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Abstract
The mobile phones come to be an important device all people use it for communication and phones 
can be contaminated with bacterial isolates. this study tries to do a little investigation about kinds 
and percent of pathogenic bacteria and the detection of some antibiotic resistance one and difference 
between that found in the healthcare worker’s mobile phone and peoples who work out of that field. 
Samples collection were done using mobile phones belongs to healthcare workers and Basra University 
employments. Swabs were cultured on different media then the suspected colonies were identified 
by recognizing the morphology of colonies, staining with Gram’s stain then tested with biochemical 
tests. Our study shows bacterial isolates in all the screened mobile phone, The highest proportions 
were recorded by Bacillus spp (66%) and Pseudomonas spp (56%) while the lowest proportions were 
Staphylococcus aureus (8%) and Candida spp (12%). And there was a significant difference in the kinds 
and percent of bacterial isolates between the healthcare workers and employments mobile phones, 
besides the appearance of Cefotaxime and Cefatizoxime resistance Proteus sp. and Trimethoprim + 
Sulfamethoxazole resistance Klebsiella spp. also the intermediate susceptibility to the different antibiotic 
was shown in all isolates. All the mobile phones can be contaminated by various kinds of bacteria 
some of these were resistant to some antibiotics and there was a significant difference in the percent 
and kinds of bacterial isolates between the health care worker and people who work out of this field.
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iNtROduCtiON
 The healthcare workers commonly 
have an inclusive knowledge about the infection 
prevention, assessment management of the 
patients as compared with peoples who work out 
of that field, despite that many studies were done 
for nosocomial infections that can be caused by 
extrinsic factors, such as transferring of pathogens 
from the hands of medical staff, contaminated 
medical or even non-medical equipment to other 
people, and one of the most used equipment 
by the medical staff, as well as patients, is the 
mobile phone that’s because the latter has come 
to be an important device all people can use it to 
communicate in everyday life and are often used 
largely in all places1,2. In Iraq, in 2018 there were 
36.47 million mobile subscriptions3.
 The mobile phones in most of the time 
found in contact with the hands of medical staff in 
hospitals, phones can be used by them for imaging 
results, drugs therapeutic, laboratory and other 
work-related subjects4. Therefore they can be 
contaminated by bacteria, simply because mobile 
phones are not managed cleanly, and there are no 
guidelines for controlling bacterial contamination 
on mobile phones1.
 Really that is not limited in healthcare 
places and peoples who present there, the Studies 
revealed that the contamination of phones can 
come from many things like handbag or skin of 
human, phone pocket, bags, and food particles, 
etc.5 The continuous handling and the heat 
produced by phone and hands sweat generates 
an ideal breeding situation for all types of bacteria 
that are found on our skin6. 
 In the current study, we try to do a little 
study about the effect of the site and the pattern 
of work on the kinds and percent of pathogenic 
bacterial isolates that are found in the mobile 
phone for both healthcare workers and peoples 
who work out of that field, and if there is an 
antibiotic-resistant bacteria on that phone.

MAteRiAls ANd MethOds  
Designing of the study
 Our study was performed in the period 
from March to June 2019, samples collection were 
done using fifty volunteer mobile phones at Basra 
province, half of them were the healthcare workers 

in Al-Sadr Teaching Hospital. While the other half 
collected from the employments (administrative 
staff at the Deanships of the University of Basra 
colleges). The volunteers are from both sexes with 
ages from 20 to 45 years old and all asked about 
the cleaning of their mobile phone and interim 
from the latest cleaning for the phones. 
Sampling
 By using moist sterile cotton swab the 
sample was taken from all sides of mobile phones 
after handling each phone with the aid of sterile 
gloves then each swab was placed in a tube with 
3 ml of tryptic soy broth and aerobically incubated 
at 37°C for 18-24 hours7.
Isolation and Identification of isolates
 Different media including Blood agar, 
Nutrient agar, and MacConkey agar were used for 
culturing each swab and incubated overnight at 
37˚C. and then by streaking on the identical media 
bacteria were isolated and purified8.
 The suspected colonies were identified 
using Gram’s staining, colony morphology, and 
appropriate biochemical tests, and their shapes, 
colors, and arrangements were observed under 
light microscope9.
 For identification of Gram-positive 
cocci isolates that appeared as medium-sized 
circular, white or golden yellow with a smooth 
convex surface and entire edge and were either 
β-hemolytic on blood agar plates and grow on 
the Mannitol salt agar were positive for catalase 
that is Staphylococcus aureus (S. aureus) or 
Non-hemolytic on blood agar and grows on the 
Mannitol salt agar and catalase-positive that is 
Staphylococcus epidermidis.
 As regards Gram-negative bacilli (lactose 
and non-lactose fermenters), Hydrogen Sulfide 
(H2S) Production Test,  the oxidase, catalase, triple 
sugar iron agar (TSI), indole, methyl red, Voges 
Proskauer, citrate (IMViC) and urease tests were 
carried out for their identification10.
 An oxidase test was used to differentiate 
between Pseudomonas spp and Enterobacteriaceae 
sp11.
Antibiotic susceptibility
 Antibiotic susceptibility testing was 
performed for some of the identified isolates on 
Mueller-Hinton agar according to the standard 
recommendation of the National Committee for 
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Clinical Laboratory Standards [N.C.C.L.,2000]. The 
resistance isolates were detected using some of 
the antibiotics disc shown in Table (1)12. 
Statistical analysis
 The presence of a significant difference 
in the kind and percent of bacterial isolates in 
the mobile phone of a health care worker and 
university of Basrah employments was analyzed 
by utilizing a Chi-square test by using the 2010 
Microsoft Office Excel13.

Results
 Fifty samples were obtained from the 
mobile phones of the volunteers, most of the 
volunteers don’t clean their mobile phone 
continuously after using them in the work 
especially the healthcare workers, and there is no 
exact time interval between each cleaning time for 
their mobile phone almost they are clean when 
seems unclean.
 All of the screened mobile phones 
were contaminated by microbial isolates, and 

the highest proportions of all microbial (clinical) 
isolates were recorded by gram+ve Bacillus spp 
(66%) and gram-ve Pseudomonas spp (56%) 
while the lowest proportions were recorded by 
beta-hemolysis Staphylococcus aureus (8%) and 
Candida spp (12%) as shown in the Fig. 1. 
 Additionally, there was a big difference in 
the kinds of bacterial isolates between the samples 
that collected from the health care workers mobile 
phones and that collected from the mobile phone 
of the University of Basrah employments, in the 
latter, there was no (Staphylococcus aureus) while 
the same isolate present in 8% of the mobile phone 
of the health care worker who in the same time 
had no nonhemolytic Staphylococcus epidermidis 
or candida spp. which appeared in 16% and 12% 
of the employee's mobile phones respectively. 
Furthermore, there were other pathogenic isolates 
appear in mobile phones for both the health care 
workers and the University of Basrah employments 
in a different percent as shown in Fig. 2.

Table 1. Antibiotic susceptibility for some microbial species that are isolated from mobile phones

Drug tested     Antibiotic susceptibility for Microbial isolates 

 Staphylococcus   Proteus  Klebsiella Citrobacter Salmonella
 aureus sp. sp. sp. sp.  

CTX (I) (R) (S) (S) (I)
CN (I) (S) (S) (S) (S)
AX (S) (S) (S) (I) (S)
SXT (S) (I) (R) (I) (S)
ZOX (S) (R) (I) (I) (S)

I : Intermediate, S : sensitivity. R: resistance, CTX(30µg) Cefotaxime, CN(10 µg) Gentamicin, AX (25 µg) Amoxicillin, 
SXT(1.25+23.75µg) Trimethoprim +Sulfamethoxazole , Zox (30 µg)  Cefatizoxime.

Fig. 1. percent of the microbial isolates in all the samples of mobile phones.
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 Also, the biochemical test for the Enteric 
bacteria that isolated from the health care workers 
and University of Basrah employments mobile 
phone show the presence of the following percent 
of the Enterobacteriaceae species as shown in Fig. 
3.
 And the statistical analysis as well as the 
columns for the percent of each kind of microbes in 
Fig.  2 show a significant difference in the percent 
of microbes isolated from the mobile phone for 
both groups of people.
 The antibiotic susceptibility for 9 isolates 
of Enterobacteriaceae sp. and 2 isolates of 
Staphylococcus aureus show the presence of the 
Cefotaxime and Cefatizoxime resistance Proteus 
sp. as well as Trimethoprim + Sulfamethoxazole 
resistance Klebsiella sp.and also the intermediate 

susceptibility to the different antibiotic, was shown 
in all the isolates as displayed in Table 1 and the 
similar results for the similar isolates were not 
reported again.
    
disCussiON
 Today the mobile phones become a piece 
of the more necessary equipment to professional 
and social life, and because the private property for 
mobile phone habits like existence attached closely 
to a human body part such as the hands, ears, 
nose,  face which already carries multiple kinds 
of bacteria, that made the mobile phone a good 
reservoir for microbial pathogens and that is trying 
to focus on all kinds of bacterial isolated from 
the mobile phones especially pathogenic isolates 
and testing the antibiotic sensitivity for some of 

Fig. 2. The percentage of microbial isolates in the health care workers’ mobile phone and the Basrah University 
employments.

Fig. 3. The percentage of each Enterobacteriaceae spp. present in mobile phones. 
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them to find out the antibiotic resistance isolates 
because the later hurt the people healthiness 
and to change the thought of lots of people that 
microbes only exist in the clinics and hospitals or 
research labs and thus they have a false sense 
of safety in other places, actually bacteria are 
practically found everywhere14. And that explains 
the presence of microbial contamination in all 
screened mobile phone also in the current study. 
Bacillus spp. form the highest proportions of all 
bacterial (clinical) isolates that isolated from the 
mobile phones and that’s due to the nature of 
this genus which is one of the largest and most 
ubiquitous spores forming bacteria and Bacillus 
spp. are in many instances considered to be 
contaminants within clinical samples, It is therefore 
critical for the clinical staff to be alert to any 
sudden increases in isolation rates15,16. Also, several 
Bacillus species is a normal flora in the cooked 
food, cereals, and vegetables like Bacillus cereus17. 
The second highest prevalence bacterial isolate in 
the screened mobile phone was pseudomonas spp. 
which appear in the health care workers mobile 
phones in elevation percent rather than that of 
the university of Basrah employments generally 
because the genus of Pseudomonas is ecologically 
one the more various significant set of identified 
bacteria they are found in natural habitats, also 
pseudomonas spp. like Pseudomonas aeruginosa 
responsible for numerous events have been 
associated with defective or unhygienic medical 
equipment, workers also cross-contamination, and 
cross-colonization has been documented at the 
hospitals18.19. The presence of Enterobacteriaceae 
spp. in the volunteers’ mobile phone in a high 
percentage was shows poor hygiene and that 
could be the main source of contamination20. The 
counts of these microbial groups may be used to 
evaluate handling and hygiene practices, as well as 
exposure of the cell phones21. And we can see that 
the percent of enteric bacteria in the mobile phone 
of the health care worker was the double of that 
of the employments and that can be attributed 
to the fact that the contamination of health care 
worker mobile phones by microorganisms can be 
done quickly and easily from the medical devices 
patients and all the environment of the hospital3. 
Within the current study, the biochemical study 
for the Enteric bacteria in the screened mobile 
phones was contained Serratia sp., Citrobacter 

sp. Salmonella sp., Klebsiella sp., and Proteus 
sp. and that partially agreed with the (Coscova 
et al 2018) study who informed the Citrobacter 
freundii and Klebsiella pneumonia presence 
within tested mobile phones, also several studies 
indicated that most common microorganisms 
isolated from health care workers mobile phones 
include Klebsiella pneumonia, Enterobacter 
species, coagulase-negative Staphylococcus, S. 
aureus, Bacillus species, Acinetobacter species, 
Pseudomonas species, Neisseria species, Serratia 
spp, Escherichia coli, Enterococcus feacalis, and 
Proteus Vulgaris [Karabay et al., 2007; Kilic et 
al., 2009; Teng et al., 2009, Chawla et al., 2009; 
Gunasekara et al., 2009, Girma 2015] and that 
excessively resemble our study results3,14,20,22-24.
 Also, the Candida species can be seen 
in the mobile phone of the employments that’s 
because Yeasts are the portion of body normal 
micro-flora and invasive infections only happened 
when immune function weakness occurs or there 
is a barrier leakage, and candida sp. reported as a 
contaminant of the mobile phone in some study 
like10,25-27.  
 Despite that the S. aureus, as well as S. 
epidermidis reported as the highest percent of 
isolates, appeared in the screened mobile in many 
studies like, and a large number of other studies, 
that in the current study we can see a recession 
in this percent to only 8% of the health care 
workers mobile phone and 0 % in employments 
mobile phone of and that may be attributed to 
many reasons like increase awareness about 
contamination of device by pathogenic isolates 
especially the mobile phone and the ability 
of transmission of this isolates by them, also 
photographic notices like posters plus leaflets 
for motivation to adherence of self and hands 
hygiene. As well as all the studies which spotlight 
the pathogens’ ability to live on the mobile phone 
surface, which can be involved a good control for 
the infection and minimize the appearance of 
pathogenic isolates in mobile phone7,27,28.
 In the current study, some isolates 
like S. aureus and Enterobacteriaceae sp. 
which are common bacteria that spread in 
healthcare facilities and the community and 
can cause difficult-to-treat infections because 
of resistance to some antibiotics, therefore, the 
antibiotic susceptibility was tested and shows 
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the existence of the Cefotaxime and Cefatizoxime 
resistance Proteus sp. as well as Trimethoprim + 
Sulfamethoxazole resistance Klebsiella sp.and that 
because the Proteus sp. and the Klebsiella sp are 
Enterobacteriaceae and some other gram-negative 
pathogens became highly β-Lactamase producing 
bacteria4,29. And also in this study the intermediate 
susceptibility to the different antibiotic was shown 
in all the isolates and that may be related to the 
origin of the isolates especially that found in the 
health care workers mobile phone who have 
frequently used the mobile phone during working 
for hours and are not properly disinfected and 
close contact with the patients who are mostly the 
source of the resistance and intermediate isolates 
especially in the developing countries because 
of the high level of ignorance, poverty, and bad 
hygienic applies, and there is a high commonness 
of counterfeit and illegal drugs of poor quality 
in circulation and also antibiotic up-use from 
prescription-dispensing to the patient in Iraq the 
antibiotics are purchased without a prescription as 
part of common practice, which leads to misuse 
of antibiotics by the public30,31.
 And from this study and statistical 
analysis, we can see a significant difference in 
the type and percent of the pathogenic bacterial 
isolates which were reflex the difference in 
the pattern of life, nature of works, cleaning 
habit, using of disinfectant and many other 
characters between the healthcare workers and 
employments14. In the future, this study can be 
developed by expanded the research to include 
more number of screening mobile phones of 
people of different ages and degrees of education 
in Basra university or in hospitals. Also doing 
genetic identification of bacterial isolates as well as 
genomic study for the antibiotic-resistant bacteria.

CONClusiONs
 The mobile phones today have become 
one of the most necessary types of equipment 
for social life, and all the mobile phone for all 
peoples can be contaminated by various kinds of 
bacterial isolates that some of these isolates can 
be resistance to specific antibiotics that may cause 
human infection, especially that contaminated the 
healthcare workers mobile phone, and the current 

study show a significant difference in the percent 
and kinds of bacterial isolate between the health 
care worker and people who work out of this field. 
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