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A new study by a Na tional Univer sity of Sin ga pore (NUS) team has found that an in fected per son can
spread Covid-19 by ex hal ing �ne aerosol par ti cles when breath ing, talk ing and sing ing, not just
through droplets when cough ing or sneez ing.

The au thors of the study said yes ter day that the re search �nd ings re in force the need for in fec tion
con trol mea sures – such as so cial dis tanc ing, mask wear ing and in creased room ven ti la tion – es pe -
cially in an in door en vi ron ment where air borne trans mis sion of the virus is most likely to oc cur.
The study, led by re searchers from NUS and con ducted at the Na tional Cen tre for In fec tious Diseases
(NCID), showed that talk ing and sing ing can pro duce two types of vi ral par ti cles – �ne aerosols (less
than 5 mi crome tres in size), and coarse aerosols (larger than 5 mi crome tres).
The �ne aerosols gen er ated from both types of ac tiv i ties con tained more vi ral par ti cles than coarse
aerosols, said Pro fes sor Paul Tam byah from the NUS Yong Loo Lin School of Medicine.
Prof Tam byah, a co-au thor of the pa per, said that while there was no lin ear re la tion ship be tween the
size of an aerosol par ti cle and the amount of virus it car ries, the size can give re searchers a clue as to
how much virus or parts of a virus are present in an aerosol par ti cle.
As so ciate Pro fes sor Tham Kwok Wai, from the Depart ment of the Built En vi ron ment at the NUS
School of De sign and En vi ron ment, said that while pre vi ous stud ies had es tab lished the rel a tive
amount of aerosols pro duced through breath ing, talk ing and sing ing, none of them mea sured the
amount of virus par ti cles each ac tiv ity is able to gen er ate.
“There fore, our team’s work pro vides a foun da tion for es ti mat ing the risk of trans mis sion of in fec -
tion (for each ac tiv ity),” said Prof Tham, who led the study.
The pa per was �rst pub lished on line in the jour nal Clin i cal In fec tious Diseases last Fri day.
The team had stud ied 22 Covid-19 pa tients who were ad mit ted to the NCID from Fe bru ary to April.
Each of them was asked to per form, on the same day, three sep a rate ac tiv i ties that in volved ex hal ing
air, which pro duced res pi ra tory par ti cles.

Vi ral par ti cles also ex haled while talk ing and sing ing, not just while cough ing: NUS
team
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The ac tiv i ties were 30 min utes of breath ing, 15 min utes of talk ing in the form of reading aloud pas -
sages from a chil dren’s book, and 15 min utes of sing ing di� er ent songs. They rested be tween the ac -
tiv i ties.
While the par tic i pants were car ry ing out the ac tiv i ties, a spe cially de signed piece of equip ment
known as the Ge sund heit-II was used to col lect the res pi ra tory par ti cles that were gen er ated.
Each par tic i pant was re quired to place his head at the cone-shaped in let of the equip ment. The cone
served as a ven ti la tion hood where air was con tin u ously drawn from around the par tic i pant’s head,
al low ing the col lec tion of par ti cles ex haled into the con nect ing sam pler.
Aerosols were col lected in two sizes – coarse and �ne. The sam ple vi ral load was then quan ti �ed us -
ing a method called re verse tran scrip tion-quan ti ta tive poly merase chain re ac tion (RT-PCR).
Project co-leader Kristen Coleman from Duke-NUS Med i cal School, re fer ring to the virus that causes
Covid-19, said: “We ob served that Covid-19 pa tients who are early in the course of ill ness are likely
to shed de tectable lev els of Sars-CoV-2 RNA in res pi ra tory aerosols.”
How ever, the amount of virus ex pelled from talk ing and sing ing var ied be tween pa tients, she noted.
“Some re leased more virus from talk ing, as they may have spo ken loudly dur ing the ex per i ments,
though the un der ly ing rea son for why their vi ral loads were higher, com pared with sing ing, still re -
mains un clear.”
To re duce one’s ex po sure to �ne-par ti cle aerosols in in door en vi ron ments, the ex ist ing safe man -
age ment mea sures are im por tant, along with in creased room ven ti la tion and more e�  cient air-
clean ing tech nolo gies.
Prof Tham said: “In sit u a tions in volv ing sing ing, safe dis tanc ing among singers, as well as the
avert ing and �l ter ing of air �ow from choir to au di ence, such as by de ploy ing air cur tains, are im por -
tant con sid er a tions.
“For sit u a tions in volv ing talk ing, de ter min ing air �ow pat terns and min imis ing ex po sure through
seat ing and fur ni ture con �g u ra tions, dis tanc ing, and air move ment al ter ation, such as (by us ing)
fans, in clud ing desk fans, are prac ti cal op tions that can be taken to lower the risk of Sars-CoV-2
trans mis sion.”
The re searchers are now look ing to es tab lish the in fec tious ness of air borne aerosols, or live virus,
that in fected peo ple emit by talk ing.
They are also plan ning to use the same meth ods to de ter mine if the aerosol vi ral load as so ci ated with
the new vari ants – es pe cially the Delta vari ant – is higher than in pre vi ous strains.


