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Resume. This study provides a comparative analysis of microbial hygiene by assessing bac-
terial contamination on the mobile phones and hands of international and Belarusian students. The 
research specifically focuses on identifying the presence of Escherichia coli, aiming to evaluate and 
compare contamination levels between the two student groups. The findings can provide valuable 
insights into hygiene behaviors and inform strategies to reduce microbial transmission. 

Keywords: Escherichia coli, bacterial contamination, microbial transmission, contamination 
levels, microbial hygiene. 

 
Relevance. Understanding the 

prevalence of microbial contamination 
on personal devices and hands is crucial 
for raising hygiene awareness and miti-
gating potential health risks. This study 
offers valuable insights into the differ-
ences in hygiene practices among diverse 
student groups and underscores the role 
of external factors (such as phone cover 
material) in bacterial growth. These find-
ings contribute to the development of tar-
geted hygiene interventions and provide 
a foundation for further exploration of 
contamination risks in everyday environ-
ments. 

Aim: is to assess and compare bac-
terial contamination on mobile phones 
and hands of international and Belarusian 
students, with a specific focus on identi-
fying Escherichia coli presence. 

Objectives: 
1. To assess the level of Esche-

richia coli contamination on mobile 
phones and hands among Belarusian and 
international students. 

2. To compare contamination pat-
terns between students of different 

backgrounds, considering hygiene prac-
tices and environmental influences. 

3. To highlight the need for im-
proved sanitation measures. 

Materials and methods. Sterile 
swabs used to collect swab samples from 
Mobile phones and Hands of 60 Students. 
Samples cultured in MacConkey agar for 
22hrs at 37°C. Gram staining was per-
formed to identify type of bacteria pre-
sent. Kligler Iron media, Mannitol and 
Maltose medias were used to further con-
firm the type of bacteria. 

Results and their discussion: The 
study involved collecting samples from 
the mobile phones and hands of two 
groups of students’ international students 
and Belarusian students in order to eval-
uate the extent of bacterial contamination 
and to gain insights into their hygiene 
practices. This investigation aimed to un-
derstand how personal hygiene behaviors 
might influence the presence and types of 
bacteria on commonly used objects and 
on the skin.In the case of the international 
students, samples from 30 individuals’ 
mobile phones revealed bacterial 
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colonies on 16 of the tested devices. The 
number of colonies per dish ranged from 
a minimum of 1 to a maximum of 39, in-
dicating varying levels of contamination. 
Most of these colonies appeared smooth 
in texture, which is characteristic of cer-
tain bacterial species, and their sizes 
ranged from 1.6 to 7.9 millimeters. Gram 
staining – a technique used to categorize 
bacteria based on cell wall properties – 
showed an equal distribution between 
Gram-positive and Gram-negative bacte-
ria, with 8 samples each. Notably, among 
the Gram-negative bacteria, 6 exhibited 
rod-shaped (bacillus) morphology, which 
is typical for many pathogenic bacteria. 

Further microbiological testing in-
volved using Kligler Iron media, a spe-
cialized growth medium used to detect 
fermentation of sugars like glucose and 
lactose. All six samples tested for glucose 
and lactose fermentation showed positive 
results, indicating the bacteria could 

metabolize these sugars. Additional bio-
chemical tests involving mannitol and 
maltose fermentation enabled the identi-
fication of Escherichia coli in some sam-
ples, confirming its presence on the mo-
bile phones of international students. E. 
coli is an important indicator of fecal 
contamination and can pose health risks 
if transmitted or spread through contact 
with contaminated surfaces. 

In contrast, bacterial contamina-
tion on the mobile phones of Belarusian 
students was significantly lower. Out of 
3 and 34 colonies. These colonies were 
mostly smooth and measured Staphylo-
coccus species, which are common skin 
flora and usually less harmful, although 
some strains can cause infections glu-
cose or lactose, indicating that E. coli 
was absent in this group’s mobile phones 
(Table 1). 
 

 
Tbl. 1. Results of bacterial contamination on mobile phones 

Mobile Phones 

Group 
Gram-

negative 
Colonies 

Rod-Shaped Other 
Shaped 

Gram-
positive 

Total 
with 

Colonies Lactose & 
Glucose 

Fermentatio
n 

Maltose & 
Mannitol 

Tests 

Escherichia 
coli 

Presence 
 

Internation
al Students 8 6 Yes (6) Yes (6) 2 8 16 

Belarusian  
Students 8 - - - - 8 16 

 
The study also included an assess-

ment of hand hygiene practices by col-
lecting swabs from the hands of 20 stu-
dents from each group. Among 

international students, bacterial colonies 
were found in 7 samples, with 2 of these 
showing shiny, reflective surfaces. These 
surfaces are often indicative of E. coli, 



 

 
ISBN 978-985-21-2103-3 
УДК 378:61:37.091.212.5:001.83(042.3)(476) 
ББК 5+74.58 718 

      Фундаментальная медицина 

which is known for its glossy appearance 
under certain conditions. Laboratory 
analyses confirmed fermentation of glu-
cose and lactose in 4 samples, and Esch-
erichia coli was identified in 2 of these. 
This suggests that some international stu-
dents’ hands may harbor bacteria capable 
of causing infections, especially if proper 
handwashing practices are not consist-
ently followed. 

Meanwhile, among Belarusian stu-
dents, bacterial presence on hands was 
more widespread, with colonies detected 
in 14 out of 20 samples. The number of 
bacterial colonies per sample ranged 
from 1 to 19. Testing revealed that 2 sam-
ples could ferment glucose and lactose, 
but no E. coli was detected, indicating a 
lower level of potentially pathogenic bac-
teria on their hands. This difference in 
contamination levels between the two 
groups suggests that Belarusian students 
might generally practice better personal 
hygiene, including more frequent or ef-
fective handwashing, which could reduce 
bacterial transfer and colonization. 

The findings from this study high-
light several important points. Firstly, the 
higher prevalence of bacteria, including 
potentially harmful strains like E. coli, on 
the phones and hands of international stu-
dents suggests that their hygiene prac-
tices may need reinforcement. Con-
versely, the relatively lower contamina-
tion rates among Belarusian students in-
dicate a possible correlation with better 
hygiene habits. Secondly, external fac-
tors such as the materials used in phone 
covers appear to influence bacterial 
growth. For example, certain materials 
may provide a more hospitable environ-
ment for bacteria to thrive, which 

underscores the importance of choosing 
easy-to-clean or antimicrobial phone co-
vers. 

These insights underscore the need 
for increased awareness about personal 
hygiene, especially regarding the clean-
ing and disinfecting of frequently used 
devices like mobile phones. Educational 
campaigns could emphasize proper hand-
washing techniques, regular cleaning of 
personal devices, and the selection of ma-
terials less conducive to bacterial growth. 
Furthermore, the study suggests avenues 
for further research, such as exploring 
specific factors that contribute to contam-
ination, evaluating the effectiveness of 
different cleaning agents, and developing 
guidelines to minimize bacterial trans-
mission in communal or academic set-
tings (Table 2).  

Conclusion: 
1. Based on the results, it can be in-

ferred that Belarusian students exhibited 
relatively better hygiene habits compared 
to their international counterparts, as in-
dicated by the lower occurrence of bacte-
rial colonies on both mobile phones and 
hand swabs.  

2. Importantly, Escherichia coli 
was found only in samples from interna-
tional students, emphasizing the need for 
enhanced hygiene education. Moreover, 
the findings suggest that external factors, 
such as the materials used in phone co-
vers, can impact bacterial growth, point-
ing to potential areas for further investi-
gation and awareness initiatives.  

3. Overall, encouraging consistent 
hygiene practices across all groups is cru-
cial for minimizing microbial contamina-
tion and reducing associated health risks. 

 
Tbl. 2. Results of Bacterial contamination on hands 
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Hands 

Group 
Gram-

negative 
Colonies 

Rod-Shaped Other 
Shaped 

Gram 
-positive  

Total 
with 

Colonie
s 

Lactose & 
Glucose 

Fermentatio
n 

Maltose & 
Mannitol 

Tests 

E. coli 
Presence   

Internation
al Students 4 2 Yes (2) Yes (2) 2 3 7 

Belarusian 
Students 2 2 No (2) No (2) - 12 14 
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Резюме. Настоящее исследование представляет собой сравнительный анализ микроб-

ной гигиены путем оценки бактериального загрязнения мобильных телефонов и рук иностран-
ных и белорусских студентов. В исследовании особенно уделяется внимание выявлению нали-
чия Escherichia coli с целью оценки и сравнения уровней загрязнения между двумя группами 
студентов. Полученные данные могут дать ценные сведения о гигиеническом поведении и по-
мочь разработать стратегии по снижению микробной контаминации. 
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