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ABSTRACT
Background: Mobile phones could act as a reservoir of infection which may facilitate patient to patient transmission
of microorganisms in hospital settings. Objectives of the study were to screen the mobile phones of health-care
workers versus non health care workers for microbial contamination with special reference to methicillin-resistant
Staphylococcus aureus (MRSA) and extended-spectrum beta lactamases (ESBL).
Methods: This is a cross-sectional prospective study conducted in a tertiary care hospital among 110 swab samples
collected from the mobile phones of health care workers versus non health care workers. The study duration was 3
months.
Results: 87.3% and 56.4% of the mobile phones of health care workers versus non health care workers yielded
growth. Two and more than two types of growth were predominant among both health care workers (56.4%) versus
non health care workers (29.1%). Coagulase negative Staphylococcus was predominant followed by aerobic spore
bearers and micrococci in the study group.
Conclusions: Health-care personnel should practice increased adherence to infection control precautions such as hand
hygiene.
Keywords: Healthcare workers, Nosocomial pathogens, Mobile phones

INTRODUCTION
The use of electronic gadgets like mobile phones have
become a part of life, They are being used in almost all
places irrespective of hospital halls, laboratories,
outpatient department, operation theatres, and various
areas in the hospital. These mobile phones could
probably act as fomites and may facilitate transfer of
microbes from one patient to another in hospital settings.
They are seldom cleaned and are often touched during or
after examination of patients and handling of specimens
without proper hand washing.1

These mobile phones are now described as “technological
petri dishes” where in they might play a role in hospital
acquired infections as they spread through the hands of
health-care personnel.2 The problem with these gadgets
are when compared to stationary fomites they facilitate
inter-ward (and possibly inter-facility) transmission and
pathogens on them are very difficult to eliminate by
surface cleaners and other disinfectants used routinely in
hospitals.3,4 The use of mobile phones should be weighed
against the risk of contamination and transmission of
infections in hospitals and other health associated units. It
is of utmost importance that the role of electronic gadgets
like mobile phones in spreading infections are identified
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at an earlier stage so that preventive measures can be
taken.5
The study was conducted with the aim to screen the
mobile phones of health-care personnel for various
bacteria and fungi with special reference to methicillinresistant Staphylococcus aureus (MRSA) and extendedspectrum beta lactamases (ESBL).
METHODS
Setting of the study and study design
This study was conducted in a tertiary care hospital
among 110 swab samples collected from the mobile
phones of health care workers. The study duration was 3
months (June to August 2017). This is a cross-sectional
prospective study.
Procurement of permission
Institutional ethical committee approval was obtained
prior to the study. Purpose of the study was explained to
each health care worker and consent was obtained.

aerobically at 37° C temperature for 24 hours. Growth
was processed according to standard microbiological
techniques which includes Gram staining, colony
characteristics and biochemical properties.
Antimicrobial sensitivity testing
Criteria for antimicrobial sensitivity testing was carried
out as per Clinical Laboratory standard institute (CLSI).9
Antimicrobial sensitivity testing was done on Muller
Hinton Agar (MHA) by Kirby Bauer’s disc diffusion
method. Methicillin resistance in Staphylococcus aureus
(MRSA) was tested using Muller Hinton Agar with
Cefoxitin disc (30 mcg) by Kirby-Bauer disc diffusion
methods as per CLSI guidelines.
Suspected extended- spectrum beta lactamases (ESBLs)
producing Enterobactericae was confirmed by double
disk synergy test as per CLSI guidelines.6 Staphylococcus
aureus (ATCC 25923), E. coli (ATCC 25922) and P.
aeruoginosa (ATCC 27853) was used as quality control
throughout the study for culture and antimicrobial
susceptibility testing.
Statistical tool

Methodology
Collection of sample and processing
Sterile swab sticks (Sterilin, UK) were made wet slightly
with physiological saline and rubbed over the entire
surface of the mobile phone. The swab samples were then
sent immediately to the microbiology laboratory for
culture and sensitivity.
Microbiological analysis
The samples were then inoculated on nutrient agar, blood
agar and MacConkey’s agar plates and incubated

The data’s are entered onto an Excel sheet and then
analysed. Simple descriptive statistics expressed in
percentage and Chi-square test are used as statistical tools
in this article.
RESULTS
Table 1 depicts the percentage of microbe growth from
mobile phones of health workers when compared to nonhealth care workers. Of the 55 health care workers, 48
(87.3%) of them yielded growth of some microbes when
compared to non-health care workers where 31(56.4%)
only yielded growth.

Table 1: Percentage of growth from mobile phones of health care workers and non health care workers.

Health care worker (n=55)
Non health care worker (n=55)

Growth obtained
N (%)
48 (87.3)
31 (56.4)

No growth
N (%)
7 (12.7)
24 (43.6)

Fisher’s extract test statistic value is
0.0003; p<0.05

Table 2: Number of mobile phones showing single or mixed microbial flora.

No growth
Single type of growth
Two types of growth
More than two types of growth

Health care worker (n=55)
N (%)
7 (12.7)
17 (30.9)
19 (34.6)
12 (21.8)

Table 2 compares the micro-organism growth pattern in a
health care worker when compared to non health care
worker. The mobile phones of HCW showed 30.9%,

Non health care worker (n=55)
N (%)
24 (43.6)
15 (27.3)
12 (21.8)
4 (7.3)

34.6%. 21.8% vs. non HCW showed 27.3%, 21.8%, 7.3%
growth of single/two/more than types growth
respectively.
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From the below Table 3, the predominant organism being
coagulase negative Staphylococci, aerobic spore bearers,
and Micrococci among HCW and non HCW’s. The other
organisms being MRSA, MSSA, non-fermenters, ESBL
strain of E. coli, which is similar to organisms present in
hospital acquired infections.
Table 3: Isolated organisms from mobile phones of
health care worker vs. non health care worker.

Organism isolated
Coagulase negative
Staphyloocci (CONS)
Aerobic spore bearers
Micrococci
Methicillin resistant S.
aureus (MRSA)
Methicillin sensitive S.
aureus (MSSA)
Non fermenters
E. coli (ESBL)
Total

Health care
worker
N (%)

Non health
care worker
N (%)

14 (28.6)

11 (35.4)

11 (22.4)
12 (24.5)

8 (25.8)
7 (22.6)

1 (2.1)

2 (6.5)

4 (8.2)

1 (3.2)

4 (8.2)
3 (6.1)
49 (100)

2 (6.5)
31 (100)

DISCUSSION
The hospital environment plays a critical role in the
transmission of micro-organisms associated with hospital
acquired infections. The health care workers mobile
phones can provide a reservoir of bacteria known to
cause nosocomial infections.
In this study, mobile phones used by HCWs in various
departments in the hospital, including the operating
rooms and intensive care units (ICU), showed high
contamination with bacterial pathogens.

accordance with the study done by Bhumbla et al, Ulger
et al, Karabay and Kocoglu and Killiac et al.7,10-12
This bacterium is responsible for a large number of
hospital acquired infections and is often difficult to treat
because of its genetic characteristics and growing
resistance to high-powered antibiotics.13 It resists drying
and can multiply rapidly in warm environments such as
mobile phones.14
MRSA and Escherchia coli (ESBL producer) was
isolated from 6.1%, and 6.1% respectively which is very
much lesser than the previous studies Badr et al where
31% cases were MRSA and Pal et al where 21.05% were
MRSA.15,16
The use of mobile phones is extremely important in the
healthcare delivery system and it may not be practicable
to stop its use. Restricted use of mobile phones during
working hours along with proper hand hygiene practices
will enable mobile phones to remain free of
contamination. Some researchers have suggested that the
best way to handle this problem is ultrasonic cleaning by
an ultrasonic cleaner which cleans the mobile phones
thoroughly and safely.17 However, one study reported the
use of 70% isopropyl alcohol as an effective disinfectant
or antimicrobial additive materials which may be
effective in reducing the risk of cross contamination.18,19
In conclusion, we suggest that health-care personnel
should practice increased adherence to infection control
precautions such as hand hygiene. Hand washing after or
before attending a call is to be recommended strictly. The
development of effective preventive strategies for wellpracticed infection control plan is an essential need to
encompass environmental decontamination, hand
hygiene, surveillance, and contact isolation for prevention
of such nosocomial infections.

In this study 87.3% mobile phones of health care workers
and 56.4 % mobile phones of non health care showed
growth. A study done by Arora et al, Ugler et al, Tambe
et al showed 91.6%, 94.5%, 90.98% of phones
demonstrated evidence of bacterial contamination with
different type of bacteria.1,7,8
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In the present study, it was reported that the majority of
health personnel showed polymicrobial growth, i.e.,
30.9% were mono0microbial, 34.6% showed growth of
two bacteria and 21.8% had growth of three or more
bacteria on their mobile phones which is in accordance
with the study done by Chawla et al which stated 40%
mobile phones with two types of organisms, 27.5%
showed the presence of three or more types of organisms
and 25% were monomicrobial.9

1.

The most common organism in both health care workers
and non health care workers is coagulase negative
Staphylococcus and aerobic spore bearers which is in
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