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Title: What is the evidence for outdoor transmission of SARS-CoV-2? 
 
Summary answer: 

SARS-CoV-2 is transmissible by contact (fomites) and droplets. It can be detectable and 
viable in aerosols, suggesting another possible transmission route. We present the 
evidence in relation to outdoor transmission of SARS-CoV-2 under the following different 
approaches: epidemiological, microbiological, mechanistic and environmental.  This 
update adds from three additional research articles on mechanistic studies (see below).  
The new key references added to this update are:  

Evidence from epidemiological studies: We found very little epidemiological evidence 
about outdoor transmission.  The quality of the evidence we found was very low. A 
descriptive epidemiological study of a disease cluster from China suggests that indoor 
transmission has a greater potential of causing outbreaks than outdoor transmission (Key 
reference [KR1]). Cross-sectional studies and case-reports suggest that the virus can be 
transmitted, directly or indirectly, by saliva and that there is a possibility of faecal-oral 
transmission. The latter is relevant to the issue of outdoor transmission in two ways: 
firstly, indirect transmission can occur if the virus is transferred from people’s hands onto 
external surfaces such as fences, gates, petrol pump handles, pedestrian crossing buttons, 
etc.  Secondly, those coming into contact with raw sewage may potentially be directly at 
risk (KR2). 

Evidence from microbiological studies: A number of studies indicate that low 
temperatures and wet environments are most conducive to persistence of SARS-COV-2 
(KR3-4); similar evidence comes from studies looking at other coronaviruses too). Two 
studies investigated the duration of persistence for SARS-CoV-2 on different surfaces for 
various time periods (KR4-5) and was found to be more stable on smooth surfaces (e.g. 
plastic and stainless steel). It must be stressed that these studies were laboratory-based, 
and therefore generalisability to real-world and outdoor contexts may be limited. 

Evidence from mechanistic studies:  The extent to which droplets and aerosol are 
dispersed is measured in laboratories.  The ranges depend on temperature, humidity and 
environmental airflows, and this is true in both indoor and outdoor contexts.  
Specifically, droplets ejected by sneezes can reach 7-8 m (KR6), cough 4-6 m (KR7), 
aerosol more than a metre (KR7; KR8; KR9).  Although there are no measurements to 
prove it, we can reasonably expect that the dispersion of the ejected particles would be 
higher outdoors because of stronger environmental airflow currents, which will more 
rapidly spread the particles and decrease their local concentration.  Mittal et al (2020) 
have recently published an excellent review of flow physics and fluid dynamics in 
understanding the transmission of SARS-CoV-2 (KR10).  We found 5 further laboratory 
studies that are relevant to outdoor transmission because they seek to simulate realistic 
conditions (windy city streets) or realistic activities (people walking or running together). 
Their findings suggest that infection could be transmitted by speech in the absence of 
coughing or sneezing.    

Evidence from studies exploring correlations with environmental factors: We found four 
studies looking at the relationship between climatic factors (predominantly temperature 
and humidity) and incidence or severity of Covid-19. These were all correlation studies 
that need to be validated by more robust study designs. Three studies found an inverse 
correlation between temperature and incidence (KR11-13). Shi et al (2020) reported a 
biphasic relationship with temperature, suggesting that daily incidence of COVID-19 
decreased at values above and below 10 degrees C (KR14). 

 

Extended abstract:  



This is the second update of a rapid review (UNCOVER 002-01 – literature search conducted 31 

March 2020 and UNCOVER 002-02 – literature search conducted 30 April 2020)].  The original review 

had a slightly different focus (indoor vs. outdoor transmission). For update 002-02, we re-examined 

articles identified by the initial search, using revised screening criteria (see full review document 

002-02).  We adapted the original search strategy to focus explicitly on outdoor transmission.  Our 

modified screening criteria includes articles that report data on outdoor transmission, airborne 

transmission, surface transmission, environmental factors affecting virus transmission (e.g. virus 

viability and persistence on different surfaces and at different temperatures and levels of humidity).  

We excluded papers exclusively about indoor transmission. We also excluded statistical modelling 

studies.  We identified additional relevant articles by searching reference lists.  T&A screening of the 

articles identified by the new search was conducted by one reviewer (RM, LG).  Rejections were 

reviewed by a second reviewer (LG, RN).  A third reviewer checked all abstracts identified by the new 

search for relevance (ET).  Full text screening of each article (including reviewing those from the 

initial search) was conducted by one reviewer (EM, LG, RM, RN).  A second reviewer then screened 

all excluded full texts (EM, LG, RM, RN).  Conflicts were resolved by discussion.  Data extraction and 

quality assessment for each article was conducted by a single reviewer (EM, LG, RM, RN). Data 

extraction was limited to a minimal set of required data items.  Because of the highly heterogeneous 

nature of the study types identified by the search, it was not possible to assess quality using 

validated risk of bias tools.  Instead, we critically appraised each study individually. Computational 

Fluid Dynamics studies were critically appraised by an expert in this field (IV).  Data were synthesized 

narratively. Because of the heterogeneity of the evidence, a meta-analysis was not 

appropriate.  Using the GRADE system (Guyatt et al, 2008) a single reviewer (RM) graded the 

certainty of the evidence overall.  This update (002-03) adds in 3 additional papers from mechanistic 

studies, based on expert recommendation (IMV). 
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