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ABSTRACT 

BACKGROUND 

Hospital acquired infections pose great problems in both developed and developing 

countries. Mobile phones used by Health Care Workers serve as a potential source and substrate 

for spread and growth of microorganisms. The extensive uses of mobile phones by health care 

workers make them as vehicles for transmission of nosocomial agents. 

AIM 

The present study has been done to determine the incidence of microbial colonization in 

the mobile phones used by health care workers and to analyze their level of hygiene while 

handling the mobile phones, to demonstrate the bacterial isolates and their antibiotic sensitivity 

patterns and also fungal isolates. 

MATERIALS & METHODS 

A total of 100 samples were taken from health care workers of Shri Sathya Sai Medical 

College and Research Institute, Thiruporur, after obtaining the consent and clearance form 

ethical committee. Under aseptic precaution two swabs were taken from each mobile phone by 

rotating and streaking the swab moistened with normal saline over the screen, keypad, sides and 

external covers. The samples thus collected were processed by standard Microbiological 

procedures. 
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RESULTS 

 The results of our study revealed that out of 100 samples70 % were found to be positive. 

This includes commensal bacteria namely Micrococci (46%), CONS (8%), pathogenic bacteria  

Staphylococcus aureus (5%), Pseudomonas stutzeri (1%), Acinitobacter baumenni (2%), Citroba

cter fruendii  (1%), klebseilla oxytoca (3%) and fungi Candida non albicans(2%), Tricosporon (1

%) and Aspergillus niger(1%). 

CONCLUSION 

The study revealed the presence of both pathogenic bacteria and fungi apart from commensals in 

the mobile phones of HCWs suggesting the definite role played by the mobile phones of health 

care workers which act as suitable substrates for the microbial colonization and spread of 

nosocomial infection among the population. Hence the periodic screening of mobile phones of 

health care workers should be made mandatory in order to avoid such a spread in the community. 

Key words: mobile phones, health care workers, colonization, commensals, antibiotic 

sensitivity. 
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INTRODUCTION 

Globally mobiles phones have become the most essential gadget in day to day lives of both 

common man and professionals alike. Apart from the need for instantaneous communication its 

application is very vital within the hospital environment, especially in clinically sensitive areas 

like wards, halls, Laboratories, Intensive Care Units, Operation theaters and recovery rooms 

[1,2,3,4]. 

Health care workers (HCW) may inadvertently spread Healthcare Associated Infections (HAI) in 

the hospital environment through their hands [5], inanimate objects like stethoscopes, toys in 

pediatrics units, thermometers in Intensive Care Units etc., transmitting different pathogens [6]. 

Unlike fixed phones mobile phones serve as a perfect habitat for the microbes to breed providing 

higher temperature and humid conditions [7]. More over consultants and paramedical staff while 

attending patients, sometimes hold mobile phones close to their face facilitating the transmission 

of bacteria from mobile surfaces to hands leading to the nosocomial spread of the bacteria [8,9]. 

More over hand washing may not usually be performed often enough during the course of a 

working day and the possibility that mobile phones may act as a potential source of microbial 

transmission is considerable [10,11]. Since there are not much data on the role of personal 

mobile phones in the spread of nosocomial infection in a hospital environment, we have taken up 
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this study to investigate the bacterial and fungal isolates in association with the mobile phones 

used by HCW of our Hospital. 

AIMS 

 To know the incidence of bacterial and fungal colonization in the mobile phones used by 

Health care workers (HCWs). 

 To analyze their habits in the handling of the instruments. 

 To assess the antibiotic sensitivity pattern of the bacterial isolates from the instrument. 

MATERIALS AND METHODS 

A total of 100 participants were selected randomly. Participants were health care workers 

of Shri Sathya Sai Medical College and Research Institute. After obtaining their consent, they 

were asked to answer the questionnaire. Mobile phones of doctors, nurses, laboratory 

technicians, pharmacist & ward boys were included in the study over a period of 2 months 1
st  

July 2012 to 31
st
August 2012. From each of their mobile phones two swabs were taken while 

observing the aseptic precautions.  

The mobile phone was first held in the sterile gloved hand and the samples were collected 

by using two sterile swabs moistened with normal saline rotating and streaking over the screen, 

keypad, sides and external cover. One sample was used for bacteriological examination and the 

other for fungal examination. The swab for bacteriological examination was immediately 

inoculated into Nutrient Agar, Mac Conkey agar and 5% Sheep Blood Agar as per standard 

laboratory techniques [11, 12]
 
at 37◦c for overnight incubation. The other swab was used for 

fungal culture and it was inoculated on to SDA media incubated at 25◦c for 1-2 weeks for growth 

of the fungus as per standard lab techniques
 
[12]. 

The bacterial growth was identified by the following tests: Gram staining, Biochemical 

test and special test like Coagulase test. The bacterial isolates were assessed for antibiotic 

sensitivity using Kirby bauer method
 
[13].Those inoculated plates which showed no growth after 

48 hours of incubation was declared sterile or negative for bacterial colonization. Those SDA 

tubes which showed the fungal growth were observed under wet mount preparation using Lacto 

Phenol Cotton Blue
 
[14] for fungal identification accompanied by slide culture method. 

RESULTS 

Our study revealed that out of a total of 100 mobile phones screened for microbial 

colonization 70 were found to be positive comprising  of various pathogenic bacteria, commensal 

bacteria and fungi. 
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  The distribution of commensal bacteria were: Micrococci (46%), Coagulase Negative 

Staphylococci (8%) while the pathogenic bacteria were Staphylococcus auerus (5%), Acinetobac

terbaumenni (2%), Pseudomonas stutzeri(1%), Citrobacterfruendii (1%), Klebseillaoxytoca (3%)

 The distribution of fungal isolates were Candida non albicans (2%), Tricosporon (1%) and 

Aspergillus niger (1%). (Table:1). 

Figure: 1 shows the distribution of participants of various health care workers in which 

49% of the isolates were from doctors, 27% were from Nurses, 15% from Lab technicians, 6% 

from the pharmacist followed by ward boys 3%. It was also observed that among male and 

female ratio of participants the isolates were more from females when compared to males.  

The study also observed the fact that among various medical departments which 

participated in the study the colonization was highest in mobile phones from General 

Surgery (9%), Obstetrics & Gynaecology (9%), General Medicine (8%), Casualty (8%), 

Orthopeadics (8%) followed by Peadiatrics, ENT, Ophthalmology, Dermatology, Pharmacy. The 

least microbial colonization was found in the mobile phones from Anesthesia (1%), Male 

Medical Ward (2%), Female Medical Ward (2%), blood collection (3%), post-operative (3%), 

and dental (3%). 

Although the samples were collected from HCWs of different age groups ranging from 

20 -70 years, the highest incidence of commensal  were in the third decade 20 -30 years and it 

had as many as 63 members followed by people in the 4
th

 decade which was around 13 in 

number. The study revealed that as age increased the utilization of mobile decreased as follows 

40 -50 years: 9 people; 50 -60 years: 8 people; 60 -70 years: 4 people. (Figure: 1) 

The questionnaire analysis showed that 55% HCWs felt that there was necessity for using 

mobile phones during working hours and 45% felt that it was not needed.66% of HCWs felt that 

these instruments acted as transmission vehicle for the microbes while 35% felt it was not so. 

25% participants accepted that they will use mobile phones during diagnostic procedures while 

75% said that they will not use mobile phones. 

There were 14% of HCWs who used disinfectant to clean their mobile phones while 86% 

did not clean their phones. The disinfectants used were spirit, hand rub, savlon & alcohol swabs. 

53% of the participating members had the habit of hand washing between each procedure while 

47% did not have this habit. 

As many as 55 consumers did not use any mobile phone covers and the others who used 

covers changed the covers with the frequency of: once in a month, once in 6 months, once in 

three months, whenever it got damaged. 

Table: 2 shows the results of the antibiogram pattern of the gram positive bacterial 

isolates. Specially Coagulase Negative Staphylococcus auerus (CONS) shows sensitivity to 
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Gentamycin (G),Novobiocin (NV) and Linezolid (LZ). In addition to resistance to 

Cephoxitin (CN), Oxacillin (OX) and Cefazolin (CZ), the isolate was also resistance to 

Vancomycin (VA) indicating the emergence of drug resistance. 

It was observed that among the Gram negative bacterial isolates Pseudomonas stutzeri, 

Citrobacterfruendii and Acinetobacterbaumenni were sensitive to Gentamycin (G), 

Ciprofloxacin (CF),Imepenam (IMP), Cotrimoxazole (CTX), Ceftazidime (CAZ),Amikacin(AK) 

and resistance to Cefazolin (CZ) but varying sensitivity to Amoxyclav (AMC) (Table : 3). 

Klebsiella oxytoca showed sensitivity to Gentamycin (G) and Ciprofloxacin (CF).But, 

resistance to most commonly used drugs such as Amoxyclav (AMC), Imepenam (IPM), Ceftazid

ime (CA) and Cotrimoxazole (CTX) suggesting the development of multidrug resistant, 

Klebsiellaoxytoca being transmitted nosocomially through Mobile Phones. 

The association of various parameters like sex, etc was tested for their significance using 

Chi-square test. The results show no significant association between the growth of the organism 

and the above said variable (P value more than 0.05) 

DISCUSSION 

The present study showed 70% positivity with the predominance of gram positive 

organisms which is 59%, that includes Micrococci, CONS and Staphylococcus auerus. The gram 

negative bacilli are 7% and fungus 4%. 

The incidence of gram positive organism mainly micrococci is high as it is commonly 

found in the environment and it is a transient flora in the normally healthy skin [15]. The 

incidence of fungi and gram negative bacilli are very low as more than 50% participants have the 

habit of hand washing between each procedure and then handle mobile phones which reduced 

the colonization on mobile phones. 

The commonest users were between the age group of 20-30 who was actively involved in 

the institution of health care activities. 50% of participant’s mobile screening proved to be sterile 

or negative for bacterial and fungal colonization. 

Our study reveals that 75% HCWs are duty conscious and are true professionals as our 

hospital staffs do not use mobile phones during therapeutic procedure. Only 25% use the mobile 

phones during their service schedule which is for emergency purpose only when it is necessary. 

Therefore, our study proves the dedicated service nature of our hospital staffs towards the patient 

care. 

The low incidence of dreadful organism like gram negative bacilli and Staphylococcus 

aureus is corroborative with pre-existing knowledge along with the observation Padma Srikanth 

et al [7] whose study also did not yield statistically significant results in addition to the concept 
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of frequent hand washing along with minimum number of health care workers (25%) who were 

using the mobile phones between the procedures. 

Even though there is low incidence of dreadful organism, the antibiotic sensitivity pattern 

revealed the emergence of Multi Drug Resistance (MDR) in Klebsiella oxytoca compared to 

other isolates while, in Gram Positive CONS the emergence of resistance to Vancomycin (VA) 

was observed. 

CONCLUSION 

Our study reveals that there is definite colonization of mobile phones which are very 

close to the heart and hand of the Health Care Workers. It is not only capable of transferring 

message but also disease producing microbes. They may act as a suitable substrate from which 

the disease may arise, spread and cause havoc in the form of nosocomial disease. Observations 

on the antibiogram pattern of Gram positive and Gram negative isolates reveal the emergence of 

drug resistant and multi drug resistant isolates from health care workers. In this perspective it 

becomes essential and mandatory to do the screening of mobile phones used by the health care 

workers periodically to avoid the spread of such drug resistant microbes in the community. 
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TABLE: 1 The distributions of bacterial and fungal isolates  

ORGANISMS ISOLATED                                                              PERCENTAGE 

COMMENSAL BACTERIA 

Micrococci                                                                                       46% 

Coagulase negative Staphylococci (CONS )                                    8% 

PATHOGENIC BACTERIA 

Staphylococcus auerus                                                                      5% 

Klebseilla oxytoca                                                                            3% 

Acinitobacter baumenni                                                                    2% 

Pseudomonas stutzeri                                                                       1% 

Citrobacter fruendii                                                                          1% 



International Journal of Pharmaceutical Science and Health Care                                     Issue 3, Vol 5. October 2013 

Available  online on http://www.rspublication.com/ijphc/index.html                                                ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 66 
 

FUNGAL COLONISATION 

Candida non-albicans                                                                       2% 

Tricosporon                                                                                      1% 

Aspergillus niger                                                                              1% 

TABLE-2 : Antibiotic sensitivity pattern of Gram Positive bacteria 

G→Gentamycin, CN→Cephoxitin, LZ→Linezolid, OX→Oxacillin, NV→Novobiocin, 

CZ→Cefazolin, VA→Vancomycin 

 

TABLE-3: Antibiotic sensitivity pattern of Gram negative Bacteria. 

G→Gentamycin, CF→Ciprofloxacin, AMC→Amoxyclav, IPM→Imipenam, CZ→Cefazolin, 

CTX→Cotrimaxazole, CAZ→Ceftazidime, AK→Amikacin 

 

                                         Antibiotics used 

Organism              

 

 

     G 

 

  CN 

 

   LZ 

 

   OX 

 

  NV   

 

   CZ 

 

  VA 

CONS 

 

 S R S R S R R 

Staphylococcus 

auerus 

S R S R S R S 

 

 

 

Organism  

Antibiotics used 

 

    G 

 

 

   CF 

 

  AMC 

 

 IPM 

 

 CZ 

 

  CTX 

 

 CAZ  

 

 AK 

Klebseilla oxytoca S S R R R R S S 

Pseudomonas  

Stutzeri 

S S R S R S S S 

Acinetobacter 

baumenni 

S S S S R S S S 

Citrobacter freundii S S S S R S S S 
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TABLE- 4: Association of variables with growth of organisms (n=100) 

S.No Variables Growth No  Growth Chi Square 

Value 

P value 

1. Sex                     Male 

 

                           Female 

31 (67.4%) 

 

33 (61.1%) 

15 (32.6%) 

 

21 (38.9%) 

 

       0.425 

 

   0.514 

2. Profession        Doctor 

 

                           Para 

32 (65.3%) 

 

32 (62.7%) 

17 (34.7%) 

 

19 (37.3%) 

 

      0.071 

 

   0.790 

3. Site of               OP 

 

Sample             WARD 

 

Collection        OT 

 

                          Lab 

   

      Pharmacy  

 

28 (63.6%) 

 

15 (57.7%) 

 

9 (64.3%) 

 

7 (70.0%) 

 

5 (83.3%) 

16 (36.4%) 

 

11 (42.3%) 

 

5 (35.7%) 

 

3 (30.0%) 

 

1 (16.7%) 

 

 

 

 

    1.702 

 

 

 

 

   0.790 

4. Usage of            YES 

 

disinfectant       NO 

9 (69.2%) 

 

55 (63.2%) 

4 (30.8%) 

 

32 (36.8%) 

 

  0.181 

 

  0.670 

5. Hand             YES 

washing    

                        NO 

                              

33 (69.2%) 

 

31 (66.0%) 

20 (37.7%) 

 

16 (34.0%) 

 

  0.147 

 

  0.701 

 

Total 

64 36  
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FIG: 1 AGE DISTRIBUTION 
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