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Highlights


Infection control measures in Tyrolean hospitals vary according to discipline



Best congruence to CDC-recommendations was observed in Infection Control teams



Clinical disciplines showed only fair congruence to CDC-recommendations
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Abstract
Background
Hospital-acquired infections (HAI) represent increasing problems in health-care facilities
worldwide. Adequate infection control measures are key elements in preventing those
infections. Expert societies have published recommendations that help to reduce HAI.
Methods
In November 2019, a questionnaire-based point-prevalence survey, eliciting the adherence of
14 Tyrolean hospitals to the recommendations of the Centers of Disease Control and
Prevention (CDC) was performed. Additionally, standard infection control measures
performed by different medical (clinical and infection control specialists) disciplines as well
as the performed infection control measures of nurses and physicians were compared.
Results
The survey revealed varying adherence to CDC-recommendations of different medical
disciplines, with highest congruence by the infection control specialists and lower
congruencies by all surveyed clinical disciplines. Concordance rate between nurses and
physicians was high.
Discussion
Explanations for the varying congruencies of clinical disciplines on the one hand and the
infection control specialists on the other hand may be versatile. Possible lacks of knowledge
about the required hygiene measures should be taken into account.
Conclusion
The present survey showed moderate adherence of Tyrolean hospitals to the recommendations
provided by CDC, however with noticeable differences between different medical disciplines.
Nurses and doctors in most cases reported identically.
Keywords: Infection Control Measures, Tyrol, Austria, Point-prevalence survey
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Background
Hospital-acquired infections (HAI) play a crucial role in clinical medicine. Hospital-acquired
urinary tract infections (haUTI), hospital-acquired surgical site infections (haSSI), hospitalacquired, ventilator-associated respiratory tract infections (havRTI) as well as infections
related to intravenous catheters (ICAI), beside others, play a very important role in clinical
routine, not only in intensive care units (ICU), but also in regular wards1.
A point prevalence survey conducted in 2011 and 2012 by the European Centre of Disease
Control and Prevention (ECDC) identified haUTI, haSSI and havRTI as the most frequent
HAI in European hospitals, including Austria2. Prevention of these and other infections
requires distinct infection control measures. Standard infection control measures involving
hand hygiene and proper disinfection procedures undoubtedly play a very important role as
well as isolation precautions, including the use of adequate Personal Protective Equipment
(PPE)3-5. Another important factor in prevention of HAI is antiseptic treatment of patients.
This can refer either to patients colonized with multidrug resistant bacteria or to all patients in
a defined setting (ICU, e.g.). For instance, there are publications promoting the positive
effects of chlorhexidine-bathing, as well as publications that appraise the broad use of
chlorhexidine more cautiously6-7. Infection prevention bundles consist of many procedures,
which have been shown to help reducing HAI and have been disseminated as
recommendations of different expert societies as guidelines. Since there are no data available
about the factual overall adherence of the medical staff in Tyrolean and Austrian hospitals to
published (or established) infection control measures, two aims were defined for the present
point-prevalence study: I) Adherence of the staff in the participating hospitals to the
guidelines provided by the Centers of Disease Control and Prevention (CDC), which belong
to the most important recommendations worldwide and II) Differences between medical
disciplines on the one hand and between nurses and physicians on the other hand.
5

Materials and methods
The present questionnaire-based study, performed in November 2019, was conducted as a
point-prevalence study. To cover a broad range of different topics related to infection control,
a detailed questionnaire encompassing 80 questions has been created. Questions addressed the
following fields of infection control: hand hygiene and common hygiene, prevention of
haUTI, prevention of haSSI, prevention of havRTI, prevention of ICAI, disinfection practice
and antiseptic treatment of patients, clothes and PPE, microbiological screening and special
pathogens. The survey tool was primarily informed by questions to which CDC delivers clear
recommendations. Additionally questions were included, which reflect common aspects in
infection prevention, which management in daily hospital routine in Tyrol was of special
interest for the authors.
Among 21 hospitals in Tyrol, 14 (yielding bed capacities between 29 and 1548 beds) agreed
in participating the study. Among the participating hospitals was one tertiary care hospital and
13 regional hospitals belonging to the secondary care level. The majority of the reviewed
hospitals were teaching hospitals (n=9). Eleven hospitals were public hospitals, while three
were private hospitals. A total of 112 questionnaires were sent to the participating hospitals by
postage, eight questionnaires to each hospital. Local infection control specialists forwarded
the questionnaires as follows: One questionnaire each was sent to three senior physicians and
three head nurses, belonging to different medical disciplines (surgery; internal medicine; nonsurgery-non-internal medicine, subsumed as “others”). In addition, one questionnaire each
was filled from a senior physician and a head nurse of the infection control team, respectively
(Figure 1). Notably, the interviewed participants possessed varying levels of infection control
training: The participants belonging to the group “infection control specialists” (head nurse
and senior physician) are well trained in infection control according to the requirements of the
Austrian Federal Law on medical doctors from 1998 (senior physician) and the Austrian
6

Federal Law on Nurses (head nurse), respectively. The clinical participants received no
additive training in infection control beside the prerequisites of the respective specialist
trainings (internal medicine, surgery, “others”, respectively). The returned questionnaires
were analyzed and the answers provided by the participants were compared with the current
recommendations published by CDC. Additionally, the answers provided by the different
specialties and the answers provided by nurses and physicians were compared among each
other. Due to the legal prerequisites regarding data protection enforced by the workers’
council, the returned questionnaires had to be randomized prior to analysis in order to ensure
full anonymity of the participating hospitals and staff. “Yes” or “no” were considered as valid
answers. Questions, which were answered validly by less than 50% of the participants, were
excluded from analysis.
Statistical analysis
Received data from the present point-prevalence survey were analyzed with descriptive
statistics. All data were calculated using Microsoft Excel® proprietary software. Concordance
of answers provided by the participants was compared using Kappa statistics according to
Landis and Koch8, encompassing the two tests Cohen’s kappa (intended to quantify
agreement between two participants) and Fleiss’ kappa (intended to quantify agreement of
more than two participants) as a common approach to quantify agreements between
participant answers. Cohen’s kappa was used to compare 1) the answers provided by the
different medical specialties (infection control, internal medicine, surgery, “others”) among
each other, 2) the answers of the medical specialties with the recommendations of CDC, 3)
the answers provided by the participating professions (nurses, physicians). Fleiss’ kappa was
used to determine the overall concordance of all participating groups.
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Results
Return rates, response rates
Of 112 questionnaires forwarded to the participating hospitals in Tyrol, 77 were returned,
equaling considerably high response rate of 68.8%. The different groups of participants,
however, showed varying return rates ranging from 42.9% (senior physicians surgery) to
85.7% (head nurse infection control). Generally, head nurses showed a better response rate
than senior physicians (73.2% vs. 64.3%). Among the included medical specialties, infection
control teams showed the best response rate with 78.6%, followed by the “others” group with
71.4%, the internal medicine group with 67.9% and the surgery group with 57.1%. It has to be
stated, that not all questionnaires returned were filled out completely.
Aim I: Adherence to CDC-recommendations by discipline
The concordance rates between the participating medical specialties and CDC are presented in
Table 1. The infection control specialists showed the best concordance rate (kappa = 0.68),
while all other specialties (internal medicine, surgery, “others”) revealed kappa values of ≤
0.44, resembling fair concordance.
Aim II: Differences between clinical disciplines and differences between nurses and
physicians
Differences between clinical disciplines
Analyzing the concordance of all four clinical disciplines, substantial agreement was observed
(kappa = 0.74). Questions receiving discordant answers by the participating medical
disciplines are reported in Table 2.
Differences between physicians and nurses
Overall, both groups answered the vast majority of the questions concordantly. Cohen’s kappa
test delivered a kappa value of 0.82, yielding an almost perfect agreement. Questions
receiving discordant answers by nurses and physicians are reported in Table 3.
8

Adherence to infection prevention measures, which are not addressed by CDC
The vast majority of participants (98.7%) stated that they have specific guidelines for hand
hygiene in their respective hospitals. Brushing of nails and nail beds is done in line with every
surgical hand disinfection (66.7%), as reported by surgical participants. Hand washing prior to
every surgical intervention was confirmed by the minority of surgeons (28.6%). Double
gloving when caring for infectious patients was reported by 10.6% of participants. Ointments
are applied as single patient-use according to 82.6% of all participants.
Thirty point eight percent of the surgical participants stated to use shaving for preoperative
hair removal. The first change of wound dressings is done later than 24 hours post-surgery by
60% of the participants. Linen are changed prior to surgery (regardless of present
contamination) in many hospitals (77.1%). Routinely performed postoperative antiseptic
treatment of surgical wounds seems to be common (61.8%) in participating hospitals as well
as is spatial separation of patients suffering from infectious diseases (“septic patients”) from
post-surgery patients (69.2%). In contrast, a minority of 41% of the participants stated, that
designated surgery rooms for “septic patients” are used. Scalpel is changed by the majority of
participating surgeons after incision of the skin (66.7%). The majority of surgical participants
confirmed to use surgical gowns and surgical drapes of single-use material (85.7%). Eleven
point one percent of surgical participants reported the use of separated accession points for
“septic patients”. The use of antimicrobial or antiseptic coated wound dressings was stated by
25% of surgical participants.
Sixteen point seven percent reported the administration of general oral or parenteral
antimicrobial prophylaxis for intubated patients. Routinely performed endotracheal aspiration
without mucus accumulation is done by 26.8% of the participants.
The minority of participants (39.1%) confirmed the routine use of antiseptic wound dressings
for patients with central venous catheters (CVC). Mandrins are used for capping peripheral
venous catheters (PVC) by the minority of the participants (12.9%). The majority of all
9

participants confirmed the routine use of medical gloves when administrating drugs via CVC
(83.8%). Valve benches are changed daily in the majority of hospitals (75%). Routine use of
bacterial filters in infusion systems was confirmed by 25.4% of participants.
The majority of participants (97.2%) confirmed routinely performed disinfection of patientclose surfaces in ICUs.
The majority of participants stated that siphons and drain sinks are routinely disinfected
(57.1%). Thirty-nine point four percent of interviewees reported to use spraying techniques
for surfaces disinfection. Extended disinfection of operation rooms after surgical treatment of
“septic patients” was confirmed by 80% of the surgical participants.
Ten percent reported to perform room disinfection using fumigating disinfectants (hydrogen
peroxide, e.g.) after treating patients with infectious diseases and/or surgical procedures
involving such patients (suffering not from highly contagious and life-threatening infections
like viral hemorrhagic fever, e.g.) routinely. The practice of placing adhesive pads or pads
soaked with disinfectants to avoid contamination of wards with dirt or potentially infectious
microorganisms was stated by 6% of the interviewees.
A slight majority of participants (52.4%) confirmed the routine use of plastic gowns when
entering ICUs, however only 6.8% reported the routine use of plastic overshoes in this
situation. Sixteen point seven percent of surgical participants reported to use surgical masks
after leaving the surgery room. It is important to note, that the present survey was performed
before the COVID-19 pandemic.
Only few participants (24.6%) confirmed to routinely collect blood cultures. No participant
(0%) reported the routine performance of testing healthcare staff for methicillin-resistant
Staphylococcus aureus (MRSA). Forty-eight point five percent reported to conduct isolation
precautions for patients with microbiologically detected extended-spectrum beta-lactamase
(ESBL) producing Enterobacterales in urine and present urinary tract catheter (UTC).
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Excluded questions
Twenty-two questions (27.5 %) had to be excluded from analysis due to an overall rate of
valid answers of below 50%. Among the reviewed specialties (surgery, internal medicine,
“others”, infection control), the “others”-participants had the highest rate of invalid answers
(56.3%), followed by the internal medicine (43.8%) and the surgical participants (31.3%). The
infection

control

specialists

answered

validly

to

all

80

questions.

Focused on the participants’ profession nurses delivered invalid answers to 45% of the
questions, while physicians answered invalidly only to 12.5% of the questions.
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Discussion
Main findings
Adherence to the recommendations provided by CDC differed between disciplines. While
infection control specialists yielded a substantial congruence, the three clinical disciplines
(surgery, internal medicine, “others”), showed a clearly lower adherence to the CDC
recommendations.
The guidelines provided by the German Commission for Hospital Hygiene and Infection
Prevention (KRINKO) play a key role in infection prevention in Austria. Thus, the adherence
of participants to KRINKO recommendations was assessed, where applicable. The
concordance rate among all participants to the KRINKO recommendations was 73.3%.
The World Health organization (WHO) also provides recommendations to distinct infection
prevention measures. The concordance rate to the recommendations by WHO was 75%
among all participants.
Adherence to recommendations of expert societies
Hand Hygiene and Common Hygiene
Brushing of nails and nail beds in line with every surgical hand disinfection, as practiced by
many participants in the study, should be avoided according to the recommendations by
KRINKO from 2016 and should be limited to situations, when hands are visibly soiled9.
Scrubbing of hands and forearms should generally be avoided9. The majority of surgical
participants stated not to perform hand washing prior to every surgical intervention. This
procedure is supported by KRINKO, which recommends to perform hand washing
approximately 10 minutes prior to the first surgical hand disinfection of the day. For
following surgical interventions surgical hand disinfection is suitable, except hands are visibly
contaminated9. Contradictory to current recommendations by KRINKO, the majority of the
interviewees performs prolonged hand disinfection prior to surgical procedures (3 minutes)9.
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Since there is evidence that shorter application times for hand disinfectants may be sufficient,
WHO and KRINKO stated that a reduction of application time in surgical hand disinfection to
1.5 to 2 minutes may be appropriate, according to the manufacturer’s instruction of the
specific disinfectant9-11.
While almost all hospitals stated to have specific hand hygiene guidelines, double gloving is
not common when treating infectious patients. Ointments are used patient-specific in most
Tyrolean hospitals, according to the answers received by the participants of our survey.
Prevention of haUTI
The majority of the participants has denied routinely performed bladder irrigations (with
sodium chloride or with antiseptic or antimicrobial substances). Both, KRINKO and CDC
discourage routine bladder irrigations, because they have shown no benefit in avoiding
catheter related urinary tract infections12-13. Daily care of present UTCs is performed
predominantly with water and soap. In the majority of Tyrolean hospitals, concordantly to
CDC, UTCs are changed when accidental disconnection of the catheter with the urine bag
occurs. CDC recommends a catheter change when the system is compromised or leakage
occurs13. Concordantly with CDC and KRINKO, instillation of antimicrobial or antiseptic
substances in the urine collection bag is unusual in Tyrolean hospitals12-13. Similar results
were obtained querying routine bacteriological urine screening in patients with present UTC.
The majority of participants, concordantly with the guidelines, denied this12-13. Antimicrobial
prophylaxis in catheterized patients also is not indicated by expert societies, which was also
denied predominantly12-13. According to CDC, the change of a proper working UTC should be
avoided13. Contrastingly, the majority of the participants reported to change UTCs in patients
with bacteriuria. Routine changes also are performed according to the predominant answers of
participants (contrarily to the recommendations by CDC)13.
Prevention of haSSI
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There is clear evidence that hair removal by shaving should be avoided and clipping should be
preferred, which was confirmed by the majority of the interviewed hospital staff14-15.
The majority of the surgical participants of the study, concordantly to CDC, stated not to use
antiseptic impregnated incision drapes16. KRINKO discourages the use of non-impregnated
drapes due to evidence that these drapes may be associated with an elevated risk for surgical
site infections, but does not give a clear recommendation concerning antiseptic drapes14,17. In
concordance with KRINKO, the majority of surveyed hospitals change wound dressings later
than 24 hours after surgery for the first time. In absence of signs of infection, KRINKO
recommends a change after 48 hours14. The majority of participants stated to routinely
perform postoperative antiseptic treatment of surgical wounds. WHO recommends irrigation
of incisional wounds with aqueous PVP-solution before closure but gives no general
recommendation for postoperative antiseptic wound irrigation15. The majority of participants
tend to use single-use drapes and gowns. WHO states that single-use as well as reprocessed
drapes and gowns are suitable15. Perioperative antimicrobial prophylaxis is administered in
Tyrolean hospitals predominantly not longer than 24 hours, as recommended by KRINKO
and WHO14-15. The participants predominantly denied the routine use of antiseptic wound
dressings. The majority of the infection control specialists in the reviewed hospitals do not
recommend the use of separate operation rooms for “septic patients” due to poor evidence for
benefits of this practice. The majority of surgical experts reported to change the scalpel after
incision of the skin. However, there are data showing no reduction of surgical site infections
by this practice18. The majority of Tyrolean hospitals change linen before surgery. Although
there are no clear recommendations from expert societies concerning this question, it seems to
be widely used practice as well as is spatial separation of post-surgery patients from patients
suffering from infectious processes (contagious or not). However, there is no clear evidence
for an effect of general spatial separation of patients with infectious conditions. This should
be deduced from the contagiousness. We also asked whether separated accession points are
14

used for “septic patients”. While the majority of the participants denied that, expert societies
do not give recommendation for or against this practice.
Prevention of havRTI
The majority of participants denied administering parenteral or local antimicrobial
prophylaxis to intubated, ventilated patients. Endotracheal suctioning without mucus
accumulation is not common in Tyrolean hospitals according to the study participants.
However, endotracheal suctioning should be performed only when necessary, not routinely19.
Prevention of ICAI
CDC (as well as KRINKO) recommends a change of administration sets after 24 hours when
used for administration of lipid-rich drugs20-21. The majority of participants confirmed this
practice. However, routine changes of CVCs were denied by the majority of the interviewees.
This is clearly confirmed by CDC21. Systemic antimicrobial prophylaxis should not be
administered when placing a CVC, according to the recommendations by CDC21. No
participant has reported to use this practice. There is a clear recommendation by KRINKO do
avoid mandrins for capping PVCs because of risks for contamination of the catheter lumen as
well as the risk of blood clots on catheter-tip22. Participants predominantly denied using
mandrins for capping PVCs. As stated by most participants of the study, and confirmed by
expert recommendations, adherence to aseptic conditions when placing CVCs is essential21.
The majority of interviewees reported to change administration sets, which are used for nonlipid-rich drugs after 24 hours, which is not necessary according to KRINKO and CDC,
which recommend a change not before 96 hours (presuming function is not impaired)20-21.
The majority of participants uses medical gloves when administering drugs via CVC, a
practice that is not necessary according to KRINKO20. Most participants do not routinely use
antiseptic dressings for patients with CVC. Although there are no clear recommendations,
antiseptic wound dressings may be used when ICAI-rates are high and in very vulnerable
patients (immunocompromised, e.g.). There are no clear recommendations by CDC
15

concerning the use of antimicrobial-, antiseptical- (including silver-) coated CVCs, however,
they can be used as part of a bundle21. The majority of the participants change valve benches
daily. Contrarily, bacterial filters are not used routinely in infusion systems. For both
practices, there is no clear evidence.
Disinfection practice and antiseptic treatment of patients
The majority of participants denied using spraying techniques for surface disinfection,
concordantly to the recommendations from KRINKO23. As recommended by CDC, routine
disinfection of floors in regular wards is not performed in the majority of Tyrolean hospitals24.
Contrarily, frequent disinfection of patient-close surfaces in ICU as well as frequent
disinfection of sanitary units (toilets, e.g.) in regular wards is commonly done. The majority
of participants stated to perform chemical disinfection of textile cleaning supplies (mops,
e.g.). Routine disinfection of siphons and drain sinks as well as extended disinfection of
operation rooms after surgical treatment of “septic patients” is common in Tyrolean hospitals.
Both practices are not supported by scientific evidence. Placement of adhesive pads with or
without disinfectants in front of ward entries to prevent transfer of dirt or microorganisms to
the wards, as well as room disinfection by fumigation of disinfectants after treating patients
suffering from infectious diseases (both practices of low evidence) is not performed in
Tyrolean hospitals.
Clothes and personal protective equipment
The majority of participants denied to wear surgical masks outside the operation room in the
surgery area. There is no evidence that supports the use of surgical masks outside the
operation room to prevent surgical site infections. The majority of participants uses plastic
gowns when entering ICU. Without physical contact to ICU patients, there is no reasonable
benefit of wearing plastic gowns. Analogously, the use of plastic overshoes when entering
ICU, which has been denied by the majority of participants, is highly questionable, as the
floor has to be assumed as “contaminated”. After contact to the shoes, hands should be
16

disinfected. FFP-masks predominantly are not used when caring for patients colonized or
infected with multidrug-resistant bacteria, concordantly to the recommendations by CDC,
which report a surgical mask as adequate25.
Microbiological screening and special pathogens
Routine examination of blood cultures, routinely performed MRSA-screening of healthcare
personnel and isolation of patients with ESBL-producing bacteria in urine when a UTC is
present has been denied predominantly by participants of the survey.

Conclusions
The present survey provides a representative overview on the infection control measures
performed in Tyrolean hospitals. However, only a small geographic region has been
investigated (Tyrol), which represents an important limitation of the study. A respective point
prevalence survey on a larger scale remains desirable.
Tyrolean hospitals reported varying concordance of infection control measures in different
areas of daily routine with the recommendations of expert societies (KRINKO, CDC, WHO).
A substantial conformity between the clinical disciplines was observed. Nurses and
physicians, however, in most cases adhere to identical hygiene recommendations and showed
almost perfect congruence.

Acknowledgements
Grateful thanks to all physicians and nurses of the participating hospitals, who contributed to
this point-prevalence study by completing and returning the questionnaires.

17

References
1. European Centre for Disease Prevention and Control. Point prevalence survey of
healthcare-associated infections and antimicrobial use in European acute care hospitals.
Stockholm: ECDC; 2013.
2. Suetens C, Latour K, Kärki T, Ricchizzi E, Kinross P, Moro ML, et al., Prevalence of
healthcare-associated infections, estimated incidence and composite antimicrobial resistance
index in acute care hospitals and long-term care facilities: results from two European point
prevalence surveys, 2016 to 2017. Euro Surveill. 2018;23:1800516.
3. Huang GKL, Stewardson AJ and Grayson ML, Back to basics: hand hygiene and isolation.
Curr Opin Infect Dis. 2014;27:379-389.
4. Exner M, Bhattacharya S, Gebel J, Goroncy-Bermes P, Hartemann P, Heeg P, et al.,
Chemical disinfection in healthcare settings: crucial aspects for the development of global
strategies. GMS Hyg Infect Control. 2020;15:Doc36.
5. Gottenborg EW and Barron MA, Isolation precautions in the Inpatient Setting. Hosp Med
Clin. 2016;5:30-42.
6. Noto MJ, Domenico HJ, Byrne DW, Talbot T, Rice TW, Bernard GR, et al., Chlorhexidine
Bathing and Healthcare-Associated Infections: A randomized clinical trial. JAMA.
2015;313:369-378.
7. Huang H, Chen B, Wang H-Y and He M, The efficacy of daily chlorhexidine bathing for
preventing healthcare-associated infections in adult intensive care units. Korean J Intern
Med., 2016;31:1159-1170.
8. Landis JR and Koch GG, The measurement of observer agreement for categorical data.
Biometrics., 1977;33:159-174.
18

9. Händehygiene in Einrichtungen des Gesundheitswesens: Empfehlungen der Kommission
für Krankenhaushygiene und Infektionsprävention (KRINKO) beim Robert Koch-Institut
(RKI). Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2016;59(9):1189220.
10. Kampf G, Ostermeyer C, Heeg P, Surgical hand disinfection with propanol-based hand
rub: equivalence of shorter application times. J Hosp Inf 2005;59:304-10.
11. WHO guidelines on Hand Hygiene in Health Care: First Global Patient Safety Challenge
Clean Care is Safer Care. World Health Organisation 2009.
12. Prävention und Kontrolle Katheter-assoziierter Harnwegsinfektionen: Empfehlung der
Kommission für Krankenhaushygiene und Infektionsprävention (KRINKO) beim RobertKoch-Institut (RKI). Bundesgesundheitsbl 2015;58:641-650.
13. Gould CV, Umscheid CA, Agarwal RK, Kuntz G, Pegues DA and the Healthcare
Infection Control Practices Advisory Committee, Guideline for Prevention of catheterassociated urinary tract infections 2009. Infect Control Hosp Epidemiol. 2010;31:319-26.
14. Prävention postoperativer Wundinfektionen: Empfehlung der Kommission für
Krankenhaushygiene und Infektionsprävention (KRINKO) beim Robert-Koch-Institut.
Bundesgesundheitsbl 2018;61:448-473.
15. Global guidelines on the prevention of surgical site infection, World Health Organisation,
2018.
16. Berríos-Torres SI, Umscheid CA, Bratzler DW, Leas B, Stone EC, Kelz RR, et al.,
Centers for Disease Control and Prevention Guideline for the Prevention of Surgical Site
Infection, 2017. JAMA Surg. 2017;152:784-791.

19

17. Webster J and Alghamdi A, Use of plastic adhesive drapes during surgery for preventing
surgical site infections. Cochrane Database Syst Rev. 2015;2015:CD006353.
18. Hasselgren PO, Hagberg E, Malmer H, Saljo A and Seemann T, One instead of two
knives for surgical incision. Does it increase the risk of postoperative wound infection? Arch
Surg. 1984;119:917-920.
19. Pedersen CM, Rosendahl-Nielsen M, Hjermind J and Egerod I, Endotracheal suctioning
of the adult intubated patient – what is the evidence? Intensive Crit Care Nurs., 2009;25:2130.
20. Prävention von Infektionen, die von Gefäßkathetern ausgehen Teil 1 – Nichtgetunnelte
zentralvenöse Katheter Empfehlung der Kommission für Krankenhaushygiene und
Infektionsprävention (KRINKO) beim Robert-Koch-Institut. Bundesgesundheitsbl. 2017;
60:171-206.
21. O’Gready NP, Alexander M, Burns LA, Dellinger EP, Garland J, Heard SO, et al.,
Guidelines for the prevention of intravascular catheter-related infections. Clin Infect Dis.
2011; 52:e162-93.
22. Prävention von Infektionen, die von Gefäßkathetern ausgehen Teil 2 – Periphervenöse
Verweilkanülen und arterielle Katheter Empfehlung der Kommission für
Krankenhaushygiene und Infektionsprävention (KRINKO) beim Robert-Koch-Institut.
Bundesgesundheitsbl. 2017; 60:207-215.
23. Anforderungen an die Hygiene bei der Reinigung und Desinfektion von Flächen
Empfehlung der Kommission für Krankenhaushygiene und Infektionsprävention beim
Robert-Koch-Institut. Bundesgesundheitsbl. 2004; 47:51-61.

20

24. Rutala WA, Weber DJ and the Healthcare Infection Control Practices Advisory
Committee (HICPAC), Guideline for Disinfection and Sterilization in Healthcare Facilities,
2008.
25. Siegel JD, Rhinehart E, Jackson M, Chiarello L and the Health Care Infection Control
Practices Advisory Committee, 2007 Guideline for Isolation Precautions: Preventing
Transmission of Infectious Agents in Health Care Settings. Am J Infect Control.
2007;35:S65-164.

21

Table 1.

Concordance rates of the surveyed disciplines to the recommendations
provided by the Center of Disease Control and Prevention (CDC)

Comparison CDC Guideline vs. Answers per Discipline
Consolidated Question

CDC

Concordance rate [%]
IC

IM

SUR

OTH

Overall

no*

15

0

14.3

25

14

Routinely performed bladder irrigations

no

90.5

82.4

75

85.7

84.4

Routinely performed changes of UTC

no

57.1

21.1

18.8

35.7

34.3

Daily care of UTC

yes

90.5

100

86.7

100

94.2

Change of UTC after disconnection of drainage system

yes

95

88.2

87.5

86.7

89.7

Performance of bladder irrigations using antimicrobial or antiseptic

no*

90.5

78.6

83.3

66.7

81.4

no

100

93.3

91.7

100

96.7

no

81

52.9

75

62.5

68.6

Oral or parenteral antimicrobial prophylaxis in patients with UTC

no

95.5

92.9

81.3

70.6

85.5

Routine use of antiseptic-impregnated incision drapes

no*

73.7

40

57.1

66.7

64.9

Routine use of non-antiseptic-impregnated incision drapes

no*

50

60

20

20

42.4

Perioperative antimicrobial prophylaxis (generally) for more than 24

no*

65

30

53.3

70

56.4

Routinely performed change of CVC

no

77.8

35.3

61.5

50

56.7

Daily change of administration sets for application of lipid-rich drugs

yes

100

87.5

100

100

96.2

Use of antiseptic-, antimicrobial- or silvercoated CVCs

yes*

0

18.2

20

22.2

11.5

Routine administration of antimicrobial prophylaxis for CVC-placing

no

100

100

100

100

100

Adherence to aseptic cauteles when placing CVCs

yes

95

93.3

100

100

96.3

Daily change of administration sets for application of non-lipid-rich

no

61.1

41.2

18.2

11.1

38.2

Chemical disinfection of textile cleaning equipment

no*

18.2

57.1

12.5

26.7

28.8

Air disinfection using UV

no

100

82.4

80

100

91.7

Routinely performed floor disinfection in regular wards

no

90.5

56.3

23.1

50

59.4

Routinely performed disinfection of sanitary units in regular wards

yes

68.2

82.4

100

75

79.4

Use of FFP-masks when caring for or treating patients with MDR

no

90.5

52.9

36.4

61.5

64.5

-

0.68

0.38

0.32

0.32

0.44

Surgical hand disinfection for 3 minutes using an alcohol based hand
rub

substances
Instillation of antimicrobial or antiseptic substances in the urine
collection bag
Routinely performed microbiological urine screening in patients with
UTC

hours

drugs

bacteria
Agreement with CDC according to the classification by Landis and
Koch (k)

8

IC: infection control team; IM: internal medicine; SUR: surgery; OTH: others; PH: physicians; HN: head nurses;
UTC: urinary tract catheter; CVC: central intravenous catheter
* no general recommendation, situation-dependent
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Table 2.

Overview about questions receiving discordant answers by the participating
medical disciplines
Question

Predominant answer “Yes” (Y) or “No” (N) and
percentage
IC
IM
SUR
OTH

Routinely performed changes of UTC
N (57.1%) Y (79%) Y (81.3%) Y (64.3%)
First change of wound dressing within 24h after
N (68.4%) Y (91.7%) N (93.3%) N (57.1%)
surgery
Perioperative antimicrobial prophylaxis
N (65%)
Y (70%) N (53.3%) N (70%)
(generally) for more than 24 hours
Spatial separation of “septic” patients and postY (70.6%) Y (100%) Y (66.7%) N (54.6%)
surgery patients
Routinely performed antiseptic treatment of
N (55%)
Y (90%) Y (71.4%) Y (54.6%)
surgical wounds
Chemical disinfection of textile cleaning
Y (81.8%) N (57.1%) Y (87.5%) Y (73.3%)
equipment
Use of FFP-masks when caring for or treating
N (90.5%) N (52.9%) Y (63.6%) N (61.5%)
patients with MDR bacteria
Isolation precautions for patients with ESBLN (71.4%) N (55.6%) Y (91.7%) N (53.3%)
positive bacteria in urine and present UTC
IC: infection control team; IM: internal medicine; SUR: surgery; OTH: others; UTC: urinary tract catheter

Table 3.

Overview about questions receiving discordant answers by participating nurses
and physicians
Predominant answer “Yes” (Y) or “No” (N) and
percentage
Physicians
Nurses

Question
Perioperative antimicrobial prophylaxis (generally)
for more than 24 hours
Routinely performed change of CVC
Use of spraying techniques for disinfection of
surfaces
Isolation precautions for patients with ESBL-positive
bacteria in urine and present UTC
CVC: central venous catheter; UTC: urinary tract catheter
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N (68%)

Y (53.3%)

Y (51.9%)

N (63.6%)

Y (57.6%)

N (76.3%)

N (61.3%)

Y (57.1%)

Figure 1

PPS-Survey
Institute of Hygiene and Medical Microbiology (HMM)
Questionnaires sent to 14 hospitals
(8 copies/hospital)

(n=112)

• Internal Medicine
• Surgery
• Other Department

Local Infection Control
Professionals
SP & HN (n=2)

SP & HN (n=2 each)

Return of questionnaires / responses

(n=77)

Data Collection HMM
Exclusion of questions with
< 50 % valid answers

Comparison of valid answers
per discipline and profession

Data Analysis HMM

Figure 1

Workflow of the present point-prevalence study (PPS) –
Multiple copies of the questionnaire were sent to the participating hospitals
(n=14) to be completed by senior physicians (SP) and head nurses (HN) of
each of the surveyed disciplines. Returned questionnaires (n=77) were
collected and analysed at the HMM.
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