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ABSTRACT 
Background 
Mobile phones are one of common inanimate objects that come in contact with human hands and hence host 
several types of bacteria. 

Objectives 
The aim of this study was to identify the types of bacteria present on the surfaces of mobile phones in a sample 
of people from Sulaimani city.

Materials and Methods
This is a cross sectional study on bacterial isolation from mobile phones surfaces. After collecting data 
concerning the phones and their users, swab samples were obtained from phone surfaces and immediately 
streaked on bacteriological media. Isolated microorganisms were identified based on culture and colony 
characteristics, biochemical activity and Vitek® 2 identification system.  

Results
Out of 400 mobile phone samples, 272 (68%) swabs showed growth of one or more microorganisms.  A 
total of 322 microorganisms were identified, the most common isolated bacteria was Coagulase Negative 
Staphylococcus (CoNS) species followed by Bacillus and Micrococcus species. Few pathogenic bacteria such 
as Streptococcus pneumoniae, Streptococcus pyogens,  Staphylococcus aureus and enteric microorganisms  
were also isolated. 

Conclusion
Mobile phones are one of the frequently used gadgets that are contaminated by many types of bacteria from 
human contact. The types of the bacteria on their surface reflect those on human hand which can vary according 
to the hand hygiene.
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INTRODUCTION 

Mobile or cell phones have become one of the most 
indispensable accessories of professional and social 
life. At the end of 2012, there were 6.8 billion mobile 
subscriptions estimates (1) . This is equivalent to 96 % 
of the world population (7.1 billion according to The 
International Telecommunication Union). While this 
figure does not represent the actual number of mobile 
phone user but indicate the growing usage of the 
phones and its levelling with global population which 
was expected to rise to 6,915 billion subscriptions by 
the end of 2014 and from these, 2,315 billion will be 
active subscriptions (1).

The spread of infectious agents in human populations 
is thought to have occurred primarily through close 
contact that probably included droplet transmission 
and direct contact or fomite transmission (2). Using 
mobile phone will lead to contamination of the gadgets 
with many bacterial species that live with human and 
sharing these devices may lead to transmission of the 
bacteria to the users. Several researches have indicated 
the potential colonisation of inanimate surfaces and 
their ability to transmit diseases of which the mobile 
phone is no exception (3, 4). Health care workers (HCWs) 
hands and their mobile phones were found to be 
contaminated with various types of microorganisms 
and mobile phones used by HCWs in daily practice may 
be a source of nosocomial infections in hospitals (5, 6).

Different microorganisms were isolated from mobile 
phones in different studies involving various people. 
The main bacteria were Gram-positive organisms 
and to less extent Gram-negative bacteria (4, 5, 7).  
Contamination of mobile phone by fecal flora may raise 
the interest of daily news as reported that a study from 
U.K. found that 16% of both hands and phones were 
contaminated with Escherichia coli from faecal origin, 
the likely reason for that to be because people don’t 
wash their hands after using the toilet (8) and even they 
may exaggerate the dirtiness of mobile phone ”Mobile 
Phones 18 Times Dirtier Than Toilet Handles” as they 
may be contaminated with faecal flora (9).  

This study aims to determine bacterial contamination 
of mobile phones from different users in Sulaimani city 
and identifying the bacterial species associated with 
these phones.

MATERIALS AND METHODS 
After agreement to participate in the study, data 
concerning the users and their phones were collected. 
Sterile swabs (CITOTEST®) soaked with sterile 
normal physiological saline solution (0.89% NaCl) 
was used to swab the key bottoms and the screen of 
the phone. The swab was streaked immediately on 
blood agar, mannitol salt agar and MacConkey agar. 
The plates were incubated later aerobically at 37oC 
for 18-24 hours. The number and the types of isolated 
bacterial colonies were reported and any sample failed 
to produce visible growth after 72 hours was labelled 
as no growth.

Identification of isolated bacteria was based on colony 
morphology, Gram stain characteristic and response 
to various biochemical tests (10, 11). Doubtful isolates 
were confirmed by Vitek 2 ® (bioMérieux, France) 
identification system. Data were analysed with IBM 
Statistical Package for the Social Sciences (SPSS) 
package version 19 (12).

RESULTS
Four hundred mobile phones (cell phones) were included 
in this study over a period from November 2013 to June 
2014. The owners were 230 (57.5%) males and 170 
(42.5%) females. The age of the owners ranged from 
16-65 years with mean of 31.348 years ±11.05 SD. The 
users were from different age groups and occupations 
including university students, university teaching staff, 
university cleaning staff, HCWs and food vendors, 
Table 1.  

The mobile phones were from different manufactures. 
Two hundred fifty phones (62.5%) were smart phones 
while the remaining 150 phones were phones with digit 
keys (37.5%). Two hundred fifty nine (64.75%) phones 
were without cover (encase) while 141 (35.25%) were 
with covers made either from plastic, leather or cloth, 
Table 2. 

Three hundred eighteen owners were using their phones 
by themselves (79.5%) while 82 (20.5%) admitted their 
phones were used by their family members regularly, 
Table 2. The mobile phones were used occasionally 
(few times) by 151 (39.11%) of the owners, 88 (22.79 %) 
were using it for up to an hour daily, 67 (17.35%) were 
using it for up to 2 hours while 80 (20.72 %) admitted 
using their phones for more than 2 hours, while 13 
persons did not answered this question.
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Inquiry about cleaning the mobile phones revealed 
that 231 (59.38%) were not cleaning their phones, 149 
(38.30%) were cleaning their phones irregularly by 
a tissue while 9 (2.32%) were cleaning their phone 
regularly (wiping it with a wet tissue) and 11 persons 
did not answered this part, Table 2.

Following cultivation of swab samples on bacteriological 
media, 272 (68%) swabs resulted in growth of one or 
more microorganisms while from the remaining 128 
(32%) swabs no growth were observed. Among the 272 
bacterial growth detected, one microorganism species 
was isolated from 221 (81.25%) phones, two species 
isolated from 44 (16.17%) while from 6 (2.2%) swabs 
three species of bacteria were isolated and one swab 
resulted in isolation of four different microorganisms.

Isolation of microorganisms were more among mobile 
phones from males than females (76.5% vs. 56.47%) 

and more bacteria were isolated among food vendors 
(91%) followed by the university cleaning staff workers 
(75%), university students (59%), HCWs (57%) and 
university teaching staff (53%). 

Table 3 shows the microorganism species isolated 
from the mobile phones. From 272 swabs, 332 
microorganisms were isolated and Coagulase Negative 
Staphylococci (CoNS) were the most frequent isolated 
bacteria (222 or 66.66% of isolates). The next most 
frequent isolated bacteria were Bacillus spp. and 
Micrococcus spp. with 24 and 17 isolates respectively. 
Pathogenic microorganisms such as Staphylococcus 
aureus and Pseudomonas aeruginosa were also 
isolated. Few enteric microorganisms were isolated and 
three Candida albicans were also isolated, Table 3.

Table 1. The characteristic of the mobile owners and the results of swab cultivation 
 from mobile phones on bacteriological media.

Owner variables
Growth
No. (%)
n = 272

No Growth
No. (%)
n = 168

Total (%) p Value

Gender

Male 176 (76.52) 54 (23.48) 230 (100)
< 0.001

Female 96 (56.47) 74 (43.53) 170 (100)

Occupation

HCWs* 57 (57) 43 (43) 100 (100)

<0.001

Students 58 (59.18) 40 (40.82) 98 (100)

University Staff 36 (75) 12(25) 48 (100)

University Teaching Staff 29 (53.7) 25 (46.3) 54 (100)

Food Vendors 91 (91) 9 (9) 100 (100)

Age

≤ 19 42 (67.74) 20 (32.26) 62 (100)

0.7916

20-29 89 (65.44) 47 (34.56) 136 (100)

30-39 71 (73.96) 25 (26.04) 96 (100)

40-49 52 (65) 28 (35) 80 (100)

50-59 15 (68.19) 7 (31.81) 22 (100)

≥ 60 3 (75) 1 (25) 4 (100)

               * HCWs: health care workers
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Table 2.  The characteristic of the mobile phones and the result of swab  
cultivation from mobile phones on bacteriological media.

Mobile phone variable
Growth
No. (%)
n = 272

No Growth
No. (%)
n = 168

Total (%) p Value

Phone type  

Smart 166 (66.4) 84 (33.6) 250 (100)
0.3758

Digit Keys 106 (70.67) 44 (29.33) 150 (100)

Sharing phone

Yes 57 (69.51) 25 (30.49) 82 (100)
0.8442

No 215 (67.61) 103 (22.39) 318 (100)

Phone cover

Yes 99 (70.21) 42 (29.79) 141 (100)
0.5567

No 173  (66.8) 86 (33.2) 259 (100)

Cleaning phone n =389

Yes 96 (64.43) 53 (35.57) 149 (100)

0.0928Regular 4 (44.44) 5 (55.56) 9 (100)

No 166 (71.86) 65 (28.13) 231 (100)

No answer 6  (54.55) 5 (45.45) 11 (100)

Daily phone use class * n = 387

I 118 (78.15) 33 (21.85) 151 (100)

0.003
II 59 (66.29) 30  (33.71) 89 (100)

III 43 (64.18) 24 (35.82) 67 (100)

IV 44 (55) 36 (45) 80 (100)

No answer 8 (61.54) 5 (38.46) 13 (100)

* Daily phone use; Class I using phone occasionally (few times), Class II using phone for up to 
an hour, Class III using phone for up to 2 hours, Class IV  using phones for more than 2 hours.
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DISCUSSION
Infectious diseases are common medical problems 
in many communities. Many infectious agents are 
transmitted by direct contact between individuals 
and the agents persist constantly in the community. 
Interrupting the pathway between different hosts limits 
the spread of the infectious agents. Proper hand hygiene  
was found to be an effective measure in limitation of the 
spread of methicillin resistant Staphylococcus aureus 
(MRSA) and other bacteria (13-15).

Infectious agents can also exploit inanimate objects to 
circulate between hosts. Indirect contact transmission 
occurs when pathogens are spread from one host to 
another by fomites which are inanimate objects that are 
inadvertently used to transfer pathogens to new host (16). 
Mobile phones nowadays are indispensable tools in our 
life and their use has increased dramatically since their 

introduction and keep growing every year (1). Billions of 
handsets are introduced each year and people spend a 
lot of time using their phones either for communication 
or for the many applications which smart phones offers. 

Many studies were conducted on the role of mobile 
phones on human brain through the electromagnetic 
effects (17-19) and many other studies were performed on 
mobile phone bacterial contamination (3, 20-22) but these 
have not add a limit to the use of the mobile phones.  

In this study data were collected on the mobile phones 
and their usage and isolated bacteria from the phones 
surfaces were identified. The results showed that 60% 
of the users used their phone at a daily average of one 
hour to several hours. Prolonged hand contact with the 
phone increases the chances of bacteria transferred into 
and from the phone. The number and types of bacteria 
on the hand (pathogenic or flora) is in a dynamic state 

Table 3. The types of isolated microorganisms from mobile phone surface.

Microorganism Total 
isolates
n = 332

Percentage 
of isolates

Coagulase negative Staphylococci 222 66.8

Bacillus spp. 24 7.22

Micrococcus spp. 17 5.12

Streptococcus pneumoniae 15 4.51

Viridans streptococci 13 3.91

Streptococcus pyogenes 11 3.31

Nonpathogenic Neisseria 6 1.8

Pseudomonas aeruginosa 5 1.5

Staphylococcus aureus 4 1.2

Pseudomonas stutzeri 4 1.2

Klebsiella pneumoniae  3 0.9

Candida albicans  3 0.9

Diphtheriods  2 0.6

Escherichia  coli 1 0.3

Enterococcus spp. 1 0.3

Kocuria rosea 1 0.3
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and can vary with daily activities such as hand washing, 
contact with body parts or other persons so the types 
and number of the bacteria on the mobile phone will 
changes accordingly.

Although mobile phones are indicated for personal 
uses, bacteria may spread to others when there are 
multiple users. Our results showed that 20.5% of the 
users admitted that their phones are used by others 
(usually a family member), this sharing increases the 
chance of bacterial transmission between users via 
the phone. Cleaning the handset with a tissue was 
questioned; the majority reported not to clean their 
phones while few users were persistent on cleaning their 
mobile regularly while others clean it just to remove the 
screen fingerprints. The use of antiseptics is usually not 
recommended by mobile phone manufactures and none 
of the users reported using antiseptic wipes and all this 
will increase the chance of persistence of the bacteria 
on the phones. In our study there was no significant 
evidence that fewer bacteria were isolated from cleaned 
phones versus non cleaned ones or from mobile phones 
with covers in comparison with phones without covers.

Among the 400 swabs obtained from the phone 
surfaces, 272 (67%) swabs resulted in growth of one 
or more microorganisms. This will conclude that two 
third of the phones were carrying different types of 
bacteria.

A high isolation rates (94.5 to 97.8%) from HCWs 
mobile phone were reported (5, 23) while others reported 
less figures (43.6%) (24). In our study and among the 
HCWs, growth was observed in 57% of phones. 
Difference in isolation rate may be attributed to factors 
such as the frequency of phone use and daily activity. 
In our study significantly high isolation were observed 
among food vendors (91%) in comparison to other 
occupations. A statistically significant evidence for 
isolation were observed among the males in comparison 
to the females which may be due to that 94 % of the 
food vendor were males, Table1. The food vendors were 
having more contact with other persons during their 
works; working in a warmer environment with less 
frequent hand washing all which may be factors for the 
increased growth from their phones.  

In comparison of bacterial growth from smart phones, 
shared phones, phones with cover and cleaned phones 
to non-smart type phones, non-shared phones, phones 
without cover and non-cleaned phones respectively, 
our results showed no significant difference while a 
positive relation was observed between the daily usage 

time and bacterial isolation as seen from class III and 
IV users, Table 2.

The growth of microorganisms ranged from a single 
colony to a heavy growth. The majority of the isolated 
bacteria (66.7%) were CoNS species which is a human 
skin flora. others were non- pathogenic bacteria like 
neisseriae, micrococcus spp.,  viridians streptococci and 
Bacillus spp. Pathogenic bacteria such Staphylococcus 
aureus, Streptococcus pneumoniae and Streptococcus 
pyogens were also found on some phones. These 
pathogens are less likely to inhabit skin but it is likely 
to contaminate hands from different body microbial 
flora and then seeded on the mobile phones.     

The isolation of few other pathogenic microorganisms 
such as Pseudomonas aueroginosa, Pseudomonas 
stutzeri, Klebsiella pneumoniae and E. coli shows 
the possibility of the contamination by enteric flora. 
Unlike some reports quoting “1 in 6 Cell Phones 
Contaminated With Fecal Matter” (8), we could not 
find such observation. It is obvious that mobile phones 
collect bacteria from the user’s hands and therefore the 
frequency of hand washing, contact with body parts and 
other persons will change the bacterial cells resident on 
the hands and then consequently on the mobile phones. 

Since the cleaning of mobile phone is not effective 
and not practical then to reduce the chance of getting 
bacteria from mobile phone it is recommended not 
to use other phones and hand hygiene is essential to 
reduce bacterial contamination of mobile phones. 

In conclusion, mobile phones are one the daily used 
gadget that is contaminated by many types of bacteria 
from human contact. The types of the bacteria on their 
surface reflect those on human hand and these bacteria 
can spread from one person to another. Hand hygiene 
and not sharing mobile phones can reduce the spread 
of bacteria and acquiring pathogenic bacteria from 
phones.
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