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ABSTRACT: The aim of this study was to determine the microbial burden on common use objects in the Medical School
of Aristotle University of Thessaloniki.

The research took place in the seven departments of the central building of the Medical School, from January to February
2010. Fifty samples (29 doorknobs, 21 faucet handles) were collected from various places of the departments using swabs
moistened by nutrient broth. The samples were inoculated into nutrient broth, MacConkey agar and blood agar. Isolates were
identified and typed by conventional procedures.

From the samples collected, 1-5 types of bacteria were isolated per object, presenting a growth scale from negligible to high.
The most common isolate was coagulase negative Staphylococcus (27), followed by Staphylococcus aureus (17), Bacillus
spp (16), Enterobacteriaceae (10), Diphtheroid spp (8), Pseudomonas spp (2) and the least occurring microorganism was
p-haemolytic Streptococcus (1). The members of the Enterobacteriaceae isolated were: Escherichia spp (5), Enterobacter
spp (3), Pantoea spp (1) and Klebsiella spp (1).

In conclusion, doorknobs and faucet handles in the Medical School bare a sufficient microbial population, which however
mostly belong to the normal flora or to potential pathogens. The level of hygiene, at least regarding the cleaning of hands
and objects of common use, appears satisfying.

Key Words: Bacteria, Doorknobs, Faucet handles, Medical School.

INTRODUCTION key, reported about various objects in school class-

Since the microscope discovery in the 17® century, ~— rooms and public telephone surfaces respectively**.

microorganisms are known to be totally widespread Moreover, due to its nature it would be expected a

in the environment, either natural or artificial. Most of
them are symbiotic, few are pathogenic, while others
may be opportunistic pathogens.

Public places and objects of common use naturally
bear plenty of microbes, the quantity and the variety of
which are connected to human touch, area cleanliness
and hygiene conditions. 104 bacterial genera were de-
tected in domestic toilettes in Diisseldorf Germany,
2009', 11 species of microbes, mostly staphylococcus,
on telephone receivers in Lagos Nigeria, 20092, while

similar surveys performed in Arizona, USA, and Tur-

Medical School to be a contaminated area since live
microbes are treated and biological materials, such as
blood, respiratory excretions, cerebrospinal fluid etc,
are being transferred. Specimens’ transportation to the
laboratories follows the international safety standards
and is performed by hospital nursing staff or rarely by
patients’ escorts.

The building is regularly frequented by 1100 stu-
dents attending the first six semesters of their stud-
ies and about 100 employees including teachers, re-
searchers, technicians, secretaries etc. The 1/6 of these
students (students of the 6 semester) at the same time
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have their practice in various University hospital clin-
ics.

Nowadays in industrial societies people are gener-
ally quite informed about rules of personal and public
hygiene. In addition, the prevention politic against the
recent A(HIN1) influenza pandemic of 2009-2010,
resulted in measures intending to sensitize more the
population about microbe transmission.

Aiming to investigate whether the former rules are
applied, the present work tries to check the bacterial
burden on commonly contacted surfaces of the main
building of the Medical School of Thessaloniki.

Regarding the fact that the study has been per-
formed during the influenza pandemic period, the in-
fluenza prevention campaign effectiveness could be at
the same time checked.

MATERIALS AND METHODS

This study, focusing on common bacteria, was accom-
plished in the seven departments located in the central
building of the Medical School of the Aristotle Uni-
versity of Thessaloniki during January and February
2010. These departments are the ones of Biology, His-
tology, Physiology, Biochemistry, A~ Microbiology,
B’ Microbiology and Hygiene. Except for A" and B’
Microbiology, they are mentioned as D3, D4, D5, D6
and D7. The Microbiology Departments are named
and particularly mentioned in the study since they are
the ones with the greatest number of biological speci-
mens and contaminating materials.

In total 50 samples were collected from various
areas of all 7 departments by the use of cotton swab
sticks: 21 samples were obtained from faucet handles
of toilets (7) and working areas (14), while 29 from
doorknobs located in toilets (7), working areas (14)
and front doors (8). One of the front doors is the main
entrance of the building and the rest lead to the each
of the seven departments of the building.

The samples were collected from the surfaces
of the selected objects by swab sticks moistened in
nutrient broth, inoculated each one separately onto
MacConkey agar, blood agar and nutrient broth and
incubated aerobically for 24h at 37°C. After the 24h
incubation the number and variety of the colonies de-
veloped on the Petri dishes were counted and the mi-
crobes were identified. The incubated nutrient broth

was inoculated on MacConkey and blood agar and
incubated aerobically at 37°C for 24h more, in order
give a second chance to the slightest microbial exis-
tence to appear; new isolates were treated as the origi-
nal ones. Development of >100 colonies during the
first inoculation on agars has been characterised as
“high growth” and the number of colonies has been
regarded as 100, while development only after the in-
oculation of the nutrient broth has been characterised
as “insignificant growth” and the number of colonies
has been neglected.

Regarding the identification, all isolates were
treated by microscopy after Gram-staining. Gram pos-
itive cocci were catalase and coagulase tested while
for Gram negative rods biochemical properties were
checked by the use of automated systems (Vitek2,
Biomerieux). Any other microbial species, if detected,
would have been properly processed.

All results were finally summarized, evaluated and
compared. The statistic analysis was performed by the
use of SPSS programme (version 11.5).

RESULTS

The total numbers of bacterial colonies isolated were
370 from the 8 front door knobs (mean 46, range
0-100), 590 from the 28 working areas’ doorknobs and
faucet handles (mean 21, range 0-100) and 672 from
the 14 toilets’ ones (mean 48, range 0-100). (Table 1).
Toilets and front doors seemed equally contaminated
(p = 0.8767) while working areas were found bear-
ing the least bacterial burden (p = 0.0003 and 0.0000
compared to front doors and toilets respectively).

On all doorknobs and faucet handles checked,
bacteria were found as follows: coagulase negative
Staphylococcus on 19 objects (13 doorknobs, 6 faucet
handles), Staphylococcus aureus on 19 objects as well
(10 doorknobs, 9 faucet handles), saprophytic bacilli
on 15 objects (10 doorknobs, 5 faucet handles), diph-
theroids on 8 objects (4 doorknobs, 4 faucet handles),
Enterobacteriaceae on 10 objects (3 doorknobs, 7 fau-
cet handles), pseudomonas spp on 2 faucet handles
and streptococcus spp on 1 doorknob. The Enterobac-
teriaceae isolated were further identified as Escheri-
chia coli on 1 doorknob and 3 faucet handles, Escheri-
chia vulneris on 1 doorknob, Enterobacter spp on 3
faucet handles (E. zergoviae on two of them and E.
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Table 1. N° of colonies of bacteria isolated from doorknobs and faucet handles of the seven departments in total.

No of colonies

No of colonies

Doorknobs isolated from }fail(;let isolated from ( ?tai ) (ct;li((;:liles)
doorknobs e faucet handles ORJeets
Front doors 8 370 - 8 370
Working 14 149 441 28 590
areas
Toilets 7 353 319 14 672
Total 29 872 760 50 1632
Table 2. N° of colonies of bacteria isolated from front doors’ knobs.
Coag}llase S. aureus Bacﬂh. Diphtheroids Enterobacteriaceae
negative S. saprofytic
A’ Microbiology 10 85
B’ Microbiology 1
D3 11 30 Insignificant (E.coli)
D4 19 Insignificant
growth
D5
. Insignificant
D6 High growth arowth
D7 7
Main door High growth 7 Insignificant

(E.vulneris)

sakazaki on the third), while Klebsiella pneumoniae
and Pantoea spp on 1 doorknob and 1 faucet handle
respectively. (Tables 2, 3, 4).

The population size of each bacterium varied from
insignificant growth (colonies appearing only after
recultivating on agars cultures already incubated in
nutrient broth) to high growth (>100 colonies since
the first incubation on agars). The largest populations
were noted for coagulase negative Staphylococcus,
often in high growth. Apart from Enterobacteriaceae,
Pseudomonas spp and Streptococcus spp, which were
only sporadically and rarely isolated, the least devel-
oped group of bacteria was diphtheroids presenting

populations of <10 colonies except for the main door-
knob of one department from which 30 diphtheroid
colonies were developed (Figure 1).

The departments were classified according to the
total number of colonies of each as follows: D6 404,
D7 378, A’ Department of Microbiology 193, D5 192,
D3 97, D4 49, B" Department of Microbiology 27
colonies.

DISCUSSION

Undoubtedly, the search of microorganisms on objects
presents a high interest due to the numerous diseases
that may be caused by them. Detecting common infec-
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Table 3. N° of colonies of bacteria isolated from working areas’ doorknobs (Dk) and faucet handles (Fh).
Coag}llase S qureus Bacﬂh' Dlphthe Entfarobacte Other
negative S. saprofytic roids riaceae
A’ Micro- Dk 11
biology Fh 13 1
B’ Micro- Dk 7
biol
1008y Fh 6 1 2
D3 Dk 14 5 Insignificant
Fh ] 3 (E.sakazaki)
Dk 4 ioni
D4 Insignificant Insignificant Ins(lgr:oﬁlj)a nt
Fh 4 ’
Ds Dk 2 1 Insignificant Insignificant
Fh High 1 1 (E.coli) (Pfluoresense)
D6 Dk 1 3 Insignificant
b7 Dk High 1 (E.coli)
Fh High High 1
Table 4. N° of colonies of bacteria isolated from toilets’ doorknobs (Dk) and faucet handles (Fh).
Coag}llase S qureus Bacﬂh' Dlphthe Entfarobacte Other
negative S. saprofytic roids riaceae
A’ Micro- Dk 29 21 2
biology Fh 21
o Insignificant
Bb'l\/lhcro- Dk 7 3 (Streptococcus)
iolo
gy Fh
Dk 16 1 4 3
D3
Fh 1 2
Dk L 22
D4 Insignificant
Fh
DS Dk 41 4 Insignificant  Insignificant
Fh 4 (E.zegoviae)  (Pseudomonas)
D6 Dk High Insignificant
D7 Dk High Insignificant
Fh 53 (Pantoea)
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29 3% 1%

S. albus
W S. aureus
58% Bacilli
W Diphtheroids

Other

Figure 1. Percentage of bacteria isolated from all specimens examined.

tious agents, which exist mostly under low hygiene
conditions, makes elimination much more effective
regarding quantity as well as kind of microbes.

Plenty of findings stand in comparison to our Med-
ical School’s results in terms of indicating the micro-
bial existence on various objects and areas examined.

Regarding places of medical interest, many re-
searches have been carried out all over the world e.g.
London, UK>¢, Japan’®, Karlsruhe, Germany®, Bos-
ton'?, referring to staphylococcus aureus. A study in
Oman has proved the existence of at least 9 microbial
species on objects of common use, such as doorknobs,
in a University hospital with most frequent Enterobac-
teriaceae, S. aureus and coagulase negative Staphylo-
coccus", while in the present study Enterobacteriaceae
are found only in small numbers. A similar research in
a hospital at Tel-Aviv, Israel, has shown that potential
infectious agents may survive on doorknobs in lower
numbers than on common use religious items'2.

From educational aspect, Staphylococci aureus
as well as coagulase negative ones have been iden-
tified on computer keybords used by the students of
the University of Toledo, USA". Furthermore a pri-
mary school has been checked in Arizona, USA and a
variety of heterotrophic bacteria was detected on ob-
jects like keyboards or faucet handles, as mentioned
above’.

From the aspect of highly frequented places, bac-
teria isolated from toilets in Diisseldorf, Germany®

and Memphis, USA', or telephone devises in Lagos,
Nigeria® and Sakarya, Turkey* confirm the wide pres-
ence of microorganisms not only in areas of medical
or educational interest, but in the community in gen-
eral.

All the above-discussed functional parameters
characterise the largest Medical school of the coun-
try: a) place of medical interest, b) educational institu-
tion, ¢) place frequented by numerous people every
day. A variety of common bacteria were isolated as in
the researches mentioned above, though in the pres-
ent study the microbial burden for each kind of bacte-
ria was generally not very big. Fortunately no highly
pathogenic bacteria (e.g. Salmonella) have been de-
tected. On the contrary to the results of the present
research, numerous bacteria of faecal origin were
found in schools, hospital and other public places in
Sussex, UK, in 1976'5. The hypothesis that by the time
passing hygiene measures have ameliorated does not
totally agree with the recent isolation of Salmonella
spp from toilet seats, flush handles and door handles
in Birmingham, UK'¢, neither with the detection of
Norovirus on cupboard doorknobs, bathrooms etch
in the Netherlands'’. As for the significantly smaller
bacterial burden found in working areas in compari-
son to front doors and toilets, this could be reasonably
explained by the fact that each working area is used
by much fewer people than the commonly used front
doors and toilets.
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The present research revealed that coagulase nega-
tive Staphylococcus, S. aureus, saprophytic Bacilli
and Diphtheroids were the most frequently and abun-
dantly encountered microbes. Enterobacteriaceae,
Pseudomonas spp and Streptococcus spp were also
isolated but less often and in much smaller quantities.
Coagulase negative Staphylococcus and Diphtheroids
constitute part of the normal human flora while bacilli
are normally found in the environment as no disease
causes. Thus it can be concluded that there is no par-
ticular risk regarding neither the health status of the
individuals frequenting the target building nor a prob-
able transmission to the related community.

Remarkable is the fact that from the seven depart-
ments studied these of Microbiology rank among the
less risky on the basis of the microbial burden of all the
common bacteria found. Such a result would be rather
unexpected since these departments bear the heaviest
transfer and processing of potentially contaminating
materials. Although spread of bacteria when cleaning
has been suggested by researchers in Denmark'®, our

outcome confirms the general rule that the preven-
tive hygiene measures are applied more strictly when
the hazard of infection increases as in laboratories of
Microbiology, where surfaces and objects are cleaned
many times daily. Furthermore the A(HIN1) influen-
za pandemic, developing at the time of the research,
must have motivated even more persistent cleaning
and disinfecting practices since the B” Department of
Microbiology includes the National Influenza Centre
for Northern Greece, which has had the extreme bur-
den of the pandemic influenza laboratory diagnosis
and investigation for the region.

Whether the objects and places were perilously
contaminated or not is a matter that concerns students
as well as University workers. Nevertheless, the con-
clusion was reassuring. Although quite a big number
of various bacteria exist, personal and public health
related to the AUTH Medical School building seem
not in risk. Thus, a proper hygiene level is there con-
firmed permitting all to work under appropriate condi-
tions.

TLatpucn) Xyoin AIIO: Kowvoypnota avrikeipevo kKo To fakTnploko Tovg gopTtio.

Maoapia EEnvtapn, Mekmopévn BapPoovn, Nikoraog KoAiétooc, XapRog Kovptiong,
Mapia Papoaniidov, Orvurio Ziwdépn, [M'empyla ['ciovia

B’ Epyaatipio Mikpofioloyiag, latpixn Zyoly, Apiorotédero [avemotiuio Ocooolovikng

HNEPIAHYH: Zkondg g epyaciog ftav 1 aviyveuorn UIKPOOPYOVIGUMV GE OVTIKEILEV KOWNG XPNONG GE YDPOVG TNG
Tatpunig ZyxoAng tov Apiototereiov [avemomuiov Oeccorovikng.

H épevva npaypatoromnke oto entd Epyaotipio tov kevpukod ktipiov g latpiknig Xyolng, kot mv mepiodo lavovapiov-
DePpovapiov 2010. Me Bapfakopdpovg oTureons spportiopévons oe Opemticd Lopd eMjednoav deiypata amd 50 avikeipevo
(29 mépora Bupdv, 21 Baveg) and Towkilovg xd@povg twv Epyactmpiov. Kailepynnkay aepofing oe Opentikd Lopd, aiplo-
T00Y0 dyap kot dyop MacConkey. To pikpofia, mov avortdydnkov, TonTomononkey Kot TVIoTomONKay 1e KPOGKOTNoN
Kot Broympiég SoKOGIES.

Bpétnkav 1-5 gidn pikpoPimv avd avrikeipevo e avamntuén tov kabe eidovg amd apeintéa £0g ave tov 100 amokidv. Oio
To pkpoPiakd gidn mov aviyvevnkav avikovv gite ota pn maboyova gite oTo evkouplokd Taboyova. ZVyKeKpUEVa, KoTd
celpd cuyvoTTag ota S0 edeyybévta aviikeipeva amopovabnikay ta e&ng: ZTapuAOKOKKOL TNKTdon apvntikoi (27), otagu-
Aokokkog ypucilov (17), campoeutikoi faxiihot (16), eviepoPaktmproetdn (10), campopuricd dupbepoetdn (8), wevdopovido
(2) ko B-oporvtikds atpentokokkos (1). Ta yévn Temv eviepofaxtnploeldmv mov aropovambnkay ftov: Escherichia spp (5),
Enterobacter spp (3), Pantoea spp (1) xou Klebsiella spp (1).

SOUTEPAGUOTIKG, 01 AveS Kot To TOpOAN BupdV Tov KTipiov TG laTpikig xoAng eEpouv tkavo aptOpd pikpoPimv g Tpog To
€10M KoL To POPTIO TOVG, OEV PAIVETAL OUMS VO. ATOTELOVV HEGO dlakiviiong Paktmpimv pe peydin Aotpnoyovo dovaun. To emi-
TS0 VYIEWNG, TOLAGYLOTOV OGOV APOPE TOV KOOUPIGUO TOV YDOPOV KOt TO TAVGLULO TOV XEPDV, GOIVETOL IKOVOTOUTIKO.

Aékeic Kherdwa: Boxtipia, Ilopolo, Baves, latpikn Zyoly.
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