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ABSTRACT
Objectives Catheter- related bloodstream infections 
(CRBSI) are a common healthcare- associated infection and 
therefore targeted by surveillance programmes in many 
countries. Concerns, however, have been voiced regarding 
the reliability and construct validity of CRBSI surveillance 
and the connection with the current diagnostic procedures. 
The aim of this study was to explore the experiences 
of infection control practitioners (ICPs) and medical 
professionals with the current CRBSI surveillance in the 
Netherlands and their suggestions for improvement.
Design Qualitative study using focus group discussions 
(FGDs) with ICPs and medical professionals separately, 
followed by semistructured interviews to investigate 
whether the points raised in the FGDs were recognised 
and confirmed by the interviewees. Analyses were 
performed using thematic analyses.
Setting Basic, teaching and academic hospitals in the 
Netherlands.
Participants 24 ICPs and 9 medical professionals.
Results Main themes derived from experiences with 
current surveillance were (1) ICPs’ doubt regarding the 
yield of surveillance given the low incidence of CRBSI, the 
high workload and IT problems; (2) the experienced lack 
of leadership and responsibility for recording information 
needed for surveillance and (3) difficulties with applying 
and interpreting the CRBSI definition. Suggestions were 
made to simplify the surveillance protocol, expand the 
follow- up and surveillance to homecare settings, simplify 
the definition and customise it for specific patient 
groups. Participants reported hoping for and counting on 
automatisation solutions to support future surveillance.
Conclusions This study reveals several problems with 
the feasibility and acceptance of the current CRBSI 
surveillance and proposes several suggestions for 
improvement. This provides valuable input for future 
surveillance activities, thereby taking into account 
automation possibilities.

INTRODUCTION
Catheter- related bloodstream infections 
(CRBSIs) are common healthcare- associated 
infections (HAI). These infections are 

associated with prolonged hospital stay, 
increased risk of mortality and high costs,1–6 
and therefore, one of the major infections 
targeted by surveillance programmes.7 8 
Despite the substantial decline in CRBSI inci-
dence achieved by implementation of preven-
tive efforts,9–15 surveillance is still considered 
essential for identification of infections and 
for monitoring preventive interventions.

Many (national) surveillance programmes 
measure CRBSI rates systemically, however, all 
with slightly different definitions for CRBSI 
(box 1).16–18 The infection criteria used 
in the Dutch national CRBSI surveillance, 
coordinated by the surveillance network for 
HAI called PREZIES (Dutch acronym for 
‘PREventie van ZIEkenhuisinfecties door 
Surveillance’), come closest to those defined 
by the European Centre for Disease Preven-
tion and Control (ECDC), although the 
PREZIES definition always requires a positive 
blood culture obtained via venepuncture to 

Strengths and limitations of this study

 ► Focus group discussions and semistructured inter-
views allowed understanding and insights in opin-
ions, ideas and feelings about the current method 
of surveillance of catheter- related bloodstream 
infections.

 ► Infection control practitioners and medical profes-
sionals with a broad range of years of working expe-
rience from different types of hospitals participated 
in this study, representing almost a quarter of all 
Dutch hospitals.

 ► This study evaluated the surveillance of catheter- 
related bloodstream infections in the Dutch set-
ting. However, findings may be recognised by other 
countries that may experience similar problems with 
their surveillance and also looking for alternatives.
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meet criteria for a laboratory- confirmed CRBSI (online 
supplemental appendix 1).18 Box 2 summarises the Dutch 
CRBSI surveillance.

Within the Dutch surveillance network, yearly training 
meetings are organised for healthcare staff performing 
surveillance. During these meetings, concerns have been 
voiced regarding the reliability and construct validity 
of the CRBSI definition and the connection with the 
current diagnostic procedures.19–21 The possible misalign-
ment between the CRBSI definition and diagnostic prac-
tices was confirmed by a Dutch study performed on an 
intensive care unit (ICU) in an academic hospital: they 
showed that only 2% of patients with a blood culture 
obtained for clinical reasons (ie, patients suspected of an 
infection) had appropriate microbiological diagnostics 
performed that would allow them to meet the surveil-
lance requirements for a laboratory- confirmed CRBSI. 
This was mainly due to the lack of blood cultures obtained 
by venepuncture.22 Although never formally investigated, 
these experienced incompatibilities may be one of the 
reasons for the decreasing number of hospitals partici-
pating in the voluntary Dutch national surveillance over 
the past years.23 A 2016 surveillance protocol amendment 
mandating hospital- wide surveillance instead of ICU- only 
may also have contributed to the decline in participating 
centres.

These concerns with current CRBSI surveillance and 
the increasing availability of structured data stored in 
electronic health records (EHRs) creates a necessity to 
evaluate whether surveillance can be organised differ-
ently, preferably by incorporating automated options. 

Almost all studies evaluate surveillance programmes by 
investigating the effectiveness of a programme to reduce 
HAI.24–27 We feel that a more fundamental approach is 
needed to evaluate surveillance programmes and the 
quality of data it generates. For this purpose, we collected 
views and opinions of healthcare professionals involved in 
the surveillance that may help in designing future (auto-
mated) CRBSI surveillance. The aim of this study was (1) 
to explore the experiences of infection control practi-
tioners (ICPs) and medical professionals with the current 
CRBSI surveillance in the Netherlands and (2) to collect 
their suggestions for an optimised CRBSI surveillance.

MATERIALS AND METHODS
From April to July 2019, face- to- face focus group discus-
sions (FGDs) and semistructured interviews were 
conducted in order to gain understanding of profes-
sionals’ experiences with the current CRBSI surveillance 
in the Netherlands and their suggestions for improve-
ments. The supportive, non- judgemental setting offered 
by FGD enhances the likelihood of collecting diverse and 
spontaneous opinions, ideas and feelings.28 Semistruc-
tured interviews were used to validate the information 
collected in the FGDs.

Participants
In most hospitals, ICPs keep record of HAI, including 
CRBSI. When the hospital takes part in the national 

Box 1 Definitions of catheter- related bloodstream 
infection (CRBSI) and catheter- associated BSI

The National Healthcare Safety Network of the Centers for Disease 
Control and Prevention (CDC) provides the central line- associated BSI 
(CLABSI) defined as a primary laboratory- confirmed BSI where an el-
igible line is present.17

The European surveillance network healthcare- associated infections 
(HAI- NET), coordinated by the ECDC, applies a more strict definition 
relying on a laboratory- confirmed BSI in combination with either a cath-
eter tip culture with the same microorganism or in combination with a 
positive culture with the same microorganism from pus from insertion 
site. Additionally, CRBSI can be scored by a quantitative blood culture 
ratio >5 of central venous catheter (CVC) blood and peripheral blood, or 
by differential period of 2 hours or more of positivity of blood cultures 
from peripheral blood and CVC blood (CRI-3- CVC).16 This CRBSI defini-
tion is a higher standard of proof of infection compared with the CDC’s 
CLABSI definition.
For the Dutch surveillance, there are five definitions to score a CRBSI, 
all including clinical signs (fever, chills or hypotension) and absence of 
other focus of infection. The laboratory- confirmed CRBSI, which comes 
closest to the ECDC definition, requires also a combination of a positive 
tip culture along with a peripherally taken positive blood culture with the 
same microorganism. Next to this laboratory- confirmed definition, there 
are four other categories to define a CRBSI, trying to cover variations 
in local practices in the absence of culture results. An overview of the 
Dutch definitions is given in online supplemental appendix 1.

Box 2 The Dutch national surveillance strategy for 
catheter- related bloodstream infections (CRBSI)

In 2000, the Dutch National Surveillance Network PREventie van 
ZIEkenhuisinfecties door Surveillance (PREZIES) introduced a national 
CRBSI surveillance protocol which defines CRBSI and include instruc-
tions for the data collection procedure, aiming to align surveillance in 
hospitals. By executing the surveillance according to this protocol, hos-
pitals can compare their results with aggregated national data, thereby 
helping starting interventions and improving patient care.
Hospitals include all central venous catheters and peripherally inserted 
catheters that are in situ for 48 hours in patients ≥18 years. Tunnelled 
catheters are excluded from surveillance. Follow- up ends at day 28, by 
catheter removal, mortality or by discharge at home or to another hospi-
tal. Hospitals are free to organise how they record the data, for example, 
manually entering data in digital files, or registering data into build- in 
surveillance packages within their electronic health record. After data 
collection is completed, hospitals can send their surveillance data to 
PREZIES by entering the data in an online registration system manually 
or uploading the data into this system directly according to standardised 
format. Hospitals can also send their data in a standardised data format 
to PREZIES.
Participation in all PREZIES surveillance programmes is voluntary, 
without any consequences related to performance, and hospitals pay 
a small fee to join the network. With a personal login they have access 
to an online reporting tool in which they can view their own data and 
their performance in relation to others (anonymously). Additionally, each 
year, PREZIES publishes an open, online report providing a summary of 
the national numbers and trends generated by the surveillance data.
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surveillance they perform the data collection according 
to the PREZIES protocol and annotate records according 
to the surveillance definition. As they are experienced 
with executing the surveillance, their opinion, experi-
ences and views are important to investigate. ICPs from 
hospitals who indicated their intention to send in CRBSI 
surveillance data to PREZIES in 2017 or 2018 (n=45) were 
invited to participate in an FGD by email via the PREZIES- 
network. FGDs were planned with all interested ICPs such 
that participants in each session represented different 
types of hospitals (academic, teaching and general hospi-
tals) and concurrently allowed the largest number of 
ICPs to attend. ICPs who could not attend an FGD were 
asked to participate in an interview. Apart from ICPs, we 
included medical professionals in this study as they are 
often responsible for the surveillance of CRBSI, and its 
prevention in their patients. For the FGD with medical 
professionals, selection was performed using specific- 
criterion sampling: medical professionals were recruited 
by the research team via their professional network 
and chosen based on specific characteristics (medical 
specialty, gender, working in academic, teaching or 
general hospital, years of experience and experience in 
the field of infectious disease surveillance).29 Travel costs 
of all participants were reimbursed.

Focus group discussions
We organised two types of focus groups, involving ICPs 
and medical professionals separately. For the ICPs, 
consecutive FGDs were planned until no new themes were 
elicited, assessed by analysis alongside the FGDs.30 There-
after, the FGD with medical professionals was planned. 
Each FGD was facilitated by the same moderator (JV) and 
observed by the same researcher (TvdK). We presented 
ourselves as researchers involved in the national CRBSI 
surveillance, and aimed to build rapport with the partic-
ipants in order to encourage them to speak freely and to 
raise issues of importance to them. During each FGD, a 
topic guide was used (online supplemental appendix 2), 
however, participants were also allowed to go beyond the 
themes. The ICP FGDs were divided in two parts: first, 
the experiences with and opinions on the current CRBSI 
surveillance were discussed. Second, we asked for solu-
tions for the problems that were raised in the first part of 
the FGD and for suggestions for a renewed surveillance 
regarding what to measure, how and in what patient 
groups. During the FGD with medical professionals more 
fundamental discussions were held about the entity of 
the infection, patient groups, benchmarking possibilities 
and suggestions for future surveillance activities (online 
supplemental appendix 2). Each FGD was held in Dutch, 
lasted approximately 2 hours and was audio recorded. 
Field notes were made during each FGD and incorpo-
rated in the analysis.

Semistructured interviews
The same topic list was used as for the ICPs’ FGD, comple-
mented with issues that emerged as important from the 

FGDs. During the interviews, the interviewer investigated 
whether the points raised in the FGDs were recognised 
and confirmed by the interviewees.

Data analysis
The FGDs and interviews were audiorecorded and tran-
scribed verbatim. The transcripts were used for thematic 
analysis performed by two researchers independently 
(JV and TvdK) using NVivo V.10 (QSR International, 
Melbourne, Australia). The first transcript of the first 
focus group was read closely and analysed by both 
researchers independently. The text units were induc-
tively coded into categories and grouped in specific 
themes and subthemes, according to thematic analysis 
described by Braun and Clarke.31 32 We looked for themes 
which covered different socioecological aspects and the 
context (social, organisational and political factors). Both 
researchers discussed the data and correct interpretation, 
and an initial thematic map was developed. Transcripts 
from following FGDs were analysed and discrepancies 
were discussed. New themes were added to the map and if 
needed some previous transcripts were recoded. Themes 
were sorted and categorised in overarching themes 
resulting in a final thematic map. If controversy remained, 
another research team member (MvM) was consulted to 
aid decision making. The results of the ICP group were 
compared with the medical professionals’ group to grasp 
diverse aspects of the participants’ experiences and views. 
Besides, it was checked whether the themes derived from 
the FGDs were also covered in the interview transcripts. 
Findings are supported by a selection of quotes, trans-
lated to English for the purpose of this manuscript. As 
a quality check, these quotes were reverse- translated by 
another research team member (SdG) to check their 
accuracy. The Consolidated criteria for Reporting Qual-
itative research guidelines were used for reporting the 
methods, analysis and results.33

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research.

RESULTS
Response and participants
Fourty- five hospitals had signed up in 2017 or 2018 to send 
in CRBSI surveillance data to PREZIES; of those, 23 hospi-
tals (51.1%) had (at least) one ICP that wanted to partici-
pate in this study. Eventually, 20 ICPs (from 19 hospitals) 
participated in an FGD. In total three FGDs were held 
with 6–7 participants each. After the FGDs, two interviews 
were conducted with four persons from two additional 
hospitals (duration 46.55 min and 43.15 min, respectively) 
for the purpose of validating findings. This resulted in 24 
participating ICPs (21 hospitals, response 46.6%), repre-
senting approximately 25% of all Dutch hospitals. For 
the medical professionals, one FGD was held with nine 
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medical professionals (doctors, nurse, researcher) from 
seven specialties and from four different centres. The 
characteristics of the professionals that participated in an 
FGD or interview are presented in table 1. All medical 
professionals were aware of the existence of the national 
CRBSI surveillance and six were actively involved in the 
CRBSI surveillance of their hospital.

Experiences with the current CRBSI surveillance
Thematic analysis identified three main themes with nine 
subthemes from the experiences of the participants with 
the current CRBSI surveillance (table 2).

Theme 1: balancing the costs and benefits of performing 
surveillance
One main theme—with four subthemes—that arose from 
the data was the balance between the effort that was put 
into surveillance activities compared with the benefits.

CRBSI surveillance is valuable to monitor quality of care
The main reason for all participants to perform surveil-
lance was to generate insights in their CRBSI incidence. 
According to ICPs, the surveillance results led to opportu-
nities for quality improvement, raised awareness for infec-
tion prevention (eg, in management layers) and initiated 
conversations about current practices for example, one 
ICP gave the example that a peak in the CRBSI surveil-
lance data initiated an assessment about the method 
of catheter insertion and method of care and how they 
could be improved.

For us it is mainly a quality indicator, we just want to 
keep numbers as low as possible and the only way to 
find that out is to register infections. (FGD- MP05)

Low incidence
Some ICPs were doubtful whether it is worthwhile 
continuing the CRBSI surveillance, given their stable low 
incidence over the years and the many hours they spend 
on executing surveillance.

Information technology problems
Most hospitals use a module or package in their EHR to 
collect and record surveillance data: the stage of devel-
opment and functionalities vary by hospitals. However, 
there is a broad variety in information technology (IT) 
problems infection prevention departments face and 
the IT support they receive: there are experiences with 
uncooperative EHR- developers and technical problems 

Table 1 Characteristics of professionals participating in 
this study

Characteristics
Infection control practitioners 
(n=24)

Gender; female/male 23/1

Years of experience; mean 
(range)

12.1 (2.5–29)

Type of hospital*; general/
teaching/academic (% of 
total Dutch hospitals in each 
category)

8/10/3 (17.8/38.5/37.5)

  Medical professionals (n=9)

Gender; female/male 5/4

Years of experience; mean, 
range

10.1 (1–20)

Working areas Intensive care (n=2)/haematology 
(n=1)/nephrology (n=1)/
paediatric infectious diseases 
(n=1)/surgery (n=1)/nursing and 
vascular access specialist (n=1)/
medical microbiology (n=1)/
research (n=1)

*Corrected for hospital level as for one hospital two infection 
control practitioners participated in focus group discussions and 
interviews were held with two infection control practitioners per 
hospital.

Table 2 Overview of themes and subthemes

Main theme Subtheme

Current surveillance

1. Balancing costs and 
benefits

CRBSI surveillance is valuable to 
monitor quality of care

Low incidence

IT problems

Performing surveillance is too 
labour- intensive

2. Lack of leadership and 
responsibility

3. Problems with the CRBSI 
definition

Criteria do not cover all CRBSIs

Criteria not applicable to all 
patient groups

Criteria not in line with 
diagnostic practice

Large variability in interpretation

Difficulties in causally relating 
symptoms to central line

Ideas and suggestions for improvement

A. Simplified surveillance Simpler inclusion criteria and 
endpoints
Longer follow- up

B. Extension surveillance to 
homecare setting

C. Modification of the 
definition

Definition customised for 
specific patient groups
No CBRSI subcategories

D. More automated solutions

E. Alternative surveillance 
options

Surveillance of tip colonisation

Shorten the period of executing 
surveillance
Surveillance of other catheter 
types

CRBSI, catheter- related bloodstream infection; IT, information 
technology.
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of systems, problems with extracting the data from the 
system, and the feeling that it is very difficult to get things 
done in this field.

I find that in practice, it is very difficult to get the 
automation department to do things anyway. I think 
that’s the experience in all hospitals. (FGD- ICP017)

ICPs feel they often have to arrange and co- develop 
EHR improvements, however, according to them it is not 
their responsibility or skill.

Look, of course we want to know the numbers, but 
as long as the automation department is holding us 
back…WE are not going to do this as an infection 
prevention department. That is not possible, we 
don’t want to, and we don’t have the time to do it! 
(FGD- ICP03)

Last, for many health professionals it is unclear what 
the automatisation possibilities are. They admit that they 
don’t have the knowledge or interest; nevertheless, they 
do have high expectations of it.

Performing surveillance is too labour-intensive
Performing surveillance is too labour- intensive and time- 
intensive according to all participants. One ICP called it 
demotivating. Additionally, the high work pressure people 
already experience in general and the recent extension 
to CRBSI hospital- wide surveillance were mentioned. 
Executing and coordinating surveillance takes too much 
time at the expense of other infection prevention tasks. For 
this reason, many hospitals have data managers, students 
or administrative support helping with performing the 
surveillance.

But yes, it is very a time investment and, so to say, the 
input does not completely weigh up to the benefit. 
(FGD- ICP09)

Because people are overloaded, they have so much to 
do already! (FGD- ICP06)

The main reason for the high workload is missing 
data in the EHR. In most hospitals, healthcare profes-
sionals register information in the EHR that ICPs use for 
the surveillance: after catheter insertion the catheter is 
registered into the system, nurses add (daily) informa-
tion about the use of and possible complications associ-
ated with the catheter and record catheter removal. In 
some hospitals the information entered in the system is 
automatically extracted and ICPs complement some data 
fields required for surveillance. In other cases ICPs fill 
in surveillance data based on free- text notes. ICPs unan-
imously agreed that information, such as the origin of 
blood samples, is often missing or not filled in properly. 
In particular the removal date of the catheter is often 
lacking, thereby complicating the calculation of line days 
needed for the denominator of reporting the incidence. 
Looking up the removal date in free- text clinical notes is 
experienced as burdensome.

If they don’t enter the removal date [of the catheter] 
you are searching for hours to find it. (FGD- ICP02)

This incorrect and missing data lead to incorrect 
surveillance results. ICPs repeatedly reported that they 
are aware of incomplete or incorrect surveillance data, 
however, they feel they cannot help it.

We run into a lot of issues and actually, every now and 
then it seems we generate numbers that are based on 
shots in the dark…. (FGD- ICP04)

Theme 2: lack of leadership and responsibility: ICPs filling the 
gap
The ICPs as well as the medical professionals agreed 
that the responsibility for the treatment of the patient 
and the handling of the catheter lies with the treating 
physician, and both the medical specialists and nurses 
are responsible for the care. However, as described 
above, the information needed to perform CRBSI 
surveillance is often not fully available from the EHRs. 
According to the ICPs this is because the people 
responsible for the patient lack involvement with and 
interest for surveillance and, hence, responsibility for 
registering information. Although responsibilities and 
actions are often described in protocols and docu-
ments, ICPs emphasise that practice is not always in 
accordance with hospital- wide agreements.

In principle, everything you have to do is described, 
but then… you still can do something different. 
(FGD- ICP17)

I can’t get them to do it! Manually entering data in 
the system when ordering a blood- or tip culture. 
They just don’t do it. (FGD- ICP02)

Most ICPs stated that in the above- mentioned situ-
ations they take the responsibility to complete the 
surveillance records by looking up or asking for data, 
but they feel that it is not their responsibility to do so: 
they should have a coordinating role and are respon-
sible for the CRBSI reports. Medical professionals 
agreed and confirmed that information is lacking in 
the EHR, however, they did not provide any sugges-
tions to improve this or who’s responsibility it is.

Theme 3: problems with the CRBSI definition
Criteria do not cover all CRBSIs
ICPs and medical professionals reported several problems 
regarding the definition that is used in surveillance. First, 
they emphasised that there are some cases that cannot 
be scored as a CRBSI according to surveillance criteria, 
but that are seen as CRBSI according to ICPs or medical 
doctors. Therefore, they feel that the surveillance does 
not catch all CRBSIs.

There are CRBSIs that fall outside the criteria of 
PREZIES. And those, yes those, are the ones you are 
interested in. (FGD- ICP07)
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Criteria are not applicable to all patient groups
In the current surveillance, the same definitions are 
used for all patient groups with a central venous catheter 
(CVC) or peripherally inserted central catheter (PICC). 
According to both ICPs and medical professionals, these 
definitions are not applicable to all patient groups, in 
particular haematology patients as their clinical symp-
toms caused by neutropenia are indistinguishable from 
infection symptoms.

Criteria are not in line with diagnostic practice
Clinical practice is often not in line with the strict criteria 
to define CRBSIs, making them difficult to score: for 
example, the blood and tip cultures are not taken within 
24 hours of each other, blood samples are obtained via 
the CVC instead of through a venepuncture, or antibi-
otics are started before cultures are obtained.

Every now and then you just know for sure that it is 
one [a CRBSI], but then, for example, the blood cul-
ture was taken two hours too late to meet the defini-
tion. Very frustrating. (Int- ICP22)

Medical doctors confirmed and emphasised that the 
current surveillance protocol is not in line with their clin-
ical practice.

Large variability in interpretation
Some ICPs experience a large variability in interpretation 
of the definition and they therefore question the poten-
tial for benchmarking.

Difficulties in causally relating symptoms to central line
Last, all participants concluded that patients with a CVC 
or PICC suspected for infection are complex, and the 
causes of certain clinical symptoms are not always clear. 
Causally relating the symptoms to the CVC is therefore 
difficult. They stated that a CRBSI is sometimes used as a 
‘residual diagnosis’, if no other focus or explanation can 
be found.

Suggestions for improvement
Five main themes for improvement were addressed: (A) 
a simplified surveillance; (B) extending the surveillance 
to homecare settings; (C) modification of the definition; 
(D) more automated surveillance and (E) suggestions for 
alternative surveillance options (table 2). Below a short 
description is given per theme.

Theme A: wish for a simplified surveillance
The wish for a more simplified surveillance methodology 
recurred throughout the dataset. The current surveil-
lance is experienced as too complicated regarding the 
inclusion criteria for catheters, the information nurses 
have to enter into EHR systems and the exact endpoints 
of the surveillance. ICPs brought forward the possibility 
of registering the incidence only, without collecting addi-
tional information for the purpose of casemix correction, 
thereby accepting the possible bias. The medical profes-
sionals disagreed: they felt casemix correction is essential 

to have reliable benchmarking. Both groups agreed that 
the follow- up was considered too short and should be 
longer than 28 days.

Theme B: extending surveillance to homecare setting
Many participants also agreed on the need to extend the 
current surveillance protocol to patients in homecare 
settings. Both ICPs and medical professionals argued that 
they are still responsible for the patient when discharged 
with a CVC or PICC in situ. Given the increasing trend of 
shared healthcare and short hospital stays it is valuable 
to prolong the follow- up for patients who are discharged 
with a PICC and regularly return to the hospital for 
check- up visits.

"[….] while more and more patients are treated out-
side the hospital, and these are completely excluded 
form surveillance. And in my opinion, that’s a short-
coming if you see that length of hospitals stays are 
becoming shorter and patients are treated under re-
sponsibility of the hospital, and we don’t pay atten-
tion to that." (FGD- MP07)

Theme C: modification of the definition
The definition used in surveillance was a recurrent theme 
in all FGDs and interviews. The wish for an adaptation of 
this definition was even communicated as a compelling 
advice rather than a suggestion. Especially the medical 
professionals advised to adopt a more tailored surveil-
lance definition for specific target groups as the current 
definitions are not applicable to groups such as haema-
tology patients or children (though the latter is currently 
not included in national surveillance). ICPs agreed on 
this and also suggested to create one single definition per 
patient group instead of the current four categories to 
score a CRBSI (see box 1).

Theme D: more automated solutions
According to all participants much more could be 
developed, improved and achieved by local automation 
processes. Their expectations of IT possibilities are high 
and seen as the solution for workload reduction as it can 
help with easily recording data, and for the problems they 
face regarding definition subjectivity through the use of 
advanced algorithms. Second, ICPs would appreciate if 
changes to the national surveillance protocol are aligned 
between the national surveillance organisation PREZIES 
and EHR- software companies. ICPs often have to arrange 
changes in EHR systems while they feel it is not their 
responsibility and they are not comfortable with it.

"Yes and maybe it is very idealistic, but it would be 
very appreciated if…when for example PREZIES is 
going to change something in the CRBSI surveillance 
that there is contact with the most common EHR sup-
pliers, and that PREZIES is not saying to hospitals 
every time: ‘it is your problem to fix it in your EHR. 
Go and find out yourself how you will implement it.’ 
(FGD- ICP02)
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Theme E: suggestions for alternative surveillance options
It was argued that catheter tip colonisation combined 
with information about the causative microorganism 
would give more steering information as it is a harbinger 
of infection and occurs more frequent than the strict defi-
nition requiring a positive blood and tip culture. Other 
suggestion was to reduce the current registration period, 
for example a registration of 3 months per year, in order 
to reduce the workload.

We just take one month and then we add addition-
al information to see what is happening over there. 
You then measure a sort of prevalence. Because now 
you…you… you are looking for all those catheters 
the entire year…well you become completely crazy! 
(Int- ICP24)

ICPs indicated they would like to have the possibility 
to (temporary) monitor other types of catheters, for 
example, arterial lines, or specific patient groups or wards. 
This was contradicted by the medical professionals who 
argued to stick to CVCs and PICCs for national surveil-
lance for benchmarking purposes, however, to include 
tunnelled central lines.

None of the participants was interested in shifting 
the focus of national surveillance from CRBSI to other 
endpoints such as hospital- acquired bloodstream infec-
tions (BSIs) or to measure other quality indicators instead 
of CRBSI, such as ventilator- associated pneumonia for 
benchmarking purposes.

DISCUSSION
This study revealed multiple problematic factors that 
ICPs experience in performing the current CRBSI 
surveillance. Surveillance is experienced as too labour- 
intensive and complicated with respect to applying the 
definition, the lack of responsibility in recording data and 
IT- related problems. To optimise national surveillance, 
professionals agreed to adapt the surveillance definition 
to specific patient groups and extending the duration of 
follow- up and the surveillance to home care. It became 
clear that all professionals look forward to automation 
options to facilitate data collection and improve standard-
isation of surveillance. There were different opinions 
about the types of catheters to include in surveillance: 
medical professionals suggested to continue CVC and 
PICC surveillance, however, including tunnelled cathe-
ters, while ICPs were more in favour of more choice in 
selecting the type of catheter under surveillance and were 
less interested in benchmarking.

A comparable study was performed in Sweden by Ridel-
berg and Nilsen34: by interviewing 22 ICPs they evaluated 
obstacles concerning the surveillance process of their 
biannual point prevalence surveys, focusing on the chal-
lenges in using HAI results. Although this study evaluated 
a different type of surveillance, similar obstacles were 
reported such as limited involvement of clinical staff and 
nurses and shortage of personnel resources and technical 

problems. The high workload and labour- intensiveness 
is mentioned by several other surveys and quantitative 
studies and is therefore a recurrent theme in performing 
surveillance.35–37

Almost all studies evaluating surveillance programmes 
focus mainly on the effectiveness to reduce HAI.24–27 We 
feel that a more fundamental approach is needed to eval-
uate surveillance programmes and the quality of data it 
generates. In our opinion, evaluating surveillance should 
also include a discussion about the effort taken to collect 
these data, what we actually measure and how. Collecting 
meanings and views about current surveillance activities 
in a systematic way is valuable as it enables the discovery of 
barriers that should be tackled to make surveillance more 
relevant, effective, feasible and reliable. The value of 
using CRBSI for benchmarking has been questioned due 
to high variability in CRBSI rates caused by differences 
in diagnostic practices, subjective interpretation, and 
CRBSI rates close to zero limiting meaningful compar-
isons.21 26 38–42 Hence, effort is put into development of 
alternative definitions of CRBSI in different patient 
groups43–45 or for alternative quality outcome measures 
for benchmarking such as hospital- onset bacteraemia.46 47

The development of automated surveillance methods is 
another strategy to improve the quality of CRBSI surveil-
lance, which limits subjectivity and reduces the time invest-
ment. Several research groups developed automated 
algorithms to detect BSIs in patients with a catheter.48–51 
Despite good performances, all used the CDC definition 
for automation (central line- associated BSI). To the best 
of our knowledge, no examples are available for automa-
tion using the CRBSI definition, which is a higher stan-
dard of proof that the infection is related to the CVC. 
Additionally, automation does not change the social 
practices and obstacles of the data collection as described 
by Dixon- Woods et al.42 This study, therefore, first iden-
tified views and opinions about the current surveillance 
to guide further development of CRBSI surveillance and 
automation solutions in the future. Designing IT solu-
tions without identifying underlying problems and views 
may fail to be helpful and to be accepted in the field. 
The in- depth information generated in this study is also 
meant as a preparation for a planned future quantitative 
study on (semi) automatisation of CRBSI surveillance.

Strengths and limitations
We collected opinions from professionals from different 
types of hospitals with a broad range of years of working 
experience. We included ICPs as the surveillance coor-
dinators using the data, but also medical professionals: 
the latter have a different view on benchmarking and 
national surveillance purposes compared with the ICPs. 
Unfortunately, only one nurse, specialised in vascular 
access devices, could attend the FGD.

Views from general hospitals may be slightly under- 
represented in this study, as only about 18% of all Dutch 
general hospitals participated in our FGDs. These hospi-
tals may experience less difficulties in organising and 
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conducting surveillance, however, as brought forward 
during the FGDs, this is because data collection is 
performed mainly manually. During the FGDs it became 
clear that ICPs from small hospitals share the desire to 
have more IT solutions, but lack knowledge and expertise 
in this field. Second, it is possible that hospitals that do 
not encounter problems are less interested to participate 
in these FGDs. However, the unexpected high response 
rate (51.1%)—representing a quarter of all Dutch hospi-
tals—could be considered indicative of the problems in 
current surveillance activities. Alternatively, non- response 
may be related to the current shortage of ICP personnel in 
Dutch hospitals; therefore, not having time to travel and 
participate in the FGDs. It would be interesting to hear 
from ICPs of hospitals that do not participate in national 
surveillance about their reasons for non- participation. 
However, because we were interested in the experi-
ences with performing the current surveillance we only 
recruited ICPs via the PREZIES network. Last, this study 
is performed in a Dutch setting and evaluated the Dutch 
national CRBSI surveillance. Nevertheless, findings may 
be recognised by other countries, who may experience 
similar problems and are also looking for surveillance 
alternatives.

CONCLUSION
This study describes shortcomings in the current Dutch 
CRBSI surveillance. According to the participants of this 
study, the surveillance is considered too labour- intensive, 
restricted by IT- related problems and some perceived 
that the benefits of surveillance do not outweigh the 
time- investment required from the ICPs, given the low 
CRBSI incidence. Moreover, the CRBSI- definition is not 
aligned with daily diagnostic practice and there is a lack of 
responsibility in recording data required for surveillance. 
Suggested improvements include: a modification of the 
definition customised to specific patient groups, autom-
atisation options to improve data collection, standardi-
sation and to reduce workload, and to include catheters 
in homecare situations and extend the follow- up period. 
These results provide valuable input for making decisions 
for future surveillance activities, taking into account auto-
mation possibilities.
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Appendix 1: Case definition of Central venous catheter-Related Bloodstream Infection 

(CRBSI) in the PREZIES Surveillance  
 

CRBSI: microbiologically-confirmed CVC-related bloodstream infection  

Clinical symptoms [fever (>38°), shivers, hypotension (systolic pressure <100 mmHg)]  

And  

peripheral venous blood culture is positive  

And  

positive (semi)quantitative culture of the Central Venous Catheter (CVC)- tip [>15 colony-forming units 

(cfu)] with identical microorganism  

or  

quantitative blood culture ratio CVC blood sample/peripheral blood sample > 5;  

or  

differential delay of positivity of blood cultures: CVC blood sample culture positive two hours or more 

before peripheral blood culture (blood samples drawn simultaneously); or  

positive culture with identical microorganism from pus from CVC insertion site  

And  

absence of other infection with identical microorganism.  

 

CRBSI, category 1  

Clinical symptoms [fever (>38°), shivers, hypotension (systolic pressure <100 mmHg)]  

And  

positive qualitative culture of the CVC tip  

And  

peripheral venous blood culture positive with identical microorganism  

And  

absence of other infection with identical microorganism.  

 

CRBSI, category 2  

Clinical symptoms [fever (>38°), shivers, hypotension (systolic pressure <100 mmHg)]  

And  

positive (semi)quantitative culture of the CVC tip (>15 cfu)  

And  

no peripheral venous blood sample obtained, however arterial blood culture positive with identical 

microorganism  

And  

absence of other infection with identical microorganism.  

 

CRBSI, category 3  

Clinical symptoms [fever (>38°), shivers, hypotension (systolic pressure <100 mmHg)]  

And  

peripheral venous blood culture is positive or no blood cultures taken  

And  

positive qualitative or quantitative culture of the CVC tip with identical microorganism or no culture of the CVC 

tip taken  

And  

fever disappears within 24h after CVC removal  

And  

absence of other infection with identical microorganism.  
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CRBSI, category 4  

Clinical symptoms [fever (>38°), shivers, hypotension (systolic pressure <100 mmHg)]  

And  

positive peripheral venous blood culture  

And  

CVC remains in situ  

And  

fever disappears within 48 h after start of antibiotic treatment.  

And  

absence of other infection with identical microorganism . 

 

Notes:  

•Catheter-related: the CVC was in situ < 48 hours before the onset of the BSI  

• In Dutch clinical practice, CRBSI is usually investigated by culturing both peripheral blood and the CVC tip. If 
less optimal (laboratory) methods are used, the diagnostic CRBSI categories 1-4 are available (hierarchical 

structure).  

• The CRBSI categories specify the laboratory method of culturing the CVC (semi-qualitative of quantitative) 

and the body site from which the blood culture is drawn (peripheral venous or arterial).  

• The CVC and blood samples are preferentially drawn simultaneously or within 24 hours. 
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Appendix 2: Topic guide focus group discussions 1) ICPs and 2) medical professionals  

 

 

1. Your profession:___________________________________________________________________________________ 

 

2. Number of years working experience in this profession:_________________________________________ 

 

3. Name(s) of your institution(s):______________________________________________________________ 

 

4. Did your hospital perform surveillance and send in data to PREZIES last year (2018)?  

 

□ Yes  What modules? _________________________________________________________________________ 

□ No 

 

 

5. Have you performed CRBSI surveillance in the past, according to PREZIES guidelines?  

□ Yes  Which time period? _________________________________________________________________ 

□ No 

 

 

6. Did your hospital adapt the national PREZIES guidelines, or make adaptations in executing the 

surveillance?   

□ Yes  give a short description: ____________________________________________________________________ 

 

________________________________________________________________________________________________________ 

 

________________________________________________________________________________________________________ 

□ No 

 

 

 

 

 

 

 

 

 

 

 

DEMOGRAPHIC DETAILS QUESTIONNAIRE - ICPs 
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Prior to FGD 

 

Introduction of 

researchers 

- Short introduction of 

ourselves and roles 

 

Introduction to 

study and study 

aim 

 

- Introduce study aim 

- Explain structure of FGD 

 Experiences with 

current CRBSI 

surveillance (Part I) 

 Solutions and 

suggestions for 

problems that arose in 

part I (Part II) 

- Identify whether there are any 

questions at this moment 

 

Confidentially  - Please sign informed consents 

- Announcement privacy: 

anything that has been said 

within the session will be 

treated confidentially, just be 

yourself and speak honestly.  

- Announcement of recording 

device: responses will be 

stored in anonymous format. 

- Please fill in questionnaire 

demographics   

 

Introduction 

round 

participants 

- Each participant introduces 

themselves (employer, years 

of working experience, 

experience with the Dutch 

surveillance, motivation to join 

this FGD).  

 

FGD Part I: experiences with current CRBSI surveillance 

 

Question/aim Description Probes 

Identify positive 

and negative 

points of CRBSI 

surveillance 

Participants write down all positive 

and negative aspects on post-its, 

which are then discussed within the 

whole group 

 Did someone else also write 

this down?   

 What do you mean with it? 

 Can you explain to what 

situations it applies? 

FOCUS GROUP DISCUSSION: TOPIC GUIDE ICPs 
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 What do others think about 

this point? 

 Does anyone have a point 

related to this? 

 Why did you write this/not 

wrote this down? 

Identify most 

important 

positive points 

Participants discuss the positive 

points and rank them from most 

valuable and positive to less 

important 

 Why is this positive point the 

most valuable one? 

 From which point does the 

hospital benefit most? 

Identify most 

important 

negative points 

Participants discuss the negative 

points and rank them from most 

problematic to less important 

 Why is this negative point 

most problematic? 

 

In-depth 

discussion 

The five most important points are 

discussed in more detail 

 

Break 

FGD Part II: solutions, suggestions, wishes and ideas 

 

Identify solutions 

for the negative 

points raised in 

Part I 

Participants write down one solution 

for each problem that has been 

raised in Part I, which are then 

discussed within the group. 

 How could you make better 

use of point X? 

 Can you add something?  

 Do you have an example that 

is in use in your own hospital? 

 Do you know examples we 

can learn from? 

 Why would this be a solution? 

Inventory of other 

ideas and wishes 

Within the group other ideas, wishes, 

or new surveillance proposals – apart 

from the problems- are discussed 

and added to the list of solutions. 

 Do you have an out-of-the-

box idea? 

 Why would you want this?  

 What is the motivation? 

 How would you do that? 

 In which patient groups? 

Scoring of best 

suggestions given 

in Part II 

Participants can award five stars to 

the solution/wish/suggestion they 

prefer. Stars can be divided if more 

than 1 suggestion is preferred. 

 What is according to you the 

best solution/adaptation? And 

why? 

 Why did you give all your 

stars to this suggestion? 

Closure 

 

Closure and 

notifications 

- Summarize and conclude FGD 

- Thank you to participants 

- Instructions to reimburse 

travel costs  
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1. Your profession: ____________________________________________________________________________________ 

 

2. Number of years working experience in this profession: ___________________________________________ 

 

3. Name(s) of your institution(s): ______________________________________________________________________ 

 

4. Were you aware of the existence of national CRBSI surveillance?  

 

□ Yes 

□ No 

 

 

5. Are you, apart from this FGD, actively involved in CRBSI surveillance in your hospital?  

 

□ Yes, Please explain: ________________________________________________________________________________ 

 

________________________________________________________________________________________________________ 

 

________________________________________________________________________________________________________ 

□ No 

 

 

 

 

 

 

 

 

 

DEMOGRAPHIC DETAILS QUESTIONNAIRE – MEDICAL PROFESSIONALS 
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Prior to FGD 

 

Introduction of 

researchers 

- Short introduction of 

ourselves and roles 

 

Introduction to 

study and study 

aim 

 

- Introduce study aim 

- Explain structure of FGD 

- Identify whether there are any 

questions at this moment 

 

Confidentially  - Please sign informed consents 

- Announcement privacy: 

anything that has been said 

within the session will be 

treated confidentially, just be 

yourself and speak honestly.  

- Announcement of recording 

device: responses will be 

stored in anonymous format. 

- Please fill in questionnaire 

demographics   

 

Introduction 

round 

participants 

- Each participant introduces 

themselve (profession, 

employer, years of working 

experience, affinity with/role 

in surveillance, motivation to 

join this FGD).  

 

FGD MEDICAL PROFESSIONALS 

 

Question/aim Description Probes 

Identify positive 

and negative 

points of CRBSI 

surveillance 

Moderator gives a presentation 

about current surveillance and the 

positive and negative points that has 

been raised during the ICP FGDs. 

Participants discuss these findings 

and add their points. 

 Do you have something to 

add to this list? 

 What is your 

opinion/experience with 

current practices? 

 If you hear these problems, 

what do you think?  

 Do you agree with these 

points? 

Inventory of 

entity of 

infection and 

Participants discuss what they want 

to measure for surveillance: catheter-

related or catheter-associated 

 What is the difference? 

 What outcome is good to 

compare between hospitals? 

FOCUS GROUP DISCUSSION: TOPIC GUIDE MEDICAL PROFESSIONALS 
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benchmarking 

possibilities 

bloodstream infections? Which 

outcomes are best for benchmarking? 

Identify types of 

catheters for 

surveillance 

Participants write down all types of 

catheters that are present within their 

medical profession/ward and choose 

which they would include for national 

surveillance and benchmarking. 

 Which catheters are used in 

your specialty? 

 Why do you think these are 

(not) suitable for national 

surveillance? 

 Why did you choose these 

catheters? 

Break 

Identify patient 

groups 

Participants sum all patient groups 

with catheters in situ and discuss 

them. 

 How do these groups differ 

from each other? 

 Can you compare these 

groups? 

Inventory of 

suggestions for 

renewed 

surveillance 

Catheter types and patient groups 

are summarized and discussed to 

identify catheters and groups that are 

suitable for national surveillance and 

benchmarking. 

 How can we improve current 

surveillance? 

 Do you have any new ideas?  

 How would you design the 

surveillance, which strategy 

would you use? 

Closure 

 

Closure and 

notifications 

- Summarize and conclude FGD 

- Thank you to participants 

- Instructions to reimburse 

travel costs  
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