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Foreword

Welcome to the latest edition of the International Journal of Clinical Skills (IJOCS), Volume 7, Issue 3, May 2013.

Working out of hours is associated with heightened levels of fatigue among medical staff, when compared with day work.
Professor Aidan Byrne leads a group of researchers to investigate the effect of ‘out of hours’ working on the mental workload of
anaesthetists during routine practice. The study supports the use of mental workload measurement as a technique to measure
the effect of changes in the anaesthetic working environment. The technique could be used to provide a method of identifying
individuals or periods of high mental workload and to measure the effectiveness of putative risk reduction strategies.

Doctors are often interrupted during the course of their clinical activities and it is likely that such distractions contribute to
medication related errors. However, the impact of distraction on an individual's ability to perform drug related calculations has
never been formally tested. Our colleagues at Queen’s University Belfast, Northern Ireland, investigate cognitive distraction and
discuss interesting findings which should be incorporated into every medical curriculum.

Extensive research indicates that adults learn best when they are motivated, self-directed, and can choose what and how they
learn. This is especially important for postgraduate continuing professional development. Dr Anita Young and Dr Helen Meldrum
of Bentley University, USA, present a study focusing on continuing pharmacy education. This thought-provoking study clearly
demonstrates that all stakeholders in pharmacy education need to consider moving forward to revise the underlying structure of
the continuing education experience.

As always, your feedback is invaluable for the continued development of the International Journal of Clinical Skills — the only
peer reviewed international journal devoted to clinical skills (e-mail: feedback@ijocs.org)
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‘Shush! I am counting!’ - The impact
of distraction on medical students’
ability to perform drug dose calculations

Contributors Abstract

Miss Anna Leersson BA Background:

Undergraduate Student in School of Psychology Doctors are often interrupted during the course of their
clinical activities and it is likely that such distractions

Dr Judith Wylie BA PhD contribute to medication related errors. However, the

Senior Lecturer in School of Psychology impact of distraction on an individual's ability to perform

drug related calculations has never been formally tested.
Dr William Scott BSc PhD

Lecturer in School of Nursing and Midwifery Aim:
This study aims to assess the impact of cognitive
Dr Gerry Gormley MD FRCGP distraction on medical student’s drug calculation abilities.
Senior Clinical Academic General Practitioner ?
Methods:
"Queen’s University Belfast, Belfast, Northern Ireland Medical students were randomised into either an
intervention (distraction) or control group. Participant’'s
¢ Centre for Medical Education, Queen’s University base line numeracy ability was measured. Both groups

Belfast, Belfast, Northern Ireland were asked to perform a series of drug related
calculations. However, in the intervention group a series
of ‘clinical statements’ were read out and participants had

to remember these statements whilst performing the drug
calculations. The control group performed the same drug
calculations, but in a quiet environment.

Correspondence

Dr Gerry Gormley

Department of General Practice
Queens University Belfast

4th Floor; Dunluce Health Centre
1 Dunluce Avenue

Belfast

BT9 7HR

Northern Ireland

Results:

Those participants who were distracted had a
significantly lower score in the drug calculation test (P <
0.005). Objectively measuring participant's numeracy
ability correlated with their performance in the drug
calculation test for both the distraction (P < 0.01) and
control groups (P = 0.001).

E-mail: g.gormley@qub.ac.uk
Tel: +44 (0) 2890204252
Fax: +44 (0) 2890310202

Conclusion:

Cognitive distraction appears to have a negative impact
on medical student's ability to perform drug related
calculations. Non-technical skill training, such as dealing
Keywor ds with interruptions, should be an integral part of the
medical curriculum.

Medical student

Numeracy skills _
Drug calculations Introduction

Distraction
Accurate and safe prescribing is a fundamental skill for all
practicing clinical doctors. However, medication errors
are recognised as a common cause of adverse drug
events and have the potential to result in significant
patient morbidity and mortality [1 — 4]. Errors in drug-dose
calculations are one of the many steps that can contribute
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to such adverse drug events occurring [5]. Even in a
relatively quiet testing environment it has been shown
that many healthcare professionals are challenged in
accurately carrying out such drug-dose related
calculations [0, 7].

When performing such calculations in the workplace,
healthcare professionals encounter many distractions
and interruptions [8, 9, 10]. Such disruptions can arise
from various sources including work colleagues, patients
and their relatives [11]. It is likely that disturbances are

one of the many contributory factors to drug calculation
errors [12, 13].

Environmental strategies have been developed that aim
to reduce such distractions occurring during the
preparation and administration of medication in the
workplace. For example, nursing staff may wear a tabard
with signage discouraging interruptions while carrying out
drug-related activities [14, 15]. Junior doctors frequently
perform drug calculations and prescribe in the workplace.
A large proportion of these doctors are known to have
made mistakes in their prescribing and are less likely to
avail of such organisational strategies to minimise any
interruptions during medication-related activities [16, 17].

Developing competency in prescribing, and measures in
preventing errors in prescribing, are of vital importance
and should start at an undergraduate level. However, it
has been acknowledged that graduates often feel
insufficiently prepared to prescribe safely [16, 18]. The
aim of this study is to assess the impact of cognitive
distraction on medical students’ ability to perform
drug-related calculations.

Methods

Fourth year medical students at Queen's University
Belfast were invited to participate in the study. At the
beginning of the academic year students were randomly
allocated to one of six teaching groups. Two of these
groups were approached (December 2011) to take part in
the study (n = 36+37). One of these cohorts was
randomly selected to be an intervention (distraction)
group and the other a control group.

Consenting students completed an anonymised
questionnaire to ascertain their age and sex. Participants
were asked to indicate their numeracy ability on a 10cm
visual analogue scale (ranging from 0 = poor to 10 =
outstanding). Their numeracy ability was also measured
using a psychometric test [19]. In this test, participants

www.ijocs.org

were presented with a series of questions that assessed
a range of numeracy skills including calculation, algebraic
reasoning, graphical interpretation, proportionality, ratio
and estimation. Participants were asked to complete the
numeracy test within 30 minutes. The maximum potential
score was 32 and the minimum 0.

Following this, participants were asked to complete a
drug calculation test. This test comprised 7 drug dose
calculations, all of which were published in previous
studies and deemed by faculty to be at an appropriate
academic ability for fourth year medical students [6, 20].
The maximum potential score was 7 and the minimum 0.
Participants were instructed to attempt all questions
within a 14 minute time limit.

The control group completed this drug calculation test in
a quiet environment without any distraction. The
distraction group completed the same drug test in an
environment with distractors. The distractors took the
form of a series of 14 verbal statements typical of
interruptions encountered in a clinical ward situation (e.g.
‘Mr Moore’s daughter is on the telephone asking about an
update on his condition”). Participants in the distraction
group were informed that while carrying out the
drug-related calculations, they also had to listen to the
statements and that they would be asked questions about
these statements following completion of the drug
calculation test. Participants were not allowed to make
any notes relating to the distractor statements. The
subsequent questions were posed in the same order as
the verbal distractor statements had been presented.
Participants entered their responses to these questions
on a separate sheet. At no stage during the study were
participants allowed to use a calculator.

This study received ethical approval by the School of
Medicines Ethics committee, Queen’s University Belfast,
Northern Ireland.

Analysis

Correlations were used to investigate the relationship
between scores on the drug calculation test, the baseline
numeracy measure and self-rated numeracy ability.
Analysis of variance was used to examine differences in
the drug calculation scores between males and females,
and between the distraction and control groups. The
similarity of the distraction and control groups in terms of
age and sex was investigated using chi-square analysis.
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Results

Performance in the numeracy test

64 out of 73 students agreed to participate in the study.
The age (modal age group = 20 — 22 years) and sex
(male = 26/64, 40.6%; female = 38/64, 59.4%) of
participants were in keeping with the total year group
(mean age = 21.5 years; male = 101/249, 40.6%,; female
= 148/249, 59.4%). There were 30 participants in the
distraction group and 34 in the control group (Table 1).
There were no significant differences between the two
groups in terms of age (x2(1, N =64) = 2.76, P = 0.25) or
sex (x 2(1, N=64) = 0.68, P = 0.80).

Table 1: Characteristics of participants in the control
and distraction groups

: Control Group : Distraction Group

Male (%) 13/34 (38.2) 13/30 (43.3)
Female (%) 21/34 (61.8) 17/30 (56.7)
Mean age (years) (range) 21.8 (20 - 31) 21.2 (20 - 25)
Perceived numeracy abllity (cm)* 56 6.7
Mean numeracy test score (SD) # SRR 18.7 (5.1)

* As measured on a 10cm visual analogue scale (ranging 0 = poor to 10 = outstanding)
# Numeracy test score as measured on their performance in the Mulhern and Wylie
numeracy test (Scores ranging from a potential minimum 0 to @ maximum 32)

Drug calculation test performance

Drug calculation test scores ranged from 1 to 6 (mean =
3.93; SD = 1.25) in the distraction group and from 2 to 7
(mean = 4.42; SD = 1.18) in the control group. A 2
(condition) x 2 (gender) between groups anova revealed
a main effect of condition on drug calculation test score
(F(1,60) = 8.88, P < 0.005), with participants in the
distraction group scoring more poorly than those in the
control group. There was no main effect of gender, and no
group by gender interaction. Self-rated numeracy ability
and performance in the drug calculation test correlated
for the distraction group (r(28) = 0.51, P < 0.005) but not
for the control group. Numeracy test scores and drug
calculation test scores correlated significantly for the
distraction (r(28) = 0.47, P < 0.01) and control groups
(r(32=10.53, P =0.001).

Distraction

The mean number of correct responses to the distractor
statements was 5.4/14 (SD = 2.13). Figure 1 displays
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mean correct responses for each of the 14 distractor
questions.

There was no correlation between drug calculation
scores and the number of correctly answered distractor
questions (r(28) = -0.057, P = 0.765), and no significant
sex difference was detected on distractor question
scores (1(28) =-7.21,P=0.477)

Figure 1: Percentage correct responses to each of
the distractor questions
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Discussion

The findings of this study suggest that cognitive
distraction has a negative impact on medical students’
ability to accurately perform drug-dose-related
calculations. Participants' memory for the distracting
information was relatively poor too, which suggests that
students struggled with processing unrelated information
while engaged in calculation. Overall, those students who
perceived themselves as having better numeracy ability
did not perform better when carrying out drug-dose
calculations. However, their objectively measured
numeracy ability correlated with their performance in
carrying out drug-dose calculations, whether being
distracted or not.

One of the most widely accepted models of memory and
attentional processes is the multicomponent model of
working memory [21, 22]. Itis largely agreed that working
memory is used in tasks that require integration of new
stimuli with long-term memory, and the maintenance of
information for complex tasks such as problem solving
and reasoning. Importantly, working memory is
considered to be of limited capacity. Mental arithmetic
can be assumed to be a demanding task for the working
memory system [23]. In a situation where an individual is
required to divide their attention between performing a
mentally demanding task and responding to external
stimuli, it is not surprising that they might struggle to
successfully complete both tasks, particularly when the
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secondary task is also taxing to the working memory
system.

Results from our study would indicate that distraction has
a detrimental impact on medical students’ ability to
accurately perform drug calculations. However, we are
unable to determine if such distractions contribute solely
to adverse drug events occurring in practice. Causes for
medication errors are often multifactorial and
interventions to individual problems are less likely to
make a positive impact [16].

However, defining and addressing any potential
contributory sources of error are to be welcomed.
Providing solutions to such error-provoking conditions,
such as distraction, are of importance in the overall aim of
minimising adverse drug events.

Competency in prescribing is a complex, socially
positioned skill [16]. Prescribers are required to apply
their knowledge of medications in the clinical environment
and react to the many different contextual stimuli and
features that are invariably present in such busy
workplaces. Therefore developing expertise in
prescribing requires educational endeavours that link
prescribing theory to practical knowledge and
performance. Such educational frameworks need to
consider issues that relate to the prescriber, the
environment they work in and the complex interplay
between them [16].

From an educational perspective, development of
competency in prescribing should be an ongoing and
contextual process across the undergraduate-
postgraduate continuum. In undergraduate medical
degree programmes greater emphasis should be placed
on generic skills such as numeracy. Findings from our
study would suggest that students’ self-assessment of
their numeracy ability did not correlate with their ability to
accurately complete a drug-dose calculation test.
However, our findings indicated that performance in a
drug calculation test did correlate with objectively
measured numeracy ability. It is known that assessment
of one’s own abilities is challenging and often inaccurate
[24]. Feedback on performance provides useful
information for an individual to make a more accurate
assessment of one’s own ability [25]. It could, therefore,
be argued that medical students should have formal
numeracy testing, with remedial work provided for
Individuals who are more challenged by numeracy related
tasks.

Consideration should also be given to developing

www.ijocs.org

students’ coping strategies in dealing with the many
non-technical issues that they may encounter in the
workplace such as distraction and interruptions.
Interprofessional-based educational programmes have
an important role to play in emphasising the use of
effective of communication skills between healthcare
professionals, and the potential impact that interruptions
can have on an individual's performance. Modifications to
workplace environmental and organisational factors also
have the potential to mitigate the risk between
interruptions and medication-related errors. Even simply
having designated quiet areas on the ward for staff to
perform drug-related activities should be considered.

The findings of this study have to be considered within its
limitations. In order to control for confounding factors the
study was not carried out in an ecologically valid setting.
Though cognitive distraction was found to have
negatively affected participant's ability to correctly
perform drug calculations, the effect was small. This may
be due to the small number of drug calculations
presented to participants, although the amount of
questions used in this study were in keeping with other
similar studies [6, 20]. The secondary task (answering
questions relating to the statements that were called out
during the drug calculation test) — was generally
performed poorly by all participants. Nevertheless,
primacy and recency effects (i.e. peaks in recall for items
at the start and the end of a series of items) were found,
which suggests that participants were attending fully to
the secondary task as well as the primary task (i.e.
performing the drug calculations). This study was carried
out on a sample of students from one cohort. Though
participants’ characteristics in this study were comparable
to the total year group, the results may not be truly
generalizable to other medical schools.

Further research is required to help clarify if the same
effect is present in practicing doctors and other
healthcare professionals. Furthermore, it would be
important to measure the effect of fatigue on healthcare
professional ability to accurately perform drug dose
calculations and other medication related activities.

In summary, competent prescribing is a complex
contextual skill. Multifaceted and strategic approaches
are required in order to reduce medication related errors
and adverse drug events occurring. From an educational
perspective, a greater emphasis is required in linking
theory and application of knowledge in clinical practice.
Non-technical issues, such as distraction, have the
potential to impair an individual’s ability to accurately and
safely prescribe. Training, starting at an undergraduate
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level, needs to make students mindful of the potential
impact such distractions may have on their ability to
prescribe safely. Their learning should also equip them
with coping strategies to mitigate such error provoking
situations and adverse drug events occurring.
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We all have hopes and dreams, many of these in childhood. But life’s twists and turns can make or break a future. Colours of Childhood is a tribute
to childhood and its many colours. It includes contributions from over one hundred people from all walks of lite; they include religious leaders,
royalty, sporting personalities, actors, politicians and musicians, just to name a few. Over a hundred poems accompany the contributors’ messages,
with each poem giving a distinctive insight into childhood and much more. The full-page colour illustrations throughout the book provide a

thought-provoking background to the poems. Childhood should be a time to be carefree and happy — but not all of us are so lucky. This unique
anthology depicts also human determination and courage, as well as the urge to love and help others. It gives us hope for a better, more united
world. What were your childhood hopes and dreams? Wherever life leads you, Colours of Childhood is sure to inspire you and brighten your way.
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