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MAIN POINTS

• Mobile phones used in hospital settings
showed a significantly higher contamina-
tion rate (65.9%) compared to those of pre-
clinical students (25.7%).

• Potentially pathogenic bacteria, includ-
ing Staphylococcus aureus, Pseudomonas
spp., and Acinetobacter baumannii, were
isolated only from hospital-exposed de-
vices.

• Preclinical students’ phones carried only
commensal skin flora, emphasizing the
role of hospital exposure in pathogen ac-
quisition.

• Infection control measures and compli-
ance with hand hygiene should be empha-
sized from the early years of medical edu-
cation, and it must not be overlooked that
mobile phones—devices used in every as-
pect of daily life—can also become con-
taminated in hospital environments.
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mobile phones of preclinical and hospital-based
medical students and healthcare workers. Ann
Med Res. 2026;33(4):159--162. doi: 10.5455/an-
nalsmedres.2025.09.254.

ABSTRACT

Aim: Healthcare-associated infections (HAIs) remain a major global problem, and con-
taminated personal devices may act as unnoticed vectors. This study aimed to evaluate
the bacterial contamination of mobile phones among medical students and healthcare
workers in hospital and non-hospital settings.
Materials and Methods: A cross-sectional study was conducted between February and
March 2024. A total of 203 mobile phones were sampled: 94 from hospital-exposed par-
ticipants (clinical students and healthcare workers) and 109 from non-hospital-exposed
preclinical students. Surface swabs were inoculated into Mueller-Hinton broth, cultured,
and isolates were identified using standard microbiological techniques.
Results: Among hospital-exposed participants, bacteria were cultivated from 62/94
phones (65.9%), with potentially pathogenic organisms detected in 13.8%. Among
these bacteria were Staphylococcus aureus (n=4, none methicillin-resistant), Pseu-
domonas spp. (n=2), Acinetobacter baumannii (n=2), Enterococcus faecalis (n=1),
Stenotrophomonas maltophilia (n=1), and Bacillus spp. (n=3). Commensals such as
Staphylococcus epidermidis (n=36) and Staphylococcus haemolyticus (n=7) predomi-
nated. In contrast, only 28/109 samples (25.7%) from preclinical students showed
growth, limited to skin flora without pathogenic isolates. The contamination rate was
significantly higher in the hospital-exposed group (p<0.001).
Conclusion: Mobile phones used in hospital settings are more frequently contaminated
with potentially pathogenic bacteria compared to those of preclinical students, highlight-
ing their role as overlooked reservoirs of HAIs. Incorporating mobile device hygiene into
infection prevention strategies, alongside routine hand hygiene, and reinforcing struc-
tured training for students and healthcare professionals are critical measures to reduce
cross-contamination risks.

Keywords: Mobile phone contamination, Nosocomial infections, Hand hygiene,
Healthcare workers, Medical students, Bacterial colonization
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INTRODUCTION
Healthcare-associated infections (HAIs) remain a major
global health problem, contributing to significant morbidity,
mortality, and economic burden. In addition to traditional
risk factors, contaminatedmedical devices and personal items
carried by healthcare professionals have been increasingly rec-
ognized as potential sources of nosocomial transmission.

Mobile phones are among the most frequently handled per-
sonal devices by both healthcare workers and medical stu-
dents. Their continuous use, close contact with hands and
faces, and rare cleaning practices make them ideal reservoirs
for microorganisms. Evidence from different regions has
highlighted the potential role of these devices in the spread of
healthcare-associated pathogens.

159 https://doi.org/10.5455/annalsmedres.2025.09.254

https://annalsmedres.org/index.php/aomr/article/view/4908
https://annalsmedres.org/index.php/aomr/issue/view/169
https://annalsmedres.org
https://orcid.org/0000-0002-2915-4666
https://orcid.org/0000-0002-0449-0356
https://orcid.org/0009-0000-6617-0422
https://orcid.org/0000-0002-5364-5641
https://doi.org/10.5455/annalsmedres.2025.09.254
https://doi.org/10.5455/annalsmedres.2025.09.254
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.5455/annalsmedres.2025.09.254


Altunisik Toplu S. et al. Original Article AnnMed Res 2026;33(4):159–162

In Uganda, Lubwama et al. [1] demonstrated that hands of
medical students and mobile phones frequently carried bac-
teria associated with hospital-acquired infections, underlin-
ing their possible role as transmission vehicles. More recently,
another study from Türkiye revealed that bacterial contam-
ination was highly prevalent on mobile phones of medical
students, especially among those with clinical exposure, with
isolates including both commensal and pathogenic organ-
isms [2]. Complementing these findings, a systematic re-
view and meta-analysis from Africa reported a pooled preva-
lence of contamination exceeding 70% amongmobile phones
of healthcare workers, confirming that this issue represents a
global concern [3].
Taken together, the literature strongly supports the view that
mobile phones may serve as important but often overlooked
vectors of infection, warranting attention in infection control
policies. In our study, we aimed to address this issue by con-
ducting a researchprojectwith a groupof second-yearmedical
students within the framework of evidence-based medicine
practices. We evaluated the mobile phones of our faculty’s
students bothbefore and after clinical exposure, and addition-
ally included themobile phones of healthcareworkers outside
the group of hospital-employed students.

MATERIALS ANDMETHODS
This cross-sectional study was conducted at İnönü Univer-
sity Faculty of Medicine (Malatya, Türkiye) between Febru-
ary and March 2024. The research was designed and imple-
mented in collaboration with a group of second-year medical
students within the framework of evidence-based medicine
practices. The study was approved by the Inonu University
Health Sciences Scientific Research Ethics Committee (Deci-
sion No: 2025/7105, Date: March 11, 2025).

Study population

Participants were divided into two groups:

• Hospital-exposed group (n = 94): clinical medical stu-
dents in years 4–6 and healthcare workers with direct ex-
posure to hospital wards.

• Non-hospital-exposed group (n=109): preclinicalmed-
ical students in years 1–3 without hospital exposure.

Sample vollection and processing

Sterile cotton swabs were used to collect surface samples from
participants’ mobile phones. Each swab was immediately in-
oculated into Mueller-Hinton broth and then cultured for
bacterial growth.

Identification of isolates

Bacterial isolates were identified using standardmicrobiologi-
cal techniques, including colonymorphology, Gram staining,
and conventional biochemical tests.

Statistical analysis
Descriptive statistics were used to summarize contamination
rates and bacterial species distribution. The difference in
the proportion of positive cultures between hospital-exposed
and non-hospital-exposed participants was evaluated using
the chi-square (χ²) test. Statistical significance was defined as
p < 0.05. All statistical analyses were performed using IBM
SPSS Statistics for Windows, Version 26.0 (IBM Corp., Ar-
monk, NY, USA).
Since no a priori sample-size calculation was performed be-
fore data collection, a post-hoc power analysis was conducted
based on the observed effect size. UsingGPower (version 3.1),
with α = 0.05 and an effect size (w) of 0.40 obtained from the
observed frequencies (62/94 vs. 28/109), the achieved power
(1 – β) was calculated as 0.99, indicating that the sample size
(n = 203) was adequate to detect a statistically significant dif-
ference between groups.

RESULTS
A total of 203 mobile phone surface swabs were analyzed.
Among the hospital-exposed group (n = 94), 62 samples
(65.9%) yieldedbacterial growth,whereas in thenon-hospital-
exposed preclinical student group (n = 109), only 28 sam-
ples (25.7%) were positive (Table 1). The contamination rate
was significantly higher among hospital-exposed participants
compared with non-hospital-exposed preclinical students (χ²
= 33.1, p<0.001). Thepost-hocpower of this comparisonwas
0.99 (α = 0.05, effect size w = 0.40). Pathogenic bacteria were
more frequently isolated from hospital-exposed phones com-
pared with non-hospital-exposed phones. Notably, Staphylo-
coccus aureus, Pseudomonas spp., and Acinetobacter bauman-
nii were identified only in the hospital-exposed group. In
contrast, isolates from preclinical students’ phones were pre-
dominantly commensal skin flora such as Staphylococcus epi-
dermidis and Staphylococcus haemolyticus (Table 2).

DISCUSSION
Our findings demonstrate a significantly higher rate of bac-
terial contamination on mobile phones belonging to health-
care workers and clinical medical students compared with
those of preclinical stages of their studies. Importantly,
hospital-associated pathogens such as Staphylococcus aureus,
Pseudomonas spp., and Acinetobacter baumannii were exclu-
sively isolated from the hospital-exposed group, whereas de-
vices from the non-hospital exposed group carried only com-
mensal skin flora. This observation strongly suggests that be-
ing in the hospital environment facilitates the acquisition and
carriage of nosocomial microorganisms on personal devices.
These results are consistent with prior studies from both low-
and high-income countries, which have reported contami-
nation rates of over 70% among healthcare workers’ mobile
phones [3]. Lubwama et al. showed that final-year medi-
cal students inUganda frequently harbored hospital-acquired
bacteria on their phones and hands, highlighting the role of
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Table 1. Bacterial contamination rates according to study groups.

Group Total phones (n) Positive cultures, n (%)

Hospital-exposed (clinical students & HCWs) 94 62 (65.9)
Non-hospital-exposed (preclinical students) 109 28 (25.7)

Table 2. Distribution of bacterial isolates from contaminated mobile phones.

Bacterial species Number of isolates (n)

Staphylococcus aureus (none MRSA) 4
Pseudomonas spp. 2
Acinetobacter baumannii 2
Enterococcus faecalis 1
Stenotrophomonas maltophilia 1
Bacillus spp. 3
Staphylococcus epidermidis 36
Staphylococcus haemolyticus 7

mobile devices as potential vectors of healthcare-associated
infections (HAIs) [1]. Similarly, the systematic review and
meta-analysis from Africa confirmed that mobile phone con-
tamination is a widespread issue, with pathogenic species fre-
quently isolated from devices used in clinical environments
[3]. In Türkiye, Ünal et al. also reported that bacterial colo-
nizationwas significantly higher inmedical studentswith hos-
pital exposure compared to their preclinical peers [2].

The absence of pathogenic isolates amongpreclinical students
in our study further emphasizes the influence of hospital ex-
posure on the microbial profile of mobile phones. This sup-
ports the notion that mobile phones act as reservoirs in the
infection chain, enabling indirect transmission of hospital
pathogensbetweenpatients, healthcareworkers, and the com-
munity. Although hand hygiene remains the cornerstone of
infection prevention, the continuous handling of contami-
nated devices can compromise infection control efforts if mo-
bile phone hygiene is neglected.

From a public health perspective, this highlights the impor-
tance of not only strict adherence to hand hygiene protocols
but also the integration of mobile phone decontamination
into standard infection control policies. Regular cleaning
of devices with approved disinfectants, coupled with educa-
tional interventions for bothhealthcareworkers and students,
is essential to minimize cross-contamination risks. Further-
more, reinforcing awareness of device hygiene during medi-
cal training may help reduce the silent spread of HAIs and
protect both patients and healthcare providers. A study con-
ducted in Southern Ethiopia found that health profession-
als whose mobile phones were cleaned after each use or at
least once daily were significantly less likely to have contam-
inated devices. Conversely, lapses in handwashing before
patient contact dramatically increased contamination risk—
those who did not wash hands were nearly 13 times more
prone to having contaminated phones [4].

Similarly, environmental contamination within hospitals is

not restricted to mobile devices. In a study evaluating hos-
pital public toilets, Altunışık Toplu et al. reported that 26%
of 85 samples grew Gram-negative bacteria, although no car-
bapenemresistancewas detected. Notably, 31%of individuals
did not wash their hands at all after toilet use, and 27% prac-
ticed improper handwashing [5]. These findings emphasize
that shared hospital environments, such as toilets, may also
serve as reservoirs for nosocomial microorganisms if hand hy-
giene is neglected. Together with our results, this underscores
thedual importanceof bothpersonal device hygiene and strict
adherence to hand hygiene practices in mitigating the risk of
cross-contamination and the spread of healthcare-associated
infections.

Our findings highlight that mobile phones used in hospital
settings are more likely to harbor potentially pathogenic mi-
croorganisms compared with those of preclinical students,
supporting their role as overlooked reservoirs in the infection
chain. This reinforces the importance of considering personal
devices within infection prevention strategies.

It is important to implement infection control measures;
however, broader reviews and evidence mappings have em-
phasized that despite the well-recognized potential of mobile
phones to act as vectors of nosocomial pathogens, these de-
vices are frequently overlooked in routine disinfection proto-
cols. This gap in practice highlights the need for formal guid-
ance and educational strategies to ensure mobile device clean-
liness in clinical care areas [6].

Taken together, these findings underscore the necessity of in-
tegrating mobile phone decontamination into infection con-
trol policies, alongside strict hand hygiene compliance. Regu-
lar cleaning with approved disinfectants and educational in-
terventions targeting both healthcare workers and students
can substantially reduce cross-contamination risks. Practical
recommendations include routine cleaning of mobile devices
with 70% ethanol-based disinfectants or the use of UV steril-
izers, both of which have been shown to effectively reducemi-
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crobial contamination [7, 8]. Reinforcing awareness of device
hygiene during medical training may further help prevent the
silent spread of HAIs and protect both patients and health-
care providers.

Limitations
This study has some limitations. The study did not assess an-
tibiotic susceptibility profiles, viral contamination, or fungal
flora, which could provide amore comprehensive overview of
themicrobial spectrum. Furthermore, detailed data regarding
the departments and duration of hospital exposure for partic-
ipants with nosocomial pathogens were not collected, as the
study design prioritized anonymity.

CONCLUSION
Our results indicate that mobile phones used in hospital
environments serve as reservoirs for potentially pathogenic
microorganisms and may contribute to the transmission
of healthcare-associated infections. The absence of such
pathogens among preclinical students emphasizes the role of
hospital exposure in shaping device. Regular disinfection of
mobile phones, strict compliance with hand hygiene, and the
incorporation of device hygiene education intomedical train-
ing are essential strategies to minimize cross-contamination
risks and strengthen infection prevention efforts.
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