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Abstract

Background: Mobile phones have evolved from simple communication devices into essential tools that support learning
and daily human activities. However, their frequent handling makes them potential reservoirs for microbial contamination.
This study investigated bacterial contamination of mobile phones among students at the University of Delta, Agbor, Nigeria.
Methods: A cross‑sectional study was conducted among 150 students (𝑛 = 150). Mobile phones were sampled using sterile
swabs, and specimens were cultured and analyzed using standard microbiological techniques. Results: Seven bacterial species
were identiϐied: Staphylococcus aureus, Escherichia coli, Klebsiella spp., Salmonella spp., Pseudomonas aeruginosa, Enterococcus
spp., and Streptococcus spp. The overall prevalence of contamination was 77.3% (116/150). Staphylococcus aureus was the
most frequently isolated organism (26.7%), while Streptococcus spp. had the lowest occurrence (2.7%). Gender‑based analysis
showed slightly higher contamination among male students compared to females, although this difference was not statistically
signiϐicant (𝜒2 = 6.90, 𝑝 > 0.05). Conclusion: The ϐindings conϐirm that mobile phones serve as potential reservoirs
of pathogenic bacteria, posing a public health risk in academic settings. Improved phone hygiene practices and increased
awareness of microbial contamination are recommended. Routine surveillance in community environments may further help
mitigate associated risks.
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Introduction

Mobile phones, including both keypad and smart‑
phone devices, have become indispensable tools in
contemporary society and are used daily by bil‑
lions of individuals worldwide. They play a cen‑
tral role inmodern telecommunications, facilitating
communication, information exchange, and access
to digital services across diverse social and eco‑
nomic settings Li & Yang, 2024; Meng et al., 2025;
Nawaz et al., 2025. Mobile phones have increas‑
ingly becomepersonal extensions of their users and
consequently harbor components of the user’s mi‑
crobiomeMeadow et al., 2014. As these devices are
carried continuously across diverse environments,
they are exposed to microorganisms from multiple

sources and may facilitate the transfer of bacteria
between locations or individuals.

These devices are used for a variety of purposes,
including communication, academic research, so‑
cial networking, photography, and online learning.
Their multifunctionality has increased both the fre‑
quency of use and the extent of physical contact
they undergo. On average, individuals interact with
theirmobile phones up to 200 times daily Li & Yang,
2024; Meng et al., 2025; Nawaz et al., 2025, a fre‑
quency that providesmicroorganismswith a steady
supply of nutrients, including amino acids andmin‑
erals derived from desquamated skin cells and per‑
spiration Swaney et al., 2023. In addition, heat
generated during device operation, together with
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structural niches such as cracked screens and pro‑
tective cases, creates favorable conditions that sup‑
port bacterial survival and colonization Parasura‑
man et al., 2017; Sharma et al., 2023.

Fomite‑based transmission occurs when mi‑
croorganisms from an infected individual contami‑
nate a non‑living object and are subsequently trans‑
ferred to another person. This route of transmis‑
sion plays an important role in the spread of infec‑
tious diseases in both community and healthcare
settings Gray & Penny, 2022; Stephens et al., 2019.
Four major factors inϐluence the risk of microbial
transmission via fomites: the type of microorgan‑
ism present, the microbial load, the surface charac‑
teristics of the fomite, and the frequency of human
contact Olsen et al., 2020.

Mobile phones are known to harbor a wide
range of bacteria, including potentially pathogenic
organisms. These microorganisms can cause infec‑
tions ranging frommild skin conditions to more se‑
vere diseases such as foodborne illnesses, respira‑
tory infections, and urinary tract infections when
transferred to mucosal surfaces or compromised
skin barriers. Studies have shown that the trans‑
missibility of transient microbial ϐlora is inϐluenced
by both the species involved and the quantity of
microorganisms present on contaminated surfaces
Marples & Towers, 1979; Patrick et al., 1997.

In Nigeria, academic environments, particularly
public tertiary institutions, face signiϐicant chal‑
lenges related to public health surveillance and in‑
stitutional hygiene. These challenges include lim‑
ited real‑time data, inadequate funding, and weak
maintenance practices, whichmay contribute to in‑
creased risk of disease transmission. Despite grow‑
ing global evidence on microbial contamination of
mobile devices, there remains apaucity of local data
on the extent and implications of bacterial contam‑
ination of mobile phones in academic settings. This
knowledge gap limits awareness and the develop‑
ment of context‑speciϐic interventions among stu‑
dents. Therefore, this study aimed to evaluate the
bacterial contamination of mobile phones among
students at the University of Delta, Agbor, Nigeria.

Materials and Methods

Study Location, Design, and Participants: This
was a cross‑sectional descriptive study conducted

to assess bacterial contamination of mobile phones
and associated hygiene practices among students.
A total of 150 students (75 males and 75 females)
were randomly selected from the Faculty of Science,
University of Delta, Agbor, Nigeria. Only students
who provided informed consent were included in
the study. Data collection was carried out between
January and April 2025. The study was limited to
students within the Faculty of Science, which may
restrict the generalizability of the ϐindings to other
faculties or institutions.

Data Collection (Questionnaire Study): Data
were collected using a pretested, structured, self‑
administered questionnaire distributed to partici‑
pants during class sessions and retrieved immedi‑
ately after completion. The questionnaire obtained
information on sociodemographic characteristics
(age and gender), as well as knowledge, attitudes,
and practices related to mobile phone hygiene. Ad‑
ditional sections assessed patterns ofmobile phone
use, awareness of microbial transmission via mo‑
bile devices, and routine phone cleaning practices.

Ethical Considerations: Ethical approval was
obtained from the Ethics Committees of theDepart‑
ment of Biological Sciences and Central Hospital,
Agbor, Delta State, Nigeria. Participation was vol‑
untary, and informed consentwas obtained fromall
respondents prior to data collection.

Sample Collection: Sterile swabs (Sterilin, UK)
pre‑moistenedwith sterile normal salinewere used
to collect samples from mobile phone surfaces.
Swabbing was performed across high‑contact ar‑
eas, including the screen, phone sides, switches, ear
socket, and audio input ports. For deviceswith pro‑
tective covers, additional samples were obtained
from the external surfaces of the covers, following
established procedures Hikmah & Anuar, 2020.

Bacterial Identiϐication: Swab samples were
immediately placed in peptone water within ster‑
ile containers and transported to the Microbiol‑
ogy Laboratory, Department of Medical Labora‑
tory Services, Central Hospital, Agbor, within 30
minutes of collection. Samples were inoculated
onto blood agar and MacConkey agar plates (Ox‑
oid Ltd., Basingstoke, UK) using the standard streak
plate method Cheesbrough, 2006. The inoculated
plates were incubated aerobically at 37 °C for 24–
48 hours. Preliminary identiϐication was based on
colony morphology and Gram staining. Further
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identiϐication was performed using standard bio‑
chemical tests, including triple sugar iron (TSI),
indole, citrate, oxidase, urease, motility, Voges–
Proskauer,methyl red,mannitol fermentation, cata‑
lase, and coagulase tests Cowan & Steel, 1994.

Data Analysis: Data were entered into Mi‑
crosoft Excel and exported to IBM SPSS version 27
for analysis. Descriptive statistics were presented
as frequencies and percentages. Associations be‑
tween categorical variables, such as gender and
bacterial contamination, were assessed using the
chi‑square test. A 𝑝‑value of less than 0.05was con‑
sidered statistically signiϐicant.

Results

A total of 150 mobile phones belonging to under‑
graduate students who consented to participate in
this study were analyzed. There was equal rep‑
resentation of male and female participants (75
each). Descriptive statistics were used to summa‑
rize the sociodemographic characteristics, mobile
phone usage patterns, and hygiene practices of the
respondents.

Table 1 presents the sociodemographic char‑
acteristics and mobile phone hygiene practices of
the participants. The age distribution showed that
the majority of respondents were within the 19–
21 years age group (42.4%), followed by those
aged 16–18 years (34.3%). Participants aged 22–
25 years constituted 19.2%, while those above 25
years represented4.0%of the sample. With respect
to phone hygiene, cleaning practices varied con‑
siderably. Although over half of the respondents
(59.3%) reported cleaning their phones, the fre‑
quency and methods differed. The most common
cleaningmethodwas the use of awet cloth (35.3%),
followed by a dry cloth (14.7%) and alcohol‑based
wipes (9.3%). A substantial proportion of respon‑
dents (40.7%) reported no routine phone clean‑
ing. Hand hygiene prior to phone use was generally
poor. More than half of the participants (56.6%)
reported rarely washing their hands before using
their phones, while 33.3% indicated that they never
washed their hands prior to phone use. Only 10.1%
reported occasionally washing their hands before
handling their phones.

Table 1: Descriptive Characteristics of Respondents
and Mobile Phone Hygiene Practices (𝑛 = 150)

Characteristic Frequency Percentage (%)

Age (years)
16–18 34 34.3
19–21 42 42.4
22–25 19 19.2
>25 4 4.0
Gender
Male 46 46.5
Female 53 53.5
Phone Cleaning
Practice
Yes 58 58.6
No 41 41.4
Method of
Cleaning
Wet cloth 35 35.4
Dry cloth 14 14.1
Alcohol wipes 9 9.1
None 41 41.4
HandWashing
Before Phone Use
Never 33 33.3
Rarely 56 56.6
Sometimes 10 10.1

Table 2 shows the frequency distribution of bac‑
terial species isolated from the mobile phones. Of
the 150devices examined, bacterial growthwas ob‑
served on 116 phones (77.3%), while 34 phones
(22.7%) showed no growth. Staphylococcus au‑
reuswas themost frequently isolated organism, ac‑
counting for 40 isolates (26.7%), followed by Es‑
cherichia coli and Klebsiella spp., each with 20 iso‑
lates (13.3%), and Salmonella spp. with 16 iso‑
lates (10.7%). Less frequently isolated species in‑
cluded Enterococcus spp. (8 isolates, 5.3%), Pseu‑
domonas aeruginosa (8 isolates, 5.3%), and Strep‑
tococcus spp. (4 isolates, 2.7%).
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Table 2: Frequency of Bacterial Species Isolated
fromMobile Phones (𝑛 = 150)

Bacterial
Species

Frequency (𝑛) Percentage (%)

Staphylococcus
aureus

40 26.7

Escherichia coli 20 13.3
Klebsiella spp. 20 13.3
Salmonella spp. 16 10.7
Enterococcus
spp.

8 5.3

Pseudomonas
aeruginosa

8 5.3

Streptococcus
spp.

4 2.7

No growth 34 22.7
Total 150 100

Tables 3 and 4 present the distribution of bacte‑
rial isolates by gender and the bacterial load across
male and female students. Among male students,
Staphylococcus aureuswas the predominant isolate
(n = 26, 34.7%), followed by Escherichia coli and
Salmonella spp. (n = 10 each, 13.3%). Among
female students, Staphylococcus aureus was also
the most common isolate, although at a lower fre‑
quency (n = 14, 18.7%). Klebsiella spp. (n =
11, 14.7%) and samples with no growth (n = 21,
28.0%) were more frequently observed among fe‑
males compared with males.

A chi‑square test of independence was con‑
ducted to examine the association between gen‑
der and bacterial isolate distribution. The anal‑
ysis showed no statistically signiϐicant associa‑
tion between gender and type of bacterial isolate,
𝜒2(7, 𝑁 = 150) = 6.90, 𝑝 > 0.05.

Discussion

All respondents reported ownership and regular
use of mobile phones across multiple environ‑
ments, including lecture halls, hostels, and public
spaces. The widespread use of accessories such
as phone covers and screen protectors further in‑
creases the potential formicrobial accumulation on
device surfaces.

Staphylococcus aureus, a common human skin
commensal with pathogenic potential, was the pre‑

dominant organism isolated in this study. This ϐind‑
ing corroborates previous reports that personal
mobile devices act as reservoirs for potentially
pathogenic bacteria Hamdan‑Partida et al., 2022;
Katsuse‑Kanayama et al., 2017; Khadka et al., 2018;
Touaitia et al., 2025. The frequent handling of mo‑
bile phones facilitates the transfer of skin ϐlora onto
device surfaces, thereby increasing the likelihoodof
contamination.

Similarly, the detection of Escherichia coli and
Klebsiella spp. suggests possible fecal contamina‑
tion and inadequate hand hygiene, particularly af‑
ter restroom use or contact with contaminated sur‑
faces. The presence of these enteric organisms sup‑
ports earlier studies highlighting the risk of fecal–
oral transmission through frequently handled ob‑
jects such as mobile phones Cantrell et al., 2023;
Mushabati et al., 2021; Sadeeq et al., 2021.

The isolation of Pseudomonas aeruginosa re‑
ϐlects environmental exposure and its potential role
in opportunistic and healthcare‑associated infec‑
tions Harshitkumar, 2019; Thomas & Oller, 2016.
In addition, the recovery of Enterococcus spp. and
Streptococcus spp. indicates contributions from
oropharyngeal and environmental sources. These
ϐindings are consistent with those of Maurici et al.
(2023), who emphasized that frequent handling
and inadequate disinfection promotemicrobial col‑
onization of personal electronic devices.

Comparisonof contaminationpatterns between
male and female students showed that Staphylo‑
coccus aureus predominated among males, while
females exhibited a broader diversity of isolates.
Differences in microbial contamination by gender
may be inϐluenced by a combination of anatomical,
hormonal, and behavioral factors that affect expo‑
sure, colonization, and immune responseDias et al.,
2022.

The higher proportion of culture‑negative sam‑
ples observed among female students may be ex‑
plained by behavioral and environmental factors
related to mobile phone usage. Studies have shown
that contamination patterns are strongly inϐlu‑
enced by handling frequency, storage practices, and
hygiene behaviors rather than biological sex alone
Ya’aba et al., 2021; Yu & Kwon, 2025. Female stu‑
dents may be more likely to store phones in en‑
closed environments such as handbags, which can
alter surface microbiota composition and reduce
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Table 3: Association Between Gender and Mobile Phone Contamination (𝑛 = 150)

Gender Total Samples (n) Positive (n) Negative (n) Prevalence (%) 𝜒2 𝑝‑value

Male 75 62 13 82.7
Female 75 64 11 85.3 0.18 0.670

Total 150 126 24 84.0
Note: 𝜒2 = Chi‑square test; df = 1; not statistically signiϐicant at 𝑝 < 0.05.

Table 4: Distribution of Bacterial Isolates by Gender (𝑛 = 150)

Bacterial Species Male n (%) Female n (%) Total n (%)

Staphylococcus aureus 26 (34.7) 14 (18.7) 40 (26.7)
Escherichia coli 10 (13.3) 10 (13.3) 20 (13.3)
Klebsiella spp. 9 (12.0) 11 (14.7) 20 (13.3)
Salmonella spp. 10 (13.3) 6 (8.0) 16 (10.7)
Enterococci spp. 3 (4.0) 5 (6.7) 8 (5.3)
Pseudomonas aeruginosa 3 (4.0) 5 (6.7) 8 (5.3)
Streptococcus spp. 1 (1.3) 3 (4.0) 4 (2.7)
No growth 13 (17.3) 21 (28.0) 34 (22.7)

Total 75 (100) 75 (100) 150 (100)
Note: 𝜒2(7,𝑁 = 150) = 6.90, 𝑝 > 0.05; not statistically signiϐicant.

the recovery of viable bacteria during culture Ugwu
et al., 2021. Furthermore, intermittent cleaning
with disinfectants may reduce bacterial load below
detectable levels without achieving complete ster‑
ilization Cicciarella Modica et al., 2020. These fac‑
tors likely explain the observed differences in cul‑
ture yield. However, the lack of statistically signiϐi‑
cant association between gender and bacterial dis‑
tribution suggests that these variations may not be
biologically meaningful.

This study has some limitations. First, quan‑
titative assessment of bacterial load was not per‑
formed, limiting the ability todetermine thedensity
of microbial contamination per unit surface area.
Second, fungal isolation was not undertaken due to
technical constraints. Future studies should incor‑
porate quantitative microbial analysis and include
fungal cultures to provide a more comprehensive
understanding of microbial contamination of mo‑
bile devices.

Conclusion

This study demonstrated that mobile phones used
by students at the University of Delta are widely
contaminated with diverse bacterial species, in‑
cluding both commensal and pathogenic organ‑
isms. These microorganisms have the potential
to cause infections, particularly in individuals with
compromised immunity. The ϐindings underscore
the importance of hand hygiene and routine de‑
vice cleaning in reducing the spread of microbial
pathogens. Increased awareness and implemen‑
tation of hygiene practices are essential to miti‑
gate the public health risks associated with mobile
phone contamination.
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