
_____________________________________________________________________________________________________ 
 
*Corresponding author: Email: waetsinya@gmail.com; 
 
Asian J. Res. Bios., vol. 6, no. 2, pp. 112-124, 2024 

 
 

Asian Journal of Research in Biosciences 

 
Volume 6, Issue 2, Page 112-124, 2024; Article no.AJORIB.1560 
 

 
 

 

 

Prevalence of Bacteria Associated  
with Mobile Phones of Inpatients  

in Some Hospitals in Ardo-Kola 
Metropolis, Nigeria 

 
Emmanuel Allahnanan a, Samuel Kennedy Banja a, 

Waetsi Nya Yusufu a* and Fred Grace Wayas a 
 

a Department of Biological Sciences, Taraba State University, Jalingo, Nigeria. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  
peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://prh.globalpresshub.com/review-history/1560 

 
 
 

Received: 01/02/2024 
Accepted: 04/04/2024 
Published: 08/04/2024 

 
 

ABSTRACT 
 

Mobile phones are carried everywhere thus coming in contact with various surfaces. Inpatients' 
mobile phones may contain potential nosocomial causing microbes to the inpatient, family 
members, and the general public. Thirty-two (32) inpatient phones were chosen at random from 
three study areas to see if they could function as formites and contain bacteria that could be 
transferred. First Referral Hospital Sunkani, Primary Healthcare Kofai and Lafiya clinic ATC) in Ardo 
Kola Local Government, Taraba State were the study area. The goal of this study was to determine 
the prevalence of bacterial contamination on inpatients' phones and to identify bacterial isolates. A 
swab sample from each inpatient's phone (using a moist sterile swab), as well as a self-
administered questionnaire, was retrieved. Samples were cultured in nutrient, blood and 
macConkey’s agar using the streak method, bacteria were identified using Gram staining and a few 
biochemical assays (indole, citrate utilization, catalase, oxidase, coagulase, and urease test). The 
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overall prevalence of mobile phone contamination with one or more bacteria was 90.6 percent, with 
the most common bacteria isolates being Staphylococcus aureus (46.9%) and Escherichia coli 
(34.4%), and the least common bacteria isolates being Klebsiella spp. (12.5%) and Enterococcus 
spp. (12.5%). As a result, using various methods to control the growth of bacteria, such as 
restricting mobile phone use in hospitals and implementation of proper hand washing hygiene, is 
necessary to shed bacterial burden and reduce contamination. 
 

 
Keywords: Nosocomial; prevalence; inpatients; mobile phones; formites. 
 

1. INTRODUCTION 
 
“A mobile phone (also known as a cell phone, 
cellular phone or a hand phone) is a gadget that 
allows users to make and receive phone calls 
over a radio link while roaming about a wide 
geographical area” [1]. Since the first mobile 
phones hit the market, mobile phone technology 
has made significant strides. The introduction of 
smart phones in 1994 with touch screen displays 
and advanced mobile operating systems 
combining the features of SMS for text 
messaging and MMS for sending and receiving 
photos, email, internet access, video chatting, 
and entertainment features marked the beginning 
of the integration of many features into mobile 
phones in addition to the standard voice function 
[2-4]. Mobile phones are becoming among the 
most important accessories for both social and 
professional life. Mobile phones are                         
handled frequently and held close to the face, 
while being typically kept in bags or pockets. 
Instead of a keypad with individual keys and 
multiple nooks and crannies, many of these 
devices have touch screens with a single smooth 
surface. 
 
Microbiological standard in hygiene is necessary 
for a healthy life. However, unhealthy practices 
are being observed in both the developing and 
developed world. On ways to lessen infection on 
mobile phones, however, there is comparatively 
little counsel. In addition to increasingly being a 
necessary tool for communication, mobile 
devices have the potential to spread pathogenic 
microbes [5]. This can be done by its frequent 
contact with hands [6], since a vast majority of 
mobile phones are hand held [3]. “There is plenty 
of information regarding hospital acquired 
infection and the role of mobile phones in 
harboring bacteria responsible for such infections 
and research has shown that mobile phones 
could constitute a major health hazard” [7-14] 
since healthcare associated infections (HAIs) 
have increased significantly during the last 
decade. These infections remain a major cause 
of morbidity and mortality, which in turn leads to 

an increase in health care cost and also new 
health care hazards for inpatients and the 
community [15]. Mobile phones are used in the 
hospital without restriction and the majorities of 
Health care workers (HCWs) neither clean their 
mobile phones regularly nor wash hands after 
using their mobile phones [16,17]. “Public 
telephones as well as cell phones can act as 
reservoirs to a wide variety of bacterial species, 
many of which have the potential to be 
pathogenic” [18,4]. 
  
Mobile devices used in healthcare facilities are 
particularly interesting, as they have been 
involved in the spread of nosocomial infections 
[19-21]. The mouthpiece of public telephones 
has been linked to high levels of microbial 
contamination, though the earpiece and handles 
can also support microbial species. With the drop 
in use of public payphones and cell phones with 
buttons and keyboards, indirect contamination 
from person to person has decreased, however it 
has been discovered that personal mobile 
phones are more prone to microbiological 
contaminations [22]. “The hands and gloves of 
healthcare workers readily acquire the pathogens 
after contact with contaminated hospital surfaces 
and equipment, and then transfer these 
organisms to subsequently touched patients and 
devices” [23,24]. 
 
“The majority of bacterial species found on 
phone surfaces are members of the normal flora 
of the skin and body, due to the constant contact 
with the hands and face. The normal flora of the 
skin includes about 10 bacterial species with the 
most being Staphylococcus epidermidis and 
Corynebacteria” [25]. “In addition, bacteria found 
in the mouth and the upper respiratory tract can 
also spread through aerosols and droplets that 
are released while breathing or talking into the 
phone’s mouthpiece” [26]. “Many species are 
resistant to desiccation and can persist on phone 
surfaces for weeks, with gram-negative bacteria 
usually persisting longer than their gram-positive 
counterparts” [27]. Due to the frequent usage of 
mobile phone, heat generated by the phone 
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creates an ideal temperature that supports the 
growth of bacteria. There is relatively little guid-
ance, however, on how to reduce contamination 
on mobile phones. 
 
“Healthcare-associated infections remain a 
leading and high-cost problem of global health 
systems despite improvements in modern 
therapies” [18,28,29]. “Nosocomial infections 
constitute a major problem globally with major 
social, economic, moral, and personal effects 
that increase morbidity and mortality of 
hospitalized patients” [24]. “It is estimated that 
between 5% and 10% of patients admitted to 
hospitals acquire HAI, but recent data suggest 
that this figure is on the rise” [12,17,4,24,30]. 
Since mobile phones (MPs) are rarely cleaned 
after handling, it is thought that variations in 
personal hygiene and behaviors may increase 
the risk of cross-contamination between 
healthcare professionals and patients. After 
contact between healthcare professionals and 
patients, these could spread bacteria, including 
numerous resistant strains, and can be a source 
of bacterial cross-contamination. There may be a 
chance of patient and healthcare worker cross 
contamination, according to research on 
infections linked to the provision of healthcare. 
However, there is paucity of information available 
regarding the frequency of bacteria on hospital 
patients' mobile phones in Ardo-kola, Taraba 
State, Nigeria. This study is aimed at determining 
the degree of bacterial contamination of personal 
mobile phones of inpatients across some 
hospitals in Ardo-kola metropolis. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 
The study was conducted in Sunkani and ATC in 
Ardo kola Local Government Area of Taraba 
State, Nigeria. Ardo-kola Local Government is 
located at latitude 8.7557°N and longitude 
11.2524°E). The economic activity of this 
community is mostly Farming, Fishing, Artisan 
and few civil servants. Social amenities such as 
good roads, pipe-borne water and electricity are 
lacking. 
 

2.2 Study Sites 
 
The study was conducted in three different sites 
chosen at random in Ardo-kola metropolis 
namely First Referral Hospital Sunkani, Lafiya 
Clinic, and primary healthcare Kofai, kasuwan 
Bera. 

2.3 Sample Size 
 
A total of 32 swab samples of mobile phones 
were collected randomly from inpatients among 
three hospitals in the study area. 
 

2.4 Data Collection 
 
Socio-demographic characteristics of the 
participants: A self-administrated questionnaire 
was distributed to collect information about the 
socio-demographic characteristics (age, gender 
and profession), use of mobile phones as well as 
habit of cleaning of mobile phones. 
 

2.5 Sample Collection 
 
The mobile phone was first held with the aid of 
sterile gloves. Sterile cotton swab moistened with 
the sterile (0.85%) normal saline solution was 
rotated over the surface of both sides of the 
mobile phone. The cotton swabs were 
transferred immediately to the Biology Laboratory 
in the Department of Biological Sciences, Taraba 
State University within Two to three hours of 
collection to prevent drying. 
 

2.6 Media Preparation for Microbial 
Analyses 

 
Nutrient agar and MacConkey agar were 
prepared according to the manufacturer’s 
specification and sterilized in an autoclave for 15 
minutes at 121°C. Blood agar was prepared from 
Nutrient agar using sheep blood. The Media 
were allowed to cool and was poured into 
sterilized Petri dishes. The media was then 
incubated overnight at 37°C to check for sterility.  
 
2.6.1 Isolation of bacteria 
 
The swab samples were directly inoculated on 
Nutrient Agar, Blood Agar and MacConkey’s 
Agar in a biosafety cabinet and inoculating loop 
was flamed with a Bunsen burner using streak 
plate method. The plates were incubated at 37oC 
for 24 hours and then examined for bacterial 
growth. 
 
2.6.2 Identification of bacteria 
 
The plates that had growth were selected for 
identification of isolated bacteria. Preliminary 
identification of bacteria was made based on 
cultural and morphological characteristics, gram 
reaction, colony characteristics, haemolysis on 
blood agar, changes in physical appearance in 
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differential media and biochemical tests 
according to Cheesbrough [31] Criuckshank et al. 
[32]. The isolated colonies were picked using 
sterile wire loop and sub cultured on MacConkey 
and Nutrient agar. The inoculated media were 
incubated aerobically at 37oC for 24 hours and 
then examined.  
 
2.6.3 Gram staining 
 
This was done to differentiate organisms based 
on the structure of their cell walls as Gram 
positive (tough outer cell of peptidoglycan), or 
Gram negative (having two layers of membranes, 
with a thin layer of peptidoglycan sandwiched 
between them). Smear was done from isolate by 

sterile loop, small portion from colony was taken 
and drops of normal saline on a clean dry slide 
then mix and spread in circular manner. The 
slide was left to air dry and fixation was done by 
gentle heat. Crystal violet was added to smear 
for 1 minute, and then washed by tap water, 
Logul’s iodine was added for 1 minute, then 
washed by tap water, Acetone alcohol was 
added for seconds and washed by tap water. 
Finally, the smear was covered with Saffranin for 
2 minutes, and washed by tap water, the smear 
was left to air dry, and a drop of oil immersion 
was added and examined under microscope 
using objective lens x100. Gram positive 
appeared Blue/Purple color and Gram negative 
appeared red color [33]. 

 

 
 

Fig. 1. Map of Nigeria showing study area 
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2.7 Biochemical Tests 
 
Group of tests done to identify bacteria included 
the following: 
 
2.7.1 Indole test 
 
A sterilized test tube containing 4 ml of 
tryptophan broth was taken. The tube was 
inoculated aseptically by taking the broth from 18 
to 24 hrs of culture. The tube was incubated 
at 37°C for 24-28 hours. 0.5 ml of Kovac’s 
reagent was added to the broth culture. 
Presence of Pink colour indicated positive and no 
change in colour indicated negative. A tube was 
not inoculated which served as control substance 
[34]. 
 
2.7.2 Citrate utilization test 
 
Simmons citrate agar was inoculated slightly on 
the slant by touching the sterile wire loop to a 
colony that is 18 to 24hrs old. It was incubated at 
35ᴼC to 37ᴼC for 18 to 24hrs. Positive growth 
was visible on the slant surface and the medium 
was an intense Prussian blue while negative 
trace or no growth was visible on the medium 
which remain deep forest green colour. A tube 
was not inoculated which served as control [35]. 
 
2.7.3 Catalase test  
 
This was carried out by putting a drop of 
hydrogen peroxide on a clean slide. With a sterile 
inoculating loop, a colony of organism was 
picked and allowed to be in contact with the 
hydrogen peroxide. Presence of bubbles 
indicates positive reaction while absence of 
bubbles indicates negative reaction [34]. 
 
2.7.4 Oxidase test  
 
Fresh growth was removed from the agar plate 
using a non-metallic instrument such as a sterile 
plastic inoculating loop. The oxidase test strip 
was moistened slightly with oxidase reagent and 
the growth was rubbed into the moistened paper 
of the strip. If the microbe has cytochrome 
oxidase, it will add electrons to the reagent, 
changing it from its colorless appearance to a 
deep indigo blue in a matter of 10-20 seconds. 
Waiting any longer than this increases the 
likelihood that the reagent turns blue due to 
natural chemical changes caused by exposure to 
air. If the color does not turn blue within 20 
seconds, the test is negative for the presence of 
oxidase [34]. 

2.7.5 Coagulase test   
 
This was used to identify Staphylococcus aureus, 
which produces the coagulase enzyme that 
causes plasma to clot by converting fibrinogen to 
fibrin. Staphylococcus aureus produces two 
forms of coagulase: bound and free. The slide 
test is to detect bound coagulase and the tube 
test is to detect free coagulase. Free coagulase 
involves the activation of plasma coagulase-
reacting factor (CRP), which is a modified or 
derived thrombin molecule, to form a coagulase 
CRP complex. This complex in turn reacts with 
fibrinogen to produce the fibrin clot. A drop of 
sterile distilled water was placed on each end of 
a sterile slide. A colony of the test organism was 
emulsified on each spot to make two thick 
suspensions. The slide test was adopted and a 
loop-full of plasma was added to one of the 
suspensions and mixed gently. The slide was 
examined for clumping or clotting of the 
organisms within 10 seconds. Plasma was not 
added to the second suspension, which served 
as control substance [34]. 
 
2.7.6 Urease test 
 
This was carried out to detect the production of 
urease to breakdown urea to ammonia and 
carbon-dioxide. Urea agar base was used for this 
test. It was prepared and sterilized according to 
manufacturer’s instruction. Urea and the indicator 
were also added as specified. The medium after 
sterilization was allowed to cool and gel and then 
the isolates were inoculated and labeled 
accordingly. They were inoculated at 37°C for 
24hrs and observed. There was color                      
change from orange to pink for the                         
urease positive organisms and orange to yellow 
for the urease negative isolate and this was 
recorded appropriately. A tube was not 
inoculated which served as control substance 
[33]. 
 

2.8 Statistical Analysis 
 
Data obtained was subjected to the Statistical 
Package for Social Sciences (SPSS) version 23 
for data analysis. The Pearson Chi-square test 
was used to determine prevalence. 
 

3. RESULTS 
 
Bacteria species isolated in the order of most 
prevalent were Staphylococcus species (46.9%), 
Escherichia coli (34.4%), Coagulase-Negative 
Staphylococcus (CoNS) and Pseudomonas 
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species (18.8%), Streptococcus species (15.6%) 
Enterococcus species and Klebsiella species 
(12.5%) being the least prevalent (Fig. 2). 
 
Table 1 describes the prevalence for the different 
phone screen types and shows that the keypad 
phones recorded higher prevalence of, 100.0% 
(17/17) than soft-screen mobile phone, 80.0% 
(12/15) with a slight but statistically non-
significant difference (χ2=3.752; P>0.05). An 
overall prevalence of 90.6% (29/32) was 
recorded in the swab samples examined from all 
inpatients.  
 
The isolated bacteria from keypad phones 
includes Staphylococcus aureus 58.8% (10/17), 
E.coli 35.3% (6/17), CoNS 23.5% (4/17), 
Pseudomonas spp 23.5% (4/17), Streptococcus 
spp 23.5% (4/17), Klebsiella spp 23.5% (4/17) 
and Enterococcus spp 17.6% (3/17) whereas the 
bacteria isolated from soft-screen phones are 
Staphylococcus aureus 33.3% (5/15), E.coli           
33.3% (5/15), CoNS 13.3% (2/15), 
Pseudomonas spp 13.3% (4/15), Streptococcus 
spp 6.7% (1/15), Klebsiella spp 0.0% (0/15) and 
Enterococcus spp 6.7% (1/15). It was noted that 
Klebsiella spp recorded a higher prevalence of 
3.5% (4/17) in keypad phones than soft-screen 

mobile phones 0.0% (0/15) with a statistically 
significant difference (χ2=4.034; P<0.05) as can 
be seen on Table 2. 
 
Table 3 describes sex related prevalence and 
showed that mobile phones from female 
recorded a higher prevalence of 100.0% (24/24) 
than male, 62.5 (5/8) with significant difference 
(χ2=9.931; P<0.05) as seen below. 
 
Table 4 shows the frequency of bacteria isolated 
based on sex of inpatients. The isolated bacteria 
species from mobile phones of male inpatients 
are Staphylococcus aureus 37.5% (3/8), E. coli 
25.0% (2/8), CoNS 12.5% (1/8), Pseudomonas 
spp 0.0% (0/8), Streptococcus spp 0.0% (0/8), 
Klebsiella spp 0.0% (0/8) and Enterococcus spp 
12.5% (1/8).  The bacteria isolated from mobile 
phones of female inpatients are Staphylococcus 
aureus 50.0% (12/24), E. coli 37.5% (9/24), 
CoNS 20.8% (5/24), Pseudomonas spp 25.0% 
(6/24), Streptococcus spp 20.8% (5/24), 
Klebsiella spp 16.7% (4/24) and Enterococcus 
spp12.5% (3/24). It was noted that 
Pseudomonas species recorded higher 
prevalence of 25.0% (6/24) among females than 
males 0.0% (0/8) with a statistically non-
significant difference (χ2=2.462; P>0.05). 

 
Table 1. Percentage prevalence of bacteria for different phone screen types 

 

Kind of MP No of MP sampled Prevalence rate (%) 

Keypad 17 17(100.0) 
Softscreen 
Total  

15 
32 

12(80.0) 
29(90.6) 

(χ2=3.752; P>0.05) 
Key: MP: Mobile Phone 

 
Table 2. Occurrence of isolated bacteria for different phone screen types 

 

Kind of 
phone 

Bacteria (%) N=32 

S. 
aureus 

CoNS E. coli Klebsiellaspp Pseudomonas 
spp 

Enterococcus 
spp 

Streptococcus 
spp 

Keypad 10(58.8) 4(23.5) 6(35.3) 4(23.5) 4(23.5) 3(17.6) 4(23.5 
Softscreen 5(33.3) 2(13.3) 5(33.3) 0(0.0) 2(13.3) 1(6.7) 1(6.7) 

(χ2=4.034; P<0.05) 
Keys: S. aureus: Staphylococcus aureus; E. coli: Escherichia coli; CoNS: Coagulase-Negative Staphylococcus; 

Spp: Species 

 
Table 3. Percentage prevalence of bacteria based on sex 

 

Sex No of MP sampled Prevalence rate (%) 

Male 8 5(62.5) 
Female 
Total  

24 
32 

24(100.0) 
29(90.6) 

(χ2=9.931; P=0.002) 
Key: MP: Mobile Phone 
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Fig. 2. Frequency of mobile phones bacteria isolate 
Keys:S. aureus: Staphylococcus aureus; E. coli: Escherichia coli; CoNS: Coagulase-Negative Staphylococcus 

 
Table 5 describes Age related prevalence which 
varied between 87.5%-92.3%, with age group 
46-60 having the lowest prevalence of 87.5 (7/8) 
and the age group 15-30 years having the 
highest 92.3% (12/13) with a statistically non-
significant difference of (χ2=0.136; P>0.05). 
 
The isolated bacteria species for the age group 
15-30 are Staphylococcus aureus 46.3% (6/13), 
E. coli 53.8% (7/13), CoNS 7.7% (1/13), 
Pseudomonas spp 7.7% (1/13), Streptococcus 
spp 30.8% (4/13), Klebsiella spp 0.0% (0/13) and 
Enterococcus spp 15.4% (2/13). The isolated 
bacteria species for the age group 31-45 are 
Staphylococcus aureus 45.5% (5/11), E. coli  
27.3% (3/11), CoNS 36.4% (4/11), 
Pseudomonas spp 36.4% (4/11), Streptococcus 
spp 9.1% (1/11), Klebsiella spp 27.3% (3/11) and 
Enterococcus spp 9.1% (1/13). The isolated 
bacteria for the age group 46-60 are 
Staphylococcus aureus 50.0% (4/8), E. coli             
12.5% (1/8), CoNS 12.5% (1/8), Pseudomonas 
spp 12.5% (1/8), Streptococcus spp 0.0% (0/8), 
Klebsiella spp 12.5% (1/8) and Enterococcus spp 
12.5% (1/8). It was noted that Staphylococcus 
aureus recorded an overall higher prevalence                
in all age groups with a statistically non-
significant difference (χ2=0.043; P>0.05) as seen 
on Table 6. 

Table 7 shows a profession related prevalence 
which observed that civil servant and student 
recorded higher prevalence, 91.7% (11/12) than 
farmers, 87.5% (7/8) with a statistically non-
significant difference (χ2=0.123; P>0.05). 
 
The isolated bacteria species for the civil servant 
profession were Staphylococcus aureus 33.3% 
(4/12), E. coli 16.7% (2/12), CoNS 41.8% (5/12), 
Pseudomonas spp 41.7% (5/12), Streptococcus 
spp 8.3% (1/12), Klebsiella spp 16.7% (2/12) and 
Enterococcus spp 8.3% (1/12). The isolated 
bacteria species from the phones of inpatients 
who are farmers were Staphylococcus aureus 
50.0% (4/8), E. coli 25.0% (2/8), CoNS 12.5% 
(1/8), Pseudomonas spp 0.0% (0/8), 
Streptococcus spp 25.0% (2/8), Klebsiella spp 
25.0% (2/8) and Enterococcus spp 12.5% (1/8). 
Student inpatients had the following bacteria 
isolated from their phones, Staphylococcus 
aureus58.3% (7/12), E. coli 58.3% (7/12), CoNS 
0.0% (0/12), Pseudomonas spp 8.3% (1/12), 
Streptococcus spp 16.7% (2/12), Klebsiella spp 
0.0% (0/12) and Enterococcus spp 16.7% (7/8). 
It was noted that CoNS recorded higher 
prevalence of 41.7.0% (5/12) among civil 
servants, 12.5% (1/8) in farmers than student 0.0% 
(0/8) with a statistically significant difference 
(χ2=7.111; P<0.05) as shown in Table 8.  
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Table 4. Occurrence of isolated bacteria for sex in the study 
 

Sex Bacteria (%)    N=32 

S. 
aureus 

CoNS E. coli Klebsiella 
spp 

Pseudomonas 
spp 

Enterococcus 
spp 

Streptococcus 
spp 

Male 3(37.5) 1(12.5) 2(25.0) 0(0.0) 0(0.0) 1(12.5 0(0.0 
Female 12(50.0) 5(20.8) 9(37.5) 4(16.7) 6(18.8) 3(12.5) 5(30.8) 

Keys: S. aureus: Staphylococcus aureus; E. coli: Escherichia coli; CoNS: Coagulase-Negative Staphylococcus 
 

Table 5. Percentage prevalence of bacteria for age groups 
 

Age No of MP sampled Prevalence rate (%) 

15-30 13 12(92.3) 
31-45 
46-60 
Total  

11 
8 
32 

10(90.9) 
7(87.5) 
29(90.6) 

(X2=0.136; P>0.05) 
Key: MP: Mobile Phone 

 

Table 6. Occurrence of isolated bacteria for age groups 
 

Age 
group 

Bacteria (%) N=32 

S. 
aureus 

CoNS E. coli Klebsiella 
spp 

Pseudomonas 
spp 

Enterococcus 
spp 

Streptococcus 
spp 

15-30 6(46.3) 1(7.7) 7(53.8) 0(0.0) 1(7.7) 2(15.4) 4(30.8) 
31-45 
46-60 

5(45.5) 
4(50.0) 

4(36.4) 
1(12.5) 

3(27.3) 
1(12.5) 

3(27.3) 
1(12.5) 

4(36.4) 
1(12.5) 

1(9.1) 
1(12.5) 

1(9.1) 
0(0.0) 

Isolates 
S. aureus: Staphylococcus aureus 

E. coli: Escherichia coli 
CoNS: Coagulase-Negative Staphylococcus 

 

Table 7. Percentage prevalence of bacteria isolates per profession 
 

Profession No of MP sampled Prevalence rate (%) 

Civil servant 12 11(91.7) 
Farmer 
student 
Total  

8 
12 
32 

7(87.5) 
11(91.7) 
29(90.6) 

(χ2=0.123; P>0.05) 
Key: MP: Mobile Phone 

 

Table 8. Occurrence of isolated bacteria per profession 
 

Profession Bacteria (%) N=32 

S. 
aureus 

CoNS E. coli Klebsiella 
spp 

Pseudomonas 
spp 

Enterococcus 
spp 

Streptococcus 
spp 

Civil servants  4(33.3) 5(41.7) 2(16.7) 2(16.7) 5(41.7) 1(8.3) 1(8.3) 
Farmer 
Student 

4(50.0) 
7(58.3) 

1(12.5) 
0(0.0) 

2(25.0) 
7(58.3) 

2(25.0) 
0(0.0) 

0(0.0) 
1(8.3) 

1(12.5) 
2(16.7) 

2(25.0) 
2(16.7) 

Isolates 
S. aureus: Staphylococcus aureus 

E. coli: Escherichia coli 
CoNS: Coagulase-Negative Staphylococcus 

 
4. DISCUSSION 
 

Mobile phones are indispensable tools of 
communication, both at home and at work; they 

are always picked, dropped or pocketed thereby, 
having the potential of acquiring microbes from 
the handlers and the environment. Mobile 
phones as inanimate objects had been shown to 
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possess the potential for the survival of 
microorganisms, some bacteria can survive for 
months, viruses such as Corona, Coxackie and 
Influenza can persist for few days; and Herpes 
virus can persist for a week [27]. 
 
The study showed an overall high prevalence of 
bacterial contamination. The result in this study 
confirmed the findings of other studies which 
reported high prevalence of bacterial 
contamination among inpatients in hospitals: 
Brady et al. [36] reported 84.3%, Vinod et al. [37] 
reported 83.9%. Isolation of bacteria from 
electronic devices, such as handheld computers 
and personal digital assistants, has shown these 
devices to be potential modes of transmission of 
nosocomial pathogens. The high rate of bacterial 
colonization of mobile phones of inpatients 
suggests that their regular exposure to the 
bacteria in the hospital environment, contact with 
surfaces, patients, and infected materials may 
influence the rate of colonization [38]. The rate of 
contamination of mobile phones was also 
reported to be higher in the following studies: 
Ulger et al. [11] reported 95%, Akinyemi et al. 
[39] reported 91%. Studies that reported findings 
of lower bacterial contamination of mobile 
phones were published by Sepehri et al. [40] at 
33% and Arora et al. [9] with 41%. The observed 
variation might be due to the difference in 
adherence to infection prevention guidelines or 
frequency of cleaning mobile phones during 
working hours, hand washing practices, the 
pattern or policy of mobile use in the hospital and 
awareness of health professionals and inpatients 
about the role of a mobile phone in microbial 
transmission. 
 
The phone screen type related prevalence 
showed that keypad mobile phones had  higher 
prevalence compared to soft-screen mobile 
phones with Slight but non-significant difference 
(χ2=3.752; P>0.05) which agrees with the report 
of Pal et al. [41]. The higher prevalence in 
keypad phones is probably as a result of keypad 
phones having many crevices that are conducive 
for microbial growth and the difficulties 
associated with cleaning keypad phones with 
alcohol as it can easily damage the phone. 
 
This study also revealed a statistically significant 
higher prevalence in mobile phones of females 
as compared to males with a significant 
difference (χ2=9.931; p<0.05) which disagrees 
with the findings of Husam [42] with males 
(85.0%) and females (80.0%). The findings of 
this study also disagree with the findings of 

Chaman et al. [43] which did not show any 
significant correlation between gender and 
mobile phone bacterial contamination. The 
variations seen in the current study might be as a 
result of personal hygiene level and public 
awareness or geographical location. Females are 
considered to use mobile phones more often 
than their male counterparts and the higher 
prevalence in females might be as a result of 
improper sanitary practices such as eating and 
chatting, defecating and chatting/answering 
phone calls, and patterns of mobile phone use 
example in bathrooms, toilet, and the surfaces 
where these phones are kept could potentially 
serve as a route for microbial contaminations. It 
was observed that in both male and female 
Staphylococcus aureus was the most frequent 
bacteria isolated which agrees with the findings 
of Husam [42] who reported the frequency of 
occurrence of Staphylococcus aureus in male as 
(50.0%) and female (40.0%). S. aureus is not 
only a disease-causing organism but also plays it 
role as commensal colonizing mainly nasal 
passages and skins which might reasonably 
explains it higher occurrence in both genders. 
The occupation related prevalence showed civil 
servants inpatients and student inpatient have 
high rates of microbial contaminations with a 
statistically non-significant difference (χ2=0.123; 
P>0.05) and this could be as a result of 
indispensability of mobile phone usage across all 
profession, lack of awareness on the potential of 
mobile phones in transmitting microbes. Other 
reasons might be lack of personal and 
community hygiene as easy cross 
contaminations can occur as mobile phones 
carrying bacteria are exchanged between friends, 
families and colleagues. E. coli and 
Staphylococcus aureus were the most frequent 
bacteria isolates amongst students. 
Staphylococcus aureus had the most 
occurrences amongst farmers whereas CoNS 
with a statistically significant difference (χ2=7.111; 
P<0.05) and Pseudomonas species were the 
most frequent isolated bacteria amidst civil 
servants. The high occurrence of E. coli, CoNS, 
Pseudomonas and Staphylococcus aureus could 
be as a result of Poor personal hygiene or 
contamination from already contaminated sites in 
the hospital setting, although, the presence of 
Enterococcus might indicate fecal contamination. 
 
The study also revealed a statistically non-
significant difference (χ2=0.136; P>0.05) with 
high prevalence of bacterial contamination in all 
Age groups. Patients in younger age categories 
were more likely to possess a mobile phone both 



 
 
 
 

Allahnanan et al.; Asian J. Res. Bios., vol. 6, no. 2, pp. 112-124, 2024; Article no.AJORIB.1560 
 
 

 
121 

 

inside and outside the hospital, but there was no 
gender association. This is probably as a result 
of poor hygienic measures across all age groups 
and gender.  
 
In this study, the bacteria isolates are 
Staphylococcus aureus, E. coli, CoNS, 
Pseudomonas spp, Streptococcus spp, 
Klebsiella spp and Enterococcus spp. 
Staphylococcus species was the most frequently 
encountered bacteria isolate and this could 
probably be as a result of its predominance on 
different parts of the human body as normal flora 
and may be indicative of poor hand hygiene 
following interaction with other hospitalized 
patients or physicians. Studies conducted by 
Datta et al. [44] and a study by Sadat et al. [12] 
showed Staphylococcus species was their 
leading isolate. These results are similar to 
findings of Lindberg et al. [45], as they reported 
high percentage occurrences of Staphylococci on 
computer keyboards and other surfaces. Another 
study concluded that Staphylococcus species 
was the most frequently encountered bacterial 
agent, probably because this type of bacteria 
propagates in optimum temperatures, as phones 
are kept warm in pockets, handbags and brief 
cases [39]. “In addition, the high occurrence rate 
of Staphylococcus species was estimated to 
contribute 40-50% to nasal carriers in humans” 
[46]. The implication of this observation is that 
the possibility of being infected with bacterial 
pathogens simply by using other people’s mobile 
phones especially when immune-compromised is 
high. The high prevalence of E. coli (34.4%) 
signifies fecal contamination of hands through 
bed pans or poor personal hygiene; this stresses 
the need for better sanitary measures amongst 
inpatients and hospital workers interacting with 
them. Poor personal hygiene or contamination 
from already contaminated site may account for 
the presence of this organism especially with the 
lack of standard public rest rooms in most of the 
Ardo Kola metropolis where open defecation is 
still rampant. “Infections by E coli ranges from 
gastro-entritis, UTI, wound infections, the 
presence of E. coli is a direct indicator that other 
Enterobacteriaecae could be carried on mobile 
phones as also noted” [7,8]. “The isolation of the 
recalcitrant bacteria, Pseudomonas species 
(18.8%) which had defiled the activities of many 
antiseptic and germicides used in disinfecting 
hospitals was of concern and public health 
interest. Pseudomonas species is metabolically 
versatile, ubiquitous in both terrestrial and 
aquatic environs” [47]. Findings have shown that 
Pseudomonas species is very recalcitrant to 

manage in infections [48]. The presence of this 
organism on mobile phones of inpatients calls for 
serious public health attention as antimicrobial 
resistance can emerge easily. Coagulase-
negative Staphylococcus (CoNS) was isolated 
from (18.8%) mobile phones in this study. This 
result does not corroborate the findings of 
Karabay et al. [7], in which CoNS was the most 
frequently encountered bacterial agent isolated 
from 68.4% of the subjects evaluated. Brady et al. 
[36] had shown that “the combination of constant 
handling and heat generated by the phones 
creates a prime breeding ground for 
microorganisms that are normally found in our 
skin. This may be because these types of 
bacteria increase in optimum temperature and 
phones are perfect for breeding these germs as 
they are kept warm and easy to handle in 
pockets, handbags and brief-cases”. 
Streptococcus species in addition to 
streptococcal pharyngitis (strep throat), certain 
Streptococcus species are responsible for many 
cases of pink eye, [49] meningitis, bacterial 
pneumonia, endocarditis, erysipelas, and 
necrotizing fasciitis (the 'flesh-eating' bacterial 
infections). However, many streptococcal 
species are not pathogenic, and form part of the 
commensal human microbiota of the mouth, skin, 
intestine, and upper respiratory track; this with 
lack of personal hygiene and reduced immunity 
might be the probable cause of mobile phone 
contamination with Streptococcus species. 
Klebsiella species are ubiquitous in nature. 
Klebsiellae are opportunistic pathogens and can 
give rise to severe diseases such as septicemia, 
pneumonia, UTI, and soft tissue infection. 
Enterococcus species (12.5%) are the second 
leading cause of hospital acquired infections 
worldwide and the main leading cause in the 
United States contributing 20-30% of infections. 
They are a part of normal microbiota in female 
genital tract and gastrointestinal tract as well, 
although the presence of Enterococcus might 
indicate fecal contamination. Enterococci are 
involved in the blood-borne infections; UTI and 
wound infections consort to surgical procedures 
[50]. The research findings indicate that 
staphylococcus aureus and E. coli are the main 
bacterial isolates frequently associated with 
personal mobile phones. 
 
“Today’s mobile phones are important devices 
for both the professional and social lives of their 
users. However, restrictions on the use of mobile 
phones by the Nigerian populace in certain areas 
of the environment where the percentage 
presence of bacteria is likely high (such as in 
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hospitals, lecture theatres, animal slaughter 
areas, canteens, business centres, toilets and 
other such places) is difficult and thus not a 
practical solution” [39]. “Mobile phones have 
become veritable reservoirs of pathogens as they 
touch faces, ears, lips and hands of different 
users of different health conditions. This infection 
could be reduced through identification, and 
control of predisposing factors, education and 
microbial surveillance. Most people do not 
understand the inherent danger in sharing 
phones. Sharing phones undoubtedly means 
cross sharing. Effective means of disinfecting cell 
phone should be established to reduce its 
potential biological hazards” [51-55]. 
 

5. CONCLUSION 
 
It is apparent that hospital nosocomial agent 
reservoirs now include cell phones. In the 
community and in settings related to healthcare, 
mobile phones are often used. The research's 
findings suggest that both pathogenic and non-
pathogenic organisms can spread via the phones 
used by hospital patients. These findings 
demonstrated that mobile phones were 
contaminated with a variety of microbes, and 
because of their intimate nature and close 
proximity to our bodies' most vulnerable areas—
such as our faces, ears, lips, and hands—they 
could become veritable reservoirs of pathogens 
that could cause infections. The findings of this 
study would offer a starting point for any public 
awareness campaigns on the health risks of 
contaminated mobile phones. The findings of the 
study highlight the need for further research into 
the infectious diseases transmitted via mobile 
phones. 
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