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Abstract: Nosocomial infections continue to pose risks of increased mortality and morbidity 
in patients. The hands of healthcare workers (HCWs) play an important role in transmission 
of this infection.Mobile phones have become one of the most indispensable accessories of 
professional and social life. The present study was undertaken with objectives to screen 
mobile phones of health care personnel for the presence of micro-organisms, to isolate and 
identify the micro-organisms with the help of standard laboratory techniques. Materials & 
Methods: 50 Mobile phones from hospital staff workers, students and technicians were 
studies. This study was carried out at Rama Medical College Hospital and Research Centre, 
Kanpur. Results: A total of 50 mobile phone swabs were analyzed for presence of micro-
organisms in this study. Out of the 50 mobile phones, spores are isolated from 11(22%) and 
pathogenic micro-organism were isolated from 17(34%) mobile phones. Among 17 isolates 
15 were gram positive cocci (GPC) and 2 were gram negative bacilli (GNB). Among 15 GPC 
coagulase negative staphylococci (71%)12 was dominant organism followed by S.aureus 
3(17.64%.). Among  2 isolates of GNB  Acinetobacter spp. 1(6%) and Enterobacter 
aerogenes 1(6%) were seen. Conclusions: Avoiding using of mobile phones in hospital 
premises is important as it carries and plays an important role in spreading nosocomial 
infection. Therfore Proper cleaning  of mobile phone should be done regulary.
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INTRODUCTION

Nosocomial infections continue to pose 
risks of increased mortality and morbidity 
in patients. The hands of healthcare 
workers (HCWs) play an important role in 
transmission of this infection[1]. Mobile 
phones have become one of the most 
indispensable accessories of professional 
and social life. They are increasingly 
becoming an important means of 
communication worldwide being easily 

accessible, economical and user-friendly. 
They are widely used by the healthcare 
workers (HCWs) and non-HCWs equally 
in every location. With all the 
achievements and benefits of the mobile 
phone, it is easy to overlook the health 
hazard it might pose to its many users . 
The constant handling of mobile phones 
by users in hospitals (by patients, visitors 
and HCWs, etc.) makes it an open 
breeding place for transmission of 
microorganisms, as well as health care-
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associated infections (HAIs).[2] These 
mobile phones could act as a reservoir of 
infection which may facilitate patient to 
patient transmission of micro-organisms in 
hospital setting. Doctors and healthcare 
staff working in intensive care units and 
operating units are highly exposed to 
deadly micro-organisms. These mobile 
phones used by health care personnel often 
become carriers and spread micro- 
organisms wherever they are taken along.  
Colonized micro-organisms in the devices 
of health care personnel may be 
transmitted to patient even if patients do 
not have direct contact with mobile 
phones. Nosocomial infection may be 
caused in patients with weak immune 
system but micro-organisms may not cause 
any harm in patients with strong immune 
system.[3] Hence the present study was 
undertaken with objectives to screen 
mobile phones of health care personnel for 
the presence of micro-organisms, to isolate 
and identify the micro-organisms with the 
help of standard laboratory techniques.

MATERIALS & METHODS

This is a cross-sectional study. Swabs of 
mobile phones of 50 hospital staff 
workers, students and technician were 
taken. All students, hospital staff workers 
and techinician and  of all age group and 
of both genders  were included in this 
study. This study was carried out at Rama 
Medical College Hospital and Research 
Centre, Kanpur. Sterile cotton swab 
moistened with sterile normal saline is 
used to collect the specimen. Swab was 
rotated on the touch screen side and back 
of mobile phones . Phone having key pad, 
swabs were rotated on keypad also. The 
swabs are immediately inoculated and 
streaked into MacKonkey agar and blood 
agar plate. Plates were incubated 

aerobically at 37˚C for 24 hrs. Isolated 
organisms were processed according to 
colony morphology, gram stain. 
Organisms were identified according to 
standard protocol. Gram negative bacteria 
are identified by appropriate biochemical 
i.e  Indole,citrate,urease,TSI and manitol 
motility test. Tests for identification of 
gram positive cocci included Catalase, 
Coagulase (slide and tube) urease and bile 
esculin test . 

RESULTS

A total of 50 mobile phone swabs of 
students and hospital staff workers  are 
analyzed for presence of micro-organisms 
in this study. In the study, 30 are male and 
20 were female. Out of the 50 mobile 
phones, spores are isolated from 11(22%) 
and pathogenic micro-organism were 
isolated from 17(34%) mobile 
phones.[Table 1] Among 17 isolates 15 
were gram positive cocci (GPC) and 2 
were gram negative bacilli (GNB). Among 
15 GPC coagulase negative staphylococci 
(71%)12 was dominant organism followed 
by S.aureus 3(17.64%.). Among  2 isolates 
of GNB  Acinetobacter spp. 1(6%) and 
Enterobacter aerogenes 1(6%) were seen. 
Among 17 positive growth, 16 was 
monomicrobial, and 1  was of poly 
microbial growth. It is suggested that 
proportion of contamination of male staff 
10(59%) were more then contamination of 
mobile phones of female staff(41%) in 
hospital.

Table 1: Growth from Mobile phones

No. of Mobile phones 50

No. Of Mobile phones with 
bacterial growth

27(54%)

 Non pathogenic growth 11(22%)
 Pathogenic growth 17(34%)
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Table 2: Pathogenic Bacterial Growth

Gram positive cocci 15
 CONS 12
 S.aureus 3

Gram Negative bacilli 2
 Acinetobacter spp. 1
 E.aerogens 1

DISCUSSION

The present study was conducted at 
tertiary care hospital. A total of 50 mobile 
phone swabs of staff workers, students and 
technician were taken. It was revealed that 
of 17 (34%) were contaminated with 
pathogenic microorganism. Study 
conducted by Aamira HA etal eastern 
saudi arabia shown that 16.7% of the 
samples were positive for pathogens 
known to be associated with nosocomial 
transmission, such as Enterococci spp, S. 
aureus and K. pneumonia. Vancomycin-
Resistant Enterococci (VRE) and 
Methicillin-Resistant S. aureus (MRSA) 
were not isolated[4].  While studies 
conducted by Karabay et al., Ulger F. et 
al., Tambekar D. H. et al. found higher rate 
of mobile contamination than our study i.e. 
90.98%, 94.5%, 95% respectively[5,6,7].

Isolation of Coagulase negative 
Staphylococci was predominant in our 
study  i.e. 71% which is comparable with 
study of Karabay O et al., Killic I. H. et al. 
and Ulger F. et al. who found Coagulase 
negative Staphylococci isolation 68.4%, 
60% and 58.96% respectively [3,5,6]. Study 
by Datta P. et al. found less isolation of 
coagulase negative Staphylocci i.e. 
13.19% and reported Staphylococcus 
aureus (36%) as the dominant pathogen [2]. 
Similarly study conducted by Tambekar D. 
H. et al. found Staphylococcus aureus as 
the major pathogen (20%) [7].

In our study isolation of staphylococcus 
aurus from mobile phones is17.64% . 
Staphylococcus aureus is one of the most 
common causes of nosocomial 
infections. S. aureus is a gram-positive 
cocci and is normally found on the skin, as 
well the respiratory tract of 
humans[9, 10]. S. aureus can cause a host of 
various illnesses, from minor skin 
infections to much more serious diseases 
which include pneumonia and bacteremia. 
Methicillin-resistant Staphylococcus 
aureus (MRSA) is of particular importance 
in the medical community, as it has 
evolved resistance to beta-lactam 
antibiotics. However, their occurrence on 
phone surfaces has been shown to be 
relatively rare compared to susceptible 
strains, with a higher rate of occurrence 
amongst phones in the hospital than on 
personal mobile phones[12].

 In this study Among gram negtive bacilli 
Acinetobacter was reported.  This 
organism is among multiple-resistant 
species causing nosocomial infections in 
hospitalized patients. As reported in a 
study, it was the commonest isolated 
gram-negative bacilli recovered from cell 
phones used by HCWs. The bacteria can 
survive for weeks and multiply rapidly in a 
warm environment due to resistance to 
drying[8].The presence of Gram‐negative ro
d, E.aerogenes, a member  of  the  
coliforms,  indicates  the  possibility  of  
the  presence  of  the  faecal  
contamination  on  the  mobile  
phone. Gram  negative  sepsis is most 
commonly  caused  by  E. coli,  Klebsiella  
spp  Enterobacter spp  and  Pseudomonas 
aeruginosa [15]. 

Out of these four bacteria  
used to cause sepsis, we isolated and identi
fiedE.aerogenesfrom mobile and the perce

http://www.cdc.gov/mrsa/pdf/SHEA-mrsa_tagged.pdf
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ntage  bacteria found to be 6% in our inves
tigation . The percentage of Enterobacter 
aerogenesisolated from mobile phone was2
3.53% found by verma DK etal on the year 
2015 in ethiopia[15], which  is  higher  than  
our  study.

CONCLUSIONS

This study emphasizes that mobile phones 
act as a carriers & may play an important 
role in spreading of nosocomial 
infection.Many studie [12,13]. have reported 
that the majority of people, including 
health care workers, do not clean their 
mobile device. This poses a potential risk 
factor, as many doctors and nurses not 
only carry their mobile devices with them, 
but some have also reported using them 
while observing patients. The most widely 
used disinfecting agent for bacterial 
contamination of cell phones in these 
studies is 70% isopropyl alcohol, which 
works by damaging the bacterial cell 
membrane and denaturing proteins found 
in the cytosol . However, 
recommendations for proper cleaning have 
not yet been established as many phone 
manufacturers recommend against using 
alcohol to clean their phones[14].

REFERENCES

1.  Datta P et al. Bacterial 
contamination of mobile phones of 
health care workers. Indian Journal 
of Medical Microbiology.July-
September-2009; 27(3):279-81

2.  Selim HS et al.Microbial 
contamination of mobile phones in 
a health care setting in Alexandria 
Egypt. GMS Infection control 
2015;10:1-9.

3.  Killic et al. The microbial 
contamination of mo- bile phones 

used by healthcare staff. Pakistan 
Journal of Biological Sciences. 
2009; 882-884. 

4.  amira HA etal. Isolation and 
identification of microbes 
associated with mobile phones in 
Dammam in eastern Saudi 
Arabia.journal of family and 
community medicine: 
2010;17(1):11-14.

5.  Karabay et al. The role of mobile 
phones in the spread of bacteria 
associated with nosocomial 
infections. J Infect Developing 
Countries 2007; 1(1):72-73.

6.  Ulger  F et al. Are we aware how 
con- taminated our mobile phones 
with nosocomial pathogens?. 
Annals of Clinical Microbiology 
and Antimicrobials; Annals of 
Clinical Microbiology and 
Antimicrobials 2009, 8:7 

7. Tambekar DH et al.Nosocomial 
hazards of doctor’s mobile phones 
in hospitals. Journal of Medical 
Sciences; 2008; 8(1):73-76.

8.  Saeedeh Haghbin et al. Bacterial 
Contamination of Mobile Phones 
and Pens in Pediatric and Neonatal 
Intensive Care Units. 
Int.J.Curr.Microbiol.App.Sci;  
2015,4(2): 75-81.

9.   Nikolic M, Arandjelovic M, 
Stankovic A, Krivokapic L. 
Bacterial contamination of mobile 
phones used in hospitals. 
HEALTHMED. 2011;5:1254-
1259.

10.  Chaibenjawong P, Foster SJ. 
Desiccation tolerance in 
Staphylococcus aureus. Archives of 
microbiology. 2011;193:125-135.

11.  Yusha’u M. Isolation of bacteria 
and fungi from personal and public 

http://support.apple.com/kb/ht3226
http://support.apple.com/kb/ht3226


RAMA Univ. J. Med Sci 2016;2(3):13-17                                                                                      R. Sujatha  et.al

17

mobile cellphones. International 
Journal of Biomedical and Health 
Sciences. 2010;6;98-102.

12.   Jeske H, Tiefenthaler W, 
Hohlrieder M, Hinterberger G, 
Benzer A. Bacterial contamination 
of anaesthetists' hands by personal 
mobile phone and fixed phone use 
in the operating theatre. 
Anaesthesia. 2007;62:904.

13.  Ulger F, Esen S, Dilek A, Yanik 
K, Gunaydin M, Leblebicioglu H. 
Are we aware how contaminated 
our mobile phones with 
nosocomial pathogens? Annals of 
clinical microbiology and 
antimicrobials. 2009;8:7-7.

14.  Brady RRW et al. Review of 
mobile communication devices as 
potential reservoirs of nosocomial 
pathogens. The journal of hospital 
infection. 2009; 71: 295-300.

15.  Bone  RC et al. Gram‐negative  
sepsis: a dilemma 
of modern medicine. Clin. 
Microbial. Rev. 1993;6(1):57‐68. 

16.  Deepak Kumar Verma. Isolation 
and characterization of bacteria 
from mobile phones of students 
and employees at university of 
gondar, Ethiopia. Bulletin of 
Pharmaceutical Research 
2015;5(3):96-100.

CORRESPONDING AUTHOR:
Dr. R.Sujatha
Professor and Head of Department of Microbiology
Rama Medical College Hospital& Research Centre,Mandhana, Kanpur, U.P.
EmailID: drsujatha152@gmail.com

mailto:drsujatha152@gmail.com

