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ABSTRACT

Introduction: The human skin hosts a wide variety of microorgasisvhich have important effects on health,
with a typical hand surface harboring more than h&tterial phylotypes. The hospital environmenvegras a reservoir
for nosocomial pathogens as these pathogens careson environmental surfaces for months. Thus,itands as well as
the skin and clothing of the hospital staff areatundue risk of contamination. When mobile pharesused, they have
direct contact with the human skin and thereby sup® to both the normal flora and pathogenic osgasion the hands.
This contamination can serve as the source of gati®on mobile phones, leading to the prevalent®sgpital acquired
infections. Nosocomial infections affect 1 in 1Qtipats admitted to hospitals which are caused bitirdtug resistant

organisms due to the repeated and improper usetibfatics.

Aim: This study is being carried out to correlate anligtthe sensitivity patterns of the organisms isaldrom
the hands and mobile phones of persons in thehuaaét setup.

Materials and Methods: Samples were collected from the hands and mobitegs of 204 healthcare workers
working at Punjab Institute of Medical Sciencedaddhar over a period of 2 months. The subculture® streaked onto
Blood Agar and MacConkey Agar plates. These plateie incubated aerobically at 37°C for 48 hourse Plates were
observed for growth and organism was identified fofing the colony character, Gram’s staining andclémical

reactions.The isolated organisms were screeneskfitivity to various antibiotics.

Results: From the samples of the 204 individuals, 313 ogasi were obtained. Of these, 113 organisms were
isolated from mobile phones, 166 organisms werkatied from the hands and contamination was obtaine?#t cases.
The growth of one type of organism (51) was obtioe the hands and mobile phones of 51 (25%) stshjer22 (11%)
cases, individual organisms were isolated fromntimbile phones but there was no growth from theesponding hands.
Fifty six (75%) Staphylococcus aureus isolated wessistant to Cefoxitin. Hundred (71%) Coagulasejatige
Staphylococci isolated from hands and mobile phamese Cefoxitin resistant. Out of the 62 Gram-nigabrganisms

isolated from the hands of the subjects, 52 (84%&pwnultiple-drug resistant.

Conclusion: There is a transfer of organisms between the handsnobile phones. The isolation of multi-drug
resistant organisms from both the hands and maibitses is a cause of serious concern as the tneatha disease
caused by such organisms will be recalcitrant. &loge, it is strongly suggested that the use ofilagihones in the
healthcare setup, especially in the sensitive asead as wards should be reconsidered. Healthcarkers are also

advised to regularly wash their hands after usiofpita phones to prevent transmission of diseases.
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INTRODUCTION

Mobile phones have become indispensable accessmtiesommunication in the present scenario. As df 3
January 2016, it is estimated that there exist8®B@nobile phone connections for every 100 citizehghe Indian
population™ ? Rapid advancement in technology has led to mqgifienes becoming constant companions for people day
and night, even culminating the need for many d=visuch as laptops, cameras and music playersisitogle device,
which is probably the major reason for their widesgl and ever-increasing popularitfor most people, cell-phone

texting has become the preferred channel of comration?

The human skin hosts a wide variety of microorgasisvhich have important effects on health, witlygical
hand surface harboring more than 150 bacterialapyyyes® These bacteria include both the normal flora of gkim as
well as pathogenic bacteria, generally prevalenthimm surroundings. When mobile phones are useg, lithge direct

contact with the human skin and thereby exposubmtb the normal flora and pathogenic organisms.

Mobile phones are used by health workers for botfiegsional as well as social applications in thalth care
setup. Studies have shown that the hospital envieorn serves as a reservoir for nosocomial pathogetisese pathogens
can survive on environmental surfaces for mofffisus, the hands as well as the skin and clothirigeohospital staff are
at an undue risk of contaminatiéri. This contamination can serve as the source dfogens on mobile phones, leading
to the prevalence of hospital acquired infectiofisese devices are carried by the health workethdv homes, where

they can lead to the dissemination of infection.

Nosocomial infections affect 1 in 10 patients adaditto hospitals. Intensive care units (ICU) hawe highest
prevalence of hospital-acquired infections as alltesf mechanical ventilation, use of invasive mdares and their

immune compromised status in the hospital sefting.

The organisms which cause these infections mayesistant to multiple drugs, leading to increasenarbidity

and mortality and therefore increased burden ortiomomy.

Over the past three decades, the repeated and pepuse of antibiotics has led to many bacteriedirss
developing multiple drug resistanteThe development of these superbugs (multi druigteeg microorganisms) serves as
a cause for serious concern as an antibiotic esgigtpidemic may be lurking on the horizon. Regemélsearchers in the
US have reported their first case of bacteria tasigo colistin, often regarded as the last-reanfibiotic’*Theanalysis of
the sensitivity patterns of microorganisms is timportant to keep in check the proliferation of tiplé dug resistant

organisms.

With the above reasoning in mind, this study isngetarried out to correlate the organisms isoldtech the

hands and mobile phones of persons in the headtlsedup and to study their sensitivity patterns.
MATERIALS AND METHODS

This study was carried out in Punjab Institute afdital Sciences, Jalandhar, Punjab frofl BBy to 22%uly,
2016. Two hundred and four samples were collectagusterile swabs from hands and mobile phonexioft subjects,
both males and females, of varying age groups, wéie randomly selected from the healthcare setigichwincluded

both office and health workers (including doctonsl gara-medical staff). The objectives of the stugye explained and
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details such as age, gender and details abouti@uahce last cleansing of both hands and molfitmps were obtained.
The samples were initially inoculated on liquid thranedium and after 2 hours of incubation, the slibces were
streaked onto Blood Agar and MacConkey Agar pliEsese plates were incubated aerobically at 37°CG4&hours.
The plates were observed for growth and organism Mantified by noting the colony character andndoGram’s
staining to differentiate between Gram positive &rdm negative bacteria. The final confirmationtled organism was

done by biochemical reactidn.

The isolated organisms were screened for sengitiiot the following antibiotics: Cefoxitin, Imipenem

Cefuroxime, Ceftriaxone, Cefotaxime, Amoxyclav aefixime*
RESULTS

The sample group comprised of 204 healthcare werK87 males (42.7%) and 117 females (57.3%)).
(Figure 1) From the samples of the 204 individuals3 organisms were obtained. Of these, 113 ongmnisere isolated

from mobile phones, 166 organisms were isolatech fitte hands and contamination was obtained in 8dsca

The main organisms isolated were Coagulase Neg&tajghylococcus (CoNS), Staphylococcus aureus &gy

and Acinetobacter species as shown in Figure 2.

The growth of one type of organism (51) was obf@iae the hands and mobile phones of 51 (25%) stgxaic
the 51 organisms, 36 (71%) were CoNS, 9 (18%) v&reaureus, 3 (6%) were Acinetobacter species, 1) (286

Klebsiella species and 2 were contaminants.

In 22 cases, individual organisms were isolateanfiihe mobile phones but there was no growth from th

corresponding hands.

The isolated organisms were 10 (45%) CoNS, 3 (18%)aureus, 3 (14%) Klebsiella species, 3 (14%)

Pseudomonas aeruginosa, 1 (5%) Acinetobacter spaetk2 contaminants

In 57 of the cases, the organism isolated fromntlbile phones was different from those presenthenhiands.
In 53 cases, growths of individual organisms weddaited from the hands but there was no growth fitearcorresponding
mobile phones. The samples of both hands and mpbdees of 21 subjects did not show any growth.r@lyer4 mobile
phones and 43 hands did not show the growth ofh@ogoorganism.

Thirty-five (72.9%) S. aureus from hands and 21.8%) from mobile phones were resistant to Cefoxitin
(Methicillin Resistant Staphylococcus aureus- MR$Rigure 3). Sixty (75%) CoNS isolated from hands 40 (64.5%)
from mobile phones were Cefoxitin resistant (FigdyeOut of the 62 Gram-negative organisms isol&tech the hands of
the subjects, 52 (84%) were multiple-drug resistanB%) were resistant to one antibiotic whereg8%) were sensitive

to all antibiotics (Figure 5). The antibiotic sethgty pattern is depicted in Figure 6.
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GENDER

Figure 1: Gender of Subjects Included in the Study
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Figure 2: Organisms Isolated
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Figure 3: Isolation of MRSA and MSSA
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SENSITIVITY PATTERN OF CoNS
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Figure 4: Sensitivity Pattern of Cons
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Figure 5: Resistance of Isolated Organisms to Numbef Antibiotics
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Resistance of isolated Gram negative organisms to various
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Figure 6: Resistance of Isolated Gram-Negative Orgasms to Various Antibiotics
DISCUSSIONS

The spread of nosocomial infections has becomeausecaf serious concern in recent times due to pheas of
multi-drug resistance organisms and the burderethyecaused on the economy. Previous studies, Br ofisearchers,

have suspected that mobile phones may serve asrsdar the dissemination of these infections.

In our study, the same microorganisms were isolé&t@ah the hands and mobile phones of 51 (25%) stdje
which was lower than findings by Beckstramal (90%)? this indicates that the transmission of bactewanfthe hands
to mobile phones and vice versa is quite commomyMd the isolated bacteria were pathogenic andceaise diseases in
not only the healthcare workers and patients, batalso lead to dissemination of infection amoregrtfamily members

who might also be using the phones.

In 22 (11%) subjects, organisms were isolated ftioenmobile phones but there was no growth of ograsifrom
the corresponding hands. This could be due tol#Bnsing of hands by the subjects before takingstimples. However,

these organisms can again lead to the contaminatithe hands.

In the current study, the organisms were isolatechf/8.9% of hands and 64% of the mobile phonestwhias
lower than findings reported by Jegkeal. (95% for hands and 90% for mobile phon@&s).

In the present study, pathogenic bacteria weratisdlfrom 64% of the mobile phones, which was iordmation
with the studies done by other workers from Turk&¥.3%), and Nigeria (62%). Whereas other workeported lower
values than us as 45%, 43.6%, 40.62% and 32% tiasggd” 18 19 20

However, higher rates of contamination were remgbtig other workers as 89.7%, 94.5% and 96.5% i the

respective studies: 2 2%

No growth was obtained in 74 (36%) mobile phondss Value was higher than the findings reportecther

Impact Factor (JCC): 3.6274 NAAS Rating.48
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workers as 5.5%, 3.5%, 10.3% and 10% respectivéfy?® ‘T his may be due to the regular cleansing of mqttilenes by
the healthcare workers included in our study.

In our study, S. aureus and CoNS were the mosudmty isolated organisms from both hands and raobil

phones, which was in correlation to findings byiwas other studie¥: % 24

In this study we found that 72.9% of the S. aurstngins isolated from hands were methicillin resist while
from mobile phones, the value was even higher &8%7 whereas other workers reported lower findiags2.0% and
31% for hands and 37.7% and 48% for mobile phoaspectively> “However, Tambedkaet al (83%) reported higher

values® The higher rates of resistance might be due tintpeoper and frequent use of antibiotics.

In our study, we isolated 2 (1.7%) Pseudomonasgaeysa, from hands and 4 (3.5%) from mobile phondsch
is similar to findings reported by other workers3a8%, 2.7% and 2.5% in their respective stuffie€: 2 Pseudomonas
aeruginosa is a clinically significant and oppoistin pathogen which often causes nosocomial ifdast The isolation of

such bacteria is of great concern as these baeerigery difficult to manage and treat during mfedtion?®

In the present study, 18 (15.5%) Klebsiella spegiere isolated from hands, which was higher thanfitndings
by other workers as 0.8%%.Eight (7%) Klebsiella species were obtained frombite phones, which was at par to the
results found by Tagoet al, (10%) and higher than the findings by &bl (3%) respectively’ *° Although Klebsiella
species are often found as normal flora in the hum@se and mouth, they can also behave as opp&titupathogens.
Organisms of Klebsiella are known to cause a widdety of diseases such as pneumonia, urinary trdettions,

meningitis and diarrhea among oth&rs.

We obtained 17 (15%) Acinetobacter species fromdhamhich was higher than the findings by Ralal
(8%) *While from mobile phones, 12 (11%) Acinetobacteecps were obtained, which was higher than thairteg by
other workers as 6% and 3% respectivl§’ The Acinetobacter species have been related vétihgra of nosocomial

infections such as urinary tract infections and meand burn infection®.

We also isolated Escherichia coli (E.coli) from trends of one subject. Most E. coli strains docanise disease,

but virulent strains can cause gastroenteritiswairhry tract infectiond®

Eighty-four % of the bacteria isolated during thtsdy were multi-drug resistance, which was highan that
reported by other workers as 36% and 66% respécfivé®This higher finding may be due to the repeated iematoper
use of over-the-counter antibiotics. It can be rirdfd that it will be difficult to treat the persomsfected with these

organisms.

Very few healthcare workers regularly cleanse tplione with disinfectant and as these mobile phanesised
in close proximity to the body, and also to theigoas, they may lead to the spread of nosocomfekttions, posing a

serious risk to immune compromised patients.

Some workers have stated that mobile phones mag halieneficial effect on communication and therefore
improve the quality of patient care in the healtecgetup’ but we found a high number of multi-drug resistamanisms
on the mobile phones, which may be responsibleéhferspread of nosocomial infections. This is beeahe findings by

other researchers only considered the technicalcasmd did not take into account the aspect oietmggy
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CONCLUSIONS

The isolation of multi-drug resistant organismsniréoth the hands and mobile phones is a causeriofuse

concern as the treatment of a disease caused hysganisms will be recalcitrant.

As healthcare workers are more prone to exposureatderia, precautions such as hand washing and goo

hygienic practice is advocated before enteringaftet leaving the hospital.

It is evident from the study that there is a transif organisms between the hands and mobile phdselsile
phones have become common place in daily livesatsaloften help in improving the quality of heatihe provided to the

patients and setting up regulations on their useb@iimpractical.

Although mobile phones provide a technical advaatabey may also have a detrimental effect on mgagie
Therefore, it is strongly suggested that the usmalbile phones in the healthcare setup, espedralije sensitive areas
such as wards should be reconsidered and mobileepimanufacturers should provide a procedure tdizarphones to

hospital standards.

Healthcare workers are also advised to regularlghwtheir hands after using mobile phones to pretieat

possibility of mobile phones serving as vehiclesrahsmission of diseases.
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