Summary of the University of Westminster Study 
on hand hygiene levels following washing and drying with paper towels, 
warm air dryers and the Dyson Airblade.

Background: 

The University of Westminster hygiene study has been reworked at the end of 2008. The background to this study was to reconfirm the hygiene study findings carried out over 10 years ago by the same Dr. Redway of the University. That study compared the change in bacteria present on the hands before and after washing with soap and water following a visit to a public washroom. This new study compares paper hand towels with traditional warm air dryers and the new Dyson Airblade air dryer introduced within the last two years. Textiles were not included as it was felt that recent developments in this field have not developed significantly to change the original study results. Indeed a recent study carried out by VDP (German tissue trade association) mirrored closely the original textile, warm air dryer and paper towel results. The reworked University of Westminster study aims to dispel claims of the Dyson dryer to be hygienic as well as help to overcome the findings of a recent user preference survey which surprisingly showed that across Europe, nearly a third of the users questioned preferred warm air dryers and an even higher percentage consider them hygienic (see chart 1).




Chart 1

Findings: 
The results could hardly be better for paper towels. First and foremost, the study confirms the results found in the original study (see chart 2):


· Paper towels REDUCE bacteria on the hands by over 50%. 
· Warm air dryers STILL INCREASE the bacteria on the hands by over 200%. 
· The Dyson Airblade also INCREASES the bacteria on the hands by over 40%. 



 
Chart 2

It appears that Dysons claims around being the most hygienic air dryer are confirmed however, as far as a hygienic method of drying hands is concerned, there is simply one choice - Paper Towels.

Dyson attack hand towels within their website and literature on the fact that they are lower cost, do not generate waste and are more sustainable. The truth is they are NOT a good hygienic option for drying hands. Remember, the main reason you wash and dry your hands is to REMOVE dirt and contamination (i.e. to be hygienic). You might as well not bother to wash and then dry with the Dyson, it would appear to be a waste of money and resources.

The good news does not end here. Tests were carried out on how far bacteria are dispersed out of the drying area by the movement of air and hands whilst drying (see chart 3): 



Chart 3

· Contamination from using paper towels was limited to being directly below the dispenser where the hands are typically dried. This was essentially drips from the hands and poses a limited cross contamination threat.
· Traditional warm air dryers spread bacteria up to 0.25m away from the unit, the airflow from the dryer spreading the bacteria a little further than for paper towels. 
· The Dyson Airblade spread bacteria up to TWO METRES from the unit. Next time you see someone using the Airblade just take a look at the wind generated around the dryer. The air is ejected through the unit at 400 mph (640 kph) - it has to go somewhere! Due to the design of the dryer, no contamination was found directly under the unit as the unit itself catches drips, etc.

In the study, yeast was used to test for how far bacteria on the hands could be transported - yeast being chosen to protect the users in the test. In reality this bacteria could easily be MRSA or C.Difficile. Indeed, faecal bacteria were found in the tests which could lead to illness. Given that Dyson units are typically located 60 cm away from each other, this 2m dispersion presents a serious threat of cross contamination of other washroom users. Just think about this next time you are in a washroom with an Airblade in it - what is being blown onto you from your fellow washroom users?

Finally, despite Dyson claims of the unit having an anti-bacterial coating to reduce surface contamination of the unit, swabs taken from the Airblade unit surfaces (units were tested "as found" at a mainline station in central London) showed very high levels of contamination (over 10,000 CFUs per square inch vs. around 50 on a workplace toilet seat*) which again present the potential of cross contamination. During the study the users were not told how to use the Airblade following only the pictorial instructions on the unit. Several had physical contact whilst drying their hands thereby increasing the risk further of cross contamination.

One area which found in favour of the Dyson which you need to be aware of is the fact that the Airblade does dry the hands as fast as hand towels. 90% dryness was achieved in 10 seconds which is equivalent to the paper towels used in the study. It had been assumed that dryness of the hands following drying was the key to effective hand hygiene   

It is clear that the frictional effects of paper towels in contact with hands during drying TOGETHER with the overall dryness achieved are the key to bacteria removal and effective hand drying.

Summary:

· The study reconfirms previous results for changes in bacteria present on hands after washing and drying for paper towels  and traditional warm air dryers
· The study finds that the Dyson dryer also increases the overall bacteria levels by up to 42%
· Dyson dryers can spread bacteria from the hands up to 2 metres from the unit increasing greatly the potential for cross contamination
· Residual contamination on the dryer can easily come into contact with the user adding a further route to cross contamination 
Where hygiene is of paramount importance, e.g. healthcare, schools and food preparation areas paper towels should be the chosen drying method. Both warm air dryers and the Dyson Airblade style dryers should not be used.
In all other areas, it is highly beneficial for hygiene to use paper towels in preference to warm air and Dyson style air dryers.
Richard Millard, February 2009
*toilet seat contamination unconfirmed by study – this level of contamination has been used in several studies reported on the internet
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Press Information								11 February 2009
New evidence suggests electric hand dryers in public toilets pose health risk
The electric hand dryers found in thousands of public toilets can dramatically increase the number of bacteria on people’s hands after washing them and contaminate the washrooms where they are installed.
Scientists at the University of Westminster discovered the shocking findings during a study in which they compared the numbers of bacteria on subjects’ hands before and after they had washed them and then dried them in a public washroom using either paper towels, a traditional warm air dryer or a new-style jet air dryer.
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During their research, they discovered that:
· after washing and drying hands with the warm air dryer, the total number of bacteria was found to increase on average on the finger pads by 194% and on the palms by 254%
· drying with the jet air dryer resulted in an increase on average of the total number of bacteria on the finger pads by 42% and on the palms by 15%
· after washing and drying hands with a paper towel, the total number of bacteria was reduced on average on the finger pads by up to 76% and on the palms by up to 77%.
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The scientists also carried out tests to establish whether there was the potential for cross contamination of other washroom users and the washroom environment as a result of each type of drying method. 
They found that:
· the jet air dryer, which blows air out of the unit at claimed speeds of 400 mph, was capable of blowing micro-organisms from the hands and the unit and potentially contaminating other washroom users and the washroom environment up to 2 metres away
· use of a warm air hand dryer spread micro-organisms up to 0.25 metres from the dryer 
· paper towels showed no significant spread of micro-organisms.
The results will come as a surprise to many people. Consumers, healthcare institutions and businesses such as restaurants have often been told over the years that electric hand dryers are the most hygienic way to dry the hands after washing them. It’s a message which seems to have sunk in: a recent consumer survey found 58% of people in the UK thought electric hand dryers were more hygienic than both textile-based towels and paper towels*[footnoteRef:2]. [2: ] 

The reality, however, could not be more different, with the University of Westminster research results suggesting people could even be putting themselves at increased risk of illness by using dryers. 
Keith Redway, a Senior Academic in the Department of Biomedical Sciences at the University of Westminster, said: “The results of all parts of this study suggest that the use of warm air dryers and jet air dryers should be carefully considered in locations where hygiene is of paramount importance, such as hospitals, clinics, schools, nurseries, care homes, kitchens and other food preparation areas.”
“In addition, paper hand towel use is highly beneficial for improved hygiene in any other facilities open to the public, such as factories, offices, bars and restaurants.”
He added: “Using paper towels results in a significant decrease in the numbers of bacteria on the hands, a clear advantage compared with the increases observed for both types of electric hand dryer tested in this study. In addition, paper towels are far less likely to contaminate other washroom users and the washroom environment.”
“Indeed, these findings suggest that if either a warm air dryer or jet air dryer is the only drying method available, in terms of bacterial numbers, a washroom user could be better off not washing and drying their hands at all.”
Notes to Editors
‘A comparative study of three different hand drying methods: paper towel, warm air dryer, Dyson Airblade dryer’ was conducted by Keith Redway and Shameem Fawdar of the School of Biosciences, University of Westminster, London towards the end of 2008. The independent research was commissioned by the European Tissue Symposium (ETS), a trade body representing 90% of Europe’s tissue industry. For the part of the experiment concerning bacteria on the hands, researchers counted the total numbers of bacteria on both finger pads and on palms. They also tested specifically for staphylococci (bacteria typically found on skin, hair and in the nose) and for coliforms which are faecal or gut bacteria. Following a visit to a public washroom, test subjects were asked to press their finger pads directly onto the surface of various types of agar plates before and after washing with soap and water and drying.  Metal formers and swabs were used to sample bacteria from the palms of the hands before and after washing with soap and water and drying. The bacteria were then transferred to agar plates, allowed to grow and the resulting colonies counted.
To establish whether there was any potential for contamination of users and the washroom environment caused by each type of drying method, a model micro-organism (yeast) was used to artificially contaminate the hands of volunteers before they used the different methods of drying. Yeast was used as this would accurately represent the transmission of the harmful bacteria often present on hands without the risk of harming the volunteers.
More details of the study can be viewed on Keith Redway’s University of Westminster web page at: www.westminster.ac.uk/~redwayk
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(Following a visit to a public washroom)
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User Preference Study

which drying method is preferred by European washroom users?
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