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‘ ABSTRACT ’ In developing countries, along with unclean environment & student’s habits, inanimate objects plays a critical role in

microbial transmission . One of the sources of microbial diseases is toilets.
The purpose of this Study was Screening of various surface areas of Student’s restrooms for pathogenic microbial flora in Hospital settings.
This Prospective Analytical study was conducted in the Department of Microbiology, attached to a Tertiary Care Hospitals after obtaining ethical

clearance over a time period of two months.

Eightyfour out of 90 samples were culture positive from various surface areas of students’ restrooms. Out of 84 isolates, Gram negative bacilli
(n=46) were more common than Gram positive cocci (n=38). Ampicilline is more resistant in Gram positive cocci.

Present study highlights the need of sensitization & training sessions regarding hand hygiene practices among the student’s and regular cleaning
of inanimate objects like Toilets for reduction of infectious microbial diseases.
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INTRODUCTION:

Bacteria are ubiquitous and constitute an important part of every
ecosystem, few causing disease are called pathogenic bacteria may
also lead to death of affected individual.' Public restrooms may contain
a variety of dangerous bacteria like Escherichia, Salmonella,
Methicillin-resistant Staphylococcus aureus (MRSA) and Streptococcus
spp."*** Even after multiple flushing and cleaning with disinfectants,
bacteria seed into toilets and survive there for a long time. Majority
including Shigella species, Escherichia species, Clostridium species,
can survive on surfaces for weeks to months.’

Restrooms get contaminate with microbes from human source such as
saliva, skin, urine and feces and get dispersed through improperly
washed hands to flushing handles, door handles, faucets of toilets and
other equipments. *

The inefficient cleanliness of toilets and shortage of water as well
predispose students to urinary tract Infections (UTT), boil and diseases
such as food born diseases.’

The first line defense in preventing the spread of disease is by hand
washing that is ignored and must be emphasized strongly by families,
schools, hostels and health care professionals.® On the other hand,
many people wash their hands only with water without using
detergeilglts and some fail to wash their hands after using the public
toilets.™

The study is done for finding microbial flora on various surface of
public restroom along with antibiogram of pathogenic bacteria from
students' toilets that might get transmitted from one person to another
causing community acquired infection. So this study is emphasizing
on need for maintenance of high level of hygiene on surface of fomites
like toilet seats , flushes handles, rim and area between flushing rim and
toilet bowl. Thus information obtained from this study will help
students to take hygienic precautions when using toilets and advice the
management about importance of effective cleanliness.

MATERIALAND METHODS:-

This Prospective Analytical study was conducted in the Department of
Microbiology, attached to a Tertiary Care Hospital in Central India
Over a time period of two months from 1" August to 30" Sep 2017 after
obtaining Ethical Clearance.

A Total of 90 samples were taken from various surface areas of
students' restrooms. From each toilet, three samples were collected
that are: Toilet bowel, toilet flush handle & door handle inside the
restroom.

Collection of Samples:

Samples for this study were collected at a single point in time from the
students' restroom. From each toilet, three samples were collected
from various surfaces; surfaces associated with toilets (toilet bowl)
and surfaces routinely touched with hands (door handles inside the
restroom and toilet flush handles) using sterile cotton swab moistened
with sterile Trypticase soy broth (TSB) (Himedia, ILA).

Each swab kept into a separate tube containing 10 ml of sterile
Trypticase soy broth (TSB) (Himedia, ILA). The tube was labeled to
indicate date of collection, hostel, toilet and the type of surface where
the samples were collected. Then samples were transported
immediately to Microbiology Laboratory at Tertiary care hospital.

After receiving the sample in the lab, samples were incubated over
night to dislodge the microorganisms into the medium which were
inoculated on Blood agar and MacConkey agar (Hi Media Pvt. Ltd,
Mumbai, India) & incubated at 37 °C for 18-24 hours & prepare direct
smear from cotton swab and Gram staining for primary identification
ofisolates was done.

After 24 hours of incubation, the colonies was examined under
magnifying lens and identified using the standard microbiological
procedures like colony morphology, motility, Gram staining and
biochemical reactions as described in Practical Microbiology of
Mackie & MacCartney 14" volume."

RESULT & OBSERVATION:

A Total of 90 samples were taken from various surface areas of
students' restrooms. From each toilet, three samples were collected
that are: Toilet bowel, toilet flush handle & door handle inside the
restroom.

Out of 90 samples, 84 (93.3%) samples were culture positive. The
distribution of culture positiv samples from various surface areas of
students' restroom is shown in table 1.

Maximum no. of culture positive samples were from TB (30) followed
by TFH (28) than DH (26).Total isolated organisms were 84. Out of 84
isolates, Gram negative bacilli (n=46) were more common than Gram
positive cocci (n=38). Number and percentage of isolated bacteria
from various surface areas of students' restroom are shown in Table 2.

The interpretation of results were based on the Standards for
antimicrobial susceptibility Testing established by the Clinical and
Laboratory Standards Institute (CLSI, 2016). Antibiotic resistance
pattern of the all isolates are shown in Table 3.
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DISCUSSION :

This prospective analytical study was conducted in Department of
Microbiology in a Medical College attached to a Tertiary care hospital
over aperiod of two months.

The purpose of this study was to isolate, identify and screen various
surface areas of students' restrooms for pathogenic microbial flora in
central India. It has been reported that some students or even many
people have a habit of not washing their hands or wash hands for short
time with or without soap after using restroom." Thus transmitting
microorganisms from one area to another and from one individual to
other.

This study isolated and identified the following bacteria from various
surface areas of students' restrooms (hostel toilets): Staphylococcus
aureus (42.8%), Streptococcus pyogenes (2.4%) , Citrobacter spp
(20.2%), Acinetobacter baumannii (10.7%), Pseudomonas
aeruginosa (8.34%), Klebsiella pneumoniae (5.9%) and, Shigella spp
(4.7%) and Salmonella typhi (4.7%). In the present study,
Staphylococcus aureus is found to be more prevalent from students'
restrooms and all were MRSA. Similar study by Agbagwa and
Nwechem et al” (2010) indicated S. aureus more prevalent in public
toilets.

In contrast study done by Adewoyin et al * (2013) indicated
Streptococcus species (especially Str. faecium) to be more prevalent in
the toilet-bowl of students' hostels.

Both the above studies shows higher prevalence of Staphylococcus
aureus which is a leading cause of nosocomial infection.

In our study, we have observed that the frequency of bacterial isolates
were higher in the TB followed by TFH and DH inside the restroom
and demonstrates that majority of the bacteria, transmitted through TB
were Gram negative, while in study done by Maria Lincy et al " (2016)
showed majority of Gram negative bacteria from door handles.

In our study, majority of bacterial isolates were from toilets bowel ,
which may be due to improper working flush handle leading to
insufficient flushing action and also less frequency of cleaning the

toilets resulting in poor sanitation.
Second majority of bacterial contamination are flush handles due to
poor sanitary conditions.

Among Gram positive bacteria, Staphylococcus spp showed highest
resistance to Clindamycin (63.8%) and less resistance to
Chloramphenicol (13.9%) antibiotics , followed by Streptococcus spp.
shows higher resistance to Ampicillin (100%), Clindamycin (100%)
and Cefoxitin (100%). Among Gram negative bacteria Citrobacter spp
showed highest resistance to Chloramphenicol (47%) and less
resistance to Gentamicin (17.6%), Ciprofloxacin (17.6%) antibiotics.
Pseudomonas spp showed highest resistance to Co-trimoxazole(71.4%)
and less resistance to other antibiotics, Klebsiella pneumonia showed
highest resistance to Ampicillin(80%) and less resistance to other
antibiotics whereas Acinetobacter baumannii , Shigella spp .and
Salmonella typhi showed the least resistance to antibiotics (Table 3). In
similar study by Kimang'a e al (2012)" shows , resistance of bacteria to
Ampicillin, Amoxycillin, Chloramphenicol, Streptomycin,
Spectinomycin, Cotrimoxazole, Trimethoprime-Sulfisoxazole,
Kanamycin, Tetracycline and Gentamycin have been documented in
different parts of Africa.

The antibiotic susceptibility patterns showed that all bacterial isolates
were resistant to at least one antibiotic. The resistance of bacteria to
commonly used antibiotics is an increasing problem worldwide and
especially in developing countries”

CONCLUSION:

Isolation of pathogenic bacteria from students' restrooms, may be due
to the lack of water supply and improper cleaning of students'
restroom.

Present study highlights the need of sensitization & training sessions
regarding hand hygiene practices as well as assessment & management
about adequate sanitation practices, for all students who are staying in
the hostels. Periodic cleaning of the students' restrooms with use of
detergents or disinfectants in proper concentration should be done on
regular basis. This is a prerequisite for reduction of carrying the
contaminants from one surface to another, like from flush handle to
door handle (inside as well as outside) of restroom.

Table 1: Culture positive samples & isolated bacteria from various surface areas of students' restrooms

Sample site (Surface areas) No. of samples collected Culture positive samples
GPC GNB Total
Toilet bowel (TB) 30 04 26 30
Toilet flush handle (TFH) 30 19 09 28
Door handle inside the restroom (DH) 30 15 11 26
Total 90 84

TB = Toilet bowel, TFH=Toilet flush handle, DH=Door handle inside the restroom;

Table No.2: Number and percentage of isolated bacteria from various surface areas of students' restrooms

Isolated Organisms |

No. of isolated bacteria Percentage (%)

Gram-positive

Staphylococcus aureus 36 42.8
Streptococcus pyogenes 02 2.4
Subtotal 38
Gram-negative
Citrobacter spp 17 20.2
Pseudomonas aeruginosa 07 8.34
Acinetobacter baumannii 09 10.7
Klebsiella pneumonia 05 5.9
Salmonella typhi 04 4.7
Shigella spp. 04 4.7
Subtotal 46
Total isolate 84

Table: 3 Antibiotic resistance patterns of isolated bacteria from various surface areas of students' restroom

Bacterial Isolates AMP E CD GEN COT CIpP CX C
% % % % % % % %
Gram positive
Staphylococcus 36 16 14 23 05 06 09 16 05
aureus (44.5) (38.9) (63.8) (13.9) (16.7) (25) (44.5) (13.9)
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Streptococcus pyogenes 02 02 0 02 0 0 0 02 0
(100) (0) (100) (0) (0) (0) (100) (0)
Gram negative
Citrobacter spp 17 04 - - 03 04 03 04 08
(23.5) (17.6) (23.5) (17.6) (23.5) (47)
Pseudomonas aeruginosa 07 02 - - 01 05 01 02 02
(28.5) (14.3) (71.4) (71.4) (28.5) (28.5)
Acinetobacter baumannii 09 02 - - 02 01 02 0 02
(22.2) (22.2) (11.1) (22.2) (0) (22.2)
Klebsiella pneumoniae 05 04 - - 0 02 02 02 02
(80) (0) (40) (40) (40) (40)
Shigella spp. 04 0 - - 01 01 01 01 0
0) (25) (25) (25) (25) 0)
Salmonella typhi 04 0 - - 01 01 01 01 0
(0) (25) (25) (25) (25) (0)
AMP= Ampicilline ; E=Erythromycin ; CD=Clindamycin; GEN=Gentamicin; COT=Cotrimoxazole; CIP=Ciprofloxacin; CX=Cefoxitine;
C= Chloramphenicol
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