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ABSTRACT

Background: The objective of the study has been to evaluate the pathogenic bacteria contamination of touch surfaces in hospital
wards. Material and Methods: Samples were taken from frequently touched surfaces in the hospital environment in 13 units of
various types. Culturing was carried out on solid blood agar and in growth broth (tryptic soy broth - TSB). Species identification
was performed using the analytical profile index (API) biochemical testing and confirmed with matrix assisted laser desorption
ionization time-flight mass spectrometry (MALDI-TOF-MS) system. Results: The total of 161 samples were taken for the study.
Fifty-two of them, after 24 h of culture on a solid medium, demonstrated bacterial growth and further 60 samples had growth after
prior multiplication in TSB. Overall, 69.6% of samples exhibited growth of 19 bacterial species. Pathogenic species - representing
indicator organisms of efficiency of hospital cleaning - was demonstrated by 21.4% of samples. Among them Acinetobacter spp.,
Enterocococci spp. and Staphylococcus aureus were identified. Coagulase-negative staphylococci (CNS) were predominant. The
proportion of various groups of bacteria significantly varied in respective hospitals, and in various types of wards. Disturbing
observation is a large proportion of resistance of isolated CNS strains as a potential reservoir of resistance genes. Conclusions:
The results show that touch surfaces in hospital units are contaminated by both potentially pathogenic and pathogenic bacterial
species. In connection with the reported, also in Poland, frequent omission or incorrect execution of hand hygiene by hospital
staff, and probably patients, touch surfaces still constitute important reservoir of pathogenic bacteria. Improving hand hygiene
compliance of health-care workers with recommendations is necessary for increasing biological safety of hospital environment.
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INTRODUCTION

Hospital employees and patients, due to staying in
a specific environment, i.e., the hospital environment,
are susceptible to various, potentially harmful, physi-
cal, chemical and biological agents. Employee exposure
to these agents may result in developing diseases, which
in this case are classified as occupational diseases, and
in the case of patients the effects of exposure are called
adverse effects.

According to the reports of the Nofer Institute of
Occupational Medicine, £6dz, Poland, in recent years
in Poland, health care employees have reported the
greatest number of occupational diseases associated
with biological factors [1,2]. A review of the literature

also indicates that the most common adverse events
in the case of patients are health care-associated in-
fections [3]. Biological agents that cause occupational
diseases among the personnel are mainly viruses trans-
mitted through blood and tubercle bacilli [1,2]. As re-
gards infections among patients, bacterial agents are
predominant.

In order to prevent infection in the case of hospi-
tal staff and patients, various procedures of broadly
defined hospital hygiene are applied, such as decon-
tamination of equipment and surfaces, hand hygiene,
the use of personal protective equipment [4,5]. How-
ever, their effectiveness is limited due to mistakes aris-
ing from their improper use, and sometimes failure
to perform them, despite existing recommendations.

Funding: the study was conducted in the framework of a project financed by the National Research and Development Centre, No. PBS3/
A9/32/2015 entitled “Studies on the antimicrobial properties of copper and copper alloy for applications as a touch surfaces in health care”

Project manager: prof. Malgorzata Bulanda.


https://creativecommons.org/licenses/by-nc/3.0/pl/
https://doi.org/10.13075/mp.5893.00575
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

460 A. Roézanska et al.

Nr 4

This primarily concerns the hand hygiene procedure
but also the use of barrier personal protective equip-
ment [6-8]. Garus-Pakowska [6,7], in an observational
study, found that in the situation prior to contact with
the patient, only 16.8% of doctors and 4.7% of nurses
performed hand hygiene according to the recommen-
dations, and after contact these proportions were 53.1%
and 25.3%, respectively.

In Poland, there is the official regulation on hazard-
ous biological agents in work environment, including
healthcare sector [9]. According to this regulation bio-
logical agents are classified into 4 groups, depending on
virulence, and treatment and prevention options.

The hands of the staft are one of the major routes
of transmission of microorganisms. Consequently, the
inanimate hospital environment may be contaminated
with various kinds of microbes, especially potentially
pathogenic bacteria. Transmission of infections through
contact in healthcare settings is still - despite the use of
sanitary regime — very frequent. This problem becomes
particularly important in the case of appearance of
multiresistant microorganisms — as methicillin-resis-
tant Staphylococcus, vancomycin-resistant enterococci
and non-fermenting rods [10-13] in a hospital environ-
ment. This applies, in particular, to touch surfaces in
hospital rooms. The quantitative level of touch surfaces
contamination in hospital wards differs depending on
the type of surfaces, type of wards or hygienic regimen
in a specific unit [14,15]. The same applies to qualitative
differences (bacterial, fungal or viral species). Regard-
ing Polish hospitals environment, data on the level and
qualitative characteristics of bacterial touch surfaces
contamination is extremely rare. This has been the main
reason of performing this study, which complements
data necessary for description of the epidemiological
situation in Polish hospitals and the effectiveness of the
procedures for decontamination and cleaning.

The objective of this study has been to evaluate po-
tentially pathogenic bacteria contamination of touch
surfaces in various types of selected hospitals wards
with special emphasis on the species characteristics of
bacteria isolated and to analyze whether there are sig-
nificant differences among various units.

MATERIAL AND METHODS

Study hospitals and type of indoor surfaces

The study was conducted in the period from June to
September 2015 in 13 departments of 3 hospitals of
varied sizes and types in the Malopolska Province, Po-

land. Hospital No. 1 is small (130 beds) and primarily
surgical. Hospital No. 2 is big (568 beds), highly spe-
cialized, with clinical departments. Hospital No. 3 is
a multiprofile provincial hospital (669 beds) (Table 1).
Among the departments, from which environmen-
tal swabs were taken, there were: 3 intensive care
units (23%), 5 surgical wards (38%), and 5 non-surgical
departments (38%). Detailed information on the type
of wards and numbers of taken samples in each ward
is presented in the Table 1. The common denominator
for all hospitals was the fact that the infection control
programs in these entities meet the highest require-
ments in terms of surveillance of infections, which is
confirmed by quality certificates. Therefore, it may be
assumed that decontamination procedures for hospital
rooms are followed in these institutions.
Environmental samples were taken from the follow-
ing surfaces: the worktop in sickroom, bedside table
top, drip stand, bed frame, soap dispenser, disinfecting
fluid dispenser, light switch, ventilator monitor, mo-
bile phone, department landline phone receiver, com-
puter keyboard, dressing (or surgical) trolley worktop,
door handle, protective gloves container, tissue pack-

Table 1. Study hospital characteristics and samples taken
from contact surfaces in various types of wards in Poland, 2015

Hospital and wards B[jjs San}i 1?;)t)a]ken
1. Specialized 130 38 (23.60%)
surgical 1 14 (36.80)
ICU 1 24 (63.20)
2. Highly specialized, 568 67 (41.60%)
with clinical departments
ICU 2 12 (17.90)
medical 1 10 (14.90)
surgical 2 10 (14.90)
surgical 3 7 (10.40)
ICU 3 13 (19.40)
medical 2 7 (10.40)
surgical 4 8 (11.90)
3. Multiprofile provincial 669 56 (34.78%)
medical 3 16 (28.60)
surgical 5 12 (21.40)
medical 4 15 (26.80)
ICU 4 13 (23.20)

ICU - intensive care unit.
* Distribution between hospitals.
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age. Detailed information on the number of samples
taken from specific surfaces is presented in the Table 2.
A substantial part of the tested surface was not flat, so
swab method was chosen for the study purposes.

Surface swabs specimens were taken in the morn-
ing (7 a.m.), before the start of standard unit opera-
tions. Swabs were taken from surfaces of approx. 10 cm?
by means of cotton tipped applicators pre-moistened
with sterile saline and placed into the Amies transport
medium (Deltalab, Spain) for the purpose of the de-
livery to the laboratory (transport in the temperature
about 20-25°C).

The specimens were cultured on solid medium Co-
lumbia Agar with 5% Sheep Blood (Becton-Dickinson,
New Jersey, USA) and after seeding the swabs were
placed into Trypticasein Soy Broth (TSB) (BIOCORP,
Warszawa, Poland) for 24 h at the temperature of 37°C. If
the growth on solid medium was obtained on the blood
agar (after 24 h of incubation), the result was evaluated
semi-quantitatively according to the following criteria:
abundant growth of over 10 colonies on the plate, mod-
erately abundant growth of between 6-10 colonies on
the plate and scarce growth of 1-5 colonies on the plate.
Samples which exhibited growth only in TSB were once
plated on blood agar following multiplication and cul-

Table 2. Samples taken from various types of contact surfaces
in the studied hospitals in Poland, 2015

Samples taken

Surface (N =161)
[n (%)]

Worktop in sickroom 17 (10.6)
Bedside table top 13 (8.1)
Drip stand 13(8.1)

Bed frame 17 (10.6)
Soap dispenser 16 (9.9)
Disinfecting fluid dispenser 15(9.3)
Light switch 15 (9.3)
Respirator monitor 9 (5.6)
Mobile phone 10 (6.2)
Department landline phone receiver 11 (6.8)
Computer keyboard 11 (6.8)
Dressing (or surgical) trolley worktop 7(4.3)

Door handle 3(1.9)

Protective gloves container 2(1.2)

Tissue package 2(1.2)

tured for next 24 h (48 h in total) at the temperature
of 37°C.

Since the area of swabs on selected surfaces was
not precisely controlled and for most samples bacte-
rial growth was obtained after previous multiplication
in TSB, the results of growth on blood agar were only
registered in a semi-quantitative manner.

Bacterial species identification

Species identification was carried out using the ana-
lytical profile index (API) biochemical tests (API Staph,
API Strep, API NE, API 20E (bioMérieux, Marcy-I’
Etoile, France)) and a modern method of matrix-as-
sisted laser desorption ionization time-flight mass-
spectroscopy (MALDI-TOF-MS) (Microflex LT, Bruker
Daltonics, Coventry, United Kingdom). The resulting
spectra for each culture was analyzed by MALDI-Bio-
typer 2.0 software (Bruker Daltonics, Coventry, United
Kingdom). Briefly, the sample was mixed with a matrix
on a conductive metal plate. After crystallization of the
matrix and microbial material, the metal plate was in-
troduced in the mass spectrometer. The desorbed and
ionized molecules were accelerated through an electro-
static field and ejected through a metal flight tube sub-
jected to vacuum until they reached a detector, Mass
spectrum was compared with a database for the iden-
tification at the species or genus level. The MALDITOF
is currently the most modern technique to identify the
species of bacteria using the culture method. The ad-
vantages of this method include standardized work-
ing protocol, fast and precise identification, the low
number of false identification in contrast to biochemi-
cal system. The disadvantage may be a relatively high
cost [16].

Characteristics of isolated strains for resistance to
drugs most commonly used in infections of specific
etiology were additionally performed. Drug resistance,
methicillin-resistant Staphylococcus aureus (MRSA)
phenotype and macrolide-lincosamide-streptogramin B
(MLSB) resistance phenotype was determined in accor-
dance with the recommendations of the European Com-
mittee on Antimicrobial Susceptibility Testing (EUCAST)
guidelines [17], using the disk diffusion method.

Statistical analyzing

Two options of classification of bacteria isolated from
environmental swabs were tested. As a criterion of the
first category, isolated bacterial strains were assigned
to 2 groups: potentially pathogenic bacterial vs. other
bacteria. Potentially pathogenic bacteria were species
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isolated in infections in human (staphylococci, strepto-
cocci, Gram-negative bacilli). Other bacteria were the
bacteria typical for the environment (e.g., Bacillus spp.,
Micrococcus spp.), incidentally isolated in infections.
The second category of classification arose from the
classification according to the number of specific bac-
teria among potentially pathogenic bacteria, such
as: coagulase-negative staphylococci vs. streptococci
vs. other bacteria.

The percentage distribution of the variables and the
relationships among them were investigated using the
Chi? test or Fisher exact test — where the expected values
were below 5 in at least 20% of the cells. The statistical
package IBM SPSS Statistics v. 23 (IBM Corp) was used
for the analysis purposes.

RESULTS

Positive results of cultures depending on method
and characteristics of bacterial species

The total of 161 samples were taken. In the case of 52 of
them, after 24 h of culture on solid medium, there was

Table 3. Positive results of bacterial culture in the studied
hospitals in Poland, 2015, depending on types of culture

Positive results*

growth of potentially pathogenic bacteria, and in the
case of 60 samples bacterial growth was obtained af-
ter prior multiplication in liquid medium and culture
on solid medium (total time of receiving positive re-
sults — 48 h) (Table 3). A half of the samples which yield-
ed a positive result of culture on solid medium (48.1%)
demonstrated moderate growth (Table 4). The number
of positive cultures obtained in individual hospitals
and the type of growth observed on solid medium af-
ter 24 h of culture did not show statistically significant
differences (Table 4). Statistically significant differences
were observed in terms of the type of growth (abun-
dant, moderately abundant, scarce) depending on the
type of the department, i.e., intensive care units vs. oth-
ers (Table 4). The proportion of positive cultures ob-
served at sight on the blood agar and after prior mul-
tiplication in TSB exhibited no disparities for various
types of units (Table 3).

In total, 69.6% of samples had growth of 19 dif-
ferent potentially pathogenic bacterial species, which
were: Acinetobacter pittii, A. baumannii, Enterococcus
faecalis, E. faecium, E. gallinarum, Lactococcus lac-
tis, Staphylococcus aureus, S. capitis, S. caprae, S. epi-
dermidis, S. haemolyticus, S. hominis, S. pettenkoferi,

Table 4. Growth of bacteria isolated on the blood agar (after 24 h

[n (%)] of incubation) from samples taken from contact surfaces
on the blood agar in the studied hospitals in Poland, 2015
Hospitals ; ;
b on the blood agar after p ot bac.tenal P Bacteria growth
and wards & Itiplicat
(after 24 h multiplication ital [n (%)]
of culture) in TSB Hospitals P
(after 48 h and wards abundant  scarce** moderately
of culture in total) abundant***
Hospital 0.817 Hospital 0.762
No. 1 8 (40.0) 12 (60.0) No. 1 1(12.5) 2 (25.0) 5(62.5)
No. 2 21 (47.7) 23 (52.3) No. 2 6 (28.6) 4(19.0) 11 (52.4)
No. 3 23 (47.9) 25 (52.1) No. 3 8 (34.8) 6(26.1) 9(39.1)
Wards Wards
ICU vs. others 0.908 ICU vs. others 0.023
ICU 17 (47.2) 19 (52.8) ICU 1(5.9) 4(23.5) 12 (70.6)
others 35 (46.1) 41 (53.9) others 14 (40.0) 8 (22.9) 13 (37.1)
surgical vs. others 0.097 surgical vs. others 0.004
surgical 11 (32.4) 23 (67.6) surgical 4(36.4) 0(0.0) 7 (63.6)
ICU 17 (47.2) 19 (52.8) ICU 1(5.9) 4(23.5) 12 (70.6)
medical 24 (57.1) 18 (42.9) medical 10 (41.7) 8(33.3) 6 (25.0)
Total 52 (46.4) 60 (53.6) na. Total 15(28.8)  12(23.1) 25 (28.8) na.

ICU - intensive care unit, TSB - triptic soy broth.
n.a. - not applicable.
* Isolation of any bacterial species.

Abbreviations as in Table 3.
* More than 10 colonies per plate, ** 1-5 colonies per plate, *** 6-10 colonies
per plate.
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S. simulans, S. warneri, Streptococcus parasanguinis,
S. gordonii, S. mitis, and S. oralis. Taking into account
the morphology of individual species and their viru-
lence, the isolated microbes were as follows: coagulase-
negative staphylococci (85.7%), Staphylococcus au-
reus (2.7%), streptococci (including E. faecalis) (8.9%),
Gram-negative bacilli (1.8%) and others (0.9%). For the
final identification of bacterial species the MALDI-TOF
method was chosen. There were the differences in the
species identification performed by the API and MALDI
in the case of 19 strains (20%). The most common spe-
cies identified differently were: S. capitis (API) and
S. pettenkoferi (MALDI), S. aureus (API) and S. haemo-
Iyticus or S. simulans (MALDI), S. hominis (API) and
S. warneri (MALDI), S. epidermidis (API) and S. war-
neri (MALDI).

Analysis of proportion

of different bacteria groups in study wards

Due to the size of these groups, 3 groups were distin-
guished for the purpose of the analysis of differences
in surface contamination among units and hospitals:
coagulase-negative staphylococci, streptococci and the
remaining species. In all hospitals covered by the study,
coagulase-negative staphylococci were most numer-
ous. Their proportion ranged from 77.3% in hospital
No. 2 to 95.8% in hospital No. 3 and these differences
were statistically significant (p = 0.036) (Table 5). More
than a half - 57.1% of the analyzed strains of Staphy-
lococcus showed resistance to methicillin, which was
synonymous with resistance to all B-lactam antibiotics.
Resistance to gentamicin showed 42.9%, to ciprofloxa-
cin - 37.8%, and MLS B phenotype presented 50% iso-
lates. Statistically significant differences as regards the
frequency and the type of bacteria isolated were also
confirmed in the variant considering a negative result,
a positive result with isolation options of only poten-
tially pathogenic bacteria, other bacteria (species char-
acteristic of the environment, e.g., Bacillus spp.) and
mixed growth, i.e., both environmental bacteria and
potential pathogens (Table 6).

Statistically significant differences were observed
in the proportion of the respective bacterial groups,
divided into potentially pathogenic bacteria vs. no
growth, cultured in the materials collected from differ-
ent departments, both when the units were categorized
according to the scheme intensive care unit (ICU)/
non-ICU, as well as ICU/non-surgical/surgical (Table 6).
In intensive care units, potentially pathogenic bacteria
were isolated from 58.1% of samples (29 of 55), while in

Table 5. Bacteria of different groups in samples taken from
contact surfaces in the studied hospitals in Poland, 2015

Isolated bacteria

Hospitals [n (%)]
and wards P
CNS streptococci others
Hospital 0.036
No. 1 16 (80.0) 3(15.0) 1(5.0)
No. 2 34(77.3) 5(11.4) 5(11.4)
No. 3 46 (95.8) 2(4.2) 0(0.0)
Wards
ICU vs. others 0.907
ICU 30 (83.3) 4(11.1) 2(5.6)
others 66 (86.8) 6(7.9) 4(5.3)
surgical vs. others 0.749
surgical 28 (82.4) 3(8.8) 3(8.8)
ICU 30 (83.3) 4(11.1) 2(5.6)
medical 38 (90.5) 3(7.1) 1(2.4)

CNS - coagulase-negative streptococci.
Other abbreviations as in Table 3.

other units this percentage was 76.8% (68 of 91). When
distinguishing between surgical and non-surgical
units other than ICU, pathogenic bacteria were most
frequently isolated from non-surgical units - 87.5%.
No significant differences were found in the proportions
of individual groups of potentially pathogenic bacteria
(coagulase-negative staphylococci (CNS) vs. streptoco-
cci vs. the remaining species) isolated from the materi-
als taken from units of various types (Table 5).

DISCUSSION

The majority of bacteria cultured from materials taken
from touch surfaces of hospital units were coagulase-
negative staphylococci. However, Gram-negative bacilli
(E. coli, Acinetobacter spp.), Enterococcus faecalis and
Staphylococcus aureus which represented “indicator”
organisms of hospital cleaning effectiveness [18,19]
were also grown. These microorganisms caused vari-
ous infections both in hospitalized patients and the
general population. According to the Polish Minister
of Health’s regulation on biological agents which clas-
sifies the harmful biological agents into 4 groups based
on infective properties (the level of risk of infection)
for people with standard immune systems [9], bacteria
from the species Stapylococcus aureus, genera Strepto-
coccus spp., Enterococcus spp. and the species E. coli
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Table 6. Types of bacteria isolated from samples taken from contact surfaces in the studied hospitals in Poland, 2015
Isolated bacteria
Hospitals [n (%))
and wards potentially pathogenic* others** mixed P
none (A) (B) (A and B in 1 sample)
Hospital 0.001
No. 1 16 (42.1) 16 (42.1) 2(5.3) 4(10.5)
No. 2 12 (17.9) 37 (55.2) 11 (16.4) 7 (10.4)
No. 3 5(8.9) 44 (78.6) 3(5.4) 4(7.1)
Wards
ICU vs. others 0.047
ICU 18 (29.0) 29 (46.8) $(12.9) 7(11.3)
others 15 (15.2) 68 (68.7) 8(8.1) 8(8.1)
surgical vs. others 0.022
surgical 12 (23.5) 31 (60.8) 5(9.8) 3(5.9)
ICU 18 (29.0) 29 (46.8) 8 (12.9) 7(11.3)
medical 3(6.3) 37 (77.1) 3(6.3) 5(10.4)
Total 33 (20.5) 97 (60.3) 16 (9.9) 15(9.3)

Abbreviations as in Table 3.
* Staphylococci, streptococci, Gram-negative bacilli.
** Bacteria typical for the environment, e.g., Bacillus spp., Micrococcus spp.

are included into risk group 2. This group encompass-
es factors, which may cause disease in people, may be
dangerous for workers, but their spread in the human
population is unlikely and they may generally be de-
feated with efficient prophylaxis and treatment.

Considering the study results — by Garus-Pakowska
cited above - on compliance with hand hygiene of
medical staff in dealing with patients, and another
one taking into account the correct use of protective
gloves (personal protective equipment) [6-8], or other
authors [20,21] it may be stated that hospital staff often
disregard the procedures aimed at protecting against
harmful biological agents. Consequently, the hospital
environment is not a safe work environment, and in
particular it is not a microbiologically safe environ-
ment for patients. Promoting appropriate behavior and
conduct among hospital employees still remains a chal-
lenge for employers. It is an even greater challenge for
specialists in the field of infection control, who are bur-
dened with the responsibility of educating the person-
nel on preventing the spread of infections.

By analyzing the results obtained in this study, one
should bear in mind that materials for testing were
taken in the morning, before normal operation of the
departments; therefore, it may be assumed that con-

tamination of touch surfaces was smaller than during
the work day, when most procedures of diagnosis and
treatment were conducted and when the personnel had
contact with patients.

In the source literature, one may find many stud-
ies devoted to survival/persistence of various bacte-
rial species in the inanimate environment, and the
period of survival expressed in terms of days varies
within a broad range. For Acinetobacte spp. it may be
from 3 days to 5 months, for E. coli - from 1.5 h to
over 30 months, for Enterococcus spp. — from 5 days
to 4 months, and for S. aureus (including MRSA) -
from 7 days to 7 months [22].

All hospitals, in which the samples were taken from,
had had long-standing traditions of reliable infection
control and had implemented quality management sys-
tem. Despite those facts, apart from bacteria represent-
ing typical representatives of the normal skin flora (in
practice, not representing a threat to staff, but only to
some patients), over 1/5 (21.4%) of positive cultures had
growth of species included in risk group 2 [9] (or “in-
dicator” microorganism for proper hospital cleaning).
Specifically, Acinetobacter spp. and enterococci, species
representing bacteria causing invasive infections in Pol-
ish hospitals [23], were isolated from such surfaces as
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a bed frame and light switch. This observation confirms
incidence of negligence of hand hygiene procedures in
study wards. What is important, samples from the en-
vironment in this study were taken early in the morn-
ing, before starting the routine hospital day. During
standard work hours, when direct contacts of various
kinds are most common, a significantly higher con-
tamination of touch surfaces may be expected. It may
concern especially the isolation of Gram-negative ba-
cilli, which have been rare in our study, contrary to the
study of Garcia-Cruz et al. [24] in which this bacteria
species were isolated in more than 50% of samples. But,
the study of Garcia-Cruz was performed in the hospi-
tal in Mexico City, that may have been the important
source of differences.

A positive observation in our study, however, is the
fact that the smallest contamination of touch surfaces
has been found in intensive care units, which primarily
translates into safety of patients in these units. A sig-
nificantly smaller contamination in ICUs has been ob-
served in terms of both isolation of potentially patho-
genic bacteria as well as categorization of isolates taking
into account the percentage of bacteria from the groups,
which have been distinguished for the purposes of this
analysis (the proportion of coagulase-negative staphy-
lococci, streptococci and other bacteria among all
isolates).

However, disturbing observation is a large propor-
tion of resistance of isolated CNS strains for most com-
monly used drugs, oscillating about 50%. They may
play role of environmental reservoir of resistance genes.

In the hospital environment, it is difficult to avoid
this type of contamination with bacterial flora of pieces
of departmental equipment [25-27]. The duty of hos-
pital managers is to provide access to effective disin-
fectants and their proper use. As already mentioned,
disinfection processes are particularly susceptible to
“human error” associated, e.g., with their omission or
improper application [28]. The use of copper alloy sur-
faces may be a complement to standard disinfection.
They have proven antimicrobial properties and are
used in order to improve safety of patients and person-
nel. Some hospitals in various countries have already
introduced pieces of equipment made of antimicrobial
materials. Moreover, results of relatively scarce, hither-
to, research have confirmed the decrease in infections
of this type in hospital units [29]. Introduction of this
type of equipment into hospitals should be preceded by
a careful analysis of the situation in a given facility, in
departments of various types. As shown by the results

of this study, the proportion of different groups of bac-
teria at individual hospitals has been significantly var-
ied, which, according to the authors, results more from
the specificity of these units than from differences in
cleaning and decontamination of surfaces.

The limitation of the study is mainly the number of
hospitals, from which the test material was obtained,
and also, to some extent, the method of taking samples.
The number of hospitals determining the number of
cultures executed, isolations, and identifications of spe-
cies was conditioned by our organizational capacity.

The study materials were collected using swabs,
which was one of the methods used for taking samples
from the environment for microbiological tests [18,19,
30,31]. Swabs were taken from surfaces of approx. 10 cm?,
which did not allow to carry out strictly quantitative
examinations but only a semi-quantitative descrip-
tion of the results. The study of microbiological purity
of the surface often employs the imprint method, in
which the microorganisms present on the surfaces are
imprinted directly on a growth medium, which cer-
tainly has an effect on the sensitivity of the assay. In
this case, samples were collected, among others, from
the following surfaces: the bed frame, phone receiver
or door handle/other handles, which significantly lim-
its the application of the imprint method. However,
the culture of the collected material in a liquid growth
medium was a way to increase the sensitivity of test-
ing. It may be assumed that it was an effective solution
since 70% (60 of 112) of the swabs showed growth of
potentially pathogenic bacteria. The method of multi-
plication bacteria expected in environmental samples
was also used by Shimose et. al [32] in the study on
Acinetobacter baumannii contamination of air and
hospital environmental surfaces.

CONCLUSIONS

1. Approximately 1/5 of the isolates demonstrated
growth of risk group 2 bacteria, which, in the case
of negligence concerning hygiene on the part of
medical staff, as well as patients, may lead to the
development of dangerous diseases.

2. Species composition of hospital touch surface con-
tamination is significantly different in departments
of various types — most pathogenic bacteria were iso-
lated in units other than intensive care units, espe-
cially in non-invasive units. Disturbing observation
is a large proportion of resistance of isolated CNS
strains as a potential reservoir of resistance genes.
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3.Improving hand hygiene compliance of healthcare

workers with recommendations is necessary for in-
creasing biological safety of hospital environment.
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