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Safe hand drying

Recent studies suggest that single-use paper fowels are the safest way to dry hands
— et air dryers are efficient but can disperse microbes widely and create oerosols

that could be inhaled
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Aceording to a 1007 study,
approximately 30% of people did not
wash their handz atter using the toilet and
more than 50% washed without using
soap, friling to cleanse and disinfect their
hands, Keith Redway (Emeritus Fellow,
Department of Biomedical Sciences,
University of Westminster, UK) told the
audience at a satellite symposiom at the
FL3/HIE conference,

A series of studies has since compared
the different patterns of dispersal of
dropiets amd micro-organisms when
different hand drving methods aee used.
Three methods of hand drying have heen
studied: single-nse paper towels (FT);
warm air dryer (WADY: and a jet air dryer
{JAD}. The main objective of all the
studies was to determine the relative
levels of microbe dispersel rather tham the
nbsolate valoes

The first study looked at dizpersal of
droplets by meeans of acidic liguid, and
dispersal of micro-organisms vsing yeast
and hacteria {normal flora). In each ¢ase
thers was much more dispersal with the
JAT,

A maore recent study examined the
dispersal of virns particles during hand
drying. A bacteriophage was wsed for the
study as this could represent the type of
dispersal patterns that could be seén with
the: influenza virus, rotavirss or
Movovirus, said Mr Redway. The
bateriophage was grown in host
Berherichio colf (B, coli) to produce a
concentration of 10 plaque-forming
unit= per ml. For this study, lawns of
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“Limiting dispersal of
micro-organisms is a
fundamental principle
in infection confrol”

E. coli were prepared on apar plates. The
plates were then nsed to detect dispersed
virus particles. Yirus particles landing on
the plates cause clear plagues to appear
where the bacteria have been bysed.
Gloved hands were washed in 5oml of
the virug suspension for 10 seconds and
then dried for 10 seconds =ing a paper
towel or JAD, or for 20 seminds using 5
WAD.

Vartical plates were posttioned at six
different heights near o the dryers. The
results showed that the mean total
mumbers of plaques were 1.6, 94.4 and
22187 for FT, WAD and JAD, reapectively.
Put another way, the WAD and JAD
resuls were Go-fald and 1z00-fold
greater than the PT, said My Redway. The
WAD deposited most organiams at the
Lonwest Tevel, and rthe JAD deposited most
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at chiest height, reflecting the divections
of airflow of the twa types of device.
Chest height for an adult would be head
height for a young child, noted M
Redway.

When the distance of disperzal was
investigated, some vires particles were
detected next to the paper towel dispenser
[that is, at zero metres) when PT was the
drving method and some within 0.5m
when WAD was used. The JAD, which
blows air upwards and eutwards,
deposited virns particles in significantky
higher numbers than the other drying
methods as far away as three metres,

A air sampler wag used to megare
aeroscd particles of the virus snspension
over a 15-minute period. The sampler
noezle was positioned o.um and Lom
away from the operator, and alse hehind
the operator. The results showed that
there ware tew aerosol partiches in the air
after wse of PT or WAD. When the JAD
was used, levels were very high initially
and fell exponentially during the
15=minute sampling period but remained
higher than levels seen with the other twa
miethods. This means that if there hizd
been residual vires on the hands it could
remain in the zir and potentially be
inhaled for some time afterwands,
commented Mr Bedveay.

The air speed of JADs is estimated to
be Go0km hour (more than 400 miles/
howr). Hands are dried by stripping the
water off them rather than ellowing rapid
evaporation; in the process micro-
organisms and skin squames are akso
stripped away, e explained.

Mr Feedvay recomumended that the
shotee of deving method or device should
e carefully considered for areas where
oross-contamination & ¢ritieal, sich ng
hoapitals, clinkes, care homes, food
handling establishments and, possibly,
cruise ships.
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Real-life studies
The chanee observation that dropiets of
wiker were spattersd on o his face: when
uzing & jet air band dever had firss alerted
his interest in the potential infection
comtrol rsks posed by electric hand
dryers, Mark Wileox (Professor of
Medieal Microbdology, Unbversity of
Leeds, TTE] told the sudience

There has been much emphasizon the
tole of kindwashing in Infecthon mntmel
st little on hand-drying, despite “he fact
that it is well kngwn that wet hands
transmii miero-organisms more
efficiently than dry ones, He noted that
the enrrent Mational Health Service
guidanee docoment, Health Buslding
Nide: Infection controd in the buak
engironyment,” offers little help. It says:

“ Hot-air hond dryers reduce pogper
woaate and nuy be congidered for wee n
public areas of kealtheare focilities, but
shoidd not be installed in elinical oreas as
ey are ncdsy and could disturD patients”

Thers is, therefore, little to goide
estates departments fromm the infection
control viewpaint and, given the diyving
efficiency of JADs, it is not surprising that
JADE kave been installed in some bospitals
in toilets nd wishrooms for the poblic.
Moreover, it is not unusnal to find JADs
close to urinals or positioned next o
children’s hand basins, where droglets
coald be blown into the child's breathing
zone, he added,

A study o assess the efficiency of
different diying methods and the celative
propensiies for enviconmental dispersal
of mivro=organisms bad been earried out,
Thas study used a high inoculem of
Logtoboell {the same organisns £5 in
Aptine] voghit). Air samnpling was used
ter detect aerosolised nubero-organizms and
setile plates were used 1o degect these that
settled on surfaors,

The reaults showad a 4.5-fold
(slgnificant] difference in the nombers of
hactaria in the air when comparing a WAD
with a JAD and a o7-fald difference
hetwesn the JAD and the PTs. Settle plates
found the greatest nunihers helow the
WAD, a8 expercted, becanse of the divection
of airflow, said Peatessor Wiloos.

Another study had attempted to show
how far larger droplets are ‘spattered” by
determining the dispersal pattern Tor
liguida when the three drying methods
were nged; this was done by using black
paint. The researcher and a bystander
wore white Tyvek suits (hock to front so

Meticulous hand washing

Asked obauf the risk of recaniaminaing
henes threugh confact with feps or door
hemndles ot could hove bewn fouched by
pravious wsers who woshed kess
tharcughly ar nat of all, Professer Wileox
sugaesied The fullwing procedurs;

1. Turn on tap; soop the hands vsing fhe
soap/delergent dispenser and use o
clesnse the top of the lop.

2. Continue ta wash the hands then rinse
the hands and rinse the tap,

3. Dry the hands using paper fowels.

i, Take anobher paper lowel and wse it
o aperate e hondie of the door;
deposit the towel in first available waste
Bin.

"The jet air dryer
deposited particles
as far away as three
metres”

s to over the foce} and the walls of a
mok-up washroom were covered in
white material. When PTs were used,
there were no black spots on the
researcher or the bystander. When the
WAD and JAD were used, therz was
spatter on the upper body, and when the
JAD was used, the bystander was also
spattered bo a significant extent. Spatter
wits also evident on the wall near the
JAD, Lateral spread of droplets can be up
tor 1. 2-14m1 with & JAD, commentad
Professor Wiloox, The total mean spog
cownts (of spattered paint} wers zero for
the FTs, 65,8 for the WAD and 144.0 for
the JATL

Clagriy, the JAD §s associated with
aeragolisation of Houid on the hands, and
the most impartant question hers is
whather the uss of JADS actaally
increases the risks of spreading infection,
said Professor Wileow.

A report of an outhreak of Morovirus
infecticnt in aircrews after an incident in
which a patient had vamited in the main
cabin lends weight to the idea that
aerosols can spread infection, he
suggasted. The report showed that
mermbers of aircrews who were not
present @t the initial incident continued
to beednee infected for more than & weak
ofterwnrds. This suggested that the virus
was present in the sir or on surfaces in
the seroplane for a prolonged period,
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Mext, a study was conducted in two
simnilar washroorms used by the public and
chnical gtaff, The two rooms had similar
footfalis and the only difference was that
oo wsed PTs and the other had JADs,
Samples epfiected from the airand
surfaces were examined for total bacterial
counts and culiured for specific potential
pathogens incleding Stophylococeus
aerrens, Enderacocel and gram-negative
hacilli. The alr sampling results showed
that the JAT room was more heavily
contaminated. There was also a greater
range of bacteria in the JAD room. Ihast
from the floor was also examined and
found to he more heavily contaminated in
the JAD room.

In summary, Profeasor Wilcox said
that labaratory and in ity studies showed
both qualitative and quantitative
differences in both droplet and
microorganism dispersal according to the
three hand-drying methods.

Conclusions

At present, direct evidence of infection
transmission as o resalt of using JADS i
lacking and so it would be difficult to
justify a complete ban on their vse in
heslthears astablishments. However,
limiting dispersal of micro-organizms on
hands or in the air is & fundsmentel
principde in infection controd, and there
are clear differences between the hand
drying methods in their capacities to
disprree hand-borme microbes, Professor
Wilcox concluded, Lastly, be noted that
when oathreals {of, for example,
Murovirus infection) are mveskigated,
bamd-drviig methods aee nod on the list
of standard guestions vsed to deternmng
risk factors for cases. o
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