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ABSTRACT

Objective: To find out the prevalence and type of microorganisms isolated from mobile phones used by health care workers, students
working/studying in a tertiary care center as well as to find the rate of contamination of the hands of the individual.

Methods: Swabs moistened with sterile saline was used to swab on phone surfaces and was incubated using standard culture and identification
methods. The respective user was instructed to imprint their fingers of both hands on plates of culture media. These were incubated and processed
as per standard culture methods.

Results: The most common isolated microorganisms in both groups were Coagulase-negative Staphylococci (CoNS) and MSSA. Among Mobile
phones of HCW, the highest contamination rate was noted in physicians 70% followed by Intensive care doctors 60%, and Nurses. Finger
impression growth rate was observed high among Nurses 70% followed by Intensive care doctors 60% and physicians 40%.

Conclusion: There is found to be a moderate contamination rate of mobile phones and fingers with pathogenic bacteria as well as normal flora of
skin isolated from health care workers. Mobile phones and hands of Health care workers serve as a potential reservoir for hospital-acquired
infections as multi-drug resistant pathogenic bacteria. In order to reduce the incidence of nosocomial infections, there should be an implementation

of handwashing practices.
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INTRODUCTION

A mobile phone is a long-range personal telecommunication device,
easy to handle, and affordable to everybody and play an inevitable
and irreplaceable role in each one’s social and professional life.
Nowadays, mobile phones have become an inevitable part of our
lives. Their number per capita is often much larger than the
population of a country [1]. Mobile phones generate heat, which
gives the microorganisms an incubating ground to live upon. The
moisture obtained while the phone is left open and the nutrition
obtained in case of food spillage over the phones serve as a prime
breeding ground. The contamination of the mobile phones of health
care workers or students could also lead to nosocomial infections,
which results in a declined quality of health care. The fingers from
the hands of the individual using the mobile phone, being the major
source of contamination from the fingers to the mobile phone
surface and vice versa was also considered in the study [2].

The telecom regulatory authority of India (TRAI) in its annual report
(2009-2010) gave an increase of mobile phone users in India by 49.5%
in just one year [3]. In fact, the number of mobile phones is at a much
higher rate comparing with the population. An average person spends
2 h and 51 min per day on their mobile device. 22% of users check
their phones every few minutes, and 51% of userslook at it a few
times per hour. It suffices to say that we are getting dangerously close
to becoming addicted. Also, the device is almost all day kept close to
the user’s body and held intimately into the hands, carrying sweat.

Health care professional’s mobile phones can also be easily and
quickly contaminated by microorganisms from the hospital
environment, patients, and medical devices since they use constantly
for a medical dictionary, hand reference for drug, laboratory, and
imaging results, and other work-related issues in a clinical setup [4-6].

Considering health care centers, mobile phones have been of a good use
for faster communication, at times within the hospital and it has led to
improved quality of health care. However, there could be certain
disadvantages to be emphasized, such as the transmission of

microorganisms from patients to the health care workers’ mobile phones
and vice versa. They are widely used as a nonmedical portable device,
being so close in contact with the body. There is now an emerging
international consensus that mobile phone use in hospitals, with
appropriate precautions, can improve patient care and pose minimal
risks [7].

Disinfection of mobile phones of health care workers is not done
quite often as it should be. Proper disinfection and sanitization of
mobile phones and hands could result in lower rates of
contamination and improved health care. Decontamination of
mobile phones can be done with alcoholic disinfectants and in a
study, it was noted that ethyl alcohol was 100% effective [8].

As per a new study scheduled for publication, the studies found a
cocktail of live germs, including Staphylococcus and E. coli microbes
on phones. The study recommends that phones should be
decontaminated daily and regularly with either 70% isopropyl or by
sanitising with (ultraviolet) devices like PhoneSoap. The procedure
is that to first clean the phone with a soft, slightly damp lint-free
microfibre cloth, then to use a disinfecting wipe to make it germs
free after you are done cleaning. In case of lack of disinfecting wipes,
rubbing alcohol prepared using 70% isopropyl can be used to spray
and disinfect before the solution dries out. The use of sanitizers to
disinfect hands and frequent hand washing following the 7 step
procedure can reduce the contamination rate and infection spread to
a greater extent. Hand washing is considered one of the best ways of
protection against various microorganisms. Hence the main aim of
this study is to find out the prevalence and type of microorganisms
obtained from the mobile phones used by health care workers or
students working or studying in a tertiary care center.

MATERIALS AND METHODS
Study design and population

After getting ethical approval from the institutional review board, A
prospective study was conducted in a tertiary care teaching hospital-
Saveetha Medical College and Hospital located in Thandalam,
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Kanchipuram district, Tamil Nadu-602105 from June 2020 to
August 2020 for a period of 3 mo.

The study included a total of 75 samples from mobile phones and finger
prints of both hands of HCWs i.e, 20 microbiologists, 10 physicians, 5
intensive care doctors, 20 nurses, medical technicians and lab workers,
13 sweepers and 7 medical students aged from 20 to 60.

Methods

Detailed explanation of the procedure and study was given to the
participant and consent forms were signed before collection of
samples from the individual. Sterile latex gloves were worn before
the collection of samples. Samples from mobile phones and
fingerprints from the ventral surface of the respective individual
were collected. Samples from mobile phones were collected using a
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sterile swab, which was moistened with sterile physiological saline
and was rubbed on both the surfaces of the mobile phone. The swab
samples were immediately streaked into blood agar and MacConkey
agar plates. For the collection of fingerprint sample, the respective
individual was instructed to imprint their fingers of both hands on
the Blood agar and MacConkey agar plates, respectively. The agar
plates were labeled accordingly and were incubated at 37 degrees
Celsius for 24 h. The microorganisms isolated were identified as per
the standard laboratory guidelines.

RESULTS

A total of 75 mobile phones and 75 finger impressions of HCWs were
tested among, 20 microbiologists, 10 physicians, 5 intensive care
doctors, 20 nurses, medical technicians and lab workers,13
sweepers and 7 medical students.

FIG showing sample collection among HCW

mMicrobiologists

® Physicians
Intensive care doctors
Nurses, medical technicians
& lab workers

msweepers

= Medical students

Fig. 1: Of 75 isolates, 50 (66.6%) mobile phones and 45 (60%) finger impressions showed growth of microorganism

The various bacterial isolates recovered from mobile phones of
HCWs were, coagulase-negative Staphylococcus (CoNS) (24; 548%),
followed by methicillin-sensitive S. aureus (MSSA) (11;
22%), Klebsiella pneumoniae (7;14%), Pseudomonas auerginosa (2;
4%), MRSA (5; 10%). CoNS were the most prevalent bacteria

isolated from mobile phones (48%) and hands (57.7%), which
correlates with the results (48%) of Srikanth et al. In the present
study, the mobile phones and fingerprints of HCWs showed a high
contamination rate by bacteria. This correlates with the results of
studies by Elkholy and Ewees from Egypt (96.5%).

Table 1: Showing various organism isolated from mobile phones and fingerprints of HCW

Organism No of isolates from mobile 50 (66.6%) Isolates from fingerprints 45 (60%)
CoNS 24 (48%) 26 (57.7%)
MSSA 11 (22%) 15 (33.3%)
Klebsiella pneumoniae 7 (14%) -
Pseudomonas auerginosa 2 (4%) 1(2.2%)
MRSA 5 (10%) 1(2.2%)
E. coli 1 (2%) 2 (4.4%)
Table 2: Showing growth among mobile phones and fingerprints of various HCW
HCW Total sample Growth in mobile phone Growth in finger prints
Microbiologists 20 8 (40%) 4 (20%)
Physicians 10 7 (70%) 4 (40%)
Intensive care doctors 5 3 (60%) 3 (60%)
Nurses, medical technicians and lab workers 20 11 (55%) 14 (70%)
Sweepers 13 6 (46%) 3(23%)
Medical students 7 3 (42%) 2 (28%)

Total of 5 MRSA was recovered from mobile phones of 2 nurses, 2
ICU doctors and one Physician and one MRSA was isolates from
fingerprints from staff nurse.

Significant difference was found between groups from the results of
their Mobile phones and finger imprints.

Among Mobile phones of 75 HCW, the highest contamination rate was
noted in physicians 70% followed by Intensive care doctors 60%, and

Nurses, medical technicians and lab workers 55% The highest
contamination rate in doctors could be due to patient overload,
improper disinfection usage, inappropriate hand hygiene practice, no
restricting use of mobile phones in clinically sensitive areas.

Of 75 contaminated finger impressions of their hands, the highest
growth rate was observed in Nurses, medical technicians, lab
workers, support staff 70% followed by Intensive care doctors 60%,
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physicians 40% and medical students, microbiologists. High
contamination rate in the hands of support staff could be
unawareness toward the nosocomial infection control policy,
sensitization, and lack of education in implementation of it.

DISCUSSION

Mobile phones are a device that is been widely used in the health
care facility as a non-medical device, having no restrictions for use
regardless of microbial load. It has been increasingly used as a
means of collecting epidemiological data and monitoring diseases
both in the community and in the health care facility. The lack of
restriction may be referred to little awareness about potential risks
posed by mobile phones’ microbial contamination and their role as a
vehicle for transmission of infections [9].

This study revealed that 60% of the mobile phones of health care
workers were contaminated with microorganisms, similar to a study
conducted by Tambe and Pai (2012) 83% of screened mobile phones
of the HCWs showed bacterial or/and fungal contamination. Similar
findings were reported from Hawassa, Ethiopia, Gondar, Ethiopia,
India, Nigeria and Iran. A variation might be observed due to the
difference in adherence to infection prevention like sanitation, hand
washing and awareness of the role of mobile phones in microbial
transmission. The study also revealed that mobile phones get
contaminated through hands and vice versa as bacterial flora
detected in both are similar.

In a study done by Meadow et al. (2014) they characterized microbial
communities on smartphone touch screens to determine whether
there was significant overlap with the skin microbiome sampled
directly from their owners. They found that about 22% of the bacterial
on participants’ fingers were also present on their own phones.
Beckstrom et al. (2013) in their study of bacterial contamination of the
parent’s cell phone in the NICU and the effectiveness of an anti-
microbial gel in reducing transmission to the hands, found that all cell
phones demonstrated bacterial contamination.

In addition, in our study highest finger impression growth rate was
observed in nurses, medical technicians, lab workers, support staff
(67% and 78%, respectively). This agreed with the findings of
Rosenthal et al. in 2005 and in 2013; where compliance was higher
among nurses than among other HCWs.

Lower rates of contamination were found by Kokate et al. (2012)
and Mark et al. where both reported 60% contamination rates of
examined mobile phones of HCWs.

In the current study, CoNS was detected in 48% of the samples from
mobile and fingerprints, followed by MSSA (22%), similar to the
result reported by a study by Bhoonderowa et al. (2014) were CoNS
was the most prevalent (69 %) bacteria from mobile phones of
volunteers in the community. In 2014, a study carried out by
Raghavendra et al revealed that 52% of the examined mobile
phones of HCWs were contaminated by S. aureus.

CONCLUSION

Mobile phones and hands of health care workers serve as a potential
reservoir for hospital-acquired infections as multi-drug resistant
pathogenic bacteria as well as normal flora of skin were recovered.
The contaminated mobile phones and hands pose increased risk
epidemiologically, and their use should be limited to emergency
situations only with due care to reduce the risk of transmission of
nosocomial pathogens as complete restriction may prove
impracticable. The use of a headset during hospital hours is a good
alternative for using mobile phones. Strict infection control
measures, such as hand washing must be advocated [10]. The
infection control practices and simple measures such as proper hand
hygiene practice and regular decontamination and cleaning of
mobile phones with alcohol-containing disinfectant (70% isopropyl
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alcohol) may reduce the risk of hospital-acquired infection caused
by these devices [11].

There is an urgent need to educate awareness among the HCWs
about the potential role of phones in the transmission of infectious
agents in and outside hospital. Infection control committee can step
forward to make clear-cut guidelines regarding the use of phones in
health-care setup. There is a need to produce mobile phones with
protective material against bacterial contamination.
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