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Abstract

adherence, with positive short term effects.

Background: Involving link nurses in infection prevention and control is a strategy to improve clinical practice that
has been implemented in hospitals worldwide. However, little is known about the use, the range and benefits of
this strategy. We aimed to identify key concepts of infection control link nurses (ICLN) and ICLN programs, to
evaluate the effect of such programs, and to identify gaps in the evidence base.

Methods: In a scoping review, we searched PubMed, CINAHL, Google and Google Scholar for manuscripts on ICLN
in acute care hospitals. We included research- and opinion-based papers, abstracts, reports and guidelines.

Results: We included 29 publications and identified three key concepts: the profile of ICLN, strategies to support
ICLN, and the implementation of ICLN programs. The majority of included studies delineates the ICLN profile with
accompanying roles, tasks and strategies to support ICLN, without a thorough evaluation of the implementation
process or effects. Few studies report on the effect of ICLN programs in terms of patient outcomes or guideline

Conclusion: This scoping review reveals a lack of robust evidence on the effectiveness of ICLN programs. Current
best practice for an ICLN program includes a clear description of the ICLN profile, education on infection

prevention topics as well as training in implementation skills, and support from the management at the ward and
hospital level. Future research is needed to evaluate the effects of ICLN on clinical practice and to further develop

ICLN programs for maximal impact.
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Background
Health care associated infections cause significant morbid-
ity and mortality in patients and form a financial burden to
health care systems [1], Appropriate application of universal
precautions (e,g. hand hygiene) by health care workers has
been proven effective in reducing transmission of microor-
ganisms and subsequent acquisition of health care associ-
ated infections [2]. Still, in general, compliance with these
simple infection control measures is low [3, 4].

A strategy to improve compliance is to involve dedicated
nurses in infection prevention and control. Such dedicated
nurses or infection control link nurses (ICLN) act as a link
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between their own clinical area and the infection control
team and raise awareness of infection prevention and con-
trol. They are trained to educate colleagues and motivate
staff to improve practice [5, 6]. Since their first introduction
in the 1980’s, ICLN have been appointed in hospitals world-
wide; they usually work within a hospital-based network
[7-13]. The major investment in time and effort of the
infection control team and link nurses that accompanies
the implementation of an ICLN program is generally
perceived as worthwhile [5, 14, 15].

An initial search for literature on ICLN and the inter-
ventions (e.g. programs) that are used to set up and main-
tain ICLN networks, however, revealed a lack of research
on the effectiveness of ICLN in improving compliance
with infection control guidelines or their impact on pa-
tient outcomes (e.g. health care associated infections) [16].
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Before advocating ICLN programs, a better understanding
of the use, range and benefits of these programs is needed.
A recent systematic review, focusing on facilitators and
barriers of ICLN networks, included ten studies with a large
variation in design and outcomes [17]. The authors searched
only medical orientated databases, although the subject of
study were nurses. Not searching nursing-orientated data-
bases nor the grey literature in a relative unexplored field
resulted in a small set of studies. To be able to assess all the
available literature on link nurse programs in infection con-
trol in acute care hospitals we searched for studies published
in different databases and in the grey literature. We looked
at the key features of ICLN and ICLN programs, and aimed
to evaluate the effects of such programs on awareness of in-
fection prevention, guideline adherence and patient out-
comes. Finally, we sought to identify gaps in the evidence
base for ICLN networks, and opportunities for research.

Methods

Scoping reviews are useful when available research is
limited and heterogeneous in studies designs. They ad-
dress broad questions and examine evidence regardless
of study design [18-21]. The improved five-stage meth-
odological framework of Arksey and O’Malley was used
to structure this study [18, 20]. This entails an iterative
technique of formulating and redefining the research
question, identifying relevant studies, selecting studies,
charting of the data, and collation, summarization and
reporting of the results. As suggested by Daudt and Col-
quhoun, a quality assessment of the included studies
was also performed [19, 21].

After the initial review of the literature the following re-
search question was developed to guide the review: What
is known about ICLN programs and their effectiveness in
raising awareness of infection control or in the improve-
ment of infection prevention practices, and do these pro-
grams reduce the risk of healthcare-associated infections?

Ebsco/Cumulative Index for Nursing and Allied Health
Literature (CINAHL) and PubMed were explored on 18
July 2017 for index terms and text words with the initial
search term “link nurs*”. Ebsco/CINAHL and PubMed
were searched from inception up to 24 July 2017
(MD&JCEK). The following terms were used (including
synonyms and closely related words) as index terms or
free-text words: ‘link’ or ‘liaison’ or ‘intermediary’ and
‘nurses’ and ‘infection control’ or ‘handwashing’. Google
and Google Scholar were searched for grey literature on 25
November 2017 and 8 February 2018. The search was up-
dated on the 25thSeptember 2018 (IJ&MD). The full search
strategies for all resources can be found in the Add-
itional file 1. Duplicate articles were excluded. The follow-
ing criteria for inclusion were adopted: research- and
opinion-based papers, abstracts, reports and guidelines,
published between 1980 and 2018, specifically on infection
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control link nurses, and focused on acute care hospitals.
Papers could be in the English, Dutch, German or French
language. Studies investigating link nurses not specific to
infection control or studies describing role models, e.g.
‘champions; that led implementation of infection control
guidelines were excluded from this review.

We retrieved full text articles that fulfilled the inclusion
criteria outlined above. Two reviewers (SW&MD, IJ&MD)
independently selected eligible papers and hand-searched
reference lists for additional papers. Inter-rater reliability
was tested after screening titles/abstracts (Kappa = 0.6).
Results were compared, and disagreements resolved by
consensus. When full texts were not available, corre-
sponding authors were contacted. Each step of the study
selection was discussed within the study team.

Two team members (SW&MD, I[J&MD) independently
extracted and charted data on a predefined data charting
form on country, study design, setting, key findings, and
outcomes relevant to our research question.

Themes emerging from the data were analyzed and
discussed within the research team. Descriptive numer-
ical and thematic analyses are presented as narrative
summaries given the heterogeneity of the literature. This
process followed the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses extension for Scop-
ing Reviews (PRISMA-ScR) [22].

Results

Initially, we identified 312 articles in PubMed and CINAHL
and additionally 963 papers in Google and Google Scholar.
After screening for title and abstract, 36 articles were con-
sidered potentially relevant, of which 26 met our criteria.
Hand searching reference lists identified 9 additional stud-
ies, of which 2 were included. One article was included
after the last search update. In total 29 papers were
included (Fig. 1).

The 29 included articles, 27 of which were peer
reviewed papers, one guideline and one report represent
literature from 5 continents. The majority of studies
originated from the UK (n = 14). The other studies were
conducted in the USA (n =3), Australia (z =2), China
(n=2), Japan (n=2), Germany (n =2), the Netherlands
(n =1), Egypt (n=1), and Canada (n=1). Belgian and
UK researchers collaborated on one abstract. Most stud-
ies had a descriptive design (n# = 12) or were before-after
comparisons (n =7). Other studies included qualitative
studies (n =4), cross sectional surveys (n =2), studies
using action research (n=2), a mixed methods study
(n = 1), and a randomized controlled trial (# = 1).

By charting the studies and summarizing the findings
we identified that part of the studies focused on three
major themes: the profile of ICLN, the implementation
of ICLN programs, and strategies to support ICLN. The
other part of the publications focused on outcomes of
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strategies that involve ICLN. Table 1 provides the details
of studies including methodological comments and limi-
tations of individual studies.

Key features

The profile of ICLN

Nine articles highlighted the ICLN profile with accom-
panying roles, tasks and competences [5, 6, 9, 13, 15,
23-26] using different terminology (e.g. roles vs tasks).
ICLN were first described in 1981 as a liaison between
the epidemiology department and clinical wards [9]. In
the following years, the educational role was added [5,
14, 25]. The Royal College of Nursing published a
national ICNL role profile for the UK in 2012. Four core
themes were identified for the link nurse role: “act as a
role model and visible advocate, enable individuals and
teams to learn and develop infection prevention and
control practice, act as a local communicator, and
support in audit and surveillance” [12].

Tasks of the link nurse role that were considered viable
included: perform surveillance of infections [9, 13, 15, 25,
26], monitor infection prevention and control practices [5,
9, 13], aid in the early detection of outbreaks of infection

[5, 15, 26], improve clinical practice at ward level [5, 6, 13,
15, 23, 26], act as a role model [6, 23, 27], and assist in
research [13, 26].The task of transferring information to
peers and other healthcare staff is described in five articles
[5, 13, 23, 25, 26]. One article states that the influence of
ICLN might lay more in improving practice than in the
dissemination of knowledge upon which these practices
are based [5].

The core competences of ICNL for fulfilling these
roles and tasks include: receptive for feedback, proactive,
non-judgmental, approachable, resilient, authoritative,
assertive and charismatic [5, 15, 24, 27]. Two out of five
studies that describe the enrollment of ICLN stress the
importance of voluntary registration. It is seen as an ex-
pression of motivation and enthusiasm for infection pre-
vention and control, which are perceived as core
competences for the uptake of the ICLN role [5, 23-25,
28]. Authority is perceived as essential for carrying out
the role. Therefore clinically experienced nurses are pre-
ferred as ICLN [5, 24, 27]. The Royal College of Nursing
summarized competences of ICLN as: “to be passionate
about infection prevention and control, responsible for
own actions, an active participant in the ICLN network,
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approachable, non-judgmental, inclusive, reflective, and
respectful” [12].

Implementation of ICLN programs

Five papers describe operational barriers of implement-
ing an ICLN program [5, 11, 16, 24, 29, 30]. Two papers
report on ICLN programs that discontinued due to oper-
ational difficulties [5, 16]. ICLN struggle with low staff-
ing and high workload leaving insufficient time for ICLN
activities [5, 11, 24, 29, 30]. High staff turnover chal-
lenges hospitals to keep the number of trained ICLN up
to standard [5, 24]. To overcome these operational bar-
riers an ICLN program in a Dutch hospital was set up
with only eight ICLN. These ICLN were exempted from
duty eight hours a week in order to propagate infection
control practices at the ward and hospital level [23].

The difficulties encountered by ICLN in their educa-
tional role are discussed in six studies [15, 24, 29-32].
Two studies noted that medical staff lacked acceptance
of the role of the ICLN or the need for infection preven-
tion and control practice [29, 30]. Jacobsen reports a
lack of participation of medical staff in educational ses-
sions by ICLN [32].

Three papers describe the presence of ICLN as a risk.
Although visibility of ICLN in their role is perceived es-
sential to trigger behavioral change, other health care
workers may foster the idea that infection prevention
and control is not their concern and rely on the ICLN
for all infection prevention and control matters [15, 24,
31]. None of the studies provided clues or insights in
what aspects of ICLN programs were most effective.

Strategies to support ICLN

Strategies to support ICLN were listed in 17 papers and
include education, commitment and coordination by the
infection prevention and control team, support from
ward management, support from the senior hospital
management, and support between ICLN themselves
[5-11, 14, 23-25, 27-29, 31, 33, 34] Thirteen studies re-
port on educational components of ICLN programs [5,
7-11, 14, 23, 24, 27, 28, 31, 34] The Scottish Govern-
ment provides a national training to aid education [34].
Twelve studies report on a local educational program
under the direction of the infection prevention and con-
trol team [5, 7-11, 14, 23, 24, 27, 28, 31]. It is advocated
to underpin this program with theory on adult learning
[31], engage in active learning forms [5], communicate
on topics of interest prompted by ICLN themselves [7,
31] and to communicate on one topic per year to create
focus [27]. There is a large variation in the content of
these programs. The curricula include content related to
knowledge of microbiology, modes of transmission,
nosocomial infections, and infection prevention and
control policies, the application of this knowledge in

(2019) 8:20
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nursing practice, education in auditing and surveillance,
and skills for the dissemination of this knowledge to peers
[5, 10, 14, 23, 24, 31]. The latter is perceived as vital for
ICLN to become effective role models [5, 14, 31]. In order
to expand these skills experts (e.g. a psychologist) contrib-
uted to two programs to tutor on leadership and
change-management skills [10, 24]. Four studies suggest
an introduction course (range 1-10 days) [5, 7, 9, 10]. This
introduction course could be given as e-learning, to per-
mit ICLN to start their activities at any time at their own
pace [5]. Four studies report on regular meetings with one
to three months intervals [7, 10, 14, 27]. Education modes
vary from interactive sessions [7, 14], lectures, tutorials
[28] and visits to the Microbiology Laboratory [7], laundry
services and sterile processing department [10]to
self-learning packages [11] and sharing copies of relevant
literature [29]. Lectures are repeated several times [7, 28]
or held during (a provided) lunch to facilitate attendance
[7, 15]. Support by the infection prevention and control
team is described in five studies [6, 7, 10, 24, 25]. Support-
ing activities include providing ICLN promotional and
educational materials [24], through newsletters, and by
mentoring the ICLN through regular ward visits for the
discussion of progress and current ward-based problems
[7, 10]. Action research or brainstorm sessions are used to
collaborate in research, for the development of an imple-
mentation program and for ward-based action plans or as-
signments [6-38, 10, 24].

Three studies describe the role of the ward manage-
ment in the empowerment of ICLN in fulfilling their
role [5, 9, 29]. This support can be promoted by refer-
ring other staff to ICLN, by scheduling infection preven-
tion and control topics for discussion at ward meetings,
and by allowing ICLN training time [5, 29]. Support of
Senior ward management is described in three studies as
enabling factor for the program as a whole [24, 25, 31].
Three studies describe networking between ICLN as a
support mechanism. To create mutual communication,
discussion and sharing of experiences with other ICLN
is encouraged in regular meetings [24, 29, 33].

The effect of ICLN programs

Five studies have evaluated the introduction of ICLN with
respect to infection rates [7, 8, 26, 35, 36]. Two studies with
a before-after design and one with a quasi-experimental de-
sign showed that the introduction of ICLN led to improved
compliance with hand hygiene or increased hand soap /
sanitizer consumption and a reduction of Methicillin-Re-
sistant Staphylococcus aureus (MRSA) rates [7, 8, 35]. In
two other studies ICLN achieved a reduction of CLABSI
[36, 37]. In the USA the reduction of nosocomial infections
in a neonatal intensive care unit was linked to the introduc-
tion of an ICLN [26].
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In three studies clinical practices improved with the help
of ICLN [28, 32, 38]. In a Hong Kong hospital ICLN im-
proved the care for urinary catheters in a cluster random-
ized controlled trial. The second study demonstrated
higher compliance rates with infection prevention policies
on wards with ICLN [38]. The third study described
improved compliance with standard precautions in an
operating theatre with an ICLN. The role of the ICLN was
perceived pivotal. Compliance was not reported on [32].
One paper described a positive effect of “raising the profile
for infection prevention and control” [15]. Another study
reported a perceived improvement of infection prevention
and control practice [27]. Furthermore one study reported
“an improvement at the level of process quality” in a gen-
eral sense after the implementation of ICLN [33].

Discussion

This scoping review revealed a lack of research evidence
on the effects of infection control link nurses on guide-
line adherence and patient outcomes. The majority of
included papers delineate the ICLN profile with accom-
panying roles, tasks and strategies to support ICLN
without an evaluation of the implementation process or
effects in clinical practice. Only two of these articles in-
cluded a brief evaluation of the impact of their ICLN
program on healthcare-associated infections [9, 26].
Therefore the value and impact of ICLN programs is dif-
ficult to assess [5, 39]. Studies that report on the effect
of ICLN programs in terms of patient outcomes or
guideline adherence describe positive short term effects.
Several ICLN programs appeared to have discontinued,
none of these studies, however, mentioned that they did
so because of negative or no results [5, 16].

Six of the studies that did report on the effect of ICLN
programs had a single-center uncontrolled study design
[7, 8, 26, 35, 36, 38]. These studies hold a high risk of se-
lection bias [40]. Prevention of healthcare-associated in-
fections may be influenced by many other factors than
the ICLN program itself, and controlled studies may not
find significant effects due to low statistical power (type
IT error) [41]. The combination of study design and lim-
ited research output holds a risk for selective reporting
of positive findings and publication bias. This might
have influenced our findings.

The narrative synthesis is based on studies that vary in
quality, design and outcome. We assessed study outcomes
as having equal weight. Although standardized data extrac-
tion and an iterative team approach strengthened reliability,
this may have led to bias in the categorization of our find-
ings. Possibly, we missed relevant papers, since we chose to
exclude studies on the role of champions and opinion
leaders.

Although the quantity and quality of research on ICLN
is limited, a common theme that emerges is that a
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number of factors are considered vital for the support of
ICLN in the completion of their tasks. First of all educa-
tional programs are important. This is in line with previ-
ous findings that show that, to improve infection
prevention practices education of health care workers is
vital [42]. The content and delivery of education in
ICLN programs is not standardized, but in general, edu-
cation of ICLN by the infection prevention and control
team to educate on infection prevention topics in regu-
lar meetings is considered best practice. This education
can be extended by training in implementation skills by
experts. With respect to how to set up educational meet-
ings, focusing on one topic at each meeting is seen as
important [27].

The ICLN profile is flexible and must be tailored to
the local needs [5, 6, 39]. This is essential to facilitate
nurses in the ownership of the ICLN role. A role profile
clarifies expectations of ICLN for all stakeholders. It fa-
cilitates communication on the ICLN role and tasks
within the organization [43].

Support by the management at ward level can em-
power ICLN to act as a role model and to disseminate
knowledge to their peers. The adherence to guidelines
will improve when management supports infection pre-
vention and control measures [44] since this improves
their leadership. De Bono et al. found an association be-
tween effective leadership and better adherence to infec-
tion prevention and control policies (e.g. hand hygiene
and personal protective equipment) [45].

In the UK a generic role profile for ICLN is established
by the Royal College of Nursing [12], but it is not clear
in how many hospitals ICLN actually are appointed.
ILCN are present in several hospitals throughout the
Netherlands, but not everywhere [46]. In German acute
care hospitals ILCN are mandatory [17]. Furthermore,
link nurses have shown potential in other settings [47—
51]. It is therefore justified to invest in further research.

There is a lack of studies that evaluate the process of
implementation of ICLN and the outcomes of ICLN
programs. Evaluation should consider how to tailor and
deliver an ICLN program to maximize impact of link
nurses on guideline adherence and patient outcomes. By
assessing in which context which program has impact,
research findings can help to tailor ICLN programs to
the local situation [52]. An in-depth description on how
ward management, the infection prevention and control
team and the ICLN interrelate can help understand how
to support ICLN in fulfilling their tasks [53]. Damschro-
der et al. confirms the importance of cooperation be-
tween professionals from different disciplines to realize
behavioral change [54].Information on the perception of
link nurses and their peers on the role and the perceived
effectiveness of their effort can contribute to this in
depth description.
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Interdisciplinary collaboration in infection control net-
works may help overcome resistance of other health care
workers [11, 54]. In this respect, studies focusing on
how to involve other health care workers in general, and
physicians in particular are needed .

Finally, there is a research gap in how to sustain ICLN
programs, and on their economic value. For further re-
search, we advocate the use of mixed method designs,
since the implementation of an ICLN network can be
considered a complex intervention. By measuring struc-
ture and process outcomes, the implementation of the
intervention can be monitored and evaluated. Qualita-
tive designs can help to understand and explain these
findings and link them to the context in which the im-
plementation took place [55],

Conclusion

There is a lack of robust evidence on the effectiveness of
ICLN programs. Available studies have methodological is-
sues, small sample size or lack the consideration of the im-
plementation process or patient outcomes. This affects the
transferability and generalizability of research findings. The
impact of ICLN programs on patient outcomes is difficult
to assess because these are influenced by many other fac-
tors. Therefore it is justified that future studies should focus
on the effects of ICLN on surrogate end points such as
awareness of healthcare-associated infections, knowledge of
infection control, and guideline adherence. There is also a
lack in the understanding of how ICLN can best be
supported to disseminate knowledge and to create change
sustainably. Future research on these support mechanisms
and their contextual factors is needed to further develop
ICLN programs for maximal impact.
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