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Abstract
Pathogenic microorganisms are serious threats in schools, where contact with many microorganisms 
occur frequently throughout the school day. Classrooms are considered an optimal place for contact 
between microorganisms and young children. the aim of the current study was to study the prevalence 
of bacteria isolated in samples from different sites in primary schools and to show whether schools are 
sanitized and clean for children or it is just the core reason for their illness. The study was done in a 
highly standard private school and a public school in order to study the effect of variance in the social 
classes on the cleanliness of the schools. Different colonies were separated and identified by staining 
techniques and biochemical tests. Thirteen different types of bacteria with different amounts were 
isolated from 176 samples collected from different surfaces. It was found that the number of bacteria 
in public school is higher than that of the private school. The distribution of bacterial strains isolated 
from the two schools averaged 37.1% for Staphylococcus sp. followed by 11.3% for Enterobacter sp. 
and then 7.3%, 7.1% and 6.3% for Yersinia sp. Streptococcus sp. and Micrococcus sp. respectively. Other 
strains ranged between 5.9% to 1.5%. Bacterial isolates were tested for their susceptibility by well 
diffusion test against three commercial disinfectants commonly used for surface and hand cleaning in 
schools, namely; Clorox, Renol and Dettol. The highest percentage of resistance was seen against Renol 
(50%) followed by Dettol (38%) and was identified to be Escherichia coli, while least resistance occurring 
among all isolates was noticed against Clorox (18%). Children in private and public schools are at high 
risk of catching serious bacterial infections and they are surrounded by a cram of microorganisms. The 
current research shows that new ways must be developed to improve our schools’ hygiene to make 
it a healthier and safer place to learn in.
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iNtROduCtiON
 Pathogenic microorganisms are serious 
threats in schools, where contact with many 
microorganisms happen regularly during the 
school day. The human body is colonized by many 
microorganisms, but they are beneficial and can 
only cause harmful effects if they changed their 
site in the body1. Bacterial infection can also occur 
when the number of germs in the body is too 
large, consequently these bacteria can proliferate 
swiftly that could physically interfere with the 
functioning of the heart, lungs or any other organs. 
Many studies have showed that contaminated 
hands can harbor diverse types of pathogenic 
micro-organisms where hands play a main role in 
transmission and spread of fecal–oral diseases2.
 Washing hands is believed to minimize 
infection transmission by washing off potential 
microorganisms and removing dirt, where dirt 
could also carry micro-organisms and allow their 
existence for longer durations3. Many researches 
have confirmed the efficacy of hand washing in 
reducing the two major childhood fatal diseases; 
diarrhea and acute respiratory illnesses. Despite 
being very effective, hand washing using soap is 
not a common habit4-6. 
 Pathogenic microorganisms were isolated 
from children hands due to the poor practice of 
hand washing as reported in many studies. In 
a study from Greece done on 1956 hand swab 
samples, it was reported that 52.9% of children’s 
hands were contaminated by fecal Streptococci7. 
Another study by Tambekar et al. sampled the 
hands of 400 students and showed the existence 
of bacterial pathogens in all of the hand swabs 
that were sampled8. Itah et al. showed that Gram-
negative enteric bacteria such as Klebsiella species, 
Escherichia coli, Citrobacter species and Gram-
positive Staphylococcus aureus were found to 
contaminate numerous contact surfaces including 
door handles, tables, windows, chairs, and several 
other common household furniture9.
 The spread of transferrable diseases 
through hand contact has been an area of main 
concern especially among school children who 
have immunity that are more vulnerable than 
adults.
 Moreover, feaces is considered the 
fundamental shelter for the human pathogens 
that might cause serious infections such as 

shigellosis10, so that, the unhygienic use of toilets 
and erroneous hand washing after using toilets can 
result in transferring of bacteria to the surrounding 
area. Bacteria therefore will effortlessly settle on 
door handles, desks, water taps, etc. and pass 
to people who get in contact with these objects 
such as students, teachers, and cleaners10.  
Staphylococcus aureus is an important human 
pathogen that affects children worldwide which 
is the cause of more than 90 percent of children 
skin and soft-tissue infections, especially cellulitis, 
abscesses, and folliculitis. Staphylococcal invasive 
infections lead to musculoskeletal infections in 
children11. Enterobacterieaceae; which is one 
of the most commonly available gram-negative 
bacteria; usually lives in the large bowel of humans 
and animals12 and its associated with many 
infections as, soft tissue infections, urinary tract 
infections or lower respiratory infections. These 
bacterial infections are prevalent everywhere 
around us. Mostly bacterial infection has a major 
connection with contaminated hands carrying lots 
of pathogenic bacteria, thus many studies have 
shown a great link between washing hands and 
reduction of diarrhea and respiratory diseases. 
Bacillus cereus which is directly related to food-
borne diseases, was found in samples isolated 
from school restaurants due to the handling of raw 
materials and poor thermal treatment of food13.
 Classrooms are considered an optimal 
place for contact between microorganisms and 
young children. In the United States, about 164 
million missed school days annually among 
children in kindergarten to grade twelve. Some 
studies have revealed that children in the 
kindergarten get an average of six colds a year, 
while older kids get about three14. The principle of 
most childhood illnesses is referred to one of three 
agents, bacteria, virus or some type of fungus. 
From the bacteria world, there are Streptococcus 
and Staphylococcus which are deemed a major 
cause of respiratory, intestinal and skin infections.
 Higher numbers of bacteria tend to exist 
on porous surfaces and under moist conditions15. 
Transmission rates of micro-organisms to hands 
occur more efficiently from nonporous, hard 
surfaces such as stainless steel15,16. In one study, 
Escherichia coli showed a transfer rate of 40% from 
a nonporous laminate surface to fingers17. While in 
a study by Rusin et al. it was found that bacterial 
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transfer rates of 27.6% to 40.0% from a sink faucet 
handle and rates of 38.5% to 41.8% occurred from 
the telephone to hand with minimum contact 
durations15. A study by Kwan et al., showed that 
the human microbiome (skin, oral cavity, and 
gut) was the main source of bacteria on desks at 
school, where this study also demonstrated that 
desks cleaning physically removed around 50% of 
bacteria, fungi, and human cells and a full recovery 
of the surface microbial concentrations occurred 
within 2-5 days18.
 Other studies have been done to show 
the prevalence of bacteria among school children. 
A study was done in school in India to determine 
the bacterial load in hands of school children. 
The swabs of 61% children exhibited potential 
pathogens, where Staphylococcus aureus was 
the most common pathogen which was found in 
44% samples. Also, less than 70% thought that 
web spaces carry dirt while the majority (78%) 
felt palm was probably dirtier. Almost 86% stated 
that they washed hands before having lunch, 
47.3% reported that they never used soap, while 
only 21.3% informed that they always used soap. 
While 18.4% students reported the availability of 
soap all the time in the school19. In another study 
done in Lebanese schools, the samples were taken 
from the desk-surfaces of classes, water taps of 
bathrooms and air. The official schools showed 
to be highly contaminated with respect to the 
private schools. Among the three educational 
levels (Primary, Preparatory and Secondary) the 
elementary level was the most contaminated20. 
 Disinfectants are widely used in 
controlling infections. Disinfectant concentration, 
pH, temperature and time of contact are major 
factors affecting its activity. Staphylococcus aureus 
and Enterococci were found to be susceptible to 
disinfectants, while improper use of disinfectants 
could lead to disinfectant resistance21. Data on 
schools` contamination are limited, especially in 
Egypt. Therefore, the current research was done 
to study the prevalence of bacteria in schools, 
their pathogenicity and the most bacteria-hosted 
areas in schools. The study is done in two different 
types of schools, highly standard private schools 
and public schools. The schools were chosen to 
show if the difference in the social standards and 
students' environments have any effect on the 

cleanliness of the schools and the prevalence of 
bacteria.
 Bacterial isolates are to be tested for 
their susceptibility against three commercial 
disinfectants commonly used for surface and hand 
cleaning in schools.

MAteRiAls ANd MethOds 
Study location
 The experiment is done in two selected 
schools in Cairo governorate in Egypt (with 
average students number of 100 students in each 
elementary school). Egypt is known for its stable 
weather all the year round . Basically, Cairo is 
hot, sunny and dry weather all year round. As the 
source of heat has a major effect on the results 
of any microbiological test so the weather must 
be taken into consideration. High levels of carbon 
dioxide produced from human activity can result 
in conspicuous alteration in the composition of 
microbial populations22. The experiment was 
held in February 2017 and average daytime 
temperature in Cairo in February was 21°C. 
Besides, maximum UV levels were moderate at 
midday when the sky is clear. An ethical approval 
was granted by The British University in Egypt. 
Sample collection and processing
 Taking samples from children at age of 
six to twelve is very crucial, as it is noteworthy 
not to scare those children and choose the most 
convenient procedures that do not intercept 
with their freedom. Therefore, samples were 
taken from the places which the children mostly 
touch or in contact with such as water, canteen, 
desks, books, door handles, banisters, taps, toilets 
and staff hands. The experimental protocol was 
approved by the Ethical Committee of The British 
University in Egypt. Staff consent was given prior 
to collecting samples from their hands. Eleven sites 
were chosen from each school, where a sterile 
cotton swab was wetted with sterile peptone water 
then moved back and forth on the desired surface 
for several times then the swab was put in sterile 
peptone water tube for transportation. The area 
swabbed was about 10x10cm. Subsequently the 
swabs were immersed in 10 ml peptone water 
for sanitized transportation of the samples to the 
labs and avert any contamination. Two ml water 
sample was collected in test tubes. Eight samples 
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were taken from each site (with a total of 88 
sample site form each school) then transported 
to the laboratory. As soon as the samples were 
collected, they were directly cultivated and a series 
of isolation procedures were done to identify types 
of bacteria present in each sample.
Isolation and identification
 One mL from each sample from different 
places in both schools were taken and inoculated 
in a separate petri dish containing selective or 
differential or enriched media (such as Eosin 
Methylene Blue agar, MacConkey agar, Blood agar, 
Chocolate agar, Mannitol salt agar and Triple Sugar 
Iron agar). The sample (1 mL) was spread on the 
surface of the media using a sterile spreader, then 
each plate incubated; aerobically or anaerobically; 
overnight at 37°C23. After incubation, each 
germinated colony was picked up and cultivated 
back again on a slant for long term preservation.  
Colonies were distinguished according to their 
morphological features (surface, elevation, 
diameter, color, edges and pigmentation). For 
microscopy, gram stain was done for each different 
colony. Gram stain also identify mixtures of 
bacteria, determine the appropriate range of agar 
plates to be used for subsequent culture, and used 
in the interpretation of culture results. 
Biochemical tests24,25

 Several biochemical tests were done for 
bacterial identification, such as: Catalase test, 
Coagulase, Citrate test, Urease test, Indole test, 
Voges Proskauer test, Methyl Red test, oxidase 
test and sugar fermentation (glucose, lactose and 
sucrose).
Antiseptic and disinfectant Susceptibility testing 
of bacterial isolates
 Antiseptics are antimicrobial agents 
used on living tissues to reduce the possibility 
of infection, while disinfectants are used to 
destroy microorganisms contaminating non-
living objects and surfaces. Three commercial 
preparations which are usually used for hand 
and surface cleaning in schools were purchased 
from local market; Clorox, Renol and Dettol. 
Agar-well diffusion method was used to test 
the susceptibility of the 13 detected bacterial 
isolates, where the average diameters of inhibition 
zones formed were measured. Agar plate surface 
was inoculated by spreading a volume of the 
bacterial inoculum (equivalent to 0.5 McFarland) 

over the entire agar surface. Then, a hole with 
a diameter of 6 mm was punched aseptically 
with a sterile cork borer, and a volume (100 µL) 
of the disinfectant was introduced into the well. 
Then, agar plates were incubated under suitable 
conditions depending upon the test bacteria26. 
 Inhibition zones with diameter more 
than 16 mm were recorded as susceptible 
isolates, while inhibition zones less than 10 mm 
in diameter were recorded as resistant isolates 
while27,28. The minimum inhibitory concentration 
(MIC) and the minimum bactericidal concentration 
(MBC) of the commercial preparations; biocides; 
against bacterial isolates that exhibited reduced 
susceptibility were further determined.
determinat ion of  Minimum inhibitory 
Concentration (MIC) and Minimum Bactericidal 
Concentration (MBC) of the biocides
 Minimum inhibitory concentration (MIC) 
is employed to determine minimum concentration 
of biocidal agent which will inhibit growth of the 
isolated bacteria. The MIC was carried out using 
the Mueller Hinton broth (MHB) dilution method 
in serial dilution preparations. A detailed dilution 
schedule of MIC and growth visibility and non-
growth tubes were recorded then further proceed 
with MBC test29.
 Decreasing concentrations of biocides 
were prepared for broth dilution tests which was 
performed to measure the Minimum bactericidal 
concentration (MBC). This was done by sub-
culturing tubes displaying no visible growth and 
the two dilutions just before the MIC dilution to 
antibiotic-free Mueller Hinton agar. A standard 
bacterial inoculum equivalent to 0.5 McFarland 
reagent was added to an equivalent amount of 
each concentration. All MHB tubes were placed in 
an incubator at 35°C for 24h. The experiment was 
done two times for each of the selected bacterial 
isolate. Results were recorded to compare with 
the media control MHB tubes; first tube containing 
MHB and the test bacteria, another containing 
MHB and the standard antibiotics and the third 
tube containing MHB and sterile distilled water. 
MBC of the biocides was recorded as the dilution 
producing no growth.
 Data were subjected to statistical analysis 
30 and means were compared at the 5% level of 
probability.
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Results
 This research was conducted to study 
the prevalence of bacteria in two types of primary 
schools; a highly standard private school and a 
public school in Cairo. Eleven sites were targeted 
from each school to represent places which the 
children mostly touch or in contact. The study was 
done on 176 samples collected in triplicate from 
each of the eleven selected sites of each school. 
The total number of different colonies produced 
amounted to 1280 and 2180 colonies in the private 
and public school respectively (Table 1). In the 
private school the highest different bacteria counts 
were recorded in the toilet door, toilette flush tap, 
water, banisters and canteen in descending order 
while the least sites were the staff hands, books, 
desks and classroom doors in the same order. In 
the public school the highest different bacteria 
counts were recorded in the toilet door, toilette 
flush tap, books, water, desks and banisters in 
descending order while the least contaminated 
sites were the classroom doors, playground and 
canteen in the same order as shown in (Table 1).
 However, in the playground of the private 
school and in the staff hands of the public school 
no colonies of bacteria were traced. This may be 
probably due to a misconduct in collecting the 
sample from the first site. But in the second site 

(staff hands of the public school), the awareness 
of the staff prior sampling from their hands might 
have encouraged them to wash their hands with 
soap which might have contributed to the lack of 
bacterial colonies in this site.
 The overall occurrence of bacterial 
contamination was detected in toilet, desks, 
books and banisters where high numbers of 
different colonies were produced. In general, the 
percentage of prevalence of bacteria as shown in 
table 1 indicated that the public school had higher 
rate of contamination (2180 colonies) compared 
with the private school (1280 colonies).
 The distribution of bacterial strains 
isolated from the two schools averaged 37.1% 
for Staphylococcus sp. followed by 11.3% for 
Enterobacter sp. and then 7.3%, 7.1% and 6.3% for 
Yersinia sp. Streptococcus sp. and Micrococcus sp. 
respectively. Other strains ranged between 5.9% 
to 1.5% as shown in Table (2). It was observed that 
the distribution of bacterial strains in the public 
school amounted to 40.5% for Staphylococcus sp. 
and 10.8% for Enterobacter and 8.1% for each of 
Streptococcus sp. Micrococcus sp. and Klebsiella 
sp. Other strains such as Serratia sp. Citrobacter sp. 
and E. coli sp. Salmonella sp. and Shigella sp. were 
not traced in the public school. The distribution of 
the bacterial strains in the private school reached 

table 1. Microbial total counts produced from different sites, in the two schools

Sites  Private School   Public School

 No. of Average no. of Percentage No. of Average no. of Percentage
 samples colonies (X) (cfu)  samples colonies (X) (cfu)

Desk 8 40 3.1 8 260 11.9
Books 8 60 4.7 8 280 12.8
Water 8 180 14.1 8 280 12.8
Tap 8 200 15.6 8 320 14.7
Toilet door 8 220 17.5 8 360 16.5
Toilet flush 8 200 15.6 8 340 15.6
Classroom door  8 40 3.1 8 100 4.6
Canteen 8 100 7.8 8 20 1.0
Banisters 8 160 12.5 8 120 5.5
Playground 8 - 0.0 8 100 4.6
Staff hands 8 80 6.3 8 - 0.0
Total  88 1280 100 88 2180 100
LSD at 0.05  22   25

Bacterial colonies from the private school had different shapes; namely cocci and bacilli while in the public school the cocci 
shape was dominant. Based on the morphology of the bacteria and the colonies, samples in the two schools were classified 
either gram positive or gram negative.



  www.microbiologyjournal.org2632

El-Kased & Gamaleldin | J Pure Appl Microbiol | 14(4):2627-2636 | December 2020 | https://doi.org/10.22207/JPAM.14.4.39

Journal of Pure and Applied Microbiology

33.8% for Staphylococcus sp. followed by 11.8% 
for each of Streptococcus sp. and Yersinia sp. Other 
strains had between 5.9% to 3.1% except Klebsiella 
sp. and Serratia sp. which were not detected in this 
school.
 The average spread of bacterial growth 
in all sites (Table 3) revealed that Staphylococcus 
sp. was the dominant bacteria all over the sites 
(164 cfu). This was followed by Enterobacter sp. 

(48 cfu) and then by Streptococcus, Micrococcus, 
Clostridium, Yersinia and Klebsiella in descending 
order (31.5 to 22.1 cfu). The remaining strains of 
bacteria were less spread. Table (3) also showed 
the spread of bacterial growth and the mean values 
of the eleven sites in the two schools. In the private 
school the dominant strains were Staphylococcus, 
Enterobacter and Yersinia with values of 54, 19, 
and 18.9 cfu per site respectively. The remaining 
sites had less values ranged from 10.0 to 5.1 
cfu per site. Both Klebsiella and Serratia were 
not traced. While in the public school the main 
dominant bacterial strains were Staphylococcus 
sp. and Enterobacter sp. with values of spread of 
110 and 29 cfu respectively. These were followed 
by Streptococcus sp. Klebsiella sp. and Micrococcus 
sp. which had almost the same rate of spread by 
site (22 cfu per site). The remaining strains shared 
the lowest rate of spread ranging from 18.5 to 7.4 
cfu per site. Shigella sp. and Salmonella sp. were 
not detected in all sites of this school.
 In summary, all sites of both schools were 
contaminated with different strains of bacteria 
with different values of contamination. The sites 
of the private school were free of both Klebsiella 
sp. and Serratia sp. Also, in the sites of the public 
school both Shigella sp. and Salmonella sp. were 

table 2. Pattern and features of bacterial contamination 
in the two schools

Isolated Public  Private Mean
bacteria School  School Percentage
 Percentage Percentage

Staphylococcus 40.5 33.8 37.1
Streptococcus 8.1 5.9 7.1
Citrobacter 2.7 5.9 4.3
Enterobacter 10.8 11.8 11.3
Bacillus 4.1 5.9 5.0
Yersinia 2.7 11.8 7.3
Shigella n.d 5.9 3.0
Micrococcus 8.1 4.5 6.3
Clostridium 6.8 5.0 5.9
Salmonella n.d 3.1 1.5
E. coli 2.7 6.4 4.6
Klebsiella 8.1 n.d 4.0
Serratia 5.4 n.d 2.7

table 3. Spread and distribution of bacterial strains in relation to the sites in the two schools   
   
        Private School        Public School        Total

 Bacterial Average Bacterial Average Bacterial Average
 counts per bacterial counts counts per bacterial counts counts per bacterial counts
 all sites cfu per each site  all sites  cfu per each site all sites cfu per each site
  (X) cfu  (X) cfu  (X) cfu

Staphylococcus  433 54.1 883 110.4 1316 164.5
Streptococcus 75 9.4 177 22.1 252 31.5
Citrobacter 75 9.4 59 7.4 134 16.7
Enterobacter 152 19 235 29.4 387 48.4
Bacillus 75 9.4 89 11.2 164 20.5
Yersinia 151 18.9 59 7.4 210 26.3
Shigella 76 9.5 n.d n.d 76 9.5
Micrococcus 58 7.3 176 22 234 29.2
Clostridium 64 8 148 18.5 212 26.5
Salmonella 41 5.1 n.d n.d 41 5.1
E. coli 80 10 59 7.4 139 17.4
Klebsiella n.d n.d 177 22.1 177 22.1
Serratia n.d n.d 118 14.8 118 14.8
Total 1280 160.1 2180 272.7 3460 432.5
LSD at 0.05        4.9                             5.3
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not traced.
 Different isolates from both schools; 
2180 from public and 1280 from private schools, 
were tested for susceptibility to three most 
common biocides in the Egyptian market; Clorox, 
Renol and Dettol using well diffusion assay. The 
highest percentage of resistance among the 
tested bacterial isolates was seen against both 
Renol (50%) and Clorox (38%), where the average 
inhibition zone diameter ranged between 10 - 15 
mm for both biocides, and was identified to be E. 
coli, while the least frequency of resistance among 
all isolates was detected against Dettol (18%) with 
average inhibition zone diameter 14 - 20 mm. The 
MIC and MBC values determined for the isolates 
with reduced susceptibility ranged from 230 µl/ml 
to 950 µl/ml.
 In the identification of bacteria, in 
this study, the prevalence of Staphylococcus 
Sp., Streptococcus Sp. and Micrococcus Sp. 
was common in the samples from the two 
schools (Table 4). It was observed that Shigella 
and Salmonella were traced in the samples of 
the private school only while Klebsiella and 
Serratia were traced in the samples of the public 
school only. Samples of the two schools were 
contaminated with different types of bacteria such 
as Citrobacter, Enterobacter, Bacillus and Yersinia 
(Table 4).

disCussiON 
 Recent studies showed that intestinal 

diseases due to Salmonella and Campylobacter 
species, are caused by direct and indirect contact 
with microbial contaminated surfaces, foodstuffs 
and beverages such as; contaminated foods and 
drinks and contact of hand to mouth31.
 Other studies demonstrated that 
microbial contaminations were found on door 
handles, computer keyboards, shopping mall 
trolleys and coins32-34 .
 This study highlighted the variety of 
potential pathogens and presented the striking 
existence of pathogenic bacteria in day care 
centers, nursery schools and other public places. 
 The existence of microbial flora, i.e. 
Staphylococcus aureus, Klebsiella sp., Enterococci 
sp., Escherichia coli, Pseudomonas aeruginosa, 
and some yeast on hands of school children are 
common conclusions35. Staphylococcus aureus, 
Shigella sp., Escherichia coli, Salmonella sp. and 
Clostridium perfringens are common pathogens 
that may exist on the skin as transient flora and 
can cause infectious diarrhea36-38. 
 After complete analysis of the 176 surface 
and water samples that were taken from the two 
schools, the results are proved to be horrific. It was 
found that the number of bacteria in public school 
is higher than that of the private school. Although 
some of the identified bacteria are non-pathogenic 
such as: Staphylococcus aureus and Staphylococcus 
epidermidis, but it can attach to biomaterials 
surface then developing as biofilm, which 
constitutes a vital virulence factor considered 

table 4. Specific types of bacteria in different locations in the two schools

Site Bacterial sp. in private school Bacterial sp. in public school

Desks, books Yersinia, Shigella Klebsiella, Staphylococcus aureus, Staphylococcus
  epidermidis, Bacillus, Yersinia
Water, tap, toilet Staphylococcus aureus, Citrobacter, Klebsiella, Staphylococcus, Citrobacter, 
door, toilet flush Streptococcus, Enterobacter Enterobacter
Classroom door Staphylococcus citrus, Staphylococcus epidermidis, Micrococcus,
 Staphylococcus aureus Streptococcus 
Canteen Staphylococcus aureus, Staphylococcus Staphylococcus aureus, Micrococcus, Serratia
 epidermidis, Bacillus 
Stairs banister Staphylococcus epidermidis, Enterobacter, E. Coli, Clostridium, Streptococcus
 Micrococcus  
Playground None Staphylococcus aureus, Clostridium, Streptococcus
Staff hands Clostridium, Staphylococcus epidermidis, None
  Staphylococcus aureus, Yersinia, 
 Salmonella, E coli
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as the utmost crucial pathogenic mechanism of 
staphylococcal infection39. Moreover, most E. coli 
strains are non-pathogenic, but virulent strains 
can cause gastroenteritis, neonatal meningitis, and 
urinary tract infections, therefore its presence in 
schools is somehow dreadful. 
 A previous study performed in 2014 
by James F Meadow and others stated that 
Streptococcus species are present on children’s 
desks40. In this study Streptococcus was found 
on stairs’ banister, toilets and the playground. 
Moreover S. pneumoniae & S. pyogenes which 
are found in the samples are considered the 
main cause of skin, respiratory and ear infections 
especially in children41. Micrococcus species 
and Staphylococcus epidermidis are present 
normally on skin and can rarely cause infections42. 
Therefore, the presence of these bacteria in school 
is pretty logic and not something to worry about. 
What is so weird is the presence of Yersenia in 
staff hands and on children’s desks, because 
Yersenia is commonly present in undercooked 
pork, so its presence in school is inexplicable. 
Salmonella and Shigella colonies that was found 
within the samples have a significantly little risk 
that do not exceed some diarrhea and fever. 
As well as Clostridium and Acinetobacter have 
tenuous peril to take in consideration. Last but 
not least, Serratia marcescens, it is a gram-
negative bacillus is deemed to be a member of the 
Enterobacteriaceae, and lately has been a known 
cause of hospital-acquired infections43.
 Antiseptics are antimicrobial agents 
used on living tissues to reduce the possibility of 
infection, while disinfectants are used to destroy 
microorganisms contaminating non-living objects 
and surfaces. Renol, Clorox and Dettol, three 
commercial preparations regularly used for hand 
and surface cleaning in schools. The isolated 
bacteria in this study showed resistance to Renol 
and Dettol compared to Clorox. 

CONClusiON
 This study is an evidence that all 
the surfaces examined in the two schools are 
contaminated with different types of bacteria. 
As results of the current study, it was found that 
children in private and public schools are at high 
risk of catching serious bacterial infections and 
they are surrounded by a cram of microorganisms 

everywhere. Furthermore, the public school is 
much more crowded with pathogenic bacteria 
than the private one, accordingly, ministries of 
education, ministries of environmental affairs and 
ministries of health worldwide, should pay some 
attention to the public schools to ensure a better 
environment for these children. 
 School authorities should be enlightened 
on the benefit of using disinfectants to destroy 
widespread microorganisms particularly on the 
surfaces that are in direct contact and within the 
reach of young school children.
 Lastly, children should be advised to 
wash their hands frequently and keep their stuff 
sanitized, in addition to the use of some natural 
antibacterial materials such as honey44. Also 
schools must provide each class with hand gels, 
and grantee enough soap in toilets and strictly 
oversee the toilets and classroom cleaning. 
Continuous advices to enlighten the children and 
advise them to observe and assure that all the 
surroundings and objects are always kept clean.
 Using the current research, we can 
develop new ways to improve our schools’ hygiene 
to make it a healthier and safer place to learn in.
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