
 INTRODUCTION 
The rapid progress of modern technology has contributed not 
only to medical elds, but also to the development of 
technologies for individual use. This technology includes 
personal computers, pagers, mobile hand-held devices 
(MHDs) (wireless tablets such as iPad, droids, etc.) and mobile 
phones (MPs), in which improvements have been made at a 
staggering speed over the past 20 years [1-3]. MPs and MHDs 
help accelerate in-hospital ow of medical information and 
information sharing and querying, and contribute to 
communications in the event of emergencies through their 
application and access to wireless media technology [1,2]. As 
technology in this area has evolved, MHDs that provide 
laboratory and imaging results, patient data, and 
photographic images are being used by physicians during 
bedside rounds to engage clinicians, residents, and students. 
Healthcare workers (HCWs) access pharmaceutical 
knowledge and literature by MPs and MHDs, which facilitates 
learning and clinical performance [4,5]. It is possible, with 
advanced mobile communications, to closely monitor 
diseases, such as diabetes and asthma, even without 
requiring the patient's presence in the hospital. MPs provide 
unique facilities for situations, such as the treatment of travel 
infections, vaccinations, and the remote control of epidemics 
[4,5]. MPs essentially provide access to health workers without 
limitation to facilitate communication with patients.
 
Mobile phones (MPs) are becoming commonplace in both 
community and hospital settings. More than 50% of 
healthcare workers (HCWs) admit using MPs (either personal 
or professional devices) in their clinical environment and 
practice, including during physical contact with patients [6–9]. 
The use of MPs can improve the quality, rapidity and efciency 
of communication in healthcare settings [6]. Approximately 2 
million nosocomial infections occur in the USA [1]. Bacterial 
contamination on these devices has been described [6], with 
up to 25% of MPs being found to be contaminated [10]. 
Nosocomial bacteria such as methicil l in-resistant 
Staphylococcus aureus, Acinetobacter species, vancomycin-
resistant enterococci, Pseudomonas species and coliforms 
have been retrieved from MPs [7,10-12]. These devices may 
thus serve as a reservoir of bacteria known to cause 
nosocomial infections [9-10] and may play a role in their 

transmission to patients through the hands of HCWs [13].

Healthcare-associated infections (HAIs) remain a leading 
and high-cost problem of global health systems despite 
improvements in modern therapies. The source is usually 
dened by the transfer of microorganisms between clinicians, 
patients, devices, and general surfaces. In daily routines, 
hands of HCWs are often contaminated by pathogens, and 
inadequate hand hygiene can allow the transfer that will 
result in HAIs. Telephones are rarely cleaned after handling 
and may transmit microorganisms, including multiple 
resistant ones, after contact with the patient, and can be a 
source of the bacterial cross-contamination [14-17].

These mobile phones harbor a wide array of microorganisms 
which includes Coagulase negative Staphylococci (CONS) 
Staphylococcus aureus, Escherichia coli, Klebsiella 
pneumoniae, Acinetobacter species, Enterococcus faecalis, 
and Pseudomonas aeruginosa.[9-10]. Multidrug resistant 
strains like Methicillin resistant Staphylococcus aureus 
(MRSA) and Extended spectrum beta lactamases producing 
organisms (ESBL),high-level aminoglycoside-resistant 
Enterococcus, and carbapenem-resistant Acinetobacter 
baumanii [17-18] have also been isolated from mobile 
phones. Majority of the staff neither clean their mobile phones 
regularly nor wash hands after using these mobile phones 
[18] There are no restrictions on the use of mobile phones in 
the hospital setting and no guidelines have been formulated 
on cleanliness of mobile phones in the healthcare settings. 
Further sharing of mobile phones between the hospital staff 
may distinctly facilitate the spread of potentially pathogenic 
bacteria to the community. Operation Theatre (OT) of any 
hospital offers cleanest and sterile environment for patients 
undergoing surgeries. The cell phones are possessed by all 
HCWs working in OT. Before entering the operating theatres 
anaesthetists change into sterilised theatre suits but do not 
perform routine hand washing or decontamination. However 
the practice of hand washing and decontamination is strictly 
followed when performing invasive procedures. Therefore it is 
possible that the use of personal items in the theatre will 
contribute to contamination of anaesthetists' hands and be a 
source of transmission of pathogenic organisms from the 
hospital wards and the community in to the operation theatres. 
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Our study was conducted with the aim to screen the mobile 
phones of health-care personnel for various bacteria and 
fungi with special reference to methicillin-resistant 
Staphylococcus aureus (MRSA), Staphylococci, pseudomonas, 
coagulase negative staphylococci and pseudomonas and to 
evaluate the amount of contamination of the hand and mobile 
phones in anaesthetists working in the operation theatre and 
formulate suitable guidelines for their decontamination to 
screen the mobile phones of healthcare workers so as to 
elucidate all possible contaminants which can act as a source 
of infection, with their antibiotic resistance pattern. 

MATERIALS AND METHODS
80 Health care workers working in the operation theatres at Sri 
Lakshmi Narayana Institute of Medical sciences, puducherry 
were enrolled in the study. Study includes Doctors and Nurses 
from surgical operation theatre. Consent was obtained from 
the Doctors before inclusion in the study. Samples from mobile 
phones and ngertips were taken by sterile wet (sterile 
distilled water) swab stick. Microbiological cultures of all the 
samples were done and culture growths were subjected to 
antibiotic sensitivity.The procedure of specimen collection 
was explained to the volunteers and a questionnaire was 
lled after obtaining informed consent. Institutre Ethical 
clearance for the study was obtained from the Ethical review 
committees of Sri Lakshmi Narayana Institute of Medical 
sciences, Puducherry.The swabs were in the laboratory to 
inoculate on Blood Agar and Mac.Conkey Agar plates. The 

oplates were incubated at 37 C for upto 48 hours. Colonies were 
counted and the organisms were identied up to species level 
by using Gram's staining, colony morphology and 
appropriate bio chemical tests. For identication of Gram 
positive cocci (GPC); Staphylococcus aureus was identied by 
the catalase and coagulase tests. They were further checked 
for sensitivity to methicillin to differentiate between Methicillin 
Resistant Staphylococcus aureus (MRSA). Nonhaemolytic, 
catalase-positive, coagulase negative GPC were identied as 
Micrococcus species while the other catalase-positive, 
coagulase-negative Gram positive cocci were grouped as 
coagulase-negative Staphylococci (CNS). The Oxidase and 
catalase test was carried out for the Gram negative bacilli.

RESULTS
Table.1: Shown Microorganism isolated from mobile phones 
from Health care workers.

DISCUSSION
In this study we assessed the contamination of anaesthetists 
and Nurses hands and personal items used with human 
pathogenic microorganisms which may act as nosocomial 
pathogens in the operation theatre setting. Hands have been 
implicated as one of the most important transmission source 
of nosocomial pathogens in the health care setting. Increased 
clinical activity has been shown to result in increase of total 
bacterial counts on the hands of medical staff. Therefore 
maintaining good hand hygiene is important prior to patient 
handling. Further hand hygiene is considered to be a most 
simple, inexpensive and effective tool in reducing nosocomial 
infections.

In present study, microorganism contamination rate of mobile 
phones were 50 %. The predominant pathogenic 

microorganisms isolated from the mobile phones of Doctors of 
Surgery department were Staphylococcus aureus, followed 
by Methicillinresistant Staphylococcus aureus and 
Pseudomonas. In present study, Methicillin-resistant 
staphylococcus aureus and Pseudomonas both were 
important nosocomial microorganisms isolated from mobile 
phones of Doctors in our surgical department. Doctors are 
carrying their mobile phones with pathogenic microorganisms 
to their surgical outpatient department, surgical wards, 
surgical intensive care unit, surgical operation theatre, 
surgical post operative ward and also to their homes. Further 
study may be required to nd out whether Mobile phones of 
Doctors are involved in transmitting nosocomial infection. 
Other studies had also shown contamination of White coats of 
Doctors, Security Swipe Cards and Scanners of Hospital, 
Stethoscope of Doctors by pathogenic microorganism [18-21]. 

Simple hand washing has been shown to be effective in 
reducing the transmission of pathogenic bacteria and viruses 
among health care workers especially during outbreaks. 
Generally majority of the doctors and Nurses used personal 
items such as mobile phones,Pens and wrist watches during 
the theatre sessions. Studies investigating personal items 
such as mobile phones, wrist watches, stethoscopes, pens and 
ties of doctors and Nurses have been shown to harbour 
nosocomial pathogens. As these items are constantly used in 
and out of hospital, they can act as transmission vehicles of 
pathogenic organisms. Due to low awareness among the 
medical staff these items are infrequently disinfected and 
extensively used in the hospitals. Currently there are no 
restrictions for bringing and using these items within the 
sterile environment of the operation theatre. Further there is a 
lack of guidelines and recommendations regarding the use of 
personal items within the hospital and routine surface 
disinfection practices. 

The present study reports were obtained Hand washing was 
performed by 50% (n=40/80) doctors and Nurses entering the 
theatre. 95% (n=76/80) brought their mobile phone to the 
theatre and 80% used it at least once during the theatre 
session. Bacterial growth was detected from mobile phone 
swabs. Staphylococci were predominantly cultured from all 
the specimens tested. Staphylococci 15%, Methicillin- 
resistant Staphylococcus aureus (MRSA) 10%, pseudomonas 
5%, coagulase negative staphylococci 15%,pseudomonas 5% 
and total 50% anaesthetist, other doctors and Nurses mobile 
phones growth were detected. Doctors and Nurses should be 
aware that their personal objects used in the hospital 
environment may be contaminated by pathogenic 
microorganism. Few studies were done in Nurses but we didn't 
concentrate in this study on Nurses. 

Our study revealed that almost 50% of the doctors and nurses 
used their mobile phones during the operation theatre shift. In 
present study, microorganism contamination rate of mobile 
phones were 50 %. The predominant pathogenic 
microorganisms isolated from the mobile phones of Doctors 
and Nurses of Surgery department were Staphylococcus 
aureus, followed by Methicillin resistant Staphylococcus 
aureus and Pseudomonas. In present study, Methicillin-
resistant staphylococcus aureus and Pseudomonas both were 
important nosocomial microorganisms isolated from mobile 
phones of Doctors and Nurses in our surgical department. 
Doctors and Nurses are carrying their mobile phones with 
pathogenic microorganisms to their surgical outpatient 
department, surgical wards, surgical intensive care unit, 
surgical operation theatre, surgical post operative ward and 
also to their homes. Further study may be required to nd out 
whether Mobile phones of Doctors and Nurses are involved in 
transmitting nosocomial infection. Other studies had also 
shown contamination of White coats of Doctors, Security 
Swipe Cards and Scanners of Hospital, Stethoscope of 
Doctors by pathogenic microorganism [21-26]. 
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Microorganism isolated from
mobile phones

Health care workers 
(n=80)

Staphylococcus aureus 12 (15%)

Methicillin-resistant
Staphylococcus aureus(MRSA)

8 (10%)

Pseudomonas 4 (5%)

Candida 0

Coagulase negative staphylococci 12 (15%)

Bacillus subtilis 4 (5%)

Total 40 (50%)
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CONCLUSION
A signicant number of mobile phones in the Operation 
Theatre were found to be contaminated with bacteria. Most of 
these bacteria though are nonpathogenic in normal 
circumstances but may become signicant among the patient 
population. Daily disinfection practice of mobile phones of all 
Health Care Workers should be part of Operation Theatre 
safety protocols for prevention of infection. Doctors and Health 
Care Workers (Nurses) both should be aware that they may 
carry pathogenic microorganism on their mobile phones. 
Cleaning of mobile phones with antiseptic solution along with 
emphasis on correct hand-washing technique should be 
given. Use of hands free kit for mobile phones may be useful in 
preventing direct contact of hands with mobile phones in 
hospital. Bacterial contamination on mobile phones may be 
reduced by making them with special material which prevents 
growth of microorganism which required further research. 
Developing active preventive strategies like routine 
decontamination of mobile phones with alcohol containing 
disinfectant materials might reduce cross-infection. Another 
way of reducing bacterial contaminations on mobile phones 
might be the use of antimicrobial additive materials. We could 
easily avoid spreading bacterial infections just by using 
regular cleaning agents and rearranging our environment. 
Further studies are required in the Large number of  doctors 
and other Health Care Workers and they are more 
contaminated by their mobile and other objects.

Adoption of new communication technologies will always be a 
part of clinical medicine and healthcare facilities, and there 
will always be cross-contamination risks of mobile 
communication devices. Finally, new designs and 
technologies, especially new materials to reduce handling, 
contamination, and to ease cleaning, are welcome. A 
signicant number of mobile phones in the Operation Theatre 
were found to be contaminated with bacteria. Most of these 
bacteria though are nonpathogenic in normal circumstances 
but may become signicant among the patient population. 
Daily disinfection practice of mobile phones of all Health Care 
Workers should be part of Operation Theatre safety protocols 
for prevention of infection.

REFERENCES
[1].  Soto RG, Chu LF, Goldman JM, Rampil IJ, Ruskin KJ (2006) Communication in 

critical care environments: mobile telephones improve patient care. Anesth 
Analg 102: 535-541. 

[2].  Ramesh J, Carter AO, Campbell MH, Gibbons N, Powlett C, Moseley H Sr, 
Lewis D, Carter T (2008) Use of mobile phones by medical staff at Queen 
Elizabeth Hospital, Barbados: evidence for both benet and harm J Hosp 
Infect 70: 160-165. 

[3].  Manning ML, Davis J, Sparnon E, Ballard RM (2013) iPads, droids, and bugs: 
Infection prevention for mobile handheld devices at the point of care Am J 
Infect Control 41: 1073-1076. 

[4]. Visvanathan A, Gibb AP, Brady RR (2011) Increasing clinical presence of 
mobile communication technology: avoiding th he pitfalls. Telemed J E Health 
17: 656-661. 

[5].  Vilella A, Bayas JM, Diaz MT, Guinovart C, Diez C, Simó D, Muñoz A, Cerezo J 
(2004) The role of mobile phones in improving vaccination rates in travelers. 
Prev Med 38: 503-509. 

[6].  Visvanathan A, Gibb AP, Brady RR. Increasing clinical presence of mobile 
communication technology: avoiding the pitfalls. Telemed J E Health 
2011;17:656–61.

[7].  Goldblatt JG, Krief I, Klonsky T, Haller D, Milloul V, Sixsmith DM, et al.Use of 
cellular telephones and transmission of pathogens by medical staff in New 
York and Israel. Infect Control Hosp Epidemiol 2007;28:500–3.

[8].  Ramesh J, Carter AO, Campbell MH, Gibbons N, Powlett C,Moseley Sr H, et al. 
Use of mobile phones by medical staff at Queen Elizabeth Hospital, 
Barbados: evidence for both benet and harm. J Hosp Infect 2008;70:160–5.

[9].  Manning ML, Davis J, Sparnon E, Ballard RM. iPads, droids, and 
bugs:infection prevention for mobile handheld devices at the point of care. 
Am J Infect Control 2013;41:1073–6.

[10].  Brady RR, Verran J, Damani NN, Gibb AP. Review of mobile communication 
devices as potential reservoirs of nosocomial pathogens.J Hosp Infect 
2009;71:295–300.

[11]. Ustun C, Cihangiroglu M. Health care workers' mobile phones: a potential 
cause of microbial cross-contamination between hospitals and community. J 
Occup Environ Hyg 2012;9:538–42.

[12].  Foong YC, Green M, Ogden K. Mobile phones as a potential vector of infection 
in a paediatric ward. J Paediatr Child Health 2013;49: 1083–4.

[13].  Jeske HC, Tiefenthaler W, Hohlrieder M, Hinterberger G, Benzer A.Bacterial 
contamination of anaesthetists' hands by personal mobile phone and xed 
phone use in the operating theatre. Anaesthesia 2007;62:904–6.

[14]. Brady RR, Verran J, Damani NN, Gibb AP (2009) Review of mobile 
communication devices as potential reservoirs of nosocomial pathogens. J 
Hosp Infect 71: 295-300. 

[15]. Jayalakshmi J, Appalaraju B, Usha S (2008) Cellphones as reservoirs of 
nosocomial pathogens. J Assoc Physicians Ind 56: 388-389. 

[16]. Singh S, Acharya S, Bhat M, Rao SK, Pentapati KC (2010) Mobile phone 
hygiene: potential risks posed by use in the clinics of an Indian dental school. J 
Dent Educ 74: 1153-1158. 

[17]. Ustun C, Cihangiroglu M (2012) Health care workers' mobile phones: a 
potential cause of microbial cross-contamination between hospitals and 
community. J Occup Environ Hyg 9: 538-542. 

[18]. MJ Sultan, A Alm, A Hindmarsh, and RA Greatorex; Security Swipe Cards and 
Scanners are a Potential Reservoir for Hospital-Acquired Infection, Annals of 
The Royal College of Surgeons of England, 2009 March;91(2): 155–158.

[19]. Wong D, Nye K, Hollis P.; Microbial ora on doctors' white coats. British 
Medical Journal 1991 December 21;303(6817): 1602–1604. (Pubmed)

[20]. Banu A, Anand M, Nagi N; White coats as a vehicle for bacterial 
dissemination, Journal of Clinical and Diagnostic Research 2012 
Oct;6(8):1381-4.

[21]. Marinella MA, Pierson C, Chenoweth C. The stethoscope: a potential source 
of nosocomial infection?Arch Intern Med 1997; 157:786-790.

[22]. Bhat SS, Hegde SK, Salian S. Potential of Mobile Phones to Serve as a 
Reservoir in Spread of Nosocomial Pathogens. Online J Health Allied Scs. 
2011;10(2):14.

[23]. Trivedi HR, Desai KJ, Trivedi LP, Malek SS, Javdekar TB. Role of mobile phone 
in spreading hospital acquired infection: a study in different group of health 
care workers. National Journal of Integrated Research in Medicine. 
2011;2(3):61-66.

[24]. Fatema Ulger, Saban Esen, Ahmet Dilek, Keramettin Yanik,Murat Gunaydin 
and Hakan Leblebicioglu. Are we aware how contaminated our mobile phone 
with nosocomial pathogens. Annals of Clinical Microbiology and 
Antimicrobials. 2009;8:7:1-4.

[25]. Tekerekoglu MS, Duman, Y, Serindag A, Cuglan SS,Kaysadu, H, Tunc E, et al. 
Do mobile phones of patients, companions and visitors carry multidrug-
resistant hospital pathogens? American journal of infection control. 
2011;39(5):383-385.

[26]. Jagadeesan Y, Deepa M, Kannagi M. Mobile phones as fomites in Microbial 
dissemination. International Journal of Current Science. 2013;5(1):6-14.

VOLUME - 10, ISSUE - 01, JANUARY - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

76 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS


