
Abstract
COVID-19 is a respiratory disease caused by SARS-CoV-2, a new coronavirus discovered in 2019. WHO declared COVID-19 is a respiratory disease caused
by SARS-CoV-2 as a pandemic that the detection level of cases changed daily, and it can track almost in real-time. This paper used a narrative literature
review to address issues of urban quality and lack of exercise. The specific aim was to discuss the concept of a healthy city, indicate a new urban model, and
advocate for the increased use of bicycles, outdoor gym/outdoor exercise, walking to reducing pollution, and improving physical, psychological, and social fit-
ness. A healthy city can improve residents’ health by improving conditions of life to face COVID-19 pandemics. It needs the local capacity to prevent the
spread of the diseases and design public health concepts concerning the built environment and contemporary towns in a new urban model. Dialogue oppor-
tunities in public health can provide essential guidance for designers (architects and town planners), decision-makers, public health experts, and health agen-
cies locally, promoting the actions and policies to transform the city into a healthier neighborhood and salutogenesis.
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Introduction
COVID-19 is a respiratory disease caused by SARS-

CoV-2 (coronavirus 2019; previous 2019 - nCoV), a new 
coronavirus discovered in 2019. The virus is transmitted 
from person to person through respiratory secretions and 
contact, mainly through sneezing and coughing.1 The 
novel coronavirus outbreak has spread to many other 
countries. On January 30, 2020, the Committee of 
Emergency World Health Organization (WHO) an-
nounced a global health emergency based on notifications 
of cases that continued to increase in China and other in-
ternational locations. It was declared a pandemic by the 
WHO.2 The detection level of issues changes every day 
and can be tracked almost in real-time on the website 
provided by Johns Hopkins University and others forums. 
WHO has recorded more than 96 million cases of pan-
demic COVID-19 occurring globally, with the possibility 
of doubling and more than two million deaths 
confirmed.3 Globally, as of 4:52 p.m. CEST, June 9, 
2021, there have been 173,674,509 confirmed cases of 
COVID-19, including 3,744,408 deaths, reported to 
WHO. As of June 7, 2021, a total of 2,092,863,229 
vaccine doses have been administered.4

Pandemics in the 20th and 21st century are primarily
transmitted through direct contact with body fluids
(AIDS, Ebola) or breathing (pandemic influenza, SARS-
CoV-2 Mers), in contrast to the past, when the oral-fecal
(Cholera) or vectorial (Malaria, Plague) routes predomi-
nated and could be controlled by public health sanitation.
It has led to dramatic action in many countries, e.g.,
China, Singapore, Japan, Italy, Spain, and many other
countries. In those areas, lockdown, social distancing,
hand sanitizing, and wearing masks have been and, in
some, still are mandatory.5

On the other hand, urban density, population, and
housing favor the spread of COVID-19 in living quarters
and at meetings, and on public transport. One of the
studies aimed to understand the urban-centric nature of
the infection found that transit mediums, especially rail
and aviation, were positively associated.6 The risk of
transmission COVID-19 is enhanced by the proximity of
people, inequality of economic and social conditions,
which in turn, are associated with housing the poor and
uncertain conditions of life.7,8 Currently, according to
the United Nations, 55% of the world’s population live
in cities, and this is expected to rise to 68% by 2050.9 To
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take effective measures in addressing urban health, the 
various sectors need to be integrated (i.e., a holistic in-
tersectoral approach). Stakeholders include the health 
and other government departments, non-government or-
ganizations, the private sector, and the public. A Healthy 
City project aims to bring together public, private, and 
voluntary partnerships to focus on urban health problems 
in a participatory manner broadly and improve residents’ 
health by improving conditions of life. Thus, developing 
a cross-sectoral approach integrated with community 
participation is an essential feature of healthy cities. 

In addition, environmental planning and design for 
public health are essential. Data from several sources 
have identified that airborne viruses are carried on fine 
particles spreading into the environment. Deforestation, 
global warming, and atmospheric pollution can acceler-
ate the spread of viruses such as SARS-CoV-2.10 Another 
study investigated the relationship between air pollutants 
and COVID-19 spread in Jakarta, Indonesia, during the 
impact of large-scale social restriction (LSSR). During
the LSSR period, the air pollution index (API) of PM2.5, 
PM10, CO, SO2, and NO2 decreased by 9.48%, 15.74%, 
29.17%, 6.26%, and 18.34%, respectively. In contrast,
O3 increased by 4.06%. Another study discovered sig-
nificant positive correlations between SO2, CO, and 
PM2.5 and COVID-19 cases. The area has become vul-
nerable to COVID-19 infection due to SO2, CO, and 
PM2.5 exposure.11

The health of city populations depends on the condi-
tion of life and style of living. Factors in the day-to-day 
life, which significantly affect health status, are referred 
to as “determinants of health.” These include the avail-
ability of water, sanitation, nutrition, food safety, health 
care, housing and working conditions, education, 
lifestyle, demography, and changes in income. In addi-
tion, environmental, physical, social, and economic fac-
tors are included. Improving the determinants of health 
is not easy in many situations. Encouraging increased use 
of bicycles, outdoor gym/outdoor exercise, walking to re-
ducing pollution, and improving physical, psychological,

and social fitness is a continuing concern within a healthy 
city’s concept.

For this reason, it needs comprehensive action to deal 
with the COVID-19 pandemic, not only in implementing 
the health protocol of COVID-19 but also applying the 
concept of a healthy city, which reduces environmental 
pollution and also provides health benefits to people. For 
example, outdoor gym/outdoor exercise, walking, and cy-
cling contribute to reducing air pollution and improving 
the community’s physical, psychological, and social fit-
ness. Therefore, this article aimed to discuss the concept 
of a healthy city, suggest a new urban model, and 
advocate for increased outdoor exercise, including 
bicycle use and walking, and providing activity that 
reduces air pollution. This study also offered a 
strategic direction with some focus on Indonesia.

Method
This article conducted a narrative literature review 

using ScienceDirect search engine. The inclusion criteria 
were literature searched from 2020 to 2021 (the last two 
years) based on keywords relevant to the topics of inter-
est. The searches included the terms of: “healthy city 
strategy,” “new urban model,” and “city by bike” in 
connection with COVID-19. The kind of article was 
recorded, for example, if it was a review or a research 
article and if available with Open Access. Articles that 
were not available in Open Access were excluded. The 
articles selected were analyzed qualitatively based on 
the information about healthy city strategy, new urban 
model, and city by bike and in the context of COVID-19. 

Results
The recent paper using a narrative literature review 

by ScienceDirect engine, found 61 articles, 51 in 2021 
and 10 in 2020, with seven review articles and 54 re-
search articles. There were 22 kinds of Open Access ar-
ticles, 19 in 2021 and 3 in 2020 selected based on exclu-
sion and inclusion criteria. These included one review 
article and 21 research articles in a range of areas 

Figure 1. A Literature Search from ScienceDirect Engines
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including Social Sciences, Engineering, Environmental 
Science, Decision Sciences, Medicine and Dentistry, 
Economics, Econometrics and Finance, and Energy.

Finally, the articles were reviewed and discussed using 
a comprehensive, critical, and objective analysis of the 
current knowledge to lead to a healthy city strategy to 
minimize COVID-19 and improve the community’s gen-
eral health. The literature search strategy from  
ScienceDirect engines is shown in Figure 1.

Critical articles reported in the scoping review helped 
identify lessons learned for cities from the 
COVID-19 pandemic in the post-pandemic era. Moglia 
et al.  outlined three urban missions to guide a green 
urban recovery. These are to speed up the changes to 
urban mobility, achieve sustainable urban 
development, and build resilient urban infrastructure. 
They defined six transition pathways for urban 
mobility, energy, food, housing, health, and nature. 
These pathways can provide a roadmap for green 
recovery in cities while also increasing resilience.12 

Given that recent evidence predicts that urban cycling 
will continue to grow in Latin American cities, it 
is critical to implement policies and 
educational/training improvements to improve cyclist 
safety and health in the cities.13 To become sustainable, 
cities are experiencing transformative changes. 
Identifying and describing the increasing adoption of big 
data technologies can assist policymakers and planners 
in assessing the benefits and costs when implementing 
sustainable urban transformations.14

Discussion
Exploring a Healthy City strategy to deal with a pan-

demic is a challenge from planning to action. This section 
discusses the following areas: a healthy city, a new urban 
model, and a city by bike (increased exercise and pollu-
tion reduction).

Healthy City
     World Health Organization (WHO) published a man-
ifesto for healthy and green recovery from COVID-19, 
including building healthy and decent habitation. 
Creating a healthy city is important during Pandemic 
COVID-19, which requires support and investment. 
Healthy cities are defined as cities that constantly develop 
and improve the physical and social environment and ex-
pand the power base of communities that enable people 
to support each other to carry out all life functions mutu-
ally. Healthy Cities is a global attempt to prioritize the 
agenda for a social, economic, and political government 
town. For the past 30 years, the WHO European Healthy 
Cities Network has included approximately 100 major 
cities and about 30 national networks. 

Population growth in urban areas is a global phenom-
enon, and countries in the Pacific West area are no ex-
ception. It is great to make cities carbon neutral, more

habitable, and healthier by transport and city planning. 
Recently, the WHO for the Region Pacific West has been 
working together with its members, developing several 
Healthy City initiatives to improve the health of urban 
areas. However, it is not easy to measure the results: an 
index is required, standards set, and the impact of each 
component of health needs to be determined. It further 
supports the idea that rating the effect of fitness is re-
quired to develop public policy. 

Furthermore, the main features of the Healthy City 
project include a political commitment with high levels 
of collaboration amongst the cross-sectoral community; 
community participation; integration of activities; devel-
opment of urban health profiles and local action plans; 
monitoring and evaluation periodically. In addition, there 
needs to be participatory research and analysis, sharing 
information, media engagement, the incorporation of 
views from all groups in the community, sustainability 
mechanisms, connection with society and the develop-
ment of human beings, and national and international 
networks. The measurement involves ten metrics of 
healthy lifestyles, including the rate of obesity and pollu-
tion levels. Each metric is assigned a score, which is then 
added to yield a score out of 100. The Spotahome 
Healthiest Cities Index showed that Amsterdam was 
number one in 2018.15

Information about public health can provide valuable 
rules and guidance for designers (architects and town 
planners), decision-makers, expert public health, and 
health agencies locally, promoting holistic policies and 
actions to transform the city into more healthy neighbor-
hoods.16 These factors may explain the relatively good 
correlation between a multidisciplinary approach to de-
velop systemic operational skills capable of dealing with 
complexity and a paradigm for assessing the effects of 
the current pandemic. The contemporary challenge is 
how to re-design public health concepts concerning the 
built environment and new cities? The following sec-
tion considers this question, with examples from cities 
that have implemented a healthy city approach and stan-
dards of human behavior to minimize COVID-19 trans-
mission.

New Urban Model
  Urbanization can reduce human hardship and 
suffering, so urban health development must create 
sustainable urban communities, promoting healthy 
living, cross-sectoral approaches and political will, and 
comprehensive urban renewal programs.17 Previous 
studies have demon-strated that urbanization has taken 
place rapidly in the past two decades.18 Urbanization is 
expected to continue in the years to come, particularly in 
developing countries. While urbanization provides 
opportunities for employ-ment, education, and socio-
economic development, it also raises several issues of 
health detriment related to determinants of health (intro-
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duced above). Health is related to the adequacy of 
medical health services. However, it is also associated 
with the urban physical, social, and economic 
environment, and society’s lifestyle and behavior. 
Planning can remediate some of the health problems 
caused by poor quality in the determinants. 
Therefore, the solution to the problem of urban health 
areas requires the effective involvement of the non-
health sector (e.g., industry, transport, energy work, 
education, commerce, utilities, and services the City, 
planning the City, and other similar items). 
Besides, it included the organization of non-
governmental, private sector, and community. 

In some cities, a new planning concept has been in-
troduced to overcome planning problems, and it includes 
the condensed City, large blocks, 15-Minute City away, 
car-free, or a combination of them. Condensed (or ‘sol-
id’) cities are characterized by a high density of settle-
ments and shorter travel distances. They have lower emis-
sions of CO2 than extensive cities and are healthier be-
cause of the diverse land use, briefer travel trips, and the 
opportunity for healthier mobility options. For example, 
Barcelona (Spain) plans to make more than 500 su-
perblocks to reduce vehicle motor traffic and provide 
more space for people, traveling is active, and green 
space.19 This superblock will reduce air pollution, noise 
levels, and heat islands effects while increasing green 
space and physical activity. It is estimated that they can 
prevent nearly 700 premature deaths in the city each year.  
   Similar principles were applied in other countries. 
France introduced a model of the 15-Minute City so that 
places of work, school, entertainment, and activities of 
others can be reached within 15 minutes walking. The 
15-Minute City concept is a quite radical approach and
will require monitoring.20 It also provides the possibility
of reducing inequality as it is a model that involves the
mixing of groups of the population that differs from a
model zoning settlement related to the status of the social
economy. It also will reduce travel distance and thus re-
duce both CO2, air pollution, and noise level. Hamburg 
(Germany) plans to be free from cars by 2034 to over-
come the climate crisis.21,22 A car-free city reduces per-
sonal motor vehicle use and can provide easy access to 
public transport and increase physical activity. Another 
successful example is Vauban in Freiburg, Germany, with 
a neighborhood without cars and sustainable housing. To 
conclude this section, the healthy city strategy reduces 
air pollution and noise levels, increases physical activity, 
and creates space for green areas - the new urban models 
of urban reverse the planning pyramid for transport. 

As well as planning, other measures are needed to 
minimize disease transmission in particular circum-
stances. For COVID-19, most countries imposed national 
lockdowns and social distancing policies to control its 
rapid dispersion. Several studies investigating the lock-

down effectively managed and prevented the spread of 
the pandemic. Nevertheless, the study’s findings were 
reminders to continue addressing air pollution issues 
to protect human health.23 As a result, the critical 
regions with widespread confirmed cases of COVID-19 
should be urged to maintain lockdown. It is encouraging 
to compare pre COVID-19 air pollution with that found 
during the lockdown period. Industrial and mobility 
activities were reduced, and selected pollutants: NO2, 
PM2.5, and PM10 emissions were reduced by 
approximately 20 - 40% in 2020.24 It is essential to 
measure atmospheric chemistry, emission trends, and 
meteorology lockdown effects on pollutant 
concentrations.25 In addition, Hypoxia is observed in 
COVID-19 patients; however, patients exhibit a distinct 
phenotype. Intracellular nitric oxide (NO) levels are 
essential in the vasodilation of small vessels.26

From the previous discussion, it is recommended that 
planners generally prioritize public transportation, walk-
ing on foot, and cycling instead of prioritizing the car. 
Expanding bicycle use and increasing the cycling speed is 
one way to reduce the cross-vehicle motor and emissions
of CO2 and increase people’s activity. Increased physical 
activity also improves public health. Mobility actively 
gives people the opportunity to physically build a move-
ment in everyday life during daily trips because they often 
do not have enough time to go to the gym. Progress has 
been achieved in creating and expanding bike tracks, but 
this will only succeed if the tracks are well marked, se-
cure, and part of the network. Besides, in the concept 
New Urban Model, physical activity (PA) and the use of 
digital facilities by citizens increased during the 
COVID-19 pandemic; the first increased fitness and 
reduced close personal contacts.27,28 The next section 
focuses on alternative transportation, especially the use 
of bikes.

City by Bike
   It has been demonstrated that implementing the 
health protocol of COVID-19 and applying the concept 
of healthy city results in preventing or reducing 
COVID-19. Here the focus is on bicycles (bikes). 
Cycling, in general, can help usher in a post-
coronavirus society.29 The Netherlands is known as a 
cyclist-friendly city. Citizens more often choose to travel 
by bicycle, the foot or using public transport. Cycling 
is a cost-effective solution. These results were 
consistent with those of other studies and suggest that 
bike-sharing advantages help respond to the COVID-19 
pandemic and reduce air pollution.16,30

The effects of COVID-19 on the transportation sector 
are being studied extensively. Transport policies (e.g., for 
the use of bikes) can lead to reducing social contact to 
limit infection rates by using online platforms to deliver 
materials and food).31,32 The COVID-19 pandemic has 
resulted in a dramatic shift in the demand for safe and 
physically segregated outdoor walking, cycling and com-
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merce spaces. Cities worldwide have responded by enacting 
various policies and programs aimed at addressing these 
changes.33 In Switzerland, cycling is increasing, es-
pecially if there is an increase in traffic congestion,  and 
is becoming a habit.34 Bike-sharing can help respond to 
the COVID19 pandemic.30 It has been found that the 
possibility of infection occurs in public transportation, 
so that, in a COVID-19 situation, bikes are a recom-
mended alternative, if possible.30,35 There is a significant 
potential for e-bikes as a substitute for public transporta-
tion in post-pandemic cases. These findings can develop 
appropriate first policy interventions in future urban 
transport strategies to promote and strengthen bicycle 
sharing.36,37 The COVID-19 pandemic is revealed from 
the pattern of urban mobility. Green Europe offers a 
‘road map’ of a comprehensive strategy that aims to cre-
ate a more frugal European Union with power and sus-
tainability and a great opportunity to make cities carbon 
neutral.38 As well, cities can be more habitable and 
healthier through better urban and transport planning. 

More details about bikeways are provided in the fol-
lowing, with examples of implementation. One of the 
ways that can be taken is properly assigning tracks (bike 
lanes). The width of the bike track in Bangkok, Thailand, 
is about 1.4 meters. Hiking is given the color green with 
a picture of people riding bicycles on it. Bike tracks are 
explicitly made in between asphalt and pavement. The 
dividing lines for bikes use a separator colored yellow as 
high as 30 cm. In Singapore, through the Land and 
Transport Authority (LTA) body and several bodies, the 
Ministry of Transport organizes the City. It equipped it 
with bike tracks targeting the 700 km track bike that cov-
ers the entire country. Bicycle lanes in Singapore were 
made by reducing and managing the pedestrian footpath. 
In the settlement area, particular pathways come with 
signs mainly for cyclists. Some lines mark the park con-
nector network (PCN) or network that can move from 
park to park and other city gardens. Each lane is 
equipped with manual directions to facilitate cyclists get-
ting to the desired location. Singapore is widely equipped 
with areas for parking bicycles. The Netherlands is re-
ferred to as one of the cities most friendly to cyclists. 
Amsterdam was called a paradise for cyclists in the 
world. The development of bicycles took some time. 
Previously, after the second world war, the existence of 
bikes was eroded by cars. The Netherlands has started to 
implement the Woonerf system or share the joint road 
for a variety of users.39

The Woonerf system is designed to slow the driver as 
cars, bicycles, and pedestrians share the same space. 
There is no special separator that limits bicycle lanes to 
motorized vehicles, only a white line, both of which are 
confined.  Göttingen, Germany, is considered cyclist-
friendly. Some regulations prohibit the honking (harass-
ing) of cyclists by cars and motorcycles. The bike path in

the city is only about three meters wide. Typically, bike 
tracks were given a different color from the pedestrian 
lanes. In Germany, bike trails are not restricted to the 
City but may have intercity links. Bikes are safe and com-
fortable, and cyclists’ facilities, including places to park 
bikes, are also reasonably plentiful. 

Bike paths in Moscow, Russia, are similar to those in 
Singapore. The bicycle paths in Moscow, nicknamed a 
thousand parks, almost connect the entire City. One of 
them is in Gorky Park, in which the bike path can be 
connected to the metro or stations. Locating bike tracks 
on the pavement beside roadways eliminates the possi-
bility of collision with vehicles such as cars or motorcy-
cles. For additional safety, closed-circuit television 
(CCTV) constantly monitors every street corner in case 
there is a violation. There are many bicycle rental loca-
tions in Denmark. In the town, bike tracks are located on 
the right of the asphalt road. There is a bit of pavement 
between bike lanes and the road - highway. During busy 
times in Copenhagen, 62% of the population travels by 
bicycle to work or study. At each intersection, the bike 
path is colored blue. There are also traffic and other 
lights that are specifically for the bike. Electric bicycles 
are also allowed to use the bike tracks. Every building 
must have a bicycle park. The number of parked bicycles 
is not small as in Indonesia. There are dozens of bikes 
parked in buildings. Motor vehicle riders prioritize pedes-
trians, so this should minimize harm to walkers. Many 
bridges are reserved for the bike rider. 

Strategyc Direction (Indonesia)
     All the concepts discussed above emphasize access to 
green space, which is essential for various reasons, in-
cluding mental health, cognitive function, and hope for 
the future. Strategies are needed to create green spaces 
such as gardens and to introduce more vegetation in the 
streets. Where feasible, it needs to dig up the asphalt and 
plant many trees, which will reduce the urban heat effect, 
contribute to the absorption of CO2, and is a health ben-
efit. The Jakarta Provincial Government is stepping up 
bike lanes to reduce traffic congestion and air pollution. 
A 200-kilometer build bicycle lane with a pattern of “35,” 
i.e., every 5 meters of white-lined bicycle lanes, there will
be a 3-meter-long green marking block. The comprehen-
sive proposal of around sixty-two billion (IDR) is to con-
struct an advanced bicycle path. Previously, Jakarta was
also awarded the Sustainability Transportation Awards
(STA). Jakarta was the first City in Southeast Asia to get
the award in the area of transportation.40

Conclusion and Recommendation 
A healthy city strategy to manage the COVID-19 pan-

demic is a challenge and must cover planning and action. 
Healthy city concepts provide a multidisciplinary ap-
proach for involving people such as architects and city
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designers, decision-makers, public health experts, and lo-
cal health authorities, promoting measures and proce-
dures to transform the city into a healthier place, with 
more amenable neighborhoods during the COVID-19 
pandemic. Some cities have introduced a New Urban 
Model that includes managing population density, green 
space, and transport. Planning for a car-free city that re-
duces air pollution will create a healthier environment. 
Promoting walking and outdoor exercise outdoor 
gym/outdoor exercise encourages safe physical activity 
and increases existing green space. Cycling is an inexpen-
sive form of exercise and contributes to reducing pollu-
tion and improving physical, psychological, and social 
fitness/health to increase endurance necessary for the 
COVID-19 pandemic.
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