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PURPOSE.  To provide recommendations for designating hand drying methods 
within the military treatment facility (MTF). 
 
REFERENCES.  See Appendix A for a list of reference information. 
 
POINTS OF MAJOR INTEREST AND FACTS 
 
 Hand Hygiene 
 
Hand hygiene (HH) is one of the most important ways to prevent the spread of 
infections in the healthcare, childcare, and food service industries.  Hand hygiene 
is a general term that applies to— 

 Hand washing:  washing hands with plain soap and water. 

 Antiseptic hand washing:  washing hands with water and soap or other 
detergents containing antiseptic agents such as alcohols, chlorine, iodine, etc. 

 Antiseptic hand rub:  applying an antiseptic hand rub product to all surfaces of 
the hands.  

 Surgical hand antisepsis:  Antiseptic hand wash or antiseptic hand rub 
performed preoperatively by surgical staff to eliminate transient and reduce 
resident hand flora (microorganisms). 

 
Hand drying after hand washing with plain or antimicrobial soap and water is a 
very important part of the HH process.  Studies show that infection transmission 
is more likely to occur from wet skin than dry skin because the moisture droplets 
are more easily transferred from one surface to another, and they allow 
microorganisms to survive better in their new environment.  Unfortunately, the 
importance of hand drying is not emphasized in the Center for Disease Control 
and Prevention’s (CDC) HH guidelines.   
 

HAND DRYING METHODS 
 
There are three general methods used to dry hands at MTFs:  paper towel, warm 
air, and jet drying.  Paper towels were introduced by the Scott® Paper Company 
in 1907.  The first electric, warm air, hand dryer was invented by George 
Clemens from Chicago in 1948.  This method evaporated the water off the 
hands.  The first jet dryer, displacing the water off the hands rather than 
evaporating it, was introduced by Mitsubishi Electric® in 1993. (Scott® products is 
a registered trademark of Kimberly-Clark Worldwide, Inc.; Mitsubishi Electric® is 
a registered trademark of Mitsubishi Electric Corporation.) 

Hand Drying at Medical Treatment Facilities 
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 Comparing Hand Hygiene Drying Methods 
 

In 2012, the Mayo Clinic published a paper titled “The Hygienic Efficacy of Different 
Hand-drying Methods:  A Review of the Evidence.”  This paper analyzed 12 separate 
studies conducted between 1970 and 2011 that compared four common hand drying 
methods:  cloth towels, paper towels, warm hand dryers, and jet air dryers.  The criteria 
used to determine the effectiveness of each hand drying method were:  speed of drying, 
degree of dryness, effective removal of bacteria, and prevention of cross-contamination.  
The Mayo Clinic concluded that when it comes to hand drying, paper towels are 
superior to the electric air dryers because paper towels dry hands more efficiently, 
remove microorganisms from the hands more effectively, and cause less contamination 
of the washroom.  The Mayo Clinic also recommended that paper towels be used in 
healthcare facilites where infection control and HH are crucial to patient safety.   

 
 Cost and Sustainability 

 
The following assumptions were used to compare the cost of hand drying methods:  
(1) a 5-year life cycle serving 350,000 pairs of hands; (2) an electric cost of $0.0648 per 
kilowatt hour (kWh); and (3) two towels used per pair of hands.  Table 1 shows a life-
cycle comparison of two types of jet dryers, a standard warm air dryer, and two types of 
paper towel dispensers.  The paper towels were the most expensive.  In terms of 
sustainability, the warm air dryer had the highest sustainability impact, due to the longer 
drying times and higher rated power usage, and the jet dryers the lowest based on data 
from “Life Cycle Assessment of Hand Drying Systems,” 19 September 2011, by the 
Materials Systems Laboratory, Massachusetts Institute of Technology. 
 
 
Table 1.  Cost and Sustainability of Hand Drying Methods 

Methods Capital Purchase 
Cost per Device 

5 Year 
Operational Cost 

Life Cycle Global Warming 
Potential [g CO2 eq] 

 Dyson Airblade
®
 for 12 

seconds per pair of hands 
$1200 $100 4 

Xlerator
® 

for 20 seconds per 
pair of hands 

$400 $200 8 

Warm air dryer for 31 
seconds per pair of hands 

$440 $460 19 

Touch-less paper dispenser 
with 40 D batteries 

$89 $11,730 + waste 
disposal 

17 

Manual single towel 
dispenser 

$25 $5,250 + waste 
disposal 

15 

Notes:  (Dyson Airblade
®
 is a registered trademark of Dyson Research Limited)  

    (Xlerator
®
 is a registered trademark of Excel Dryer, Inc.) 

 
 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3538484/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3538484/
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Benefits of Single-Use, Disposable Paper Towels 
 
While based on cost and global warming potential, the jet dryers are both more 
economical and sustainable; however, drying hands with single-use, disposable paper 
towels is the recommended hand drying method in healthcare, child care, and food 
service because paper towels— 

 Effectively remove transient microorganisms, for example Staphylococci, Klebslella 
spp., and Candida spp., among others from the superficial layers of skin.  Workers’ 
hands can become contaminated with these microorganisms through direct contact 
with patients and contaminated environmental surfaces located within close 
proximity of the patients.  Transient microorganisms are most frequently associated 
with healthcare acquired infections (HAIs).  Hand washing separates the transient 
microorganisms from the skin, and the disposable towels remove the excess water 
along with the suspended contaminants that remain after rinsing.  According to an 
article published by the Journal of Applied Microbiology (“Comparative Evaluation of 
the Hygienic Efficacy of an Ultra-Rapid Hand Dryer Vs. Conventional Warm Air Hand 
Dryers”), thorough hand drying with disposable towels after hand washing reduces 
the number of microorganisms transferred to skin, food, and other surfaces by  
99 percent. 

 Increase compliance with HH procedures.  According to the Mayo Clinic paper, most 
(55-62 percent) of people prefer to dry their hands with disposable towels.  If paper 
towels are no longer available, it is likely that compliance with HH guidelines will 
decrease.  Another consideration is that access to an air dryer is limited to one 
person at a time, and when there is a back-up, workers may not wait to use them.  
The time taken to dry hands with an air dryer is longer than that needed with 
disposable towels.  Most people spend 3.5–5.2 seconds drying their hands with 
disposable towels.  Hand drying with disposable towels reduces residual water to  
4 percent with 10 seconds of drying time and 1 percent with 15 seconds of drying 
time.  Air dryers require 10 - 40 seconds drying time to reduce residual water to  
4 percent.  Using disposable towels will protect workers’ hands from recontamination 
when workers use them to turn off the sink faucets and to open the bathroom doors.  
(Note:  Disposable paper towel dispensers should be hands-free or designed so that 
only the disposable paper towel is touched during removal).   

 Reduce cost.  On the surface, using disposable towels appears to be more costly 
than using air dryers.  However, the costs to treat HAIs or foodborne illnesses can 
exceed an organization’s annual budget for the purchase of HH products.  A recent 
CDC survey found that on any given day, about 1 in 25 hospital patients has at least 
one HAI.  In 2011, there were an estimated 722,000 HAIs in U.S. acute care 
hospitals, and about 75,000 of those hospital patients with HAIs died during their 
hospitalizations.  The CDC estimates that the average cost to treat a central line-
associated infection is $45,000 per case; pneumonia is $40,000 per case; a surgical 
site infection is $20,000 per case; a C. difficile infection is $11,000 per case; and a 
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urinary tract infection is $900 per case.  The National Restaurant Association 
estimates that just one foodborne illness can cost a restaurant upwards of $75,000, 
and the reputational costs can be high enough to drive a restaurant out of business.  
Adhering to good HH is a low-cost preventative action and contributes significantly to 
preventing the spread of many of the microbes that cause HAIs and foodborne 
illnesses.   

 
 Proper Place for Jet Air Dryers 
 
Jet air dryers are clearly more sustainable and economical than using paper toweling.  
Yet, there are prevailing HH compliance issues surrounding these devices.  So how can 
the MTF support sustainability and cost efficiency without compromising health care?  
The MTF can utilize jet air dryers in support service areas such as administration, 
warehousing, and maintenance – areas where HAIs are of lesser concern. 

 
MILITARY TREATMENT FACILITY BEST MANAGEMENT PRACTICES 
 

 Utilize paper towels for hand drying in food preparation, child care, and direct 
patient care areas. 

 Replace any restroom paper towel dispenser or warm air dryer in non-patient 
care areas like contracting, logistics, and waiting areas, etc. with jet air dryers. 

 Provide in-service training during the launching of the program.  As part of the 
Infection Control Program, educate staff on the types of activities that can result 
in hand contamination, the various methods that they can use to clean their 
hands, and proper hand washing and hand drying techniques.  Monitor the staff’s 
adherence to HH practices and provide staff with feedback regarding their 
performance.  

 Refer to the Proper Hand Drying Techniques in Appendix B. 

 Display posters in Appendix C in hand washing and hand drying areas. 
 
 
Prepared by:  Waste Program and Industrial Hygiene and Medical Safety Management 
Program 
Dated:  10 September 2014 
 
  



TIP No. 59-030-0914 
 
 

5 

Appendix A 
 

References 
 
 

Are High Speed Dryers Really Worth the Risk?  Kimberly-Clark Professional,  
www.kcprofessional.com, March 2012.  (Accessed September 2014).   
 
Daniel R. Gustafson; Emily A. Vetter; Dirk R. Larson; Duane M. Ilstrup; Myron D. 
Makers; Rodney L. Thompson; and Franklin R. Cockerill IIII.  Effects of 4 Hand-Drying 
Methods for Removing Bacteria from Washed Hands:  A Randomized Trial, Mayo Clinic 
Proc.  Jul(2000);75(7):705-8. 
 
Yamamoto. Y.  Efficiency of Hand Drying for Removing Bacteria from Washed Hands:  
Comparison of Paper Towel Drying with Warm Air Drying, Yamamoto.  Infection Control 
Hospital Epidemiology.  Mar(2005);26(3):316-20.  
 
Guidelines for Hand Hygiene in Healthcare Settings,  October 25, 2002 / Vol. 51 / No. 
RR-16, Center for Disease Control. 
 
Huang C., Ma W, Stack S.  The Hygienic Efficancy of Different Hand-Drying Methods: A 
Review of the Evidence.  Mayo Clinic Proc.  Aug(2012);87(8):791-8. 
 
Life Cycle Assessment of Hand Drying Systems.  September 19, 2011.  Materials 
Systems Laboratory, Trisha Montalbo, Jeremy Gregory, Randolph Kirchain 
Massachusetts Institute of Technology.  
 
Taylor, J.H., Brown, K.L., Toivenen, J., and Holah, J.T.  A Microbiological Evaluation of 
Warm Air Hand Driers with respect to Hand Hygiene and the Washroom Environment, 
Taylor.  J Applied Microbiology.  Dec(2000);89(6):910-9.  
 
Montville, F., Chen, Y., and Schaffner, D.W..  Risk Assessment of Hand Washing 
Efficacy Using Literature and Experimental Data.  Int J Food Microbiol. Mar(2002);73(2-
3):305-13. 
 
World Health Organization.  2009.  WHO Guidelines on Hand Hygiene in Health Care.  
http://whqlibdoc.who.int/publications/2009/9789241597906_eng.pdf 
 
Occupational Safety and Health Administration.  Worker Guidance Precautions For 
Healthcare Workers during Flu Season, April 2014.  
https://www.osha.gov/dts/guidance/flu/protectyourself_healthcare.html 



TIP No. 59-030-0914 
 
 

6 

Anahan O’Connor.  “The Claim:  Paper Towels Thwart More Germs Than Air Dryers Do, 
” 2010.  New York Times, September 13, 2010.  
http://www.nytimes.com/2010/98/14/health/14real.html 
 
Heidi Mitchell.  “Burning Question:  Air Blowers or Paper Towesl?”  Wall Street Journal, 
December 20, 2012.   
http://online.wsj.com/news/articles/SB1000142412788732470510457815175146051326
8 
 
Beecher, Stephanie.  2013.  CDC Says Hand Drying Is Essential.  Clean Link.  
http://www.cleanlink.com/sm/article/CDC-Says-Hand-Drying-Is-Essential--16136 
 
Kincaid, Cynthia.  2012.  Foodservice Sanitation and Infection Control. Clean Link. 
http://www.cleanlink.com/hs/article/Foodservice-Sanitation-and-Infection-Control--14906 
 
Brenda Goodman.  “Hospital-Acquired Infections Cost $10 Billion a Year: Study.”  
HealthDay®, News for Healthier Living, September 2013.  
http://consumer.healthday.com/public-health-information-30/health-cost-news-
348/hospital-acquired-infections-cost-10-billion-a-year-679761.html 
(HealthDay® is a registered trademark of HealthDay.) 
 
S.S. Arson and T.R. Shope,  Hand Hygiene. Managing Infectious Diseases in Child 
Care and Schools: A Quick Reference Guide. 2nd ed.  2009.  American Academy of 
Pediatrics.  
http://aapredbook.aappublications.org/site/resources/midsheets.xhtml; and  
http://www.healthychildcare.org/PDF/InfDiseases/M2_HandHygiene.pdf 
 
WHO.  WHO Guidelines on Hand Hygiene in Health Care:  a Summary. 2009.  
http://whqlibdoc.who.int/hq/2009/WHO_IER_PSP_2009.07_eng.pdf 

 
CDC.  Healthcare-associated Infections (HAIs).  2014. 
http://www.cdc.gov/HAI/surveillance/index.html 
 
Green, Laura A., et.al.  Factors Related to Food Worker Hand Hygiene Practices.  
Journal of Food Protection.  Oct(2007) Vol.70, No.3, pp. 661-666.  
http://www.cdc.gov/nceh/ehs/EHSNet/Docs/JFP_Food_Worker_Hand_Hygiene.pdf 
 
CDC.  Scott II. R. Douglas.  2009.  The Direct Medical Costs of the Healthcare-
Associated Infections in U.S. Hospitals and the Benefits of Prevention.  
http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf 
 

http://www.nytimes.com/2010/98/14/health/14real.html
http://online.wsj.com/news/articles/SB10001424127887324705104578151751460513268
http://online.wsj.com/news/articles/SB10001424127887324705104578151751460513268
http://www.cleanlink.com/sm/article/CDC-Says-Hand-Drying-Is-Essential--16136
http://www.cleanlink.com/hs/article/Foodservice-Sanitation-and-Infection-Control--14906
http://consumer.healthday.com/public-health-information-30/health-cost-news-348/hospital-acquired-infections-cost-10-billion-a-year-679761.html
http://consumer.healthday.com/public-health-information-30/health-cost-news-348/hospital-acquired-infections-cost-10-billion-a-year-679761.html
http://aapredbook.aappublications.org/site/resources/midsheets.xhtml
http://www.healthychildcare.org/PDF/InfDiseases/M2_HandHygiene.pdf
http://whqlibdoc.who.int/hq/2009/WHO_IER_PSP_2009.07_eng.pdf
http://www.cdc.gov/HAI/surveillance/index.html
http://www.cdc.gov/nceh/ehs/EHSNet/Docs/JFP_Food_Worker_Hand_Hygiene.pdf
http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf


TIP No. 59-030-0914 
 
 

7 

Boyce, John M., and Pittet, Diddier.  Guideline for Hand Hygiene in Health-Care 
Settings: Recommendations of the Healthcare Infection Control Practices Advisory 
Committee and the HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force.  Infection 
Control and Hospital Epidemiology.  Oct(2002) Vol 23. No.12. Suppl.  PP S3-S41. 
  



TIP No. 59-030-0914 
 
 

8 

Appendix B 
 

Proper Hand Drying Techniques 
 

Disposable Towels 
 
After washing and rinsing their hands well under running water, workers should— 
 

 Remove a single-use, disposable paper towel from preferably a hands-free 
dispenser or a dispenser that is designed so that only the disposable paper towel 
is touched during removal.   

 Pat hands with the paper towel to remove the excess water. 

 Rub the backs and the palms of hands with the disposable towel. 

 Rub all sides of each finger and thumbs with the disposable towel, and carefully 
dry the spaces between fingers. 

 Discard the disposable towel and repeat with a fresh disposable towel if 
necessary to make sure hands get thoroughly dry.  Spend a total of about 20 
seconds drying all the surfaces on hands.   

 Avoid contact with contaminated surfaces such as the sink faucet handles, towel 
dispenser cranks or levers, and exit door handles that can result in cross-
contamination.  Use a dry disposable towel to turn off faucets and open exit 
doors.   

 Discard used towels in a waste receptacle. 
 

Air Dryers 
 
After washing and rinsing hands, workers should– 
 

 Shake excess water from hands into the sink. 

 Put hands palms up under the air flow and tilt them slightly downward to allow 
the water to run off.   

 Leave hands palm up under the air flow until they are dry, then slowly move 
hands backwards and forwards through the air, turning them over so both back 
and front are exposed to the airflow.  Pay attention to the wrinkles in the palms 
and between the fingers where a lot of moisture will remain. 

 Do not rub hands together while drying them under the air flow. 

 Do not give up and wipe hands on clothing to complete the drying process.   
 
Note:  Based on the manufacturer’s instructions, hand drying technique may vary 

slightly from one device to another  
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Appendix C 
 

Copy of Posters 
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Download and order poster from the Health Information Products eCatalog at:
https://usaphcapps.amedd.army.mil/HIOShoppingCart/viewItem.aspx?id=670 

https://usaphcapps.amedd.army.mil/HIOShoppingCart/viewItem.aspx?id=670
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Download and order poster from the Health Information Products eCatalog at:
https://usaphcapps.amedd.army.mil/HIOShoppingCart/viewItem.aspx?id=671

https://usaphcapps.amedd.army.mil/HIOShoppingCart/viewItem.aspx?id=671



