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Presence of Multidrug-Resistant Bacteria on Mobile Phones
of Healthcare Workers Accelerates the Spread of Nosocomial
Infection and Regarded as a Threat to Public Health in
Bangladesh

Tonmoy Debnath, Shukanta Bhowmik', Tarequl Islam?, Mohammed Mehadi Hassan Chowdhury?

Department of Public Health and Institute of Public Health, Chung Shan Medical University, Taichung City, Taiwan, Departments of 'Microbiology and
2Applied Chemistry and Chemical Engineering, Noakhali Science and Technology University, Noakhali, Bangladesh

Recently, mobile phones have become a potent vector for the transmission of pathogens. In hospitals, the use of the mobile phones by healthcare
workers in an unhygienic manner accelerates the spread of nosocomial infection. We aimed to investigate the prevalence of microbiological
contamination of mobile phones belonging to clinicians in Bangladesh hospitals. From 100 samples, we identified 69 isolates of bacteria
including 22 Staphylococcus aureus; 11 Pseudomonas aeruginosa; 14 Escherichia coli; 6 Salmonella typhi 6 and 16 Staphylococcus epidermidis.
On the basis of antibiotic susceptibility test using 11 antibiotics, it has been observed that most of the isolated bacteria became resistant to
antibiotics and compared to other isolates, isolates of S. epidermidis and S. typhi were more resistant and sensitive, respectively. About 68.8%
isolates showed that their resistance capacities against ampicillin but in contrast, 56.6% isolated were susceptible to imipenem. Azithromycin
and imipenem against S. aureus, gentamicin against P, aeruginosa, tetracycline and imipenem against E. coli, tetracycline against S. typhi, and
S. epidermidis revealed significant antimicrobial affectivity. We found that mobile phones are potential vectors to spread antibiotic-resistant
nosocomial pathogens. Based on the study, an effective disinfection practice for cellular phones used in hospitals should be introduced to
prevent the potential of cross-contamination.
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rise and contributes significantly to morbidity and mortality
of the patients. One-third of all nosocomial infections caused
by organisms acquired from a hospital environment are
preventable.l”) Contamination of healthcare workers’ mobile
phones are closely related to the healthcare environment
contamination and nosocomial infection.®® Hands of healthcare
workers (HCWs) play a significant role in the transmission

INTRODUCTION

For individual telecommunication, mobile phones are
long-range, bearable electronic devices that are radically
becoming an essential means of communication worldwide
and are common, beneficial and user-friendly.[! Although
mobile phones have more benefits side compare with the
harmful side, the cell phones have been identified as one of

the media by which bacteria pathogens could be transmitted.®!
They also act as important origins of nosocomial infections
among hospitalized patients.?# A mobile phone can harbor
more microorganisms than a man’s lavatory seat, the sole of
a shoe, or a door handle.! Hospital-acquired infections (HAI)
appearing more than 2 days after enrollments in hospitals and
which do not exist or during admission are generally known
as nosocomial Infection.l”? The global burden of HAI is on the
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of nosocomial pathogens. Mobile phones which are seldom
cleaned and often touched during or following the examination
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of patients without hand washing can act as a reservoir, as
well as a vehicle for transmission of nosocomial infections.!
It is noted that sharing of microbial contaminated mobiles
phones within healthcare and non-healthcare workers could
spread potentially pathogenic bacteria to the community. The
presence of antibiotic-resistant microorganisms on the surface
of mobile phones of HCWs in hospitals poses a threat to
public health.' In developing countries like as Bangladesh,
the prevalence of nosocomial infection is very high due to
improper investigations and lack of knowledge and public
awareness.['"'2I Although very few studies have reported on
mobile phone contamination among HCWs in Bangladesh, the
results are not very updated and reliable because the antibiotic
resistance pattern of nosocomial microorganisms has changed
in the last couple of years.['¥] Therefore, we investigated the
very recent condition of bacterial contamination of on mobile
phones used by HCWs, as well the antibiotic resistance pattern
of isolated microorganisms.

MAaTerIALS AND METHODS

Study setting, sampling, and processing of samples
This cross-sectional study was conducted for a period of
7 months at Noakhali and Chittagong region in Bangladesh.
A total of 100 swab samples were collected from the mobile
phones of different HCWs in different hospitals by sterile swab
that were moistened slightly with sterile physiological saline
and rubbed over the entire surface of the mobile phone. Swab
samples were then inoculated on nutrient agar and incubated
overnight at 37°C for 24 h.

Isolation and identification of bacteria

For the presumptive isolation and identification of bacteria,
each isolate was further inoculated on a selective medium
such as MacConkey agar media, Mannitol Salt agar, EMB,
Cetrimide agar media plates, and incubated aerobically at
37°C for 24 h. The isolates were then subjected to gram
staining. After that, different biochemical tests such as oxidase
test, indole test, urease test, citrate test, triple sugar iron
test, catalase, and coagulase test were performed according
to the guideline of the Bergey’s manual of determinative
bacteriology.["¥

Antimicrobial susceptibility of the microorganisms to
antibiotics

The standard disc diffusion method!"! was used to determine
the antibiotic resistant pattern of the isolated bacteria
against commonly used antimicrobial agents. We used
11 broad spectrum standard antibiotics disc including
ceftazidime (30 ng), gentamycin (10 pug), azithromycin (15 ug),
tetracycline (30 ug), imipenem (10 ug), ciprofloxacin (15 ug),
chloramphenicol (30 ug), cefotaxime (30 pg), cefoxitin (30 pug),
rifampicin (5 ug), and ampicillin (10 ng). 0.1 ml of McFarland
0.5 suspension of each isolate was spread on the surface of
prepared Mueller—Hinton plates, and the antibiotic discs were
then placed on the surface of the seeded plates at appropriate
spatial arrangement using a sterile forceps. The plates were

then inoculated at 37°C for 24 h and observed for the clear
zone of inhibition. After incubation, the zones of complete
inhibition were measured. The sensitivity patterns were then
determined by a calibrated ruler and interpreted according to
standard guidelines for clinical laboratory standards criteria.l'

ResuLts

The present work was conducted on 100 mobile phones from
HCWs (Healthcare workers) in Noakhali and Chittagong
region. The rate of bacterial contamination of HCWs mobile
phones in this study was 69%. The isolated bacteria were
Staphylococcus aureus;"" Pseudomonas aeruginosa;!"
Escherichia coli;"™ Salmonella typhi,'® and Staphylococcus
epidermidis.'® Out of the 22 isolated S. aureus; 11 (50%),
9 (40.9%), 6 (27.3%), 8 (36.4%), 6 (27.3%), 9 (40.9%), and
7 (31.8%) isolates were resistant to ceftazidime, gentamycin,
azithromycin, tetracycline, imipenem, ciprofloxacin, and
chloramphenicol [Table 1 and Figure 1], respectively.
Similarly, out of the 11 isolated P. aeruginosa; 5 (45.5%),
3 (27.3%), 5 (45.5%), 4 (36.4%), 4 (36.4%), and 4 (36.4%)
isolates were resistant to ceftazidime, gentamicin, tetracycline,
imipenem, ciprofloxacin, and cefotaxime, respectively
[Table 1 and Figure 1]. In total, 6 (42.9%), 6 (42.9%), 5 (35.7%),
5 (35.7%), 8 (57.1%), and 7 (50%) isolates of E. coli were
resistant to ceftazidime, gentamycin, tetracycline, imipenem,
ciprofloxacin, and chloramphenicol, respectively [Table 1 and
Figure 1]. Out of the 6 isolated S. typhi; 2 (33.3%), 2 (33.3%),
1 (16.7%), 2 (33.3%), 3 (50%), and 3 (50%) isolates were
resistant to ceftazidime, gentamycin, tetracycline, imipenem,
ciprofloxacin, and chloramphenicol, respectively [Table 1 and
Figure 1]. Among the 16 isolated S. epidermidis; 8 (50%),
11 (68.8%), 6 (37.5%), 9 (56.3%), 11 (68.8%), and 11 (68.8%)
isolates showed resistance capacity to cefoxitin, gentamycin,
tetracycline, rifampicin, ciprofloxacin, and ampicillin,
respectively [Table 1 and Figure 1]. Finally, we also estimated
the total isolated bacteria among them were almost 45%, 48%,
27%, 36%, 32%, 51%, 40%, 36%, 50%, 56%, and 69% isolates
were resistant to ceftazidime, gentamycin, azithromycin,
tetracycline, imipenem, ciprofloxacin, chloramphenicol,
cefotaxime, cefoxitin, rifampicin, and ampicillin antibiotics,
respectively [Figure 2].

Discussion

From this study, it is proved that antibiotics resistance has
been developed vigorously. The percentage of contaminated
mobile phones was fluctuated compared to other previous
studies.!¥ Different types of parameters may be responsible
for that including sampling, targeted people, place, weather,
methodology, and development of resistance to antibiotics.
However, we used 11 commonly used broad-spectrum
antibiotics against isolated bacteria from mobile phones of
HCWs that are not common in other research works. In our
present study, the isolates of S. aureus was most prevalent;
which is in concordance with that of similar studies.!'”!
The isolate of S. aureus can resist dryness and multiply
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Table 1: Isolated microorganisms and their antibiogram pattern

Antibiotics Sensitivity Staphylococcus Pseudomonas Escherichia Salmonella Staphylococcus
pattern aureus aeruginosa coli typhi epidermidis
(total-22) (total-11) (total-14) (total-6) (total-16)
Ceftazidime Resistant 11 5 6 2 N/A
Intermediate 4 1 1 0 N/A
Sensitive 7 5 7 4 N/A
Gentamycin Resistant 9 3 6 2 11
Intermediate 2 1 0 1 1
Sensitive 11 7 8 3 4
Azithromycin Resistant 6 N/A N/A N/A N/A
Intermediate 5 N/A N/A N/A N/A
Sensitive 11 N/A N/A N/A N/A
Tetracycline Resistant 8 5 5 1 6
Intermediate 5 2 1 3 2
Sensitive 9 4 8 2 8
Imipenem Resistant 6 4 5 2 N/A
Intermediate 2 1 3 0 N/A
Sensitive 14 6 6 4 N/A
Ciprofloxacin Resistant 9 4 8 3 11
Intermediate 5 3 2 0 0
Sensitive 8 4 4 3 5
Chloramphenicol Resistant 7 N/A 7 3 N/A
Intermediate 2 N/A 0 2 N/A
Sensitive 13 N/A 7 1 N/A
Cefotaxime Resistant N/A 4 N/A N/A N/A
Intermediate N/A 3 N/A N/A N/A
Sensitive N/A 4 N/A N/A N/A
Cefoxitin Resistant N/A N/A N/A N/A 8
Intermediate N/A N/A N/A N/A 1
Sensitive N/A N/A N/A N/A 7
Rifampicin Resistant N/A N/A N/A N/A 9
Intermediate N/A N/A N/A N/A 0
Sensitive N/A N/A N/A N/A 7
Ampicillin Resistant N/A N/A N/A N/A 11
Intermediate N/A N/A N/A N/A 0
Sensitive N/A N/A N/A N/A 5

N/A: Not available

rapidly in warm environments like as mobile phones.[2”
In addition, it can cause very sophisticated infections so it
can be a dangerous threat in the future world.*!! We found
P aeruginosa and enteric bacteria (E. coli) in this study that
were supported by other previous studies.['”'*?? Moreover,
S. typhi (Non-fermentative Gram-negative bacteria), which
is commonly found in HAI, was observed in this current
study. This may be principally due to lack of consciousness
and low hygiene standards. Mobile phones users usually
keep their mobile phones in handbags, pockets or even
sometimes place them on contaminated surfaces. Hence,
it was not astonishing that some mobile phones appeared
with 2 or 3 genera including enteric coliform (for example:
E. coli) or nonfermentative Gram-negative bacteria (for
example: S. typhi) during this study, which is consistent with
the reports of previous studies.® Due to multidrug-resistant
organisms, nosocomial infection is becoming a complicated
matter in many healthcare institutions (e.g. Hospitals).!:?!

It has been reported that mobile phone users regularly carry
their phones and touch them on average 150 times/day, and it
can be a good reason for mobile phones to carry the personal
microbiome of their owners.?*! As mobile phones are often
used in close to the patients in hospitals, especially in the
Intensive care unit and operation theater, these patients have
higher risks of nosocomial infections.*>?* In other studies, it
was predicted that mobile phones can be a dynamic source
of nosocomial infection as the use of the hand to hold the
phone comes in close contact with strongly contaminated
body areas (mouth, nose, ears).[*>?” Moreover, almost 30%
of the bacteria on the mobile phones moved onto the owner’s
hands.[" In fact, due to the use and misuse of antimicrobials
in the last few decades, almost all bacteria have been
converted from susceptible to single-drug resistant as well
as multidrug-resistant. Moreover, these multidrug-resistant
bacteria are becoming progressive public health hazard
worldwide.? Irrational use of antibiotics is one of the
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Figure 2: Antibiotic sensitivity and resistance pattern chart of isolated microorganism against different antibiotics

most significant factors for the presence of the emerging
of multidrug-resistant microorganisms everywhere. Poor
drug quality and inadequate doses are also a major reason
for emerging multidrug resistance bacteria which are very
common in developing countries like as Bangladesh.*! If
this situation continues unabated, some fateful day will come
when no dose or level of antibiotic will be effective against
bacterial diseases. Since the abridgement of mobile phone use
by HCWs cannot be an effective method for the preclusion of
nosocomial infections spread, the improvement of efficient
preventive strategies for infection control plan is a vital
necessity to enclose environmental decontamination, hand
hygiene surveillance, and contact isolation for the prevention
of such nosocomial infections.** In the modern era, mobile
devices are a vitally important telecommunication device;
therefore, it may not be practical to stop their use even in
the realm of healthcare. The best way, rather, to manage this
problem could be ultrasonic cleaning by an ultrasonic cleaner
which cleans the mobile phones thoroughly and safely.?” In
addition, the use of 70% isopropyl alcohol®®! or antimicrobial
additive materials can be efficient cleanser in alleviating the
risk of cross contamination.!

CoNncLusIioN

The overall implication of these results is that antibiotics

resistance is increasing day-by-day, especially in healthcare,
where even the mobile phones of healthcare workers
are not only spreading susceptible bacteria but also
spreading multidrug-resistant bacteria causing dangerous
nosocomial infections. If preventive care is not taken, some
fateful time will come when no dose or level of antibiotics
will be effective against bacterial diseases and mobile phones
could also be vehicles for the transmission of biological threat
agents. Our findings demand a comprehensive approach to
minimizing nosocomial infections, which promotes proper
hand hygiene as well as the maintaining the cleanliness of
mobile phones. Finally, further research is applicable to provide
evidence that better mobile phone hygiene will protect the
spread of nosocomial infection.
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