.67574.E3

19. Buffoli M, Rebecchi A, Gola M, Favotto A, Procopio GP, 
Capolongo S, editors. Green SOAP. A Calculation Model 
for Improving Outdoor Air Quality in Urban Contexts and 
Evaluating the Benefits to the Population’s Health Status. 

Integrated Evaluation for the Management of Contemporary 
Cities; 2018; Cham: Springer International Publishing.

20. Cohen-Cline H, Turkheimer E, Duncan GE. Access to green 
space, physical activity and mental health: a twin study. J 
Epidemiol Community Health. 2015;69:523-9. doi: 10.1136/
jech-2014-204667. 

21. Labib SM, Lindley S, Huck JJ. Spatial dimensions of the 
influence of urban green-blue spaces on human health: 
A systematic review. Environ Res. 2020;180:108869. doi: 
10.1016/j.envres.2019.108869. 

22. D’Alessandro D, Gola M, Appolloni L, Dettori M, Fara GM, 
Rebecchi A,et al. COVID-19 and Living space challenge. Well-
being and Public Health recommendations for a healthy, safe, 
and sustainable housing. Acta Biomed. 2020;91:61-75. doi: 
10.23750/abm.v91i9-S.10115. 

23. Ali MM, Armstrong PJ. Overview of sustainable design factors 
in high-rise buildings. Proc of the CTBUH 8th World Congress; 
2008.

24. Chenari B, Dias Carrilho J, Gameiro da Silva M. Towards 
sustainable, energy-efficient and healthy ventilation strategies 
in buildings: A review. Renew Sust Energ Rev. 2016;59:1426-
47. doi: 10.1016/j.rser.2016.01.074

25. Dettori M, Piana A, Castiglia P, Loria E, Azara A. Qualitative 
and quantitative aspects of drinking water supply in Sardinia, 
Italy. A descriptive analysis of the ordinances and public 
notices issued during the years. Ann Ig. 2016;28:296-303. doi: 
10.7416/ai.2016.2109

26. Gu B, Tang X, Liu L, Li Y, Fujiwara T, Sun H. The recyclable waste 
recycling potential towards zero waste cities-A comparison of 
three cities in China. J Clean Prod. 2021;295:126358. doi: 
10.1016/j.jclepro.2021.126358

27. La Rosa G, Bonadonna L, Lucentini L, Kenmoe S, Suffredini E. 
Coronavirus in water environments: Occurrence, persistence 
and concentration methods-A scoping review. Water Res. 
2020;179:115899. doi: 10.1016/j.watres.2020.115899

28. Lenzi A, Capolongo S, Ricciardi G, Signorelli C, Napier D, 
Rebecchi A. New competences to manage urban health: Health 
City Manager core curriculum. J Acta Biomed. 2020;91:21-8. 
doi: 10.23750/abm.v91i3-S.9430

29. Kampf G, Todt D, Pfaender S, Steinmann E. Persistence of 
coronaviruses on inanimate surfaces and their inactivation 
with biocidal agents. J Hosp Infect. 2020;104:246-51. doi: 
10.1016/j.jhin.2020.01.022

https://www.nytimes.com/2020/04/20/world/asia/coronavirus-singapore.html
https://www.nytimes.com/2020/04/20/world/asia/coronavirus-singapore.html
https://www.nytimes.com/2020/04/20/world/asia/coronavirus-singapore.html

