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Abstract

Background: Hospital associated infections are a major prahie all hospital settings. The heavy use of cabes
which come in close contact with the body surfacesld act as a fomite for microorganisms and it tamsmit
pathogenic as well as non pathogenic microorgani€ibgective: To determine the rate of bacterial contaminatén
cell phones of hospital staff and to study thetitdogram.Methods: A cross-sectional study was conducted in a tertiary
care hospital. Sterile swabs were collected frothptene surfaces of healthcare workers (HCW). Samples were
processed as per standard microbiological techsigued antimicrobial susceptibility testing was ddResults: Out of
the 100 cell phones studied, 60(60%) showed battgrowth. 28(56%) were from doctors and 32(64%)nfrthe
paramedical staffStaphylococcus aureus with 37(55.23%) isolates was predominant follovagdCONS 12 (17.93%),
Pseudomonas sp. 7(10.44%)E. coli 4(5.97%) andKlebsiella pneumoniae 3(4.47%), 2(2.98% Acinetobacter sp and
Bacillus sp. 36 of HCW had cleaned their cell phones owtloth 16 (44.44%) showed bacterial growth wheghsell
phones had never been cleaned, out of which 4%%68. showed bacterial growth. Among the Gram pesiigolates,
Linezolid and Vancomycin were the most effectiveitaatics and Imipenem and Piperacillin-Tazobactasre most
effective against Gram negative isolat€snclusion: HCW are exposed to pathogenic microorganisms wbarhbe
easily transferred to their cell phones thus actisg source of infection to others. Cleaning diphenes with alcohol
based disinfectants and frequent hand washing i@ ncouraged.
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I ntroduction

Hospital associated infections (HAI) are a major rounds, and even in operation theatres and intensiv
problem in all hospital settings contributing  care units [2,3]. The cell phones make the headtie

significantly to morbidity and mortality of patient A delivery more efficient by increasing the speed of
large number of items used in hospital like =~ communication and contact within institutions.
stethoscopes, patient’s file, bronchoscopes ariddial However the key concern regarding the heavy use of

pens have been reported as exogenous source of Cell phones is that they come in close contact with
infection transferring potentially  pathogenic body surfaces and can act as a vector of pathogenic

microorganisms [1]. The majority of HAI are well as non pathogenic microorganisms [4].
inadvertently transmitted through hands of healhec
workers (HCW) who are also integral part of currerat They are kept cosy and warm in our pockets and bags
of cell phones. Its use often occurs in a hosgial and act as an ideal breeding ground for the misrobe
immediate communication during emergencies, in [3].- No study has been carried out in our statasgess

) o the contamination of cell phone of the HCW's, se th
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M aterial and M ethods

Study design, setting and participants: A cross-
sectional study was conducted in the Department of
Microbiology of Acharya Shri Chander College of
Medical Sciences and Hospital, Jammu in the mohth o
October, 2016. The study was approved by Instihatio
Ethical Committee. After taking informed consent, a
total of 100 random samples were taken from mobile
phones of hospital staff. The sample size (n) was
calculated by taking prevalence of bacterial
contamination of mobile phones of health care warke
as 74% based on various studies from across the
country [1,3,4]. The allowance of error (E) wasetalas
15% of prevalence rate at 5% level of significance.
Contingency for the unknown circumstance was 10%.

n= (Zo/2)? x P(1-P)= (1.96F x74(26)= 64 + 10%=71
E2 (10.80¥

For the convenience of calculations and comparisons
100 samples were taken.

Inclusion criteria: All doctors (Interns, Junior
residents, Senior residents and consultants), siase
other para-medical staff working in the hospital
emergency and OPDs at the time of sample collection
There was no age limit and gender bias for theystud

Results

Original Research Article

Exclusion criteria: Any person who had participated in
the study once and those who did not own a mobile
phone.

Collection of samples: Under all aseptic precautions,
sterile swab moistened with peptone water wereedbb
on various surfaces of the cell phones. The swadrs w
placed in properly labelled sterile test tubes.

Sample processing: The swabs were immediately
brought to the Bacteriology laboratory for procegsi
and were inoculated on to Blood agar and MacConkey
agar. The plates were incubated overnight atC37
aerobically. All plates were examined for Vvisible
growth. The colonies were identified as per stachdar
microbiological procedure. Antibiotic sensitivitgsting

of the microorganisms was done by modified Kirby
Bauer Disc Diffusion method on Muller Hinton agar
and the results were interpreted as was recommended
by the CLSI (Clinical Laboratory Standards Insefut
guidelines [5,6].

Data management and statistical analysis: Statistical
Package for Social Science (SPSS) Software, vet€ion
was used for data analysis. Chi-square test was
performed to obtain the correlations between véemb

Out of 100 cell phones screened in the study, 8®@j6§howed bacterial growth. Of these positive sas)pP8(56%)
were from doctors and 32(64%) from the parameditaff. 67 isolates were obtained from 60 cultursitpee samples
i.e. 54(90%) vyielded single bacterial isolate, 3885) yielded two bacterial isolates and 1(1.67 %Yeg3 bacterial

isolates.

Staphylococcus aureus with 37(55.23%) isolates was predominant follovilsdCONS 12(17.93%),Pseudonmonas sp.
7(10.44%)E.coli 4(5.97%) anKlebsidlla pneumoniae 3(4.47%). Also 2(2.98%) isolates eachAafnetobacter sp and
Bacillus sp. were obtained [Table 1609.51, p=0.0001 significant).

Table 1: Percentage distribution of isolates.

Organism No. of isolates (%)

Saureus 37 (55.23%)

CONS 12 (17.93%)

Pseudomonas sp. 7 (10.44%)
E.coli 4 (5.97%)
K.pneumoniae 3 (4.47%)
Acinetobacter sp. 2 (2.98%)
Bacillus sp. 2 (2.98%)
Total 67(100%)
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The cell phones operating with conventional keypadse found more contaminated than those with a&htascreen.
Fifteen of the HCWs used cell phones with converaickeypads out of which 11 (73.33%) were contatethavhereas
85 used touch screen phones out of which 49 (57).64e6e contaminated. Highest growth rate was obthifnom
mobile phones held in hands of HCWs as compardtidee kept in pockets and bags. Bacterial growth seen in
72.22% (26/36) of the cell phones kept in hand®tedd by 54.34% (25/46) devices kept in pockets 20% (9/18)
devices kept in bag. 1x3.6, p= 0.165 non-significant).

36 of health professionals had occasionally or leetyi cleaned their cell phones out of which 16 .4486) showed
bacterial growth whereas 64 cell phones had nezen bleaned, out of which 44 (68.75%) showed biatigrowth [Fig
2] (*=5.67, p=0.0172 significant).

Table 2: Correlation of disinfection and contamination.

Status of disinfection Contaminated % age of contamination
Disinfected 16 44 .44
N=36
Not disinfected 44 68.75
N=64
x*=5.67, p=0.0172 significant

As far as antibiogram of bacteria is concernedmgpasitive isolates showed 100 % sensitivity toelziolid and only 1
isolate ofStaphylococcus aureus was found resistant to Vancomycin. The other aatits which were found effective
were Gentamicin, Cefoxitin and Clindamycin [TableBmongst the Gram negative isolates, Imipenem tlvasmost
effective antibiotic withEscherichia coli andAcinetobacter species showing 100% sensitivity followed by Pagdlin-
tazobactam [Table 4].

Table-3: Antibiotic Sensitivity Profile of Gram Positive I solates (N=49)

CD CX P coT LZ TET | VA C CIP | GEN
S.aureus | 27 28 8 16 37 24 36 20 21 31
(N=37) | (73%) | (75.7%)|(21.6%) |(43.2%) | (100%) |(64.9%) |(97.3%) |(54.1%) |(56.8%) |(83.8%)
CONS 8 9 2 4 12 6 12 7 6 8
(N=12) (66.7% | (75%) |(16.7%) |(33.3%) | (100%) | (50%) |(100%) |(58.3%) | (50%) |(66.7%)

CD= Clindamycin, CX= Cefoxitin, P= Penicillin, COTE€o-trimoxazole, LZ= Linezolid, TET= Tetracyclin®A=
Vancomycin, C= Chloramphenicol, CIP= CiprofloxadBt-N= Gentamicin

Table-4: Antibiotic Sensitivity Profile of Gram Negative Isolates (N=16)

GEN AK IM PIT CIP | COT [ CEF | CTR | CPM | AMC
Pseudomonas 3 4 6 5 3 2 3 2 2 1
sp. (N=7) | (42.9%)| (57.1%)| (85.7%) (71.4%)| (42.9%)| (28.6%) (42.9%) (28.6%) (28.6%)| (14.3%)
E.coli (N=4) 2 3 4 3 1 1 1 1 1 1
(50%) | (75%) | (100%) (75%) | (25%) | (25%) | (25%) | (25%) | (50%) | (25%)
Klebsiella sp 2 2 2 2 1 1 1 1 0 0
(N=3) (66.7%)| (66.7%)| (66.7%) (66.7%) (33.3%)| (33.3%) (33.3%)| (33.3%) (0%) (0%)
Acinetobacter 1 1 2 1 1 1 1 1 1 0
sp. (N=2) | (50%) | (66.7%)| (100%) (66.7%) (50%) | (50%) | (50%) | (50%) | (50%) | (0%)

GEN= Gentamycin, AK= Amikacin, IM= Imipenem, PIT=peracillin- Tazobactam, CIP= Ciprofloxacin, COT0-C
trimoxazole, CEF= Ceftazidime, CTR= Cefriaxone, GP®kfepime, AMC= Amoxicillin- clavulanic acid.
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Discussion

All over the world maintaining hygiene standardsais
prerequisite in all hospital settings. Excessivagesof
mobile phone in the hospital by healthcare protesds

has emerged as a matter of valid concern in recent
years. It is due to its threat to act as a soufrpetntial
pathogens. In the present study, a total of 100ilemob
phones were analysed for the presence of
microorganisms out of which 60 (60%) showed
bacterial growth which was in accordance with Killi
IH et al (61.3% ) and Datta P et al (72%) [7,8] ehi
studies conducted by Karabay et al, Ulger F epahd
higher rate of bacterial growth i.e. 90.98%, 94.5%
respectively [9,10].

The disparity in rate of contamination may be doe t
variation in the hand hygiene practises, frequarfdpe
use and disinfection of cell phones among HCWs in
various hospitals.

Results from this study showed that 56% doctors and
64% paramedical staff had bacterial contaminatibn o
their cell phones. This is in concordance with &dv

HR et al, and Tambe NN et al [2,12]. Higher rate of
contamination among paramedical staff may be due to
their direct exposure to body fluids, tissues etc.
harbouring various pathogenic organisms and lower
level of awareness about the hand hygiene practises

Among the Gram positive isolateStaphylococcus
aureus (55.22%) and CONS (17.91%) were the
predominant bacteria from the surface of cell pkoae

in other studies [12,13]. Their high occurrencee rat
could be traced to the fact that they are abundant
human body especially as the normal flora of tha.sk
Pseudomonas species (10.44%), was the major gram
negative isolate. In comparison to this Pandey Alet
and Karabay O et al reported lower isolation of
Pseudomonas species from mobile phones ie. 3.6% and
2.7% respectively [14,9]. It is a well known fattat
Pseudomonas is an important cause of HAIs proven to
remain viable for months on inanimate surfaces,
disinfectants and even in distiled water which
contributes to its ecologic success [15].

In our study conventional key pads showed hightr ra
of contamination then touch screen phones. Similar
results were obtained from Pal K et al [4]. Thigyhti

be due to the possibility of retention of more baetin
cracks and crevices of the conventional keypads.
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High isolation was obtained from mobile phones kept
hands as compared to pockets and bags. Combirtdtion
constant handling and heat generated during recgivi
phone call might facilitate the survival and groveh
the microorganisms on the cell phone surface.

Antibiotic sensitivity pattern of Gram positive lates
revealed good sensitivity against Vancomycin and
Linezolid [16]. 3 (25%) Coagulase negative
staphylococcus and 9 (24.32%Baphylococcus aureus
were methicillin resistant. Most of the gram negati
isolates were multidrug resistant [17]. Imipenend an
Piperacillin- tazobactam were most effective antiios
against them.

Conclusion

Our study concludes that healthcare workers are
exposed to pathogenic microorganisms which can be
easily transferred to their cell phones thus actinga
source of infection to others. Many of them lacks th
knowledge and thus the need for creating awarearess
ensuring hygienic practices in the handling of
cellphones is required. Complete restriction onuke

of cell phones in the hospital is not a practicdlson

to the problem but still there should be restraingd in
high risk areas of the hospital like ICU's and QT'’s
Also periodic cleaning of cellphones with alcohakéd
disinfectants and frequent handwashing practisesldh

be encouraged so as to minimise transmission oEHAI
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