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Virtual Drug Round: Development and Next Steps

PAM MOULE, FIONA BASTOW & LIZ BERRAGAN

Abstract

Internationally, nurses are responsible for the accurate administration of drugs to
patients in their care, something that is vital to maintaining the safety and well being
of patients. Whilst educational input to drug administration is provided, there remain a
high number of errors in medicine calculations and delivery. To address these areas
of concern different approaches to the development of knowledge and skills in
medicine administration are being explored.

This paper discusses the development and proposed implementation of a virtual drug
round (VDR) in a University in the United Kingdom that aims to support the safe
administration of medicines. It reflects on the processes of developing the VDR in
some detail and considers the implementation plan. Proposals for evaluation are also
considered that will inform ongoing development and transferability.

Introduction

Internationally, nurses are responsible for the accurate administration of drugs to
patients in their care, something that is vital to maintaining the safety and well-being
of patients. To promote safe practice student nurses internationally receive education
in the calculation and delivery of medicines and are often required to achieve
professional competency in such skills (NMC 2010a, Australian Commission on Safety
and Quality in Health Care 2009, World Alliance for Patient Safety 2009, Hughes
2008.) Despite educational input and testing, errors in drug administration delivery are
recorded and it is felt that a number go un-reported (NPSA 2007, NRLS 2004.) This
has led to an exploration of different approaches to educational provision that might
enable the development of essential knowledge and skills for safe drug administration
practice.

This paper discusses the implementation of a Virtual Drug Round (VDR) that aims to
support the development of nurses’ knowledge and skills for safe administration of
medicines. It considers the relevant international background literature and policy
including the importance of safe administration, the development of objective
structured clinical examinations (OSCEs) and use of e-learning to support drug
administration. Insight is given into the development of the VDR and its planned
implementation, before reflecting on the next steps.

Background

Drug administration is a key part of the nurses’ role, taking an estimated 40% of
nursing time (Audit Commission 2001) and errors in the delivery of medicines are
reported as a cause of many adverse care incidents (NPSA 2007 and 2009). Often
these errors occur when human factors interact with complex systems for prescribing,



dispensing, administering and monitoring drugs. Whilst there is an increasing
acceptance that weaknesses within healthcare systems need review to minimize
errors and that the simplification and standardisation of systems can reduce errors
(Henriksen et al. 2008), there is still a need to ensure staff have relevant education
and understanding to support safe administration of medicines.

The OSCE offers one way for developing vital drug administration skills. Originally
developed for the assessment of medical students in Dundee in the 1970s (Harden
and Gleeson 1979), it spread beyond medical education to other health care
professions including radiology (Marshall and Harris 2000), physiotherapy (Nayer
1993; Wessel et al. 2003), and nursing (McKnight et al. 1987; Ross et al. 1988; Alinier
2003). Contemporary literature suggests that the predominant strategy used to assess
competency in skills environments in nurse education is now a modified form of OSCE
within a simulated environment. It is suggested that this provides a valid and reliable
tool for the assessment of clinical skills within a simulated environment (Nicol and
Freeth 1998; Khattab and Rawlings 2001; Alinier, 2003; Major 2005). Conversely,
concerns continue to be raised regarding resource implications, the lack of emphasis
on holistic care delivery and its limited transferability to practice (Knight 2001; Rust
2001; Redfern et al. 2002; Rushforth 2007). In relation to the teaching, learning and
assessment of drug administration, OSCEs and simulation are used in HEIs in relation
to patient safety (Paparello et al. 2004), extended nurse prescribing (Franklin 2005)
and medication calculations (Hutton et al. 2010). They have also been used as part of
online electronically delivered OSCE assessment in radiotherapy (Palarm et al. 2003).

E-learning is used by a number of higher education institutions (HEIs) to support the
provision of health care education. A recent survey of 25 HEIs in the United Kingdom
(UK) revealed that 100% of institutions were using a virtual learning environment to
support student learning. Interestingly, 68% (n=17) were using e-assessment and 60%
(n=15) were providing access to multimedia resources such as simulations (Moule et
al. 2010). Yet it is suggested that the provision of clinical skills through e-learning has
been considered a challenging area and the effectiveness has been difficult to quantify
(Gormley et al. 2009). Examples of successful use have included the delivery of
resuscitation skills (Moule et al.2008) and of clinical skills to undergraduate medical
students, who displayed deep learning traits when using e-learning and performed
better in subsequent OSCEs (Gormley et al. 2009). Further evidence from the field of
medical education in Sweden also suggests virtual patient simulation used for learning
and assessment supports learning (Botezatu et al., 2010a). In fact, Botezatu et al.
(2010a) suggested that virtual patient simulation assessment results were consistently
superior to those obtained with regular course assessment. Given these positive
findings it was felt appropriate to develop a VDR to support student nurses’ skills in
the safe administration of medicines.

Development of the VDR

The VDR was developed in a University in the south-west of the UK. It is part of a wide
e-learning development programme at the University that focuses on the use of virtual



simulation to support learning. The VDR focuses on developing safe practice in
medicines administration and promoting awareness of safe practice and patient safety
issues. Development of this pilot project was supported by a grant from the University
e-learning centre and involved a variety of clinical, technical and academic staff with
a range of experience. Staff from clinical areas had backgrounds in acute medicine,
critical care and surgical nursing as well as pharmacy. The technical staff had a variety
of experience in developing a range of e-learning tools. The academic staff included
tutors from the pre- and post- registration nursing courses, and all branches of nursing
and midwifery were represented. A working party was set up with regular meetings at
which staff contributed to the development of the tool. This was especially important
to ensure that the scenarios reflected current practice and were realistic (Botezatu et
al., 2010b.) Acore group of staff then went on to develop the learning objects and
scenarios with regular reviews by other team members.

Within the UK undergraduate and diploma education student nurses undertake a
three-year pre-registration programme. In each year they undertake a variety of
theoretical and practice modules, each includes a requirement to attain knowledge
and skills essential for registration. In Year 1 nursing students have theoretical and
practical skills sessions that explore issues in medications administration, as well as
undertaking supervised experience in placement.

From a practical perspective, large numbers of nursing and midwifery students (>750
per year located across three disparate campus sites) dictate that simulation time
within the University is limited, restricted by time, space and geography. Virtual
simulation is one answer to such pressures on resources (Cook and Triola 2009) and
has been shown to have a significant role in many education courses (Ellaway et al.
2009.) Anecdotal feedback from students suggests that they would like more
simulation time and do not have consistent opportunities to participate in medication
administration in clinical placement due to a number of reasons. The Nursing and
Midwifery Council (NMC) standards emphasise the importance of practice in all
aspects of medications management and their standards require that students
simulate advanced administration techniques such as patient group directives (PGD)
(NMC 2010b.) The advantages of the VDR include enabling students to learn at their
own pace, practice decision making skills in a safe environment and provide evidence
of their learning, for example through assessment (Ellaway et al. 2009; Botezatu et
al., 2010b).

Nursing students have practical assessments, OSCEs in administration of medication
and are given step-by-step guidance in preparation for this. This tool is intended to
support student learning for OSCEs and practice by enabling students to practise drug
administration in a safe simulated environment at their convenience. Students will
have an opportunity to follow the published safe practice guidance in preparation for
OSCE assessment, based on the latest NMC guidance (2010a) so that they practice
the correct procedure for drug administration. It is proposed that students will be
introduced to the VDR after doing practical drug administration scenarios is clinical



skills sessions. They will access the VDR during the self-directed learning time in the
weeks prior to the OSCE, to give them maximum opportunity to practice drug
administration skills. They will be encouraged to explore all the scenarios and they will
be able to revisit any scenario as many times as they wish. Students can print out a
summary of their activity and can record this in their portfolio of achievement. This can
also be used as evidence in their practice alongside skills competency documentation.

It is, however, recognised that there are many factors that can influence the likelihood
of adverse drug administration incidents, despite nurses following the correct process
of medication administration (Hughes 2008; Australian Commission on Safety and
Quiality in Health Care 2009; NRLS 2004). It would be unrealistic to provide scenarios
with no reflection of real-life incidents, consequently common difficulties are also
explored within the VDR including the most common adverse incidents recorded by
the NPSA (2007): interruptions, omissions, incorrect prescriptions and incorrect
documentation. The drug round allows the student to make mistakes, which are
corrected by the virtual ‘mentor’ who will give appropriate feedback via the pathway
responses. This reflects the experience that students will have when involved in drug
rounds, however, the responses will emphasise the implications of incorrect decisions
so that students are exposed to the reality of an adverse drug incident. This provides
a safe learning environment in which students will not only learn about the correct
procedures but also about the complexities of this aspect of nursing care. By following
the ‘incorrect’ decision pathway students can learn about the consequences of their
adverse medication incidents and learn to respond appropriately and safely. Students
will be able to print out the pathway of decisions they have taken to see where they
made correct and incorrect choices so that they can review their progress and
important points of learning. As well as using the VDR in isolation, it may be used in
peer groups or by facilitators to support ongoing education and maintenance of skills.

Implementation Plans

The VDR will be implemented in phases and currently it is part of the Year 1 nursing
programme used to prepare students for their OSCE. This first phase is based on a
small service user group in an in-hospital situation, where the highest levels of
medication errors are recorded (NPSA 2007.) The tool is designed to allow student
access through the internet when they need it, therefore it could be used to revisit
administration techniques. Further development of the VDR in years two and three will
build in more complex issues of medication administration in order to further promote
safety in drug administration.

As well as practising the correct OSCE procedure, students will be encouraged to
follow ‘incorrect’ pathways as discussed above. As the problems are based on real-
life experiences it is hoped that this will enhance their experience and reflect situations
that students may encounter in practice. Through the VDR the students should be
equipped to deal with real life situations. It is anticipated that students will be able to
use their printed off pathway to show progression, which could contribute to formative



assessment in the future. This could also be used as evidence of understanding in
practice placement assessments.

Evaluation Strategy

As a pilot, the VDR will be evaluated to find out about the student experience and how
they perceive it prepares them for their OSCE. Initially an informal evaluation will be
solicited to establish general positive views and difficulties, employing an approach
used by Paparella et al. (2004). A more formal evaluation is planned to include a
guestionnaire to all students and focus groups that will allow more in-depth discussion
and exploration of student views. It would also be useful to establish if the educational
provision has any impact on practice, and there is the potential to measure this through
the achievement of OSCEs and to record knowledge attainment through pre- and post-
testing as used previously (Moule et al. 2008). Additional data will be collected that
records student use of the VDR. University ethics approval will be gained prior to any
data collection. The findings will be used to inform further development of the VDR
and ongoing use.

Conclusions and Next Steps

It is anticipated that the VDR will be a valuable learning tool that can be developed for
use throughout the curriculum. Not only can more complex patient scenarios be
explored in the future, but specific needs can be facilitated. An example in
development is patient group direction (PGD) which legally student nurses cannot
administer. The NMC (2010) essential skills clusters require student nurses to simulate
PGD administration. This is where there is an agreed pre-prescribed drug that can be
initiated by a nurse based on their assessment of a patient’s condition (RCN 2006.)
Student nurses need to demonstrate knowledge and use of this skill before
qualification. The VDR is an ideal way of allowing students to gain knowledge and
understanding of this essential nursing skill. Our evaluation of students and staff
experience of the Year 1 VDR will inform any future developments.
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