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Does spitting in public play a role in transmitting SARS-CoV-2?

Dear Editor

Respiratory viruses spread from an infected person to susceptible in-
dividuals i) by contact including direct person-to-person transfer of in-
fectious secretions and indirect transfer of secretions through fomites, ii) by
ballistic spray of large droplets produced during coughing and sneezing
(short range transmission) and iii) by inhalation of small airborne droplets
or aerosol (long range transmission) [1]. Based on experimental data, SARS-
CoV and MERS-CoV have been shown to be transmitted by contact, droplets
and aerosol but little evidence is available on the transmission routes of
common coronaviruses (229E, OC43, HKU1 and NL63) [1]. In addition,
SARS-CoV, MERS-CoV and common coronaviruses can remain infectious on
inanimate surfaces for up to nine days [2].

Available data suggests that the early pattern of human-to-human
transmission of SARS-CoV-2 is reminiscent of SARS-CoV emergence in
2002. Recent experimental data indicate that aerosol and fomite
transmission of SARS-CoV-2 is plausible, since the virus can remain
viable and infectious in aerosols for hours and on surfaces up to days
(depending on the inoculum shed) [3].

In this comment we discuss the possible role of spitting in the
transmission of SARS-CoV-2 in China.

In the West, public spitting is currently commonly associated with a
risk of disease and triggers high levels of disgust which go beyond the
act itself. In this context, spitting is now seen as both a public health
risk and as being offensive [4]. In contrast, spitting is a widely practiced
and is an embedded behaviour for a great many people in Asia (Fig. 1-
A) [4]. In China, public spitting is not viewed as a problem by the
majority of the local population although anti-spitting campaigns
(Fig. 1-B) are organised when an international event such as the World
Trade Fair or the Beijing Olympics is being hosted in China, and when
China cares about how it is viewed externally [4]. Spitting is also
common in public toilets in Asia. In a study conducted in Hong Kong in
2018 among 300 Chinese people, 36.4% reported spitting into urinals
and 26.4% spat into squat toilets/toilet bowls [5].

The average cough aerosol volume is 38 pL (pL), while the volume
of a spit is about 3.0 mL (mL). Therefore, the volume of a spit is about
one billion times that of a cough-generated aerosol. In a study con-
ducted among US students who were suffering from acute respiratory

Fig. 1. A. Person spitting (illustration – Christelle Forzale). B. Anti-spitting sign.
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illness, the median cough frequency was 18 per 30 minutes (IQR, 5–39)
[6]. Thus, a single spit volume is about one million times that of the
total daily volume of cough aerosol produced by an individual coughing
every 2 min for 18 hours. To our knowledge, the volume of aerosol that
is released together with a spit has not been studied; however, it very
likely that it is much greater than that of a cough aerosol.

We used PCR to measure the numbers of RNA copies/mL in cali-
brated volumes of spit, and of nasopharyngeal secretions obtained using
swabs, in ten patients suffering from COVID-19 who were sampled upon
admission. The mean number of SARS-CoV-2 copies/mL was
315,116,131 in spit samples and 998,452,298 in nasopharyngeal se-
cretions. The mean number of SARS-CoV-2 copies in a single 3 mL
volume of spit is therefore about 945,348,992, while that of a 38.3 pL
cough aerosol is about 13 copies, translating into 8260 copies when
considering the total daily volume of cough aerosol produced by an
individual. Thus, it can be hypothesised that the number of viruses
released in a single spit is about 100,000 times greater than the number
of viruses released over 18 hours/day through coughing.

We therefore suggest that public spitting in China may have played
a significant role in encouraging the transmission of SARS-CoV-2.
Further studies are of course, necessary to challenge our hypothesis.
Anti-spitting campaigns in China (and elsewhere), in addition to the
emotive nature of the issue may finally also make sense from a public
health perspective.
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