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Abstract
Purpose of Review The COVID-19 pandemic has impacted daily-life activities around the world. Multiple countries and cities
are implementing different mitigation strategies to reduce their transmission (e.g., physical distancing, stay-at-home orders,
avoiding large gatherings). Such interventions have been related to positive and negative health externalities. Currently, the
selection of mitigation strategies has not been systematically considering a long-term vision for urban health equity. This review
presents evidence and a framework linking COVID-19 mitigation strategies, the built environment, and transport to health
determinants and outcomes. In addition, the paper provides a set of urban interventions aimed at supporting COVID-19 mitiga-
tion strategies and promoting a long-term health equity vision.
Recent Findings COVID-19 mitigation strategies, in addition to helping reduce disease transmission, have also decreased urban
road transport, resulting in indirect benefits on air quality, traffic noise, and traffic incidents. On the other hand, the same
mitigation strategies have had negative impacts on physical activity, mental health, home isolation, and access to transport
options, among others. COVID-19 mitigation strategies are an opportunity to test and implement built environment and transport
interventions aimed to maximize health equity and minimize health risks. National and local authorities should systematically
integrate a long-term urban health equity vision when designing and implementing COVID-19 mitigation strategies.
Summary COVID-19 offers an opportunity to rethink the built environment and transport infrastructure with the aim to support
short-term mitigation strategies and reduce long-term urban health inequities.
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Introduction

The coronavirus disease 2019 (COVID-19) was declared a
pandemic on March 11, 2020, and has impacted daily life
activities around the world [1]. Multiple countries, regions,
and cities are implementing mitigation strategies to reduce
COVID-19 transmission (e.g., physical distancing, stay-at-
home orders, avoiding large gatherings). By January 2021,

no treatment was available to cure the virus, and while several
vaccines were distributed to contain the disease, uncertainty
remains about the effectiveness of immunization programs
(e.g., duration of immunity, impact on transmission, the effect
on new virus variants, vaccine availability, and acceptance, or
capacity to achieve herd immunity) [2–4]. Based on these
challenges, mitigation strategies have been suggested as one
of the best tools to contain the virus globally [5–9].

Mitigation strategies have been of particular importance for
vulnerable groups, such as the elderly, people with underlying
health conditions, homeless or under-housed groups, and so-
cially deprived communities, who have been reported to be
more impacted by the pandemic [10–12]. Besides helping
reduce disease transmission, mitigation strategies have also
decreased urban road transport [13, 14], resulting in indirect
benefits on air quality, traffic noise, and traffic incidents [15,
16]. On the other hand, the same mitigation strategies have
had negative impacts on access to public spaces (e.g., parks),
resulting in fewer physical activity opportunities, isolation,
and mental health [14].
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Local and national stakeholders have implemented differ-
ent types of COVID-19 mitigation strategies. To our knowl-
edge, the mitigation strategy selection and implementation
have not systematically considered urban health equity with
a long-term vision. The aim of this review is to present the
evidence linking COVID-19 mitigation strategies with urban
health determinants and outcomes, highlighting a set of built
environment and transport interventions that could support
current responses to COVID-19 with a long-term health equi-
ty vision.

COVID-19 Mitigation Strategies

COVID-19 mitigation strategies are non-pharmaceutical,
targeted community interventions aimed at slowing the dis-
ease transmission and particularly protecting individuals at
increased risk as well as healthcare and critical infrastructure
workers [5–7, 9, 17]. Mitigation strategies are designed to
respond when there is evidence of COVID-19 community
transmission [11]. Community mitigation strategies examples
are social (physical) distancing, using face coverings,
avoiding large gatherings, travel restrictions, home quaran-
tine, and clear communication from health authorities [6].
Evidence from Wuhan, China, has shown the importance of
mitigation strategies, estimating that, in April 2020, imple-
mented strategies were able to reduce more than 92% of in-
fections [18].

Urban Health Externalities From COVID-19 Mitigation
Strategies

COVID-19mitigation strategies have resulted in transport and
public space restrictions, impacting health determinants and
outcomes, particularly affecting vulnerable groups and essen-
tial workers [12]. Smartphone data from applications such as
Apple Maps and Google Maps have suggested that COVID-
19 mitigation strategies have significantly reduced urban mo-
bility [13, 14]. In particular, Apple Maps mobile trends report-
ed a 64% reduction in car indication requests in 63 countries
by April 20, compared to January 13, 2020 (Fig. 1) [13].
Additionally, Google Maps mobility patterns to destinations
reported a 48% average reduction in “parks” visits in 131
countries in April 2020, compared to the median value from
January 3 to February 5, 2020 (Fig. 1) [14].

Motorized traffic reductions among countries have resulted
in air quality improvements [15]. A recent study using satellite
data has suggested a 40% nitrogen dioxide (NO2) decrease in
Chinese cities between January and April 2020 compared to
the same period in 2019 [19]. The same study suggested a
NO2 range reduction between 20 and 38% in Western
Europe and the USA [19]. Another study has reported as
much as 60% reductions in surface particulate matter less than

2.5 μm of diameter (PM2.5) and NO2 concentrations in north-
ern China in January 2020, compared to January 2019 [20].
The U.S. National Aeronautics and Space Administration
(NASA) published satellite images of air quality changes
across the globe, highlighting the differences in the tropo-
spheric NO2 column between March–April 2020 vs. the aver-
age of 2017–2019 of the same period (Fig. 2 shows the
example of NO2 changes in the Indian subcontinent) [21]. In
addition, a recent study has also suggested an association be-
tween long-term exposure to PM2.5 and COVID-19 mortality
[22]. This study reported an increase of 8% in the COVID-19
death rate with each increment of 1 μg/m3 of PM2.5 [22].

Another co-benefit of reduced motorized traffic has been
the decrease in road traffic incidents. A recent study from
Spain, one of the countries most impacted by COVID-19 in
Europe, indicated that emergency rooms reported an 80% re-
duction of traffic incidents between March and April 2020,
compared to the same period in 2019 [23]. This has also been
reported in the USA, where a recent study suggested a 50%
reduction in the number of crashes, including road injuries and
fatalities, on California state highways during the “shelter-in-
place” period (April–March 2020), compared to the same pe-
riod in 2019 [16].

In contrast to the improvements in air quality and traffic
safety, COVID-19 mitigation strategies have also been asso-
ciated with negative externalities such as physical inactivity,
home isolation, family violence, job instability, and mental
health issues, among others [5, 24, 25]. COVID-19 mitigation
strategies have limited physical activity, active transportation,
and access to public spaces [5]. During the pandemic, more
access to outdoor spaces and physical activity could help min-
imize the negative physical and mental impacts [26]. This
poses challenges for urban settings where maintaining the
mandated physical distance of 2 m (6 ft) is not always possible
due to denser areas, low availability of public spaces, and the
generally narrow width of sidewalks and bike lanes. In U.S.
cities, for example, the required width for sidewalks is 1.5 m
(5 ft) and for bike lanes 2 m (6 ft) [27]. Another negative
externality of COVID-19 mitigation strategies has been the
reduction or closure of public transport options, impacting
low-income communities, the elderly, and essential workers
[28]. Responses to the COVID-19 pandemic should consider
the safe provision of transport options, including public and
active transportation, and micromobility (e.g., shared scooters
and bikes) to ensure that people can continue to access essen-
tial services and support the mobility of essential workers.

A framework summarizing the links between COVID-19
mitigation strategies for the built environment and transport
and how they affect health determinants and health outcomes
is presented in Fig. 3. The framework describes how these
mitigation strategies could reduce or increase related health
determinants and outcomes. Mitigation strategies aim to re-
duce COVID-19 transmission with a subsequent reduction in

139Curr Envir Health Rpt  (2021) 8:138–145



morbidity, mortality, and health economic impacts (Fig. 3).
These strategies have also reduced other health risks (air and
noise pollution and traffic incidents) that could result in better
health outcomes (COVID-19 morbidity, mental disease, non-
communicable disease, road injuries, mortality, and health-
related economic impacts) (Fig. 3). On the other hand, such
mitigation strategies could also reduce physical activity and
access to health services, worsening health outcomes (Fig. 3).

COVID-19 Vulnerable Communities, Essential
Workers, and Equity

In the COVID-19 context, the term “vulnerable communities”
refers to populations at a higher risk of severe illness from
COVID-19. These communities are people aged 65 years
and older, people who live in nursing homes (and long-term
care facilities), and people of any age who have severe under-
lying medical conditions (e.g., chronic lung, kidney, or liver
diseases, immunocompromised, diabetes, severe obesity, or

severe heart conditions, among others) [11]. The U.S. Center
for Disease Control and Prevention (CDC) recommends that
this group should limit close contact with others, avoid crowds
and non-essential travel, wash their hands often, and stay at
home as much as possible [11]. While people with disabilities
are not officially considered at high risk of severe illness from
COVID-19, there is evidence that people with disabilities are
more likely to have chronic health conditions compared to
those without disabilities [29].

The U.S. government defines COVID-19 essential workers
as those individuals working on critical infrastructures [30].
Such infrastructures are the communication sector, critical
manufacturing, emergency services, energy, food and agricul-
ture, healthcare and public health, transport systems, and wa-
ter and wastewater systems, among others [30]. Current re-
ports suggest that most essential occupations are low-wage,
mostly composed of racial and ethnic minorities, and have a
high share of workers below or near the poverty line [31, 32].
Prior to the pandemic, socially deprived communities were
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Fig. 1 Global mobility trends
from Apple Maps (a) and Google
Maps (b) during the COVID-19
pandemic. *Apple Maps data
include 63 countries. Baseline
comparison of January 13, 2020.
**Google Maps data include 131
countries and regions. Park:
national parks, public beaches,
marinas, dog parks, plazas, and
public gardens. The baseline is
defined as the average of the five-
week period (January 3 to
February 6, 2020)
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already suffering from environmental health inequities (e.g.,
lack of access to public services and transport options or ex-
cess exposure to air and noise pollution) [33, 34]. In October
2020, a pilot study from New York University indicated that

24% of NewYork City (NYC) transit workers had a history of
COVID-19 infection [35]. In January 2021, the NYC
Metropolitan Transport Authority reported that 136 transit
workers had died due to the virus [36]. Other U.S. cities have

Fig. 2 Example of the air quality changes related to COVID-19
mitigation strategies in the Indian subcontinent (average tropospheric
NO2 column in March 15–April 15, 2017–2019, and 2020). *Source:

NASA. 2020. Reductions in nitrogen dioxide associated with decreased
fossil fuel use resulting from COVID-19 mitigation. Sci Vis Stud.
Available: https://svs.gsfc.nasa.gov/4810 (accessed 12 May 2020)

Fig. 3 Framework of COVID-19 mitigation strategies, urban health
determinants, and outcomes. COVID-19 coronavirus disease 2019, TNC
transport network companies (e.g., Uber/Lyft/Cabify), E-bike electric

bikes, E-scooter electric scooters. Blue spaces refer to public beaches,
lakes, and riversides, among others. Health service demand include
COVID-19 test locations, hospital, and clinical services, among others
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also reported COVID-19 deaths among transit employees
[37]. Specific considerations to improve urban services, the
built environment, and mobility infrastructures should use an
equity vision to adapt to the pandemic needs and provide a
safe urban environment for vulnerable communities and es-
sential workers in the short and long term.

Urban Solutions for COVID-19 With
a Long-Term Health Equity Vision

Built environment and transport interventions can help sup-
port COVID-19 mitigation strategies while at the same time,
improve air and noise quality, traffic safety, and physical ac-
tivity opportunities (Fig. 4). A list of general urbanism inter-
ventions for COVID-19 and their links with health determi-
nants and health outcomes is presented in Fig. 4. This figure
highlights the potential for built environment and transport
interventions to support COVID-19 mitigation strategies and
improve environmental health determinants and health out-
comes in the long term. In addition, such urban interventions
should be used as a tool to prioritize essential workers, low-
income, and vulnerable communities, leading to reduced
health inequities.

Several cities around the globe have been implementing
different tactical urbanism interventions to support COVID-
19 mitigation strategies. Tactical urbanism refers to low-cost,
temporary, and scalable interventions and policies intended to
improve urban environments [38]. Examples of tactical urban-
ism are temporary bike lanes that do not require high-cost
infrastructure and could be supported with temporary signal-
ing and low-cost physical barriers (such as traffic cones).
Although these tactical urbanism interventions are designed
to be implemented in a temporary and low-cost approach,
these interventions can be considered as pilot programs that
could involve the community in selecting future permanent
infrastructure. The COVID-19 pandemic offers a unique op-
portunity to test urban interventions that could reduce envi-
ronmental health risks and inequities. Tactical urbanism inter-
ventions could be designed with a long-term vision to support
a more permanent healthy urban design.

Below is a list of 10 key recommendations that could fa-
cilitate a systematic integration of short- and long-term
COVID-19 urban interventions. This approach can help im-
plement short-term mitigation strategies while at the same
time, support long-term health equity. Recommendations
marked with an asterisk (*) refer to recommendations that
apply during the pandemic, all others apply to a post-
pandemic context (an infographic of these recommendations

Fig. 4 Urban interventions in the context of COVID-19 mitigation
strategies with long-term health equity vision. Recommendations
marked with an asterisk refer to recommendations that apply during the
pandemic; all others apply to a post-pandemic context. COVID-19
coronavirus disease 2019, TNC transport network companies (e.g.,

Uber/Lyft/Cabify), E-bike electric bikes, E-scooter electric scooters.
Blue spaces refer to public beaches, lakes, and riversides, among others.
Health service demand include COVID-19 test locations, hospital, and
clinical services, among others
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is also included in English, Spanish, and Portuguese in the
supplemental material):

1 . Gen e r a l COVID - 1 9 t a c t i c a l u r b a n i sm
recommendations: implement tactical urbanism inter-
ventions early*; discourage the use of public spaces and
public transport for confirmed and suspected cases*;
encourage physical distancing (2 m/ 6 ft)*; encourage
physical activity; expand public open spaces; restrict
access to public areas where physical distancing is not
possible*; avoid large gatherings*; design interventions
and prioritize implementation for vulnerable groups and
essential workers; inform, promote, and enforce traffic
safety regulations; and inform (clearly and accessibly)
physical distancing orders and tactical urbanism chang-
es (areas, uses, and schedules)*.

2. Sidewalks and bike lanes: promote walking and bik-
ing; expand sidewalks and bike lanes width, length, and
connectivity to support physical distancing and traffic
safety; expand sidewalks and bike lanes around parks,
trails, and public spaces to reduce pressure on those
spaces and encourage their use; implement protected
bike lanes; expand bike parking; create pedestrian and
cycling corridors and/or schedules for vulnerable popu-
lations (e.g., elderly and immunocompromised)*; use
existing cycling and walking infrastructure proposals to
guide the expansion; and encourage the use of bike
helmets.

3. Open streets: implement everyday open streets; expand
current open streets; enforce physical distance*; avoid
large gatherings*; create user schedules favoring vulner-
able populations*; and utilize open street traffic manage-
ment protocols to support the expansion of new side-
walks and bike infrastructure.

4. Parks and public spaces: keep large public spaces (e.g.,
parks, open spaces, squares, plazas) openwhere physical
distance can be maintained*; expand small open spaces;
enforce physical distance*; avoid large gatherings*; ex-
pand bikes/e-scooter parking; create user schedules fa-
voring vulnerable populations*; and prevent peak usage,
informing and organizing users visits across different
time windows.

5. Traffic lights, signaling, and speed limits: shift from
actuated to fixed traffic signals; adjust traffic light timing
favoring pedestrians and cyclists; provide updated, clear,
and accessible tactical urbanism signaling; include stay-
at-home and physical distancing recommendations on
traffic screens and signs*; and lower traffic speed limits.

6. Public transport, shared micromobility (e.g., bikes,
scooters), and shared vehicles (e.g., taxi, Uber/Lyft):
implement strict cleaning protocols and support efficient
ventilation in vehicles and stations; implement back-
door boarding*; suspend in-person fare collection or

implement waived fares*; distribute face coverings, pro-
tective glasses, gloves, and sanitizer to drivers and pas-
sengers*; limit passenger-driver interaction*; enforce
physical distancing*; close every other row of seats*;
reduce maximum occupancy* and increase service on
crowding routes; install physical barriers (e.g., sneeze
guards and partitions)*; create user schedules favoring
vulnerable populations (e.g., elderly)*; support services
for essential workers; promote bike-share; expand
bike/e-scooter parking; encourage the use of
bike/scooter helmets; integrate shared micromobility to
public transit and bike lanes; and discourage or stop
ridesharing (carpooling or vanpooling) and ridesplitting
(e.g., Uber pool)*.

7. Motorized traffic: concentrate motorized transport in
few streets and remove traffic lanes/parking spaces to
support car-free streets, active transportation, and traffic
safety, and when possible, concentrate freight traffic on
main roads and at nighttime to improve traffic safety.

8. Essential businesses: designate bike shops as essential
services; expand sidewalks for on-sidewalk queuing,
restaurant seating, and outdoor markets*; avoid large
gatherings*; enforce physical distance*; provide service
to motorized and non-motorized transport; and establish
dedicated delivering/loading zones.

9. Test and vaccination locations: provide multi-modal
options to access test and vaccination sites and other
health services*.

10. Homelessness: provide and adapt homeless shelters and
services suited for physical distancing and COVID-19*.

Urbanism After the Pandemic

Before the pandemic, urban and transport planning was pro-
posed as a key tool to promote environmental health and eq-
uity. During the pandemic, the current mobility trends and
built environment needs have highlighted the benefits of ur-
ban and transport planning for public health. As countries in
Asia, Europe, and North America start relaxing COVID-19
mitigation strategies to support their economies, urban mobil-
ity is showing mixed changes. Public transport is suffering
from drop-in passengers and revenues across the globe. A
study from China showed that 4 weeks after returning to work
in the metropolitan area of Shenzhen, public transit use de-
creased by 34% compared to 2019 [39]. In the USA, a recent
report estimated that transit agencies are suffering a financial
impact of US$26–US$40 billion due to loss in transit fares and
taxes and to COVID-19 mitigation costs, among others [40].
On the other hand, in March of 2020, cycling in Beijing grew
by 150% [39]. Chinese bike-sharing companies have also re-
ported an increase in longer trips (> 3 km) compared to 2019,
suggesting that longer trips, possibly made by motorized
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transport, have shifted to cycling [39]. In terms of motorized
traffic, reports from the city ofWuhan, the COVID-19 epicen-
ter, showed that in 2020, traffic levels decreased on average
20% compared to 2019 [41]. However, while most of those
reductions occurred between January and May, by June, only
two months after the Wuhan lockdown ended, congestion
levels were similar to those in 2019 [41]. The pandemic’s
impact on the economy is another point of consideration for
the future of urban mobility and urban planning. Specifically,
the possible shift in car sales from more expensive vehicles
(e.g., new cars, sport utility vehicles, and hybrid/electrics) to
more affordable vehicles (e.g., used cars, compact/sedan, and
gasoline) [42]. This scenario may translate into changes in
traffic incidents and air and noise pollution. However, the
pandemic may also lead to changes in teleworking practices,
translating into commuting reductions. All these changes pose
high uncertainties for the future of cities, making urban and
transport planning more essential than ever in order to support
public health.

Conclusion

Urbanism in the time of COVID-19 should be considered as a
tool to support mitigation strategies. Particularly, tactical ur-
banism offers a set of low-cost, short-term interventions to
mitigate the pandemic worldwide. Such interventions should
be designed and implemented to prioritize vulnerable and
low-income communities and essential workers. Until effec-
tive curative treatment or/and a vaccine is widely available,
mitigation strategies can benefit from tactical urbanism along-
side a coordinated governmental response, extensive testing,
contact tracing, and quarantine. Post COVID-19, tested and
effective tactical urbanism interventions could guide perma-
nent and healthy equitable urban design.
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