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Improving paediatric prescribing practice in a district general hospital
through implementation of a quality improvement programme
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Abstract

Prescribing errors are a well recognised cause of adverse incidents and have a direct effect on patients.[1] This impacts on the doctor-family
relationship and results in breakdown of trust and communication.[2] This quality improvement project was carried out in the paediatric ward of
a district general hospital in Northern Ireland. A retrospective analysis of paediatric prescribing errors between January and December 2013
identified two errors that were felt to be secondary to under-reporting. A baseline audit was subsequently performed that highlighted 32 errors
across 12 drug charts.

A driver diagram identified three components contributing to prescribing errors and relevant tests of change were developed. The three
primary drivers included: education and communication, practical prescribing changes, and medicine reconciliation. Seven interventions were
implemented sequentially over a six month period and their effectiveness assessed by a prospective drug chart audit. Ten drug charts were
selected at random by the staff nurse allocated to medications on the day of audit. The charts were audited using a predesigned proforma and
the total number of errors counted. These were subcategorised and results displayed in graphical format after each intervention.

Seven audit cycles were completed in total after each intervention was put into practice. The number of errors (including percentage change
following each intervention) is as follows: intervention 1: 32 (+19%); Intervention 2: 31 (+15%); Intervention 3: 17 (-37%); Intervention 4: 12
(-56%); Intervention 5: 15 (-44%); Intervention 6: 7 (-74%); Intervention 7: 10 (-63%). In conclusion, permanent and successful measures are
needed to reduce prescribing errors in order to minimise the impact of staff changeover and knowledge deficits.

Problem

Anecdotal evidence suggested a number of prescribing errors were
occurring within the paediatric ward of a district general hospital
resulting in patient and medication safety concerns. The existing
incident reporting system was reviewed and felt to underestimate
medication prescribing errors as evidenced by a review of
submitted incident reports. A retrospective analysis of paediatric
prescribing errors between January and December 2013 identified
two errors, felt to be secondary to under reporting.

A baseline audit was subsequently performed that reviewed patient
demographics, allergy status, generic prescribing, drug dosage,
timings, drug reconciliation, antibiotic prescribing (indication and
duration), and legibility. Twelve drug charts were analysed
highlighting 32 errors - a significant increase from the amount of
errors officially reported. The clinical impact of these errors was
variable however there was significant potential to cause a serious
adverse incident affecting both the patient and the healthcare team.
This problem was confounded by the absence of a ward pharmacist
who has been appointed but had yet to start work.

Background

Previous research has acknowledged that paediatric patients are at
risk of encountering medication errors including prescribing
errors.[3] More recent research regarding paediatric prescribing has

targeted the use of electronic prescribing in paediatric practice.[4] In
reality, not all institutions have the resources necessary to
implement electronic prescribing and it is for this reason that quality
improvement projects are required to look broadly at how
prescribing practice could be improved. A recent systematic review
on this subject concluded that it is difficult to determine what
constitutes an optimal intervention and recommends more standard
studies in the future.[5]

There is existing evidence that providing targeted and
multidisciplinary feedback to clinicians and students results in
improved prescribing practice.[6,7] It is important to realise that
doctors rotate to different hospital sites throughout training and
therefore it is important to address process as well as outcome
measures to create a sustained improvement. This project aims to
provide clinician education as well as create interventions that will
help to improve prescribing practice.

Baseline measurement

A retrospective analysis of paediatric prescribing errors from
incident report forms submitted between January and December
2013 identified two errors, both felt to be secondary to under
reporting. Subsequently a baseline audit was performed reviewing
patient demographics, allergy status, generic prescribing, drug
dosage, timings, drug reconciliation, antibiotic prescribing
(indication and duration), and legibility. Twelve drug charts were
analysed using the designed proforma and 32 errors were noted.
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Twelve drug charts were initially analysed as this represented the
number of paediatric inpatients on the ward for that day. Future
audit cycles reviewed 10 drug charts per cycle and so to make our
results comparable we averaged the 32 errors across 12 drug
charts to equate to 27 errors within 10.

See supplementary file: ds5500.png - “Picture 1: A table showing
the results of a baseline kardex audit”

Design

A driver diagram identified three components contributing to
prescribing errors and relevant tests of change were developed.
The three primary drivers included education and communication,
practical prescribing changes, and medicine reconciliation.

This project was discussed with the cooperation and working
together group as part of a cross-border patient safety group. As a
result of these discussions a quality improvement project was
performed using plan, do, study, act (PDSA) cycles and multiple
audit cycles.

In total the project spanned six months with seven tests of change
being implemented over a three month period. These comprised of:
presentation of baseline data, staff completion of an online learning
module, introduction of a safety notice board, inclusion of data to
the nursing safety brief, introducing a medication administration
checklist, ensuring staff access to a regional patient information
system, appointment of a ward pharmacist, and finally developing a
pocket sized antibiotic reference tool.

Each intervention was implemented sequentially and effectiveness
assessed by a prospective drug chart audit. Ten drug charts were
selected at random by the staff nurse allocated to medications on
the day of audit. Results were collated in a run diagram in order to
disseminate progress to the team. It is important to note that some
of the interventions were one-offs and some were continuous and
the measured effect would be cumulative.

Strategy

Seven interventions were implemented in the form of PDSA cycles.
Each of these small tests of change were reviewed by subsequent
audit against the proforma used for our baseline audit. Each audit
was performed at least seven days after a new change was
implemented in order to let the intervention take effect. It was
decided that ten charts would be reviewed on each occasion and
the results collated in a run diagram.

Intervention 1 was the presentation of the results of our baseline
audit. The aim was to begin developing a culture of awareness and
education. We also aimed to highlight the significant scale of the
problem.

Intervention 2 was the completion of an online learning module
regarding prescribing. This was a free online module and so access
to the learning was easily accessible. Each member of medical staff

was asked to complete the module and provide a certificate of
completion. Over 70% of medical staff completed this module.

Intervention 3 was the introduction of a safety notice board. This
board was used to highlight the results of the most recent PDSA
cycle. We also updated a run diagram on this notice board so that
the team were aware of the progress we were making. The various
types of errors that were being made were also listed on this board.
Members of staff were not individually named in terms of the errors
they made. This was felt to be detrimental to the creation of a
learning environment.

Intervention 4 was two fold. Our data were included into a separate
nursing safety brief to ensure all members of the healthcare team
were aware of the team performance. A checklist for medication
safety was also added to the medication trolley at this time to help
raise awareness during the medicines administration process.

Intervention 5 was ensuring that medical staff had access to an
electronic care record (ECR) which is a system that enables
clinicians to review prescriptions from patients' general practitioner.
This was felt to help address concerns regarding medicines
reconciliation.

Intervention six was the introduction of a ward pharmacist. As
mentioned earlier, funding had been received for a ward pharmacist
outside of the remit of this project. The introduction of a pharmacist
was felt to potentially have a significant impact upon our audit
results and so was considered as an intervention for the purposes
of this study.

The final intervention was the introduction of a pocket sized
antibiotic guideline for prescribing staff. This acted as a reminder for
clinicians to consider the choice and duration of each antibiotic
prescribed.

Results

The various changes led to a global improvement in paediatric
prescribing; a reduction in errors of 63%.

When we equated our baseline audit to 27 errors across ten charts,
we noted an increase to 32 errors after our first intervention. This
represents an increase in errors of 19%.There was slight
improvement after our second intervention (completion of an online
learning module) with 31 errors identified. However, this still
represents an increase in errors from our baseline data of 15%.
Introduction of a safety notice board resulted in a significant
improvement in performance with 17 errors noted which equate to
an improvement of 37% from our baseline. This global improvement
continued with our fourth intervention, introduction of a medication
administration checklist, with an improvement of 56% from baseline
(12 errors). The fifth intervention was not successful in itself
however due to a cumulative effect of other interventions a global
reduction of 44% was still achieved. The appointment of a ward
pharmacist (the funding of which was outside the remit of this
project) resulted in ongoing reduction of errors (74%, or seven
errors). The final intervention, a pocket sized antibiotic reference
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tool, was again not individually successful but a sustained
improvement was achieved from baseline with 10 errors recorded
across 10 charts; an improvement of 63% from the initial audit.

This represents a significant improvement in prescribing practice,
thereby reducing the potential impact on patients of prescribing
errors. The main difficulty encountered during the PDSA cycles was
regarding resistance to change and buy-in from junior medical staff.
Continued encouragement helped to address these issues.

See supplementary file: ds5501.png - “A run diagram showing the
impact of each intervention on prescribing practice.”

Lessons and limitations

A number of lessons were learnt through the duration of this project.

We noted that there were unsuccessful PDSA cycles: presentation
of baseline data, completion of an online learning module, staff
access to ECR, and the introduction of handheld antibiotic
guidelines. The remainder of the PDSA cycles appeared to be
globally effective. These interventions targeted various areas within
our initial driver diagram so it is difficult to ascertain the reasons
why they were unsuccessful. It is felt by the team that various
factors such as time pressure may have played a role and this
reinforces the difficulty in finding optimal interventions. The biggest
challenge faced during this project was surrounding buy-in from
medical and nursing staff. Senior staff and those with an interest in
patient safety were proactive in encouraging more junior team
members.

A limitation is that his quality improvement project was performed in
the six months prior to changeover of staff. This project showed that
education can improve prescribing practice however further work is
required to ensure any changes are sustainable. Some of the PDSA
cycles involved continuous changes whereas some interventions
were one-offs. Further ongoing work is needed to help address
sustainability within the trust. A factor to be considered when
reviewing the results is that each intervention would have a
cumulative effect from any previously implemented interventions.

Each of the planned interventions were cost effective as no external
funding was required and the interventions did not involve
excessive time pressures to staff. However, it must be factored in
that external funding had already been approved for the
appointment of a pharmacist outside of our planned interventions.
The time taken to complete the online learning module was felt by
those involved to be minimal as the module was completed within
thirty minutes by each staff member involved.

Conclusion

Significant improvements were made when we targeted the primary
driver of communication and education. We believe that a focus of
education and awareness will help create an ethos of patient safety
and a climate for change within the trust.

We need to introduce permanent and successful measures to
reduce prescribing errors in order to minimise the impact of staff
changeover and knowledge deficits. The most significant change
followed the introduction of a patient safety notice board which
reduced the number of errors from 31 to 17. This represents a
percentage reduction of 45% following a single intervention. It
follows from this that education and awareness is paramount to
continued professional development and quality improvement.
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