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ABSTRACT

Infection transmission in dentistry is an inevibksue that occur variously, and one of the coirtation

transmission ways is dentist’s mobile phone. Tloeegfthis study has been performed aiming at “Itigaging the
Ratio and Type of Bacterial Contamination of Desti$/lobile Phones in Dentistry Unit of Sina Hospiita Ahvaz
in 2014”. In this cross-sectional, analytical, adéscriptive study, sampling was performed from fegitiones of
77 dentist of the city of Ahvaz and 10 normal eitiz by using moist sterile swab impregnated by absaline.

Then these samples were transmitted to the labigratiod were cultured in blood agar culture mediun3@ ° C for
24 hours, and based on bacterial colony ratio, ¢lstence of contamination and its type was sgetifihe ratio of
bacterial contamination of the mobile phones oftd#s and normal citizens was 100 percent. In respé the
number of bacteria type in most cases, that is p&i@ent, the number of bacteria types identifiadie dentists’
mobile phone has been one type. In respect oEbadlype, Bacillus SPP existed in 23.4 percentf @oagulase-
negative staphylococci existed in 11.7 percentesftidts’ mobile phones. The relationship betweentype and
number of bacteria observed on the mobile phondés the gender, age, the status of dentist's spigciahs not
statistically significant (P>0.05). Offering solatis in order to minimize the use of mobile phored Begular

disinfecting mobile phones in the clinical enviramts are recommended.
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INTRODUCTION

The field of dentistry is among the most importéeids with high applicant volunteers for enterig university in
Iran [1-4]. One of the basic challenges of dentigtofession is the infection issue and controllipgvhich is one
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of the endangering factors for the patient andidef&, 6, 7]. In this regard the studies have shtlat the dentistry
care team is exposed to high risk of suffering dtitens such as Mycobacterium tuberculosis, hepaBtiand
hepatitis C, Staphylococci, Streptococci, Herpemaptex virus type 1,Human Immunodeficiency Virus il

mumps, influenza, and Rubella[8].

Moreover, there are various ways for microorganisrassmission in the dentistry domain; through direontact
from one person to another or indirect ways, thhoggntaminated equipment and devices and envirotaihen
surfaces that are not sterilized and disinfectgailegly [9]. On this basis, one of the main and amiant ways of
preventing the transmission of infection and hazasddiseases in the dentistry domain is accurateing and
promoting dentists’ awareness about the sciemtifggthods of sterilization and disinfection of theuiggnent and
devices of workplace [10].

Nowadays, the mobile phone is one of the most itapbiand essential items in the social and pradessilife. The
mobile phone, in addition to the use as a phorferofvide services such as messaging, emailingrriat, etc. [11].
The mobile phones are also changed to a part atétis health equipment, and they are used wittetie clinical
institutions for making connection [12]. Howevengtuse of this important relationship device byltheservice
providers is facing with challenges as well, angl Wide use of mobile phone by the medical stathim hospitals
and health service institutes has been changedeoithe major topics [13].

The mobile phones can be regarded as a healtduisko the existence of tens of thousands of vanmigrobes on
them [14], and can transmit infection diseasesutjinatheir repeated contacts with the hands [15¢s€hdevices are
contaminated by the contact of staff's hands, otiigects or air microbial flora [11, 12], and aeealy cleaned and
are often touched while examining the patient afidrat, and after touching it the washing of hardsnot
performed accurately [13]. The mobile phone in ealcbne call is located at close contact with veagtaminated
areas of human body including hands, mouth, nodeean[16], and since the mobile phone act as feggplace to
grow microbes [17], hence the mobile phones ofrtb@thcare staff can act as a source of microosgasthat are
transmitted easily from the mobile phone to theltheare staff's hands, and are transmitted fromstilaéf’s hands
to the patients [13, 16]. The bacterial colonieston staff's mobile phones can be transmitted eéophtients, and
can result in the incidence of hospital infectiom¢he patients with weaker immunity system. Momgthere is not
a specific and standard policy for disinfecting f@Iphones in healthcare institutions, while thebiteophones are
used routinely all day long and inside and outdhie institute and hospital, and using mobile phoutside the
hospital can have effective role in the spreadfidtions at the community level [13, 18].

Moreover, the capability of mobile phones as a fayhospital infection has been investigated in s@tudies, and
these studies have reported that the most commuman @ bacteria found on this device is Coagulagmiiee

staphylococci as normal flora of the skin, and finend Pathogenic Bacteria have often included Stapbccus
Aureus Coliforms, Corynebacterium spp, Enterococfaexalis, Klebsiellaspp, Enterobacter spp, Pseodas
species, Acinetobacter, and Aeromonas species lafl@e20].

Various studies in different points of the worldveashown that the medical equipment and the madsitnes of
healthcare staff are potential source for hospitldctions. It has been reported in the studieKafabay et al.
(2007) and Brady et al. (2006) that the contamamatf mobile phone devices of the staff is onehaf tauses of
hospital infections in the patients [18, 19]. Fostance, the study of Gashaw et al. (2014) has shbat 98.3
percent of the mobile phones of healthcare sta#i are institute have been contaminated with bacf2l]. In
similar performed studies, this ratio has been 4&&ent in Saudi Arabia, 40.62 percent in Indla36ercent in
Turkey, and 62 percent in Nigeria [21-23]. In Irarsimilar study has also been performed by Alighshi et al.
(2011) that has reported the contamination ratithefmobile phones of staff working in one of tluspitals of the
city of Hamedan 56.25 percent [11].

Limited studies have already been performed in eotion with the contamination of dentists’ mobileopes[24].

In this regard, it was reported in the study penfed in India that the bacteria on the dentists’ ilegbhones are
different from the patients[25]. Thus, regarding ttesults of various studies indicating the higheptality of

mobile phones in transmitting contamination, amtsivary limited studies have been performed atheutatio and
type of microbial contamination of the dentists’mile phones inside and outside the country, anti sustudy has
not been performed in Ahvaz yet; this study hasbeerformed aiming at “Investigating the Ratio arype of

Bacterial Contamination of Dentists’ Mobile Phome®entistry Unit of Sina Hospital in Ahvaz in 2014
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MATERIALS AND METHODS

This cross-sectional study was performed in thauFfaof Dentistry of Ahvaz Jundishapur Universitl Medical
Sciences, Iran from March to May 2015. All 77 dst#ti(in various fields) teaching in the aforememgid university
and offering healthcare services as well in thelipwy private clinics were selected. Those eligitdh participate in
the study entered the study arbitrarily and witlis§action. The people who have used their molilengs less than
three months were not entered the study. The redjgermissions for performing the research weraiodt from
related centers such as the Ethics Committee ofaARlndishapur University of Medical Sciences. tideo to
perform comparison, among the patients who haverned to the faculty of dentistry for the first #nto receive
dental treatment, ten normal citizens were randaelgcted and entered the study.

Totally, 88 people entered the study. The reseandierred to each part of the faculty randomly aihout prior
coordination and in various days, and performedahial culture from participants’ mobile phones. aehile a
self-made questionnaire was offered to the paditip in which there was a consent form and theggzahts were
asked about the age, gender, professional fiesihfdcting mobile phone, and material type of desiting mobile
phone, and they were requested to fill it.

A sterile cotton swab that was impregnated withhmadrsaline was drawn on all levels of mobile phemposure
that was used at least three months. The reseasciiera new pair of latex gloves when sampling fiesoh mobile
phone to prevent cross infection. The samples veemt to the microbiology laboratory for culturingnda
determining the type of bacteria within 30 minutéhe swab was drawn on sheep blood agar (SBA) asl w
incubated at 37 ° C for 24 hours. The isolated augganisms were specified by using gram stainingpimology,
catalase, and oxidase reaction, and all isolatee aléocated to the appropriate genera. To idemfiim-negative
bacteria the VITEK 2 (bioMerieux, France) systemswased. A slide coagulase test differentiated stapbccal
isolates into Staphylococcus aureus and Coagulegatine Staphylococci (CoNS).

RESULTS

From 77 dentists participating in this study, 4%avenale, and 28 were female, and their averagenage36.19
years old with the standard deviation of 6.45.dspect of specialty status, most samples, that@Bepercent, had
orthodontic specialty, and the oral medicine spistieith 6.5 percent had the lowest frequency amtire samples

(Fig. 1).

Regarding the ratio of using mobile phone by demtlsile working, the data showed that 72 percefitg&ople) use
their mobile phones from sometimes to always whiteking, and about 27 percent (21 people) of samptated
that they never use mobile phone while working se it rarely (diagram 2). According to Chi-squagstt the
relationship between using mobile phone at worlglaith the gender, age, and the status of denipgsialty was
not statistically significant (P>0.05).

The findings of this study showed that the growftbacteria has existed in all samples taken from rtiobile
phones of dentists and also normal citizens aftend@urs. In other word, the ratio of bacterial esnination of the
mobile phones of dentists and normal citizens gigdting in this study is 100 percent.

In respect of the number of bacteria type on thdilaghones of samples, the results showed thatdst cases,
that are 55.85 percent, the number of bacteria igetified on the dentists’ mobile phones has baea type, and
only in one case, or 1.3 percent, four bacteri@syipave existed on the dentist’s mobile phonegtapl According
to Chi-square test, the relationship between thebar of bacteria type on the mobile phones withgdeder, age,
and the status of dentist’s specialty was notsitedilly significant (P>0.05).

In respect of the bacteria type, the results shothetl Bacillus S PP was observed in 23.4 percerdeotists’
mobile phones, and afterwards Coagulase-negatyphgiococci existed on 11.7 percent of dentistshiegohones.
According to Chi-square test, the relationship leetwthe type of observed bacteria on the mobileghaevith the
gender, age, and the status of dentist’s speciatynot statistically significant (P>0.05).

Moreover, the decontamination status of dentistsbibe phones was also investigated, and the firddgigpwed that
61 percent of samples have never used disinfectat¢rials to clean their mobile phones, and 10 lgeop 13
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percent have always used disinfectant materiattetan their mobile phones (table 2). According to-§uare test,
the relationship between using the disinfectanteniats for mobile phones with the gender, age, &nel status of
dentist’s specialty was not statistically signifit#P>0.05).
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Diagram 1: Demographic Characteristics of Sampleseparated as Specialty Status
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Diagram 2: Demographic Characteristics of Sampleseparated as Using Mobile Phone while Working

Table 1: Characteristics of Samples Separated asehType of Bacteria on the Mobile Phones

Number of Bacteria Type Number Perceni
1 43 55.8
2 27 35.1
3 6 7.8
4 1 1.3
Total 77 100
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Table 2: Characteristics of Samples Separated as idg Disinfectant Materials for Mobile Phone

Using Disinfectant Number Percent
Materials
Never 47 61
Sometime 2C 26
Always 1C 13
Total 77 100

Table 3: Characteristics of Samples Separated as ldg the Type of Disinfectant Materials for Mobile Fhone

Type of Disinfectant Number Percent
Materials
None 49 63.6
Alcohol 5 6.5
Decone: 19 24.7
Both 4 5.2
Total 77 100
DISCUSSION

Preventing cross infection in dentistry is a basstie in dentistry profession, because the dep@stvironment is
an environment in which the transmission of infeus diseases occur easily [26]. Moreover, one ®ftlin ways
of infection transmission is the contamination ehtistry and people’s personal devices and equipn$@nce the
mobile phones are carried by their owners in alcps continuously, and considering that the humiaarsl and
environments like hospital, kitchen, and toilet éaw very high density of microorganisms such a®rgally

pathogenic bacteria, so the mobile phone can alsasaa major device of transmitting disease indbramunity
[27]. On this basis, performing studies in conr@attivith the ratio of mobile phones contaminatioartigularly in

clinical environments, and its role in contaminatteansmission can be useful. Considering thesescéswas tried
in this study to investigate the contaminationugaif the mobile phones of a sample of speciadistidts of the city
of Ahvaz and to compare them with a sample of noroitizens. The findings of this study showed thia¢

contamination ratio of the mobile phones of spéstialentists of the city of Ahvaz was 100 percéimat it had no
difference in comparison with the mobile phonesaifmal citizens that was 100 percent. This veryhiagio of the
contamination of mobile phones particularly in tieical environments should be highly considered.

Various studies have been performed in connectiibh thre contamination ratio of the mobile phonescliical

groups and other groups that have offered simitat different results from the results of presentdgt For

instance, in the study performed by Brady et adO@ that had investigated the microbial contanmamabf the

mobile phones of a sample of healthcare staff fibguency of contamination was reported 96 perfEdk The

study of Kilic et al. (2009) showed that from 10frples of the healthcare staff’'s mobile phonegethas been
microbial growth in 63.3 percent of cases [28]tHa study of Bhoonderowa et al. (2014) aiming teesiigate the
importance of mobile phones in transmitting contaation to the community in the sample of volunteeople, the
results showed that from total 192 investigatedesathere is a bacterial growth of 176 cases of pércent, that
from this ratio 82.4 percent had mild growth, 1Bgrcent had medium growth, and 4.5 percent had dpigtvth

[29]. In the study of Singh et al. (2010), in 9&qmnt of samples taken from mobile phones of sasipleluding

academic members and students of dentistry, migrapiowth was observed, that this microbial growths

different from 95.65 percent in academic membersbite phones to 100 percent of students’ mobilenglsp but
this difference was not statistically significa@4].

In Iran, in the study of Barari Sawadkohi et al0X2) performed with the aim of comparing the micgamisms
grown from mobile phones of healthcare staff witle thon-healthcare staff of educational hospital8abol

University of Medical Sciences, the results showet in 67.6 percent of all cases, the bacteriataiination of
samples’ mobile phones has been positive, while thtio in healthcare staff was 51 percent [30].alstudy
performed by Alighardashi et al. (2007) in Hamedamm the total 48 investigated mobile phones bgiog to the
physicians and other staff working in hospital,56.25 percent of cases the bacterial contaminatias also
observed [11]. So, generally the bacterial growthtlee mobile phones of healthcare staff in varisuglies has
been reported from 15.3 to 84.5 percent [22, 29,32], that this difference between the result®wf study and
other studies can be related to the factors sudhvastigated sample size, the environment undetystsampling
method, and various laboratory processes.
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Moreover, in this study regarding that the bacteridture of all samples was positive, there wasthe possibility
of investigating the relationship between the comitation ratio of mobile phone with gender, ages #tatus of
dentists’ specialty, and thus it can be said thete was no relationship between the contaminasita of samples’
mobile phones and these variables. In line with #tiidy, in the study of Barari Sawadkohi et 201@, there was
no significant relationship between the contamoratiatio with gender [30], and in the study of Bhderowa et al.
(2014) there was no significant relationship betwt® bacterial contamination ratio of mobile proaad gender
[29].

Investigating the type of bacteria on the dentisishile phone devices was among other cases igedsti in this
study. The findings showed that in respect of tyy@e tof observed bacteria, the highest frequenchautteria
observed on the dentists’ mobile phones, that ig 2&rcent, is related to Bacillus S PP, and theagUlase-
negative staphylococci with 11.7 percent, and Bschia. Coli and Enterobacter SPP with 7.8 pereesre located.
In this regard, some studies have also been peefbifmat have the results almost similar with theuite of this
study.

In the study of BarariSawadkohi et al. (2014), agtime bacteria found on the samples’ mobile phdesllius
subtilis with 45 cases (23.6 percent) had the tggfrequency, and afterwards Staphylococcus epidéswith 25
cases (13.1 percent) had the second rank in respéetquency [27]. In the study of Akinyemi et §2009), from

400 samples cultured from the mobile phones ofouaripeople, the most common isolated microorganisms
respectively included Staphylococcus aureus, Ehemter faecalis, Pseudomonas, Escherichia coli and
Klebsiella]22]. In the study of Alighardashi et 42007), the highest frequency of bacteria disoedeon the
samples’ mobile phones respectively included Casgpihegative staphylococci with 56.25 percent, IBaci
species with 6.25 percent and Escherichia coli wi#b percent [11].

The most common isolated bacteria in other stue® included Coagulase-negative Staphylococcusolbccus
species, Pseudomonas species, E. coli, Methicghistant to S. aureus, and Proteus species (18ng428). In the
study of Bhoonderowa et al. (2014) the most comrismtated bacteria were respectively Coagulase-nagat
Staphylococcus (CNS) with 69.3 percent, Micrococspecies with 51.8 percent, Klebsiella species With
percent, and Pseudomonas aeruginosa with 1 pereguency [29]. In the study of Singh et al. (2Q1Be most
common isolated bacteria prepared from the culturabile phones of 50 students and dentistry stedf w
Coagulase-negative Staphylococcus with 78 perceetjuéncy. Other organisms respectively included
Staphylococcus aureus, bacillus spp group, Acirsstias, Pseudomonas, Micrococci, Staphylococcususirand
Diphtheroids. Moreover, no Methicillin-resistanagh, or Enterococcus resistant to Vancomycin weeewed. In
this study, the total frequency of potentially pagbnic bacteria (including Staphylococcus aureusneétobacter,
Pseudomonas and Staphylococcus citreus) werealgmei@ént [24]. Therefore, it seems that in varistigdies
performed in Iran and other countries Bacillus &taphylococcus have had the highest frequency [30].

In respect of grown-up bacteria observed in thiglgt it should be considered that in some casepdtieogenic
pathogens such as Escherichia coli, Acinetobaater lebsiella were also observed that could indicatore
importance and potential risks along with the contation of mobile phone. In this regard it wasoaleported in
the study of Singh et al. (2010) that not only thecterial contamination ratio of the dentists’ nelphones
involved in working with the patient has high ratimt more importantly the contamination with hoappathogens
such as Staphylococcus aureus, Acinetobacter, Bseuths and Staphylococcus citreus have also existédeir
study, in 66 percent of samples the normal florahaf mouth and skin had grown up [24]. Accordingthie
specialists the highest normal flora of the moutt akin, after locating in a dry environment arsagipeared, but
the bacteria like Staphylococcus aureus, and Acbzatter are resistant to the drought, and can realaie for
weeks and grow rapidly in warm environments [24].

Among other cases investigated in this study wasdrhestigation of the number of colonies or baatgmpe on the
dentists’ mobile phone devices, the results of Wishowed that in most cases, that is 55.8 pertemthumber of
bacteria type identified on the dentists’ mobileopbs was one type, and in 35.1 percent two typas,im 9.1
percent more than three types of bacteria existedever, the relationship between the number ofdvictype on
the mobile phones and the gender, age, the sthtlentist's specialty in this study was not stataty significant.
The results of this study also showed that theselde®en one type of bacteria on the mobile phondkase who
always used their mobile phones in the clinic inchbes; that by using Chi-square statistical teste was no
statistically significant relationship between tinember of bacteria type on the mobile phone andatie of using
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mobile phone in the clinic (P=0.3). Moreover, tivelings showed that in 28 cases of mobile phondkeofientists
who have never used disinfectant materials to dleein mobile phones, one type of bacteria existeat, according
to Chi-square test, there was no statistically ifigant relationship between the number of bactéy@e on the
mobile phone and the use of disinfectant matef@isnobile phone (P=0.5). Three and four numberbaafteria
type were mainly observed on those who have nat asg disinfectant materials for cleaning their it@phones;
however, according to Chi-square test, the relatign between the type of disinfectant materialrfabile phone
with the number of bacteria type was not statifiticignificant (P=0.3).

In the study of Barari Savadkohi et al. (2014), ¢cbatamination with several bacteria types exigte®l cases or 4.7
percent of the samples’ mobile phones [30]. Instuely of Bhoonderowa et al. (2014) two types oftéidal colony
existed in 31.7 percent of mobile phones, and gpe bf bacterial growth was observed in 59.8 pdr{29).
Moreover, in the study of Singh et al. (2010), 22gent of mobile phones had a kind of bacteriabrp| while in
68 percent of cases two types of bacterial colorigted, and in 8 percent of cases more than 2 tyges
microorganism existed on the mobile phone [24], dradresults of these studies have frequent sitidsuwith our
study in respect of the number of bacteria typ¢hermobile phone.

In this study, the status of disinfecting mobileopla by the dentist was investigated, and the efitthis

investigation showed that 61 percent of sampleg m@ver used disinfectant materials to clean thebile phones,
and 13 percent of them have stated that they hiaweys used disinfectant materials to clean theibifeophones,
and in some cases that the disinfectant materiate wsed, the main applied material has been Decbfweover,

there was no significant relationship between usiisthfectant materials for the mobile phone areldbnder, age,
the status of dentist’s specialty (P>0.05). Noistigally significant relationship was observedvbe¢n the type of
disinfectant materials for the mobile phone andgéeder, age, the status of dentist’s specialtfigistudy either (P
>0.05).

Singh et al. (2010) in their study reported thatp&2cent of samples participating in the study haereer washed
their hands before and after using mobile phone, ianthis study only 36 percent of samples usecnite

materials for washing their mobile phones, and amithrose who cleaned their mobile phones, 64 perceed

alcohol. These researchers have also reportedatis@gnificant reduction was observed in colony-fimgnunits

(CFUs) after disinfecting with alcohol. Thus, itsheeen emphasized in this study that after disiimfig¢he mobile
phones with Isopropyl Alcohol 75% once, a consibderaeduction occurs in the number of bacteriabom@s in

repeated culturing [24].

CONCLUSION

Generally, the results of this study showed thattthcterial contamination ratio of the mobile ptootthe samples
of specialist dentists and also normal citizenshef city of Ahvaz is 100 percent, and in most casekided one
type of bacteria, and these bacteria often inclugladillus S PP, Coagulase-negative Staphylocodeusli and

Enterobacter S PP. Regarding the results of tbidydhat indicates very high bacterial contaminatd the mobile

phones of dentists and other people, and consglehia importance of identifying the effective emvimental

factors in transmitting contamination in clinicalvéonments, and the very highlighted role that nhebile phone
devices can have, offering solutions to minimizengsnobile phones, disinfecting the mobile phongutarly, and

washing hands before and after using mobile photled clinical environments are recommended.
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