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General scientific rationale. 

This report aims at drawing attention to the delicate sanitization stage of IT devices employed daily 

in hospitals or doctor clinics. 

Every device used in the healthcare environment should provide the best sterilization conditions, 

thereby ensuring maximum hygiene, protection, and cleanliness levels. 

Therefore, when choosing these devices, you should also take into account the sterilization level 

they can ensure through normal cleaning and disinfection procedures. 

In this respect, special attention is to be devoted to IT devices. Indeed, they are both to be found in 

almost every sanitary environment and employed by several workers.  

In its 261-2017 dossier ‘Prevention and surgical site infections’, for example, one of Italy’s scientific 

committees stressed that PC accessories such as keyboards, mice, and screens are among the 

highest-risk objects/surfaces (1). 

 

List of high-risk objects / surfaces: 

 wardrobes, carts, and furniture; 

 light switches; 

 door handles; 

 phones and mobile communication devices; 

 computer accessories (keyboards, mice, screens);    

 chairs, stools, waste and laundry containers. 

 

 

Both specific papers published in scientific journals and popular publications highlight the extent to 

which computer devices – particularly keyboards and mice – can be a source of bacteria and other 

potentially infectious nosocomial pathogens.  

 

Toilet seat was included in this list as a comparison (*) 

 

Item Bacteria concentration (per square inch) 

Toilet seat 46 bacteria/microbes 

Mouse 1676 bacteria/microbes 

Keyboard 3295 bacteria/microbes 

Phone 25127 bacteria/microbes 
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Diving into PC keyboards more in detail, the analysis of different surface areas revealed that 

bacteriological concentration changes and increases on certain keys:  

 

Device Area Bacteria concentration (per square centimeter) 

Keyboard left 3.28 

 center 3.31 

 right 2.57 

Mouse / 2.59 

Phone up 4.26 

 down 4.26 

Toilet seat / 2.57 

(*) 

The highest bacteriological concentration in a keyboard therefore occurs on the “Enter” and 

“Spacebar” keys.  

Studies in hospitals/universities (2,3,5,6), dentistry (4,12) and veterinary medicine (10) have shown 

significant bacterial presence on PC keyboard surfaces with contaminants such as: Streptococcus 

strains, Clostridium Perfringens, Enterococcus (including vancomycin-resistant Enterococcus), 

Staphylococcus aureus, fungi and gram-negative organisms (2). S. aureus, Acinetobacter spp. or 

Pseudomonas (3). 

These contaminants are potential infection sources and can survive on surfaces for up to 10 days 

without adequate cleaning and sterilization. (4) 

 

Building materials. 

It is well known that the IT device’s conformation and materials might compromise its cleaning and 

sterilization, with a consequent increase in bacteria proliferation.  

According to the American Journal of Infection Control, the choice of the device to be employed in 

hospitals, dental clinics or other sanitary structure should be carefully evaluated, particularly taking 

into account the need for easy cleaning and better sanitization: ’[…] When buying the computer 

hardware, pay attention to its design and buy devices with as many smooth surfaces as possible, to 

reduce the risk of microbial contamination[...]’ (6). 

Therefore, the ultimate solution to ensure the best sterilization conditions in sanitary environments 

and reduce infection risk consists in frequent handwashing and the employment of equipment - 

including IT devices - with the best requirements for effective cleaning. 
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In this respect, the three kinds of keyboards currently on the market will be analyzed: 

 plastic; 

 silicone; 

 glass. 

 

1) Common plastic keyboards: 

They clearly show that dirt, dust, and consequently bacteria settle between the keys. Normal 

hygienic cleaning, regardless of its thoroughness, will never be able to meet the necessary 

sterilization requirements. 

 

 
 

 

2) Silicone keyboards:  

Certainly more advanced. They do ensure more adequate cleaning; nevertheless, it is important to 

notice that: 

 overall, silicone keyboards are not the easiest devices to clean; 

 their cleaning, sanitizing and the use of cleansing products lead to rapid device deterioration 

and wear; 

 they are not convenient to use as they need to get removed, immersed, and be left to dry 

properly; 

 the silicone-coated membrane has a low resistance to abrasion; 

 silicone keyboards break over time, and the keys can wear out. 
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3) Tempered glass keyboards: 

Nowadays there are more innovative materials on the market, such as glass, that provide the perfect 

solution to ensure higher hygiene levels of IT devices.  

Indeed, tempered glass keyboards are extremely easy to sanitize thanks to their smooth surface. 

 

Furthermore, glass keyboards:  

● Do not need to be removed from the hospital carts to be clean;  

● Do not have grooves between which bacteria, viruses, and dust can settle; 

● Do not need to be immersed at 60°C +; 

● Do not require specific machines or disinfectants to be sanitized.  

 

 

 
 

Therefore, thanks to glass keyboards technology, it is possible to: 

 Make even the highest-risk healthcare environments - such as ICUs - completely safe; 

 Safeguard employees’ health; 

 Minimize the spread of pathogenic agents and viruses. 

 

 

These innovative, high-tech devices also become an elegant touch to get a cutting-edge healthcare 

environment that boosts patients’ feeling of hygiene and cleanliness.  
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Abstracts. 

Below are some scientific studies on bacterial contamination in healthcare environments.  

Some materials might have been translated.  

               

Study 1 (2) 

 

Bacterial contamination of computer keyboards in a teaching hospital.  

Maureen Schultz 1, Janet Gill, Sabiha Zubairi, Ruth Huber, Fred Gordin 

Infect. Control Hosp. Epidemiol. 2003 Apr 24 

Bacterial contamination of computer keyboards in a teaching hospital.  

Abstract 

We tested 100 keyboards in 29 clinical areas for bacterial contamination. Ninety-five were positive for 

microorganisms. Streptococcus, Clostridium perfringens, Enterococcus (including one vancomycin-resistant 

Enterococcus), Staphylococcus aureus, fungi, and gram-negative organisms were isolated. Computer 

equipment must be kept clean so it does not become another vehicle for transmission of pathogens to 

patients. 

 

Study 2 (3) 

 

Methicillin-resistant Staphylococcus aureus and Acinetobacter 

baumannii on computer interface surfaces of hospital wards and 

association with clinical isolates. 
Po-Liang Lu, LKSiu, Tun-Chieh Chen, Ling Ma, Wen-Gin Chiang, Yen-

HsuChen, Sheng-Fung Line Tyen-Po Chen 

BioMed Central 

Methicillin-resistant Staphylococcus aureus and Acinetobacter baumannii on 

computer interface surfaces of hospital wards and association with clinical isolates. 

Abstract 

Computer keyboards and mice are potential reservoirs of nosocomial pathogens, but routine disinfection for 
non-water-proof computer devices is a problem. With better hand hygiene compliance of healthcare workers 
(HCWs), the impact of these potential sources of contamination on clinical infection needs to be clarified. 
Our results revealed a 17.4% (49/282) contamination rate of these computer devices by S. aureus, 
Acinetobacter spp. or Pseudomonas spp.  
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Article 3 (4) 

 

Computer keyboards in the dental setting. 
Noel Brandon Kelsch is an international speaker, writer, hygienist and director of the 

dental hygiene programme at Cabrillo College. 

RDH is the most important magazine for Dental Hygienists experts 

Computer keyboards in the dental setting. 

Abstract 

There are places in dentistry that are obvious when it comes to risk, and there are other areas that must be 

studied to understand the risks. One area that has come to light in recent studies is computer keyboards in 

the dental setting. 

Computer keyboards may seem simple and low risk when it comes to infection control, but studies in the 

dental setting have shown just the opposite. Computer keyboards have the potential to be contaminated 

with high levels of pathogenic microorganisms and to be a possible source of cross-contamination. 

One study looked at the level of bacteria on keyboards. The results from this test in the clinical setting of a 

dental college found that 80% of computers were contaminated with potentially pathogenic bacteria. These 

organisms included some of your favorites. Coagulase-negative Staphylococci was found on 88% of 

keyboards, diphtheroids on 80%, Micrococcus species on 40%, and Bacillus species on 60% of keyboards! The 

study also found significant levels of oxacillin-resistant Staphylococcus Aureus (ORSA), oxacillin susceptible 

Staphylococcus Aureus (OSSA), vancomycin-susceptible Enterococcus species, Streptococci, and Aspergillus. 

This information and data is something we should all know.1 Keyboards can be a source of disease. They 

must be treated as any other possible source of disease. 

A second study at the University of Birmingham looked closely at the possibility of cross-contamination from 

keyboards located in both the dental clinic setting and a study area. All of the computer keyboards were 

contaminated with pathogenic bacteria, including Staphylococcus aureus, coagulase-negative Staphylococci, 

gram-negative rods, and cocci. A range of gram-positive and gram-negative bacteria and Candida albicans 

were also found. A very important finding in this test was that these pathogens were able to survive up to 

TEN days in dried suspensions on the keyboard. 

 

 

 

 



 
 

 

DoctorKeyboards™ 
 

 

8 This report is the property of KM Soltec Srl - Any duplication or disclosure without authorisation is strictly forbidden. 

Study 4 (5) 

Computer keyboard and mouse as a reservoir of pathogens in an 

intensive care unit. 
Bernd Hartmann, Matthias Benson, Axel Junger, Lorenzo Quinzio, Rainer Röhrig, 

Bernhard Fengler, Udo W Färber, Burkhard Wille, Gunter Hempelmann 

Journal of Clinical Monitoring and Computing (DOI: 

10.1023/b:jocm.00000025279.2708439  - PMID: 15139578) 

 

Computer keyboard and mouse as a reservoir of pathogens in an intensive care 

unit. 

Abstract 

[…] User interfaces of patient data management systems (PDMS) in intensive care units (ICU), like computer 
keyboard and mouse, may serve as reservoirs for the transmission of microorganisms. Pathogens may be 
transferred via the hands of personnel to the patient causing nosocomial infections. 

The purpose of this study was to examine the microbial contamination of computer user interfaces with 
potentially pathogenic microorganisms […] 

[…] In all 14 patients' rooms we collected a total of 1118 samples: 222 samples from keyboards and mice […] 

[…] Microbacterial analysis from samples in patients' rooms yielded 26 contaminated samples from keyboard 
and mouse (5.9%) […] At the physician's computer terminal two samples obtained from the mouse (6.3%) 
showed positive microbial testing  […] 

[…] The colonization rate for computer keyboard and mouse of a PDMS with potentially pathogenic 
microorganisms is greater than that of other user interfaces in a surgical ICU […] 
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Study 5 (6) 

Computer equipment used in patient care within a 

multihospital system: Recommendations for cleaning 

and disinfection. 
J. Weber, M. Nell, S. Fortna, A. Neely, D. Accendino, 

Infection control working group 

American Journal of Infection Control 

 

Computer equipment used in patient care within a multihospital system: 
Recommendations for cleaning and disinfection. 

Abstract 

[…] The introduction of computer equipment and devices (CE) into patient care settings has greatly increased 

in recent years. The potential for this equipment to serve as a reservoir for infectious organisms was 

identified by the infection control working group (ICWG) and the outcomes management department of our 

multihospital system. […] 

[…] When purchasing computer hardware, consider the design and purchase equipment with as many 

smooth surfaces as possible to reduce the risk of microbial contamination [...] 

 

Study 6 (7) 
 

How many bacteria live on the keyboard of your computer? 
Gabriele Messina MD, Cecilia Quercioli MD PhD, Sandra Burgassi BS, 

Francesca Nisticò MD, Angelo Lupoli MD, Nicola Nante MD 
American Journal of Infection Control (September 2011: Vol. 39, 

Issue 11, Pages 617-618) 

How many bacteria live on the keyboard of your computer? 

Abstract 

[…] The ever-increasing use of computers in all fields of health care has led to several recent studies on the 

role of keyboard contamination as a vehicle to transmit hospital infections.  […] 

[…] We conducted a study to assess keyboard contamination by common microbes, molds, and yeasts, 

comparing the results from shared keyboards and nonshared keyboards […] 

[…] we found greater growth of Staphylococcus and TML on keyboards […] 
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Article 7 (8) 

 

Are There More Bacteria on Computer Keyboards Than Toilet 

Seats? 
Sarah Miller RN, Keris Krennhrubec, and Diana Zuckerman, PhD, 
National Center for Health Research 

Are There More Bacteria on Computer Keyboards Than Toilet Seats? 

Abstract 

Keyboards and Bacteria 
Research from the Swinburne University of Technology in Australia studied the amount and type of bacteria 
on personal faculty keyboards and shared keyboards and other surfaces around the university. They found 
that keyboards can have high levels of bacteria on them and that shared keyboards tend to have more 
bacteria than those used by only one person.[1] 

Even more disturbing, research by University of Arizona researchers also found that the average desktop has 
400 times more bacteria than the average toilet seat. That study took samples from offices across the United 
States, and also showed that women’s desks tended to harbor more bacteria than men’s. 

Hospital Computers 
With more and more doctors switching to electronic patient records, keyboard bacteria are becoming a 

problem in hospitals as well. 

This could lead to serious problems in hospitals since many people could potentially use the same computer 

and then transmit the bacteria to patients. People who are already sick may be more vulnerable to bacterial 

infections, so hospital patients may be more likely to become seriously ill from bacteria transmitted from 

computers and health care workers’ hands. 

Researchers have found that a good way to prevent the transmission of this type of infection is for health 

care workers to wash their hands and to have computer keyboards disinfected on a regular basis. 
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Article 8 (9) 

Basic Microbiologic and Infection Control Information to Reduce 

the Potential Transmission of Pathogens to Patients via Computer 

Hardware  
Alice N. Neely PhD and Dean F. Sittig PhD 

PubMed Central® (PMC) biomedical and life sciences journal at the 

National Library of Medicine 

Microbial Survival and Transfer: What Factors Influence the Link between 
Computers and Patients? 

Abstract 

Most of the accessible components of computers are made of plastic. In a series of studies in which the 
survival of a variety of bacteria and fungi were determined on a number of different fabrics and plastics 
(including the plastic skins used to protect computer keyboards), microbial survival was often days to weeks 
on both types of surfaces. However, when there was a difference in survival between the fabrics and the 
plastics, the microbes tended to live longer on plastics. Hence, the long survival times of certain 
microorganisms, particularly on plastics such as those associated with computers, contribute to the 
possibility of computers acting as reservoirs for these microbes. 

 

Study 9 (10) 
 

Recovery of staphylococci from computer keyboards in a 

veterinary medical centre and the effect of routine cleaning (10) 

JB Bender, E Schiffman, L Hiber, L Gerads, K Olsen 

Veterinary Public Health, University of Minnesota (PMID: 22447457 

- DOI: 10.1136/vr.100508) 

 

Recovery of staphylococci from computer keyboards in a veterinary medical 
centre and the effect of routine cleaning 

Abstract 

The intent of the present study was to characterize the frequency of recovery of Staphylococcus species from 
computer keyboards from a veterinary teaching hospital setting and to evaluate the effect of daily cleaning. 
From three keyboards in a treatment area, three in a dermatology area, and one in office 70 environmental 
samples were cultured for Staphylococcus. As an indirect measure to assess cleanliness, samples were 
collected and tested using the 3M Clean-Trace Luminometer (relative light units [RLU]). Of the 25 
Staphylococcus recovered 13 were Staphylococcus species, seven Staphylococcus pseudintermedius, four 
Staphylococcus aureus and one mixed colony of both Staphylococcus species and S pseudintermedius. The 
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median RLU was 2098 (range 132 to 11,590). Routine cleaning decreased the recovery of Staphylococcus and 
the RLU values. 

 

Article 10 (11) 

 “Bacteria settling in PC keyboards” (11) 
Daniele Raspa (Gedi Digital) 

Quotidiano Il Secolo XIX 

 

Dirt and bacteria settle on our computer keyboards, much more than we can 

imagine.  

Abstract 

STUDIES ON COMPUTER KEYBOARDS’ HYGIENE  
 

An Australian study highlighted that the bacteria settled on our computer keyboards are 400 times more 
than the ones on a toilet seat. One of the Chicago hospitals discovered that on a computer keyboard there 
was Staphylococcus, a bacterium that is resistant to drugs such as MRSA for up to 24 hours. Another hospital 
in the Netherlands examined 100 of its keyboards and observed that 95 of them were positive for 
Streptococcus, Staphylococcus, and other pathogenic agents. Therefore, these surfaces were dirtier than the 
ICU. The situation was much worse when the computers were shared among different users.  

HOW DIRTY IS YOUR KEYBOARD?  
 

It might sound disturbing, but a computer keyboard is probably dirtier than a toilet seat. The amount of 
bacteria that settles on its surface is enormous. If we take into consideration the frequency we use 
computers, it is easy to understand how much dirt gets stuck between the keys. Everyone types on their 
computers after they have gone outside and without washing their hands. Or they eat in front of their 
computer devices. To not count those who use their computers at their workplaces. They often talk, sneeze 
and cough on their keyboards for the entire day. The majority of microbiologists agree that keyboards and 
desks should be cleaned at least once a week.  
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Article 11 
Microbial contamination of laptop/ keyboards in 

dental settings (12) 
M. Shakeel Anjumn, P. Parthasarathi Reddy, Irram Abbas, 

M.Monica, Yadav Rao 

International Journal of Public Health Dentistry 

Microbial contamination of laptop/ keyboards in dental settings 

Abstract 

Computers/ laptops are ubiquitous in the healthcare setting and have been shown to be contaminated with 
potentially pathogenic microorganisms. 

Goals and Objectives: To determine the degree of pathogenicity on the computer/laptops keyboards.  
 
Materials and Methods: Specimens were collected from 25 laptops that were located in the clinical section 
of a dental college. 

Results: Potential pathogens cultured from more than 80% of the computers. These organisms included 
coagulase-negative staphylococci (88% of keyboards), diphtheroids (80% of keyboards), Micrococcus species 
(40% of keyboards), and Bacillus species (60% of keyboards). Other pathogens cultured included Oxacillin 
Resistant Staphylococcus Aureus (ORSA) (8% of keyboards), Oxacillin Susceptible Staphylococcus Aureus 
(OSSA) (4% of keyboards), vancomycin-susceptible Enterococcus species (16% of keyboards), Streptococci 
(29% of keyboards) and Aspergillus (36% of keyboards). 

Conclusions: The data from the study suggests that microbial contamination of keyboards is prevalent and 
that keyboards may be successfully decontaminated with disinfectants. 
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