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Public Transport and COVID-19 – What We
Know So Far
Introduction
Public Health Ontario (PHO) is actively monitoring, reviewing and assessing relevant information related
to Coronavirus Disease 2019 (COVID-19). “What We Know So Far” documents are intended to provide a
rapid review of the evidence related to a specific aspect or emerging issue related to COVID-19.

Key Findings
•

In the early days of the COVID-19 pandemic, reductions in the use of public transportation as a
strategy to reduce the spread of the infection were implemented across Canada, particularly in
major cities such as Toronto.

•

Overall, the evidence on the risk of COVID-19 infection during use of public transportation is
mixed. Given the small number of included studies, the heterogeneity of study designs, how
data were analysed, as well as the variability in results, it is difficult to draw conclusions on the
risk of COVID-19 infection with use of public transport.

•

The majority of studies included here reported on COVID-19 infection and public transport use
in the early weeks and months of the pandemic; therefore, consideration on the risk of infection
when using public transport with public health measures in place such as mask-wearing, were
not considered.

•

Several sources such as the World Health Organization (WHO) and the United States (US)
Centers for Disease Control and Prevention (CDC) provide guidance for safe use of public
transportation in the context of COVID-19.

•

Future studies should evaluate the risk of COVID-19 infection with consideration of the social
determinants of health. One study in this review found that areas of lower median income,
those with a greater percentage of non-white and/or Hispanic/Latino, essential workers and
healthcare workers reported more subway use during the pandemic. This warrants future study
of the increased risk to these populations.

Background
The scientific evidence to date reports that the primary mode of transmission of COVID-19 is through
direct, unprotected contact with respiratory droplets from an infected individual.1 The evidence
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surrounding transmission via infectious aerosols suggests that infection may occur under certain
circumstances, such as where there is suboptimal ventilation; however, this mechanism of spread is less
common. Evidence on confirmed cases of transmission through contact with fomites (i.e., COVID-19
infection due to contact with a contaminated object) is sparse;1 however, this mechanism of
transmission is assumed to occur. The evidence suggests that a droplet can travel anywhere from 2
metres and up to 8 metres.1 During the first wave period of lockdown in Ontario, several public health
measures were introduced to slow the spread of COVID-19.This included physical distancing; the closure
of schools, recreational facilities, entertainment/arts venues, and indoor and outdoor amenities; and
strong advice to work-from-home.2 This also included limiting the number of available public transport
vehicles. As a result of these measures, the Toronto Transit Commission (TTC) reported that ridership
declined by 71% between March 8th and 31st, 2020.3 Jurisdictions including Ontario are balancing the
need to maintain essential services such as public transportation, while reducing the risk of COVID-19
infection.
The quantitative risk of infection of COVID-19 when using public transportation is still largely unknown.
However, understanding the risk to users is important to inform policies to reduce the spread of the
disease. Given the ongoing need for use of public transportation as an essential service, particularly in
populations at greater risk of COVID-19 infection (e.g., essential workers, communities without access to
personal vehicles or parking),4 summaries of the evidence on the risk for COVID-19 when using public
transportation and preventive measures is needed.
This document examines the state of evidence on the risk of COVID-19 infection related to the use of
public transport. This scope is limited to risk associated with public buses, subways, light rails, speed
rails, and rail cars – and does not include literature on transmission associated with cruise ships, schoolrelated transportation or air travel.

Methods
The development of “What We Know So Far” (WWKSF) documents includes a systematic search of the
published literature as well as scientific grey literature (e.g., ProMED, CIDRAP, Johns Hopkins Situation
Reports) and media reports, where appropriate. Relevant results are reviewed and data extracted for
synthesis. All WWKSF documents are reviewed by PHO subject matter experts before posting.
To identify relevant evidence on this topic, systematic searches in MEDLINE, Embase, CINAHL and
Scopus databases were conducted on September 9th, 2020 by PHO Library Services. A grey literature
search was conducted for the websites of key organizations (e.g., WHO, CDC) on September 15th, 2020.
As the literature in this area is evolving rapidly, as well as to provide background information, we
included all study designs and reports on this topic. We completed a hand search of all reference lists of
included articles. Two reviewers screened all titles and abstracts. Any need for clarification was
discussed among the two reviewers.
As the COVID-19 outbreak continues to evolve and the scientific evidence expands, the information
provided in these documents is only current as of the date of posting.

Public Transport and COVID-19 Infection
A search of the peer-reviewed literature on the risk of COVID-19 infection with the use of public
transport identified a total of 479 articles. After all peer-reviewed titles and abstracts were screened by
two independent reviewers, a total of seven articles that reported on the risk of COVID-19 infection to
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individuals using public transport were included.4-10 Two of the nine peer-reviewed articles were found
from the grey literature search.6,10 A total of eight reports from the grey literature search that
summarized recommendations for safe use of public transport were also included.11-18
Overall, the majority of studies took place in Wuhan, China or neighbouring provinces (4 studies).5,8-10
One study reviewed data from India,7 one study from the US,4 and one study examined COVID-19
incidence rates in 149 different countries.6 All studies reviewed cases early in the pandemic, during
times of quarantine or lockdown. Given the small number of included studies, the heterogeneity of
study designs, how data were analysed, as well as the variability in results, this synthesis reports results
for each study included, by study location.

Studies from China (Four studies)
Hu et al. quantified the risk of COVID-19 infection on high-speed train passengers in China using data
from 2,334 index patients (i.e., the first identified case in a group of related cases of COVID-19) and
72,093 close contacts who shared travel times.5 The authors estimated that from December 19, 2019 to
March 6, 2020, the COVID-19 attack rate in train passengers on seats within a distance of three rows and
five columns from the index patient varied from 0 to 10.3% (95% confidence interval [CI]: 5.3-19%) with
a mean of 0.3% (95% CI: 0.29-0.37%).5 Passengers with seats in the same row (including adjacent to the
index case) had an average attack rate of 1.5% (95%CI: 1.3-1.8%), higher than in other rows (0.14%,
95%CI: 0.11-0.17%).5 The relative risk (RR) of infection in these cases was 11.2 times higher compared to
other rows (95% CI: 8.6-14.6).5 Travellers adjacent to the index patient had the highest attack rate of all
seats in the train (3.5%, 95% CI: 2.9-4.3%; RR=18.0, 95%CI: 13.9-23.4).5 The attack rate decreased with
increasing distance, but also increased with increased travel time in the train car. The attack rate
increased on average by 0.15% (p=0.005) per hour of co-travel; for adjacent passengers, the increase
was 1.3% (p=0.08), the highest of all seats.5 The authors of this paper suggest that public transport
passengers in confined spaces might need to improve personal hand hygiene and use face masks to
reduce the risk of COVID-19 infection.5
Shen et al., compared the number of cases of COVID-19 reported from 128 individuals that travelled on
two buses out of Zhejiang province in China to an organized event, a total of 100 minutes of bus travel.9
One traveller on one of the buses was an index case of COVID-19. On the bus with the index case, 24 of
the 68 individuals (35.3% [including the index patient]) travelling on the bus tested positive for COVID-19
after attending the event.9 Travellers on this bus were reported to have a 34.3% (95% CI: 24.1%-46.3%)
higher absolute risk of COVID-19 infection compared with travellers on the other bus.9 Within the index
case’s bus, individuals in high-risk zones (i.e., seating in areas close to the index case) had moderately,
but non-significantly, higher risk for COVID-19 compared with those in the low-risk zones.9 Authors of
this study speculate that due to the closed environment within the index case bus, and the use of air
recirculation, transmission via infectious aerosols was possible.9
Luo et al. used a prospective cohort study design to examine the secondary attack rate of COVID-19
infection among 3,410 close contacts on public transport in Guangzhou, China. Of the 3,410 close
contacts of an index case, 3.7% (95% CI: 3.1%-4.4%) were infected.8 Compared with a household setting
(10.3%, derived from the study), the secondary attack rate was lower for exposure on public
transportation (0.1%; OR=0.01, 95%CI: 0.00-0.08).8
The study by Zhao et al., reported a significant association between travel by train from Wuhan, China
and the number of COVID-19 cases in six destination cities; however, no associations with other means
of transportation were found (bus and car).10 This study estimated that a 10-fold increase in the average
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number of train passengers from Wuhan would be associated with a statistically significant, 8-fold
increase in the number of cases of COVID-19 in destination cities (8.27, 95%CI: 0.35, 16.18).10

Studies from Other Countries (Three studies)
The study by Krishnamurthy et al. used a probabilistic model to examine the transmission of COVID-19
during train travel from a single index case, across four districts in India. They found a higher probability
of acquiring infection in a closed compartment train car (i.e., “ladies compartment”) compared to an
open compartment train (0.11 vs. 0.07).7 Further, when examining infection rates in train travel to bus
travel (both with 50% occupancy), there was a higher probability of infection in buses, compared to
trains (0.19 vs. 0.07).7
A study by Sy et al. estimated the association of COVID-19 infection with subway use in the early days of
the pandemic in New York City in the US. At baseline, areas of lower median income, greater percentage
of non-white and/or Hispanic/Latino, essential workers and healthcare workers used the subway more
during the pandemic.4 When adjusted for COVID-19 testing effort, there was a higher rate of COVID-19
per 100,000 population with increased subway use.4 This association; however, was reduced with
adjustment for median income (from RR=1.11, 95% CI: 1.03-1.19 to 1.06, 95% CI: 1.00-1.12).4 All
socioeconomic status variables were related to the rate of positive cases when adjusted for testing
effort and income, with the strongest association in essential workers (RR=1.59, 95%CI: 1.36-1.86).4
In the study by Islam et al., the authors examined the implementation of any physical distancing
measure on the incidence of COVID-19, across 149 countries using daily COVID-19 count data. The
results of this study suggest that on average, the implementation of any physical distancing intervention
was associated with a 13% overall reduction in COVID-19 incidence (incidence RR=0.87, 95% CI: 0.850.89).6 When examining the closure of public transport specifically, the authors report no further
reduction in COVID-19 incidence when four other physical distancing interventions were in place (i.e.,
school closures, workplace closures, restrictions on mass gatherings and lockdown measures). They
report a 15% reduction in COVID-19 incidence with the closure of public transport (Pooled IRR=0.85,
95% CI: 0.82-0.88; n=72) and a 13% reduction in COVID-19 incidence without (Pooled IRR=0.87, 95% CI:
0.84-0.91; n=32).6 In terms of sequence of interventions, earlier implementation of lockdown was
associated with a larger reduction in COVID-19 incidence (Pooled IRR=0.86, 95% CI: 0.84-0.89; n=105)
compared with a delayed implementation of lockdown after other physical distancing interventions
were in place (Pooled IRR=0.90, 95%CI: 0.87-0.94; n=41).6

Recommendations to reduce the risk of transmission on
public transport vehicles
There were several recommendations to reduce the risk of COVID-19 transmission with public transport
use from reports found from the grey literature search11-18 as well as from sections of the studies
reported in this WWKSF. The majority of documents recommend the following:
•

Physical distancing of both passengers and workers (i.e., maintaining a distance of at least two
metres from others; preventing crowding in boarding and off-boarding areas; installing physical
barriers for both passengers and workers where physical distancing cannot be established;
reducing the capacity of riders on vehicles to ensure space between passengers; and restricting
passenger flow on vehicles that include front vehicle on-boarding and back of vehicle offboarding).
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•

Hand hygiene (i.e., using hand sanitizer when boarding and off-boarding public transport
vehicles).

•

Informing users and workers on the signs and symptoms of COVID-19 and advising passengers
and workers to avoid public transport when symptomatic.

•

Use of face masks or coverings for both passengers and workers when on public transportation
or areas of boarding and off-boarding; ensuring proper ventilation in vehicles, adapted for local
conditions (e.g., use of windows and skylights, maintenance and/or replacement of air filtration
systems when necessary).

•

Frequent cleaning and disinfecting of frequently touched areas and surfaces (e.g., vehicles, areas
of boarding and off boarding, public restrooms, areas of payment where contact-less payment
cannot be provided).

•

Two reports were found that provided recommendations specific to the use of ride-share or
other vehicle for hire services. This included the CDC and Transport Scotland.11,13
Recommendations include avoiding riding with unmasked drivers or passengers, where possible;
touching surfaces within the vehicle; limiting the number of passengers in the vehicle to only
those necessary; and practicing hand hygiene.11,13
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Disclaimer
This document was developed by Public Health Ontario (PHO). PHO provides scientific and technical
advice to Ontario’s government, public health organizations and health care providers. PHO’s work is
guided by the current best available evidence at the time of publication.
The application and use of this document is the responsibility of the user. PHO assumes no liability
resulting from any such application or use.
This document may be reproduced without permission for non-commercial purposes only and provided
that appropriate credit is given to PHO. No changes and/or modifications may be made to this document
without express written permission from PHO.

Public Health Ontario
Public Health Ontario is an agency of the Government of Ontario dedicated to protecting and promoting
the health of all Ontarians and reducing inequities in health. Public Health Ontario links public health
practitioners, front-line health workers and researchers to the best scientific intelligence and knowledge
from around the world.
For more information about PHO, visit publichealthontario.ca.
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