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ABSTRACT
Complications and failure of intravascular devices place significant burden on nursing workloads, patient outcomes and the health
care system. The development and implementation of evidence to improve clinical practice surrounding the insertion and management
of intravascular devices is an ongoing challenge to which nurse practitioners (NPs) in vascular access can respond.
NPs use their clinical expertise to lead practice, facilitate change and monitor effectiveness of interventions to prevent complications.
This places NPs in an ideal position to incorporate research into practice and lead the development of new research. But the demands
and recency of the role means that NPs frequently find themselves inadequately prepared to lead the development and implementation
of new research.
Collaborative relationships between NPs and academic researchers, scientific and clinical staff are necessary to promote effective
and efficient health services, research and nursing practice. This is especially evident within the field of vascular access. Together,
such collaborations are able to create and share knowledge that has meaning for the practitioners, to optimise the NP’s role, and
provide a bridge to overcome gaps in knowledge translation and evidence implementation.
This paper aims to explore the research aspects of the vascular access NP role within the context of multidisciplinary health research
collaborations. It uses a case study of an NP involved in a health research collaboration within the vascular access specialty to
illustrate this development, and further describes the potential impact of NPs upon evidence-based practice development.

INTRODUCTION
The majority of patients who are admitted to hospitals require
the insertion of an intravascular device (IVD)1-3. They permit the
infusion of medicines into the blood circulatory system, a means
to sample blood for diagnostic purposes and the application of
invasive haemodynamic monitoring4. IVDs are used across all
medical, surgical, palliative and critical care specialties and from
hospital to home environments.

central venous devices5-7. The insertion and management of IVDs
needs to be based upon existing rigorous evidence that can reduce
preventable failure as well as ongoing new research to improve
the insertion experience. The multidimensionality and complexity
of vascular access, and the variety of patients and health care
providers involved in their care provides further challenges to the
development and implementation of evidence-based practice in
this field.

Despite their necessity and ubiquity, the insertion, ownership and
management of IVDs is frequently haphazard and the devices are
prone to failure5. IVD failure prior to the end of therapy is commonly
reported in 20–50% of peripheral, central and peripherally inserted

While advanced practice nursing roles in vascular access exist
and contribute to excellence in some health services in Australia8,
these roles (for example, clinical nurse consultants) are not
regulated in the same way as nurse practitioners (NPs). Since
11

their introduction, NPs have become leaders and innovators in
clinical practice, especially within the field of vascular access.
Internationally, the NP role was developed as an advanced practice
nursing responsibility, with high levels of autonomy, collaboration
and a broadened scope of practice compared to other registered
nurses9,10. Like other advanced practice nursing roles, NPs are
embedded in the health care system and are highly respected
by other clinical staff members due to their credibility as local
leaders in their specialty area of service provision. NPs use their
clinical expertise to lead practice, facilitate change and monitor
effectiveness of interventions to prevent complications11, which
places NPs in an ideal position to incorporate research into practice
through the integration of existing evidence and the development
of new evidence9. All NPs have some level of research education
and experience, as this is typically required for registration.
However, NPs may not have adequate research knowledge and
skills to independently critique or synthesise evidence or to design
and lead research studies. Research has focused on the NP as the
participant — rather than the investigator10,12,13. The role of NPs
as research initiators, collaborators and advocates has not been
adequately explored.
Collaborative relationships between academic, scientific and
clinical staff are necessary to promote effective and efficient
health-services research and interdisciplinary practice, within
and outside of vascular access14,15. However, the mechanisms
for enhancing clinical and academic collaborative relationships,
such as joint clinical-academic appointments, rarely exist in
health care. Hospitals and universities/research institutes focus
principally in concordance with their immediate priorities, that
is, clinical throughput and teaching/research respectively. This
can contribute to the ‘evidence-practice’ gap, which continues
to restrain health care from achieving its optimal efficiency and
patient outcomes.

This paper aims to explore the role of NPs within multidisciplinary
health research collaborations, to improve vascular access
practice. It uses a case study of an NP in Australia involved in a
health research collaboration within vascular access to illustrate
this development, and further describes the potential impact of
NPs upon evidence-based practice development.

RESEARCH AND EVIDENCE-BASED PRACTICE
IMPLEMENTATION
Evidence-based vascular access practice requires an
interdisciplinary, bench-to-bedside approach. Throughout health
care the implementation of evidence-based practice at the
bedside is a continuing struggle, with many authors lamenting the
challenges associated with replacing traditional nursing habits with
evidence-based practice16-19. The Cooksey Report20 from the United
Kingdom (UK) distinguishes the varied layers of impediments to
evidence-based practice implementation, highlighting the need
for strategies which focus on both the first (scientist’s bench to
product/process/service) and second gaps (their routine use
in practice). The McKeon Report21 from Australia is similarly
disparaging of the ‘separation’ of research functions from the
hospitals and suggests greater integration of academic health
centres. For effective implementation of evidence into practice to
be achieved, systems that widely disseminate innovations need to
be established and health care staff need to be skilled to critique,
apply and evaluate evidence22.
Several studies have demonstrated that clinicians’ beliefs and
attitudes about research are indicative of whether they will apply
newly created evidence23-25. Clinicians across all health care
disciplines also need to be engaged and participatory in the creation
of the evidence in order to inform the generation of evidence across
specific health disciplines22. To reduce barriers to health care
research and evidence implementation, health care leaders have
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supported the creation of an infrastructure to engage clinicians
in evidence-based practice and the research process26. These
infrastructure strategies have included journal clubs, evidencebased practice programmes, health care research councils, centres
of research excellence, research symposiums, clinical research
fellowships and professor-in-residence programmes16,27-29. While
innovative, these strategies are rarely effective when adopted
in isolation, and without investment and endorsement by locally
respected clinical leaders26,30.

Figure 1
UK Medical Research Council: Key elements of the development and
evaluation process
Reproduced with permission from BMJ.com33
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COLLABORATIVE RESEARCH GROUPS
Current nursing and health research groups have learned from
past programmes where academic groups based in the university
sector have undertaken research in isolation and then found
their research outcomes were out-of-touch and unacceptable
for clinicians15. The Australian Governments’ National Health
and Medical Research Council (NHMRC) Strategic Plan31 includes
a priority action to accelerate the research translation via
collaboration between institutions towards research, translation,
education and patient care. Both the NHMRC31 and the UK Medical
Research Council32 highlight the need to plan implementation
of research from the earliest inception of the research design,
including involving future decision makers as an active strategy to
progress evidence into practice. It is imperative that researchers
consider end-users (for example, patients with an IVD and nurses
who care for them) and the intricacies involved in implementing
research into clinical practice from the outset of trial design.
Research will have no impact if clinicians and health care policy
makers ignore the results, and, conversely, if researchers do not
understand why this occurs. A circular, integrative concept of
health care research and implementation was illustrated by the
UK Medical Research Council in 200533 (see Figure 1).
In response to these recommendations, research groups have
developed collaborative partnerships between university-based
academics and skilled clinical, scientific, administrative and
educational staff. These partnerships share common purpose,
goals, mutual respect, informed participation and shared decision
making and often involve crossing the traditional discipline and
sector silos15. They focus on the development, undertaking and
implementation of research in a specific field, condition, topic or
health care setting (for example, nursing, cystic fibrosis, vascular
access, aged care).
13

Fostering partnerships between academics and clinical staff
provides a means to develop and implement research programmes
and outcomes. Communities of practice, such as clinical-academic
research partnerships, provide a strategy to create and share
knowledge which is meaningful for practitioners and increases
the likelihood that research outcomes will be successful when
implemented14. Each participant in the collaboration provides
complementary strengths and capabilities to ensure a wellrounded approach to research development and implementation30.
Health care systems are complex, and insufficiencies in health care
delivery require the development of multilayered novel solutions32.
An integrative, communicative, collaborative research group is
required to find, develop and evaluate successful solutions.

THE ROLE OF NURSE PRACTITIONERS
The roles and responsibilities of NPs are expanding daily, with large
representation practising within vascular access, predominantly
within North America. NPs are now considered expert clinicians,
educators, technicians, evidence-based practice advocates, opinion
leaders and policy makers, capable of delivering high-quality,
cost-effective care in a multitude of practice settings, including
vascular access9,13,34. These high aspirations and expectations are
supported by the outcomes achieved by this relatively new group
of health professionals35-39.
Advanced care nurses and NPs are distinctively positioned to
identify gaps in current evidence, as substantiated through
their daily practice9. These gaps can inform the development of
integrated and clinically orientated research. Internationally,
NP training involves the completion of tertiary studies at the
Masters or Professional Doctorate level, in the academic sector
in collaboration with clinical settings40,41. Frequently the tertiary
study includes the completion of research-based content, including

research methodology, critique of evidence and the interpretation
of statistical analysis42,43. With the training NPs receive during
their candidacy, NPs are able to combine their expert clinical
knowledge with their research familiarity — using the resources
that academic–clinical research collaborations have to offer.
This allows them to contribute to the development, undertaking,
evaluation and implementation of evidence for practice. NPs can
provide an intellectual and logistical bridge between the academic
and clinical health care domains, which has benefit for all health
care providers and recipients.
NPs do not work in isolation within their clinical practice. They
are a familiar and respected resource for the multilayered,
interdisciplinary health care team, able to provide knowledge and
skills during research projects and beyond. Their advanced verbal
and written communication skills used in their clinical practice
and service development are invaluable when undertaking
collaborative research projects. The skills and multifaceted roles
of NPs as expert clinicians, educators, technicians, opinion leaders
and policy makers, make them ideal and invaluable research
collaborators for academic staff.
NPs have the potential to benefit from the resources available to
them within the academic–clinical research collaboration. Academic
faculty and clinical staff who are part of the research collaboration
become an additional network of support and mentorship for the
NP. This includes the availability of faculty with high-level research
skills, training opportunities, support for research funding,
manuscript preparation and project management expertise. They
may also provide access to specialist non-clinical researchers
such as statisticians and health economists. The collaboration has
the means to be beneficial to all parties; including the patients,
family members and health care service.
14

CASE STUDY: AN AUSTRALIAN NP IN A VASCULAR
ACCESS RESEARCH COLLABORATION
After an extensive career in paediatric vascular assessment,
insertion and device management in the United Kingdom, and later
Australia, Ms Tricia Kleidon became the first NP in vascular access
and management in Australia in 2013 at the Royal Children’s
Hospital (RCH), Brisbane and since December 2014, the Lady
Cilento Children’s Hospital, Brisbane. Her professional career
has been dedicated to the development and implementation of
evidence-based practice in the multidisciplinary field of paediatric
vascular access. Ms Kleidon structures her practices as an NP
using the Strong Model of Advanced Practice44. Within this model,
five domains are utilised to support the advanced nursing practice
role: direct comprehensive care; support of systems; education;
research publication; and professional leadership.
To inform and develop her role as an advanced practitioner, Ms
Kleidon developed a research collaboration with the Alliance for
Vascular Access Teaching and Research (AVATAR) group, led by
Professor Claire Rickard from the NHMRC Centre of Research
Excellence in Nursing, Griffith Health Institute. Since its launch
in 2007, the AVATAR Group has developed to become a truly
multidisciplinary, collaborative, clinical and academic, teaching
and research group with representatives ranging from nurses and
medical practitioners from many clinical specialties (for example,
intensive care, anaesthetics, surgery, infectious diseases,
paediatrics), microbiologists, researchers, health economists
and statisticians. The AVATAR Group’s goal is to develop evidence
to ensure venous health and preservation through prevention
of complications associated with intravascular access, using a
multidimensional approach.
Ms Kleidon initially became involved in single-issue projects
within the AVATAR Group, and is now a part-time research fellow

within the research collaboration. Both the AVATAR Group and
Ms Kleidon have benefited from the partnership, with a range of
research projects developed, as seen in Table 1 (pull out tab
on left to see table). In addition, Ms Kleidon provided content
advice during the development of a postgraduate Master’s subject
on vascular access. The AVATAR group has utilised Ms Kleidon’s
expert and current clinical knowledge towards the development
of research questions, informed research design and problemsolving practicalities regarding the projects’ implementation. The
AVATAR Group has also utilised Ms Kleidon’s extensive network
within the RCH to improve the feasibility of undertaking research,
and to draw in other interested clinicians to work as research
nurses, and to join the AVATAR Group. In reciprocation, Ms Kleidon
has developed research skills including methodology, writing
and project management under the tutelage of research leaders
in the field of vascular access. The collaboration has resulted in
mutual mentorship, with Ms Kleidon able to mentor researchers in
advanced clinical expertise and skills. The health care staff, health
care facility and patients at the RCH have benefited from the timely
introduction of new vascular access evidence to the bedside. Both
the RCH and Griffith University have benefited through the building
of research and academic capacity through the mentorship of
developing health care researchers.
The evidence-based care facilitation structure enabled by NPs
is illustrated in Figure 2. It describes the people, benefits and
outcomes that can be achieved by sharing the skills and knowledge
available within the academic research group and health care
institution domains.

IMPLICATIONS FOR HEALTH CARE AND ACADEMIC
INSTITUTIONS
Barriers to clinicians’ use of research and implementation of
evidence are predominantly related to attitudes, challenges
15

The mutual growth of research capacity has benefits for health
care and academic institutions. The research will translate to
improve patient care and outcomes and increase the skill set of
both clinicians and academics15. Academic staff maintain their
programme of research grounded in clinical practice, which is
relevant to the bedside15. The implementation of evidence-based
practice in the field of vascular access has the ability to save health
care funds, through the reduction of preventable complications
and wasted resources. A recent Australian example of researchbased cost savings in vascular access includes the move from
routine to clinically indicated replacement of peripheral IVDs. This
is estimated to save A$7.60 per patient and approximately A$5
million over 5 years47. Further savings with the institution of future
vascular access research is realistic.

tap to
enlarge

	
  
	
  
Figure
2

NPs as evidence-based care facilitators: an illustrative model

in effecting practice change, lack of knowledgeable mentors
and insufficient resources (for example, time and personnel)
to conduct research26,45,46. Within vascular access and beyond,
academic–clinical research collaborations provide the necessary
resources and skills that would otherwise make clinical research
unachievable and the implementation of evidence impossible.
Together these collaborations enable the creation and sharing of
knowledge that is meaningful for the practitioners and can bridge
the gap in translating knowledge and implementing evidence.

The role of the NPs within these collaborations needs to be further
explored and evaluated for effectiveness. Their involvement in
research has the potential to drive sustained improvements in
health care which are informed by clinical need and supported by
the rigour of high-level research. A balance needs to be achieved
so that NPs are not overwhelmed with the responsibilities of
research to the detriment of their other roles and responsibilities
as a clinician. However, the completion of direct patient care is
not mutually exclusive from the other important domains of an
advanced practice nurse, as some aspects of practice involve
multiple characteristics of the roles demands.
Moving forward, NPs and academic health care staff need to
seek opportunities to collaborate to ensure they optimise the
creation and translation of evidence into clinical practice,
especially within the field of vascular access. Together they
have an opportunity to discover innovative, clinical- and costeffective solutions and ensure their rapid and successful
implementation at the bedside.
16

TABLE 1
CASE STUDY: VASCULAR ACCESS RESEARCH PROJECTS DEVELOPED BETWEEN MS TRICIA KLEIDON (NP) AND THE
AVATAR GROUP SINCE 2012

Project

NP Role

Central venous Access device SeCurement And Dressing
Effectiveness: the CASCADE Trial

• Lead pilot feasibility trials in paediatrics
• Associate investigator in national competitive grant funding
applications
• Chief investigator in industry linkage funding applications
• Project management

FLushing in Peripheral intravenous catheters (FliP):
A randomised trial of high versus low frequency.

• Leading pilot feasibility trials in paediatrics
• Chief investigator in university funding applications

Peripherally Inserted Central Catheter OutcoMes:
Polyurethane And silicone veRsus Endexo (PIC COMPARE)

• Chief investigator in a potential multisite, randomised
control trial

Central venous access device management in tertiary
paediatric care: a quasi-experimental study to evaluate
a multidimensional intervention

• Chief investigator

How to make your peripheral intravenous catheter
insertion a SUCCeSS: Implementation of a care bundle
to improve intravenous catheter insertion practices in
paediatrics

• Chief investigator in a national competitive funding
application

NP = nurse practitioner

17

Conclusion
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