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S u m m a r y

The research undertaken for this thesis aim ed to address the current deficit which exists in 

relation to the status o f  m edication safety in Irish hospitals and add to the lim ited body o f  

published data available from  any ju risd iction  in relation to the operation o f  hospital 

m edication safety program m es.

This thesis com m ences w ith a description o f  a tem plate for the design and im plem entation 

o f  the ideal m edication safety program m e, based on a synthesis o f  the 6 years experience 

o f  the author as a m edication safety officer and on review  o f  the literature. The m edication 

safety program m e designed for an acute teaching hospital in Ireland (Hospital X) was then 

com pared to this tem plate in order to profile the progress m ade by the hospital to date and 

highlight future areas for developm ent.

An analysis o f  the m edication safety errors subm itted to a voluntary reporting system  in 

Hospital X over a period o f  5 years was then undertaken. A n epidem iological approach 

was adopted in relation to the data analysis which involved first investigating the com plete 

dataset and then focusing on the subset o f  errors which had caused harm  to patients. The 

trends regarding reported errors in Hospital X  were found to be broadly in line w ith those 

established in relation to large-scale national reporting system s: a m inority o f  errors 

resulted in patient harm  (6.2% ); the m ost frequently reported error types were ‘m issed 

dose’ and ‘incorrect dose’ (19.7%  and 16.5% o f  the total, respectively); a small num ber o f  

event types (10) accounted a m ajority (70% ) o f  patient harm ; and the m edications m ost 

frequently associated w ith patient harm were opiates, cardiovascular agents, and insulin 

(w hich accounted for 49%  o f  all harm ful events).

The author then focused on a tool for gauging the status o f  m edication safety in a hospital 

environm ent, i.e. the assessm ent o f  safety culture. Unlike other aspects o f  safety, safety 

culture can be easily m easured by the application o f  validated instrum ents, and in the case 

o f  the Safety A ttitudes Q uestionnaire (SAQ ), the scores from  the assessm ent have been 

associated with both patient and staff outcom es. The SAQ was successfully used to 

m easure the status o f  safety culture on an A cute M edical A dm issions Unit (AM AU) o f  

H ospital X. W hen the results o f  the SAQ were benchm arked against international data, the 

A M A U  com pared favourably in all dom ains indicating the presence o f  a positive safety 

culture.



Both the analysis o f medication errors submitted to the voluntary reporting system and the 

results o f the SAQ identified key medication safety concerns which were subsequently 

addressed by means o f targeted initiatives. The first o f  these initiatives focused on the 

administration stage o f the medication use process. The analysis o f medication error data 

had highlighted that two-thirds o f the reported errors occurred at the point of 

administration and in the SAQ nurses had expressed their concern that the high frequency 

o f interruptions and distractions during medication rounds increased the risk o f medication 

errors. A set o f interventions (a checklist, behavioural modification techniques, visual 

alerts in the form o f red aprons and signage, staff training, and PILs) was designed and 

introduced in Hospital X and was subsequently found to significantly reduce the 

interruption and distraction rate during medication administration.

Two further initiatives were designed and implemented to improve the safety o f the 

prescribing stage o f the medication use process. The first o f these addressed errors in 

prescription writing by means o f a process o f regular audit and feedback to prescribers. 

Using this approach in Hospital X over a 9-month period significant improvements were 

demonstrated in several prescription writing criteria, such as allergy box completion and 

the overall level o f clarity. A second initiative concerned restricting the prescribing of 

high-risk medications according to the seniority o f prescribers in order to reduce the 

chance o f serious errors arising as a result o f a knowledge and experience deficit on the 

part o f junior doctors. The basis o f  the initiative was defining a set o f circumstances under 

which such medications could be legitimately prescribed in Hospital X, i.e. which grade of 

doctor was authorised to prescribe them and what level o f involvement in the prescribing 

decision was required by senior members o f the medical team.

The research described in this thesis demonstrated that a hospital medication safety 

programme could identify, prioritise, and address medication-associated risks and thereby 

improve patient safety. The improvement initiatives undertaken have the potential to be 

transferred to healthcare organisations both in Ireland and abroad, and therefore the 

findings should be o f interest to a large number o f  healthcare professionals working in the 

area o f risk management and patient safety.
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Chapter 1

^He ^voCution oftfie (Patient Safety Movement



Chapter I: Evolution o f  Patient Safety

1.1 Introduction

Patient safety can be defined as ‘the avoidance, prevention, and amelioration of adverse 

outcomes or injuries stemming from the process o f healthcare’.' In the 1920s the potential 

harm that could result from medical treatment was overtly accepted with the introduction 

of the term ‘iatrogenic disease’ which has the literal meaning of ‘illness induced by a 

physician’.' Treatment-associated injuries have been reported in peer-reviewed medical 

literature since the 1950s. The development of the modem patient safety movement began 

in the 1970s with the work of individual practitioners who made sustained efforts to reduce 

adverse outcomes through systematic research in their specialist areas.^ Patient safety 

initiatives were initially restricted to niche areas o f clinical care, particularly 

anaesthesiology.^’̂  Amid media and malpractice pressures, anaesthesiologists developed 

safer practices and more advanced technology with the aim of reducing risks to patients.^ 

Around this time the issue of medication safety and accounts of error reporting systems 

also began to be highlighted in the pharmacy literature.^

However, it was not until the early 1990s that large-scale formalised action was undertaken 

to address the issue o f human error in medical practice. Factors which contributed to the 

growing interest in clinical errors and injuries at this time included the rapidly rising rate of 

litigation during the 1980s and the increasing focus of the media on medical accidents 

which attracted the attention of both healthcare professionals and the general public.'’̂  In 

the mid 1990s a number of cases of clinical error resulting in serious patient injury and 

death occurred in US hospitals which had solid reputations and were commended by the 

US accreditation authority, The Joint Commission on Accreditation of Healthcare 

Organizations (JCAHO).^ These cases were highly publicised by the media, shaking the 

confidence of the general public in the medical profession and attracting the attention of 

healthcare professionals to the issue of patient safety.^ The delay in recognition of patient 

safety as a core concern until relatively recently means that healthcare-associated risks 

remain poorly managed in comparison to those o f other safety-critical industries, such as 

aviation and nuclear power, where there is a long-established culture o f risk management.'

Medication safety has come to be considered a core component of the overall patient safety 

agenda as a result of landmark studies undertaken in the US which have identified 

medication-related errors as the single largest category of adverse incidents in relation to 

hospital inpatients.*’̂

2



Chapter I : Evolution o f  Patient Safety

The aim o f this chapter is to position the issue o f medication safety in the Irish hospital 

setting within a contextual framework. First, a broad overview o f the origins and key 

developments o f the patient safety movement at an international level will be outlined. The 

focus will then narrow to a subset o f patient safety -  medication safety. The major research 

studies in the area o f medication errors and the impact o f medication errors will be 

discussed. This will be followed by an account o f the key developments in relation to 

medication safety in Ireland with a specific focus on any published research relating to the 

medication errors in Irish hospitals. The chapter will conclude by outlining the research 

framework, research hypothesis, and overall aims o f this thesis.

1.2 The Scale o f Clinical Error: M ajor Investigations

1.2.1 The Harvard Medical Practice Study

In 1991 the first large scale analysis o f clinical errors -  the Harvard Medical Practice Study 

(HMPS) -  was undertaken.* Data from the HMPS lent credibility to the increasing 

concerns regarding the issue o f clinical error in the hospital setting.^ This study had been 

stimulated by the rising rate o f litigation in the US in the 1980s and it originally was 

established to determine the number o f potentially compensable cases in New York State.' 

However, the major legacy o f this study was in the arena o f safety and quality o f care, as it 

revealed for the first time the scale o f harm to patients. As Charles Vincent observed, it 

became clear in the subsequent publication o f the clinical aspects o f the study in the New 

England Journal o f Medicine in 1991 that the issue o f  litigation had become secondary and 

that the authors had focused on the findings as reflecting major problems in the quality of 

patient care.'

In the HMPS, as cited by Reynard et a l ,  Leape et al. analysed the hospital records o f a 

random selection o f over 30,000 patients." The aims o f the Harv'ard study were to 

establish the level o f patient injury and to provide data to aid efforts to reform medical 

malpractice procedures." Because o f the latter aim only those injuries that could 

potentially lead to litigation were analysed." Errors which did not harm patients and those 

errors which resulted in only minor physical discomfort were excluded from the study. The 

HMPS also excluded those patients who were terminally ill and therefore certain to die 

soon regardless o f the impact o f clinical error. On analysis o f the remaining patients the
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investigators found that 3.7% were unintentionally harmed by medical treatments, with 

about 1% being seriously harmed.”  Over two-thirds of the adverse events had been caused 

by errors and were therefore potentially preventable. Approximately 0.5% of patients, or 

the equivalent of 1 in 200, died following a clinical error." The severity of the problem of 

adverse events was underlined by the citing of a compelling statistical analogy in 1994 -  

one which has since embedded itself into the consciousness of those working in the area of 

patient safety; Leape estimated that the number of preventable deaths occurring each year 

in the US as a result o f iatrogenic injury (98,000) was the equivalent of one jumbo jet crash
1 7per day. The term ‘silent epidemic’ was coined in relation to clinical error and healthcare 

professionals and the general public were jolted into an awareness of the extent and 

severity of the problem. The validity of the ‘death rate’ uncovered by the HPMS was 

subsequently questioned by a number of researchers who argued that the patients who died 

following clinical errors in the Harvard study were already very ill and therefore likely to 

die shortly a n y w a y . I n  the years following the HMPS, however, several additional 

studies were undertaken in other countries which confirmed that the results of the Harvard 

study were broadly correct and if anything, an underestimate of the rate of adverse events. 

These studies are described briefly below.

1.2.2 The Quality in Australian Healthcare Study

The methodology of the Quality in Australian Healthcare Study (QAHS)'^ was based on 

that of the HMPS." However, the focus of the Australian study from the outset was on 

quality improvement rather than litigation as the authors were keen to investigate the 

preventability of adverse events." The study involved review of the medical records of 

over 14,000 randomly sampled patients in 28 hospitals in South Australia and New South 

Wales in 1992." Unlike the HMPS, the QAHS included incidents which resulted in no 

harm to patients in their analysis." Consequently, the QAHS uncovered a far greater 

number of adverse events than the Harvard study, with 16.6% of the patients analysed 

found to have experienced an adverse event. ’' When the definition of adverse events used 

by the Harvard researchers was applied to the Australian data this figure was reduced to 

approximately 13%, almost four times the rate of harm estimated by the HMPS." The 

much higher rate of adverse events detected in the Australian study can be accounted for 

partly by the fact that the QAHS used much broader inclusion criteria, taking into account 

for example, events occurring outside the hospital and minor incidents, and partly by the 

focus on the quality o f care rather than negligent care." Relative to the Harvard study a
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higher death rate was also uncovered, with one in 123 patients estimated to have died 

following a clinical error."

1.2.3 Studies in Other Countries

In 2001 Vincent et al. published the results o f the University College London study, a 

retrospective review o f 1,014 patients in two acute hospitals in the Greater London area.’  ̂

The study found that 10.8% o f patients had suffered an adverse event with an overall rate 

o f  adverse events o f 11.7% because many patients experienced more than one event. 

Approximately half o f the events were judged to have been preventable. The number o f 

patients who died following an adverse event translated into the equivalent o f 1 in 113 

patients. This rate was higher than that found in either o f the major studies undertaken in 

the US (HPMS)'® or Australia (QAHS).'^

Similar retrospective reviews have been undertaken in other countries including
17 18 19 20Denmark, New Zealand, Canada, and France. As with the studies undertaken in the 

US, Australia, and the UK great variation was found in relation to the level o f clinical 

harm, with the percentage o f  patients deemed to have suffered an adverse event ranging 

from 7.5 to 14.5%."

The accumulation o f data from several international studies demonstrated that although 

healthcare systems differed from country to country, many threats to patient safety have 

similar causes and often, similar solutions. When the major studies across 7 countries 

described above are considered in aggregate, the rate o f adverse events is approximately 

10%,”  with almost half o f these events deemed preventable. To date there has been little 

research into the scale and impact o f clinical error in developing countries. The WHO has 

stated however, that the probability o f being harmed in hospitals is higher in such countries
9  1relative to industrialised nations. In addition, developing countries account for 77% of 

counterfeit or substandard drugs and it is estimated that at least half o f the medical 

equipment in these countries is unusable or only partly usable, resulting in an increased 

risk o f substandard or hazardous treatment that can lead to the serious injury or death o f 

patients.^'
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1.3 Reports into Patient Safety in the US

1.3.1 To Err is Human, Institute of Medicine Report 1999

It was not until the publication o f the report To Err is Human by the Institute of Medicine 

(lOM) in the US in November 1999 that patient safety was prioritised by both the 

healthcare professions and the healthcare industry. This report was unique in that its target 

audience included the general American public and it sought their support in driving 

patient safety to the top of care delivery improvement agendas. It claimed that 4% of 

patients suffered an adverse outcome from medical treatment and estimated that between 

44,000 and 98,000 deaths result from errors in medical management each year in US 

hospitals. This exceeded the combined number of deaths and injuries from motor and air 

crashes, suicides, falls, poisoning, and drowning.^"^

The report introduced three new powerful concepts that had the potential to transform 

healthcare:^

1. Harm to patients occurs largely because of flaws in the system and not because of 

individual performance.

2. Harm will be reduced only as safer systems of healthcare are designed.

3. To design safer systems of care, the culture of healthcare must change.

The effects of the lOM report were evident in at least 3 important areas: attitudes towards
9 Serror prevention, enlisting the support of stakeholders, and changing practices.

The lOM report had a dramatic impact on the way many healthcare professionals viewed 

clinical errors and injury. By 2004 there was widespread recognition of the fact that high 

levels of morbidity and mortality result from clinical errors, and the concept of flawed 

systems rather than flawed individuals as the root causes o f such errors had acquired a high 

degree of acceptance.

The second major effect of the lOM report was to engage the support of a broad range of
9 Sstakeholders. Shortly after the release of the lOM report a presidential order directed

Oftfederal agencies to implement the lOM recommendations. These included the Agency for 

Healthcare Research and Quality (AHRQ), the Centers for Disease Control and Prevention 

(CDC), the Food and Drug Administration (FDA), and the Centers for Medicare and
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Medicaid Services (CMS).^ In addition, in response to the lOM report a variety o f other 

stakeholders were mobilised to action in the US. These included non-governmental 

agencies such as the National Patient Safety Foundation (NPSF) and the Institute for 

Healthcare Improvement (IHI); accreditation authorities such as the JCAHO; and the 

business community, in particular, the Leapfrog Group founded by a number o f US 

corporations. Most important, however, was the recruitment o f thousands o f physicians, 

nurses, and pharmacists working at the front line o f patient safety, where improved
25awareness resulted in multiple improvements to the quality o f care for patients.

The final major effect o f the lOM report was to accelerate the pace o f change required to 

make healthcare safer. In the initial stages, adoption o f safe practices by organisations 

had been entirely voluntary. Many institutions had begun to change their practices in 

response to recommendations from safety agencies; others sent teams o f staff to be trained 

in quality improvement techniques by the IHI; and many more organisations were 

motivated to improve their safety practices in response to the Leapfrog Group mandate. 

Following the publication o f a list o f 30 evidence-based safe practices in 2002 by the
27National Quality Forum (NQF) however, the JCAHO in 2003 made it mandatory for 

hospitals to implement several o f these practices, which include patient identification
25communication and surgical site verification.

The lOM committee who authored the To Err is Human report set an ambitious goal o f 

reducing fatalities associated with hospital-based care delivery by 50% within 5 years.^ 

However the pace o f the patient safety movement was to be much slower than expected 

and. five years on, hospitals in the US were found to have fallen far short o f  this target (see 

Section 1.6).^’̂ *

1.3.2 Crossing the Quality Chasm, Institute of Medicine Report 2001
9QA second report, Crossing the Quality Chasm, was published by the lOM in 2001. This 

report established four key features o f errors, i.e. they are common and costly; systems 

cause errors; errors can be prevented and safety improved; and medication-related adverse 

events are the single leading cause o f patient injury.^® Furthermore this report highlighted 

the gap between healthcare as it currently existed and the quality o f care which it should be
-3 A

possible to attain in the future. The AHRQ responded to the lOM report with an 

ambitious research agenda which included the funding o f a patient safety project in
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hospitals in Missouri and Utah.^’ Over a hundred of these hospitals were surveyed at two 

points in time (2002 and 2004) to assess the change in the status o f their safety following
o I

their involvement with the AHRQ project. The survey found that the development and 

implementation of patient safety systems at these hospitals was at best modest and that the 

current status of such systems fell far short o f meeting lOM recommendations. The authors 

of the study concluded that progress in the area of patient safety was slow and needed to be
31accelerated.

1.3.3 Preventing Medication Error^ Institute of Medicine Report 2004
32The most recent report from the lOM, Preventing Medication Errors, makes several 

recommendations regarding what needs to be undertaken to progress medication safety to 

the next l e v e l . Th i s  report concluded that an additional shift in culture change, combined 

with the advancement of a number of technologies, including computerised physician order 

entry (CPOE), intravenous infusion safety systems (smart pumps) and bar-coding, are the 

key factors to future improvements in patient safety.^^

1.4 Patient Safety in the UK

1.4.1 Development of Patient Safety in the UK

The rise of the patient safety movement in the UK can be attributed to a wide-ranging set 

of factors including the growth of audit in the 1970s and 1980s, the experiences of other 

high-risk industries such as aviation, high profile clinical error cases such as the Bristol 

paediatric cardiac surgery enquiry, and major adverse events review studies in the US and 

Australia. These influences led to the development, in 1999, of a statutory duty 

framework known as clinical governance, the purpose of which was to manage and 

promote safety and quality in healthcare organisations.^^’̂ "̂

A variety of other influences have driven the patient safety agenda forward in the UK. 

Healthcare institutions have been forced to improve standards by the National Health 

Service Litigation Authority (NHSLA), the body which indemnifies hospitals against
-3-3

litigation. The NHSLA assigns scores to hospitals based on their performance against
- j c

risk management standards and best clinical practices. Government standards have also
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played a considerable role in driving patient safety to the top of the agenda of chief 

executives of healthcare organisations. Since 2004, UK hospitals have been required to 

conduct self-assessments against these national standards and all members of each 

organisation’s board are required to sign a statement confirming this assessment. Another 

initiative that has contributed greatly to the development of patient safety in the UK is the
" \ f \Safer Patients Initiative, a £4.3 million project funded by the Health Foundation, an 

independent charitable organisation working to improve the quality of healthcare in the 

UK. The project, which was launched in 2009, will involve the Foundation working with 

experts from the IHI to drive system-wide changes in 20 hospital sites over a period of 4 

years. Critical safety issues such as medication errors and surgical site infection are being 

targeted by a range of initiatives developed using the IHI’s extensive experience in key 

clinical areas.

1.4.2 UK Patient Safety Reports

The British equivalent of the US To Err is Human report was published in 2000 by the 

National Health Service (NHS). This report, entitled An Organisation with a Memory, 

detailed the annual statistics for known reported adverse events at that time: 10,000 

patients known to have experienced adverse reactions to medications; 400 people known to 

have died or been seriously injured from events involving medical devices; and hospital- 

acquired infections costing the NHS almost £1 billion annually.^’ In comparison with the 

US To Err is Human report, the NHS report had a much stronger focus on learning from 

other high-risk industries, systems thinking, and the need for cultural change.' The report 

identified numerous weaknesses in the systems of learning from error in the NHS and 

contrasted this unfavourably with other high-risk industries. ’ The authors advocated the 

development of a safety culture in which errors or service failures could be reported and 

discussed, as opposed to a blame culture where people cover up errors for fear of 

retribution.^^

Another seminal report, this time focused purely on medication safety was published by
T O

the Chief Pharmaceutical Officer in the UK in 2004. This report, entitled Building a Safer 

NHS fo r  Patients: Improving Medication Safety, reviewed the causes and frequency of 

medication errors and identified models of good practice to improve medication safety.^* 

As with An Organisation with a Memory, this report highlighted the underlying system 

weaknesses that predispose individuals to error and recommended that safety barriers and

9
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error traps be built into the medication processes of dispensing, prescribing, and
-30

administration.

1.4.3 National Patient Safety Agency

One of the recommendations of the report An Organisation with a Memory was the 

introduction of unified mechanisms for the reporting and analysis of errors, to allow shared 

learning to take place.' In response to this recommendation, the National Patient Safety 

Agency (NPSA) was established in 2001 in the UK.^^ The aim of the NFS A is to improve 

the safety of patients by promoting a culture of reporting and learning from patient safety 

incidents. A centralised reporting system -  the National Reporting and Learning Service 

(NRLS) -  was established to enable the analysis of patient safety data from healthcare 

institutions across the country and the development of improvement measures for 

nationwide im plem entation .T he NRLS receives thousands of reports per month and the 

centralised database now contains in excess of a million reports. The NPSA issues regular 

safety alerts addressing safety concerns highlighted by the reporting system. In order to 

bolster safety culture in organisations and boost reporting rates, the NPSA has launched 

tools and training packages for a variety of processes such as root cause analysis (RCA), 

communication with patients after an adverse event, and the management of staff in the 

aftermath of a serious error.

1.5 W orld Health O rganization and European Union Initiatives 

1.5.1 World Alliance for Patient Safety

By 2002 there was international recognition of the prevalence and impact of clinical error 

and a growing impetus to develop a global response to a worldwide problem. In May 2002, 

the fifty-fifth World Health Assembly (WHA) adopted WHA Resolution 55.18, which 

urged countries to pay the closest possible attention to the problem of patient safety and 

strengthen systems necessary for improving patient safety and the quality of healthcare.'^’ 

The World Health Organization (WHO) recognised that no single country or organisation 

had the expertise, funding, or research capabilities to address the full range of patient 

safety issues on a worldwide scale."*' In addition, it was acknowledged that the success of 

an international patient safety programme would require a multifaceted approach involving
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cultural change, system development, and technical expertise."^’ In May 2004 the fifty- 

seventh WHA supported the creation o f an international alliance to facilitate the 

development o f patient safety policy and practice in all member states and act as a major 

force for improvement internationally. The World Alliance for Patient Safety'*^ was 

launched in October 2004 with the aim o f coordinating international expertise and avoiding 

duplication o f effort."^^ This sharing o f resources was recognised as being particularly 

important for developing countries for which a paucity o f data existed concerning the 

nature and scale o f the patient safety problem.

Since its inception the World Alliance for Patient Safety has launched several initiatives 

including Patients for Patient S a f e t y , a campaign to promote the role patients and 

consumers can play as partners in improving the quality and safety o f healthcare, and the 

International Classification for Patient Safety (ICPS),^^ a system which defines, 

harmonises, and groups patient safety concepts according to an internationally agreed 

taxonomy.

Following the establishment o f the World Alliance for Patient Safety, a number o f high 

profile patient safety campaigns have been launched which have received considerable 

media attention. In the US, the IHI launched the 100,000 Lives Campaign in December 

2004 with the goal o f saving 100,000 lives in 18 months (January 2005 -  June 2006) by 

adopting measures known to prevent patient injuries.^^ Many o f the interventions 

recommended in the campaign remain central components o f hospitals’ patient safety 

efforts today. This initiative was succeeded in 2006 by another IHI initiative -  the 5 

Million Lives Campaign -  which aimed to protect patients from five million incidents of 

medical harm over the next two years (December 2006 -  December 2008).^^ In April 2008, 

Wales launched a similar campaign entitled the 1000 Lives Campaign which aimed to save
481,000 lives and prevent 50,000 episodes o f harm over the next 2 years.

1.5.2 The Joint Commission and Joint Commission International

The Joint Commission''^ is a US-based independent, not-for-profit organisation which

accredits and certifies more than 17,000 health care organisations and programmes in the

United States. Joint Commission International (JCI)^° provides accreditation and

certification services internationally to healthcare organisations in over 80 countries. In

addition, it provides advisory and educational services aimed at helping organisations to

implement practical and sustainable solutions. In 2005, the WHO designated the Joint
1 1
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Commission and JCI as a WHO Collaborating Centre on Patient Safety Solutions.^' The 

WHO Collaborating Centre is dedicated to the advancement of patient safety by offering 

proactive solutions for patient safety, whether based on empirical evidence, formal 

research, or best practices. In May 2007 the WHO Collaborating Centre launched one o f its 

most high profile projects -  Patient Safety Solutions -  which comprised best practice 

recommendations for nine high-risk clinical areas prone to error: sound-alike, look-alike 

drug names (SALADs); patient identification; communication during patient handovers; 

performance of the correct procedure at the correct body site; control of concentrated 

electrolyte solutions; assuring medication accuracy at transitions in care; avoiding catheter 

and tubing misconnections; single use o f injection devices; and improved hand hygiene to 

prevent healthcare associated infection. The aim of the Patient Safety Solutions is to 

provide a resource to WHO countries to assist hospitals in preventing avoidable deaths and 

injuries arising from errors associated with these nine clinical areas. In addition to the 

development and dissemination of solutions, the WHO Collaborating Centre is working to 

ensure their implementation through another initiative -  the WHO Action on Patient Safety 

Initiative, also known as the High 5s project -  launched in December 2006.^^ The name 

‘High 5s’ derived from the original intent of the project which was to reduce the frequency 

o f five patient safety problems in five high-risk areas in five countries over a period o f five 

years. A total of nine countries have now enrolled in the project: Australia, Canada, 

Germany, the Netherlands, the UK, the US, France, Singapore, and Saudi Arabia. The five 

solution areas are:

■ assuring medication accuracy at transitions in care

■ managing concentrated injectable medicines

■ performance of the correct procedure at the correct body site

■ communication failures during patient handovers

■ addressing healthcare-associated infections.

The current status of the project is that standard operating procedures (SOPs) have been 

developed in the first three solution areas, with the remaining two deferred to a later time.^^ 

Each SOP outlines the issue and details the background evidence for the proposed solution, 

including potential barriers to adoption, possible unintended consequences introduced by 

the solution, the role of patients and families, and resources to aid implementation. These 

SOPs are currently being piloted in test hospitals in the enrolled countries. The aim is to 

develop refined solutions to each of the five high-risk areas which can then be
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disseminated to healthcare organisations globally in order to achieve a significant, 

sustained, and measurable impact on these safety issues.

1.5.3 European Union Initiatives

In 2002 the European Health Committee established the Council of Europe Committee of 

Experts on the Management of Safety and Quality in Healthcare (SP-SQS).^'^ The final 

recommendations of the expert group were adopted by the Committee of Ministers as 

Recommendation Rec(2006)7 to member states on the management of patient safety and 

prevention of adverse events in h ea lth ca re .T h e  first EU conference on patient safety. 

Patient Safety -  Making it Happen: the European Perspective, was held in Luxembourg in 

April 2005. In response to the World Alliance for Patient Safety and the Council of Europe 

(CoE) approach to patient safety, the conference endorsed the Luxembourg Declaration on 

Patient Safety which outlined measures to improve patient safety through exchange of 

information and expertise.

One of the strategies outlined in Recommendation Rec(2006)7 {Appendix E: Medication 

safety -  a specific strategy to promote patient safety) was focused specifically on the 

reduction of medication errors, given that they are the most common preventable cause of 

adverse patient e v e n t s . I n  2007, in response to Recommendation Rec(2006)7, the first 

European report on the topic of medication safety was published based on the work 

undertaken by the Expert Group on Safe Medication Practices. This report, entitled 

Creation o f  a Better Medication Safety Culture in Europe: Building up Safer Medication 

Practices, made several recommendations to national health organisations and other
cn

stakeholders. These recommendations related to the establishment of reporting systems, 

promotion o f a safety culture at local, national and international levels, and use of common 

terminology in relation to harm caused to patients as a result of medication errors. The 

recommendations of the CoE also contributed to a European Commission project 

undertaken between 2005-2007, entitled Safety Improvements fo r  Patients in Europe 

(SIMPATIE).^* The aim of SIMPATIE was to promote the aforementioned CoE 

Recommendation Rec(2006)7 by establishing a tool box of terms, indicators, and 

instruments for improvement of patient safety which could be harmonised across Europe.^*

In 2008 the European Commission funded the establishment of a patient safety network of 

all 27 EU member states and coordinated by the French national authority for health (HAS) 

-  the European Union Network for Patient Safety (EUNetPaS).^^ The aims of EUNetPaS
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are to enable collaboration and shared learning in the field of patient safety (safety culture, 

reporting and learning systems, medication safety, and education) and facilitate the most 

efficient use of resources at EU level. EUNetPaS has defined four work packages through 

which it plans to achieve its aim: promotion of patient safety culture; structuring education 

and training in patient safety; implementation of reporting systems; and piloting best 

practices in medication safety.

1.6 The Pace of the Patient Safety Movement

Notwithstanding these major global shifts in culture and commitment, the question 

remained why healthcare was not demonstrably and measurably safer several years after
'ye

the publication of the lOM report To Err is Human. Small but significant change had 

spread through hospitals due largely to concerted activities by hospital associations,
9 <professional societies, and accrediting bodies. Five years after the lOM report, for 

example, fewer patients were dying as a result of accidental injection of concentrated 

potassium chloride due to its removal from nursing unit shelves, and fewer patient were 

developing complications from warfarin, with the advent of dedicated clinics. However, 

by 2004 there was little evidence that widespread systematic improvements in patient
2 25safety had occurred. ’ In 2008, nine years after the lOM report, a review published by the 

AHRQ indicated that patient safety had actually been getting worse instead of better in the

US, with one in seven hospitalised Medicare patients experiencing 1 or more adverse
. 60 events.

The slow pace of development in patient safety has been attributed to cultural factors in the 

medical profession and the complexity of the healthcare system .E stab lish ing  a safety 

culture requires major changes in behaviour, which physicians can view as threats to their 

authority and autonomy. In addition, many doctors were concerned the mortality data 

published by the lOM would result in a loss of trust by the general public, and a fear of 

malpractice liability resulted in a reluctance to discuss or even acknowledge errors. A 

second major barrier to the pace o f change has been identified as the high level of 

complexity of modem healthcare in comparison with other high-risk industries, as it 

incorporates multiple specialities and sub-specialities and the interaction of a vast array of 

different groups of healthcare professionals. The more complex any system is the more
25likely it is to fail. An additional impediment to improvement in patient safety has been
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highlighted to be the lack o f  leadership at the hospital and health plan level with few  C hief 

Executive Officers (CEO s) or Hospital Boards truly prioritising patient safety or 

com m itting substantial resources to supporting its developm ent. C ritically, also there is a 

lack o f  robust m easures to enable the audit o f  progress. A lthough som e such m easures 

have been developed such as the A H RQ  patient safety indicators^’ and the IHI trigger tools 

for m easurem ent o f  m edication-related harm , m any m ore are required w hich need to be 

capable o f  dem onstrating that quality im provem ents increase safety and reduce costs.

1.7 Psychology and Patient Safety

Prior to the m id-1990s the analysis o f  clinical error had not draw n from  the teaching o f

other apparently unrelated discip lines.' Then in 1994, Leape published a seminal paper on

clinical error w hich introduced the concepts o f  the psychology o f  error and hum an
12perform ance to the topic for the first time. Leape rejected the perfectibility m odel o f  error 

prevention which until then w as the norm  in m edicine.' The core principle o f  this model 

was that if  healthcare s ta ff could be properly trained and m otivated they would m ake no 

m istakes.' A chievem ent o f  this goal was by m eans o f  training and punishm ent, i.e. 

teaching people to do the right thing by rigid adherence to protocols and punishm ent 

through peer disapproval when errors occurred. The belief was that errors were caused by a 

lack o f  sufficient attention or w orse still, lack o f  caring enough to m ake sure you undertook 

the correct action .' Leape rejected these argum ents; he contended that m any errors are 

precipitated by m ultiple factors beyond the ind iv idual’s control and that system s that rely 

on error-free perform ance are doom ed to failure.' L eape’s paper outlined m any o f  the 

principles o f  cognitive psychology as it relates to clinical error and in doing so brought the 

w ork o f  Jam es Reason to the attention o f  the healthcare profession via a leading m edical 

jo u rn a l.' Som e years earlier Reason had investigated error in m edicine and had been the 

first to describe the im portance o f  looking beyond the individual w hen an error occurs and 

analysing the underlying system s f a i l u r e s . L e a p e  now  brought these concepts to the 

forefront o f  the consciousness o f  healthcare professionals and argued that the solutions to 

the problem  o f  clinical error did not lie prim arily w ithin m edicine, but in the disciplines o f  

psychology and hum an factors.' Furtherm ore, he set out proposals for error reduction that 

acknow ledged hum an fallibility, and relied m ore on changing the conditions o f  work than 

on tra in ing .' A nother influential investigator in clinical error -  Don Berw ick -  explored 

how an accident or error is often the end result o f  a chain o f  events set up by faulty design 

that either induces errors or m akes them  difficult to d e t e c t . H i s  research findings
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supported those of Leape in that he concluded that clinical error was best managed by 

moving away from the traditional system of blaming individuals and instead focusing on 

the ‘continuous improvement’ of systems, as is the case in other high-risk industries.

1.8 Defining Medication Safety

A large variety of terms, some with varying definitions, are encountered in the literature 

relating to errors and harm associated with medications. The most widely used terms are 

defined below and their interrelationship discussed.

Morimoto has defined the term ‘incident’ in relation to medication safety as ‘any 

irregularity in the medication use process’; this may be an adverse drug event (ADE), a 

medication error, an adverse drug reaction (ADR) or none of these, i.e. it is a general term 

for all events before they are c l ass i f i ed . In  relation to the research presented in this thesis, 

which was undertaken in an acute teaching hospital (hereafter referred to as Hospital X), 

the term ‘medication safety event’ (MSE) is used. The author of this thesis defines this 

term as ‘all medication errors (which includes near misses) and all adverse drug events 

(which includes adverse reactions) reported to and analysed by the medication safety 

programme in Hospital X ’. Early in the development of the medication safety programme 

in Hospital X, the decision was made to use the term ‘medication safety event’ to refer to 

all incidents submitted to the system. The term has the advantage of being all- 

encompassing, in that it covers all types of safety reports relating to medications, and also 

has more positive connotations than some other terms traditionally used, such as ‘incident’ 

or ‘error.’

The relationship between medication errors, ADRs, ADEs, and near misses is illustrated in 

Figure 1.1. An ADE has been defined by the lOM as ‘an injury resulting from medical 

intervention related to the use of a drug, ’ a definition which has subsequently been
£  Q

simplified to ‘an injury resulting from the use of a drug’. Under this definition, the term 

ADE includes harm caused by the drug (ADR) and harm caused by the use of the drug 

(including dose reductions and discontinuations of drug t he r apy ) . The  WHO has defined 

an ADR as ‘a response to a drug which is noxious and unintended and which occurs at 

doses normally used in man’.̂ *’
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Figure 1.1 Relationship between medication errors, adverse drug events, and 

adverse drug reactions (Adapted from Morimoto^^)

A preventable ADE is ‘an injury that is the result of an error at any stage in the medication 

use process’ an example would be respiratory depression due to an overdose of a 

narcotic analgesic.N on-preventable ADEs are also known as ADRs, and have been 

defined as ‘an injury due to a medication where there is no error in the medication 

process’, f o r  example, vomiting experienced following the administration of a cytotoxic 

agent, despite the co-administration of anti-emetics.

‘Ameliorable ADEs’ refer to injuries, ‘the severity or duration of which could have been 

substantially reduced if different actions had been taken’ for example untreated 

hypokalemia resulting from taking a loop diuretic for several weeks without potassium 

supplementation. A ‘non-ameliorable ADE’ is ‘an injury in which there is currently no 

reasonable way to reduce the severity or duration’ for example, the nausea experienced 

by some patients during the initial stage of commencing a selective serotonin reuptake 

inhibitor antidepressant.

The National Coordinating Council for Medication Error Reporting and Prevention (NCC 

MERP) defines a medication error as ‘any preventable event that may cause or lead 

toinappropriate medication use or patient harm while the medication is in the control of the
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health care professional, patient, or consumer’7 ’ Medication errors occur much more 

frequently than ADEs, but only a small minority actually result in ADEs.^^ An example of 

a medication error resulting in an ADE would be the administration of penicillin to a 

patient with a documented penicillin allergy, who subsequently experiences an 

anaphylactic reaction. If however the patient does not experience any adverse reaction, in 

spite of their documented history, then this incident could be classified as a potential ADE, 

i.e. ‘a medication error or other drug-related mishap that reached the patient but happened
n 'y

not to produce harm’. Potential ADEs have also been defined as ‘errors or other problems 

that, if not intercepted, would be expected to cause harm’.̂  ̂ According to this definition 

the term ‘potential adverse event’ may be used interchangeably with the term ‘near misses’ 

(also referred to as ‘close calls’) . T h e  AHRQ define near misses as ‘an event or situation 

that did not produce patient injury, but only because of chance’.’^

Clinical errors which have a particularly serious impact on patients or which have the 

potential to cause severe patient harm are referred to as ‘sentinel events’. The Joint 

Commission defines a ‘sentinel event’ as ‘an unexpected occurrence involving death or 

serious physical or psychological injury, or the risk thereof Serious injury specifically 

includes loss of limb or function. The phrase, ‘or the risk thereof includes any process 

variation for which a recurrence would carry a significant chance o f a serious adverse 

outcome. Such events are called ‘sentinel’ because they signal the need for immediate 

investigation and response.

1.9 Scale and Impact of Medication Errors

Medication errors are known to occur in all healthcare settings and at all stages of the 

medication use process -  dispensing, prescribing, administration, and monitoring.

In the HMPS, Leape et al. found that medication complications were the most common 

type of adverse event and accounted for 19% of the total.* In addition, treatment with 

medications was the most frequent cause o f procedure-related injury leading to a 

malpractice claim.*

The prevalence and impact o f medication-related errors demonstrated by the HMPS led to 

a number of follow-up studies focusing solely on this topic. Bates et al. studied the
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frequency o f  medication errors and in particular assessed how often medication errors were 

associated with ADEs or potential ADEs.^'^ The authors’ findings confirmed those o f 

previous smaller scale studies, i.e. that medication errors occur very frequently but that few 

such errors result in an ADE. O f the 10,070 prescriptions assessed, 530 medication errors 

were identified and 5 o f these resulted in an ADE.^'^ A multi-phased study was undertaken 

by the ADE Prevention Group directly after the research o f  Bates et al. in 1995. The first 

phase o f the ADE Prevention Study was diagnostic, i.e. it determined the extent o f harm 

arising from error and investigated the risk factors, underlying causes, and impact of 

medication e r r o r s . T h e  second phase was therapeutic: it explored the effectiveness o f
75 76improvement measures implemented to address these errors. ’ This study used a systems 

approach to measure the frequency o f ADEs, to determine why they occur, and how the 

frequency o f  such adverse events can be reduced through major intervention in clinical 

practice.'* This systems theory represented a major departure from traditional error analysis 

which was based on the motto ‘assess, blame, criticise’.

The reported median incidence o f preventable adverse drug events in US hospitals is 1.8
7 0

per 100 admissions (range 1.3 -  7.8%). This range is o f a similar magnitude to the 

reported incidence o f preventable adverse drug events in European hospitals (0.4 -  

7.3%).^^ Published data indicates that medication errors are as prevalent in the UK as the 

US. A study o f over 18,000 patients admitted to NHS hospitals found that 6.5% of 

admissions were related to adverse drug reactions, with most reactions being either 

definitely or possibly a v o i d a b l e . I n  addition to the human cost, medication errors also 

have a major financial impact on the healthcare service. The direct cost o f medication 

errors to the NHS is estimated to be in excess o f £400 million each year, a figure that does
•70

not take into account the costs arising from litigation.

1.10 Medication Safety in Ireland

In terms o f general patient safety Northern Ireland falls under the remit o f the NHS and 

therefore is governed by the NPSA. However, a specialist team operates in relation to 

medication safety -  The Northern Ireland Medicines Governance Team -  which was 

established in August 2002.*^ It comprises 6 senior pharmacists and an administrator 

dedicated to medicines risk management in acute trusts in Northern Ireland. Significant 

progress has been made in addressing a number o f key areas o f medication safety 

including: incident reporting; risk identification, analysis and evaluation; risk education;
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and the development and implementation of regional best practice policies, safety policies 

and recommendations.

The Republic of Ireland, however, lacks a coherent approach to medication safety, in that a 

national agency for the centralised review and analysis o f medication errors from the 

complete spectrum of healthcare organisations, similar to the NPSA in the UK, has not 

been established. The absence of a unified approach to risk management was first publicly 

highlighted in a report by the Commission on Financial Management and Control Systems 

in the Health Service in January 2003, which recommended the immediate establishment 

of a Risk Assessment Unit in the Republic to drive the implementation of a national risk 

management policy down to local level.*' In recent years, several high profile 

investigations in the secondary care sector in Ireland have highlighted weaknesses in the
'  82  85health service and focused public consciousness on issues surrounding patient safety.

The Irish healthcare system is reflective of international trends in its recognition of the 

need to develop a more open safety culture, with increasing focus on risk management
• 86,87initiatives.

1.10.1 Irish Organisations with a Medication Safety Remit

1.10.1.1 Department o f  Health and Children and Health Service Executive

The Department of Health and Children (DoHC) supports the Irish Minister for Health and 

Children in the development and evaluation of health policy and strategies. The Health 

Service Executive (HSE) is the body charged with the management and delivery of health 

services nationally. A major recent influence on government strategy in relation to patient 

safety in Ireland is the report of the Commission on Patient Safety and Quality Assurance 

(CPSQA). The impetus for the launch o f the Commission in January 2007 was the 

increase in awareness in patient safety issues generally and the occurrence of major health 

system failures in Ireland (particularly the series of incidents at Our Lady of Lourdes
Rd. 80Hospital, Drogheda) and internationally. The report of the Commission was published 

in 2008 and responsibility for its implementation lies with an Implementation Steering 

Group managed by the Chief Medical Officer in the DoHC.^^ Based on the 

recommendations of the Commission, 14 individual projects have been defined, one of 

which deals specifically with medication safety (Figure 1.2).
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The recommendations o f the CPSQA in relation to medication safety in Ireland included 

the following:*^

■ The problems and solutions with regard to unlicensed medications and medication 

shortages should be analysed.

■ The powers o f  the IMB should be strengthened to ensure that all medicinal 

products including herbal and homeopathic medicines are subject to rigorous 

controls at the point o f licensing and post marketing.

■ Risk assessments o f medications in use on the market should be included as one o f 

the IMB licensing requirements.

■ Incidents where the packaging and labelling o f licensed medicinal products are 

identified as contributory factors to medication errors should be collated, 

monitored, and swiftly acted upon, where appropriate.

■ The structures for communication between all stakeholders in the medication use 

process or medication safety should be strengthened.

■ Mechanisms for medication reconciliation should be formally implemented in 

healthcare organisations.

The goals o f the medication safety project are currently being achieved through the 

Medication Safety Forum,^^ a body chaired by the Chief Pharmacist in the DoHC and to 

which multiple professional groups and safety organisations contribute (Figure 1.2). On the 

23 ’̂  ̂ September, 2010, the Irish Minister for Health and Children launched the Patient 

Safety First campaign and key stakeholders signed the Patient Safety First declaration.^' 

The main focus o f  this DoHC campaign will be the continuing work o f implementation o f 

the recommendations o f the CPSQA.
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1.10.1.2 Health Information and Quality Authority

In 2005 the Health Information and Quality Authority (HIQA) was established as an 

independent statutory authority mandated to drive quality and safety in health and social 

care services in Ireland.^^ In March 2007 HIQA established a formal partnership with the 

WHO World Alliance for Patient Safety with the aim o f learning from and informing 

national and international patient safety developments. With the support o f the Alliance, 

HIQA has committed to undertaking a major collaborative project on patient safety: the 

development o f International Consensus Guidance which comprises tools and resources for 

communicating with and supporting patients, their families, and clinicians in the aftermath 

o f  a patient safety event.

HIQA is the Irish coordinating agency and national contact point for EUNetPaS.^^ Ireland 

was involved in the Work Package 4 o f EUNetPaS which related to medication safety in 

h o s p ita ls .T h e  purpose o f this package was to pilot improvement initiatives in the area o f 

medication safety in order to identify best practices which would be transferable across EU 

member states.

1.10.1.3 Irish Medication Safety Network

The Irish Medication Safety Network (IMSN) is an independent group o f pharmacists and 

other specialists working in the acute sector, whose principal aim is to improve patient 

safety with regard to the use o f medicines through collaboration, shared learning, and 

action.^^ The group was established in November 2007 following recognition o f the fact 

that there was a need for a formal means for practitioners in medication safety in Ireland to 

share practice and develop national guidance. The network meets for a full-day meeting on 

a two-monthly basis. Projects on a variety o f topics are researched by sub-groups with the 

aim o f developing one o f three types o f document; best practice guidelines, a safety alert, 

or a briefing document. These documents are then published on the network website and 

disseminated to all pharmacists in Ireland by publication in the official journal o f the
07Pharmaceutical Society o f Ireland (PSI) -  The Irish Pharmacy Journal. The inaugural 

conference o f the IMSN ‘Networking for Safety’, which was held on October 2010 in 

Dublin was officially opened by the Irish Minister for Health and C h i l d r e n . T h e  agenda 

o f the conference comprised the presentation o f the IMSN guidelines, alerts, and briefing 

documents to an invited body o f stakeholders in medication safety in Ireland. The IMSN 

intends to become an official partner o f the DoHC Patient Safety First campaign^' as a
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means of seeking wider consultation on all work undertaken to date by the IMSN.

The IMSN also contributes to the development of medication safety on a global level via
Q Q

its membership o f the International Medication Safety Network. This international 

network was established in November 2006 by medication safety representatives from 12 

countries, including I r e l a n d . T h e  aim of the network is to facilitate shared learning on 

medication safety topics and to develop a global strategy for the management of 

medication safety issues. In 2007 the international network had an advisory input into the
• • S ’?development of the WHO global Patient Safety Solutions.

1.10.1.4 Clinical Indemnity Scheme

A variety of adverse event reporting systems exist in Ireland, including those managed by 

the Clinical Indemnity Scheme (CIS),'^*^ the Mental Health Commission,’ '̂ the Medical 

Exposure Radiation Unit,*^^ the National Haemovigilance Office,'^^ and the IMB.'®"* 

However, there is no single unified system for capturing and collating data from all 

elements of the healthcare system in Ireland. The CIS established a web-based clinical 

error reporting system called STARSWeb in 2004. Irish public hospitals and services 

managed by the HSE have a statutory obligation to report all clinical incidents and near 

misses via this programme. However, adverse event data from private hospitals and 

primary care facilities such as general practitioners is not collated by the CIS. The number 

of clinical incidents reported to the CIS continues to rise, and in 2009 over 83,800 events 

were reported via STARSWeb, with almost 10% of the total (8,251) relating to 

medication. The CIS have two main functions: claims management and risk 

management. Users o f STARSWeb receive feedback in relation to events reported by a 

variety of means including a newsletter, the CIS website, topic-based fora, and seminars. 

In addition the CIS has a team of Clinical Risk Advisers which provide advice and support 

to healthcare organisations according to designated geographical areas and clinical 

specialities, e.g. paediatrics.

1.10.1.5 The Irish Medicines Board

The Irish Medicines Board (IMB) is the licensing authority for all medicinal products in

Ireland and as such ensures as far as possible the quality, safety, and efficacy of such

products available in I r e l a n d . F o l l o wi n g  approval and use of a medicine, the IMB

monitors the type and frequency of any reported adverse effects. Healthcare professionals

are requested to report suspected adverse effects and quality defects to the IMB,
24



Chapter I: Evolution o f  Patient Safety

particularly where a product is new to the market or where the adverse reaction is severe or 

unusual. In addition, there is a responsibility on the holders of product authorisations 

(typically the manufacturers) to keep the IMB informed of events with potential safety 

consequences for their medications.

1.10.2 Studies on Medication Safety in Ireland

Limited large-scale, in-depth analyses of medication errors submitted to voluntary 

reporting systems in Ireland have been published to date. Although the CIS analyses data 

from hospitals in the public health system, this process is greatly compromised by a 

number of major quality issues in relation to the data submitted by Irish hospitals using the 

STARSWeb reporting system. A 2008 report from the STARSWeb Evaluation Project 

concluded that the national data submitted was not comprehensive as many of the data 

fields on the report forms were left b lan k .F u rth e rm o re , there was a lack of consistency 

in the type of data submitted by different hospitals; for example, some hospitals reported 

all events recorded by their in-house databases, whilst others reported actual events only.'*’̂  

In addition, the majority of reporting on STARSWeb was being undertaken by untrained 

administrators, and discrepancies were noted between the STARSWeb electronic reports 

and the corresponding local incident forms.

Collective medication safety data from a limited pool of Irish hospitals has been published
1 0 7  1 H Rin two studies conducted by the IMSN. ’ The first of these studies, published in 2007, 

involved a review of collaborative data from four Irish hospitals which had been collected 

using medication error analysis software (Analyze-ERR®) provided by the Institute for 

Safe Medication Practices (ISMP), Canada.'^* In the second study, published in 2009, to 

which Hospital X contributed data, over 6,000 incidents were collated from eight hospitals
107and categorised according to a variety of criteria. However, the data analysis in the 2009 

studies was hampered by a lack of consistency across the hospitals in relation to the 

taxonomy applied to medication errors. As a consequence, when the ‘type of event’ was 

analysed {e.g. missed dose, incorrect dose), the variation in the classification categories 

used by different hospitals meant that a large proportion of the data could not be analysed 

and had to be assigned to an ‘other’ category. In both of the IMSN studies a minimal 

number o f criteria were assessed, i.e. analysis was restricted to the stage of event, type of 

event, severity category, and in the case of the 2007 study, the classes of medications 

involved in harmful events. Criteria such as contributory factors, patient outcomes, and the
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clinical division of staff reporting errors were not examined, and cross-referencing o f 

criteria was not undertaken. No attempt was made to relate the analysis of the Irish 

medication error data to that undertaken in international studies.

In addition to this collective data, a number o f studies based on individual Irish hospitals 

have investigated the prevalence of medication errors and results suggest the presence of a 

significant problem. An observational study o f medication administration errors was 

undertaken in 1998 in the hospital where this thesis is b a s e d . T h e  main finding of this 

study was that the incidence of dispensing, prescribing, and administration errors was 

higher in the hospital than that specified in other published studies at the time. The key 

recommendation made by the author was that a medication error reporting system be 

established within the hospital. A review of clinical pharmacist interventions in the same 

hospital in 2000 revealed a potential prescribing error rate of approximately 31% ."'’ The 

most common prescribing errors were transcription errors (22.5%), incorrect duration 

(21.6%), and incorrect dose/frequency (20.8%). Similarly high rates of error were 

highlighted by another study in a Dublin hospital which found that 25% of the discharge 

prescriptions reviewed contained prescribing erro rs."’ This study also analysed the 

outcome of discussion of these errors with the prescriber involved and found that in the 

vast majority of cases the prescriptions were altered by the doctor in accordance with 

pharmacists’ recommendations.' ' '

1.11 Medication Safety Programmes in Hospitals

Although medication safety programmes have been established in hospitals worldwide, 

very little evaluation of the impact of such systems on patient outcomes has been 

undertaken. There is a paucity of high-quality evidence for many patient safety
1 1 9  •practices. In a review of 79 safety practices undertaken by the AHRQ in 2001, just 11 

were rated highly for the weight o f evidence in their support, and of these, only one was
1 1 ’7specifically designed to reduce the likelihood o f a medication error.

One reason for this lack of evidence is the fact that the awareness and interest of healthcare 

professionals in the field of patient safety has developed only relatively recently. In 

addition, there are several methodological reasons why research in patient safety is
I  1particularly challenging. First, many quality improvements cannot be the subject of
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double-blind studies because the participants are aware o f their purpose. In addition, 

capturing all relevant outcomes, including near misses {e.g. a nurse selecting the incorrect 

medication, but realising this before administration to a patient) and measuring the degree 

o f harm to patients, is very difficult. Third, several patient safety initiatives are 

multidimensional and defining which part o f the intervention has been influential in 

generating an improvement is fraught with difficulty. Fourth, many o f the most serious 

errors in medicine {e.g. wrong site surgery) are also very rare, so demonstrating the impact 

o f a safety practice is almost impossible. Finally, attempting to establish links between 

presumed causes o f errors {e.g. worker fatigue) and adverse events is extremely 

challenging in many cases.

One study measured the impact o f three quality improvement initiatives, including a
113medication safety programme, on hospital mortality rates. Analysis o f a sample o f case 

notes o f patients who had died revealed a high prevalence o f sub-optimal clinical 

observations, hospital acquired infections, and medication errors. Several interventions 

were made in each o f these three areas with a resultant significant fall in hospital mortality 

ratios over the three years following the start o f the programme. In terms o f medication 

safety, the areas focused on were the prescribing and administration o f high-risk 

medications, including anticoagulants, potassium and methotrexate, and reducing the errors 

which occurred at ‘handover points’, i.e. at admission and discharge.

Very limited published research is available regarding measurement o f the impact o f a 

medication safety programme on patient outcomes as an isolated initiative. Those studies 

which are available are not readily comparable as each employed different methodologies 

to measure harm or error occurrence.'''*'”  ̂ Nevertheless, similarities exist in that all 

programmes have involved a multidisciplinary team employing a combination o f different 

interventions to optimise medication safety and all have been successful in reducing the 

number o f harmful events or error severity.

In Ireland, the first Medication Safety Officer (MSO) post dedicated to the development o f 

an in-hospital medication safety programme was established in the Adelaide and Meath 

Hospital incorporating the National Children’s Hospital (AMNCH) in 2001. Currently full

time medication safety posts exist in just eight public hospitals nationally -  St Jam es’s 

Hospital, AMNCH, the Mater Misericordiae Hospital, Beaumont Hospital, St. V incent’s
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University Hospital (all of which are based in Dublin), Galway Regional Hospital, Bon 

Secours Hospital, Cork and Mayo General Hospital. In several other public and private 

hospitals in the country however, without a dedicated post-holder, medication safety 

programmes are in operation and medication safety-related activities are part of the role of 

a variety of healthcare professionals including pharmacists. Risk Managers, and Nurse 

Practice Development Unit (NPDU) staff. In these organisations, medication errors are 

reported within a confidential non-punitive system with varying levels of analysis and 

investigation applied to data depending on the resources available locally. To date, there 

have been very limited publications regarding the operation of a medication safety
117 118programme in an Irish hospital setting. ’

1.12 Justification for Research

A current gap in knowledge exists with regard to medication safety in Ireland as:

■ limited detailed analyses of medication error data submitted to voluntary reporting 

systems in Irish hospitals have been published,

■ no dedicated national agency for the unified analysis of patient safety data from all 

healthcare sectors exists in Ireland and consequently,

■ there is little national guidance available to Irish hospitals regarding the 

management of medication errors.

In addition, limited research has been published in any jurisdiction describing the 

establishment of a hospital-based medication safety programme and its impact in terms of 

risk, error, or injury reduction.

1.13 Research Framework

In this chapter the development of the modem patient safety movement was outlined, the 

progress of agencies and bodies with a patient safety remit at a global, European, and Irish 

level was described, and the growing awareness of the scale and impact of medication 

errors was discussed. It was in the context of this rapidly changing environment that a 

medication safety programme was designed and implemented by a MSO (the thesis author) 

in an acute Irish teaching hospital in August 2004. Since its inception as a pilot programme 

up to the current time (October 2010), local systems and processes have been adapted on
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an ongoing basis to meet the demands of deahng with the ever-greater volumes and 

complexity of reported data and of generating effective and enduring safety solutions.

Chapter 2 describes the structure and operation of an ideal hospital medication safety 

programme based on the practical experience of the MSO in Hospital X over the past six 

years and on published data from other jurisdictions. The results of a detailed analysis of 

the data submitted to the medication safety reporting system in Hospital X are presented in 

Chapter 3. The event types and classes of medications most likely to be associated with 

harm are identified, a strategy which enabled limited resources to be targeted to the 

highest-risk scenarios. This data analysis in turn guided the development of the medication 

safety initiatives described in Chapters 5 and 6 (Figure 1.3).
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Figure 1.3 Structure of thesis and relationship between chapter topics

Chapters 4, 5, and 6 each deal with a specific medication safety initiative focused on 

improving medication safety in the hospital in relation to one of the three constructs of the 

Donabedian quality of care framework: structure, process and outcome, respectively."^’'̂ ® 

‘Structure’ of care refers to the attributes of the setting in which care is provided.*^* This 

includes the attributes of material resources (such as facilities, equipment), of human 

resources (such as the number and qualifications of personnel), and of organisational 

structure (such as methods of peer review). Safety culture is defined as ‘the product of 

individual and group values, attitudes, perceptions, competencies and patterns o f behaviour 

that determine the commitment to, and the style and proficiency o f an organisation’s health
1 9 9and safety management’. Safety culture is recognised by safety agencies to be a 

fundamental structural aspect of care.’̂  ̂ '̂ '̂  In Chapter 4 the application of a safety culture 

measurement tool to a unit in Hospital X is described.

The process aspect of the quality of care relates to how care is delivered within a particular 
121system. Chapter 5 describes the design and implementation of an initiative to reduce the 

interruption/distraction rate experienced by nurses during a critically important process in 

hospitals, i.e. the administration of medications to inpatients.

‘Outcome’ denotes the effects of care on the health status of patients and populations.'^' 

This third aspect of Donabedians’s framework was the impetus for the project featured in 

Chapter 6. The analysis of those errors causing harm, i.e. where an adverse patient 

outcome had occurred, highlighted the risks of incomplete and unclear prescribing and of 

junior doctors prescribing and administering high-alert medications.

The final chapter (Chapter 7) summarises the key findings of the work presented in the 

previous chapters, details the limitations o f the studies undertaken, and outlines 

suggestions for future research to expand on the contribution made by the author of this 

thesis to the body of knowledge regarding medication safety.
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1.14 Research Hypothesis and Aims

The hypothesis examined in this thesis was that a medication safety programme established 

in an acute teaching hospital could identify, prioritise, and address medication-associated 

risks and thereby improve patient safety.

The aims o f this research were:

■ To outline the evolution o f the patient safety movement internationally and in 

Ireland.

■ To describe the design and implementation o f an ideal medication safety 

programme.

■ To analyse the data from an internal medication safety reporting system in an acute 

Irish teaching hospital (Hospital X).

■ To discuss the design and implementation o f a number o f medication safety 

initiatives in Hospital X and analyse their impact.

1.15 Ethical Approval

The author consulted the liaison officer for the hospital Ethics Committee regarding the 

need to seek ethics approval for the studies undertaken for this thesis. The author was 

informed by the officer that a formal application for ethics approval was not required given 

that the research did not involve patients.
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Chapter 2: Designing a M edication Safety Programme

2.1 Introduction

As mentioned in Chapter 1 (Section 1.11), limited data has been published describing the 

design and development of medication safety programmes in hospitals. Because patient 

safety has only come to the fore in recent years there is currently a lack o f consistency in 

medication safety programmes in different organisations with ‘a lot o f places doing some 

of the things that need to be done, but few places doing all the things that need to be done 

in order to have a true failsafe medication-use system’. T h i s  chapter will begin with a 

description of the design and operation of an ideal medication safety programme in an 

acute hospital. Although a wealth of research focuses on the individual aspects of patient 

safety systems, e.g. safety culture, limited data has been published relating to the overall 

establishment, structure, and operation of a medication safety programme in its entirety. 

Therefore, the model o f an ideal medication safety programme suggested below is a 

composite of the experience of the author as MSO in Hospital X for six years and evidence 

from published studies. The overall structure of an ideal programme will first be proposed 

followed by consideration of each of the individual components. The second section of the 

chapter will comprise a comparison of the programme developed by the author in Hospital 

X with the ideal system. This process will highlight the strengths and weaknesses of the 

current programme established in Hospital X and the measures required to address the gap 

between this actual system and the ideal one.

The development of a model of an ideal system is worthwhile as the structures and 

standards described may be used as a guiding template for hospitals when setting up new 

medication safety programmes or expanding existing ones. The purpose of describing the 

status o f Hospital X in relation to the ideal is to share the learning from the process of the 

design o f an actual system and the challenges encountered in its development. These real- 

life experiences should be of value to healthcare organisations considering embarking on a 

similar journey.
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2.2 Structure of a Model Medication Safety Programme

2.2.1 Outline of Structure

Based on the experience of the author, a medication safety programme can be viewed as 

being constructed of five main organisational elements: safety culture, infrastructure, data, 

communication, and training (Figure 2.1).

reac t ive
ac t ions

p re v e n t a t i v e
ac t ions

T r a in i n gS a f e t y  C u l t u r e D a taI n f r a s t r u c t u r e C o m m  u n i c a t i o n

A n n u a l  R e v i e w

C o r r e c t i v e  Ac t i o n

M o n i to r i n g  a n d  
M e a s u r e m e n t

Local  M e d i c a t i o n  
S a f e t y  C o n c e r n s  

I d e n t i f i e dE x t e r n a l  I n f l u e n c e s Medication Safe ty  
S t r a t eg ic  Plan

Figure 2.1 Operational structure of a model medication safety programme

These components enable the operational objectives of the programme to be achieved. 

Frush has defined these objectives as the provision of;
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■ ‘resources and support for departments and for local level safety teams’

■ ‘centralized oversight for safety concerns involving patients across the entire 

medical centre’ and

■ ‘a standard mechanism for communicating safety concerns to the highest levels o f 

the organization without fear o f reprisal.’

In the ideal system these organisational elements should be monitored and measured in a 

variety o f ways leading to the formulation of corrective measures which in turn feed back 

to influence the day-to-day operation of the programme. An annual review should be 

established to assess the progress of the programme and identify medication safety 

concerns requiring attention during the upcoming year.

127The next step is the formulation of a strategic plan as proposed by Mark and Weber. The 

strategic plan should be formulated by considering local concerns in the context of the 

developments and output of relevant national and international agencies and organisations. 

The plan should comprise two aspects: reaction {i.e. the response taken to address 

medication errors which occur in the organisation and are identified by the programme) 

and prevention {i.e. the action taken pre-emptively to reduce the risk o f an error in the 

future).

The classes of external bodies which need to be considered when formulating a strategic 

plan for a medication safety programme in an Irish hospital are;

i. Regulatory and reporting agencies: Irish public hospitals have a statutory obligation 

to report medication errors to the CIS and are encouraged to report ADRs to the 

IMB. This requirement influences the processes which need to be established for 

the management of medication safety data within the hospital. In addition, the IMB 

issues a variety of medication safety publications including warning, recall, and 

information notices that must be considered when developing a strategic plan.

ii. Governmental healthcare bodies/groups: Both HIQA and the HSE have a remit for 

medication safety. National developments in medication safety in Ireland are 

currently being guided by the implementation of the recommendations o f the 

CPSQA (Chapter 1, Section 1.10.1.1). The CPSQA medication-related 

recommendations are being progressed by a medication safety forum, chaired by 

the chief pharmacist in the HSE. Both HIQA and the IMSN are represented on this
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forum, the work o f which is expected to influence greatly the strategic plans o f 

Irish hospital medication safety programmes in future years.

iii. Voluntary networks: The IMSN has developed and circulated several advisory and

guidance documents to Irish hospitals regarding a number o f high priority

medication safety concerns since its establishment in 2007.^^ The IMSN is a 

member o f the International Medication Safety Network which, through the sharing 

o f  data from multiple countries, has highlighted global medication safety risks and
Q O

solutions. The publications o f the IMSN and the developments o f the international 

network need to be considered when planning the activity o f a medication safety 

programme for the upcoming year.

iv. Patient Safety Agencies: There are a number o f safety agencies based in different

countries which produce a large variety o f recommendations, alerts and guidance
39documents to manage medication risks. These include the NPSA in the UK, the 

IHl'^* in the US, and the ISM ? in both the US'^*  ̂ and Canada.'^^^ The material 

produced by these organisations must be reviewed and screened for its relevance 

and application to a medication safety programme in an Irish hospital.

The medication safety initiatives to be incorporated into the strategic plan for the year 

ahead should be decided based on balancing consideration o f the internal priorities o f the 

hospital with the external demands and concerns highlighted by the safety agencies and
127 • 127bodies described above. These projects must then be mapped along a timeline

covering at least the upcoming 12 months with the aim o f achieving the initiatives through

one or more o f the five elements -  safety culture, infrastructure, data, communication, and

training. The aim o f such initiatives is to reduce or prevent harm to patients by changing

processes or systems. The impact o f these safety initiatives should be monitored and,

where possible, measured so that adjustments can be made where required to the strategic 
1 ^ 1plan. A key feature o f such a plan is that it integrates the many ways to improve 

medication safety, including the audit o f  medication processes in conjunction with 

feedback to staff, development o f safety indicators, and measurement o f safety culture.'^’ 

In strategic plans many projects need to be ongoing and therefore maintained or developed 

continually, whist others are self-limiting and can be completed within a 12-month 

timeframe.
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2.2.2 Safety Culture

2.2.2.1 Value o f a positive safety culture

Safety culture has been defined as ‘the product of individual and group values, attitudes, 

perceptions, competencies, and patterns of behaviour that determine the commitment to, 

and the style and proficiency of, an organisation’s health and safety management.’ The 

establishment of a positive safety culture is recognised to be an essential foundation for a 

patient safety programme. ’ Safety agencies such as the ISMP and the NPSA have 

deemed it to be the first step of a strategic plan for the creation of a successful patient 

safety programme in an organisation. ’

The initial stage in establishing a safety culture is to measure the baseline culture by means
1of a safety culture assessment. Safety culture is a local phenomenon within organisations 

and therefore should be measured on a unit-by-unit basis (see Chapter 4). The results can 

be benchmarked against a pool of international data to assess the hospital’s performance, 

and over time can be used to monitor the effectiveness of initiatives introduced to address 

patient safety c o n c e r n s . I n  addition, safety culture assessment allows frontline staff to 

identify weaknesses in a medication safety programme which can then be addressed by
I -2 C

means of quality improvement projects. The development of a positive safety culture in 

the organisation is in turn likely to have a positive effect on some of the other components 

of the medication safety programme. A more positive safety culture means that there is a 

greater likelihood of staff reporting medication errors, which enables the development of a 

more informed, comprehensive, and targeted strategic plan to address any identified 

deficiencies.'^^

2.2.2.2 Establishing a positive safety culture

Safety agencies and subject matter experts have identified several strategies to promote 

safety culture in a healthcare organisation. ’ ’ A critical factor in establishing and

maintaining a positive safety culture is the visible commitment of hospital management to
1 -JO

medication safety. The fact that patient safety is considered a priority in the organisation 

can be demonstrated by the appointment of a clinician to the post of patient (or medication)
123 132safety officer ’ and by the inclusion of medication safety as a standing agenda item for

1 ^ 9discussion at executive level committee meetings. The documentation o f the 

organisation should reflect its safety focus: the mission statement for the organisation
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127 132 137should em phasise that patient safety is a key priority ’ ’ and a m ultidisciplinary

hospital policy for patient safety should be developed w hich indicates the institu tion’s
1 "yfi 1

endorsem ent o f  a non-punitive, ju st, and fair system s approach to clinical errors. ’

Any investigations into M SEs should be undertaken in a m anner that is aligned w ith the 

m edication safety policy, i.e. conducted free from  bias or hindsight over the outcom e o f  the 

incident and w ith a focus on shared learning and the developm ent and im plem entation o f  

safety i n i t i a t i v e s . T o  prom ote a positive safety culture s taff should feel supported by 

m anagem ent in relation to the reporting o f  M SEs and in striving for the safest possible
133practices at w ard level. A  positive attitude to M SE reporting should be encouraged by

educating s ta ff  about the system s approach to error investigation in the hospital and
1em phasising the im portance and benefits o f  reporting M SEs.

It is recom m ended that there be no references to punitive consequences for com m itting 

m edication errors in perform ance appraisals.'^’ How ever, the organisation should consider
127adding a perform ance standard to prom ote the reporting o f  m edication errors. 

M anagem ent in the organisation should em pow er sta ff to refuse to proceed in the 

m edication use process i f  they have a safety concern until a specified review  process has
127been undertaken; for exam ple nursing s ta ff m ay be advised to not adm inister 

m edications where the prescription is illegible and encouraged to escalate the concern up 

the line w ith m edical staff until the order has been clarified and re-w ritten. Feedback to 

s taff is critical to prom pt continued reporting, to develop staff aw areness o f  the status o f  

m edication safety in the organisation, and to encourage com pliance w ith m edication safety 

initiatives underw ay in the h o s p i t a l . T h e  safety culture o f  the hospital can be further 

strengthened by its participation in available external reporting program m es, w hich enable 

shared learning on a national level and prioritisation o f  risks locally.

2.2.3 Infrastructure

The infrastructure o f  the m edication safety program m e relates to its underlying 

organisational fram ew ork for the m anagem ent, governance, integration and collaboration 

o f  the activities o f  the system. The im portance o f  a robust infrastructure for patient safety 

w ithin healthcare organisations was recognised in 2001 by JCA H O  who released safety 

standards requiring US hospitals to create a form al patient safety infrastructure w ith strong
138com m itm ent from  senior leadership. Based on the au thor’s experience in Hospital X and
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review of the Hterature the key infrastructural components in a model of an ideal 

medication safety programme are proposed below.

2.2.3.1 Medication Safety Officer

Ideally, the medication safety programme in a large teaching hospital should be managed 

by a full-time Because patient safety has only come to be recognised as a

key consideration in healthcare in the very recent past, the role of medication or patient 

safety officers is still rapidly evolving. Descriptions of the role are limited and necessarily 

general as the form the actual role takes depends on the features of the organisation in 

which it is established. For example, the size and resources of an organisation may dictate 

if the role of medication safety is incorporated into that of a general patient safety officer 

or if it is a dedicated position which co-exists with that of a Risk Manager or Patient Safety 

Officer.

Based on the experience of these roles to date, researchers have identified some of the ideal 

characteristics of the individual assigned to the post of patient or medication safety officer. 

These include the presence of a clinical background such as nursing, medical, or 

pharmacy; and personal attributes such as an ability to negotiate across boundaries in the 

healthcare organisation, and communicate key messages to a broad range of staff types 

from consultants to administration staff.''*® It has also been suggested that the appointee be

someone who is held in high regard by their peers and who is results driven and attentive
1 ' ) ' \  1to detail. ’ The IHI stresses the importance of making the position of patient safety 

officer one of high rank or management level in the institution so that the appointee will 

have sufficient authority to act effectively.'^^’'"'' In addition, it recommends that the patient 

safety officer has regular meetings with the CEO and that the officer make regular 

presentations to the governing body of the organisation.'^^ Finally, the IHI advise that the 

officer be adequately resourced and supported by the organisation, for example by 

enabling access to educational opportunities, in order to ensure best practices can be 

implemented across the site. Mark and Weber have described the job functions of a 

typical MSO as follows:'^’

■ Identify and implement best practices for medication safety.

■ Analyse current practices that may contribute to medication errors and take

proactive steps to prevent medication errors before they occur.
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■ Facilitate process and system  changes and prevention activities to reduce the 

likelihood o f  occurrence/reoccurrence o f  error.

■ M anage m edication error reporting and investigation.

■ Review  reports and collect additional inform ation to determ ine root causes.

■ M anage m edication error data entry into internal and external databases to provide 

reports to clinical s ta ff and com m ittees as appropriate.

■ Educate healthcare professionals to prom ote safe m edication practices.

■ A ssist in the developm ent and review  o f  m edication use policies.

■ Participate in directorate m eetings, hospital com m ittees, and national and 

international safety netw orks relating to m edication errors and safe m edication use.

■ M onitor com pliance w ith m edication control and security standards in hospital 

patient care areas.

■ A ddress issues o f  non-com pliance and recom m end corrective actions.

Kow iatek has suggested that perform ance standards should be built into the jo b  description 

to ensure targets are m et in relation to all aspects o f  the role.'"^' Such perform ance 

standards m ay, for exam ple, relate to the volum e o f  practice or process changes 

incorporated into the organisation per m onth,''*’ tim e lim its for follow  up o f  events or the 

entry o f  data into the m edication safety database, or the num ber o f  s ta ff education sessions 

held for each discipline per year.

2.2.3.2 Medication Safety Team

The operational lead for the m edication safety program m e is typically the M SO ."^  '^^ 

How ever, based on the au thor’s experience as the M SO for a 1000-bed hospital, and 

lim ited published data, additional support w ould be required to im plem ent optim ally a 

m edication safety program m e in a large teaching h o s p i t a l . T h i s  support should 

ideally be provided by scheduled part-tim e input from  at least two other experienced and 

high-ranking clinicians, who together w ith the M SO com prise the m edication safety 

team ."^  Ideally the m edication safety team  should incorporate a staff representative from  

each o f  the three m ain disciplines involved in the m edication use process, i.e. a pharm acy, 

m edical, and nursing representative.'*^ '^ ' For exam ple, if  a pharm acist is appointed as the 

M SO, then a senior nurse and doctor should provide the part-tim e support. The level o f  

part-tim e support required w ould clearly depend on the size o f  the hospital but for a 1000- 

bed hospital an input o f  approxim ately 3-4 hours per w eek (or one afternoon or m orning
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session) per senior staff member would be adequate. The role o f these staff members 

would be to galvanise support from within their respective disciplines of medicine and 

nursing and thereby assist the MSO in the implementation of safety initiatives. In addition, 

these clinicians would provide an oversight role in relation to the severity grading assigned 

to errors and contribute to the action plans developed in response to events. Holiday cover 

for the MSO should ideally be provided to ensure that the investigation into medication 

errors is consistently undertaken in a timely manner. In addition to clinical support, Gandhi

et al. have highlighted the importance of administrative support to ensure the efficient
1 ”̂ 0operation of a patient safety team. For a medication safety team, part-time administrative

support (0.5 full time equivalents) should be adequate. The role of this individual would be

to facilitate the submission of MSEs to the external national reporting system, co-ordinate

multiple sources of data, maintain the in-house database, distribute reports, and compile
1 ^ 0materials for the training and education of hospital staff.

2.2.3.3 Leadership and governance

Support for patient safety initiatives from the executive level of the organisation is 

frequently highlighted as critical to the success of a patient safety 

p r o g r a m m e . T h e  MSO should report to a senior hospital manager who is the 

lead for the overall risk or quality programme in the hospital; this is frequently the CEO or 

deputy Chief Executive Officer (DCEO) of the organisation. The advantage o f reporting 

at this level is that initiatives endorsed by senior management are more likely to be viewed 

by staff as being worthwhile and relevant to all disciplines rather than being construed as 

driven by any one professional group. The medication safety team should report into a 

multidisciplinary Medication Safety Committee (MSC) whose members include 

representatives from the medical, nursing, and pharmacy professions and from the risk 

management and quality control departments.''*^

The MSC has a governance role in that it should review the activities o f the medication 

safety team and provide advice regarding the development of safety initiatives and issues 

to be considered in relation to the follow up investigation of events.*'*' '"'̂  Gandhi et al. 

emphasise the importance of integrating the patient safety team into pre-existing 

committees and structures; in this way pre-existing groups experience patient safety as 

‘value added’ rather than a ‘threat to their current roles’. T h e  MSC can be established as 

a sub-committee of the Pharmacy and Therapeutics (P&T) Committee'"*^ ’''̂  and ideally a
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report from the MSC should be a standing agenda item for the P&T C o m m i t t e e . T h i s  

ensures that safety is always a consideration when policy development or decision-making 

involving the medication use process is underway. In order to promote an integrated 

approach to risk management in the organisation, the importance of which has been 

highlighted by the NPSA,'^^ the MSC should also report into the general Risk Management 

Committee. The final layer of governance for the medication safety programme should be 

an overarching Quality, Safety, and Risk Management Steering Committee, which is a sub

committee of the Hospital B o a r d . T h e  role of this committee is to decide on the focus of 

the risk strategy for the organisation in the medium to long-term’"''̂  and present an 

overview of the risks facing the hospital and the safety initiatives designed to address them 

to the Hospital Board (Figure 2.2).
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Figure 2.2 Template for the governance, integration, and collaboration of a 

hospital medication safety programme
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2.2.3.4 Integration and collaboration

The NPSA has defined the integration o f risk management activity as one o f  the key steps
1 - j - j

in the development o f a medication safety programme. A newly established medication 

safety programme should be incorporated into the pre-existing quality, safety, and risk
1 -2Q

structures in the hospital (Figure 2.2). Integrated risk management entails an awareness

o f the overlap in relation to data input and action plan development between the individual

programmes within the overall quality and risk management system. In practice, for the

medication safety team, this involves the sharing o f  data and the development of

collaborative action plans with the other safety/risk personnel such as the Risk Manager,

Legal/Claims Adviser, Health and Safety Officer, Complaints Manager,
1Accreditation/Quality Manager, and Patient Advocacy Officer. As well as participating 

in an integrated risk management programme, it has been the experience o f the author that 

close links should be fostered with several other departments in the hospital in order to 

facilitate the achievement o f medication safety initiatives. The medication safety team 

should liaise with the NPDU and the Medical Board regarding the implementation o f best 

practice in relation to the safe prescribing and administration o f medication. The 

medication safety team also needs to work closely with the Pharmacy Department to 

ensure the alignment o f medication safety goals. Pharmacists play a fundamental role in 

relation to medication safety by screening prescriptions for safety at ward level, 

undertaking medication reconciliation, reporting medication errors and near misses, 

producing best practice guidelines and protocols, and providing both patients and staff with 

medicines information. In addition to the obvious importance o f collaboration with 

nursing, medical, and pharmacy staff, time and effort should be spent developing working 

relationships with other diverse non-clinical services and departments across the hospital 

such as Materials Management, Medical Physics, and Information M anagement Systems 

(IMS).

2.23.5 Unit-based teams

It is well recognised that unit-based safety teams, i.e. multidisciplinary groups comprising 

safety champions who are management-level nursing, pharmacy, and medical staff, are a 

valuable component o f patient safety infrastructure in h o s p i t a l s . I n  a large hospital, 

such as Hospital X, such unit-based teams could be incorporated into the pre-existing 

directorate management structure. Key members o f the safety team assigned to a particular 

directorate would therefore be the consultant who is the local clinical director, the

45



Chapter 2: Designing a Medication Safety Programme

directorate nurse manager, a senior pharmacist, and the unit’s business manager. One of 

the roles o f the MSO would be to provide these teams with trend analyses of the events 

reported for their directorates on a quarterly basis and then collaborate with the unit teams 

in the development, implementation, and monitoring of action plans at a local level.

2.2.4 Data

2.2.4.1 Data detection meth odologies

There are a number of modes of measuring medication safety focusing on structure, 

process, or outcome data. These include safety culture measurement, recording of 

pharmacist interventions, observational studies, trigger tool systems, and chart review.*'*^ 

However, the mainstay of medication error data in healthcare organisations is generally a 

voluntary reporting s y s t e m . C u r r e n t l y  the other methodologies play a supportive 

role to voluntary reporting and are mainly used to generate supplementary data 

intermittently. However, technology is playing an increasingly important role in the 

application of data detection techniques, thereby minimising the need for labour-intensive 

manual collection of data by skilled personnel.'^*

Each method of error detection is best equipped to detect particular types of medication 

errors and no single method of error detection in isolation can measure the true frequency 

of medication errors.''**''''^ Researchers have long recognized that a truly comprehensive 

overview o f medication errors in an organisation can only be obtained by employing a 

combination of error detection m e t h o d s . A l l  of the methodologies described below 

have their own strengths and weaknesses and ideally a combination of them all should be 

used to produce the most complete dataset possible on which to base quality 

improvements.

i. Observation method

This method involves the observation o f nursing staff as they administer medications in the 

ward environment.'"^^ A sampling method is defined with the number of observations, 

location, and time interval specified.'"'^ Observations of the nurses’ practice are then 

compared with the prescriptions, reconciled against hospital policies and procedures, and 

any deviations recorded.*''^ The performance data is then reviewed by a quality 

improvement process in the organisation, with a view to implementing improvement
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opportunities.'"^^ The requirements for this method are that errors are visible, predictable, 

and o f limited d u r a t i o n . T h e  technique mainly measures actual errors at drug 

administration and dispensing stages and should be used in combination with other 

methods to detect errors at the prescribing and monitoring s t a g e . I n  the future, 

technology in the form o f barcode bedside documentation systems has the potential to 

replace the human observer by documenting all drug administration events, automatically 

comparing them against electronic prescriptions, and recording any v a r i a t i o n s . A  

strength o f the observation technique is that it provides objective, quantitative data for 

identifying trends and benchmarking. It also produces defensible data without blame being 

assigned to any one individual as all doses are observed and all errors witnessed.'^'' There 

are several weaknesses with the observation method however. These include the fact that it 

is highly labour-intensive requiring trained, dedicated observers to shadow staff;'^' rare 

events may not be detected because o f the sampling approach;'"'^ and it is not suited to the 

detection o f  errors/near misses at the prescribing s ta g e .T e c h n o lo g y  has the potential to 

reduce greatly the resources required for this type o f data collection. For example, smart 

pumps have data collection capabilities enabling the compilation o f a database o f  near
152misses and actual errors involving infusions, 

ii Practitioner intervention method

This method involves recording the contacts made by nurses or pharmacists with 

prescribers when there are problems and queries with prescriptions, and the subsequent 

outcome o f such communications.*"^^ It provides prescribers with specific clinical feedback 

which can be used to improve the quality o f  prescribing and thereby reduce the risk of 

medication errors. As this method focuses on errors in the prescribing step o f the process, 

it needs to be combined with other methods that detect errors at the dispensing and 

administration stages.'"'^ Additional dedicated personnel are not required as intervention 

data are generally recorded during routine work, but the process o f recording data using 

either a manual or electronic system may be time-consuming for s t a f f . A  database needs 

to be maintained to produce reports for evaluation and a staff member is required to 

analyse the data.'"^^ As this technique involves real time surveillance it has the advantage o f 

enabling interventions and thus has the potential to prevent errors from reaching 

p a t i e n t s . I t  also can detect near misses in addition to actual events unlike some o f the 

other methodologies which detect actual events only.'^^ A disadvantage is that there can be 

variability in the volume and quality o f data recorded depending on the practitioner
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1involved. Maintaining this system on an ongoing basis means there must be sufficient
1time for staff to undertake the recording process within normal working hours. 

Computer physician order entry (CPOE) systems with decision support logic have the 

capability of providing many of the ‘interventions’ to prescribers at the point of care and in 

the future such systems may enable interventions to be automatically tracked and 

trended.

iii. Chart review method

This technique involves the review of a selection of patients’ charts by trained staff in 

order to detect errors mainly in the prescribing steps of the medication use p r o c e s s . I n  

addition to outcome data it allows for evaluation of processes, in that it yields information 

about whether critical steps occurred such as communication, documentation, or 

administration of evidence-based therapy.'"*^ The major limitation is cost as healthcare staff 

have to be trained to review charts in a consistent manner and objectively assess the 

documented data.'^^’'^  ̂ In addition it is o f little value in detecting errors at the 

administration step of the medication use p r o c e s s . T h i s  technique can be used 

concurrently with other methods of data detection, particularly with methods such as 

voluntary reporting and computer monitoring, since studies have shown little overlap.’'*̂  In 

addition to trained staff, the other resources required for implementation are a 

documentation system for the recording of data and a database for data analysis and report 

production.

iv. Trigger tool methodology

Trigger tool methodology can be applied manually or electronically to detect criteria such

as out of range laboratory values, the use of antidotes, or transfers to the intensive care unit

(ICU), which indicate the occurrence of an adverse event. A challenge in relation to the use

of electronic monitoring is that pharmacy and laboratory information technology systems
1typically do not interface with each other. Trigger tool techniques are generally used in 

combination with other methodologies such as chart review as they can identify those 

charts which are worthwhile reviewing.'"*^

V.  Safetv culture surveys

Safety culture surveys are a data collection technique which can identify local staff 

concerns regarding medication safety issues and potential solutions which might otherwise 

go undetected. The topic of safety culture measurement is discussed in detail in Chapter 4.

48



Chapter 2: Designing a Medication Safety Programme

vi. Solicited reporting

Solicited reporting involves focusing on a group o f practitioners working in a particular 

speciality and acquiring their agreement that they will report all medication errors 

occurring during a particular time period. For example, Winterstein et al. solicited 

medication error reports from an interdisciplinary team o f clinicians on a variety o f units in 

a university hospital over a 12-week period in 2002.'^"' The expected result o f focusing 

data collection on particular units or error types for a defined time period is a heightened 

awareness o f errors amongst staff, leading to a greater volume and quality o f reports.

2.2.4.2 Reporting systems for medication errors

Reporting systems have the advantage o f enabling all grades o f staff across the hospital to 

engage with the medication safety programme by reporting safety concerns and events.

In addition, such systems are sustainable over the long term and relatively inexpensive to 

o p e r a t e . A  further advantage o f voluntary reporting is that narrative reports yield far 

more detailed information than the more quantitative methods o f data detection. 

Voluntary reporting systems can highlight areas where more exact quantitative assessment 

using chart review, for example, may be warranted.

Weaknesses o f voluntary systems include the fact that reporting is passive and reporter 

dependent and staff must be motivated to participate and given adequate time to do so.’^̂  

In addition, sensitivity is low; the error must be recognised to be reported, so many 

medication errors never have the potential to be re p o rte d .F u rth e rm o re , there are several 

reasons why staff choose not to report, including fear o f disciplinary action for themselves 

or a colleague, perception that reporting is a waste o f time, or a belief that reporting is not 

required if  no harm befell the p a t ie n t .T h e re fo re  spontaneous error reporting systems 

involve a high degree o f underreporting and detect just a fraction o f the actual number of 

errors occurring.^^ ’"'* There are other reasons why trends amongst events submitted to 

reporting systems must be interpreted with caution. First, reporting bias is a well-knowTi 

phenomenon; it is well recognised, for example, that nursing staff submit events more 

readily to reporting systems than other clinical s t a f f . S e c o n d ,  specialised quality 

improvement initiatives may result in an increase in the volume o f reporting on certain 

units. Third, unit-to unit variations in safety culture may positively or negatively influence 

reporting b e h a v i o u r . F i n a l l y ,  the quality and quantity o f data provided from reports 

varies depending on the available support and infrastructure for the reporting process, data
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78analysis, and investigation.

2.2.4.3 Data management

An ideal model for data management in a medication safety programme is one in which the 

errors in an individual institution are highlighted through their internal reporting system, 

allowing an investigation to be undertaken into the contributory factors and action 

implemented to prevent a r e c u r r e n c e . T h e  error and the results of the investigation are 

then reported to an external body that aggregates and analyses data from multiple sources 

and disseminates the information broadly. The ideal mode of reporting for an internal 

medication safety reporting system is e l e c t r o n i c , a s  this makes the reporting process 

quick and simple, features which are known to underlie successful reporting s y s t e m s . A n  

ideal system would involve a single interface for both pharmacist intervention recording 

and medication error reporting. It is well recognised that a large proportion of pharmacists’ 

interventions relate to the detection and resolution of medication e r r o r s a n d  having a 

single system would mean that such activities could be recorded in an intervention 

database and a medication error database simultaneously, where appropriate, without the 

need for duplicate data entry (Figure 2.3).
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Figure 2.3 Model data management system for a hospital medication safety 

programme

On submission o f an event, data should download directly into a relational database, 

obviating the need for manual data entry.''** During the process o f review o f submitted 

events, it should be possible for the MSO to amend criteria as required on the form 

resulting in automated updating o f the database. To create an entirely paperless system, a 

facility to upload documentation related to the investigation onto forms would be essential; 

this would allow data to then be archived electronically and retrieved as required in the 

future. The software supporting the database should allow trend analysis to be undertaken 

quickly and easily by automated cross-tabulation o f criteria and generation o f customisable
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reports. A further feature o f successful reporting systems is regular timely detailed 

feedback which demonstrates to that staff that reporting is w o r t h w h i l e . I n  the ideal 

system, unit-based teams would have password-protected access to view the forms 

submitted from their individual directorate and to run standardised aggregated reports, 

including graphical illustrations o f data for their unit and the hospital overall.'^’ These 

trend reports could then be used by the unit-based team in their monthly quality 

improvement initiatives.'^’ In a model system the internal reporting system and national 

reporting system would use the same internationally agreed standard taxonomy for 

classifying medication errors. This would facilitate an electronic interface between the 

local database and the national reporting systems for ADRs (IMB) and for medication 

errors (the STARSWeb programme of the CIS), again eliminating the need for duplicate 

reporting.

2.2.5 Communication

The fourth element of a medication safety programme is communication. An effective 

communication system must be two-way, i.e. structures must exist for the transfer of data 

from the medication safety programme to staff, patients, and external bodies and vice 

versa. In addition, to be effective the system should be multi-modal (i.e. involving verbal, 

electronic, and written communication) and flexible (i.e. adaptable according to the 

varying requirements of the medication safety programme).

2.2.5.1 Staff communication

Based on the experience of the author, the most suitable mode of communication between 

the MSO and hospital staff depends on the purpose of the interaction, the urgency of the 

message, and the target audience (e.g. nursing vs. medical staff). Staff may communicate 

with the MSO or team in a number o f ways, which include:

■ Submission of MSEs via an electronic voluntary reporting system.

■ Face-to-face or telephone hot-line contact with the MSO.

■ Written statements from staff to clarify their role in a medication error.

■ Responding to safety culture surveys where staff highlight their medication safety 

concerns to the medication safety team.

Feedback from the medication safety team to staff has been described as comprising two 

components, i.e. follow up with individual practitioners in the aftermath of a reported
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error, and communication with the staff body in general regarding trends in events and the 

action taken in response to them. In relation to the feedback regarding a specific event or 

series o f events, communication may involve some or all o f  the following, depending on 

the severity and complexity o f the event:

■ Telephone contact with staff in the immediate aftermath o f an error to establish the 

facts o f the event.

■ Face-to-face interviews with staff during the investigation o f an error to establish 

the contributory factors.

■ Written reports regarding sentinel events which outline the key steps in the 

development o f the error, contributory factors, learning points, and an ameliorative 

action plan.

Generalised communications to staff also may take a variety o f forms including:

■ Email alerts to staff regarding urgent medication safety issues that require 

immediate attention, e.g. warning or recall messages from the 1MB.

■ Intranet home page notices to advise staff regarding upcoming medication safety 

initiatives.

■ Quarterly trend reports compiled by the medication safety office which highlight 

patterns in medication errors reported by the hospital in general and by individual 

directorates.

■ Resources uploaded onto the medication safety intranet site which is accessible to 

all clinical staff, e.g. poster guides for staff in relation to various medication safety 

topics.

2.2.5.2 Communication with patients, families, and the public

The importance o f  a medication safety programme communicating effectively with 

patients and the public has been highlighted by safety a g e n c i e s . G u i d a n c e  has been 

developed to help healthcare organisations encourage patient involvement in quality 

improvement projects, sustain patients and their families in the aftermath o f an error, and
1 ^ 9  1develop community support for medication safety initiatives. ’ The key

recommendations published by safety agencies in the UK and US include the 

following:

i. Develop a policy o f open communication with patients and their carers in relation 

to medication safety issues.

53



Chapter 2: Designing a Medication Safety Programme

ii. Establish structures to support patients and their relatives in the aftermath o f  a 

medication error.

iii. Where medication safety walkabouts are established in the organisation, include 

patients as part o f the review team.

iv. Introduce tools that encourage patients to become involved in managing their own 

medication safety.

v. Involve patients and carers in the design process for systems to improve safety.

vi. Educate the public regarding medication safety initiatives in operation in the

hospital by means o f videos and televisions in patients’ rooms and posters in public 

areas o f the organisation.

Accounts have been published o f hospital adverse event reporting systems where patients, 

families, and visitors are able to report MSEs and concerns in a similar manner to staff, 

through the hospital’s online reporting system .'^' Public access to the reporting system is 

provided via stand-alone computer terminals distributed throughout the hospital or through 

the hospital’s internet website. Contact information is requested where individuals want to 

receive feedback from the hospital.

2.2.5.3 External communication

The medication safety programme in an organisation must communicate with both national 

and international patient safety bodies. In the Irish context, this firstly entails the fulfilment 

o f reporting responsibilities, i.e. the mandatory reporting o f medication errors to the CIS 

and the voluntary reporting o f ADRs to the IMB. In addition, the MSO should participate 

in national networks, which should in turn have links with the international medication 

safety community. Currently, the active national network for MSOs in Ireland is the IMSN. 

The IMSN in turn represents Ireland in the International Network o f Safe Medication 

Practice Centres, which aims to share medication safety solutions at a global level. Finally, 

direct communication with manufacturers can be beneficial if  concerns exist in relation to 

product packaging and labelling o f medications.

2.2.6 Training

Based on the experience o f the operation o f a medication safety programme in Hospital X, 

the ideal training system for a medication safety programme would involve the nursing, 

medical, and pharmacy practitioner from the medication safety team each leading a
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training curriculum for their particular discipline. When introducing a medication safety

programme, every effort should be made to exploit existing hospital training structures by
1 ^ 0incorporating a medication safety dimension. New training opportunities dedicated to

medication safety can then be created as required. The ideal medication safety training

programme would involve creating a core curriculum with module-based competencies
1tailored to suit the needs o f the target audience. A variety o f teaching modalities should 

be utilised such as e-leaming programmes, interactive workshops using simulation, and
139didactic educational sessions. The purpose o f the training delivered by these means may 

include:

i. Ensuring staff are familiar with operation and aims o f the reporting system in order 

to boost reporting rates and have a positive impact on safety culture.

ii. Improving awareness o f and compliance with medication-related policies.

iii. Highlighting risks through examples o f errors reported in order to reduce the risk o f 

recurrence.

iv. Development o f particular skills, e.g. how to undertake an independent second- 

person check o f high-alert medications.

V. Orientation o f staff where a new safety initiative is being introduced.

2.2.7 Monitoring and Measurement

Each o f the five components o f the medication safety programme can be monitored, 

measured, and/or quality assured to ensure the programme is functioning optimally and as 

intended. In relation to safety culture, the application o f a measurement tool and the 

benchmarking o f the results against international data will indicate the performance o f 

units within the hospital. For infrastructure, standards can be established against which the 

performance o f  the MSO and medication safety team can be measured, e.g. by the setting 

o f time limits for the investigation o f an event and development o f an action plan. The 

quality o f  the work o f the medication safety team  can be assured by the governance 

structures within the Quality, Safety and Risk Management Programme in the hospital. 

Systems for data detection and management can be monitored in multiple ways; these 

include quarterly assessments o f the number o f events reported, the proportion o f near 

misses to actual events, the proportion o f events which have undergone second person 

verification o f event severity classification etc. In relation to communication, performance 

standards might comprise the production o f bulletins and reports on a quarterly basis and 

the timely assessment o f publications produced by the IMB in order to determine
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appropriate follow up. Finally training and education can be monitored by setting targets 

for the numbers and types of sessions, staff attendance levels, and tests of staff aptitude 

before and after exposure to such training.

The overall performance of the organisation in relation to medication safety can be 

assessed by means o f a medication safety self-assessment tool. This allows the 

organisation to identify areas o f weakness which may be addressed by medication safety 

initiatives in the upcoming strategic plan. Comprehensive self-assessment tools for 

medication safety have being designed for the US healthcare s y s t e m . T h e  adaptation 

of one of these tools for the Irish hospital setting would be a valuable future research goal.

2.3 Medication Safety Programme in a Teaching Hospital in Ireland

Hospital X is a tertiary referral center comprising 1,000 in-patient and day case beds and 

deals with all major medical and surgical specialties with the exceptions of paediatrics and 

obstetrics.

The basic structure of an ideal medication safety programme outlined in Section 2.2.1 has 

been designed and implemented in Hospital X by the thesis author. A strategic plan is 

formulated annually based on local medication safety concerns and external 

considerations. Preventative and reactive measures are achieved through five programme 

elements -  safety culture, infrastructure, data, communication, and training -  in accordance 

with the hospital medication safety-related policies. Corrective action is taken to adjust the 

plan as required throughout the year based on the monitoring and measurement of each of 

the elements.

2.3.1 Safety Culture

In Hospital X much progress has been made in relation to establishing and maintaining a 

positive safety culture, but considerable work remains.

In August 2004, the hospital management demonstrated its commitment to patient safety 

by appointing a MSO to design and implement a medication safety programme. In 2005, 

the programme was extended across the entire hospital. The programme is supported by a 

medication safety policy which describes a systems- rather than person-focused approach
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to error investigation and outlines the support available to staff in the aftermath o f a serious 

error.

The process o f measuring safety culture has begun in Hospital X with the application o f 

the Safety Attitudes Questionnaire (SAQ) to an Acute Medical Admissions Unit (AMAU) 

(see Chapter 4). A future aim o f the medication safety programme is to extend this 

measurement process to a number o f other key units across the hospital to allow 

comparison between units, identify any weaknesses in safety culture which require 

attention, and benchmark results both internally and against international data.

A new protocol regarding the quality and safety o f  prescribing in Hospital X was compiled 

by the author o f this thesis based on the results o f audits o f inpatient prescription sheets 

(see Chapter 6, Section 6.5.3). This new protocol outlines standards for the quality of 

prescription writing and advises that nurses are not authorised to administer medications 

from a prescription sheet where the allergy status o f the patient has not been documented 

or where a prescription is illegible or unclear. By making best practice an official hospital 

protocol, the intention is to create a safety culture in the organisation in which nursing staff 

feel empowered to make safety their priority at ward level.

Medication safety is an agenda item at the P&T Committee and the Risk Management 

Committee; as a result both committees are regularly updated on the progress o f the 

programme. The thesis author has designed a programme o f regular communication with 

staff in relation to the trend analysis o f MSEs and the improvement initiatives developed in 

response. This programme incorporates written feedback (quarterly reports and medication 

safety bulletins) and education and training sessions (induction training, in-services, and 

study days). The aims o f  such communications are multiple and interrelated and include 

alerting staff to common error types, advising staff in relation to risk-reduction strategies, 

and encouraging further reporting; all o f which in turn bolster the development o f a 

positive safety culture.

Medication safety events occurring in the hospital are reported to the national reporting 

programme -  the CIS -  which enables the trending o f events at a national level. 

Medication safety issues and concerns arising from the analysis o f events are shared by the 

author with fellow MSOs through the IMSN, enabling shared learning and the
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development of common solutions.

As well as maintaining the initiatives described above there are a number of other

improvement projects which Hospital X should consider in the future to promote a positive

safety culture. Currently Hospital X does not have a patient safety walk-rounds

programme'^"* in place. Walk-rounds involve a group of senior managers walking the site

and engaging with staff on the ground with the aim of discussing and reviewing medication

practices first hand and thereby identifying safety c o n c e r n s . T h i s  is an activity

which could potentially be undertaken by the unit-based directorate management teams in

place in the hospital (see Section 2.3.2.3). This would demonstrate the commitment of

management to safety in the organisation and help to identify local medication issues of 
1 ^ 0concern to staff. A further improvement which would bolster safety culture in Hospital 

X would involve adding a standard regarding the reporting o f MSEs to staff performance 

reviews; for example, staff may be encouraged to report at least one MSE or safety concern 

per month via the internal reporting system.

2,3.2 Infrastructure

2.3.2.1 Medication Safety Officer and Medication Safety Team

A gap analysis of the medication safety infrastructure in place in Hospital X relative to the 

ideal system described in Section 2.2.3 reveals its strengths and weaknesses; those areas 

well developed; and those requiring additional resources or attention.

As advised by best practice recommendations'^^’'"*’ a senior clinician -  a grade II chief 

pharmacist (the thesis author) -  has been appointed to the role of MSO. However a 

medication safety team involving dedicated part-time support from a medical and nursing 

representative has not been established. Although the MSO liases daily with medical and 

nursing staff at all levels of the organisation, the fact that medication safety is not a defined 

part of the job description of any other healthcare professional impedes to a degree the 

infiltration of a positive safety culture in the organisation. Furthermore, it slows the roll

out of training and education initiatives given that a single individual is responsible for it 

all. Administrative support is provided to undertake the reporting of MSEs to the CIS, but 

there are no resources allocated to assist with other secretarial tasks such as database 

maintenance or the production of educational and training materials.
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2.3.2.2 Governance and leadership

The structures in place in place in Hospital X in relation to governance and leadership are 

in line with the ideal model described in Section 2.2.3.3 above. The risk programme in 

Hospital X, o f which medication safety is a component, is supported by corporate 

leadership at the highest level in that it is led by the DCEO. In addition, there is a hierarchy 

o f governance structures for the medication safety programme: the MSO is a member o f a 

MSC which in turn links with the P&T Committee, the Risk Management Committee and 

ultimately a Quality, Safety and Risk Management Steering Committee which reports to 

the Hospital Board. In addition, links have been established between the medication safety 

programme and external infrastructure in relation to reporting and learning. As a member 

o f the IMSN, the MSO in Hospital X has participated in a workstream of one o f the project 

groups established to implement the recommendations o f the CPSQA, i.e. Workstream 5 of 

the Adverse Event Reporting  group, which involved developing processes for supporting 

staff in the aftermath o f an adverse incident.^*^ In addition, the MSO in Hospital X shared 

the learning arising from a project to reduce the interruption and distraction rate during 

medication administration, with other hospitals both nationally and internationally. This 

was facilitated by reporting the methodology and findings o f the study undertaken in 

Hospital X to HIQA who happened to launch an initiative to pilot a number o f EUNetPAS 

medication safety strategies, including one to address disruption to medication rounds {i.e. 

the ‘Safety V est’ project^^), some months after the project in Hospital X had gotten 

underway.

2.3.2.3 Unit-based teams

Currently in Hospital X, the directorate management teams are the designated unit-based 

safety teams. Although this is effective to an extent, this system is not yet operating at its 

full potential. Each directorate team should ideally meet quarterly with the MSO to discuss 

the MSEs which have occurred during the previous three months and to decide on action 

plans to reduce the risks o f  events recurring in the future. The directorate safety team 

would in turn undertake to disseminate the learning from the MSEs to all grades o f staff on 

the wards under their management and to report back on local progress to the MSO. 

However, this process currently operates intermittently with meetings occurring 

sporadically rather than on a regular basis because o f demands on resources at all levels. 

Ideally, as previously described this directorate team would also be involved in ward area 

safety walk-rounds.
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2.3.2.4 Integration and collaboration

Since 2004, the author has endeavoured to develop links with the existing risk management 

structures in Hospital X so that the medication safety programme can benefit from an 

integrated approach to risk management. All staff appointed to lead the risk management 

programme -  the Health and Safety Officer, MSO, Risk Manager, Accreditation/Quality 

Manager, Legal Advisor, Complaints Manager, and the Patient Advocacy Officer -  are 

physically located in offices of close proximity and liaise frequently with each other. Some 

events reported require investigation by a number of subsets of the risk programme. For 

example, a report of a nurse who has accidentally injured herself as a result of a glass 

ampoule of medication shattering during opening will need to be followed up by the MSO 

who will report the issue to the manufacturer; by the Risk Manager who will contact the 

occupational health department; and by the Legal Advisor if a claim against the hospital 

results. There are also close collaborative links between the MSO and several other 

disparate departments in the hospital. Examples of the kinds of medication safety projects 

where the MSO has adopted a collaborative approach with other disciplines are listed in 

Table 2.1.
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Table 2.1 Examples of collaborative medication safety projects

Department Examples of projects

Medical Physics and 

Infection Control

A system to enable the tracking o f medical devices which 

malfunctioned at ward level was designed.'*’® The aim was to establish 

quality assurance standards in relation to the management o f medical 

equipment, in particular that used for the administration o f medications, 

e.g. infusion pumps. The process developed involved ensuring that 

faulty devices were quarantined, appropriately decontaminated, and 

returned to the Medical Physics Department for assessment, and that the 

MSO was notified regarding any medication errors which had occurred.

Pharmacy and 

Technical Services

A number o f near misses were reported from pharmacists regarding 

inaccurate weighing scales; this was significant from a medication 

safety point o f view because these devices are used to calculate the 

body surface areas o f patients prescribed chemotherapy. In tandem with 

the Technical Services Department, a system was established to ensure 

the regular calibration o f weighing scales and height measures across 

the hospital.

Materials M anagement Collaboration was required to resolve an issue in which a new brand o f 

syringes was purchased which were used to deliver medication to 

palliative care patients via Graseby® syringe drivers. The newly 

purchased syringes had different dimensions to the previously stocked 

version, resulting in a num ber o f medication errors where the contents 

o f  the syringe infused at too rapid a rate.

Information 

M anagement Systems 

(IM S) Department

Collaboration between the IMS department and the MSO was required 

to develop an electronic reporting system for medication safety events 

and a medication safety intranet site for communication o f  key 

messages to staff.

2.3.3 Data

2.3.3.1 Data detection methodologies applied in Hospital X

As is generally the case in hospitals, a voluntary reporting system is the mainstay o f 

medication safety data detection in Hospital X. On occasion, reporting has been solicited to 

boost the quality and quantity o f reporting on occasion where concern has existed
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regarding a particular process or system. Limited use has been made of other detection 

methodologies to boost the quality and quantity o f data available for analysis (Table 2.2).

Table 2.2 Medication safety data detection methodologies applied in Hospital X

Methodology Manual/

electronic

Application

Voluntary 

reporting systems

Electronic Online medication safety event reporting system.

Solicited

reporting

Electronic Stimulated reporting for specific issues o f concern, e.g. 

nursing staff on a particular unit reporting medication 

errors arising with an infusion pump on trial.

Observational

studies

Manual Observation of medication rounds to detect sources of 

interruption during medication administration (see 

Chapter 5).

Practitioner

intervention

method

Electronic and 

Manual

Trial o f recording of clinical interventions by 

pharmacists using personal digital assistants (PDAs) 

with data uploaded to a database for analysis. Manual 

intervention recording is undertaken on a pulse basis.

Safety culture 

survey

Electronic 

and Manual

Combination o f online and manual methods used to 

administer a staff culture survey (see Chapter 4).

Trigger tool 

monitoring

Manual Once-off pharmacy project involving application of 

trigger tool methodology to detect ADRs amongst 

patients admitted to the Emergency Department.'^’

Chart review Manual Audit of the quality o f prescription writing by review of 

inpatient prescription sheets (see Chapter 6).

Use of observation methodology has been restricted to a minor role in data detection in 

Hospital X because of the fact that it is extremely time and labour-intensive and therefore 

difficult to sustain on an ongoing basis. In a study that was undertaken in 1999 in Hospital 

X, a disguised observation technique was used to detect administration medication errors 

during the drug round. Observation methodology is applied sporadically as a means of 

self-audit where compliance with the hospital’s Medication Management Protocol is 

assessed by clinical support nurses (CSNs) who compare the observed actions of nursing 

staff during the medication round against a checklist of best practice. Any deviations from 

best practice are documented and feedback given to the staff nurse in real time. Finally, an 

observational study was undertaken by the MSO to assess the value of a set of
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interventions in reducing the interruptions experienced by nursing staff during medication 

administration (see Chapter 5).

In relation to the use of practitioner intervention methodology in Hospital X, pharmacists 

routinely document their personal interventions manually on an individual basis. Pulse 

intervention recording takes place annually, which involves pharmacists submitting either 

a written or an electronic record of all their interventions undertaken in a specified time 

period to a shared database for collective analysis. A pilot of recording of interventions at 

the point of care using PDAs has also been undertaken by the Pharmacy Department; such 

data was subsequently downloaded into a commercially designed database and analysis 

programme {Quantifi®, Pharmacy OneSource, Inc). Difficulties encountered included the 

time required to record interventions, which resulted in staff undertaking the intervention 

recording retrospectively rather than at the point of care. In addition, confidentiality 

concerns existed regarding the need to transmit sensitive data outside the organisation for 

analysis.

Other data detection methodologies have been employed on a limited basis in Hospital X. 

A safety culture survey was undertaken by the MSO in the AMAU which yielded useful 

unit-specific information regarding staff safety concerns and allowed benchmarking with 

international data (see Chapter 4). A template now exists for safety culture measurement 

which is suitable for application to other wards within Hospital X or to other Irish 

hospitals. A once-off study involving the application of trigger tool methodology has been 

undertaken by the Pharmacy Department for patients admitted to the Emergency 

Department (ED). Again because the methodology had to be applied manually the 

labour-intensive nature of the technique has meant it is not suited to broad scale application 

across the hospital. Finally, regular chart review in the form of screening the quality of 

prescription writing on inpatient prescription sheets has been established by the MSO since 

September 2009 (see Chapter 6).

2.3.3.2 Internal voluntary reporting system

The MSE reporting system in Hospital X is a custom-designed in-house one as opposed to 

a commercially available programme. The fact that the system was designed by the thesis 

author according to the needs of the hospital has resulted in it being tailor-made to suit the 

current requirements of the hospital with the flexibility to adapt to future developments.
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Until the introduction of a medication safety programme in August 2004, all risk 

occurrences including MSEs were reported to the Risk Manager via a general risk 

occurrence online reporting system. This system was designed to record generic risk events 

and was not purpose-built to capture MSE data. The author identified a number of 

problems were identified with this system of MSE reporting which included:

■ A significant degree of under reporting, as a much larger volume of reports would 

have been expected for a 1000-bed hospital.

■ The majority o f reports concerned events that occurred at the administration stage 

of the medication use process, with few focusing on either the prescribing or 

dispensing stages.

■ Reports were generally completed only when an actual event had occurred, with 

near miss situations rarely being considered.

■ Because of a lack of resources, only a limited and delayed analysis of events was 

possible and there was no formal severity grading system in place.

In response to these concerns the position of MSO was introduced in Hospital X in August 

2004. A key responsibility of the post was the design and implementation of an internal 

reporting system to enable the capture and analysis of MSE data.

Design and pilot of paper-based svstem

A pilot of a paper-based MSE reporting system was undertaken between August 2004 and 

February 2005. Criteria on the form, such as MSE types and contributory factors, were 

developed following a review of established reporting programmes in other institutions and 

in-house requirements. The three ward areas chosen for the pilot -  a surgical ward, a 

medical ward, and the ED -  were selected to give a representative cross-section of the type 

of events encountered in the hospital. Prior to the initiation of the pilot, the MSO met with 

the consultants and clinical nurse managers (CNMs) of the various ward areas to explain 

the system and seek their support. An awareness campaign comprising multiple education 

sessions focusing on the background, aims, and operation of the project was launched, 

targeting medical, nursing, and pharmacy staff.

Over time, it became apparent to the author that the paper-based system had several 

weaknesses, many of which have been noted p rev iously ,inc lud ing ;
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■ a lag time o f 1 -  2 days was unavoidable from the time o f completion o f a form 

to it reaching the medication safety office. This in turn resulting in delayed 

follow-up to an event.

■ risks for both patients and staff in terms o f data confidentiality and security; 

forms could be misplaced or photocopied.

■ storage and retrieval o f the forms was time-consuming and effort-intensive.

■ the paper-based system was cumbersome for staff to use and statistical analysis 

o f forms required manual transcription o f the data into a computer database.

Design o f electronic reporting system

In response to the limitations o f the paper-based reporting system, a customised online 

system was developed by the MSO in conjunction with the IMS Department. A 

preliminary electronic system replaced the paper-based system in May 2005. The design 

specification for the online reporting system was as follows: a process that would simplify 

the transmission, storage, analysis, and retrieval o f large volumes o f sensitive data, whilst 

being easily accessible, transparent, and user-friendly. It was decided to create an intranet- 

based system as this would allow users to report MSEs from any computer terminal in the 

h o s p i t a l . A s  the electronic reporting system was designed in-house it had the advantage 

o f being highly configurable according to the evolving needs o f the hospital over time.

As with the paper-based form, the aim was to design an electronic form which was easy 

and quick to complete, yet prompted the reporter to analyse critically the event for 

contributory factors and potential ameliorative safety measures (see Appendix 1 for copy 

o f electronic form and Appendix 2 for definitions o f the medication safety event types 

cited on the form). The reporting process was based on a semi-structured format requiring 

users to select options from pre-defined choices on drop-down menus and tick-box fields. 

It is well recognised that much o f what promotes learning in medication safety lacks 

crisply defined data elements and therefore it is important to include narrative to convey 

m e a n i n g . T h e  form design therefore included a section for an open narrative o f the 

description o f the event and suggestions for follow-up action. In addition, ‘other’ was 

listed as an option in menus o f pre-defined choices, and users were then prompted to 

provide further details in a free-text field. Certain fields were designated as mandatory to 

ensure documentation o f essential data elements (patient name, medical record number, 

location o f event, whether harm occurred to the patient, and name and contact details o f the
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reporter).

The decision to report an MSE in Hospital X can be made by any heahhcare professional 

caring for the patient: nurses, pharmacists, doctors, and other allied healthcare 

professionals (AHPs) such as clinical nutritionists, radiographers, and laboratory scientists. 

Since its introduction in May 2005, the electronic system has undergone a process of 

continual modification and upgrade. The features of the reporting programme in its current 

format include the following (Figure 2.4):

■ Electronic form designed using Microsoft Structured Query Language (SQL) 

software and linked to a password-protected database (Microsoft Access®) which is 

housed on the hospital server and backed up on a nightly basis;

■ Automated e-mailing of a duplicate copy of the form to the nurse 

manager/department head of the ward/unit to which it relates, to ensure they are fully 

aware of events arising in their area of responsibility and to facilitate rapid resolution 

of the event;

■ Automated delivery o f a receipt to the reporter to indicate successful submission of 

an event to the medication safety office;

■ Assignment of a unique reference number to events to facilitate tracking of data;

■ Electronic archive for data from which forms can be retrieved and modified as 

required;

■ Instant automated population of a Microsoft Excel® spreadsheet with data elements 

from fixed fields on submission of a form. Any subsequent modifications of the 

form by the MSO results in automatic updates to the database and the system records 

the date o f last alteration. This feature greatly minimises data entry by the 

medication safety facilitator and facilitates data analysis;

■ A copy of the original form submitted by the reporter is retained automatically on 

the system, so it can be retrieved at any time in the future if a query arises in relation 

to the data supplied;

■ Facility to upload portable document format (pdf) files of documents relating to the 

MSE, e.g. scanned copies of patients’ medical notes and inpatient prescription 

sheets.
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Figure 2.4 Management of medication safety data in Hospital X

Impact of the reporting system

The vast majority o f voluntary medication safety reporting systems in Irish hospitals are 

paper-based. In a recent IMSN survey of Irish hospitals, besides Hospital X only one other 

hospital of the 36 hospitals which responded indicated that they had an electronic system in
1 r  o

operation. In Hospital X the introduction of an online reporting system was found to 

have benefits for both the management of medication safety data and the development of a 

safety culture which included:

■ Real-time secure transmission of sensitive information, directly to the medication 

safety office.
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■ Fully auditable system; assured traceability and retrieval of reports.

■ Fit-for-purpose form design has resulted in more detailed standardised reports.

Higher quality data in turn facilitates event analysis and feedback.

■ Fully paperless system; forms are electronically achieved and retrieved. A several

fold increase in the number o f medication errors has been reported since 

implementation of a dedicated medication error reporting system. Similar trends 

have been observed in other medication safety reporting programmes and are not 

indicative of an increase in error rate, but rather an increased awareness of the 

value of reporting in the organisation.

2.3.3.3 Data management

Following receipt of the report forms MSEs are investigated and then graded by the MSO 

according to the NCC MERP system, which classifies events using a letter from A to 1, 

according to the impact on the p a t i e n t . F o r  all events deemed to have caused some 

degree of patient harm, the NCC MERP classification is verified by a medical consultant 

who is a member of the MSC. All category E -  I events are reported to the CIS. The 

DCEO is informed of very high-risk events (MERP grade G -  I) and a sentinel event RCA 

investigation is undertaken for these.

Although an effective reporting system has been designed and implemented for Hospital 

X, it is not ideal and a number of weaknesses are apparent. The reporting system does not 

interface with the national reporting programmes for medication errors or ADRs, or with 

the pharmacy intervention recording system in Hospital X. As a result dupHcation of effort 

is required in that data must be reported separately to a number of different bodies. In 

addition, the taxonomy used by the national reporting system differs from that used by the 

internal reporting programme which has been customised to suit the needs of Hospital X. 

This complicates the comparison of data trends from Hospital X with national trends (see 

Section 3.5.1). As it is not a commercial programme, data trending must be generated 

manually from the database using Microsoft Excel® software, a process which is relatively 

labour- and time-intensive. Although individual forms are automatically forwarded to the 

relevant CNM or department head on submission, there is currently no facility for unit- 

based teams to view a database of forms submitted over time from their particular 

directorate.'^’ Instead hospital-wide and individual directorate reports must be compiled by 

the MSO and emailed to the unit-based teams for their review.
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2.3.4 Communication

Robust systems are in place in Hospital X for communication with staff, patients, and 

external bodies. Nevertheless, a number o f  drawbacks and limitations can be identified 

which should be considered in future hospital development plans

2.3.4.1 Staff communication

All the forms o f communication between the MSO and staff described in Section 2.2.5.1 

are used in Hospital X.

Staff communicate with the MSO in a variety o f  ways; these include the electronic 

submission o f MSE forms and verbal reporting o f medication safety concerns in person, by 

telephone, or by email. To date, just one safety culture survey has been undertaken in the 

hospital; a future goal would be to extend this process to other units in the organisation to 

identify additional staff safety concerns.

Effective systems for feedback regarding MSEs have been established by the thesis author 

in Hospital X. Every nurse manager or department head automatically receives electronic 

copies o f MSEs which have been reported from their unit. Feedback is provided to 

individuals at the time o f investigation o f a particular event. For minor events this may 

involve communication in person, via telephone, or email. More serious events involve 

detailed RCA investigations involving representative staff members and the compilation of 

a formal report. Such reports are circulated to all staff involved and the relevant managers 

in the area prior to production o f the final document which contains action points for 

implementation in order to improve practice. In the aftermath o f a serious clinical error, 

one aspect o f the follow up communication between the MSO and local managers involves 

ensuring staff involved in the event are adequately supported by their peers and have been 

advised o f the availability o f a confidential staff counselling service.

Quarterly reports are generated at both a hospital level and a directorate level to inform 

staff about the trends in MSEs both in the organisation overall and specifically in their area 

o f responsibility. Overall hospital reports are circulated quarterly to the senior hospital 

management (CEO and DCEO); to senior clinical management {i.e. to clinical directors, 

directorate nurse managers, Chairpersons o f  the Medical Board and its medical and 

surgical sub-committees. Director o f Nursing, and Director of Pharmacy); and to the
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relevant safety committees (members of the MSC and the Chairpersons of the Risk 

Management and the P&T Committees). Directorate level reports with details of local 

trends are electronically circulated just to the unit-based teams, i.e. the directorate 

management team comprising the clinical director and directorate nurse manager. This 

circulation is typically followed by a meeting where the MSO discusses the trends with the 

management team who is then asked to disseminate the key messages to staff at an 

appropriate forum.

The thesis author produces electronic medication safety bulletins on a quarterly basis (see 

Appendix 3 for a sample bulletin). These are targeted at all healthcare professionals 

involved in the medication use process, i.e. doctors, nurses, and pharmacists. The design of 

the bulletin is intended to be reader-friendly and is limited to one A4 page. The bulletin 

highlights medication safety issues reported in the previous quarter, along with risk 

reduction strategies. Medication safety alerts are distributed where an urgent message 

requires communication and needs immediate attention or action. All bulletins, alerts, and 

education materials such as poster guides are uploaded by the MSO onto the medication 

safety intranet site and are accessible from every computer terminal across the hospital by 

any staff member. Key messages are also communicated to staff at education and training 

sessions.

Major challenges exist in relating to communicating effectively with doctors in Hospital X. 

In relation to electronic communication, junior doctors generally do not use the hospital 

emails issued to them when they commence employment; they preferentially use their 

personal emails because of their short contract of employment in the organisation. As a 

result, email messages must be sent to their consultants with instructions that messages are 

passed to their teams. A worthwhile future endeavour would be to investigate the 

possibility o f setting up a system whereby messages sent to doctors’ hospital email 

addresses are automatically forwarded to their personal email accounts. The problem of not 

being able to communicate directly with a key target audience also exists with staff nurses, 

as this group are not issued with email addresses at all. Again, this issue is circumvented 

by the MSO liasing with nurse managers who are asked to discuss communications with 

their staff. However, unlike with junior doctors an alternative mode o f communication is 

readily available for nurses; as nursing staff are based on a single ward for entire shifts, in- 

service education sessions can easily be planned and delivered.
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2.3.4.2 Patient communication

Communication with patients and the public regarding medication safety issues takes a 

variety o f forms in Hospital X. From a governance point o f view, a patient representative 

from the local community is a member o f the Quality, Safety, and Risk Management 

Steering Committee -  the overarching hospital committee which sets the agenda for the 

annual risk management programme. The Patient Advocacy Committee membership 

comprises senior management, the Patient Advocacy Officer, and six members o f the 

general public as patient representatives. Community meetings, which are advertised 

locally, are held on a quarterly basis where members o f the public can raise concerns, 

including patient safety issues, with hospital management. In addition, the Patient 

Advocacy Officer undertakes postal patient satisfaction surveys which investigates 

patients’ experience o f the quality o f their care whilst an inpatient in the organisation. Such 

surveys may identity both positive and negative medication safety issues. On a day-to-day 

basis if  a patient or relative has a concern that cannot be managed at ward level, they are 

referred to the Complaints Officer. If the complaint involves medication issues, the MSO 

works with the Complaints Officer to resolve the concern. The general community is kept 

informed o f the activities o f the quality and risk management programme including 

medication safety activities by publication o f the hospital’s annual report.

Much o f the direct medication safety communication for inpatients is undertaken by 

clinical pharmacists. On admission, a formal process o f medication reconciliation is 

undertaken by the clinical pharmacist; this involves interviewing the patient and contacting 

several sources o f information such as the community pharmacist, general practitioner 

(GP), and relatives/carers o f the patient to get the most accurate medication history 

possible. This information is the communicated to the patient’s medical team by means o f 

a specially designed form in the medical notes. During their inpatient stay, patients are 

counselled by clinical pharmacists regarding any changes to their medication. If patients 

have a concern regarding medication safety this may be reported by staff on their behalf 

via the online reporting system. The MSO will also meet with patients, if  they so desire, if 

there is a medication safety concern which cannot be resolved locally or where the patient 

requires additional assurance that their medication safety concern will be investigated. On 

discharge, information cards regarding the medications prescribed are completed by 

pharmacists for patients deemed to be at high risk o f medication errors based on the nature 

o f the patient’s clinical condition, the number o f medications prescribed, and the level o f
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family support available. These information cards list the name, dose, frequency, and 

indication for each medication prescribed at the point of discharge and highlight those 

medications which have been discontinued.

There is much scope for further development of communication systems with patients in 

Hospital X. The most recent revision (September 2010) of the Medication Safety Event 

Reporting Protocol has included guidance regarding the appropriate communication o f the 

healthcare team with the patient and his/her family/relatives in the aftermath of an error. In 

one of the projects described in this thesis (reducing the number of interruptions and 

distractions experienced by nursing staff during medication administration) patient 

information leaflets (PILs) were distributed to patients to advise them of the aims of the 

project and to request their involvement and support (see Chapter 5). However 

considerable capacity remains for additional communication with patients in relation to 

ongoing initiatives, using modalities such as patient orientation booklets, posters, and the 

hospital internet site.

In relation to communication with external bodies. Hospital X fulfils all the 

communication responsibilities outlined in Section 2.2.5.3.

2.3.5 Training

The first step taken by the thesis author in establishing a medication safety training 

programme for Hospital X was the integration of specific training into the pre-existing 

structures. Training sessions were incorporated into the induction programme for new 

employees, into study days and in-service programmes for nursing staff, and into the 

lecture schedule for interns already established. This foundation was then expanded on by 

adding a training structure specifically dedicated to medication safety. An example of a 

training programme designed and delivered by the MSO and the Risk Manager in Hospital 

X was RCA training for senior clinicians.'^' The NPSA advocate the development of RCA
I OT

skills amongst staff to aid in the mvestigation of medication errors at ward level. The in- 

house programme involved training staff in RCA techniques using examples o f actual 

errors in the hospital to illustrate the process. Another training initiative was developed by 

the MSO in response to a number of serious medication errors involving the administration 

of intravenous (IV) medications by interns. A full day of IV administration training 

delivered by multiple disciplines (nursing, infection control, anaesthesia, and medication
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safety) is now incorporated into the annual orientation programme for interns before they 

begin work in the hospital. This programme involves a workshop demonstrating the 

application o f practical IV administration skills in addition to didactic sessions addressing 

the knowledge base underlying such skills. A further example o f a novel training system 

for Hospital X was the development by the MSO o f a pilot e-learning programme which 

incorporated modules to train nursing staff in relation to three key topics: operation o f the 

reporting programme for medication events, correct use o f  the inpatient prescription sheets, 

and risk-reduction measures with regard to the most commonly reported error type in the 

hospital -  missed doses.

The weakness o f the medication training programme in place in Hospital X is that it is 

mostly designed and delivered by a single individual -  the thesis author. Support is 

provided by members o f the pharmacy and nursing staff, but medication safety training is 

not a circumscribed part o f their job descriptions. Ideally, a training programme would 

involve the dedicated expertise o f a multidisciplinary medication safety team as previously 

described. This would provide both the manpower to train and re-train a very large and 

rapidly turning-over workforce, as well as the benefits o f the perspective o f the three main 

staff groups involved in the medication use process. However, the results o f the recent 

analysis o f 5 years o f data submitted to the MSE reporting system undertaken for this 

thesis (see Chapter 3) have been a stimulus for much greater involvement by medical and 

nursing staff in the medication safety programme in Hospital X. There is support for and 

involvement by medical consultants in relation to the projects introduced by the MSO to 

address the quality and safety o f prescribing (see Chapter 6). In addition, the analysis has 

prompted the introduction o f a mandatory training programm e for nursing staff in relation 

to medication administration. This programme has been designed by the MSO and the 

NPDU and comprises an e-leaming module followed by a practical test o f competency at 

ward level.

2.3,6 Monitoring and Measurement

No formal medication self-assessment has yet been undertaken in Hospital X. A future 

goal would be to adapt one o f the existing tools'^"^ '^  ̂ for an Irish setting and apply it to the 

hospital. Some monitoring and measurement is undertaken in relation to the five elements 

o f the medication safety programme in Hospital X. As previously discussed, the 

measurement o f safety culture is as yet limited to just a single unit. In relation to training,
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no formal performance targets are in place although standards are maintained consistently, 

e.g. the MSO delivers an education session during each induction week for all new 

employees. Written standards have been developed in relation to some aspects of 

infrastructure and communication, for example the responsibilities of various personnel in 

relation to the management o f medication safety forms and the management of alert and 

recall information are outlined in hospital policies and protocols {Medication Safety Event 

Policy, Medication Safety Event Reporting Protocol, Sentinel Event Policy, Management 

o f Medication Safety Alerts and Recalls Protocol). In relation to infrastructure, 

performance standards for the MSO post have not yet been defined as described in section 

2.2.7. However, the medication safety programme has been incorporated into the hospital 

performance indicator programme which reports quality measures for all aspects of the risk 

programme to the Risk Management Committee on a quarterly basis. In relation to 

medication safety the performance indicators which are tracked are the total number of 

events reported and the proportion of near misses to actual events reported. Additional 

performance indicators for the medication safety programme relating to the quality of 

prescribing are currently being developed. The introduction of a process of regular audits 

of inpatient prescription sheets has enabled criteria relating to the quality of prescription 

writing to be tracked (see Chapter 6). These criteria have the potential to be reported as 

performance indicators to the Risk Management Committee, e.g. the percentage of 

prescription sheets for which allergy boxes and signature banks are completed, and the 

percentage of prescriptions which are legible and clear. Considerable scope exists to 

expand the monitoring and measurement of the medication safety programme by 

developing additional performance targets and performance indicators.

2.4 Conclusions

A model for an ideal medication safety programme in an acute hospital has been described 

based on the author’s experience of designing and implementing an actual programme over 

several years and a review of the published literature. Given the limited guidance currently 

available regarding the structure and operation of such programmes, this template goes 

some way towards addressing a gap in the current patient safety literature. It should be of 

practical value to healthcare organisations considering either introducing a medication 

safety programme for the first time or expanding an existing system. Lessons can be drawn 

from the author’s experience of establishing a medication safety programme in Hospital X 

and from the ongoing challenges faced in developing the most worthwhile and efficient
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system possible with the resources available.
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3.1 Background

In the lOM report To Err is Human the authors expressed the view that ‘given current 

knowledge about the magnitude of the (patient safety) problem, it would be irresponsible 

to expect anything less than a 50% reduction in errors over 5 years’. In relation to 

medication safety, this goal presented an enormous challenge for healthcare, given that 

medication errors are associated with a variety o f medications, occur in all types o f patients 

and at all stages of the medication use process, and involve multiple contributory factors.^* 

Over time, it was realised that a 50% reduction in medication errors would only be possible 

by identifying and targeting the most frequently arising and severe adverse events, in order 

to ensure the most efficient use of resources.^*

Voluntary reporting systems are faced with the challenge of processing vast quantities of 

reports which identify a myriad of safety issues. With such large volumes of data and 

limited resources, it makes sense to adopt a prioritisation approach to ensure that any 

interventions or improvement initiatives have the maximum benefit for the resources 

invested in them. In this study, an epidemiological approach was adopted in relation to 

analysis of the data submitted to the internal reporting system of an acute teaching hospital 

in Ireland. This involved first analysing the complete dataset for overall trends in terms of 

event type, class of medication, etc. and then focusing on the subset o f errors causing harm 

to patients. The epidemiological approach has the benefit of allowing the review of large 

volumes of data in order to uncover trends by means of a surveillance system, e.g. the
78MSE reporting system. Monitoring the reporting rate o f specific MSEs indicates the 

magnitude of the problem relative to others in the organisation, identifies which patient 

groups or care areas are most affected and therefore most in need of resources, and helps
78determine whether efforts to improve are being effective. Although the event reporting 

system has multiple shortcomings and this form of surveillance is far from exact, it 

nonetheless attracts attention to emerging risks and gives an indication o f their magnitude 

and spread. A robust reporting system generates large volumes o f data, which in turn 

allows areas to be selected for more intensive review and interventions to be focused on
7 0

areas o f high severity or strategic importance.

It has been recognised that identifying institution-specific priorities in relation to 

medication safety is highly challenging when faced with a vast volume of reports 

submitted to a hospital reporting system. Researchers have expressed concern that the 

wide diversity of error types and medications involved in adverse drug events demand a
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high level o f broad-ranging interventions to produce any measurable change in the level of
173patient harm. Winterstein recognised a flaw with previous research which attempted to 

identify high-risk event types, i.e. that single criteria were analysed in isolation, e.g. the 

medication class or type o f adverse patient outcome associated with the e v e n t s . I n  an 

analysis o f reported medication errors undertaken by Winterstein in 2002 she therefore 

adopted a cross-referencing approach by linking the types o f drugs, types o f associated 

adverse outcomes, and types o f errors to organise apparently unconnected and dissimilar 

e v e n t s . B y  applying this methodology she was able to identify distinctive trends within 

the error dataset and highlight priority areas where quality improvement initiatives could 

be targeted. In this thesis it was decided to adopt a similar approach to that described by 

Winterstein, in relation to the analysis o f the MSEs reported to the in-house voluntary 

reporting system.

This chapter involves an epidemiological analysis o f the data submitted to a voluntary 

reporting system in an acute Irish teaching hospital (Hospital X). As discussed in Chapter 

1, Section 1.8, the complete dataset o f incidents reported to the voluntary reporting system 

in Hospital X are referred to as ‘medication safety events’ (MSEs); this term encompasses 

medication errors, ADRs, and events that cannot be classified as either errors or ADRs. 

The analysis described in this chapter involves medication errors only and therefore the 

term ‘medication errors’ rather than ‘medication safety events’ is used throughout the text, 

except where the entire body o f reports submitted to the reporting system is being referred 

to.

3.2 Aims

The aims o f  this chapter were:

■ To analyse the medication errors submitted to a voluntary reporting system in an 

acute hospital for the five years between 2005 and 2009 in order to:

classify the characteristics o f medication errors according to severity o f 

patient impact, stage o f process, clinical division o f staff reporting the error, 

type o f error, and medication class for the dataset overall, and for the subset 

o f errors causing harm.

identify the types o f errors and classes o f medications most frequently 

reported on, and assess if  the level o f harm caused by such event types and
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classes is proportionate.

■ Within the subset of harmful errors:

to classify the types of adverse patient outcome; 

to identify the contributory factors to errors;

to cross-tabulate the criteria o f medication class, type of error, and type of 

adverse patient outcome in order to identify institution-specific priority 

areas for quality improvement initiatives;

to describe a case study demonstrating the process of risk prioritisation and 

ameliorative action.

■ To compare the results of the data analysis to that available from the national 

reporting programme in Ireland and other countries, and to individual hospital 

studies of medication errors.

3.3 Methodology 

3.3.1 Dataset Analysed

A descriptive analysis was undertaken of the MSEs reported to an electronic internal 

voluntary reporting system in Hospital X. Between January 1, 2005, and December 31, 

2009, a total of 4259 MSEs were reported to the internal reporting system. Sixty-nine of 

these errors were classified as ADRs and were therefore excluded from the analysis that 

follows. Of the remaining 4190 events, a further 116 were not deemed to be medication 

errors and the severity classification system (NCC MERP Error Category Index)’’'’ was not 

applicable. This left a total of 4074 errors for analysis (Figure 3.1).
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Figure 3.1 Dataset from voluntary reporting system subjected to analysis

All reported medication errors were analysed as a complete body and those medication 

errors that caused harm were analysed as a subset. Data mining was undertaken by 

applying clustering analysis based on Microsoft Excel® pivot tables. Medication errors 

were analysed according to the following criteria: severity of patient impact, stage of 

process, clinical division of reporter, type of error, class of medication, type of harm, and 

contributory factors. These criteria are described in more detail below.

3.3. L I  Severity o f  impact on patient

A commonly used internationally-recognised system -  the NCC Error Category Index'^'^- 

was used for the severity rating of the medication errors. This easy-to-use index allows 

errors to be categorised according to whether they are potential or actual errors; harmful or 

non-harmful errors; and where harm has occurred, according to the extent of the harm to
1 7 Sthe patient. The severity grading assigned to each event which caused patient harm, i.e. 

events graded as MERP > E, was confirmed by a second clinician (a consultant 

anaesthetist who was a member of the MSC).

3.3.1.2 Stage o f process at which the error occurred.

The stage o f process relates to the point(s) in the medication use process at which the error 

occurred {e.g. prescribing, dispensing, administration, monitoring, or a combination of 

these). If an error occurred at one stage in the process {e.g. prescribing) and affected a 

subsequent stage {e.g. administration) at which point it could reasonably have been 

detected then both stages (prescribing and administration) were assigned to a particular
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error. Conversely, if  the prescribing error could not reasonably be expected to have been 

averted during the administration phase, the stage of prescribing only was assigned to the 

error. Analysis of the stage of medication use process at which the error occurred is 

applicable to actual errors (MERP categories B -  I) but not to potential (MERP category
1 7 SA) errors. Chi-squared analysis was undertaken to investigate if the number of harmful 

errors (MERP categories E -  I) occurring at each stage of the process was proportionate 

relative to the overall dataset (MERP categories B - 1).

3.3.1.3 Clinical division

The clinical division of staff member -  medical, nursing, pharmacy, or other -  reporting 

the medication error was assessed.

3.3.1.4 Type o f medication safety error

Errors were classified according to one of 22 error types. These error type categories were 

defined based on the content of the error reports analysed. The aim was to select a range of 

category types that would effectively capture the detail of the data whilst still being 

practical from an analysis point of view. Chi-squared analysis was applied to test if the 

numbers of errors assigned to the eight most frequently occurring type categories for 

harmful errors was proportionate to what would be expected based on the overall dataset.

3.3.1.5 Class o f medication involved

Medications involved in errors were categorised according to the WHO Anatomical 

Therapeutic Chemical (ATC) classification sy stem .M ed ica tio n  classes were defined for 

all errors that involved a single medication. Errors involving multiple medications were 

excluded from the analysis of medication class. Chi-squared analysis was applied to test if 

the numbers of errors assigned to the eight most frequently occurring medication classes 

for harmful errors were proportionate to what would be expected based on the overall 

dataset.

3.3.1.6 Type of harm incurred by the patient

The type of harm experienced by patients was classified in the manner employed by 

Winterstein, i.e. according to the major organ systems affected, such as cardiovascular, 

respiratory, endocrine; or by other critical signs or symptoms {e.g. uncontrolled pain).’ "̂̂
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The adverse outcome of respiratory depression and over-sedation is an exception to the 

general classification methodology in that it is a generalised outcome resulting from CNS 

intoxication arising, for example, from an overdose of opiates.'^"'

3.3.1.7 Contributory factors

As with the error types, a range of contributory factors was defined to best capture the 

detail of the data submitted to the internal reporting system. Contributory factors were self

selected by the reporter from a range of pre-defmed fields on the electronic reporting form. 

The contributory factors were then reviewed and amended as required by the MSO. Where 

no contributory factors were selected by the reporter the MSO extracted contributory 

factors which were evident from the narrative of the event or which came to light during 

the investigation.

3.3.2 Statistical Analysis

Statistical analysis was performed using Microsoft Office Excel 2000®, version 9.0.

3.4 Results

3.4.1 Number of Errors Reported

When the number o f MSEs reported between 2001 and 2009 was analysed, a sharp upward 

trend in the volume of errors reported was observable, from just 10 errors reported 

annually in 2001 to 977 in 2009 (Figure 3.2).
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Figure 3.2 Number of medication safety errors reported annually in Hospital X: 

2001 -  2009

3.4.2 Severity Rating of Errors

Within the dataset of 4074 errors, potential errors (MERP category A) comprised 14.4% of 

the total number of submitted records, with the remaining 85.6% of the records categorised 

as errors that actually occurred (MERP category B -  I) (Table 3.1). Just over a fifth 

(22.2%) of the errors that occurred did not reach the patient {i.e. were intercepted) and 

were therefore categorised as near misses or MERP category B. The majority (90.8%) of 

actual errors did not result in harm (categories C and D). A total of 9.3% of actual errors 

resulted in harm or death (MERP category E -  I). In the vast majority of these cases 

(85.6%) any harm caused was temporary and minor. In the remainder of cases harmful 

errors resulted in prolonged hospitalisation (6.4%) or a requirement for life-saving 

intervention (6.0%), or they contributed to patient death (2.0%).
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The trend in the severity rating of errors between 2005 and 2009 showed some variation in 

the proportion of those which did not involve an error (MERP category A), those which 

involved an error but caused no harm (MERP category B, C, and D), and those where a 

harmful error occurred (MERP category E -  I) (Figure 3.3). When chi-squared analysis 

was applied the trend in terms of the proportion of reports submitted annually from 2005- 

2009 was significant in relation to those events involving no error and events involving an 

error where no harm occurred (p<0.001). In 2006 and 2007 there was a decrease in the 

proportion of non-harmful errors with a corresponding increase in events not involving 

errors. The proportion of events resulting in harm or death remained relatively constant 

between 2005 and 2009.

—♦ — Error, no harm 

■ No error

It Error, harm or death

2005 2006 2007 2008 2009

2 Year
*p<0.001, -test: significant difference in relation to the volume o f events reported versus the 
volume expected from 2005 to 2009 for events involving no medication error and events involving an 
error where no harm occurred.

Figure 3.3 Trend in MERP categorisation of reported medication errors: 2005 -  

2009

3.4.3 Stage of Medication Errors

The dataset analysed for stage of event was arrived at by eliminating MERP category A 

errors and those errors where no stage in the medication use process was identifiable 

(Figure 3.4). Both the complete dataset (3486) and the subset of harmful errors (250) 

underwent trend analysis in relation to the stage of the medication use process involved.
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Many errors involved an error occurring at a combination of stages, e.g. prescribing and 

administration, and therefore the total number of stages assessed exceeded the total number 

of errors analysed.

MERP ca tegory 
B-I  events  

(3486)

MERP ca tegory 
A even ts  

(588)

Stage  of process  
not  applicable 

(18)

MERP classification 
applicable 

(4074)

DATASET ANALYSED
Stage  of process  appl icable 
MERP category  B-I events  

(3468)
MERP E-I 

even ts  
__i.25g)__

Figure 3.4 Medication error dataset analysed for stage of medication use process

A similar pattern was observed for the stages at which incidents occurred for both the total 

volume of errors reported and the subset of errors resulting in harm (Table 3.2). For both 

the overall dataset and the subset of errors that caused harm, a majority of errors (64.0% 

and 63.0%, respectively) occurred at the administration stage. Similarly, for both the 

dataset overall and those errors causing harm, the second largest category in both cases 

was the prescribing stage, accounting for over a quarter of all errors (29.1% and 27.8%, 

respectively). In each case, a much smaller proportion of errors were associated with the 

dispensing stage. Dispensing errors were reported to the voluntary reporting system if they 

were not detected by the second person check process in the Pharmacy Department and 

reached ward level. When the proportion of events causing harm relative to the overall 

dataset was investigated only the monitoring stage was found to be significantly associated 

with disproportionately more patient harm (p<0.001, x^-test).
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Table 3.2 Stage of medication use process for all reported errors and errors 

causing harm

Stages (n=3892)* involved in all 

reported errors (n=3486)

Stages (n=335)* involved in 

errors causing harm (n=250)

Stage Stage count % of total Stage count % of total

Administration 2489 64.0 211 63.0

Prescribing 1134 29.1 93 27.8

Dispensing 187 4.8 12 3.6

Monitoring 82 2.1 19 5.7

*Note: Some errors involved more than one stage, therefore the number o f stages analysed 

exceeds the number o f  errors.

Further analysis was then undertaken to investigate what percentage of errors 

corresponding to each stage was intercepted before reaching the patient, i.e. were near 

misses (MERP category B) as opposed to actual errors (MERP category C -  I). Only 9.8% 

of errors involving administration related to near misses, i.e. the overwhelming majority of 

errors involving administration reached the patient (Table 3.3). Conversely, a substantial 

proportion of errors involving the prescribing or dispensing stages were intercepted before 

reaching the patient, for example 47.1% of errors involving the dispensing stage were near 

misses. When chi-squared analysis was applied to the actual and expected volumes of near 

misses/actual errors for all stages of the process, the administration and monitoring stages 

was associated with disproportionately more actual events (p<0.001, x^-test). Conversely, 

the prescribing and dispensing stages were associated with disproportionately more near 

misses (p<0.001, x^-test).

Table 3.3 Stage of medication use process associated with near miss events

Stage Stage count for near miss 

errors

% of stage count for total 

dataset (actual errors and 

near miss events combined)

Administration 245 9.8

Prescribing 464 40.9

Dispensing 88 47.1

M onitoring 3 3.7
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3.4.4 Clinical Division Reporting Errors

Analysis o f the clinical division o f the reporter o f medication errors was restricted to 2008 

and 2009 data as this information was not automatically recorded by the reporting system 

before this time (Figure 3.5).

MERP classification 
applicable  

( 4 0 7 4 )

2 0 0 5 - 2 0 0 7  data 
( 2 3 0 2 )

Figure 3.5 Dataset analysed for clinical division of reporter of medication errors

Almost two-thirds (63%) o f medication errors were reported by nursing staff (all grades, 

including staff nurses, CNMs, directorate nurse managers, clinical nurse specialists etc.), 

with the majority o f  the remainder (33%) were reported by pharmacy staff (all grades of 

pharmacists and pharmacy technicians). Just 3% o f errors were reported by medical staff 

(consultants, registrars, senior house officers (SHOs) and interns) (Figure 3.6).

/

Figure 3.6 Clinical division reporting medication errors: 2008 -  2009 (n=1772)

Medical
(48 , 3% )

Pharmacy
(589 , 33% )

Nursing
( 1118, 63% )

DATASET ANALYSED
2 0 0 8 - 2 0 0 9  data 

(1 7 7 2 )
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The errors reported by each clinical division were cross-tabulated with the stage o f the 

event and chi-squared analysis applied (Table 3.4). Nursing staff were found to have 

reported disproportionately more administration and monitoring errors (p<0.001, p<0.01, 

respectively, x^ '^st) and disproportionately fewer prescribing and dispensing errors 

(p<0.001, x^-test) than would have been expected. Exactly the opposite situation applied to 

pharmacists, who reported disproportionately more prescribing and dispensing errors 

(p<0.001, x^-test) and disproportionately fewer administration and monitoring errors 

(p<0.001, p<0.01, respectively, x^-test). The fraction o f errors reported at any stage by 

doctors was not significantly disproportionate.

Table 3.4 Number (percentage) of errors reported at each stage of the medication 

use process by each professional group

Nurses Doctors Pharmacists Other Total

Administration 853 (76.8) ** 31 (2.8) 215 (19.4)** 11(1.0) 1110

Prescribing 265 (40.6)** 23 (3.5) 362 (55.4) ** 3 (0.5) 6 53

Dispensing 51 (42.1) ** 4(3 .3 ) 62 (51.2) ** 4 (3 .3 )  * 121

Monitoring 24 (92.3)* 0 (0.0) 1 (3.8)* 1 (3.8) 26

*p<0.01, **p<0.001: disproportionately more than expected 

*p<0.01, **p<0.001: disproportionately fewer than expected

3.4,5 Types of Error

The dataset o f 4074 errors were categorised according to 22 error types (Figure 3.7). Errors 

o f omission {i.e. ‘missed doses’) was the most commonly arising category, followed by 

errors o f  commission -  ‘incorrect doses’. O f the total volume o f errors, almost three- 

quarters (74.3%) were accounted for by just 8 o f 22 error types: ‘missed dose’, ‘dose 

incorrect’, ‘frequency/time incorrect’, ‘medication incorrect’, ‘documentation error’, 

‘infusion issue’ ‘other’, and ‘duplicated dose’ (Figure 3.7).

In relation to the subset o f errors which caused harm, 17 o f  the 22 error type categories

were applicable (Figure 3.7). The same 8 categories as for the overall dataset accounted for

a similar proportion (75.6%) o f those errors that caused harm (Figure 3.7). W ithin the

subset o f harmful errors the contribution o f each event type was analysed to investigate if  it

was proportionate relative to overall dataset. The categories o f ‘dose incorrect’, ‘omitted

medication’, ‘infusion issue’, ‘contraindicated m edication’ and ‘documented allergy’

accounted for significantly disproportionately more harm, while the categories o f
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‘frequency/time incorrect’, and ‘duplicated dose’ accounted for significantly 

disproportionately less harm (p<0.01, x-test). ‘Incorrect dose’ errors, for example, 

accounted for just 12.2% of errors in total but they were associated with 19.2% of those 

errors causing harm. Conversely, although ‘frequency/time incorrect’ errors accounted for 

12.0% of all reported errors, just 7.2% of events which caused harm were associated with 

this category.
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Figure 3.7 Percentage of event types identified for MERP category A - I  (n=4074) 

and MERP category E - I  (n=250) errors: 2005 -  2009
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3.4,6 Medication Classes Involved in Errors

The dataset analysed for class of medication is shown in Figure 3.8. A single medication 

class could be identified for 3528 errors. A total of 546 errors were excluded from the total 

dataset of 4074; these included errors where no medication was identified (89), or where 

multiple classes of medications were implicated in a single event (457).

MERP classification  
applicable  

(4074 )

M ultiple classes of 
m edication involved  

(457 )

Class(es) of 
m edication  
identifiab le  

( 3985 )

Class(es) of 
m edication  

not identifiab le  
( 89 )

DATASET ANALYSED
Single class of 

m edication involved  
( 3528 )

harm ful
events
( 249 )

Figure 3.8 Medication error dataset analysed for medication class

The 3,528 errors in the overall dataset were accounted for by 23 medication class (Figure 

3.9). As with the categories of error type, the majority o f all errors (76.2%) were accounted 

for by a minority of eight medication classes: anti-neoplastics/immunomodulators, opiates, 

anti-infectives, cardiovascular agents, anti-thrombotics, psycholeptics/psychoanaleptics, 

insulin, and electrolytes/fluids (Figure 3.9).

In the subset of harmful errors, the medications involved were accounted for by 20 of the 

23 classes of the overall dataset (Figure 3.9) The same eight classes identified in the 

overall dataset also accounted for three-quarters (75.1%) of the errors which caused harm. 

The contribution of the classes of medication which caused harm was significantly 

disproportion relative to the overall body of data in relation to nine classes. Six classes 

caused significantly disproportionately more harm: opiates, insulin, anti-epileptics.
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adrenergic/dopaminergic agents, anaesthetics and ‘other’ and three classes caused 

significantly less: anti-infectives, anti-neoplastics /immunomodulatory agents, and anti

thrombotics (p<0.05, %^-test). For example, opiates represented just 11.9% of errors 

overall, but were implicated in 24.5% of those errors causing harm to patients.
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Figure 3.9 Percentages of medication classes identified for MERP category A 

(n=3528) and MERP category E - I  (n=249) errors: 2005 -  2009
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3.4.7 Patient Outcomes

Analysis of the type of patient harm revealed a wide range of adverse patient outcomes 

(Table 3.5). However, very distinctive trends were apparent, with a majority of errors 

accounted for by a minority of outcome categories. The three most frequently occurring 

outcome categories -  cardiovascular, pain, and endocrine -  accounted for over 43% of all 

the adverse outcomes for the 250 harmful errors.

Table 3.5 Frequency of adverse patient outcomes associated with MERP category 

> E errors, 2005 -  2009 (n=250)

Outcome No. (%)

Cardiovascular: hypotension, hypertension, bradycardia, tachycardia, arrythmias 39(15 .6)

Pain: uncontrolled pain due to inadequate pain relief; pain resulting from 

insufficient dilution o f  intravenous medication 39(15 .6 )

Endocrine: hypoglycaemic and hyperglycaemic errors 30(12 .0 )

Neurological: seizures, rigors, exacerbation o f tremor, dizziness, excessive 

sedation/somnolence 30(12.0).

Allergic/Cutaneous: rash, numbness, erythema, itch, pain/discomfort 25 (10.0)

Gastrointestinal: nausea, vom iting 19(7.6)

Respiratory: respiratory depression, shortness o f breath 16(6.4)

Neuropsychiatric: confusion, agitation, aggression, light-headedness 15 (6.0)

Hepatic/Renal/Electrolytes: impaired hepatic/renal function, hypokalaemia, 

diuresis, dehydration 15(6.0)

Haematologic: neutropenia, pancytopenia, haemorrhage, epistaxis, anaemia 11 (4.4)

Increased length o f  stay 6 (2.4)

Exacerbation o f  infection 2 (0.8)

M usculoskeletal; dystonia, unplanned intubation 2 (0.8)

Other 1 (0.4)

3.4.8 Cross-Tabulation of Error Type with Medication Class and Adverse Patient 

Outcome

When event type, medication class, and adverse outcome were cross-tabulated for the 

subset of errors causing harm, 70% of errors could be accounted for by just 10 event 

categories (Table 3.6).
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Table 3.6 Ten most frequently occurring medication errors causing harm

Medication Safety Event Causing Harm No. (% of total 

no. of harmful 

errors, n=250)

Pain associated with opiates and anaesthetics mainly resulting from 

missed/omitted/delayed doses, under-dosing, or administration o f the 

incorrect opiate preparation.

35 (14.0)

Hypo/hypertension or arrythmias associated with cardiovascular or 

adrenergic/dopaminergic agents, mainly related to incorrect/missed doses, 

incorrect medication, or duplication o f doses/therapy.

27(10 .8 )

Endocrine errors associated with insulin:

■ hypoglycaemic episodes associated predominantly with insulin 

overdoses

■ hyperglycaemic episodes (including hyperketosis and diabetic 

ketoacidosis) associated with missed/omitted insulin doses.

27(10 .8)

Excessive sedation, gastrointestinal upset, neuropsychiatric symptoms, or 

respiratory depression associated with opiates, arising mainly from 

overdoses, administration to the incorrect patient, or unauthorised self

administration.

26(10 .4)

Neuropsychiatric and neurological reactions (agitation, aggression, 

confusion, somnolence) associated with psychotropics/other CNS agents, 

mainly as a result o f  missed/omitted doses or administration o f  the incorrect 

dose/medication.

23 (9.2)

Allergic/cutaneous reactions associated with antibiotics as a result o f 

infusion at the incorrect rate or concentration, or administration despite a 

documented history o f allergy.

12 (4.8)

Gastrointestinal or haematologic adverse effects associated with anti

neoplastic agents, as a result o f  overdoses, administration at the incorrect 

time, or omission o f anti-emetic therapy.

8 (3.2)

Seizures associated with missed or incorrect doses o f anti-epileptics. 7 (2.8)

Electrolyte disturbances, dehydration, and renal impairment associated with 

missed fluids/electrolytes and incorrect doses, or insufficient monitoring o f 

nephrotoxic drugs.

5 (2.0)

M ajor/minor haemorrhage associated with warfarin or enoxaparin as a result 

o f overdoses, duplicated doses/therapy, or failure to monitor.

5 (2.0)

Total 175 (70.0)
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3.4.9 Contributory Factors

The factors which contributed to those errors which caused harm were analysed. Of the 

250 errors which caused harm, one or more contributory factors were identifiable for 196 

errors (Figure 3.10).

MERP E-I 
ev e n ts  
(2 5 0 )

3 contributory  
factors (7)

2 contributory  
factors (4 9 )

1 contributory  
factor (1 4 0 )

No identifiable 
contributory factor  

(54)

DATASET ANALYSED
One or more contri butory  

factor(s) identified  
(1 9 6 )

Figure 3.10 Medication error dataset analysed for contributory factors

Analysis of the dataset of 259 contributory factors revealed that a deficit of knowledge, 

skills, or training was the most frequently occurring contributory factor (59, 23%), 

followed by a flawed checking procedure at the time of administration (25, 13.5%), and a 

lack of adherence to hospital policies or guidelines (23, 8.9%) (Figure 3.11).
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Figure 3.11 Contributory factors identified for MERP category E - 1 

errors: 2005 -  2009 (n=250)

LO

O
CD

O
LO

lo r  
CO L

CsJ

- :

-  c

- c
-  d

to

op
n

COeg

\
\ \

W

O o
CO

o
CsJ

s)uaAa lo jaqiuriN

'O 0'̂

\ \  

AX
5b. \  °-

4>

%
V. %

W  X, 
\  \  \  

's, %

■ Cj) ^
\  \•'o. O

% <>0% %% \  % 
%.

um
o

■4-*3
'C
Coo

99



Chapter 3: Analysis o f  Medication Safety Events

3.5 Discussion

The resuhs of analysis of the dataset of Hospital X are compared below to the MSEs 

reported to the CIS by hospitals in Ireland; those submitted to major national reporting
177programmes in other countries, such as MedMARx in the US, the Australian Incident

1 7RReporting and Monitoring System (AIMS), and the National Reporting and Learning
1 7 0  1 80System (NRLS) in the UK; ’ and to relevant small-scale studies undertaken in 

individual hospitals or groups of hospitals.

In order to compare the events reported in Hospital X with those from the CIS national 

dataset, the thesis author requested a report from the CIS specifically in relation to the 

medication-related events which have been reported by Irish hospitals since the
1 Q’y

establishment of the STARSWeb programme. It was clear on review of the report that a 

meaningful data comparison between the dataset for Hospital X and that for the CIS would 

not be possible for a number of reasons. First, serious quality deficits existed in relation to 

the CIS data, as previously discussed (see Chapter 1, Section 1.10.2).’®̂ Second, many of 

the criteria assessed in this thesis {e.g. the medication class involved in events) were not
1 R 9considered by STARSWeb. Third, in the case of several criteria the majority o f the data 

reported to the CIS could not be analysed because the required information was not
1 O'^

supplied on the report forms of the participating hospitals. Finally, the CIS uses a
183different system for severity-rating events (a risk matrix rather than the MERP 

categorisation system^’) and applies a different taxonomy in relation to the analysis of 

various criteria {e.g. the type of event) relative to Hospital X.

Caution is required when comparing the results from Hospital X with those of national 

reporting programmes from other countries as such programmes generally analyse data 

from a wide variety of sources, reporter types, and detection methodologies. For example, 

errors may be reported from mental health and community services as well as acute 

hospitals; from patients as well as healthcare professionals; and may have been collected 

by multiple means such as chart review and observational studies, in addition to voluntary 

reporting systems. Comparison between studies was further complicated by the fact that 

the medication safety taxonomy used was not consistent between studies. The WHO has 

developed the ICPS which aims to define and harmonise patient safety concepts into a 

single internationally-agreed taxonomy."*^ The ICPS is as yet just a conceptual framework; 

however the WHO is currently working to transform the framework into a true
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classification system. Once com pleted, accepted universally, and incorporated into 

research, it should allow  for m ore m eaningful com parison betw een studies in the future.

3.5.1 Number of Errors Reported

A s described in Chapter 2, Section 2.2.3.2, betw een January 2001 and A ugust 2004 

m edication-related errors were reported on general risk occurrence form s along w ith all 

other risk events, to the Risk M anager. A  pilot m edication safety program m e was 

introduced to Hospital X in A ugust 2004 and was expanded hospital-w ide in 2005. During 

the course o f  2005, an electronic reporting system  dedicated to m edication safety was 

introduced and the paper-based system  and electronic system  co-existed for several 

m onths. From  2006 onw ards, reporting was alm ost exclusively via the electronic reporting 

system. A  dram atic upw ard trend in the num ber o f  errors reported via the voluntary 

reporting system  was evident year-on-year. This initial rise in event reporting from  2001 -  

2004 is typical o f  a developing safety culture.'*'* The introduction o f  a specific m edication 

safety program m e in 2004 resulted in an increased aw areness o f  the im portance o f  

reporting m edication errors which is likely to have further boosted reporting r a t e s . T h e  

im pact o f  the m edication safety program m e was further strengthened by the introduction o f  

an electronic version o f  the reporting system  in 2005. The availability o f  an online system  

m ade the process o f  reporting quick, easy, and secure, and allow ed for tim ely follow  up, 

investigation, and feedback by the M SO. S taff were therefore encouraged to report m ore 

extensively and a robust safety culture becam e em bedded in the organisation. A lthough the 

rate o f  increase in reporting has slow ed in recent years, the volum e o f  reports subm itted 

annually is still continuing to rise. The reporting rate w ould be expected to eventually 

stabilise and then rem ain m ore or less steady annually thereafter.

In addition to being indicative o f  the safety culture, the reporting rate is reflective o f  that
185organisation’s detection sensitivity level (DSL), i.e. the higher the reporting rate the 

m ore likely it is that m eaningful trends in reported errors will be spotted allow ing for 

action to be taken to address them . From  2001 to 2009, the DSL in H ospital X  rose in 

response to the distinct upw ard trend in the num ber o f  errors reported each year via the 

dedicated m edication error reporting system.

Reporting rates, how ever, are not reflective o f  the occurrence rates o f  m edication errors in 

an organisation'^^ and therefore cannot be cannot be used to accurately m easure the im pact
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o f medication safety initiatives. Alternative error detection methods such as observational 

studies or a combination o f detection methodologies, such as chart review in combination 

with trigger tool techniques, would be required for this purpose. Furthermore reporting 

rates are also known to be biased by several psychological phenomena. However, the 

prospective nature o f voluntary reporting, unlike chart review for example, allows for real

time, in-depth assessment o f the causes and contributory factors to medication errors.’ "̂*

3.5.2 Severity Rating of Errors

Almost one-third o f errors (32.7%) reported during this time period were classified as 

MERP category A or B errors, i.e. they did not reach patients. The fact that such a high 

proportion o f reported errors were potential errors or near misses is indicative o f a positive 

safety culture where staff understand the value o f reporting near miss data as well as actual 

errors. It is a characteristic o f industries with a high DSL that potential and intercepted
185errors are viewed as opportunities to discover and address system weaknesses. 

Organisations which focus only on harmful errors can miss valuable data which can alert 

them to areas where an actual error can occur. The importance o f tracking potential errors, 

near misses, and no harm errors has long been recognised by other high risk industries such 

as aviation and the nuclear industry.’’^

By comparison a far smaller proportion o f the events reported to the CIS were near misses.

A total o f 23,961 MSEs were reported by acute public hospitals in Ireland to the CIS since
182the STARS Web reporting programme began in 2003. Hospital X accounts for just 3.5%

of this dataset, having submitted a total o f 832 MSEs to the CIS over this time period.

These 832 events represent just a fraction (approximately 20%) o f the total number o f

events (4,259) submitted to the voluntary reporting system in Hospital X from 2005 -

2009. The reason for this was that a couple o f years following the introduction o f the

medication safety programme in Hospital X a decision had been taken at a corporate level

to report only those MSEs to the CIS which had caused patient harm. This rationale for this

move was that it was no longer practical from a manpower point o f view for all events to

be reported to the CIS, given the large numbers which were being generated within the

hospital. O f the total o f 23,961 events reported to the CIS, just 10.3% (2407 events) were

near misses, with almost all o f the remaining events (21,493, 89.7%) classified as actual 
1incidents. However, comparisons between the Hospital X data and that for the CIS 

overall have to be interpreted with caution given that Hospital X was not submitting the
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complete volume of events generated internally to the CIS; and had it done so it would 

have had an impact on the proportion of near misses in the overall CIS dataset.

In relation to risk rating, the CIS uses a risk matrix as opposed to the MERP classification 

system; therefore a direct comparison between the CIS data and that for Hospital X was 

not possible. Furthermore, two-thirds of the events reported to the CIS (15,884; 66.3%) 

could not be risk rated at all as information on the severity of impact on the patient was not
1 8 9provided by the submitting hospitals. Of the remaining third of events for which 

information on patient impact was provided, 41.7% (3,367) were deemed to have caused at
1 8 9least minor harm. This proportion of harmful events is much higher than that reported 

for Hospital X (6.2%); however no meaningful comparison could be made here given that 

only a fraction of the CIS data was analysed.

When the classification of error severity for the dataset in Hospital X was compared with 

the dataset of the first 5 years of a national reporting system -  MedMARx in the US’’  ̂-  a 

similar pattern is observable in both systems. An analysis of errors reported to the 

MedMARx system between 1999 -  2003 demonstrated that the overwhelming majority of 

errors fell within MERP categories A -  D (98.5%), with the remaining very small minority 

of errors causing patient harm, i.e. categorised as errors E -  I (1.5%).'^^ Of those errors 

which caused harm, the majority (80%) were categorised as category E, i.e. any harm 

caused was temporary and reversible. For the dataset analysed in this thesis the proportions 

were similar: 93.8% of errors were categorized as MERP category A -  D, with the 

remaining 6.2% of errors deemed to have caused harm. As with the MedMARx database, 

in the overwhelming majority o f cases (85.6%), any harm caused was temporary and 

reversible. In both datasets the most commonly reported MERP category was C, i.e. errors 

which reached the patient but did not cause harm. The annual proportion of harmful 

medication errors reported to MedMARx from 1999 -  2003 increased to a high of 3% in 

2000 and declined year on year thereafter to a low of 1.5% in 2003. In comparison, the 

proportion of harmful errors in the first five years for Hospital X varied between 4.5 -  

7.3%, with no clear trend emerging yet. A steady decline in the annual proportion of errors 

causing harm would be very gratifying to observe in the future. However, results such as 

these would have to be interpreted with great caution given the extensive limitations 

associated with the data reported to voluntary reporting systems. The variation in the 

proportions of errors assigned to individual categories within MedMARx and Hospital X
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may be related to the variation in data detection methodologies. The dataset analysed in 

this thesis originated solely from a voluntary reporting system, whereas errors which are 

detected by a variety of methodologies {e.g. spontaneous reporting, retrospective chart 

review, computer triggers, and/or direct observation) are reported to the MedMARx 

system.

The severity classification of errors in Hospital X is not directly comparable with the UK 

database maintained by the NPSA {i.e. the NRLS). This is because the NPSA does not use 

the MERP classification system for event severity, but instead classifies errors according to 

whether they have resulted in no harm; low, moderate or severe harm; or death. In 

addition, direct comparison is complicated by the fact that the NRLS analyses data from a 

variety of sources other than acute hospitals, including the mental health service, 

community nursing, medical and pharmacy services, and GPs. A review of medication 

errors reported to the NRLS in 2007 showed a comparable pattern to that reported by 

MedMARx and Hospital X, i.e. the overwhelming majority o f errors did not result in harm 

(80%).’^̂  The proportion of errors, which caused some degree of harm, was considerably 

higher at 20% for the NRLS data than that found with MedMARx (1.5%) or Hospital X 

(6.2%). However, in common with MedMARx and Hospital X, the majority of such harm 

(75%) was classified as ‘low’.'™

The Australian Incident Monitoring System (AIMS) is a national database for all types of 

healthcare errors and comprises data arising from multiple sources including incident
1 78reports, coroners’ findings, consumer reports, and morbidity and mortality reviews. 

Events are categorised according to 8 different outcome levels, ranging from Level 1 

where no error has occurred (comparable to MERP category A) to Level 8 where serious 

permanent disability or death has occurred (akin to MERP category G or I). Once again 

because of the use of a different categorisation system, results from the dataset analysed in 

this thesis are not directly comparable with those from AIMS. However, a review of errors 

reported to AIMS in 2005 -  2006 did display the same pattern noted previously for other
178reporting systems, i.e. the vast majority o f errors (85%) did not cause harm.

Few analyses of medication errors reported to voluntary reporting systems in individual 

organisations have been published. A study of 991 medication errors reported to a British 

acute hospital trust over a five-year period found that 1% of errors resulted in harm.'^^ An 

analysis of 6,179 incidents reported to a number of Irish teaching hospitals over an 18-
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month period from January 2006 -  June 30'^ 2007 has been published.'®^ Hospital X 

was one o f the eight Irish hospitals which contributed data to this a n a l y s i s . T h i s  national 

dataset most closely resembles the type o f data analysed in Hospital X in that all the data 

was generated from voluntary reporting systems only and classified using the MERP 

classification system. The findings o f the collective analysis for Irish hospitals mirror those 

o f the dataset assessed in this thesis: a total o f 5.2% o f errors were classified as MERP 

category E -  I, i.e. errors which caused harm, with just 0.2% o f errors causing permanent 

or life-threatening harm or contributing to death (category G -  I). The corresponding 

percentages for Hospital X were 6.2% and 0.5%, i.e. a slightly higher proportion o f errors 

caused harm or contributed to death in Hospital X over a period o f 5 years relative to the 

collective dataset for Irish hospitals. However, a meaningful interpretation o f this variation 

cannot be drawn given the very small numbers o f errors involved; for example in relation 

to category G -  I errors, just 11 errors were reported over 18 months in the case o f the 

collaborative data'^^ and 20 errors were reported over five years in the case o f Hospital X. 

Furthermore, Hospital X contributed almost 20% o f the total data analysed in this 

collaborative study and therefore trends in Hospital X would have greatly influenced the 

results o f  the cumulative analysis.

3.5.3 Stage of Process and Clinical Division Reporting Errors

Data regarding the stage o f process where the MSE occurred or the category o f staff 

member reporting a MSE are not collected by the CIS and therefore no comparison could 

be made with Hospital X in relation to these criteria.

Direct comparisons between Hospital X and US data with regard to the stage o f process

were compromised because o f the very different medication systems in place in the two

countries. In the US, an extra step o f transcription applies to the medication use process as

the original prescription is typically transcribed in hospitals. This step is sometimes

analysed as a separate stage in the medication use process and there is no direct equivalent

in the Irish or British system. Furthermore, in US hospitals the process o f  dispensing is far

more developed than would generally be the case in Ireland, with hospital pharmacy

services typically preparing all injectable medicines and supplying unit doses o f oral 
186medicines. Administration on US wards is often undertaken via computerised dispensing 

c a b i n e t s a s  opposed to the system o f manual selection o f medications from drug trollies 

which is common practice in Ireland and the UK. Not surprisingly, given the differences
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between the Irish and US medication systems, there was considerable variation in the 

proportion of errors assigned to the different stages for MedMARx data relative to that for 

Hospital X. Although for both the Irish and US data the largest proportion of events was 

assigned to the administration stage, the percentage was far lower for the US data (37% for 

MedMARx”  ̂ compared to 64% for Hospital X). The databases were similar in that the
175monitoring stage accounted for the fewest errors (1% for MedMARx and 2.1% for 

Hospital X). However, the proportion of events assigned to the dispensing stage differed 

dramatically (21% for M e d M A R x c o m p a r e d  to 4.8% for Hospital X), as did that for the
1 nc

prescribing stage (15% for MedMARx compared to 29% for Hospital X). The remaining 

26% of errors in MedMARx were assigned to a fifth stage in the medication use process -
1 nc

documentation -  a category not analysed for either the dataset for Hospital X nor by the 

NRLS.

Comparison of 2005/6 data from the NRLS with Hospital X revealed some similarities,

e.g. a majority o f errors occurred at the administration stage (59.3% for the NRLS

compared to 64% for Hospital X), and a minority occurring the monitoring stage (4.8%
180compared to 2.1% in Hospital X). However, a higher proportion of errors were assigned 

to the dispensing stage for the NRLS data relative to the data from Hospital X (17.8% vs. 

4.8%, respectively) and a much lower proportion of errors were assigned to the prescribing 

stage (15.7% vs. 29.1%, respectively). The variation between the two datasets in the 

relative proportions of events assigned to each stage is possibly attributable to differences 

in the source of data, i.e. the NRLS dataset includes errors arising in the primary care as 

well as in the acute hospital service.

In contrast to major national reporting systems, small-scale studies using a combination of 

error detection techniques have identified the prescribing rather than the administration 

stage of the medication use process to be most commonly associated with error. For 

example, in the studies by Bates et al, the majority o f pADEs were found to have

originated in the prescribing part o f the process. However, these studies detected errors 

based on systematic chart review as well as voluntary reporting systems. Kanjanarat has 

postulated that this combination of data collection methods reduces the impact of reporting
7Rbias and is likely to result in a more comprehensive overview of the occurrence of errors. 

Reporting to voluntary reporting systems depends on a willingness to detect and report 

errors and the data may be biased by underreporting and the reporting of easily identifiable 

errors as a result. Administration errors are particularly easy to detect by comparing the
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action taken against what was prescribed, in comparison to subtle prescribing or 

monitoring errors, which are well known to be u n d e rre p o rte d .D o c to rs , who would have 

been responsible for almost 100% of prescribing in Hospital X, are known to be reluctant 

reporters and typically are responsible for a very small fraction o f the events submitted to 

voluntary reporting sy s te m s .F u rth e rm o re , it is recognised that voluntary error reporting 

is predominantly performed by nursing staff who are more likely to identify and report
7 0

administration errors, given that this is the stage o f the process that they are involved in. 

This was indeed found to be the case for Hospital X where nursing was the clinical 

division that submitted the majority o f reports and three-quarters o f such reports involved 

the administration stage o f the medication use process. It has also been postulated that the 

prescribing stage is under-represented in voluntary reporting systems because prescribing 

errors may be recorded as ‘clinical inter\'entions’ by pharmacists using a separate system 

or software. Ideally systems for recording medication errors and clinical interventions 

would be able to interface with each other, enabling data sharing between hospital 

programmes (see Chapter 2, Section 2.2.4.3). In Hospital X, clinical pharmacists keep 

personal records o f their daily interventions and pulse intervention recording is undertaken 

on an annual basis where all o f the department’s interventions for a fixed time period are 

recorded electronically and collated. It is likely that a proportion o f prescribing errors are 

diverted into intervention records as opposed to being submitted to the error reporting 

system.

When data for Hospital X were compared to a more similar dataset {i.e. data sourced solely

from a voluntary reporting system in an acute hospital), the proportions o f errors assigned

to individual stages o f the medication use process followed a similar order o f magnitude.

In common with Hospital X, analysis o f 495 medication errors in a British hospital found

that reported errors were most commonly associated with the administration stage,
188followed by prescribing, and then dispensing.

In the dataset for Hospital X some error types were closely related to a particular stage o f 

the drug use process. For example, the vast majority (93%) o f infusion errors occurred at 

the administration stage, as these errors were mainly due to user error in relation to 

infusion pumps, particularly with regard to correct use o f the pump settings. Other error 

types, by definition, were linked to certain stages o f the process. Omitted medication errors 

always involved the prescribing stage as they refer to situations where medications are
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inadvertently not prescribed for patients. Such errors may or may not have led to doses of 

the medication being missed, depending on whether the error was detected in time.

The analysis of the percentage of near miss errors associated with each stage demonstrated 

a well known phenomenon, i.e. that errors are much more likely to be intercepted if  they 

occur during the prescribing or dispensing stages, relative to the administration or 

monitoring s t a g e s . T h i s  is not surprising considering that there are a number of steps 

following prescribing or dispensing at which an error can be detected, but the 

administration stage is just prior to the patient receiving the medication, and monitoring is 

undertaken after the medication has been administered.

3.5.4 Types of Error

The most frequently reported error type (19.7% of the total) for Hospital X was ‘missed 

dose’, i.e. an error o f omission rather than of commission. This correlates with the highest 

proportion of errors occurring in the administration stage. The second most common type 

of error was ‘incorrect dose’ which accounted for 16.5% of errors.

Information regarding the type of event was supplied for the majority o f the MSEs reported 

to the CIS between 2003 and 2009.'*^ For the dataset of 23,961 events, the type of event 

was specified in 95.9% of cases. In common with Hospital X, two of the three most 

frequently reported types o f event were ‘incorrect dose’ (4,933, 20.6%), and ‘missed dose’ 

(3,154, 13.2%).

These findings are mirrored in the analysis of MedMARx data from 1999 -  2003 which 

also found that missed doses were the most commonly reported medication error (25.7% of 

total), followed by ‘incorrect dose/quantity’ errors (23.2% of t o t a l ) . D a t a  from AIMS 

likewise found that missed doses were the most commonly occurring event type reported 

followed by ‘incorrect dose’, specifically overdose.'^* Analysis of NRLS data identified 

two similar types of medication errors as being the most frequently occurring. 

However comparison between Hospital X and the NRLS was complicated by the fact that 

the NRLS combined a number of error types, i.e. incorrect dose, strength, and frequency 

errors, in a single category whereas these errors were analysed separately for Hospital X. 

Furthermore, the NRLS assessed all errors of omission as a single category in contrast to 

the analysis for Hospital X where such errors were classified separately as ‘missed doses’

108



Chapter 3: Analysis o f  Medication Safety Events

referring to the administration stage and ‘omitted doses’ referring to the prescribing stage.

In the analysis o f NRLS data for 2005/6 the most frequently occurring category was
180‘wrong dose, strength or frequency o f m edicine’ followed by ‘omitted m edicine’. 

Similar results were obtained in the analysis o f 2007 NRLS data with ‘wrong/unclear
179dose/strength’ arising most frequently followed by ‘omitted medication/ingredient’. A 

study undertaken by Armitage o f the medication errors reported over 5 years to an acute 

British hospital trust also highlighted dosing errors as being the most frequently arising 

(26.9% of the t o t a l ) . H o w e v e r  omission errors were found to be the fourth most common 

category accounting for just 10.9% o f e r r o r s . T h e  collective analysis o f  errors reported 

in Irish hospitals undertaken by Kirke identified the same two categories o f event type as 

Hospital X as being the most common, although again in the reverse order: ‘incorrect dose’
1 07errors were found to be the most common, follow'ed by ‘omitted medication/dose’.

In relation to the subset o f harmful medication errors in Hospital X, the most frequently 

arising error type was dose errors. Kanjanarat’s review o f 10 studies similarly found dose
no

errors to be the most common type o f pADEs. However, comparison o f the error type for 

Hospital X with Kanjanarat’s review was complicated by the fact that some o f the studies 

in the review used a very broad definition o f ‘incorrect dose’ which encompassed missed 

doses, an error type which was analysed separately for Hospital X. Analysis o f data from 

the NRLS has also highlighted ‘unclear/wrong dose or frequency’ as the most frequently
179reported error type causing harm.

3.5.5 Medication Classes Involved in Error

The classes o f medications about which reports were most frequently received in Hospital 

X were also the ones most likely to have caused harm; however the order o f frequency 

altered with some classes causing significantly disproportionately more harm and some 

disproportionately less. Opiates were the class o f medication most frequently associated 

with harm, followed by cardiovascular agents, and then insulin, 

psycholeptics/psychoanaleptics, and anti-infectives. O f these classes, opiates and insulin 

caused a disproportionate level o f harm relative to the total volume o f events reported 

involving them.

The classes o f medications involved in MSEs were not analysed by the CIS so no 

comparison could be made between the data for Hospital X and the national dataset
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submitted by Irish hospitals, in relation to this criterion.

The data from national reporting systems in other countries and individual hospital studies 

reflect the findings for Hospital X although the ranking o f the classes o f medications 

differs between them. Data reported to the NRLS between January 2005 and June 2006 

found that the medications most frequently associated with severe harm were opiates,
1 S Oanticoagulants, anaesthetics, and insulin. Analysis o f 2007 NRLS data highlighted 

cardiovascular agents as the most harmful class, followed by anti-infectives, opiates, and
1 7Qanticoagulants. In common with Hospital X, a study undertaken by the ISMP in 1995 

and 1996 identified insulin and opiates/narcotics as the classes o f medications most likely
1 OQ

to cause harm to patients. These findings were replicated by a review o f over 10,000 

medication errors reported to ISMP, Canada between 2001 and 2005.'^^ In Kanjanarat’s 

analysis o f pADEs, six o f the ten studies reviewed identified cardiovascular agents as the 

class most frequently associated with pADEs, followed by central nervous system (CNS) 

agents, analgesics (with opiates being the leading drug class in this category), then 

anticoagulants and antiinfectives.^* Two studies undertaken by Winterstein'^^'^^ 

highlighted many o f the same classes o f agents, but the ranking o f classes differed. In the 

first study o f clinically significant preventable adverse errors the medication class most 

commonly associated with errors was anticoagulants (warfarin and heparin), followed by
172opiates, insulin, and the CNS agents, benzodiazepines and hydantoins. A second study 

by Winterstein o f  harmful medication errors identified some o f the same classes o f 

medications, albeit in a different order: anti-infectives followed by CNS agents (including 

opiates), and then blood formation and coagulation agents (heparin, warfarin and 

haemopoietic agents).

3.5.6 Patient Outcomes

Consistent with the results for the frequencies o f medication classes, cardiovascular 

adverse effects were the m ost common category o f adverse effect, followed by 

uncontrolled pain, and then endocrine events. Winterstein has hypothesised that cases o f 

therapeutic failure {i.e. where effective medications are either not prescribed at all or are 

under-dosed) are generally underreported in voluntary reporting systems, even though they 

contribute substantially to pADEs.'^"^ Contrary to W interstein’s hypothesis however, the 

second most common category o f  adverse patient outcome for Hospital X was associated 

with therapeutic failure, i.e. uncontrolled pain due to inadequate pain re lie f This patient
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outcome finding is consistent with the analysis o f error type for harmful medication errors 

in Hospital X which identified missed doses {i.e. errors o f  omission) as the second most 

frequently occurring category.

As with previous criteria, meaningful comparison o f the data for Hospital X with the CIS 

dataset was compromised by the fact that information on patient outcome had not been 

specified for the majority o f the events (15,430; 64.4%) reported via STARSWeb. O f those 

events which could be analysed, the most frequently reported injury type after the category 

o f ‘other’ was ‘allergic reaction’ (209; 0.9%), followed by ‘pain and suffering’ (63; 0.3%), 

and a non-specific category entitled ‘serious deterioration in condition’ (38; 0.2%). 

Although direct comparison between the data for Hospital X and CIS was not possible 

because o f the variation in the taxonomy applied, it is o f interest to note that in the CIS 

dataset, as for Hospital X, the outcome o f pain was one o f the most commonly reported.

3.5.7 Cross-Tabulation of Error Type with Medication Class and Type of Adverse 

Patient Outcome

When the error type was cross-tabulated with medication class and type o f harm, just 10 

event types were found to account for 70% o f the errors causing harm. This kind o f 3-way 

analysis is a prioritisation technique which highlights key event types where limited 

resources can be directed to reduce harm. The concept o f a majority o f effects (roughly 

80%) arising from a minority o f  causes is known as the Pareto principle and has been 

highlighted previously in relation to contributory factors for errors reported to 

M edM ARx.'^’

A number o f researchers have undertaken similar analyses o f medication errors to that 

described for Hospital X, resulting in many o f the same event types being identified. 

Kanjanarat’s quantitative and qualitative analysis o f 10 studies o f pADEs from 1994 -  

2001 identified the most common pADEs to be:

■ Inappropriate dosing o f cardiovascular medications resulting in undesired cardiac 

reactions.

■ Combinations o f psychoactive agents or opioids associated with over

sedation/respiratory depression.

■ Overdoses o f anticoagulants.
78■ Use o f  anti-infectives despite history o f allergy, resulting in allergic reactions.
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All of these error types feature in the top 10 categories identified for Hospital X. Two 

small-scale studies by Winterstein which cross-tabulated medication class with type of 

event and patient outcome also identified the same event c a t e g o r i e s . T h e  first o f these 

involved a review of errors in a database of 317 pADEs. Analysis and categorisation by 

type of error and outcome suggested that three high-priority pADEs accounted for 50% of
172all reports:

■ Overdoses of anticoagulants or insufficient monitoring and adjustments (according 

to laboratory test values) associated with haemorrhagic errors.

■ Overdosing or failure to adjust for drug-drug interactions of opiate agonists 

associated with somnolence and respiratory depression.

■ Inappropriate dosing or insufficient monitoring of insulins associated with 

hypoglycaemia.

Once again, these 3 categories of errors were featured in the top ten categories identified 

by analysis of data from Hospital X. A further study by Winterstein of 95 harmful 

medication errors identified the top 10 reported errors.'^"' There was a large degree of 

overlap between the 10 event types identified by Winterstein and those identified for 

Hospital X. However, the most commonly occurring category in Winterstein’s study -  

uncontrolled infection as a result of underdose or failure to prescribe anti-infectives -  did 

not feature at all for Hospital X. A possible explanation for this may be the fact that the 

errors analysed in Winterstein’s study were collected by means of solicited reporting from 

a group of clinicians rather than from a voluntary reporting sy s te m .S o lic ited  reporting is 

more likely to result in the reporting of more subtle errors, such as failure to prescribe the 

appropriate medication, than would be the case with a voluntary reporting system where 

more overt errors are likely to be reported.

Identification of institution-specific high-priority areas can be used to deliver tailored 

clinical employee induction and education programmes (see Section 3.5.9).'^^ Such data be 

also be used prospectively when planning for technology implementation in hospitals; for 

example, additional safeguards can be built into CPOE systems for those medications and
175circumstances most prone to harm.

3.5.8 Contributory Factors

Comparison between the contributory factors for errors in Hospital X with those identified 

in other studies was greatly hampered by variation in the taxonomy used for analysis. In
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addition, some studies assessed contributory factors only,’^̂  some causes only,^^ '̂ '* ’’* 

whilst others assessed both causes and contributory f a c t o r s . A  further complication is 

that many researchers assessed the contributory factors or causes of medication errors for a 

single step of the medication use process in isolation, e.g. prescribing or administration, 

rather than for the overall p r o c e s s . F i n a l l y ,  the type of analysis applied to datasets 

varies in that in some cases the causes or contributory factors to medication errors were 

assessed for both harmful and non-harmful errors col l ec t i ve l y ' and  in other cases, for 

only those medication errors resulting in an adverse patient o u t c o m e o r  which were 

considered clinically significant.'^'^

For Hospital X the most common contributory factor to harmful errors was deficiency in 

knowledge, training, or skills, followed by a flawed checking procedure during medication 

administration, and failure to follow a policy or protocol. A large proportion of errors 

(29%) had two or more contributory factors attributed to them, emphasising the multi

factorial nature of medication errors.

Several published studies support these findings. Bates had similarly found that a lack of 

drug knowledge was one of the most prevalent causes of medication erro rs .W in terste in ’s 

analysis of medication errors also identified a deficit in drug knowledge to be the major 

cause of medication errors.'^"' In Kanjanarat’s review the studies assessed revealed the 

causes of medication errors to be failure to follow evidence-based guidelines, or failure to 

adjust therapy to specific patient characteristics or patient progress. In addition, a lack of 

knowledge regarding medications and patient characteristics which were required for
no

therapeutic decision-making were identified repeatedly. In the 5-year analysis of 

MedMARx data the causes and contributory factors to errors were assessed as separate
1 n n

entities. The most commonly identified causes were ‘performance deficits’, followed by 

failure to follow procedure/protocol and ‘inaccurate or omitted transcription’. The most 

common contributory factors were distractions, workload increase, and inexperienced or 

insufficient staff Given that the major contributory factor to medication errors has been 

identified as knowledge deficit, it has previously been noted that a CPOE system 

introduced to address these types of errors would only be effective if it supported clinical 

decision making by incorporating sophisticated rule engines.
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3,5,9 Case Study: Analysis of the Contributory Factors and Development of an 

Action Plan for Insulin-Related Errors

The identification of medication safety priorities using the 3-way cross-referencing 

analysis of error type, medication class, and patient outcome is the first step in harm 

reduction. The next two steps involve identifying the contributory factors to such errors 

and the design and implementation of an action plan to address them. The final process 

involves auditing the impact of any risk-reduction measures introduced so that the action 

plan can be adjusted as required to achieve the desired effect. In the case study below, 

endocrine errors which were found to account for over 10% of patient harm in the 3-way 

analysis, are taken as an example to demonstrate how these steps work in practice to 

reduce the risk of future patient harm.

The contributory factors identified for endocrine errors were as follows:

i. Knowledge/skills/training deficit

This was the most frequently arising contributory factor for endocrine errors, 

particularly in relation to insulin overdoses which resulted in the patient developing 

hypoglycaemia. The junior doctors involved in these errors (either at the 

prescribing or administration stage) demonstrated a lack of familiarity with several 

different aspects of insulin therapy including; the insulin products and formulations 

themselves, the typically prescribed doses, the standard concentration of insulin, 

and the need to use an insulin syringe (which is graduated with the number of units 

as opposed to millilitres (mis)) when drawing up insulin from a vial.

ii. Design of the insulin prescription sheet

The design of the prescription sheet for insulin in Hospital X was implicated in 

several of the endocrine errors which resulted in both hyperglycaemia and 

hypoglycaemia. The format and content of the prescription sheet predisposed to 

error in that it did not offer adequate guidance to users in relation to the different 

insulin regimens and didn’t promote unambiguous prescribing and complete 

documentation of all steps of the administration process.

iii. Checking procedure during administration

According to the hospital Medication Management Protocol a two-person check 

must be sought for all high-risk medications. As insulin is a high-risk medication
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the policy requires the second checker to first verify all aspects o f the medication 

against the prescription. The second checker must then accompany the practitioner 

who has prepared the medication to the patient’s bedside where the patient identity 

is verified by comparing the medical record number on the prescription sheet with 

that on the patient’s identity band. In all o f the instances where the patient was 

administered an incorrect dose o f insulin, the second-person check was omitted, 

was incomplete {e.g. the medication was checked but not the patient identity and 

the insulin was administered to the incorrect patient), or was o f poor quality and 

failed to detect the dosing error.

iv. Failure to monitor

According to the instructions specified on the insulin prescription sheet, patients’ 

blood glucose levels should be monitored at regular 4-hourly intervals or more 

frequently if  specified by the prescriber. In some cases o f hypoglycaemia, and of 

hyperglycaemia which progressed to hyperketosis and diabetic ketoacidosis, 

insufficiently frequent monitoring o f the patients’ glucose levels contributed to the 

worsening o f the patients’ condition.

v. Confusing product labelling

The labelling o f an immediate-acting insulin product -  the Actrapid® 10 ml vial -  

was considered to be a contributory factor to one life-threatening error. A number 

o f years ago the label for Actrapid® did not specify the total number o f units in the 

vial (1,000 units), just the concentration in terms o f the number o f units per ml (100 

units/ml). This led a junior doctor who was unfamiliar with the insulin product to 

believe that the entire vial contained just 100 units rather than 1,000 units o f 

insulin; he therefore drew up a dose o f 1 ml thinking it contained 10 units when it 

in fact contained 100 units.

Having defined the contributory factors an action plan was designed to address each o f the 

system weaknesses. The action plan comprised the following components:

i. Education and training

In order to address the knowledge and skills deficit identified in relation to junior 

doctors, a medication safety session was established for junior doctors during the
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week of orientation training they attend prior to commencing their internship year. 

At this session, the errors arising with high alert medications are highlighted with 

particular emphasis on the risks associated with insulin. In addition, a training 

session specifically devoted to insulin prescribing and administration was 

introduced during the first couple of months of the internship year. This session is 

delivered by a clinical pharmacist, the diabetic specialist nurse, and the endocrine 

registrar. The content of the session involves outlining the commonly used insulin 

regimens and giving an overview of the insulin prescription sheet design. In 

addition, samples of the different insulin formulations are available to be viewed 

and handled by the attendees.

ii. Prescription sheet design

Further to identification of the prescription sheet design as a contributory factor to 

endocrine errors, a working group comprising the MSO and the multidisciplinary 

diabetic team was established to design a new version, which was introduced to the 

hospital in 2008. The re-designed prescription sheet incorporates multiple safety 

features, which aim to reduce the risk of insulin prescribing and administration 

errors. Some of more significant safety features include:

■ Pre-printing of the word ‘units’ in all locations where a dose may be 

specified. The aim of this feature is to prevent the abbreviation o f the word 

‘units’ to ‘u’ or ‘iu’, which can subsequently be misread as a zero resulting 

in the administration o f a 10-fold insulin overdose.

■ Inclusion of pre-printed prescription regimens together with a brief 

description of the components of the regimen and the rationale for their use.

■ Inclusion of a table on the front cover of the prescription sheet which 

classifies the different brands of insulin most commonly prescribed in the 

hospital according to the different formulation types, i.e. immediate, 

intermediate, or long-acting insulins. This reduced the risk of prescription 

of the incorrect formulation type as a result of confusion between brand 

names, e.g. NovoMix® and NovoRapid®.

■ Inclusion of a dedicated section where the prescriber can document details 

of how a patient is to be switched from intravenous to subcutaneous insulin. 

This feature means that a prescriber can document his/her instructions in a 

standardised, legible, and unambiguous manner, reducing greatly the risk of
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administration errors arising from misinterpretation o f a prescriber’s 

directions.

iii. Alert stickers

Stickers to alert staff to the fact that the patient has a separate insulin prescription 

sheet were designed and procured. These stickers are attached to the front cover of 

the regular prescription sheet and aim to reduce the risk o f  missed doses occurring 

as a result o f the insulin prescription sheet being inadvertently overlooked by 

nursing staff.

iv. Improving policv compliance and awareness o f risks with insulin

The issue o f insulin safety is focused on regularly in the quarterly medication safety 

bulletins issued to all clinical staff Vignettes o f actual errors are included in these 

bulletins along with recommendations to reduce the risk o f errors, e.g. all nurse 

managers are advised to ensure that they have a stock o f insulin syringes on their 

wards and that staff are aware o f where they are located. The importance o f policy 

compliance in relation to the second-person checking o f insulin and patient 

monitoring is reiterated at nursing in-services and study days.

A further step taken to improve awareness in relation to the risks o f insulin has 

involved expanding the section relating to insulin safety in the hospital’s 2009 

Prescriber’s Guide.

The experience acquired by Hospital X and the other members o f the IMSN in 

relation to insulin safety has been shared with other Irish hospitals through the 

publication o f  guidelines for the safe use o f insulin in the inpatient s e t t i n g . A  

presentation entitled ‘Practical Steps for Insulin Safety’ which highlighted the key 

points o f these guidelines was delivered by the author o f this thesis at the IMSN 

inaugural conference ‘Networking for Safety’ held in Dublin on October 1̂ ', 

2010.'̂ ^

V.  Labelling o f insulin.

Labelling and packaging issues are often identified as being contributory factors in 

medication errors; these issues may range from sound-alike medication brand
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names, to look-alike packaging, or in the case of Actrapid insulin, labelling prone 

to misinterpretation.'^^ It has been recognised by the NPSA that prominent 

expression of the total number of units o f a medication (as mis, mg etc.) in the 

entire vial or bottle, in addition to the concentration, is essential to reducing the risk 

of dosage errors. Labelling and packaging concerns are reported by the MSO in 

Hospital X to the regulatory authority in Ireland, the IMB, and to the product 

manufacturers. In the case o f Actrapid®, reporting of the error in which the product 

labelling was identified as a contributory factor led the manufacturers to amend the 

label to specify the total number of units contained in the vial on the product, in 

addition to the concentration.

vi. Mandatorv training programme for nursing staff on medication administration 

safety

Currently, a mandatory training programme for nurses in relation to safe 

medication administration is being developed by the MSO and the NPDU in 

Hospital X. The impetus for this programme was the 5-year analysis of medication 

errors presented in this chapter, which highlighted the issue of serious 

administration errors arising as a result of a lack o f compliance with the hospital’s 

Medication Management Protocol. Every nurse in hospital X will be required to 

demonstrate their competency at both a theoretical and practical level, before they 

are authorised to administer medications. This programme will comprise 2 parts: an 

e-leaming module, followed by a practical test of competency involving a trained 

medication assessor (senior nurse) observing a medication round to assess 

adherence to best practice. The e-leaming module will comprise a number of video 

scenarios demonstrating how errors can arise through deviation from hospital 

policy. One of these scenarios will specifically focus on insulin safety and will 

feature a nurse drawing up insulin from a vial using an insulin syringe in response 

to a prescription written on the specially designed insulin kardex. The appropriate 

double checks required from a second individual will be demonstrated. The MSO 

specifically chose insulin as the medication to feature in one of the videos given the 

level of patient harm that has resulted from errors involving it in Hospital X.

The impact of all the various components of the action plan are assessed as part of a 

continual quality improvement system by ongoing detailed analysis of errors involving 

insulin submitted to the internal reporting system in Hospital X.
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3.6 Limitations

There are several limitations to be taken into consideration in relation to the data analysis 

presented in the chapter. First, the data analysed for Hospital X was collected via a 

voluntary reporting system with all its attendant limitations including underreporting and 

biased reporting. However, no single method o f error detection is foolproof and the data 

collected by any means whether by a voluntary reporting system or an alternative {e.g. 

chart review, observational studies, computer trigger tools or solicited reporting), will 

always be incomplete and flawed. Ideally, a combination o f all these techniques would be 

used together to gather the highest quality data; however maintenance o f multiple data 

detection systems on an ongoing basis in the acute hospital setting would neither be 

feasible nor practical. Second, as clinical judgement was required in relation to the 

assessment o f all the medication error criteria, subjective decision-making was a limitation 

inherent in the analysis. This was particularly significant in relation to errors causing harm 

where it was impossible to be absolutely certain o f a causal link between a medication 

error and an adverse event. An attempt to overcome this was made by having the severity 

grading assessed by a second clinician -  a consultant not involved in the event 

investigation. Third, the data presented here are purely descriptive and no attempt was 

made to assess the clinical significance o f the data. Finally, the analysis is representative o f 

just one acute tertiary hospital in Ireland and therefore the results may not be applicable to 

other types o f healthcare organisations {e.g. community hospitals) or to healthcare systems 

in other countries.

3.7 Conclusions

An advantage o f  voluntary reporting systems is that they enable large volumes o f data to 

be easily and inexpensively collected. In addition, although the data is incomplete and it is 

institution-specific, those events which cause patient harm are o f indisputable clinical 

interest. A strength o f  the study undertaken for Hospital X was that, with the exception o f 

the consultant review o f the severity rating assigned to events, all data analysis was 

undertaken by a sole researcher; typically the assessment o f a dataset o f this magnitude 

would involve multiple reviewers in the process o f data classification which would 

introduce a greater risk o f inconsistent data analysis.

Comparison o f the medication errors data for Hospital X with that available for Irish
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hospitals, national reporting systems overseas, and individual institutions was complicated 

by a lack of consistency across studies in the taxonomy applied to the various criteria such 

as stage of the process, error type, and contributory factors. Furthermore, there was 

considerable variation amongst studies in the source of the data, with many analyses 

including data collected using multiple detection methodologies rather than solely from 

voluntary reporting systems. Nevertheless it was clear from the comparative analysis 

undertaken that the dataset for Hospital X is broadly typical of what would be expected for 

an acute hospital, given that the major medication error trends identified by published 

studies were replicated in Hospital X. Despite the heterogeneity of medication errors, 

epidemiological analysis of data reported to the voluntary reporting system in Hospital X 

revealed that a small number of error types, medication classes, and adverse patient 

outcomes constituted a substantial proportion of events which caused harm. The value of 

this kind of analysis is that it allows institution-specific priority areas to be identified and 

finite resources targeted on the initiatives most likely to reduce patient harm in the future. 

This process of an individual organisation identifying those medications which have 

proven to be high alert at a local level and devising tailored strategies to reduce risk is 

exactly what is advised by accreditation organisations such as the Joint Commission'^^ and 

the Australian Council of Healthcare Standards (ACHS).'^^ A focused quality 

improvement process involving interventions tailored to address specific contributory 

factors as opposed to a ‘scatter gun’ generalised approach is far more likely to result in a 

significant positive impact on patient safety.
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4.1 Introduction

4.1.1 Measuring Patient Safety

In 1999 the authors of the lOM report To Err is Human published a target of a reduction of

50% in medication errors in the US in the upcoming 5 years. On the five year anniversary

of the pubUcation of this report, healthcare organisations and safety agencies queried if

patients were any safer at this time;^^’'^* '^  ̂ a question that continues to be raised several

years later.̂ *̂  ̂ Answers elude researchers because of the difficulties posed in defining

indicators which allow patient safety to be accurately m e a s u r e d . P r o n o v o s t  et al. have

commented that ‘most safety parameters are difficult or impossible to capture in the form

of valid rates for several reasons: (i) events are uncommon (serious medication errors) or

rare (wrong site surgical procedure); (ii) few have standardised definitions; (iii)

surveillance systems generally rely on self-reporting; (iv) denominators (the populations at

risk) are largely unknown; and (v) the time period for exposure (patient day or device day)
108is unspecified.’ Many hospitals trend and benchmark error rates obtained from patient 

safety reporting systems and consider these to be an indicator of safety in their individual
198institutions. However, as only a tiny fraction of the events that occur are known to be 

submitted to reporting systems, reporting rates cannot be considered to be indicative of
I QO

occurrence rates. For example, there is no way to determine whether an increase in the 

number of errors reported in a particular unit means that more errors are actually occurring 

or that staff have a greater awareness of patient safety issues and value the reporting 

system as a means of highlighting these. Even if clinicians reported all incidents, the 

ambiguity of what constitutes a medical error makes inferences about safety problematic.

The importance of a positive safety culture was recognised by seminal patient safety 

reports in both the US and UK over ten years ago. The US lOM report To Err is Human 

stated ‘the health care organisation must develop a culture o f safety such that an 

organisation’s design processes and workforce are focused on a clear goal -  dramatic 

improvement in the reliability and safety of the care process’ (p. 166).^^ The UK 

Department of Health report An Organisation with a Memory echoed this message, noting 

that ‘safety cultures can have a positive and quantifiable impact on the performance of 

organisations...culture is a crucial component in learning effectively from failures’ (p. 

46). In recent years safety culture assessments have increasingly become established as a 

supplementary means of measuring patient safety in healthcare organisations. This is in
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response to the recognition by safety agencies that the development o f a robust safety 

culture is a critical step in the delivery o f a successful patient safety programme (see 

Chapter 2, Section 2.2.2).'^^’'̂ ^

One o f the most well-researched tools for the measurement o f safety culture -  the SAQ -  

has been extensively applied in a variety o f settings in US hospitals for a number o f
901years. A report published by EUNetPAS in March 2010 identified three patient safety 

culture instruments recommended for internal use in EU member states, one o f which was
909the SAQ. The author o f this thesis could find very limited accounts o f the use o f the 

SAQ in a European healthcare setting. Just a single publication was sourced which 

discussed the results o f the application o f the SAQ to ICUs in the UK^^' and two other 

studies were located which detailed the translation and psychometric validation o f the 

survey in Norwegian^®^ and Turkish^^"* hospitals. Furthermore, there were no reports 

regarding the experience o f safety culture measurement using any assessment tool in an 

Irish hospital. It was decided to undertake the process o f safety culture measurement in an 

acute Irish hospital (Hospital X) in order to address this research gap. This chapter begins 

with an account o f the development o f safety culture assessment in high reliability 

organisations (HROs) and its gradual acceptance as a valid measure in healthcare. The 

advantages o f safety culture assessment relative to other measures o f patient safety are 

explored. The results o f the application o f the SAQ to a unit in Hospital X are then 

reported, interpreted, and their implications discussed. Finally, the opportunities for future 

research in an Irish hospital setting which arise from this study are outlined.

4.1.2 Defining Safety Climate and Safety Culture

‘Safety climate’ is a term which generally refers to the measurable components o f a ‘safety 

culture’, such as management behaviours, safety systems, and employee perceptions o f
205safety. Safety culture has been defined as ‘the product o f individual and group values,

attitudes, perceptions, competencies, and patterns o f  behaviour that determine the

commitment to, and the style and proficiency of, an organisation’s health and safety 
201m anagement.’ Organisational culture has been described as having three layers: the 

deepest level (underlying assumptions); intermediate level (espoused beliefs, values, and
9 0 ^

philosophies); and surface level (norms and artefacts). This model can be applied to the
907culture o f safety in an institution (Table 4.1).
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207Table 4.1 Aspects of organisational safety culture

Surface Level 

(norms and artefacts)

Intermediate level 

(beliefs and values)

Deepest level 

(core assumptions)

Safety policy documents Managers’ attitudes (e.g. safety vs. Understanding that

Safety information system production priority, blaming workers safety is the overriding

Safety training for accidents) priority

Safety rules and procedures

Quality and maintenance o f equipment Supervisors’ attitudes (e.g. supervisor

Accident reporting fairness towards safety complaints)

Near miss/incident reporting

Safety representatives and committees Workers’ safety attitudes:

Managers’ actions (e.g. setting a good ■ Personal beliefs about risk and

example on safety, encouragement of safety

safety suggestions, policy-practice ■ Personal involvement

consistency) ■ Individual responsibility

Supervisors’ actions (e.g. elevating • Evaluation of safety measures

safety concerns to managers, ■ Evaluation of work

discipline) environment

The measurement o f safety cuhure is typically undertaken at the intermediate level, i.e. the 

perceptions and attitudes o f  staff are assessed.

4.1.3 Safety Culture as a Structural Component of Care

As described in Chapter 1, Section 1.13, quality improvement efforts can be considered in
• 208  209the context o f the structure-process-outcome framework developed by Donabedian. ’ 

Previous researchers have highlighted how although process and outcome measures have 

been extensively researched in healthcare, the structural component o f care has been 

somewhat o v e r l o o k e d . D o n a b e d i a n  was a strong advocate o f robust healthcare 

structures as he believed structures influenced processes which in turn impacted on patient 

o u t c o m e s . H e  viewed the structural aspect o f care as comprising the physical features o f 

the work environment and staffing qualifications. Traditionally, safety organisations such 

as the Joint Commission assigned a similar meaning to structure in healthcare. ' 

However as the understanding o f organisational characteristics has grown, a broader, more 

operational meaning has come to be associated with structure and it is now considered to
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encompass features such as safety culture, as well as infrastructure, policies and 

procedures, and systems?^*'^*^^

4.1.4 Learning from High Reliability Organisations

High reliability organisations (HROs) are defined as ‘complex organisations engaged in

high-hazard activity, that continually face unexpected developments, yet manage to have
211fewer than their fair share o f  accidents.’ Examples o f HROs, such as aviation, the

90Snuclear energy industry, and shipping, have traditionally monitored safety closely. 

Historically, the safety measures o f HROs have been based on retrospective data of
90Semployee fatalities and injuries. Experts who have studied HROs have long recognised 

that one o f the structural aspects o f care -  organisational culture -  has a significant
212 215influence on safety. ' Consequently, HROs now focus ‘upstream’ in the chain o f 

211organisational action on the predictive measures o f safety, in particular, on the 

evaluation o f ‘safety clim ate’.

Like HROs the work o f healthcare organisations is often both complex and high-risk.

Healthcare organisations currently mainly focus on the lagging indicators o f safety

associated with process or outcome data, for example on the morbidity and mortality

resulting from medication errors reported to voluntary reporting systems. Safety

researchers are now suggesting healthcare organisations mimic HROs in measuring

leading indicators o f  risk, i.e. structural components such as safety culture, and considering
211these in combination with process and outcome data (Figure 4.1). The benefit of 

focusing on leading rather than lagging indicators is that the former are predictive o f 

potential adverse events.
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4.1.5 Safety Culture Measurement

There is a long history o f the use o f safety culture surveys in industry to investigate
211 216 218attitudes towards stress, hierarchy, teamwork, and error. ’ ' Researchers have found

219 220that these items are relevant to understanding error, predictive o f performance, and
221 222responsive to training interventions. ’ Attitudes regardmg stress recognition are 

associated with the tendency for individuals to subject themselves to circumstances where 

there is a high risk o f  error, whilst items investigating hierarchy and teamwork indicate the
9  1 8aptitude o f team members in collaborating with each other to achieve shared goals.

The healthcare industry has come to be recognised as a high hazard industry because it
90Sinvolves a high risk o f morbidity and mortality. One o f the recommendations o f  the 

report To Err is Human was that healthcare institutions should aim to improve their patient 

safety culture. Since that time, several safety agencies (AHRQ, National Patient Safety 

Foundation), regulators (the Joint Commission), professional organisations (American 

Hospital Association), and quality improvement experts (IHl) have advocated the
99̂measurement o f healthcare staffs’ attitudes about the context o f work.

Although the relationship between safety climate and employee safety has been 

demonstrated in other high hazard industries, the evidence that survey scores are linked to 

patient safety is as yet l i m i t e d . H o w e v e r ,  Colla et al. have remarked that the 

assessment o f safety climate may well be a worthwhile endeavour in its own right even if
90Sthe evidence that it is associated with positive patient outcomes is limited. Furthermore, 

safety culture is intrinsically linked with the quality o f communication between staff which 

plays a major role in the development o f medical errors. Communication failures are the
91 nleading contributory factor in the sentinel events reported to the Joint Commission and 

have been identified as a causal factor in tragedies in other countries also, e.g. in the 2001 

report into the enquiry into paediatric heart surgery in the Bristol Royal Infirmary in the
224UK. In addition, Glickman et al. have highlighted that there are several examples o f 

high-performing hospitals where the development o f a positive safety culture is regarded as 

a central tenet o f the organisation, e.g. Baptist Hospital in Pensacola, Florida which is tenth 

on Fortune’s 100 Best Companies to Work For and now ranks in the top 1% in the US for 

both patient satisfaction and employee morale.^^^
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4.1.6 Uses of Safety Culture Measurement in Healthcare

Nivea and Sorra have described four reasons why healthcare organisations invest time and 

effort into measuring safety culture and have emphasised that these are not mutually 

exclusive and can be pursued concurrently.'^^

The first o f these is the diagnosis o f safety culture in order to identify areas o f weakness 

which may be suitable targets for improvement initiatives. ’ This process can help 

organisations prioritise safety issues and provide unit staff with a starting point for 

addressing risks which are locally relevant. In tandem with the process o f diagnosis, the 

measurement o f  safety culture has the involuntary beneficial effect o f raising staff
136awareness regarding the impact o f  safety culture. Safety culture measurement offers 

hospital management a powerful means o f communicating to staff regarding which 

attitudes and behaviours it considers constructive in the creation o f a safe environment for 

both patients and employees.

A second use for safety culture measurement is to gauge the impact o f patient safety 

initiatives in a particular unit or units o f an organisation. ’ This process involves taking 

a safety culture measurement pre and post the introduction o f a patient safety intervention, 

and then comparing the results to determine the effect o f the safety initiative. A number o f 

major patient safety programmes in the US, e.g. those operated by the Veterans Health 

Administration and by John Hopkins Hospital, are using safety culture measures as 

one o f several indicators to assess progress over time.

A third use o f safety culture measurement is for internal and external benchmarking. 

Safety culture is known to be unit-specific, i.e. high degrees o f variability typically exist
997between clinical areas within a single organisation. It is therefore worthwhile repeating 

safety culture measurement across many units o f the organisation and comparing the 

results. These findings can then be reported back to staff and managers with the aim o f 

developing an action plan to address any deficiencies. External benchmarking is also 

possible where a common assessment tool is consistently applied across several 

organisations.*^^ Again, this process provides the management o f  an institution with 

valuable comparative data on the weaknesses and strengths o f  its safety culture and 

highlights possible targets for improvement initiatives.
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The fourth and final use for safety culture assessment, according to Nivea and Sorra, is to 

fulfil directives or regulatory requirements. In the US individual healthcare 

organisations are being encouraged to undertake safety culture measurement as a result o f 

their membership o f larger healthcare consortia. In addition, hospitals are participating in 

safety culture assessments in order to be able to provide regulatory agencies such as the 

Joint Commission with additional evidence o f local progress in patient safety.

4.1.7 Model for Safety Climate in Healthcare Organisations

Studies on safety culture measurement in healthcare to date have focused on the
998  970  9^0association o f scores with either patient or staff ’ outcomes. In 1999, the lOM report 

To Err is Human stated that ‘worker safety is often linked with patient safety. If workers
23are safer in their jobs, patients will be safer also’ (pg. 24). Although this claim seems to 

make sense intuitively, evidence supporting it has only begun to emerge in recent
231,232years.

Flin has proposed a model in which patient and employee safety are intrinsically linked 

and both are influenced by the attitudes and beliefs o f staff regarding safety, i.e. the safety 

climate in a healthcare organisation has implications for both patient and staff safety
231(Figure 4.2). In this model safety climate is defined as the perceptions o f the priority of 

safety in the organisation overall and in the individual unit. These perceptions in turn 

govern the motivation o f workers, which is based on their expectations o f the 

consequences for particular behaviours, e.g. rule breaking or failure to report near misses 

or accidents. Errors arise from these unsafe behaviours, which in a small proportion o f 

cases will result in negative consequences for patients and/or workers, i.e. injuries occur. 

This model suggests that a logical approach to the measurement o f safety culture in 

hospitals is one which considers the implications o f the assessment for staff as well as 

patient safety, and therefore involves multiple divisions o f the quality programme in a 

healthcare organisation {e.g. staff health and safety, risk management, and medication 

safety).
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4.1.8 The Safety Attitudes Questionnaire

4.1.8.1 Origin o f  questionnaire

The most commonly used and rigorously validated tool to measure safety culture is the 

The SAQ^^* is a refinement o f the Intensive Care Unit Management
218 235Attitudes Questionnaire. ’ The latter was derived from a questionnaire extensively used

901in commercial aviation, the Flight Management Attitudes Questionnaire (FMAQ) ’ and 

its predecessor, the Cockpit Management Attitudes Questionnaire. These surveys have 

been shown to be reliable, sensitive to change, and the elicited attitudes have been found to 

predict performance. The FMAQ was designed in response to the discovery that the 

majority o f airline accidents were due to failures in interpersonal aspects o f crew 

performance such as teamwork, communication, and collaborative decision-making.^®' The 

FMAQ aims to measure staff members’ attitudes regarding these issues.

The SAQ has been incorporated into a novel framework for the measurement o f patient 

safety which has been pilot tested at the John Hopkins Hospital and in nearly 200 ICUs
1 QO

across the US. This model identified four safety measures based on Donabedian’s 

paradigm for the quality o f healthcare, i.e. that structures and processes influence 

outcomes. Two o f the measures are feasible to capture as rates with minimal bias: (1) 

how often are patients harmed and (2) how often do clinicians provide appropriate,
198evidence-based interventions? An additional two measures are deemed critical to 

measure progress but are not suited to rate-based reporting, namely: (3) have clinicians 

learned from their mistakes and (4) how successful are clinicians and healthcare
1 Q 8organisations at improving and maintaining a culture o f safety? The fourth safety 

measure -  safety culture -  can be assessed and tracked using the SAQ.

4.1.8.2 Design o f  questionnaire

A quarter o f the FMAQ items demonstrated utility in medical settings in terms o f the 

subject covered and factor loadings, and therefore researchers retained these when
901developing the SAQ. Additional SAQ items were generated by field testing from a pool

o f over 100 new items derived from existing models for risk assessment and debate with
201healthcare providers and subject experts. The SAQ is a 60-item questionnaire adapted 

for use in ICUs, operating rooms (ORs), general inpatient settings, and ambulatory clinics. 

In each version o f the SAQ the item content is the same with minor modifications to reflect
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201the chnical area. Thirty o f the items measure caregiver attitudes in six domains and have 

been used to benchmark safety cultures internationally in healthcare organisations. '

All versions of the SAQ have the same basic design. The first section of the SAQ elicits

some basic demographic information such as job category, age, and number of years

experience in the organisation. Respondents are then requested to answer each item using a

five-point Likert scale (Disagree Strongly, Disagree Slightly, Neutral, Agree Slightly, 
201Agree Strongly). Some items are negatively worded. The SAQ also includes a 

‘collaboration and communication’ section, where respondents are asked to indicate the 

quality of teamwork they have experienced with each of the other groups of healthcare 

professionals in their area using a five point Likert scale (Very Low, Low, Adequate, High, 

Very High).^^' The SAQ concludes with an open-ended section for comments; ‘What are 

your top three recommendations for improving patient safety in this clinical area?’

"yo 1The SAQ is a voluntary, confidential survey. As a voluntary survey, respondents can 

choose to leave blank any part of the survey or they may elect not to respond at all. Results 

are only reported for groups of 5 or more respondents to protect the confidentiality of
901individual respondents. No patient information is collected. The survey is known to take 

1 0 - 1 5  minutes to complete, with nursing staff typically taking longer than doctors 

because they provide more open-ended comments.

4.1.8.3 Choice o f the SAQ as the instrument to measure safety culture

The characteristics of the various safety culture measurement instruments which have been 

researched in healthcare organisations were considered in order to select the most 

appropriate tool chosen for application to Hospital X (Table 4.2). The SAQ was chosen 

as the preferable instrument based on a number o f factors. O f all the instruments the SAQ 

was the most widely used and rigorously evaluated safety culture tool in healthcare
9 0 1(Section 4.1.8.1). Rivard et al. have described the ongoing challenge o f linking

9 1 1structures and processes of care with health-related outcomes. Where possible therefore 

quality and improvement efforts need to identify process-outcome and structure-outcome
9  1 1linkages. A systematic review o f several patient safety climate surveys by Colla et al. 

highlighted that only the SAQ had been used to explore the relationship between safety
90<

climate scores (a structural component) and patient outcomes.

132



Name of Survey

SLOAPS PSCHO VHA PSCQ HSOPS CSS SAQ SCS MSSA HTSSCS MAPSAF

Number o f items 58 82/32 71 42 34 60 19 194 27 10

Measures implementation of actions Yes No No No No No No Yes No No

Psychometrics perform ed

Item analysis No Partial Yes Yes No Yes Partial No Yes No

Exploratory factor analysis No No Yes Yes No Yes No No Yes No

Confirmatory factor analysis No Yes Yes Yes No Yes Partial No Yes No

Cronbach’s alpha No No 0.45-0.90 0.63-0.83 Poor 0.68-0.81 Good 0.44-0.84 0.61-0.85 No

Test/retest reliability No No No No Yes Yes Partial No No No

Correlated composite scores across 
dimensions

No No Yes Yes No Yes No Partial Yes No

Analysis of variance across services No Yes No Yes No Yes Yes Partial Yes No

How used in studies

Intra institutional comparisons Yes Yes Yes Yes Yes Yes Yes No Yes Yes

Inter institutional comparisons No Yes No Yes Yes Yes Partial Yes Yes No

Inter industry comparisons No Yes No No No Yes Partial No No No

Association with reporting rates No No No Yes Yes Yes No Yes No No

Association with process measures No No No No Yes Yes No No No No

Association with patient outcomes No No No No No Yes No No No No

Pre V post intervention studies Partial No No No No Yes No No No No
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SLOAPS, Strategies for Leadership, An Organizational Approach to Safety;'^’'̂ ’̂ ’̂ '"’ PSCHO, Patient Safety Cuhure in Healthcare Organizations;^'"'^'*^ VHA PSCQ, Veterans Administration 

Patient Safety Culture Questionnaire;^''^ HSOPS, Hospital Survey on Patient Safety;^'’"*'̂ ''̂  CSS, Culture o f  Safety Survey;^'’̂  SAQ, Safety Attitudes Questionnaire;^'*'^^^’̂ '*’'̂ *̂  SCS, Safety

Climate Survey (10-item  version called Safety Climate Scale ■ ); M SSA, Medication Safety Se lf Assessment; ■ HTSSCS, Hospital Transfusion Service Safety Culture Survey;

MAPSAF. Manchester Patient Safety Framework^**
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Higher scores on this questionnaire are associated with lower rates of nurse turnover, 

shorter lengths of patient stay, fewer medication errors, and lower ventilator associated-
'748pneumonia and bloodstream infection rates. In addition, higher scores have been 

associated with lower risk-adjusted patient mortality r a t e s . T h e  SAQ has been 

administered in a variety o f inpatient and outpatient settings in over 200 sites across the 

US, Europe, and New Z e a l a n d . U n l i k e  many other safety climate scales, the SAQ
AC

has undergone comprehensive psychometric testing and has been shown to have good
997construct validity and internal consistency. Finally, the SAQ has been in use longer than 

other safety climate surveys, so considerable international benchmarking data is now 

available.^*”’̂®''

4.1.9 Setting for Safety Culture Measurement in Hospital X
The setting for this study was Hospital X, an acute teaching hospital in Ireland comprising 

approximately 1,000 inpatient and day case beds. A comprehensive safety, quality and risk 

programme has been established for several years in Hospital X, incorporating the 

divisions of accreditation, environmental safety, clinical risk management, medication 

safety, legal services, complaints, and fire safety.

In 2003, an AMAU was established in the hospital: a 59-bed short-stay, high intensity unit 

to which all emergency medical patients are admitted following ED evaluation. A number 

of studies have demonstrated that the introduction of this AMAU in Hospital X has been 

associated with substantial improvements in several healthcare quality indicators, including
259 260length of hospital stay, emergency ‘wait’ times, and all-cause hospital mortality. ’ The

positive impact of the AMAU has been attributed to the novel structure of care it provides:

the unit has introduced a focal point of acute activity during the critical hours immediately

following admission, enabling the increased availability and responsiveness o f senior 
261decision makers.

4.2 Research Hypothesis and Aims

The research hypothesis for this study was that the successful clinical outcomes of the

magnitude described above for the AMAU may be underpinned by a positive safety culture

on the unit, and that therefore the AMAU should compare favourably to other healthcare

organisations when benchmarked. Previous published research has found that the safety

culture of caregiver groups as measured by the SAQ varies significantly according to the
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900 9 ^^hierarchy of staff in the unit. ’ A second hypothesis for this study was therefore that the 

scores of senior managers would differ significantly from those of front-line workers.

The aims of this project were:

■ to measure the safety culture on the AMAU using the SAQ;

■ to benchmark results for the AMAU against international data;

■ to compare the responses of different caregiver groups;

■ to use the findings to guide the development of medication safety initiatives for 

Hospital X.

4.3 M ethodology  

4.3.1 Adaptation of the SAQ

The SAQ is a 60-item survey, with several versions developed for different healthcare
9 0 1settings. All versions contain 30 identical core questions, eliciting caregiver attitudes 

through six subscales or domains; ‘teamwork climate’, ‘safety climate’, ‘perceptions of 

management’, ‘job satisfaction’, ‘working conditions’ and ‘stress recognition’, using a 5- 

point Likert scale. A further 30 items investigate additional aspects of safety which vary 

according to the particular unit type being surveyed. The author of this thesis decided to 

base the survey for Hospital X on the 30 core items, rather than the total 60 items from the 

SAQ. This decision was based on the fact that validation and benchmarking data have only 

been published for the core items and the belief that staff would be more likely to complete 

a shorter questionnaire. In addition to the core questions, the SAQ applied to the AMAU 

also included the evaluation of staff collaboration and communication and the ‘staff 

recommendations’ section (see Section 4.1.8.2).

A few very minor modifications were undertaken to make the SAQ suitable for application 

to the AMAU; the generic term ‘unit’ was substituted for specific locations such as ‘OR’ 

or ‘ICU’ and items were adapted to suit the Irish healthcare setting using some simple 

translations of terminology, e.g. the US term ‘attendings’ was converted to ‘consultants’ 

(see Appendix 4 for a copy of the survey developed for Hospital X).

Previous applications of the SAQ have focused on the significance of the data solely in
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948 9A9terms of patient safety. ’ ’ Because of the generic nature of many of the questions

however, the author considered the SAQ to be equally relevant to employee and 

environmental safety. Many incidents reported in Hospital X could not be neatly 

categorised into a single division of the safety, risk, and quality programme. For example, 

a single event may contain elements of relevance to each of the risk management, 

medication safety, and staff safety programmes. Furthermore incidents reported to and 

analysed by different programmes frequently had common root causes, which the author 

believed would benefit from a shared approach to solution development. Finally, as 

discussed in Section 4.1.7, the quality o f the safety culture in a healthcare organisation has 

implications not just for patient safety but for employee safety also. It was therefore 

decided to adopt an integrated approach to the measurement of safety culture, by asking 

staff to respond to the survey with all aspects of safety in mind -  employee, patient, and 

environment. The results of the SAQ could then be interpreted from a holistic risk 

perspective.

4.3.2 Stakeholders

Approval in principle was secured from the DCEO who was the corporate head of the risk 

management programme in Hospital X. Individual meetings to discuss the aim, 

methodology, and outcome measures of the survey were then conducted with the 

management for each of the key stakeholders: the Director of Nursing, the Director of 

Pharmacy and the Clinical Director of the AMAU. Subsequently, several briefing sessions 

were held with each o f the AMAU caregiver groups to explain the background and aims of 

the survey.

The MSO involved the Risk Manager and the Health and Safety Officer in the planning of 

the project from the outset. Both o f these clinicians supported the MSO in promoting the 

project at ward level and achieving buy-in from the various staff groups. In addition the 

Risk Manager reviewed the respondents comments in the staff recommendations section of 

the survey with the MSO, with the aim of defining a number of key projects which could 

subsequently be acted on (see Section 4.4.5).

4.3.3 Participants

The study was limited to clinical staff because many of the questions were relevant only to 

those involved in direct patient care. All caregiver groups with direct patient contact were
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targeted: nurses; doctors; AHPs, which included pharmacists, clinical nutritionists, 

physiotherapists, speech and language therapists, and social workers; and healthcare 

assistants (HCAs). Both full and part time staff were eligible for inclusion in the survey if 

they had worked on the unit for at least 3 weeks prior to the administration of the 

questionnaire. Random sampling was not performed because small sample sizes in 

caregiver types would have threatened the anonymity of the respondents. The aim instead 

was to seek as high a response rate as possible within each healthcare group. No personal 

identifying information was tracked, beyond the caregiver type and number of years 

employment both in the hospital generally and on the AMAU.

4.3.4 Administration of the Questionnaire

The researchers who developed the SAQ recommended the administration of the 

questionnaire using a paper and pen methodology. It had become apparent with time that 

a manual mode of administration of the questionnaire generated a better response rate (65 -
22385%) than administration via online methods such as the hospital intranet (17%). The 

researchers attributed this phenomenon to staff having difficulties accessing computers and 

lacking trust in online confidentiality. However, because of the convenience of the online 

administration of surveys, the authors have expressed their intention of migrating to a web- 

based version in the future.

In Hospital X staff were surveyed using a combination of both online and manual 

administration methods to optimise the response rate, during a 3-week period in June 2008. 

An online reporting system for patient safety incidents has been established for several 

years in Hospital X, so issues of computer access and concerns regarding confidentiality 

were not thought to be significant impediments. In addition, an electronic system presented 

multiple advantages for both the respondents and the survey administrators, including 

secure and immediate transmission of questionnaires and ease of data analysis. Where staff 

had a hospital email address, they were sent online notification of the survey launch and an 

intranet link to the questionnaire. Information packs were distributed at meetings and 

education sessions and included a cover letter co-signed by the MSO, Risk Manager, and 

Health and Safety Officer, with instructions for completing the survey online if desired. 

The packs also included a hard copy of the survey instrument and a return envelope pre

printed with the address of the key investigator for respondents who preferred to complete 

the survey on paper. Reminders to complete the survey were issued as email bulletins and
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ward posters mid-way through the survey period.

4.3.5 Data Processing

Each of the six subscales was scored by first converting the 5-point Likert scale to a 100-
' ) 'y i  9^9

point scale as follows: 1=0, 2=25, 3=50, 4=75 and 5=100. ’ Items were reverse scored

when necessary, so the higher the score, the more positive the attitude. Responses to each 

item in the scale were summed, then divided by the number of items in that scale to create 

a score scale that ranged from 0 to 100.

International benchmarking data had previously been published of six surveys involving
70110,843 healthcare providers from 203 clinical areas across three countries. Using

263resampling statistics, data from the six reference surveys was pooled and an overall 

mean and 95% confidence intervals were determined for each domain. The AMAU scores 

were then compared to the international benchmark to test for significant difference in the 

means. Resampling statistics were also used to reconstruct hypothetical populations for 

each of the caregiver groups, calculate an overall mean and standard deviation and identify 

those groups which scored significantly differently from the mean.

Statistical analysis (ANOVA) was also undertaken to assess if there was a significant 

difference in the mean scoring for teamwork between the pairs of healthcare professional 

groups. This analysis was performed using SPSS version \6?^

4.3.6 Feedback to Staff

Following processing of the data, the results were fed back to staff, unit managers, and 

corporate management by means of presentations, ward posters, and a written report. Once 

the follow up action plan was agreed, the unit managers discussed the details of it with 

staff locally. Previous researchers have commented on the importance of reporting the 

results of safety culture assessments and subsequent improvement actions to all individuals 

who contributed to the assessment and not just to senior managers, in order to effect a
136 227positive culture change. ’
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4.4 R esults

4.4.1 Response Rate and Staff Demographics

Fifty-five o f the 92 staff targeted completed the survey, giving an overall response rate o f 

60%. Response rates for individual healthcare groups ranged from a low o f 44% for HCAs 

to a high o f 100% for AHPs and nurse managers. The duration o f time spent working in the 

hospital overall and specifically on the AMAU was recorded for each caregiver type 

(Tables 4.3 and 4.4).

Table 4.3 Duration of time spent working in Hospital X for each caregiver type

Duration of 

working time

Number (percentage) of each caregiver type

AHPs Doctors Nurse

Managers

Staff

Nurses

HCAs

< 6 months — 1 (16.7) — — —

6 months -  1 year 2 (16.7) 4 (66.7) — 2(8.7) —

1 - 5  years 9(75.0) — — 12 (52.2) 2 (28.6)

5 - 1 0  years 1 (8.3) 1 (16.7) 2 (28.6) 9(39.10 3 (42.9)

> 1 0  years — — 5(71.4) — 1 (14.3)

Missing data 1 (14.3)

Table 4.4 Duration of time spent working in the AMAU for each caregiver type

Duration of 

working time

Number (percentage) of each caregiver type

AHPs Doctors Nurse

Managers

Staff

Nurses

HCAs

< 6 months 3(25) 4(66.7) — 5 (21.7) —

6 months -  1 year 4(33.3) 1 (16.7) — 3 (13.0) —

1 - 5  yrs 4(33.3) — 2 (28.6) 10 (43.5) 5(71.4)

> 5 y r s
—

1(16.7) 4(57.1) 4 (17.4) 1 (14.3)

Missing data 1 (8.3) 1 (14.3) 1 (4.3) 1(14.3)
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4.4.2 International Benchmarking

When compared against the international benchmark, the AMAU scored significantly 

higher for four of the six safety domains: ‘teamwork climate’, ‘safety climate’ and ‘stress 

recognition’ (p<0.01) and ‘job satisfaction’ (p<0.05) (Table 4.5). The interquartile range 

for the international benchmarking data was much smaller than that for the AMAU; this 

was reflective of the fact that the international data was based a far greater sample size 

which was generated by the resampling methodology than the sample size for the AMAU.

Table 4.5 Comparison of AMAU safety scores with international benchmark for 

safety domains in SAQ^®’

SAQ Safety 
Domain

International Benchmark Ireland (AMAU in Hospital X)

Mean, Confidence 
Intervals

Interquartile
Range

Mean, Standard 
Deviation

Interquartile
Range

Teamwork
Climate

68.5 (68.0, 68.9) 0.9 7 3 .7 (1 4 .9 )* * 16.6

Safety Climate 65.9 (65.5, 66.3) 0.8 7 1 .0 (1 5 .8 )* * 19.6
Perceptions o f  
Management

46.4 (45.9, 46.8) 0.9 4 8 .0 (1 9 .2 ) 25.0

Job Satisfaction 63.6 (63.0, 64.1) 1.1 6 7 .9 (1 9 .4 )* 22.5
Working
Conditions

55.9 (55.3, 56.4) 1.1 58.2 (21.9) 25.0

Stress
Recognition

67.8 (6 7 .3 ,6 8 .3 ) 1.0 7 4 .7 (17 .1 )** 25.0

*p<0.05; **p<0.01 (resampling statistics); statistically significant difference between mean scores for

Hospital X and international benchmark

The results of benchmarking individual items within each domain is shown in Table 4.6.
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Table 4.6 Comparison of SAQ item scores (mean and standard deviation) for the 

AMAU with the international benchmark^”*

SAQ Item Descriptives
International
Benchmark

Ireland (AMAU 
in Hospital X)

Teamwork Climate Mean SD Mean SD
It is easy for personnel in this unit to ask questions when 
there is something that they do not understand. 4.17 0.96 4.69 0.60
I have the support I need from other personnel to care for 
patients. 3.97 0.99 3.95 1.08
Input from my discipline is well received in this unit. 3.98 1.05 4.04 0.93
In this unit, it is difficult to speak up if I perceive a problem 
with patient care. 2.40 1.21 3.63 1.03
Disagreements in this unit are resolved appropriately (i.e. 
not who  is right, but w hat is best for the patient). 3.53 1.10 3.38 1.12
All clinical s ta ff here work together as a well-coordinated 
team. 3.78 1.07 3.78 1.09
Safetv' Climate
The culture in this unit makes it easy to learn from the errors 
o f  others. 3.95 1.01 3.94 1.00
M edical errors are handled appropriately in this unit. 3.45 1.06 3.91 0.99
I know the proper channels to direct questions regarding 
patient safety in this unit. 3.83 I.OI 4.11 0.92
I am encouraged by my colleagues to report any patient 
safety concerns I may have. 4.08 0.94 4.16 1.08
I receive appropriate feedback about my performance. 3.20 1.23 2.95 1.22
I would feel safe being treated here as a patient. 4.05 1.04 4.09 1.04
In this unit, it is difficult to discuss errors. 2.53 1.13 3.73 1.04
Job Satisfaction
This hospital is a good place to  work. 3.73 1.08 3.91 l . l l
I am proud to work at this hospital. 3.78 1.07 4.05 0.99
W orking in this hospital is like being part o f  a large family. 3.10 1.30 2.78 1.29
Morale in this unit is high. 2.96 1.25 3.56 1.23
I like my job. 4.37 0.88 4.28 0.92
Stress Recognition
W hen my workload becomes excessive, my performance is 
impaired. 3.83 1.13 4.50 0.77
I am more likely to make errors in tense or hostile situations. 3.74 1.16 3.90 1.08
Fatigue impairs my performance during emergency 
situations {e.g. emergency resuscitation, seizure). 3.00 1.28 3.30 1.30
I am less effective at work when fatigued. 3.97 1.03 4.20 0.86
Perceptions of Management
Hospital management does not knowingly compromise the 
safety o f  patients. 3.21 1.22 3.11 1.37
Hospital managers supports my daily efforts. 2.75 1.15 2.96 1.21
I am provided with adequate, timely information about 
events in the hospital that might affect my work. 3.16 1.09 3.15 1.25
The levels o f  staffing in this clinical area are sufficient to 
handle the num ber o f  patients 2.68 1.34 2.44 1.27
W orking Conditions
All the necessary  information for diagnostic and therapeutic 
decisions is routinely available to me. 3.56 1.08 3.60 1.37
This hospital constructively deals with problem physicians 
and employees. 2.82 1.12 2.44 1.25
Trainees in my discipline are adequately supervised. 3.53 1.17 3.65 1.36
This hospital does a good job o f  training new personnel. 3.54 1.18 3.42 1.12
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The result for ‘teamwork climate’ indicated that AMAU staff had significantly more 

positive attitudes relative to the international benchmark, regarding speaking up, feeling 

supported by others, collaboration with their own colleagues/other professions, and conflict 

resolution. The AMAU scored higher than the international data for three of the six items 

within the subscale, achieved an equal score in relation to one item, i.e. "All clinical sta ff 

work together here as a well-coordinated team ’, and lower for two items (‘/  have the 

support I  need from  other personnel to care fo r  patients ’ and ‘Disagreements on this unit
901are resolved appropriately ’). Of the six items within the ‘teamwork climate’ subscale, 

the item 'It is easy fo r  personnel on the unit to ask questions when there is something they 

do not understand’’ scored the highest, both in the case of the AMAU and the pooled 

international data. Conversely, two o f the other six items, i.e. 'On this unit, it is difficult to 

speak up i f  I  perceive a problem with patient care ’ and ‘Disagreements on this unit are 

resolved appropriately’ scored the lowest in the case of both the AMAU and the 

international data.

A significantly higher score for ‘safety climate’ on the AMAU suggested a more positive 

attitude towards the error reporting process and the investigation of incidents at ward level 

than the international norm. The AMAU scored higher than the international benchmark 

for five of the seven items within this subscale, and lower for two items ( ‘The culture on 

the unit makes it easy to learn from  others’ and 7 receive appropriate feedback about my 

performance ’). In the case of this subscale there was variation between the AMAU and the 

international data in relation to the relative scoring of items. For the AMAU the lowest 

scoring item was 7 receive appropriate feedback about my performance ’, whilst for the 

international data it was ‘On this unit it is difficult to discuss errors ’. Similarly, there was a 

lack of consistency in relation to the highest scoring item: in the case of the AMAU it was 

7 know the proper channels to direct questions regarding patient safety on the unit ’, whilst 

for the international data it was 7 am encouraged by my colleagues to report any safety 

concerns I  have. ’

High scores for AMAU staff in relation to ‘stress recognition’ suggested a well-developed 

awareness that factors such as fatigue, excessive workload and tense/hostile situations are 

error-producing conditions. The AMAU scored higher than the international benchmark in 

relation to all four items of this subscale. The relative scoring of individual items varied 

between the AMAU results and those for the pooled international data for the highest 

scoring item. In relation to the AMAU, the item ‘When my workload becomes excessive,
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my performance is im paired’ scored the highest o f  the four items, while in the case o f the 

international data the highest scoring item was ‘I  am less effective at work when fa tig u ed ’. 

However, in the case o f both the AMAU and the international data, the lowest scoring item 

was ‘Fatigue impairs my performance during an emergency ’.

Comparatively favourable attitudes were also found for the AMAU in relation to ‘job 

satisfaction’, a sub-scale which investigates staff morale, pride in the organisation, and 

general contentment at the workplace. The AMAU scored higher than the international 

benchmark for three o f the five items on this subscale and lower for the remaining two ( 7  

like my jo b  ’ and ‘Working in this hospital is like being part o f  a large fam ily  ’). The highest 

scoring item within this subscale in relation to both the AMAU and the international data, 

was 7  like my jo b  However, there was variation in relation to the lowest scoring item; for 

the AMAU it was ‘Working in this hospital is like being part o f  a large family, ’ whilst for 

the international data it was ‘Morale on this unit is high ’.

4.4.3 Safety Culture Scores for Caregiver Groups

Scores for the safety subscales for individual caregiver groups were calculated and 

compared to the overall means for the total study population (Table 4.7).

Table 4.7 SAQ scores [mean (SD)J for each domain according to caregiver type in 

the AMAU

SAQ Safety Domain
Caregiver Type

AHPs
(n=12) Doctors Nurse

Managers Staff Nurses HCAs Overall

Teamwork Climate 76.2(11.5) 73.6(11.4) 86.9(11.6)* 74.4(14.1) 65.2(19.9) 75.6(14.9)

Safety Climate 66.7(11.9) 68.5(15.1) 87.8 (9.9)** 72.5(16.2) 59.2(14.3)* 71.0(16.1)

Perceptions of 
Management 52.8(11.5) 51.0(23.5) 59.8(19.4) 48,4(17.0) 23.8(16.3)** 48.9(19.8)

Job Satisfaction 74.6(14.8) 58.3 (27.0) 80.0(10.8) 66.1 (20.3) 58.6(16.5) 67.2(19.9)

Working Conditions 65.3 (14.4) 54.2 (24.9) 67.0(17.6) 58.4 (21.5) 39.9(28.9)* 59.8 (22.6)

Stress Recognition 73.8(17.0) 75.0(18.1) 72.3 (14.8) 74.2(17.6) 80.4(20.5) 74.5(17.7)

*p < 0.05; **p < 0.01 (resampling statistics): Statistically significant difference between scores for caregiver groups and 
overall mean

For all domains, except stress recognition, nurse managers scored the highest and HCAs,
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the lowest. The difference between nurse manager scores and the overall mean was 

statistically significant for the domains of ‘teamwork climate’ (p<0.05) and ‘safety 

climate’ (p<0.01). HCAs scored significantly lower relative to staff overall with regard to 

‘safety climate’ (p<0.05),‘working conditions’ (p<0.05) and ‘perceptions of management’ 

(p<0.01). The low scores for HCAs in relation to both of these domains were mirrored by 

this group’s comments under the ‘Recommendations’ section of the survey. HCAs 

expressed concern regarding their lack of inclusion in nursing handover meetings and felt 

this deficiency in communication limited their ability to adequately manage special-needs 

patients. The need for greater training for HCAs and a clearer definition of their role was 

highlighted several times.

4.4.4 Teamwork Ratings

On analysis of the ‘Collaboration and Communication’ section, teamwork ratings from 

each healthcare group were found to differ considerably by caregiver type, with the largest 

differences in perceptions of teamwork between doctors and staff nurses (Table 4.8).

Table 4.8 Teamwork ratings by and of each healthcare professional type on the 

AMAU

Caregiver
Group

Mean Ratings of Teamwork By:

AHPs Doctors Nurse
Managers Staff Nurses HCAs Total

AHPs 4.75 3.50 4.71 3.55 2.67 19.18

Doctors 2.67 4.40 3.57 2.87 2.00 15.51

Nurse
Managers 4.25 4.17 4.50 3.87 3.29 20.08

Staff Nurses 3.92 4.17 4.83 3.87 3.71 20.50

HCAs 2.36 3.25 3.43 2.70 4.00 15.74

Doctors rated teamwork with staff nurses as 4.17 out of 5.00. However, this high score was

not reciprocated by staff nurses, who scored communication and collaboration with doctors

at just 2.87 out of 5.00. A significant difference was found in relation to the mean score

allocated by doctors to staff nurses and vice versa (p<0.001, ANOVA). This trend was

repeated with the other caregiver types -  nurse managers, AHPs and HCAs -  with doctors

allocating a higher teamwork rating to each of these healthcare groups than was

reciprocated; however in all of these cases the difference in mean scores was not
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significant. A statistically significant difference was also found in relation to the mean 

score allocated by staff nurses to nurse managers and vice versa (p<0.001, ANOVA). None 

o f the other differences in relation to the mean scores between pairs o f healthcare groups 

were statistically significant.

Each healthcare group, with the exception o f nurse managers, rated teamwork within their 

peer group higher than with any o f the other caregiver types, a trend which was statistically 

significant in relation to staff nurses and AHPs (p<0.05, ANOVA).

4.4.5 Safety Themes

When the comments in the ‘Recommendations’ section o f the SAQ were reviewed, a set of 

safety themes emerged o f relevance to multiple divisions o f the hospital risk programme 

(Table 4.9). The medication safety concerns were the responsibility o f the MSO and author 

o f this thesis to address. In direct response to the concerns o f nursing staff, a programme 

was developed and piloted on the AMAU to address the interruptions experienced during 

medication rounds (Chapter 5). The other medication safety concern highlighted by 

nursing staff was in relation to the illegibility and lack o f clarity o f prescriptions. This issue 

was subsequently addressed hospital-wide by the introduction o f a programme o f audit o f 

prescription writing quality coupled with individualised feedback to teams (Chapter 6). 

The Risk Manager liaised with local managers in introducing several additional risk 

management interventions on the unit. These included the development o f a protocol to 

clarify the roles o f  HCAs and janitors in relation to the cleaning o f equipment; the 

inclusion o f HCAs in nursing handover meetings; and the compilation and display o f  a list 

o f multidisciplinary contacts at ward level.
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Theme Issue

Communication

Concern  expressed by nursing staff regarding difficulty in getting the handovers for patient transfers between wards completed in time.

Need to establish a unit-based ‘safety representative’ role, to ensure staff safety concerns can be highlighted.

Nursing staff expressed a desire for more comprehensive feedback on individual performance from managers.

N eed for improved comm unication between different healthcare groups, in particular between medical and nursing staff; request for provision o f  

comm unication  courses for all grades o f  staff to improve teamwork.

Request that a contact list for the multidisciplinary team be displayed and regularly updated at ward level.

Security

Additional training requested by nursing staff for security guards, particularly in relation to problem-solving and language skills. 

R ecom m endation  for continued implementation o f  hospital anti-social behaviour policy to safeguard s taff  and patients.

Request that security measure o f  swipe-card access to the A M AU  be reinstated.

N eed for greater restriction o f  visitors entering hospital after 10 pm.

Equipment/

Facilities

Request for:

■ individual vital signs monitoring equipment for all side rooms

■ an air  and an oxygen point at all bedsides

■ addit ional moving and handling equipment, e.g. hoists, monkey bars, slings

■ additional general equipment: chairs, footstools, beds with side rails, cushions.

Concern expressed regarding blocked showers and resultant flooding in bathrooms, increasing the risk o f  slips/falls.

Table 4.9 continued o verlea f



Table 4.9 continued

Theme Issue

Medication Safety
Request for supply of tabards specifying ‘Do Not Disturb’ to enable nursing staff to complete medication rounds without unnecessary interruptions. 

Concern expressed by nursing staff regarding risk posed by illegible/unclear prescriptions.

Healthcare
Assistants

Request for clarification o f the job description for HCAs; clearer distinction required between HCA and janitor roles.

Request from HCAs that they be involved in nursing handover meetings.

Additional training requested by HCAs regarding management o f patients requiring one-to-one supervision, e.g. patients with dementia or suicidal ideation.

Patient Issues Concern expressed by nursing staff regarding patient dignity considerations, specifically the locating o f patients o f both genders within the same bays on 
wards, as a result o f pressure on bed availability.

Education Requests for additional clinical in-services training for nursing staff.



Chapter 4: Measuring Safety Culture

4.5 Discussion

4.5.1 The Importance of Safety Culture Measurement

Measurement is fundamental to quality improvement.^^® Classen has defined the goals of 

medication safety measurement as (i) to learn and improve (ii) to ensure accountability and
265(iii) to intervene. As discussed in Chapter 2, Section 2.3.3.1, to date the primary source 

of information regarding safety issues in Hospital X has been the online reporting systems 

-  one for general risk occurrences and one specifically for MSEs. In common with many 

hospitals, the number and types o f events are reported as indicators of patient and staff 

safety. However, as previously alluded to such indicators are limited in their usefulness, as 

only a fraction (10 -  20%) of the errors which occur are known to be submitted to 

reporting systems, and therefore reporting rates cannot be considered to be indicative of
1 Q Roccurrence rates. This has prompted a search for an alternative means of tracking patient 

safety in hospitals. Although other techniques such as chart review, observational studies, 

and trigger tool methodology are effective at detecting additional incidents, they are 

labour-intensive and therefore difficult to sustain on an ongoing basis^^''*^ '^' without 

recourse to a computerised ADE surveillance programme, currently unavailable in our 

organisation (see Chapter 2, Section 2.2.4.1). In contrast to the above methodologies, the 

measurement o f safety culture is inexpensive, sustainable, and requires no technological 

support. Furthermore, safety culture has the inherent value of being a ‘leading’ rather than 

a ‘lagging’ indicator of safety, in that it influences processes and therefore, in turn,
'7  1 0outcomes, in a healthcare organisation.

Schyve has noted that a paradigm shift is occurring in relation to how safety culture is
Of\ftviewed in healthcare organisations. Traditionally, safety culture was considered to be an 

emergent property o f conscientious and committed healthcare staff. The corollary of this 

thinking was that patient harm resulted from failures o f individual staff members, the limits 

of medicine, or unique patient factors beyond the influence of caregivers. Gradually 

healthcare providers are realising however that a positive safety culture does not 

necessarily evolve automatically and it is not a product of competent and concerned staff. 

Instead, a positive safety culture is a goal that must be targeted consciously by the 

leadership o f the organisation, requiring constant attention, measurement, and action. 

Safety culture assessment is likely to identify many different areas of weakness in an 

organisation where safety initiatives can be targeted. This enables incremental changes
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to be implemented and evaluated on a small scale or over a short period before the decision 

is made regarding whether to roll out the initiative. It is the aggregation o f hundreds o f 

such minor adjustments to procedures, training, and equipment that have resulted in the
1 T Z

exemplary progress in safety in the aviation industry over the past decades. Healthcare 

organisations must now emulate this process with the aim o f making improvements o f a 

similar scale to patient and staff safety in the future.

4.5.2 Value of Safety Culture Measurement in the AMAU in Hospital X

The effort involved in the safety culture assessment undertaken on the AMAU using the 

SAQ can be justified given that it fulfilled several functions. First, external benchmarking 

o f the results against other organisations was possible given that a large body o f 

comparative international data was available for the SAQ. Second, undertaking the safety 

culture measurement has provided a starting point for internal benchmarking in that future 

applications o f the tool to other areas within Hospital X will allow comparison between 

units. Third, the process o f safety culture assessment identified several areas o f concern to 

staff which could subsequently be addressed by improvement initiatives. Fourth, previous 

research suggests that the very act o f undertaking a safety culture assessment is likely to 

have improved staff awareness o f the impact o f their behaviours and attitudes on the safety 

o f their local environment.'^^ This is an example o f the Hawthorne effect in action, which 

has been defined as the ‘improvement in performance solely due to the subject's 

knowledge that he/she is being studied.’ Finally, tracking patient safety using a culture 

assessment has the potential to provide valuable evidence o f the monitoring o f patient 

safety activities in future accreditation applications for Hospital X.

4.5.3 Benchmarking against Published Data

A key aim was to investigate if  the SAQ scores for the AMAU compared favourably with 

international data. This hypothesis was based on the substantial impact on morbidity and 

mortality already achieved by the unit, in the context o f a long established and well- 

integrated, hospital-wide risk management programme. The AMAU scored significantly 

higher than the international benchmark for four o f the six domains, confirming the 

hypothesis.
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4.5.4 Domains of Safety Culture

In common with previous appHcations of the SAQ differences in perceptions of patient 

safety on the SAQ were found to be associated with caregiver profession. > • ■ in

addition, the finding that higher scores were associated with managers/professional grades 

and lower scores with junior staff/non-professional grades, was consistent with published 

research that reports better safety attitudes from those staff towards the top of the hierarchy
9 1 8  9A9in organisations. ' This finding confirmed the hypothesis that the responses o f senior

managers would be different from front-line workers. Modak et al. have commented that

while it is important for managers to have positive attitudes regarding safety, it is a concern
262if these views are at odds with reality or substantially different from other staff groups.

The fact that significantly higher scores for ‘teamwork climate’ and ‘safety climate’ were 

found for nursing managers relative to the other caregiver groups, might be explained by 

the managers’ sense of unit ownership and responsibility, fostered by their roles as ward 

operational supervisors.

The fact that HCAs had significantly lower scores in relation to ‘safety climate’, 

‘perceptions of management’ and ‘working conditions’ was highly suggestive of a staff

group who feel somewhat disenfranchised relative to their colleagues, with a diminished
201sense of autonomy in relation to their working environment. Sexton et al. advise

269addressing low safety climate scores by the introduction o f leadership walk rounds or a 

Comprehensive Unit-Based Safety Programme (CUSP) (see Chapter 7, Section 7.7.2). 

Following analysis of the results of the safety culture assessment in the AMAU in Hospital 

X, a decision was made to include HCAs in the daily nursing handover meetings. Sexton et

al. has suggested that a similar type of intervention -  the introduction of collaborative
201rounds -  is likely to be effective at boosting low teamwork climate scores.

Overall, for all groups, scores were lowest for the domain of ‘perceptions of management’

and highest for ‘teamwork climate’. Modak et al. demonstrated similar results in an

application of the SAQ to the ambulatory setting with the second lowest score being
262assigned to ‘perceptions of management’ and the highest to ‘teamwork climate’.
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4.5.5 Teamwork Ratings

Teamwork attributes such as approachability and willingness to express concerns have 

implications for both patient and staff safety; positive teamwork behaviour has been linked
271 272 273to better patient outcomes, improved job  satisfaction, and lower nursing turnover. ’

In common with previously published research, in this study caregiver groups generally 

rated communication and collaboration as best amongst their own colleagues, with lower
9̂ 7scores being assigned to staff from other professions. The largest differences in 

perceptions o f teamwork were noted between physicians and non-physicians, with 

physicians having the lowest overall teamwork rating whilst staff nurses had the highest. 

These findings mirror results o f previous applications o f the SAQ to the ICU and theatre
^ -3  C 9 '3 '7

settings. ' Such discrepancies have been suggested to be related to differences in status, 

authority, gender, training, and patient care responsibilities. They might also result from 

different concepts o f  what constitutes effective teamwork. In discussions with respondents 

following an application o f the SAQ to OR staff, Makary et al. noted that nursing staff 

defined teamwork with physicians in terms o f having their input respected, whilst surgeons 

believed good collaboration with nurses related to staff who anticipated their needs and
237were responsive to their directions. Studies in theatres and the OR have shown that 

teamwork ratings as measured by the SAQ are responsive to interventions.^^^ In John 

Hopkins hospital, strategies have been introduced which have been demonstrated to impact
9^7  970positively on teamwork scores in the OR. ’ These include initiatives such as OR 

briefings or ‘surgical time outs’ in which the names and roles o f the surgical team and 

specific issues relating to the particular case ahead are outlined, and debriefings where the 

lessons learnt from a particular surgical case are reviewed with the multidisciplinary 

team.̂ '̂ ’̂ «̂

4.5.6 Staff Recommendations

Sexton et al. have noted that the number and types o f recommendations made by staff are 

reflective o f the SAQ domain scores, e.g. in surveys where ICUs were found to have poor 

teamwork climate scores, significantly more respondent comments related to the need to
901improve communication in comparison to ICUs with high teamwork scores. Similarly 

ICUs with high stress recognition scores were found to make more recommendations 

regarding staff levels, relative to ICUs with poor stress recognition scores. The overall 

SAQ scores for the AMAU were high in relation to all domains when benchmarked against 

international data. However a trend was noticeable when the differences between caregiver
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groups were analysed and the results compared to the staff comments. HCAs scored 

significantly lower than other caregiver groups in relation to three of the domains, a 

finding which was reflected in the recommendations section where several concerns 

specific to the HCA group were highlighted.

4.5.7 Limitations

The author recognises several limitations to the study undertaken in Hospital X. First, the 

measurement of safety culture in healthcare is as yet in its infancy and its association with
90Soutcome data has only begun to be investigated. Furthermore, although the SAQ has 

undergone extensive psychometric testing, a considerable amount o f research is still 

required in relation to the criteria validity for each domain to allow links to be made 

between dimensions of culture and clinical and operational outcomes. Second, there has 

been limited investigation of the use of the SAQ to benchmark between organisations.

Based on this the EUNetPAS report published in March 2010 recommended that the use of
202the SAQ for now be limited to internal application in EU hospitals. Third, staff 

perceptions o f teamwork can vary over time and can be influenced by acute events within a 

unit, so results must be interpreted with caution. Fourth, the results o f the SAQ were 

considered from a holistic perspective of safety, even though the previous versions of the 

SAQ had been interpreted purely from a patient safety viewpoint. Although a model 

demonstrating how safety climate impacts on both patient and staff outcomes in terms of 

injuries has been developed, research investigating the interpretation of safety culture 

measures from multiple perspectives in healthcare is as yet limited.^^'* Fifth, a response rate 

of just 60% was obtained with the survey; although this has been considered acceptable by
'J'y'Xthe authors of the SAQ, a higher response rate would have been preferable. Sexton et al. 

have observed that response rates of up to 90% are achieved if staff are allocated time to 

complete the survey at the end of a briefing session. However, in the case of the study in 

Hospital X, the author had to weigh up achieving a high response rate against the 

practicality of staff needing to return to work as soon as possible. On balance it was 

thought to be preferable to allow staff complete and return the survey in their own time in 

the knowledge this would likely have a somewhat negative impact on the response rate, 

rather than risk a rushed effort on the spot for the sake of a higher response rate. Sixth, the 

sample size for the AMAU was small; as a result the data was far more widely dispersed 

than the international benchmarking data, as evidenced by comparison of the interquartile 

range data. Finally, the SAQ has limited value as a stand-alone assessment for an
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individual institution. Unlike the MaPSaF, for example, which rates and describes the 

quality o f the safety culture in each organisation, the main diagnostic value o f the SAQ lies 

in benchmarking scores between organisations and units in order to assess their relative 

performance.

4.6 Conclusions

The safety culture on the AMAU in Hospital X was successfully measured using the SAQ. 

This represents the first published application o f the SAQ to an AMAU setting and the first 

published description o f the application o f a safety culture measurement tool in an Irish 

hospital. In addition, this research contributes to the very limited body o f  published data 

regarding the use o f the SAQ in a European setting.^°^’̂ °‘* The integrated approach to safety 

which was applied to the AMAU in this study was found to be worthwhile in that the SAQ 

highlighted improvement initiatives o f relevance to three divisions o f the quality 

programme in Hospital X, i.e. medication safety, risk management, and staff health and 

safety. In relation to medication safety specifically, the identification o f local safety 

concerns in turn prompted the development and implementation o f  a major improvement 

initiative tailored to Hospital X, i.e. the reduction o f interruptions to nursing staff during 

medication administration. Multiple opportunities have been identified in relation to 

further research in Hospital X which would build on the findings o f this study. These 

include using safety culture assessments to track the impact o f unit-specific safety 

improvements, and incorporating safety culture measurement into an internal 

benchmarking programme.
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Chapter 5: Reducing Interruptions and Distractions

5.1 Introduction

Analysis of the medication errors reported to the internal voluntary reporting system in 

Hospital X (Chapter 3) revealed that the administration step accounted for the majority of 

the total number o f errors submitted to the medication safety reporting system (64%) and 

the majority of the subset of errors resulting in harm (63%). In the safety culture survey 

(see Chapter 4), nursing staff on the AMAU suggested focusing on strategies to reduce 

interruptions to medication rounds as a means of addressing the risk o f administration 

errors. A subsequent literature review undertaken by the author highlighted the association 

between interruptions and distractions in the work environment and the occurrence of
275 279errors and accidents. ’ It was therefore decided to design and pilot an initiative on the 

AMAU to reduce the interruption/distraction rate during medication administration. This 

chapter begins with a description of the negative impact of interruptions and distractions in 

high-risk industries in general and then more specifically in healthcare and medication 

administration. The evidence for an association between interruptions and medical 

errors/adverse patient outcomes is presented. The strategies used in aviation to minimise 

interruptions and distractions are outlined and their adoption in the area of healthcare 

discussed. The aims, methodology and results of the initiative piloted on the AMAU are 

then reported. In the discussion section, the results are compared to existing research and 

an assessment is made regarding the efficacy of the set o f interventions in reducing 

unnecessary disruption during the medication round.

5.1.1 Interruptions and Distractions in Industry

Considerable research has been undertaken on the impact of interruptions and distractions
275 278 280 281in non-healthcare settings. ’ ’ ’ These studies show that distractions and

interruptions usually have some detrimental effect on work. An interruption may be

defined as ‘an external factor causing the cessation of productive activity before a current 
282task is complete’. A distraction is defined as ‘stimulus from an external source that

282results in an observable response but not the cessation of activity’. Interruptions and 

distractions are thought to impact on ‘prospective memory’ or the ability to remember to
989 9 0 '7

do something that must be deferred. ’ Humans depend on prospective memory for
989tasks which they do not receive a cue to remember. This type o f memory is associated 

with the context in which it was created and changing the context, or in this case getting
989distracted, impedes recalling the memory.
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In relation to the aviation industry, distractions and interruptions can negatively affect a

pilot’s performance in completing safety checks and disrupt their prospective memory in

that they forget their intentions for planned events.^*'' Lapses o f attention have been
282identified as contributory factors to many aviation accidents. In an analysis o f 37 major

aviation accidents from 1978 to 1990, interruptions, distractions or the preoccupation with

one task to the exclusion o f another were determined to be contributory factors in nearly
281half o f flight crew incidents. Behavioural adaptations may counteract the detrimental 

effect o f interruptions in the short term but adaptation itself may degrade performance in 

the longer term.

Similarly, in other industries, interruptions and distractions have been shown to play a 

critical role in the development o f  errors. A study o f the nuclear power plant industry 

revealed that in more than 15 percent o f plant shutdowns, operators had been distracted 

during execution o f the current task.^*^ In a study o f commercial telecommunications 

workers, interruptions to custom ers’ calls resulted in an increase in the processing time 

required for the current task, and an increase in the error rate at the beginning o f processing 

the next task.^^^

5.1.2 Interruptions and Distractions in Healthcare

An abundance o f  studies have been undertaken in multiple settings in healthcare revealing 

that healthcare professionals frequently experience interruptions and distractions during the
98^ 984 98#  ̂ 90Qcourse o f their work. ' ' As in other high-stress working environments

interruptions in clinical care are thought to disrupt working memory leading to errors.̂ *̂ ®

Researchers have described a ward culture in hospitals as one in which clinicians expect to
^01be interrupted, believing this is a natural part o f their work day. There may even be an 

unvoiced expectation that part o f a healthcare worker’s role is to handle all types o f 

distractions effectively without appearing stressed or making an error.^'^'

The source o f an interruption may be defined as the person or inanimate object which
^09initiates it and many studies o f  interruptions in healthcare have assessed this particular 

c h a r a c t e r i s t i c . S o u r c e s  o f  interruption may be classified as either a human {e.g. 

a healthcare professional, patient, visitor) or technical {e.g. missing equipment, alarms). 

Research in healthcare has discovered that where the source o f interruptions is an 

individual the favoured channel for interruption is face-to-face interaction as opposed to
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283 286 289other available channels such as the telephone, pagers, or email. ’ ’

In studies, clinical staff have been found to bear higher communication loads than was 

necessary in that a high proportion of queries could have been solved by accessing written
289  307information resources rather than asking questions of staff ’ Surveys of doctors in

paediatrics and internal medicine and time-in-motion observational studies of interns have
282documented how frequently pagers interrupt physicians in the course of patient care. In

the area of emergency care, doctors in several hospitals have demonstrated high rates of
282interruptions and competing attentional demands of patient care. Chisholm et al. 

conducted an observational study of interruptions and breaks in primary task activity 

experienced by emergency care physicians. The observers recorded an interruption rate 

of 10.3 interrupting events per hour. They concluded that although interruptions were 

necessary to meet the demands o f multiple cases, excessive levels of interruption could 

hinder a doctor’s performance. Another study of both nursing and medical staff in an ED 

found a similar rate of interruptions with healthcare workers being interrupted at a rate of 

11.15 interruptions per hour.^*^ In the surgical setting, Healey at al. investigated the 

volume and type of interruptions and distractions experienced by staff in the operating 

theatre.^*'' The study concluded that the considerable level of interruptions disrupting the
284surgical work may impact on team performance and on surgical outcome. An Australian 

study of communication patterns on ICU ward rounds found that a third of communication 

events between staff could be considered interruptive.

Several researchers have focused solely on the investigation of the volume and type of 

interruptions experienced by nursing staff. A study by the AHRQ found that nurses were 

interrupted an average of 30 times per 12-hour shift. The source of interruptions was 

very varied, ranging from queries from colleagues and patients to computer malfunctions,
-5 A O

telephones, and pagers. Ebright et al. observed individual nurses during the course of 

their daily work and found that staff were interrupted an average of 19 times per 3-hour 

period.^*^  ̂ Persons initiating interruptions ranged from patients and visitors to 

medical/paramedical staff and other departmental staff such as housekeeping staff and unit 

secretaries. Most interruptions occurred as participants travelled to and from patient rooms, 

while in the process of retrieving supplies or equipment, and during medication retrieval in 

the hall or at the auto-dispensing device. A frequent rate o f interruption of nursing staff 

was also observed by Tucker et al. '̂^  ̂ In this instance the majority (95%) of interruptions
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were due to patient care issues such as family members enquiring about the status o f a 

patient.

5.1.3 Linking Interruptions and Distractions to Medical Errors and Adverse Patient 

Outcomes

The high frequency o f interruptions and distractions in healthcare has frequently been
283 289 310 311hypothesised to increase the risk o f clinical error. ’ ’ ' In surveys, nursing staff have

identified interruptions to be a leading contributory factor to medication administration 

errors.^'^'^'^ There are methodological difficulties in demonstrating a direct link between 

interruptions and clinical errors. A limited number o f studies have investigated if there is a 

direct association between inteiTuptive events and medical error and adverse patient 

outcomes. An AHRQ report in 2003 identified just six observational studies which could 

be assigned to this category. The report concluded that there was sufficient evidence that 

interruptions and distractions play a role in medication dispensing errors, but that the 

evidence o f  an association between interruptions and distractions in other areas of 

medicine is insufficient. Grundgeiger et al. published a review in 2009 o f  all the studies 

investigating the impact o f interruptions and distractions in healthcare since publication o f 

the AHRQ report.^^^ The authors found that evidence for a relationship between 

interruptions and medical errors is still weak, but interpreted this lack o f evidence as being 

more likely due to the methodological approach used in studies rather than because the 

relationship is absent. They arrived at this conclusion based on the fact that it is well 

established that medical staff are interrupted frequently and that such interruptions are 

known to disrupt human cognition. In addition, as previously alluded to, there is a large 

volume o f evidence from other industries demonstrating that interruptions increase error 

and accident

Until recently the evidence that interruptions were associated specifically with medication 

administration errors had been based on secondary data analysis o f  administrative
^09databases; e.g. the 2003 United States Pharmacopeia MedMARx study identified 

distractions as a leading cause o f medication errors for the third year in a row.'^’ A study 

by Scott-Cawiezell et al. in 2007 was the first research to find quantitative evidence o f an 

association between interruptions and medication administration errors: a significant 

positive correlation was shown between interruptions and the rate o f medication errors 

when wrong time medication errors were ex c lu d ed .^ R ecen t research by Westbrook et al.
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has again demonstrated an association between interruptions and medication 

administration errors: the frequency of errors increased in tandem with the frequency of 

interruptions and as interruptions increased within a single drug administration, the
279severity of the error became greater.

5.1.4 Interruptions and Distractions in Medication Administration

The administration of medications is one of the central roles o f nursing staff, accounting
i n i

for up to 40% of their time during a typical workday. It is a complex task, demanding a 

high level of concentration, where the consequences of error may be serious and far- 

reaching. However, the ward environment is a chaotic one with high levels of traffic and 

congestion and multiple tasks competing for a tten tio n .^O n e  study which assessed the 

activities which nurses were performing when interrupted found that medication 

administration was the most interrupted nursing task with 28% of all work interruptions
•J A T

occurring during this activity. Nursing staff often experience high workloads which put 

them under time pressure to complete the medication round as quickly as possible, thus 

increasing the chance that a distraction will result in a medication error.^’̂  The nurse 

engaged in the medication round is particularly prone to interruptions by other personnel, 

patients, and visitors, given that she is solitary and stationary at the drug trolley for a 

prolonged period of time, several times a day. In addition, with team nursing where any 

one of several nurses may undertake medication administration it is often difficult to 

identify if a nurse is engaged in medication administration or another activity. 

Furthermore, patients and visitors may have difficulty distinguishing nursing staff from 

other paramedical staff because of the similarity in uniforms and small print on nametags. 

When people are unaware that a nurse is undertaking a task requiring high levels of 

concentration, they are more likely to interrupt with trivial queries, thereby disrupting the
T A C

nurse’s concentration and increasing the risk of errors. A limited number of studies have 

analysed the level and type of interruptions and distractions experienced by nursing staff 

during medication administration and all report a high level of disruption.^^^’̂ ^̂ ’̂ ®''

5.1.4.1 Adoption of aviation safety principles to medication administration

The aviation industry is one that has taken radical action to address interruptions during 

critical periods of work. In recent years, healthcare providers and agencies, and safety 

authorities have recommended the application of the safety principles adopted by the 

airline industry to healthcare.^'^'^'^ Like nurses administering medications, pilots flying a
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plane are undertaking a task requiring a high level o f concentration, in which a mistake has 

the potential to have life or death consequences. Studies have identified distractions as a 

leading cause o f medication administration errors, along with other factors including a 

heavy workload, a lack o f skills, communication issues, and deviation from policies and 

protocols during medication administration.^^®’̂ '̂ Similarly, in relation to the aviation 

industry, a review o f airline accidents attributed to crew error found that in nearly half of 

the cases the accident involved disruption o f pilot concentration as a result o f interruptions, 

distractions, or preoccupation with one task to the exclusion o f another.

The aviation industry has incorporated several safety principles into the daily work o f 

pilots in order to minimise risk. Although the primary function o f the cockpit door 

currently is for security, its original purpose had been to provide a sterile cockpit 

environment to insulate pilots from interruptions around them.^'^ Pilots are not allowed to 

engage in conversation unrelated to their work during high-risk stages o f the flight, i.e. 

take-off and landing. In addition, pilots follow SOPs and checklists o f tasks to direct 

appropriate actions at these times. A safety culture is fostered in the aviation industry in 

which cabin crew staff are trained to work as a team to deflect any distractions from the
305pilot during critical times. The pilot wears a distinctive uniform to distinguish him from 

the other crew and indicate his/her authority in decision-making. Many parallels have been 

drawn between the aviation industry and healthcare and it has been suggested that nurses 

could potentially prevent errors by adopting safety practices during critical times (Table
3055.1). Research has demonstrated how a set o f interventions adapted from the aviation 

industry have been successful in dramatically reducing the volume o f interruptions to 

which nursing staff are subjected and by implication the number o f medication errors
• • 305arismg.
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Table 5.1 Adaptation o f aviation interventions to reduce interruptions during 

medication administration^**^

Airline Industry Healthcare Industry

1. Establish a safety culture 1. Establish a safety culture

2. No conversation during flight take off and 

landing

2. No conversation during medication 

administration

3. Use teamwork before and during flight 3. Use teamwork during medication 

administration

4. Wear a distinguishing uniform indicating 

rank. Establish clear lines of authority.

4. Wear a visible symbol during medication 

administration.

5. Use a checklist during flight take-off and 

landing

5. Use a standard medication protocol 

checklist

5.1.4.2 Interventions to reduce interruptions and distractions during medication 

rounds

Just a single research group has published data regarding the measurement of the impact of 

interventions on the level of interruptions experienced by nursing staff on the medication 

round. Pape et al. have undertaken two seminal studies demonstrating the benefit o f a 

variety o f interventions in reducing the volume of interruptions. ’ In the first of these 

studies, a control group was compared with two targeted interventions -  a focused protocol 

and a ‘Medsafe’ protocol -  both of which aimed to reduce the volume of interruptions and
"2 A C

distractions experienced by nursing staff. For the control group of 8 medication rounds, 

distractions were observed while nurses used customary medication administration 

procedures. For a second set of medication rounds the focused intervention protocol was 

implemented. This entailed staff members being asked not to interrupt or distract the nurse 

undertaking the medication round and to intercept phone calls and other distractions for the 

observed nurse. In addition the observed nurse was instructed to avoid any conversation 

unrelated to the medication administration process. Subsequently, the ‘Medsafe’ 

intervention was implemented. In addition to the behavioural modification introduced with 

the first intervention, nurses also wore a red vest and followed steps on a checklist to focus 

their attention on the medication round. Significant reductions in distractions were found
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with both interventions; however the largest mean difference was found between the 

control and the ‘Medsafe’ group demonstrating the additional benefit of introducing the 

checklist and a visible symbol to alert other staff to the fact the ward round was ongoing. 

In a second study by Pape et al. another intervention, i.e. signage on the ward, was proven 

effective as a means of significantly reducing the level of interruptions, as self-reported by 

nursing staff.̂ *̂  ̂ In 2006, Kaiser South San Francisco Hospital, in California, implemented 

a similar program to that developed by Pape, which led to a 60% reduction in medication 

errors in the first year and a 20% reduction in the time taken to administer medications to 

p a t i e n t s . ^ I n  2008, the practice was adopted by all Kaiser Hospitals in Northern
318California, Oregon, and Hawaii.

The AHRQ^*^ the lOM^^ and the United States Pharmacopeia^^^ have advocated the use of 

teamwork, decision support and checklists adapted from the aviation industry to improve 

medication safety in US hospitals. In the UK, the use of tabards on medication rounds has
179been advocated by the NPSA and the practice has been widely adopted throughout the 

NHS as a means of reducing medication errors and improving efficiency on the medication
-5 1 n

round. The EUNetPaS has piloted a set of best practices in medication safety, one of 

which is the use of tabards as a visible symbol to reduce interruptions during the 

medication round.

5.1.4.3 Interruptions and distractions on the medication round in HospitalX

Despite the fact that safety agencies have advocated the introduction of visible symbols in 

the form of aprons, tabards, vests or sashes in order to address interruptions on medication 

rounds, only a single US research group has rigorously demonstrated the positive impact of
•3 AC

this intervention and subsequently published the findings. Although studies have 

assessed the volume and type of interruptions experienced by nursing staff in European 

hospitals none has assessed the impact of interventions to address them.^^^’̂®'̂  It was 

decided to address this research gap by developing a package of interventions and 

evaluating their impact on the volume and type of interruptions experienced by nursing 

staff in Hospital X.

163



Chapter 5: Reducing Interruptions and Distractions

5.2 Aim and Objectives

The aim of this study was to assess the impact of a set of interventions on the rate of 

interruptions and distractions experienced by nursing staff undertaking medication rounds 

on the AMAU. The objectives were to:

■ Assess the baseline level of interruptions and distractions on the medication round;

■ Design and implement a number of interventions to address the interruptions;

■ Re-assess the interruption level post-intervention;

■ Evaluate the impact of the programme;

■ Determine if the programme should be extended throughout the hospital.

5.3 Methodology 

5.3.1 Setting

This study was undertaken on the AMAU of Hospital X. The AMAU consists of 2 wards, 

A and B, adjacent to each other containing a total of 57 beds. The structure of the two 

wards is similar. Ward A consists o f four bays of 6 beds and six single rooms. Ward B also 

consists of four bays and six rooms; it differs from ward A only in that one of the bays 

contains 3 rather than 6 beds. From an operational point of view each ward is divided in 

two, with each half managed by a separate nursing team of staff nurses and a CNM 

overseeing the entire unit. Within each nursing team each nurse is assigned the care of a 

number of individual patients. A medication trolley is allocated to each half of the ward 

with each medication round involving administration of medications to 12 -  15 patients. 

The round involves the administration of oral medications from the trolley followed by the 

administration of parenteral medications after their preparation in the clinic room. The 

AMAU was selected as the site for this study for two reasons: first, a safety culture survey 

undertaken on this unit had highlighted a concern of the nursing staff that interruptions 

during the medication round increased the risk of medication administration errors;^^"  ̂

second, past research has indicated that interruptive communication seems to dominate in 

stressful hospital environments. The AMAU is a short-stay high-intensity unit to which 

patients are admitted following assessment in the ED. The rapid turnover of acutely ill 

patients creates high-pressure surroundings where nursing staff would be likely to benefit 

from interventions designed to improve concentration.
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5.3.2 Study Design

A pre- and post-intervention observational study of nurses undertaking medication rounds 

was conducted on the AMAU. Unlike Pape’s study^®  ̂ which compared the counts of 

interruptions pre- and post-intervention, in the research undertaken in Hospital X, the rate 

of interruptions and distractions (number o f interruptions/hour) was calculated and 

compared. The author of this thesis considered the interruption/distraction rate to be a more 

meaningful measure than the count as the duration of medication rounds varies greatly.

5.3.3 Pre- and Post-Intervention Assessments

A single observer (the thesis author) shadowed nurses for a total of 16 medication rounds; 

four at each of the four times rounds are scheduled on the AMAU -  06.00, 12.00, 18.00 

and 22.00 hours. The observation periods involved a non-randomised convenience 

sampling of all shifts, including both weekdays and weekends. The pre-intervention 

assessment was undertaken between November 2008 and January 2009, inclusive, and the 

post-intervention assessment was undertaken in June 2009. Participation in the study was 

voluntary and verbal consent was sought from each nurse prior to beginning each 

observation period.

Demographic data such as age category, gender, nursing grade, number of years nursing 

experience on the AMAU and number of years nursing experience since qualification were 

collected using a specially designed data collection form (Appendix 5). The definitions of 

interruption and distraction outlined in Section 5.1.1 were adopted. The medication round 

was defined as the time from which the nurse opened the medication trolley to begin the 

round until all prescribed medications were administered from the trolley to each patient. 

The observation period was extended to include the administration of parenteral 

medications where such administration was undertaken immediately following the 

administration of oral medications. A modified version of a data collection instrument, the 

Medication Administration Distraction Observation Sheet (MADOS),^®^ was used to 

collect a standardised data set, i.e. the number of each of 11 sources o f interruption and 

distraction experienced during the medication round (Table 5.2).
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Table 5.2 Definitions o f sources o f interruption and distraction assessed on the 

medication rounds

Source of 

interruption 

and distraction

Definition

Staff nurses Interruptions and distractions caused by staff nurses not involved in 

administering medications.

Doctors Interruptions and distractions resulting from doctors on the ward.

Personnel Interruptions and distractions caused by hospital staff, other than staff nurses 

and doctors, e.g. healthcare assistants.

Visitors Interruptions or distractions arising from m em bers o f  the public visiting 

patients on the ward.

Other patient Interruptions and distractions o f  the nurse by patients other than the one to 

whom the nurse is currently administering medications.

Conversation Initiation o f conversation unrelated to the task o f  administering medications, 

by the nurse undertaking the round.

M issing

medication

Required medication is not on the trolley, resulting in the nurse abandoning 

the round to retrieve it from the clinic room.

Noise Environmental noise that results in the nurse being visibly distracted or 

interrupted from the task o f administering medication.

Telephone Nurse distracted by a ringing telephone or abandoning the round in order to 

answer it.

Emergency Occurrence o f an emergency situation, e.g. a cardiac arrest, which visibly 

distracts the nurse or requires the nurse adm inistering medications to 

abandon the round.

Other M iscellaneous interruptions and distractions not assignable to any o f the 

other categories.

The MADOS was modified slightly to make it suitable for use on the AMAU (Appendix 

6). One item on the MADOS -  ‘incorrect dose’ -  referred to medication of the incorrect 

dose being present in the patient-specific drawer o f an automated dispensing machine. This 

item was omitted as this technology is not available in Hospital X and therefore the 

situation of incorrect dose would not have presented in this manner. In addition, on the 

data collection sheet used in Hospital X, it was decided to count the interruptions and 

distractions caused by nurses separately to all other personnel, as based on review of the 

literature it was considered likely that nurses would account for a large proportion of the
292 303disruption to ward rounds. ’ Finally, a general category of ‘Other’ was included on the
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data collection sheet for Hospital X to account for any interruptions or distractions which 

occurred which could not be classified under any o f the defined categories.

Interruptions and distractions were categorised based on the initial source o f disruption. 

For example if  in the course o f seeking a medication missing from the drug trolley a nurse 

was interrupted by a visitor on the corridor, the source o f the interruption was recorded as 

‘missing medication’ rather than ‘visitor’. In addition to the number o f each source o f 

interruption/distraction, the duration o f each medication round was recorded and the rate of 

interruptions and distractions calculated.

5.3.4 Interventions

A set o f interventions previously proven successful in reducing interruptions and 

distractions (behaviour modification and staff education; checklists; visible symbols in the 

form o f a red vest; and signage)^*^ '̂^^^ was adapted for Hospital X. As an additional 

intervention, PILs were designed in order to foster awareness amongst the inpatients on the 

ward o f  the consequences o f interruption. All interventions with the exception o f  the 

education sessions were introduced on a single day at the end o f  May 2009. In order to 

prepare staff for the introduction o f the initiative, multiple education sessions were 

scheduled during April and May 2009 for different staff groups on both day and night 

shifts. Although the pre-intervention assessment had been completed in January 2009, the 

commencement o f the education sessions was delayed until April 2009 to allow for a new 

Medication Management Protocol on which the content o f the checklist was based to be 

launched.

5.3.4.1 Visual alerts

Unlike published practice which has used visual alerts in the form o f fabric vests or wipe-
-I 1 Q

clean reflective sashes or tabards, in Hospital X it was decided to opt for disposable red 

plastic aprons for a variety o f reasons. First, it was felt that a system o f daily home 

laundering o f fabric vests by staff would be difficult, if  not impossible, to sustain. Second, 

the hospital infection control team envisaged logistical difficulties with ensuring the 

appropriate decontamination o f reusable vests or sashes. Third, the nursing staff in the 

hospital were already familiar with the use o f white plastic aprons for infection control 

purposes and therefore the introduction o f a red version did not represent a major change to
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practice.

5.3.4.2 Education

Tlie MSO held briefing sessions o f approximately 15 minutes duration with the healthcare 

professionals on the ward to advise them of the aims o f the programme and to engage their 

support for it. The content o f the session relating to behaviour modification was altered 

according to the group being addressed. Paramedical staff were requested not to interrupt 

nurses administering medication unless it was absolutely essential and to re-direct any 

queries to another nurse not involved in the round. Nursing staff were advised o f the 

following adaptations that aimed to streamline the medication administration process and 

eliminate unnecessary task disruption:

■ Ensure the trolley is fully stocked with the necessary supplies before beginning.

■ Inform your nursing colleagues when commencing the medication round.

■ Instruct nursing students to withhold any questions not directly related to the task at 

hand until the round is concluded.

■ Don the red apron when ready to begin.

■ Hang the ‘Do not interrupt’ sign on the exterior o f the door to each bay and close

the door whilst administering medications to the patients within.

■ Avoid initiating conversation unrelated to the medication administration process.

■ If  interrupted unnecessarily, direct queries to another colleague not involved in the 

round.

■ If medications are missing from the trolley, retain the prescription sheets concerned 

and retrieve all outstanding medications in a single trip to the supplies room when 

the round is complete.

The nursing colleagues o f the staff member undertaking the round were instructed to:

■ Not interrupt the nurse administering medications.

■ Divert interruptions and distractions from the nurse undertaking the round, e.g. by 

taking telephone messages.

■ During each shift, designate a nurse not involved in medication administration as 

the ‘key-holder’, i.e. the individual who would retain the drug trolley and 

medication cupboard keys.
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5.3.4.3 Checklist

A checklist encompassing the practice points detailed above and other key points from the 

hospital’s Medication M anagement Protocol relating to the safe administration o f 

medications was designed and distributed to staff during the education sessions (Figure 

5.1). In addition, to reinforce key messages a laminated colour copy o f the checklist was 

affixed to the inside lid o f each o f  the medication trolleys on the AMAU.
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Checklist for Medication Round - ‘Do Not Disturb’ Protocol version 2
B efore you  Begin

^  j  1. Advise colleagues th a t you are  beginning the round and to intercept any queries arising.

2. Organise m anagem ent of the  medication keys.

~  '  3. Collect all equipm ent required for medication round - sharps bin, medication cups etc.

f
4. Advise students accompanying you to reserve questions until the round is fully complete.

5. When ready to begin, put on Red Apron.

During th e  Round

6. Hang the  'Do not Interrupt" sign on the door of each bay and close the door.

7. Do not engage in CONVERSATION unrelated to  medication delivery.

8. Do not allow/ INTERRUPTIONS during medication round, unless emergency;

- if interrupted, state: "on m edication round a t  p resen t. Please speak to  a  colleague."

- other staff members field phone calls & interruptions for nurses on medication round.

9. Focus on ONE p a tien t at a  time;

> only one kardex at a time, on the drug trolley

> deliver one patient's medication a t a time.

10. Do not administer medications if: ,,
I Contact the prescriber to amend prescription. If

> the ALLERGY box on the  kardex has not been completed. I required, escalate the issue to more senior
. , I members of the team to ensure doses are not

the prescription Is ILLEGIBLE and /o r unclear. I missed

11. Apply 5 RIGHTS; right medication, right patient, right dose, right time, right route.

12. For all medications, verify the p a tien t ID by checking the MRN on the kardex against the  MRN on the  ID band 

and asking patient to  sta te  name and da te  of birth.

13. Involve a 2"^ PERSON in checking process, for higher risk medications (see table below).

14. WITNESS consumption of medications by patient before signing kardex.CHECKS REQUIRED*

Single Person Administration

Double Check Administration
>  D oub le  c h e ck in g  o f m e d ic a t io n  by a  2"^ 

p e rso n

>  B oth  p rac titio n ers  m u s t s ign  th e  k ardex

Two-Person Administration
>  D ouble c h e ck in g  o f bo th  m e d ic a t io n  & 

p a t ie n t  ID by a  2™" p e rso n

>  A d m in is t r a t io n  w i tn e s s e d  by 2" ‘ p e rso n

>  B oth  p rac titio n ers  m u s t s ign  th e  kard ex

MEDICATIONS APPUCABLE *
• M ost o ra l m e d ica tio n s  (e x c e p tio n s  listed  below )

• E n o x a p a r in  (C lexane® ) d o s e s  le s s  th a n  o r e q u a l to  40m g

• T in z a p a r in  (Innohep® ) 3 ,5 0 0  o r 4 ,5 0 0  un its  pre-filled sy rin g es

IM in je c t io n s

IV & S C  m e d ica tio n  n o t requ iring  pu m p  ad m in is tra tion  

W a rfa r in

M ed ications  involving c a lc u la t io n s  

W e ig h t- re la te d  d ru g  d o s e s

M ed ications  r e q u i r in g  p u m p  ad m in is tra tion  

C o n tro l le d  d ru g s  (MDAs)

C h e m o th e ra p y  

In s u lin

T in z a p a r in  (Innohep® ) d o s e s  g re a te r  th a n  4 ,5 0 0  un its  ^  

E n o x a p a r in  (C lexane® ) d o s e s  g re a te r  th a n  40m g  

C lin ica l tr ia l m e d ica tio n s

‘ Reference- Medication M anagement Protocol, NA(Pt) 007, Version a •Do Not Dtsturb Project’ Med Safety Office,

Figure 5.1 Checklist designed for nurses to follow whilst administering 

medications
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5.3.4.4 Signage on ward

‘Do not interrupt’ signs which featured a photograph of a nurse from the ward wearing the 

red apron were designed to alert staff, patients and visitors to the fact that the medication 

round was in progress and nurses should not be interrupted (Figure 5.2) One of these signs 

was retained on each of the medication trolleys and staff were instructed to hang it on a 

hook affixed to the outside of the door o f each of the ward bays prior to beginning the 

medication round in that bay. To create a temporary ‘quiet zone’, nurses were advised to 

wheel the trolley into the bay, hang the sign on the door exterior and close the bay door. 

After completing medication administration in each bay the sign was then removed and the 

process repeated for each of the remaining bays on the ward.

Alert!
The

RED̂ N
means:

Do NOT Disturb 

Nurses

Administering

Medications

Focused on Patient Safety... for YOU!

Figure 5.2 Mobile sign to alert staff, visitors, and patients that a medication round 

was underway within ward bay

In addition, a selection of alert posters (Figure 5.3) were designed and displayed in high 

visibility locations on the ward, such as beside telephones and hand-sterilization gel 

dispensers, and on clinic room doors and corridors. To attract the attention of staff, patients 

and visitors alike, all poster designs included an eye-catching graphic coupled with simple 

slogans in large font.
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Stop!
Do NOT Disturb 

Nurses

Administering  

Medications

Focuscd on Patient Safety^... for YOU!
£ilorn M^H nil. M4y I'W J

Figure 5.3 Sample of one of the posters used to alert staff, visitors and patients not 

to interrupt nurses administering medications

5.3.4.5 Patient education

Information leaflets were developed to advise patients that a pilot system to optimise 

patient safety was under trial on the ward (Figure 5.4). The leaflets were inserted into the 

orientation booklets which are distributed to patients on admission to the ward. The leaflet 

design incorporated a photograph o f a nurse wearing one of the red aprons and a request 

for patient engagement with the initiative by refraining from interrupting nurses during the 

medication administration process unless essential to do so.
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Safe Administration of Medications
We want to optimise safety wlien nurses are 
administering medications I.e. at tlie time of 
the drug round.

Our aim is to reduce the volume of 
Interruptions and distractions nurses 
experience during the drug round. This will 
help ensure staff can devote their full 
attention to administering medication -  a 
task which requires a high level of 
concentration.

On this ward, nurses wear a RED APRON  
to alert staff and patients to the fact that 
they are administering medications.

Unless it is essential, please do nfit 
interrupt a nurse wearing a red apron like 
that shown In the photograph opposite.
Instead, please refer any issues/queries that 
you may have to another nurse not 
administering medications.

Many thanks for your co-operation,

!Kursing Staff, JA’MJl'V ward

Figure 5.4 Patient information leaflet to educate patients regarding 

interruption/distraction initiative

5.3.5 Statistical Methods

Descriptive statistics were derived from the data: the rates of interruptions per hour overall, 

for each of the scheduled medication rounds, and by source of interruption and distraction 

were calculated.

Poisson regression analysis was applied to examine the association between the 

interruption/distraction rate pre- and post-intervention and the variables of time of day, the 

pre-/post-intervention phase, and both (interaction). Poisson regression is appropriate for 

rate data, where the rate is a count of events occurring to a particular unit of observation,
325divided by some measure of that unit's exposure. Counts are all positive integers and for 

rare events the Poisson distribution rather than the Normal distribution is more appropriate. 

The Poisson distribution (or Poisson law of small numbers) is a discrete probability 

distribution that expresses the probability of a number of events occurring in a fixed period 

of time if these events occur with a known average rate and independently of the time since 

the last event. The logarithm of the response variable is linked to a linear function of

(
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pO (31X1
explanatory variables such that log (Y) = (3̂  + P,X + p .X .... etc. and so Y = (e ) {e )

e 0 1 1 2  2

p2X 2
(e ) etc. In other words, the typical Poisson regression model expresses the log outcome 

rate as a linear function of a set of predictors. Each explanatory variable (hour of day, pre- 

/post- intervention and interaction of both) was examined in predicting rates of 

interruptions. The counts themselves were used as the dependent variables and ‘exposure’ 

(log of duration) was used as an offset. A significant explanatory (or predictor) variable is 

one that significantly predicts the outcome (rate). The rate ratio was presented with 95% 

confidence intervals. These analyses were performed in Statistical Analysis System (SAS) 

software (v. 9.1, SAS Inst Inc.) and statistical significance at p<0.05 was assumed.

Chi-squared analysis was undertaken to investigate the association between time of day 

and the source of interruption/distraction for the total dataset and separately for the pre- 

and post-intervention data. This analysis was performed in SPSS v. 16.^ '̂'

5.4 Results

5.4.1 Demographics of Nurses Observed

A total of 31 nurses were observed during the pre- and post-intervention studies; 23 nurses 

pre-intervention and 14 nurses post-intervention, i.e. there was an overlap of six nurses 

between the pre- and post-intervention groups. With the exception of one male staff nurse 

and one female CNM, all staff observed were female staff nurses. A majority of the staff 

observed were in the 30 -  39 age group (Figure 5.5).
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l3%

6,19%
8, 26%

B 20-29 years 

■  30-39 years
□  40-49 years
□  question not answered

16, 52%

Figure 5.5 Number and percentage of nurses of each age group involved in the 

observation studies pre- and post-intervention (n=31)

The duration of time nurses had spent working on the AMAU varied between less than six 

months to over 5 years, with the most frequently arising time range being 2 - 5  years. The 

question wasn’t relevant in the case of one staff member as she was a ‘bank nurse’, i.e. one 

of a group of nurses who are assigned to a ward on a temporary basis when an area is 

short-staffed due to staff being on sick-leave etc. (Figure 5.6).
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3%
4, 13%

7, 23%

5. 16%

14, 45%
□  < 6 months 

O 1-2 years
□  2-5 years
□  >5 years

□  Not applicable

Figure 5.6 Duration of time spent working on the AMAU by the nurses involved in 

the observation studies pre- and post-intervention (n=31)

There was a wide variation in the duration o f total nursing experience o f the nurses in the 

study; however the majority had a 10 years or more experience (Figure 5.7).

3, 10% 3, 10%

6, 19%

15, 48%
4, 13%

□  < 6 months

□  1-5 years

□  5-10 years 

■  10-20 years

□  >20 years

Figure 5.7 Duration of total nursing experience of the nurses involved in the 

observation studies pre- and post-intervention (n=31)
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5.4.2 Volume of Interruptions and Distractions

The total observation time for the pre- and post-intervention assessments was 30 hours and 

34 minutes (16 hours, 6 minutes observation time pre-intervention and 14 hours, 28 

minutes observation time post-intervention).

Post-intervention, the interruption/distraction rate was found to have decreased 

significantly overall and for the 06.00, 12.00 and 18.00 hours medication round times 

(p<0.001, Poisson regression analysis) (Table 5.3).

Table 5.3 Interruption/distraction rates pre- and post-intervention for each 

medication round time

Time

06.00 hrs 

(n=4)

12.00 hrs 

(n=4)

18.00 hrs 

(n=4)

22.00 hrs 

(n=4)

Overall

(n=16)

Pre-

Intervention 

Rounds (n=16)

Average number o f  

interruptions and 

distractions

20 48 16 24 27.0

Average round 

duration (mins)

63 80 34 65 60.5

Average interruption/ 

distraction rate 

(number per hr)

19.0 36.0 28.2 22.2 26.8

Post-

Intervention 

Rounds (n=16)

Average number o f 

interruptions and 

distractions

4 17 9 13 10.8

Average round 

duration (mins)

44 77 43 54 54.5

Average interruption/ 

distraction rate 

(number per hr)

6.8 13.2 12.6 14.4 11.8

p-value comparing rate pre- «& post

intervention <0.001 <0.001 <0.001 0.165 <0.001

When a Poisson regression analysis was applied to each of the explanatory variables (time 

of day, pre-/post-intervention phase and the interaction of both), only the variable of pre-
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/post-intervention phase was found to significantly predict the interruption/distraction rate. 

The result is presented as a rate ratio comparing the interruption/distraction rate post

intervention to the reference category o f the rate pre-intervention (Table 5.4).

Table 5.4 Poisson regression output for the effect of the interventions on the 

interruption/distraction rate

Variable Rate Ratio 95% Confidence 

Intervals

p value

Interruption/distraction rate post

intervention vs. pre-intervention
0.432 (0.346, 0.540) <0.0001

Thus, there was a highly significant association between the interruption/distraction rate 

and the pre-/post-intervention studies, with the rate post-intervention being 0.43 times that 

o f the pre-intervention level.

5.4.3 Sources of Interruptions and Distractions

Comparison o f the sources o f interruptions and distractions pre- and post-intervention 

revealed a significant difference (p<0.05, 95% confidence intervals) in the

interruption/distraction rate for 5 o f the 11 categories ( ‘staff nurse’, ‘conversation’, ‘other’, 

‘missing medication’ and ‘noise’) (Figure 5.8).
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Figure 5.8 Interruption/distraction rate (95% confidence intervals) for each 

source of interruption and distraction pre- and post-intervention

5.4,4 Association between Time of Day and Source of Interruptions and Distractions

In order to investigate the association between the time of day and source of interruption or 

distraction, it was necessary to merge categories which had very low counts with those of 

larger counts: the category of ‘doctor’ was merged with ‘personnel’ and each of the 

categories of ‘visitors’ and ‘telephone’ were merged with ‘other’. O f the remaining seven 

categories, five sources of interruption and distraction (‘conversation’, ‘personnel’, ‘other 

patient’, ‘other’ and ‘noise’) were significantly associated with medication round times 

pre-intervention, post-intervention, or overall (Table 5.5).
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Table 5.5 Statistical significance o f the association between the time of the 

medication round and the source o f interruption and distraction pre

intervention, post-intervention, and overall

Pre-Intervention Post-Intervention Overall

Source Signiflcant

association?

p value

(X^-test)

Significant

association?

p value

(X^-test)

Significant

association?

p value

(X^-test)

Staff nurse No No No —

Conversation Yes <0.01 Yes <0.05 Yes <0.001

Personnel Yes <0.05 No No —

Other patient No Yes <0.01 Yes <0.001

Other Yes <0.01 No <0.05 —

Missing medication No No No

Noise Yes <0.05 No Yes <0.05

5.4.5 Observations Pre- and Post-Intervention

Substantial behavioural changes in relation to staff, visitors and patients were observed 

post-intervention relative to pre-intervention (Table 5.6).
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Interruption

Source

Pre-Intervention Observations Post-Intervention Observations

S ta ff

nurses

S ta ff  nurses them selves w ere the greatest 

source o f  interruption.

An aw areness am ongst nurses o f  the d istracting  im pact o f  case-irrelevant 

conversation w as observable. The ‘key ho ld e r’ system  elim inated  the need 

to interrupt the round to  enquire about keys.

D octors D octors in terrup ted  m edication 

adm inistra tion  w ith  non-essential queries.

D octors generally  lim ited in terruptions to  tim es w hen critical inform ation 

had to  be com m unicated .

P ersonnel Third  largest source o f  interruptions: s ta ff  

o ffered  help, in itiated  personal conversations, 

sough t assistance, requested  patient updates.

B ehaviour changes w ere evident: personnel w ere observed  approaching  

the m edication tro lley , but once alerted  by the visual signals, i.e. the red 

aprons and alert signs, d iverting  the ir query elsew here.

V isitors N urses w ere frequently  interrupted  at the trolley 

and in the co rrido r w hilst en route to  collect 

m issing  m edications.

V isitors w ere alerted by posters and aprons not to  disturb  nurses.

Less noise and few er s ta ff  in terruptions created  a ca lm er env ironm ent on 

the round w hich d iscouraged visito rs from  distracting  nurses.

O ther

patients

P atients w ere unaw are o f  the im pact o f  

in terrup ting  a  nurse adm inistering  m edications.

Efforts to develop a behaviour change am ongst patients w ere challenged  

by the un it’s rapid patien t turnover.

N oise B ay door left open  w hilst m edication  round 

underw ay w ith in . H igh levels o f  s ta ff  traffic and 

am bien t no ise w ith in  bay during  round.

C losing the bay door reduced the am bien t noise to  m uch low er levels. 

T raffic w as m inim ised as s ta ff  assessed the need to  enter the bay and 

w here they did so, they w ere conscious o f  not d istu rb ing  the nurse.

C onversation P re-in terven tion  tw o nurses had sim ultaneously  

adm inistered  m edications from  the one trolley 

during  som e rounds.

Post-intervention, all rounds involved ju s t one nurse w ork ing  alone at the 

trolley; therefore this opportun ity  for in terruption  w as elim inated.

Table 
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Table 5.6 continued

Interruption

Source

Pre-Intervention Observations Post-Intervention Observations

Missing

medication

A disjointed work pattern was observed during 

medication rounds; nurses travelled frequently between 

medication trolleys, centralised care supplies, patient 

rooms and work stations.

Streamlined work practices and teamwork were apparent.

Strategies developed by nursing staff involved:

■ a second nurse acting as a ‘runner’ to obtain any medications 

required by his/her colleague at the trolley.

■ a single trip to collect all missing medications at the end of 

the round, rather than leaving the trolley multiple times 

during the round to locate individual medications.

Telephone

calls

Phone calls were one of the most disruptive types of 

interruptions, requiring the nurse to physically and 

mentally disengage from the task at hand for possibly 

several minutes.

O f all the categories of interruption, phone calls were the easiest 

for staff to divert from the nurse undertaking the medication round 

in that an advance warning of an interruption was issued in the 

form of the phone ringing.

Other Interruptions mainly related to the nurse abandoning the 

round to seek missing prescription sheets or equipment, 

e.g. IV stands, gloves and tablet crushers.

Interruptions were greatly reduced by improved workflow 

organisation, planning, and teamwork.

Emergency There were no patient emergencies which caused interruptions either pre- or post-intervention.

Chapter 
5: Reducing 

Interruptions 
and 

D
istractions



Chapter 6: Quality and Safety o f  Prescribing

5.5 Discussion

5.5.1 Effect of the Interventions on the Ward Environment

The general impact o f  the interventions was the creation o f  a far less chaotic environment 

during the medication round and the development o f a more controlled system o f 

medication administration. A significant reduction in the interruption/distraction rate was 

observed following the implementation o f a number o f interventions, the main purpose of 

which was to divert queries away from the individual undertaking the high-risk task. This 

strategy was very effective as, in general, interruptions observed during the medication 

rounds did not need to be directed to a specific individual healthcare worker, i.e. they could 

be addressed equally well by another nurse on the ward or in some cases another staff 

group altogether {e.g. healthcare assistants).

5.5.2 Interruption/Distraction Rate

In line with other published research assessing disruption to medication rounds, 

the study described in this thesis found that nurses administering medications experience 

high volumes o f interruptions and distractions from a variety o f sources. An 

interruption/distraction rate o f 26.8 per hour pre-intervention and 11.8 per hour post

intervention was calculated during medication rounds in Hospital X. This rate appears 

relatively high compared to published data. In a systematic review o f the contribution of 

interruptions to medication administration errors, Biron pooled the data from 14 studies 

reporting work interruption frequency. Only studies that employed direct observation 

and assessed multiple sources o f interruption were included and an average interruption 

rate o f  6.7 per hour (range 0.8 -  41.8 per hour) was d e te rm in e d .H o w e v e r ,  Biron

highlighted that this result must be interpreted with caution given the conceptual and
•2

methodological shortcomings o f the studies assessed. From a conceptual viewpoint 

Biron noted that there was a lack o f standardisation across studies regarding the definition 

o f what constituted an interruption or distraction and an absence o f a theoretical framework 

on work interruptions as a potential contributory factor to administration errors. The 

deficiencies highlighted amongst studies in relation to methodological quality included a 

lack o f power analysis to determine appropriate sample sizes; failure to address the issue o f 

inter-observer agreement by applying reliability estimations; and the use o f self-report and
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unstructured observation as data collection techniques as opposed to the ideal method of 

direct structured observation.

In the study in Hospital X the author chose to assess the number of interruptions and 

distractions per unit of time, but a variety of alternative measurements have been used in 

other studies of interruptions on medication r o u n d s . S o m e  studies have 

recorded the number of interruptions per number of medications administered^'’'̂  or per 

medication round, ’ whilst others have recorded the percentage of each round
907concerned with interruptions. In a study by Palese et al. a total of 56 drug-therapy 

rounds were observed in seven different surgical u n i t s . D u r i n g  the period of study, 298 

interruptions were observed, i.e. one for every 3.2 drugs given. Kreckler et al. examined 

the number and source of interruptions experienced by nursing staff over 38 medication 

rounds. On average, 11% of each drug round was spent dealing with interruptions. There 

were one or more interruptions in two-thirds of the rounds studied (average 2.61 

interruptions per round), with a mean duration of 1 minute per interruption. Another study 

of 151 nurses undertaking medication administration across three hospitals (a rural 

hospital, an urban community hospital and an academic medical centre) recorded 1,052 

interruptions across all observations, which equated to 1.21 interruptions per incidence of
^97medication administration. The major sources of interruptions were found to be patient 

care issues, pharmacy/medication storage and other staff on the unit. Potter et al. showed 

that interruptions comprised, on average, 7% of nurses’ work time, with a high percentage 

(22%) of these interruptions occurring in the medication room during medication 

preparation. Typical sources of interruption were staff inquiries, missing drugs or drug
297administration supplies, and phone calls or pagers alarming.

Palese et al. found that interruptions were more frequent during morning and afternoon 

rounds. A similar result was found for Hospital X, with the highest interruption/distraction 

rate occurring at the midday round pre-intervention. This is not surprising given that this 

round is conducted during the busiest times of the day on the ward when healthcare 

professionals are reviewing patients and lunch is being served.

5.5.3 Sources of Interruptions and Distractions

When compared to Pape’s research on which the design of the study for Hospital X was 

closely based, a similar pattern was found for the occurrence frequency of the different
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sources o f interruption in both studies. The major sources o f interruption were identified as 

conversation, nursing staff, and other personnel excluding doctors, whilst visitors, doctors, 

noise, and emergency situations constituted relatively minor sources. The finding that one 

o f the greatest sources o f disruption o f medication rounds are nurses themselves is one 

which has been replicated in other studies o f medication administration and o f nursing
292 303work in general. ’ In Hospital X, interruptions were either self-induced when the nurse 

administering medications initiated conversation, or arose from disruption o f the round by 

his/her nurse colleagues. However, in common with Pape’s research,^®^ the categories of 

‘conversation’ and ‘staff nurse’ were also among those sources o f interruption and 

distraction most affected by the set o f interventions. The majority o f interruptions by 

nursing colleagues related to searches for the drug keys, a finding also noted in previous
909 90Sresearch. The ‘key-holder’ system implemented in this study virtually eliminated all 

such disruptions. Another o f the behaviour modifications post-intervention -  having just 

one nurse undertake the round rather than two -  had a number o f beneficial effects. First, 

the opportunity for nurses to interrupt each other at the trolley was eliminated. Second, the 

fact that only a single individual was preoccupied with administering medications meant 

additional nurses were available to address the queries o f paramedical staff, lessening the 

need to disrupt the round.

Although not statistically significant, a reduction in the interruption/distraction rate related 

to personnel and visitors was found post-intervention. Behaviour changes in one group as a 

result o f the interventions are likely to have reinforced that o f other groups. For example, 

the alert posters displayed on the ward may have dissuaded visitors from disrupting the 

round, but this effect was probably amplified by the atmosphere o f calm created by 

hospital personnel diverting interruptions from the nurse administering medications. O f all 

sources o f interruption and distraction, the category o f ‘other patients’ was the least 

amenable to control. Attempts to modify patient behaviour were undermined by a rapid 

patient turnover and it is likely that a greater impact on this source o f interruption would be 

achievable in a ward with a longer-stay patient cohort.

Studies have shown considerable variation in the contribution doctors make to 

interruptions and distractions during medication administration. Some authors have found 

that doctors contribute substantially to the overall number o f interruptions and 

distractions, ' whilst another research group found doctors to be a minor source of
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disruption to medication rounds. In Hospital X, the baseline interruption/distraction rate 

by doctors pre-intervention was very low and consequently it is not surprising that the 

interventions did not impact significantly on the rate. Unlike other categories, interruption 

by doctors in some instances may be necessary and desirable. Where the medical team 

makes a significant alteration in a patient’s therapy it is important that this be 

communicated to the staff nurse directly responsible for the care of that patient. This may 

entail interrupting the nurse administering medications on occasion, but this is arguably a 

safer course o f action than either not communicating the information or relying on the 

message being passed on by a third party after the round is complete.

Post-intervention, the behaviour changes of all groups -  nurses, visitors, personnel, 

patients and visitors -  had the additional effect of reducing noise levels, which in turn 

resulted in fewer distractions and interruptions during medication administration. This 

effect was amplified by the simple measure of closing the bay door which blocked much of 

the noise from the general ward environment and created a peaceful atmosphere in the 

vicinity of the medication round.

In the course of the post-intervention phase a number of strategies were developed by the 

nursing staff themselves to minimise the impact of missing medications, which would 

previously have required the nurse to leave the drug trolley and go to the supplies room. 

One o f these strategies included a nurse colleague checking regularly with the nurse 

administering medication to see if any medications were required from the clinic room. 

Another strategy involved the nurse administering medications collecting all the missing 

items from the clinic room in a single trip at the end of the medication round. Reduced 

travel by the nurse administering medications resulted in fewer interruption opportunities 

for visitors or staff in the corridor, an activity which has previously been highlighted as 

increasing the risk of interruption.^*^'' Where an interruption did occur post-intervention, the 

impact was greatly minimised when the nurse did not engage with the query and instead 

referred it to a colleague or advised that the issue would be attended to once administration 

of the medications was complete.

Telephone calls were a minor source of interruption pre-intervention and the reduction in 

the interruption and distraction rate related to this source post-intervention was not 

significant. Surveys have highlighted the fact that nurses believe one of the greatest
292 327sources of interruptions and distractions to their work is telephone calls. ’ However,

186



Chapter 6: Quality and Safety o f  Prescribing

observational studies have confirm ed that telephone calls result in a far low er volum e o f  

interruptions to m edication rounds than that caused by w ard s ta ff

5.5.4 Association between Time of Day and Source of Interruptions and Distractions

The findings in relation to the association betw een the tim e o f  day and the source o f  

interruptions and distractions were as m ight be expected in a busy w ard environm ent. 

N either o f  the sources o f  ‘m issing m edication’ nor ‘s ta ff nurses’ were significantly 

associated w ith the tim e o f  the w ard rounds, pre-intervention, post-intervention or overall. 

This is not surprising given that the disruptions associated w ith both o f  these two factors 

w ould be expected to rem ain relatively constant during the day. Conversely, other factors 

such as personnel, noise, visitors, and conversation w ould be expected to vary according to 

the tim e o f  day. H ealthcare professionals other than nurses w ould generally only be present 

on the w ard during core w orking hours, i.e. w hilst the 12.00 hours and 18.00 hours 

m edication rounds are underw ay. Sim ilarly, visitors w ould rarely be present on the wards 

outside o f  these hours. The presence o f  personnel and visitors w ould in turn impact on 

noise levels during the 12.00 and 18.00 hours rounds due to the increased traffic and 

activity. In addition, the chance o f  conversation being initiated by the nurse undertaking 

the round is likely to be higher at these tim es also given that there are m ore people in the 

vicinity o f  the drug trolley. The category o f  ‘other pa tien t’ was also significantly associated 

w ith tim e o f  the ward round. This finding m ay be explained by the fact that patient activity 

and consequently  interruptions and distractions arising from  patients was very m uch 

reduced at the 22.00 hours round w hen patients were settling dow n to go to sleep for the 

n ight and at the 06.00 hours round w hen the vast m ajority o f  patients had not yet arisen.

5.5.5 Sharing Learning from the Project

There was a high level o f  national interest in the findings o f  this project. Som e m onths 

after the project in Hospital X  had gotten underw ay, HIQA launched the EU NetPAS 

‘Safety V est’ in i t ia t iv e .T h e  m ethodology and outcom e o f  the project in Hospital X were 

subsequently subm itted to HIQA for consideration w hen the EU N etPA S concluding report 

was being com piled in M ay 2010. The initiative was presented at tw o national nursing 

conferences in Ireland, one in N ovem ber 2009^^^ and one in M ay 2010.^^*^ This led to 

m ultiple additional requests for inform ation on the initiative from  hospitals around Ireland. 

Copies o f  the m aterials developed for the interventions including the checklist, posters,
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signs, PILs and data collection forms were forwarded to all interested parties by the thesis 

author. In April 2010, the project received the Aramark Healthcare Innovation Patient
O-J 1

Safety Initiative Award. The author was subsequently invited to present the initiative at 

two workshops for clinical staff in Dublin and Cork in November 2010. Although the 

project was originally designed specifically to address a medication safety issue in Hospital 

X, the initiative was subsequently found to have a high degree of transferability to other 

healthcare organisations. The broad appeal o f the interventions lay in the fact that they had 

a proven positive impact on a common medication safety concern, i.e. interruptions and 

distractions during medication administration, while also being simple and low in cost to 

implement.

5.5.6 Limitations

The author is aware of several limitations to the study conducted in Hospital X. The nature 

of the study design {i.e. ‘before and after’ without the use of a parallel control group) 

predisposes the results to bias. The pre-intervention study was undertaken in the 

wintertime and the post-intervention study in the summertime. The time of year may have 

impacted on the turnover of patients on the ward which in turn would be likely to impact 

on the level of familiarity patients had with the ‘Do Not Disturb’ programme and therefore 

on the resultant rate o f interruptions.

The decrease in the interruption/distraction rate post-intervention relative to pre

intervention cannot be attributed with absolute certainty to the interventions introduced 

because of the possible impact o f differences in the staff demographics between the before 

and after studies. It was not possible to investigate any potential associations between the 

interruption/distraction rate and the variables of age group, duration of work experience on 

the AMAU, and the duration of total nursing experience. The reason for this is that in 

many cases two or even three nurses were involved in an individual medication round, i.e. 

each administered the medications for a number of patients and then handed over the 

medication trolley to another nurse. Because the interruption/distraction rate was 

calculated for the round as a whole, the effects of staff age and experience could not be 

analysed separately. It is possible, for example, that a nurse who was older or known to 

have more experience o f the AMAU would have been interrupted more frequently as a 

result of the perception that he/she may have a greater body of knowledge and/or skills 

than younger, less experienced colleagues.
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Details o f the case mix o f patients and how this varied from round to round was not 

considered. Patient case mix may have influenced the number and nature o f interruptions 

in a variety o f ways. The illnesses affecting patients might have an impact on the number 

o f interruptions; for example age-related dementia amongst older patients may affect a 

patient’s ability to comprehend the nature o f the study underway.

It is unknown to what extent the observer influenced the behaviour o f staff during the 

assessment (Hawthorne effect). The nurses were fully aware that the study was underway 

and what type o f data was being collected, as their consent was sought immediately prior 

to the medication round. This awareness may have impacted on nurses’ behaviour, for 

example, they may have been less likely to initiate conversation with patients, visitors, or 

staff whilst administering medications. However, the effect o f the observer on nurses’ 

behaviour was consistent throughout the pre- and post-intervention studies and therefore it 

should not have influenced the size o f the impact o f the interventions on two o f the largest 

categories o f interruptions, ‘staff nurses’ and ‘conversation’. This ‘cancelling out’ effect 

however was not applicable to the behaviour o f the other healthcare professional groups 

(measured by the categories o f ‘personnel’ and ‘doctors’). Pre-intervention non-nursing 

staff were unaware o f the nature o f the study underway. However, as a result o f the 

education sessions undertaken in the intervention phase all staff groups on the ward were 

aware that further observation (the post-intervention study) would be taking place. It is 

therefore possible that this awareness was in part responsible for the positive behavioural 

changes observed in relation to healthcare professionals, post-intervention. Efforts were 

made to limit the Hawthorne effect by the author maintaining a distance o f several feet 

from the nurse administering medications, adopting a discreet demeanour during 

observation, and not engaging in conversation with staff. These efforts meant that on a 

couple o f occasions the observer was out o f earshot o f the nurse undertaking the round so it 

was not possible to monitor if  an observed conversation was case-relevant. Conversation 

also could not be monitored when nurses had entered the individual patient side rooms on 

the ward.

An additional limitation related to the fact that, owing to the significant time commitment 

required to undertake the observational study, only one rater was involved in recording and 

coding interruptions and distractions. As a result it was not possible to check the reliability 

o f the counting and coding o f disruptions by cross-checking with a second observer.
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Finally, generalisability of the study is limited as the system of care, ward layout, and 

staffing patterns may be unique to this hospital and cultural factors might affect the impact 

of the interventions in other countries/settings.

5.6 Conclusions

This study demonstrated that nursing staff in an AMAU environment experience high 

levels o f interruptions from multiple sources whilst administering medications. A 

multifaceted intervention programme was successful in significantly reducing the overall 

interruption rate during medication rounds. The author believes that the measures 

introduced to address interruptions interacted and reinforced each other, making it difficult 

to assess the impact of any single intervention in isolation. Following the success of the 

initiative in reducing interruptions and distractions, the programme has been adopted by 

the NPDU for introduction across the hospital on a phased basis.
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6.1 Introduction

The prescribing o f medication is the most common intervention used in heahhcare
332settings. Ahhough medications are prescribed for patients with the intention of 

improving heahh outcomes, it is well recognised that poor prescribing is one of the leading 

causes of medication errors and leads to a substantial degree of patient harm.^^’̂ ^̂ '̂ ^̂

A clinically meaningful prescribing error has been defined as ‘a prescribing decision or 

prescription writing process that results in an unintentional, significant reduction in the 

probability of treatment being timely and effective or an increase in the risk of harm, when 

compared with generally accepted practice’. Errors in decision-making involve making 

an incorrect choice regarding a patient’s drug therapy, e.g. opting for an inappropriate 

medication at the point of prescribing, not considering allergies or interactions between
• 337  338medications, or not adjusting a dose to account for impaired hepatic or renal function. 

Prescription writing errors relate to illegibility or lack of clarity, the use of unapproved 

abbreviations, or the omission of essential details such as the dose, route, or frequency o f a 

medication.

The analysis of events submitted to the medication safety reporting system in Hospital X 

between 2005 and 2009 demonstrated that prescribing errors were a significant risk, 

constituting 29% of the overall number of errors reported and 28% of those errors causing 

harm (Chapter 3, Section 3.4.3). In August 2009, the CEO in Hospital X, prompted by the 

occurrence of serious prescribing errors involving junior doctors, commissioned a 

multidisciplinary group, the High Risk Medication Error Review Group (HRMERG) to 

assess high-risk incidents collectively and formulate an action plan in response. In this 

chapter the term ‘junior doctors’ is used to refer to first and second year non-consultant 

hospital doctors {i.e. interns and SHOs, respectively). The HRMERG, which comprised the 

DCEO, two medical consultants, the MSO, NPDU and pharmacy representatives, and the 

Risk Manager, reviewed a set of index errors involving interns and SHOs which had been 

reported over the previous 5 years. This group decided that an attempt should be made to 

reduce the risk o f prescribing errors in Hospital X by focusing on both types of prescribing 

error referred to in the definition above: those arising from a particular circumstance which 

increased the risk o f poor quality decision making, i.e. the prescribing o f high-risk 

medications by junior and therefore inexperienced doctors, and those arising from poor 

quality prescription writing.
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This chapter begins by describing evidence of the existence and adverse impact of both 

these categories of prescribing error at an international level, in Irish healthcare, and in 

Hospital X. The strategies adopted by other researchers to address prescribing errors are 

considered. The rationale for choosing two particular initiatives for evaluation in Hospital 

X -  audit and feedback in relation to the quality of prescription writing, and constraints to 

address the prescribing of high-risk medications by junior doctors -  is then outlined. The 

methodology involved and the results of each initiative are described separately below. 

Finally, the implications of the results and plans for the future development of the projects 

are discussed.

6.1.1 Quality of Prescription Writing

6.1.1.1 Assessing prescription writing quality

The quality of prescription writing can be assessed by quantifying and benchmarking key 

quality indicators. A quality indicator may be defined as a measurable variable on which 

there is a consensus that it can be used to assess the quality of p re sc rip tio n s .T h e  typical 

indicators assessed in studies of the quality of prescription writing include legibility,^"' '̂^^^ 

the presence of unapproved abbreviations^^^’̂ ''̂  or o m i s s i o n s , c o n f i r m a t i o n  of a 

patient’s allergy s t a t u s , c o m p l i a n c e  with generic prescribing p o l i c i e s , a n d  

prescriber identification.

A central focus in any study investigating the quality of prescription writing is the clarity 

of prescriptions handwritten by doctors, a factor which relates to the ease with which the 

correct meaning of the prescription can be interpreted. One of the central aspects of clear 

prescribing is legible handwriting. Legible prescriptions have been defined as ‘easily 

readable by someone who is not familiar with the context examined’. T h e r e  is debate 

regarding whether doctors’ handwriting is any worse than that of any of the other clinical 

professions. Studies by Berwick et al. in 1996^^° and by Schneider et al. in 2006^^' 

suggested that there was no significant difference in the quality of handwriting of doctors 

and non-doctors. However, the consequences of poor handwriting in medical 

documentation are particularly serious and have previously had tragic consequences for
'I

patients. ' Illegible prescribing is perceived to be a leading cause of medication errors 

by nursing staff.^^^ In addition to medication safety concerns, illegible handwriting results
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in wasted resources, impaired communication between healthcare professionals, and legal 

complications.

The clarity of a prescription may be influenced by a number of aspects other than 

legibility, such as the use of unapproved abbreviations, the omission of essential 

medication details, and the documentation of ambiguous instructions on the prescription. 

Where the clarity of a prescription is impaired for any of these reasons, it may cause 

confusion for healthcare practitioners such as nurses or pharmacists, possibly to the point 

that the prescription cannot be acted on without first seeking clarification from the 

prescriber. The use of unapproved abbreviations has been linked to medication errors 

and its elimination is one of the evidence-based medication safety practices advocated for 

implementation in all US hospitals by the National Quality Forum (NQF).^^ Several studies 

have assessed the level o f omission of essential medication administration details such as 

dose, frequency, and route of administration as a measure o f prescription-writing 

quality.'^'’̂ '̂ ’̂ "̂

Non-completion of allergy/sensitivity information on inpatient prescription sheets can 

increase the risk of preventable harm as a medication may be prescribed for and 

administered to a patient in whom it previously caused an adverse reaction.

Prescribing medications by their proprietary names rather than generically introduces an 

additional element of risk given that multiple brand names exist for many generic
T £  1

medications and given the sound-alike quality of many medication names. This risk of 

confusion has worsened over time as companies have produced new medications with 

minor structural variations relative to existing medications and formularies have expanded 

as a result.

Prescriber identification is an indicator of prescription writing quality as it has both safety 

and legal implications. Several studies of prescription writing quality have demonstrated a 

high frequency o f cases where prescribers are unidentifiable because signatures were not 

present at all, "̂̂ ' signatures were illegible, '̂^^ or signatures could not be interpreted because 

details of the prescriber name and contact number had not been completed on the inpatient 

prescription sheet. A consequence of not being able to identify the prescriber is that it is 

not possible for nursing staff to query any issues or concerns in relation to the prescription
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with the doctor who wrote it. This may increase the risk o f a medication error as a nurse 

may be more inchned to take a risk in administering medication from a poorly legible 

prescription if  he/she does not have the option o f clarifying it with the prescriber.

The second issue associated with being unable to identify prescribers is that prescriptions 

are illegal because they fail to comply with forensic requirements. In Ireland the issue o f 

unambiguous identification o f prescribers on prescriptions is governed by legislation. The 

Medicinal Products (Prescription & Control o f  Supply) Regulations 2003 specify that 

prescriptions should be signed using the prescriber’s usual signature and that a prescription 

‘should clearly indicate the name o f the person issuing it’. In addition, the Medical 

Practitioners Act 2007 requires medical practitioners to quote their medical registration 

number (MRN) on all medical prescriptions and all other documentation and records, 

whether in paper or electronic format, relating to their medical practice.

6.1.1.2 Poor quality prescription writing internationally

There is ample international evidence that poor quality prescription writing increases the 

risk o f serious medication e r r o r s . A c c o r d i n g  to an NCC MERP report in 1996, in 15% 

o f the medication error reports it receives, the error occurs because o f illegible 

handwriting, problems with leading and trailing zeroes, misinterpreted abbreviations, and 

incomplete medication o r d e r s . R i d l e y  et al. have commented that almost 50% o f all 

prescription errors in ICUs are due to four quality o f prescribing issues: not writing the 

order according to the formulary, ambiguous medication orders, non-standard 

nomenclature, and writing illegibility.^^'* In a study which surveyed the views o f 

community pharmacists regarding outpatient prescriptions the major concerns highlighted 

related to quality o f prescribing: illegible signatures, illegible handwriting, and failure to 

print prescriber name. '̂*'* In relation to Irish hospitals, several studies investigating the 

quality o f prescribing have demonstrated a significant issue with illegible, unclear, 

incomplete, and illegal prescribing on both inpatient prescriptions^^^’̂ ''^’̂ ^̂  and discharge 

prescriptions.''
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6.1.1.3 Poor quality prescription writing in Hospital X

Legibility

In Hospital X the vast majority of prescriptions for inpatients are handwritten on 

prescription sheets and the clarity of prescribing has long been a concern. In 1999, a study 

involving the assessment of 1,000 discharge prescriptions in Hospital X deemed over 10%
' i f . n

of prescriptions to be illegible. A further review of 100 discharge prescriptions in 

Hospital X in 2004 found 4% of prescriptions to be ‘poorly legible’. A more recent 

(unpublished) audit of almost seven thousand prescriptions undertaken by the Pharmacy 

Department in Hospital X in 2008, found over 4% of prescriptions had an illegible 

medication name, whilst 3% had an illegible dose.^^^ In the analysis undertaken for this 

thesis illegible/unclear prescribing was identified as a major contributory factor in 4% of 

the 250 medication errors reported to have caused harm between 2005 and 2009 (Chapter 

3, Section 3.4.9). Illegible prescribing was also highlighted as a concern by nursing staff in 

their responses to the safety culture survey undertaken on the AMAU in Hospital X 

(Chapter 4, Section 4.4.5).

Allergy box completion

A similarly substantial problem was known to exist in Hospital X in relation to allergy box 

completion. The 2008 audit undertaken by the Pharmacy Department found that 14.7% of 

allergy boxes were not completed on inpatient prescription s h e e t s . D e s p i t e  this, no 

reports of patient harm have been submitted to the medication reporting system in Hospital 

X where one o f the contributory factors identified was the fact that details of the patient’s 

allergy status had not been documented. Nevertheless, non-completion of allergy 

information on the inpatient prescription sheet clearly increases the risk of a medication 

error. In addition, it is a risk which in most cases can be easily avoided by referring to the 

allergy information recorded in the medical notes and consulting with the patient and/or 

family or carers.

Prescriber identification

In Hospital X, individual prescriptions on the inpatient prescription sheet must be signed 

using the prescriber’s usual signature before a nurse is authorised to administer the 

medication. To ensure the prescriber who signed the prescription can be identified doctors 

are requested also to complete the signature banks on the reverse cover of the prescription 

sheet. Completion of the signature banks involves a prescriber entering a sample signature
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and then clearly printing their name, contact details, and MRN alongside it. The signature 

bank need only be completed once by each prescriber to cover all prescribing on an 

individual prescription sheet. The 2008 pharmacy audit o f 611 inpatient prescription sheets 

had found that the signature bank lacked even a single entry in 83% o f cases.^^^ This 

situation has both medication safety and legal implications as discussed above.

Technology in the form o f CPOE has been demonstrated to have major beneficial effects 

on the quality o f prescription writing. ' The problems o f illegibility, anonymous 

prescribing and inappropriate non-generic prescribing have the potential to be eliminated 

c o m p le te ly .C o m p u te r ise d  systems can issue automated alerts regarding medication 

allergies and interactions, and forcing functions can ensure prescriber compliance with
- 5 7 A  • 3 7 0

completion o f all essential details on the prescription. ' ' However, the benefits o f 

computerised prescribing must be balanced against the possibility that this technology may 

introduce new means by which medication errors may arise.^^^’̂ '̂* An example o f this 

would be the prescribing o f  the incorrect medication as a result o f the selection o f an 

unintended agent from an drop-down list on the computer s c r e e n . F u r t h e r m o r e ,  

prescribers sometimes develop workarounds in relation to CPOE technology in order to 

save time and effort.^’'* In relation to patient allergies to medications for example, a study 

o f the interaction o f  doctors with a CPOE system in a tertiary care hospital over a number 

o f years found that prescribers tended to ignore allergy notices because o f  ‘rapid scrolling 

through screens, the need to order many medications, difficulties discontinuing and 

reordering medications, possibility o f false allergy information, and, most important, post 

hoc timing o f  allergy i n f o r m a t i o n . K o p p e l  et al. make several recommendations 

regarding the early identification and investigation o f  potential errors introduced by CPOE 

systems in order that healthcare organisations can reap the maximum benefits from this 

t e c h n o l o g y . I n  Hospital X the major barrier to the introduction o f  computerised 

prescribing is the availability o f resources, specifically capital funding and skilled staff 

which can be released from their regular work schedule to oversee its introduction. 

Computerised prescribing is in place in just two areas o f Hospital X -  the general ICU and 

the cardiothoracic ICU -  and although its expansion to all wards over time is inevitable, it 

is likely to be several years before it will be fully implemented. In the meantime, poor 

quality prescription writing has the potential to result in a considerable degree o f patient 

harm.
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6.1.1.4 A udit and feedback

A number of interventions to address the issue of illegible and unclear prescribing had 

previously been undertaken in Hospital X. These interventions included a Grand Rounds 

presentation to medical staff, intranet notices, medication safety bulletins, emails from the 

Chair o f the P&T Committee to consultants, and written instructions for doctors on the 

front covers of inpatient prescription sheets. The common features of these strategies were 

that they were targeted to prescribers as a general body rather than at specific individuals, 

they were mainly once-off rather than sustained interventions, and their impact was not 

measured. Furthermore, in spite of such efforts the 2008 pharmacy audit results,^^^ the 

medication errors submitted to the in-house reporting system, and anecdotal feedback from 

staff all suggested that illegible, unclear, and incomplete prescribing continued to be a 

major safety issue in the organisation.

Research has confirmed that didactic sessions and passive dissemination of guidelines are
' inc 'Xnf,

an ineffective means of modifying prescriber behaviour. ’ Conversely, a combination 

of audit and feedback is known to be a successful technique for improving the quality of 

prescribing.^^^'^^^ For optimal effect, interventions aimed at modifying behaviour should be 

multifaceted and sustained, rather than once-off Where interventions involving serial 

audits combined with feedback have been established, substantial improvements in the 

quality of prescribing have r e s u l t e d . T y p i c a l l y ,  when feedback has been combined 

with audit as a strategy to improve prescription writing quality, it has been of a generalised
332 360 378rather than an individualised nature. ’ ’ However, audits involving personalised

feedback have been shown to be effective in improving compliance with guidelines for the
-3 7 Q

treatment of medical conditions. The author of this thesis decided to design, implement, 

and evaluate a process of serial audits combined with feedback to prescribers at both a 

general and individual level, in order to address the quality of prescription writing in 

Hospital X.

6.1.2 Prescribing of High-Risk Medications by Junior Doctors 

6.1.2.1 Training junior doctors to prescribe

The task of prescribing is becoming more and more complex with the availability of ever 

more drug therapies, polypharmacy, and an aging population. ’ Aronson has described
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T O 1

the task o f  prescribing as ‘formidable even for the best trained prescriber’. He outlines 

four steps in the process o f safe and effective prescribing. First, a diagnosis must be 

accurately made and be based on a sound understanding o f the underlying 

pathophysiology. Second, the doctor must decide whether prescribing a medication is the 

best option for the patient, i.e. whether the benefits o f treatment outweigh the risks. The 

third step involves selecting the right medication for that particular patient from a range of 

alternatives, taking into consideration the specificities o f the drugs available, e.g. the 

adverse effect and interaction profiles. Finally, the doctor must discuss the choice of 

medication and its potential effects with the patient. All o f these steps demand an in-depth
381understanding o f the pathophysiology o f the illness and the pharmacology o f the drug.

A number o f surveys o f medical students and newly qualified doctors have highlighted 

how ill-prepared they feel in relation to the task o f prescribing: they have expressed 

concern regarding their very limited exposure to the task o f prescription writing prior to 

qualifying, the insufficient teaching hours devoted to instruction in prescribing techniques,
^ 8 9  - i Q c

and consequently, their overall lack o f confidence that they can prescribe safely. ' In 

the UK. an investigation into the causes o f prescribing errors made by junior doctors found 

that first and second year doctors were twice as likely to make a prescribing error as a 

consultant.^^^ A major difference between teaching hospitals and other healthcare 

institutions is the constant presence o f a large proportion o f inexperienced clinical 

personnel undergoing training by being involved in the care o f acutely ill patients. ’ 

The overwhelming majority o f inpatient prescribing is undertaken by the most junior 

member o f the team, i.e. the intern, a fact that has previously raised concerns about the
336 376 380quality o f  prescribing. ’ ' Prescribing is ostensibly undertaken under the supervision

of more senior members o f the team; however it is routine practice in Hospital X and other 

Irish hospitals for medications to be administered from a prescription written by an intern 

that has not been double checked by a more senior doctor. A recently published study has 

demonstrated evidence that the so-called ‘July effect’ in relation to medication error rates 

is a reality, i.e. that a greater number o f medication errors occur in July when newly 

qualified doctors commence employment and interns are upgraded to SHO roles in
• ^ 0 7

teaching hospitals.

Despite the obvious risks associated with prescribing by inexperienced doctors, currently 

no legal requirements exist in Ireland or elsewhere regarding a pre-determined level of
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seniority or expertise to be attained before doctors are allowed to prescribe high-risk 

medications. In the case of some high-risk medications, the Summaries of Product 

Characteristics (SmPCs) specify the need for the prescribing physician to have experience
388or training in relation to the medication, e.g. the SmPC for IV fentanyl or oral

•JO Q

methotrexate. However, such SmPCs do not specify what constitutes an adequate level 

o f prescriber expertise. Furthermore, an SmPC is a source of advice and guidance 

regarding the use of the product within its l i c e n s e , r a t h e r  a directive which prescribers 

are legally required to follow. Consequently, high-risk medications may legally be 

prescribed by the most inexperienced prescribers -  newly qualified doctors.

6.1.2.2 Prescribing o f high-risk medications by junior doctors in Hospital X

Analysis of the 2005-2009 dataset for Hospital X identified 7 harmful errors involving the 

prescription or administration of high-risk medications to inpatients by junior doctors in 

which the root cause of the error was a lack o f familiarity with the medication. 

Contributory factors included failure to seek guidance from a more senior colleague and 

failure to seek a second person check (in accordance with the Medication Management 

Protocol of Hospital X). In one instance, a serious error occurred where an SHO misheard 

the instructions of a consultant regarding the dose of an IV opiate and the SHO proceeded 

to chart an eight-fold overdose due to a lack of familiarity with the medication. On 

interviewing the SHO following the event a further contributory factor highlighted was the 

presence of a hierarchical culture amongst doctors in Hospital X, in which there was a 

reluctance to double check or query a dose proposed by a consultant. These themes -  not 

wishing to seek advice from a senior colleague for fear of being perceived as an annoyance 

and following orders blindly when they are delivered by a more experienced member of 

the medical team -  have previously been identified as contributory factors to prescribing
385errors.

The medications involved in the harmful errors in Hospital X included those considered to 

be high-alert by safety agencies, i.e. opiates (morphine, fentanyl), midazolam, and 

insulin.^ '̂'^^"* The level of harm arising from the errors ranged from minor and reversible 

(MERP category E) to catastrophic, i.e. contributing to or resulting in the patient’s death 

(MERP category I). Just a single prescribing constraint was in existence in Hospital X in 

relation to the grade of doctor authorised to prescribe particular classes of medication. 

Interns were not employed in the haematology and oncology directorate and therefore
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could not be involved in the prescribing o f  cytotoxic medications for the patients admitted 

under the care o f haematology and oncology consultants.

The author o f  this thesis could not find any published accounts which described the 

introduction o f prescribing restrictions based on the grade o f doctor, as a strategy to reduce 

the risk associated with the prescription o f high-risk medications for inpatients by 

inexperienced doctors. Given the level o f harm associated with the prescription and 

administration o f high-risk medications by junior doctors in Hospital X, it was decided to 

investigate the development, implementation, and impact o f an agreed set o f prescribing 

constraints.

6.2 Research Hypothesis and Aims

The hypothesis o f this study was that the risk o f prescribing errors would be reduced in 

Hospital X by:

■ the introduction o f a process o f audit and feedback to address the quality o f 

prescription writing;

■ the development and implementation o f constraints governing the prescription o f 

high-risk medications by doctors, based on their level o f seniority.

The aims o f this project were to:

■ Analyse the quality o f  prescription writing as a risk factor for medication errors in 

inpatients in Hospital X by assessment o f the following parameters:

Completion o f the allergy information 

Prescriber identification 

Adherence to generic prescribing 

Use o f unapproved abbreviations 

Omissions on prescriptions 

Legibility o f medication-related data

Overall level o f  clarity o f prescriptions; based on legibility, use o f 

unapproved abbreviations, omissions etc.

■ Inform prescribers o f their performance relative to best practice guidelines.
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■ Determine the efficacy of the audit and feedback process in improving the quality 

of prescription writing.

■ Develop a set o f prescribing constraints in relation to high-alert medications.

■ Implement the constraints and determine their efficacy in reducing harmful errors 

arising from the prescription of high-alert medications by junior doctors.

6.3 M ethodology

The two initiatives to reduce the incidence of prescribing error -  audit and feedback in 

relation to the quality of prescription writing, and prescribing constraints to govern the 

prescription of high-risk medications by junior doctors -  were designed, implemented and 

evaluated concurrently between September 2009 and July 2010 by the MSO.

6.3.1 Quality of Prescription Writing

6.3.l.J  Prescription quality indicators

A  set of quality indicators for prescription writing which would be assessed in the study in 

Hospital X was decided on based on a review of published research on the 

t o p i c . T h e  indicators selected were then classified according to those related 

to the inpatient prescription sheet and those related to medications. '̂*®

The prescription sheet-related quality indicators assessed were:

■ Allergy box completion, i.e. confirmation that the doctor had considered the 

medication allergies/sensitivities of the patient by completing the tick box on the 

front of the prescription sheet and entering further details regarding the nature of 

the allergy, as appropriate.

■ Prescriber identification. The presence of four prescriber identifiers on prescription 

sheets was assessed, i.e. legible signatures on prescriptions; entry of at least a 

sample signature and a legible name in the signature bank; contact numbers on 

either the prescriptions or in the signature bank; and MRNs on either the 

prescriptions or signature bank. A prescriber was considered identifiable if he/she 

either signed prescriptions with a legible signature or completed the signature bank 

with at least the details of a sample signature and the name corresponding to it.
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Where a legible signature or name was the only identifier present, the minimum 

requirements for a prescriber to be deemed identifiable were the presence o f at least 

an initial for the first name and a complete surname. Where a second identifier o f 

contact number was also present, a legible surname alone on prescriptions or in the 

signature bank was considered adequate for the prescriber to be considered 

identifiable. The presence o f an MRN alone or an MRN combined with an illegible 

signature on prescriptions was not considered adequate in terms o f identification. 

This was because where only these details are present a staff member would only 

be able to identify the prescriber by accessing the database o f the Medical Council 

o f Ireland to find out which prescriber corresponded to that particular MRN. The 

compliance o f prescribers with forensic identification requirements, i.e. the 

presence o f both a legible signature or name and an MRN was assessed also.

The medication-related quality indicators assessed were;

■ Generic prescribing, i.e. the use o f generic medication names wherever appropriate. 

The use o f brand names was considered acceptable for a limited number o f well- 

established exceptions which were outlined in the 2009 edition o f the Prescriber’s 

Guide in Hospital X , i.e.

Combination products, e.g. Avandamet® (metformin and rosiglitazone); 

Drugs o f narrow therapeutic index, where changing brand might affect drug 

levels, e.g. sustained-release theophylline or lithium preparations;

Certain modified release products, e.g. diltiazem (Dilzem® e/c.);

Insulins (which should be prescribed on the dedicated insulin kardex);

Potent opiates (to ensure that the appropriate immediate or sustained release 

formulation is administered).

■ Use o f unapproved abbreviations. Abbreviations were deemed ‘unapproved’ if  

listed as unacceptable in either the hospital’s in-house abbreviation guidelines 

(Appendix 7) or in best practice international recommendations.

■ Omission o f essential medication-related information, such as dose, route, or 

formulation.

■ Legibility o f all medication-related information. The definition o f legibility 

outlined in Section 6.1.1.1 above was applied.

■ Clarity. Clarity was considered to be a composite o f a number o f individual features 

including legibility, and the use o f unapproved abbreviations and omissions on
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prescriptions, which would influence the ability o f a healthcare practitioner, i.e. 

nurse or pharmacist, to discern the correct meaning o f the prescription.

6.3.1.2 Baseline audit

The baseline audit was undertaken by the thesis author in September 2009. Over a 2-week 

period a sample prescription sheet for a current inpatient was selected randomly on every 

ward in the hospital, with the exception o f the ICUs where computerised prescribing was 

in operation and the ED where medications were documented on patient assessment sheets 

rather than on inpatient prescription sheets. Each page o f every prescription sheet was 

scanned onto a computer. For the baseline and first re-audit, this process involved 

removing prescription sheets temporarily, one-by-one, from the wards and scanning them 

in a central location. For the second re-audit, however, a mobile scanner and notebook 

computer were used which allowed prescription sheets to be scanned at ward level; this 

greatly improved the speed and efficiency o f the audits and overcame any concern 

regarding the removal o f documentation for current inpatients from the wards. The scanned 

prescriptions were subsequently screened by the author for allergy box completion; 

prescriber identification; compliance with the hospital generic prescribing policy; use o f 

unapproved abbreviations; omission o f essential medication details such as dose or route; 

legibility; and overall clarity.

In some published assessments o f the legibility o f doctors’ handwriting, prescriptions are 

classified according to the simple dichotomy o f ‘legible’ or ‘illegible’, w h i l s t  other 

authors have applied an arbitrary rating For this study, a simple tool was

devised to grade prescriptions based on the implications poor clarity (which included 

consideration o f  legibility) would have for the nurse administering or the pharmacist 

dispensing, medications (Table 6.1).

204



Chapter 6: Quality and Safety o f  Prescribing

Table 6.1 Scale for scoring clarity of prescriptions

Score Standard Meaning

0 C lear Standard o f  clarity  (including legibility) is such that prescription 

can be easily  read and/or interpreted, and acted on w ith 

confidence.

1 Som e difficulty  

w ith clarity

Standard o f  clarity  (including legibility) is such that there is 

difficulty  in reading and/or interpreting the prescrip tion  and 

there is a possibility  o f  m isin terpretation.

2 U nclear Standard o f  clarity  (including legibility) is such that the 

instructions/m eaning cannot be fully d iscerned and the 

prescrip tion cannot be acted on w ith confidence.

Assessment o f the overall clarity o f prescribing involved a number o f stages. The initial 

assessment was undertaken by the author who selected those prescriptions with 

ambiguities which would be likely to cause confusion to healthcare staff, i.e. prescriptions 

which could potentially be assigned a score o f ‘ 1’ or ‘2 ’. These prescriptions were then re

assessed by a consensus group consisting o f the author, a nurse, and a clinical pharmacist. 

If any o f the prescriptions selected by the author were considered on review by the 

consensus group to be sufficiently clear so as to present no difficulties to a nurse or 

pharmacist they were assigned a score o f zero and not considered any further. Prescriptions 

which were deemed ambiguous, either as a result o f being illegible or because o f  some 

other factor were then scored as either ‘ 1’ or ‘2 ’. A distinction was made between those 

prescriptions that involved some degree o f ambiguity but where the practitioner could 

ultimately proceed, perhaps after spending some time deciphering the prescription or 

consulting a reference source such as the British National Formulary (BNF) or a colleague 

(scored as ‘ 1 ’) and those prescriptions which were unclear to such an extent that they could 

not be acted on with confidence without first seeking clarification from the prescriber 

(scored as ‘2 ’). A separate independent assessment o f those prescriptions scored as either 

‘T or ‘2 ’ by the consensus group was subsequently undertaken by a consultant physician 

(Chair o f the P&T Committee). Where there was a discrepancy between the score assigned 

by the consensus group and the physician, a second consultant physician adjudicated.
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6.3.1.3 Development of standards and phased awareness campaign

A proposal outlining an audit and feedback process for the quality of prescribing in 

Hospital X was presented to the hospital P&T Committee by the author and to the Medical 

Board by the Chair of the P&T Committee, in October 2009. Following approval from 

both authorities, the author designed and launched an awareness campaign comprising 4 

distinct phases between November 2009 and January 2010. Each of the 4 phases addressed 

a single topic; allergy box completion; prescriber identification; legibility; and the 

remaining medication-related quality indicators (omissions, unapproved abbreviations, and 

generic prescribing). It was decided to address each of these issues sequentially over a 

period of time using separate awareness campaigns as it was thought that the messages 

would have greater impact if delivered individually rather than all at once.

The awareness campaign promoted safe prescribing techniques by outlining acceptable 

prescribing standards and the risks of non-compliance with these. Data from the baseline 

audit was used to illustrate the gap between current practice and acceptable standards. Staff 

were advised of the date from which full compliance would be required with the standards. 

All available communication tools/channels were used to disseminate the campaign 

messages throughout the hospital, including:

■ Information notices on/in the

hospital intranet home page 

electronic patient record system 

online hospital newsletter 

medication safety bulletin

quarterly hospital-wide medication safety reports.

■ Posters in doctors’ residence and throughout the wards (see Appendices 8 -  11).

■ Email reminders to the consultant body sent from the consultant physician who was 

chair of the P&T Committee and involved in the review process for the 

prescriptions.

■ Email reminders to all nursing and pharmacy staff sent from the author.

■ Highlighting of project progress at relevant committee meetings -  P&T, Risk 

Management, Medication Safety -  and at the Medical Board.

Allergv box completion

In relation to allergy box completion a more stringent standard to that previously in place
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in Hospital X was decided on. Whilst prescribers had always been directed to complete the 

allergy box, the new standard specified that nursing staff would no longer be authorised to 

administer medications from a prescription sheet on which the allergy status o f the patient 

had not been documented. In situations where the allergy box was incomplete, nursing 

staff were urged to notify the intern o f the medical team. If unable to contact the intern, 

nurses were advised to escalate the issue to more senior members o f the team until it had 

been resolved.

Prescriber Identification

An instruction to complete the signature bank had been in place on the front o f inpatient 

prescription sheets for a number o f years, but compliance with the direction was known to 

be very poor.^^^ In the awareness campaign, the importance o f prescriber identification was 

reinforced, with doctors being advised o f the four essential items o f information that must 

be completed on the signature bank to ensure a safe and legal prescription: a sample 

signature; the doctor’s name; his/her MRN; and contact details.

Legibility

The communication regarding legibility comprised guidance regarding how to write 

prescriptions unambiguously. As with the topic o f  signature bank completion, a brief 

instruction directing prescribers to write legibly had long been in place on the front cover 

o f inpatient prescription sheets. More comprehensive guidelines regarding legible
397prescribing were now compiled based on published data and circulated to prescribers 

during the awareness campaign (Appendix 10). Scans o f illegible prescriptions from 

Hospital X were used to illustrate how poorly written prescriptions could be misinterpreted 

resulting in error. Nursing staff were urged not to administer medications on foot of 

illegible prescriptions and to seek clarification o f the prescription from the medical team. 

This advice was subsequently strengthened to the level o f the directive established in 

relation to the completion o f allergy information, i.e. nursing staff were instructed that they 

were not authorised to administer any medication which was prescribed illegibly. This 

much more stringent directive was included in a hospital protocol which was compiled by 

the author in relation to the quality and safety o f prescribing following the second re-audit.
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Other medication-related quality indicators

The issues highlighted in the fourth and final phase o f the campaign related to the 

importance of including all essential medication details on the prescription, adhering to the 

hospital’s generic prescribing policy, and avoiding the use of unapproved abbreviations. 

Staff were reminded of the existence of the abbreviations guidelines in Hospital X and 

supplied with the intranet link to view its contents. Again the rationale for this advice was 

emphasised with examples o f actual prescriptions from the hospital being used to illustrate 

key concerns.

In addition to the specific instructions regarding each of the quality indicators which were 

circulated during the different phases of the campaign, two general messages were 

communicated throughout all stages. The first o f these messages was that a continuous 

audit of prescription writing quality had been introduced to Hospital X and doctors would 

receive feedback via their consultants where the clarity of their prescriptions were deemed 

to be sub-standard. The second general message was directed mainly at nursing and 

pharmacy staff who were urged to reinforce the need for a high quality of prescription 

writing at ward level and to report any issues of repeated poor compliance with 

prescription writing guidelines via the voluntary reporting system in the hospital.

6.3.1.4 Subsequent audit cycles

Re-audits of the quality of prescription writing were undertaken in February and May 

2010, respectively. In each case the prescriptions were analysed in a manner similar to that 

undertaken for the baseline audit and results of the audits were compared to assess the 

trend in prescription writing quality. Following each of the re-audits, the results were 

disseminated to clinical staff using the communication methods employed for the baseline 

audit. As an additional mode of communication, hard copies of the trend analysis were 

placed in several locations in the doctors’ residence where prescribers were likely to meet 

and potentially discuss the topics raised in the document, e.g. in the kitchen/dining area, 

television room, and recreational room. Any improvements in relation to the quality of 

prescription writing were highlighted, along with the issues of greatest concern and how 

these might be resolved. For example, in relation to abbreviations, the unapproved 

abbreviations most commonly used in the hospital were listed along with an explanation of 

how these might be misinterpreted and what was suitable alternative terminology. The best
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practice guidelines for prescription writing were permanently uploaded onto the 

medication safety intranet site so that they were accessible to hospital staff at any time. The 

link to this guidance was included in all communications disseminated during the 

awareness campaign.

For prescriptions identified as being unclear {i.e. scoring 1 or 2 on the rating scale), the 

physician on the review group wrote to the individual consultants o f each team involved, 

enclosing a scanned copy o f the problematic prescription. Consultants were requested to 

review the issue and discuss the concerns identified with their team, with the aim o f 

reducing the risk o f poor quality prescription writing in the future. This feedback process 

was supported by reinforcement o f prescription writing standards at ward level by nursing 

and pharmacy staff (Figure 6.1).

influences

reporting of m edication errors 
and compliance concerns

influences

Audit

Com pliance Data
M edication S afe ty  

Reporting S ystem

■ consultant-led team

■ organisation

Feedback a t level of:

W ard -L eve l R e in fo rcem ent

of best practice by 

pharm acists and nurses

Quality of Prescr ip t ion  Writing

Figure 6.1 Audit cycle: quality of prescription writing for inpatients

The value o f the audit and feedback process in addressing the issue o f poor quality 

prescribing was determined by comparison o f the results o f individual audits to identify 

any trend in prescribing quality. Statistical analysis (using SPSS v. 16^^^) was undertaken
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to determine if a significant improvement had occurred over time for each of the quality 

indicators.

In June 2010, the MSO and the consultant chair of the P&T Committee presented the 

results of the three audit cycles to the newly employed interns during their orientation 

week. Interns were given a hard copy of the prescription writing standards and were 

requested to sign a pledge indicating their commitment to quality prescription writing in 

the year ahead.

As a further aid to encourage completion of signature banks the use of self-inking stamps 

with the doctors’ identity details was proposed. This intervention has been demonstrated to 

have a positive impact on the quality of prescription writing in a number of s t u d i e s . I n  

a study by Boerhinger et al. the adoption of such stamps significantly reduced the 

incidence of illegible or absent signatures, illegible or absent pager numbers, and failure to 

print prescribers’ n a m es .F u rth e rm o re , surveys of support staff before and after the 

introduction of the stamps suggested a significant reduction in the time required to contact 

a physician to clarify o r d e r s . T h e  MSO sourced a variety of stamps o f different design 

from a local supplier and the preferred design was subsequently selected by the Medical 

Board. The use of identity stamps was then suggested by the author to the management of 

the clinical directorates as an option for improving the completion rates of signature banks.

6.3.2 Prescribing Constraints

A set of restrictions applicable to certain classes of medications was compiled by the
- I Q I  '3 Q '2  "JQ O

author based on published evidence of high-alert medications ' ’ and those

medications which were known to have caused serious harm in Hospital X (Chapter 3, 

Section 3.4.6) (see Appendix 12 for the most recent version of the restrictions). The 

challenge in developing these constraints was in balancing the drive for optimal patient 

safety with the practical demands o f a major teaching hospital, i.e. the flexibility needed to 

manage a patient load of high complexity and turnover, and the promotion of an 

environment which facilitates junior doctors in learning to prescribe independently.

Three categories of constraints were proposed for high-alert medications according to the 

seniority of doctors, and the perceived level o f risk associated with certain classes of 

medications or specific individual agents. The category o f medications considered to be
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associated with the greatest risk -  cytotoxic chemotherapy -  was restricted to prescribing 

by consultants and registrars only. A second group o f medications which were considered 

to be associated with somewhat lesser risks (IV fentanyl, IV/IM midazolam, IV inotropes 

and biological agents) were deemed suitable for prescribing by consultants, registrars and 

SHOs only.

A further group o f medications was assigned to a third category in the hierarchy o f  risk (IV 

anti-epileptics, IV/IM opiates, erythropoeitins, insulin, amphotericin, and granulocyte 

colony-stimulating factor (GCSF)) and these were permitted to be prescribed by all grades 

o f doctor. However limitations were applied to the prescription o f these agents by interns 

who were not authorised to initiate therapy or to prescribe dosage changes, and were 

required to consult with more senior colleagues before prescribing them for patients 

admitted on the medications, or on follow-up prescriptions. The fact that consultation had 

been undertaken with a senior colleague was required to be documented in the medical 

notes together with the name o f that colleague.

A final fourth category related to the prescribing o f treatment doses o f low molecular 

weight heparins. This category differed to the other three in that restrictions did not apply 

with regard to the grade o f doctor but rather in relation to the details which needed to be 

present on the prescription before a nurse was authorised to administer against it, i.e. dose 

per kg, patient weight, and total dose required. This fourth category was justified given the 

high level o f prescribing o f these agents in Hospital X, the documented risks associated 

with administration o f doses inappropriate for a particular patient’s weight and the fact that 

consequently low-molecular weight heparins are considered high-alert 

medications.'^'’̂ ‘̂ ’̂̂ °'>

The draft document underwent a multidisciplinary review by the members o f the P&T 

Committee in November 2009. Following approval, the rationale for the constraints and 

the document itself was presented to the Medical Board by the author and the Chair o f the 

P&T Committee in December 2009. Subject to a minor adjustment the document was 

accepted by the Medical Board and approved for rollout hospital-wide. An awareness 

campaign was launched in January 2010 which employed all available modes o f 

communication (including the hospital intranet, posters, e-mails etc. as described in 

Section 6.3.1.3 for the quality o f prescription-writing guidelines) to highlight the
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introduction of the new constraints to staff. All clinical staff involved in the medication use 

process were targeted by the awareness campaign as it was recognised that, similar to the 

quality of prescription-writing guidelines, the nursing and pharmacy staff would play a 

major role in promoting compliance with the new practices. Pocket-size leaflets explaining 

the rationale for the prescribing limitations and which included a copy of the constraints 

themselves were produced and widely distributed throughout all the wards of the hospital 

and in the doctors’ residence. The document was subsequently uploaded onto the 

medication safety intranet site to allow it to be viewed by all clinical staff.

In June 2010, the prescribing limitations were presented to the newly appointed medical 

interns at an orientation session held by the author and Chair of the P&T Committee. Hard 

copies of the prescribing limitations were distributed to all attendees.

Monitoring compliance levels with the prescribing constraints presented a major challenge. 

Auditing prescription sheets to assess compliance was complicated by the fact that the 

identity of prescribers and therefore their level of seniority were unknown in the majority 

of cases without additional, possibly extensive, investigation. As a result, the decision was 

made to assess the impact of the prescribing constraints on an ongoing basis by reviewing 

reported harmful errors involving high-risk medications to determine if any were caused by 

a breach of the prescribing constraints. Where such a situation arose the intention was to 

follow up with the individual doctor and his/her consultant.

6.4 Results

6.4.1 Quality of Prescription Writing

6.4.1.1 Sample size

In the baseline audit and first re-audit a sample prescription sheet was reviewed from each 

o f 38 medical or surgical wards. Just 37 wards were included in the second re-audit, as one 

of the wards had temporarily closed. The number of prescription sheets reviewed 

represented samples of the prescription writing from between 27% and 31% of all the 

applicable consultant-led teams in Hospital X (Table 6.2).
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Table 6.2 Number of prescription sheets, individual prescriptions and proportion 

of consultant-led teams sampled

Audit No. of prescription 

sheets reviewed

No. of individual

prescriptions

reviewed

% of total no. of 

consultant-led teams 

(n=97) sampled

Baseline audit 38 624 27

First re-audit 38 671 29

Second re-audit 37 703 31

6.4.1.2 Allergy box completion

The proportion o f allergy boxes not completed decreased from 21% o f the total number of 

prescription sheets reviewed in the baseline audit, to 5.3% in the first re-audit and then to a 

low o f 2.7% in the second re-audit (Figure 6.2). The trend o f a decreasing proportion o f 

incomplete allergy boxes was statistically significant between the baseline and first re- 

audit and between the baseline and second re-audits (p<0.05, x -test).

213



Chapter 6: Quality and Safety o f  Prescribing

■t; </> 20î
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Figure 6.2 Percentage of prescription sheets with incomplete allergy boxes at 

baseline and first and second re-audits (n=38, baseline, first re-audit; 

n=37, second re-audit)

6.4.1.3 Prescriber identification

In the case of three of the four identifiers -  MRN, contact number, entry o f at least a name 

in the signature bank -  an improvement was observed in relation to prescriber compliance 

with each audit. However, this trend was significant only in relation to the identifiers of 

contact number and entry in signature bank (x^-test) (Figure 6.3). Compliance with the 

fourth identifier -  legible signature -  declined relative to the baseline for the first and 

second re-audits. This trend was statistically significant between the baseline audit and the 

first re-audit (p<0.05, x^-test).
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Figure 6.3 Percentage of doctors where prescriber identifier was absent at 

baseline and first and seco|id re-audits (n=120, baseline; n=144, first re

audit; n=133, second re-audit)

When these criteria were assessed collectively, the percentage o f prescribers deemed 

unidentifiable or non-compliant with forensic requirements in relation to prescriber 

identification {i.e. not having at least a legible name or signature present in combination 

with a MRN) was found to decrease with each audit. This trend, however, was only 

statistically significant in relation to non-compliance with forensic requirements (p<0.01, 

X^-test) (Figure 6.4).
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Figure 6.4 Percentage of prescribers unidentifiable or non-compliant with forensic 

identity requirements at baseline and first and second re-audits (n=120, 

baseline; n=144, first re-audit; n=133, second re-audit)

6.4.1.4 Non-generic prescribing

No statistically significant trend was observable between audit cycles in relation to 

compliance with the hospital generic prescribing policy (p>0.05, % -test) (Figure 6.5).
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6.4.1.5 Unapproved abbreviations

A significant decrease in the use o f unapproved abbreviations occurred between the 

basehne and first re-audit (p<0.05, x^-test) (Figure 6.5). However, this positive trend was 

reversed in the second re-audit (p<0.01, x-test). O f the 797 unapproved abbreviations 

encountered over the three audits, over 90% of the total was accounted for by just two 

abbreviations: ‘od’ to denote ‘once daily’ and to indicate ‘hours’. The remainder 

comprised a large variety o f miscellaneous unapproved abbreviations. These included: 

‘m eg’ to denote ‘micrograms’, ‘iu ’ for ‘international units’, ‘SCI’ for ‘subcutaneous 

infusion’, ‘CSL’ for ‘compound sodium lactate’, ‘q ’ for ‘every’, and ‘M gS0 4 ’ for 

‘magnesium sulphate’.
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6.4.1.6 Omission of medication-related information

There was a highly significant decline in the omission of essential medication-related 

information between the baseline and first and between the first and second re-audit 

(p<0.001,5̂ -test) (Figure 6.5). Nine different categories of medication details were omitted 

in the baseline audit (‘dose’, ‘route’, ‘volume’, ‘units’, ‘frequency’, ‘rate’, ‘brand’ and 

‘strength’). However, in the first re-audit only 4 categories of omission were present and 

this reduced to a single incidence o f omission in one category, i.e. ‘formulation’, in the 

second re-audit (Figure 6.6).

12 —

□  Second 
Re-Audit

□  First 
Re-Audit

□  Baseline

2 —

Omission type

Figure 6.6 Number of each omission type at baseline and first and second re

audits of prescriptions (n=624, baseline; n=671, first re-audit; n=703, 

second re-audit)

6.4.1.7 Overall clarity o f prescriptions

A total of 5.9% of prescriptions were deemed unclear in the baseline audit, a figure which 

dropped to 2.4% in the first re-audit and 2.3% in the second re-audit. This downward trend 

was statistically significant (x -test) (Figure 6.7).
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When the scores assigned to each of the unclear prescriptions were analysed, the number 

of prescriptions with a score of ‘1’ and ‘2 ’ both declined in the first re-audit compared to 

the baseline (Table 6.3). In the second re-audit, there was a further decline in the number 

of prescriptions with a score of ‘2’ but an increase in the number of prescriptions scoring 

‘ 1 ’ relative to the first re-audit. The difference in the proportion of prescriptions scoring 

‘O’, ‘1’ and ‘2’ did not vary significantly between the baseline and first re-audit, between 

the first and second re-audit, or between the baseline and second re-audit (p>0.05, x^-test). 

The score for lack of clarity per 100 prescriptions declined with each successive audit, 

from a baseline score of 9.1 to a score of 4.2 at the first re-audit and 3.3 at the second re

audit.
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Table 6.3 Clarity scores assigned to prescriptions at baseline and first and second 

re-audits (n=624, baseline; n=671, first re-audit; n=703, second re

audit)

No. of

prescriptions of 

Score 1

No. of

prescriptions of 

Score 2

Total Score Score/100

prescriptions

Baseline 17 20 57 9.1

First Re-Audit 4 12 28 4.2

Second Re-Audit 9 7 23 3.3

The main reason for a lack o f clarity in each o f the audits was illegibility. On analysis, five 

categories o f illegible items were present in the prescriptions o f the baseline audit -  ‘dose’, 

‘frequency’, ‘medication nam e’, ‘route’, and ‘other’. There was a decline in the numbers of 

illegible items across all five categories in the first re-audit and only three categories o f 

illegible features -  ‘dose’, ‘frequency’, and ‘medication nam e’ were present in the second 

re-audit (Figure 6.8).
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Figure 6.8 Number of illegible items in prescriptions at baseline and first and 

second re-audits (n=624, baseline; n=671, first re-audit; n=703, second 

re-audit)

In the case o f the baseline audit and the first re-audit, additional sources o f ambiguity were 

present, i.e. unapproved abbreviations, omission o f medication-related details and others.
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The exact type and number o f these additional sources o f ambiguity are detailed in Table 

6.4.

Table 6.4 Number and details of types of ambiguities (excluding illegibility) 

resulting in unclear prescriptions at baseline and first re-audit (n=624, 

baseline; n=671, first re-audit)

Type of 

Ambiguity

Details Number of Cases

Baseline First Re- 

Audit

Abbreviations ‘S C r for ‘Subcutaneous Infusion’ 1

‘C SL ’ for ‘Compound Sodium Lactate’ 2 1

‘IV N S’ for ‘Intravenous Normal Saline’ 1

‘M, W, F ’ for ‘Monday, Wednesday, Friday’ 1

‘R R ’ (meaning unknown) 1

Omissions Concentration omitted 1

Formulation omitted 1

Brand omitted 1

Other Unclear if  dash or decimal point in dose 1

Unclear dose directions 1

Decimal point indistinct 1

Meaningless entry for route 1

6.4.2 Prescribing Constraints

It had initially been intended to monitor compliance with the prescribing restrictions by 

analysing the data from the quality o f prescription writing audit to identify if  high-alert 

medications had been prescribed by the appropriate category o f prescriber. However, in 

practice this analysis was not possible because in the overwhelming majority o f cases it 

was not possible to identify the prescriber and therefore it couldn’t be determined if  high- 

alert medications had been prescribed according to the prescribing constraints. Compliance 

with the prescribing constraints could therefore only be indirectly assessed by review of 

the medication safety events submitted to the online reporting system rather than by a 

direct audit o f prescribing. A total o f 535 MSEs were submitted to the online reporting 

system between January and June 2010, inclusive. During this period no error resulting in 

patient harm was reported which involved a breach o f the prescribing constraints.
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6.5 Discussion

6.5.1 Quality of Prescription Writing

6.5.1.1 Performance of Hospital X  with regard to quality indicators for prescription 

writing

Studies of the failure to complete allergy boxes on inpatient prescription sheets have 

uncovered widely varying rates from to as low as to as high as 86%."̂ *̂ ’ In Irish

hospitals, a similarly wide variation has been reported. Farooq et al. found that the allergy 

status was not documented on the inpatient prescription sheets of 30% of patients 

presenting for elective surgery in a large urban teaching hospital.^"^^Another review of 

inpatient prescription sheets undertaken in the same hospital a few months later by Shine et 

al. but this time of a general mix of patients, calculated a non-completion level of 11%.'*^  ̂

In contrast, Bates et al. found a non-completion level of 83% for patients’ allergy status on
"5 C Q

inpatient prescription sheets in a regional general hospital in Ireland. The level of non

completion of allergy information of 21% at baseline in Hospital X, also a large urban 

teaching hospital, was intermediate between that calculated in the studies undertaken by 

Farooq^"*  ̂ and Shine.'*®  ̂ Following 2 cycles of audit and feedback in Hospital X the 

percentage of kardexes which were non-compliant had decreased to 2.7%, which compares 

very favourably with other published studies which assessed this indicator.^'^'’’̂ ^̂ '̂ '**’̂ ^̂ '̂ '’’'
403

The issue of prescriber identification for prescriptions has been assessed using a variety of 

different methodologies. Some studies have assessed these criteria simply by the presence 

or absence of a prescriber signature on prescriptions. When assessed in this way prescriber 

identification levels are generally very high. Typically just 0 -  2% of prescriptions or 

charts lack prescriber signatures,^ "̂*' '̂*®’̂ '̂ ''’̂ ''*'̂ ^̂ ’̂*’̂ ’'̂ *’' although two-thirds of prescriber 

signatures were missing in a study undertaken by Calligaris et al.^^^ However, the presence 

of a signature in itself means little in terms of identification unless the legibility of the 

signatures is assessed. Winslow et al., who adopted this more rigorous assessment 

determined that signatures were illegible in 30% of cases. "̂*  ̂The equivalent figure was far 

higher for Hospital X, with the prescriber signature being deemed illegible in 89 -  96% of 

prescriptions. The much higher figure for Hospital X may be at least partially explained by
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the fact that the author o f this thesis counted a signature as being legible only if  at least an 

initial o f the first name and the full surname were present. The rationale behind this 

decision was that surnames are duplicated amongst the large number o f prescribers in 

Hospital X and therefore an initial o f the first name in combination with the surname were 

considered the minimum details required in order for a nurse or pharmacist to be able to 

identify a prescriber with confidence.

In some assessments o f prescription writing quality authors have assessed the presence or
■370

absence o f additional prescriber identifiers such as contact numbers. ’ Using this 

parameter, Chaturvedi et al. found that the pager number o f prescribers was absent in 10%
378o f cases whilst Gommans et al. in a series o f annual audits found that the prescriber 

pager number was absent in 19 -  93% o f cases. Similarly high levels o f absent contact 

numbers were found for the prescribers in Hospital X, with 77 -  90% of prescriptions 

lacking this detail across the three audits. A 1999 study undertaken in Hospital X by the 

author o f this thesis o f outpatient prescriptions had found a lower level o f absent contact
'\f\lnumbers (44%). The discrepancy between the findings o f the 1999 study and that 

described in this thesis can be explained by the fact that prescribers may be less likely to 

document their contact number on inpatient prescriptions versus prescriptions leaving the 

hospital because o f the perception that a name is sufficient detail for a prescriber to be 

identified within the organisation.

In the awareness campaign undertaken in Hospital X prescribers were encouraged to 

document four identifiers in the signature bank on the reverse o f the drug kardex, i.e. their 

signature, with the corresponding name written legibly, their contact number and their 

MRN. If  all these were present the prescriber would be both easily identifiable and 

compliant with the forensic requirements outlined in Irish legislafion.^^^’̂ ^̂  Therefore the 

minimum criteria required to be present for a prescriber to be deemed identifiable were a 

legible signature or a signature bank completed with at least the details o f a sample 

signature and the name corresponding to it. Using these criteria prescribers were 

unidentifiable in 80% o f cases in the baseline audit, a figure which dropped to 74% by the 

second re-audit. An even greater proportion o f prescribers were non-compliant with the 

forensic requirements, (100% in the baseline audit, decreasing to 93.2% in the second re

audit) as this required both a legible name/signature and a MRN to be documented. It is 

possible that greater improvements in compliance with prescriber identification
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requirements would have been achieved in Hospital X had self-inking stamps been 

introduced. However there was insufficient interest expressed by the management of the 

various clinical directorates to justify pursuing this project. The likely barrier to 

introducing stamps was a reluctance by administrative or clinical staff at a local level to 

take on the ongoing logistical challenges of managing the ordering and purchasing of 

stamps for large numbers of doctors.

The inappropriate non-generic prescribing rate for Hospital X decreased from 17.6% to 

15.6% over the three audits. Much higher rates of non-compliance had previously been 

calculated for prescriptions in Hospital X. Review of outpatient prescriptions undertaken in 

1999^67 2003^^* had calculated non-generic prescribing rates of 73.2% and 41%,

respectively. Cunney et a l, who had undertaken a study of prescription writing quality for 

inpatients in Hospital X in 2003, had calculated an average non-generic prescribing rate for 

medical and surgical patients of 65%. This suggests compliance with the hospital 

generic prescribing policy has improved substantially over the past seven years. This may 

be attributed to a variety of factors which have improved the awareness of quality 

prescription writing in Hospital X over recent years, including the ongoing positive 

pressure of clinical pharmacist prescription review, the introduction of an in-house 

Prescriber’s Guide which emphasises the need for adherence to the hospital generic 

prescribing policy, and the establishment of a medication safety programme which has 

highlighted the risks of non-generic prescribing. The current level of generic prescribing in 

Hospital X is of a similar magnitude to that published in relation to other organisations. 

Alymani et al. found a non-generic prescribing rate of 13% in an audit of 1464 inpatient 

prescriptions in a Scottish hospital.̂ "**̂  Kripalini et al., who implemented a process of audit 

and feedback in relation to the quality of prescription writing, demonstrated an 

improvement in the rate of non-generic prescribing from 22.9% to 1% over the period o f a 

year. In two audits undertaken by Onalja et al. the non-generic prescribing rate ranged 

from 19% -  21%.'*°’ A particularly low rate of non-generic prescribing (4 -  8%) was found 

in a study undertaken in an inpatient mental health unit. '̂*^

Few studies have assessed the level of unapproved abbreviations in inpatient prescriptions. 

In a series of four audits of inpatient and outpatient prescriptions over a period of 3 years, 

Meyer found the level of use of unapproved abbreviations ranged from just 0 -  0.23%.^'*'' 

A very low level of use of unapproved abbreviations was also evident in a study by Fijn et

224



Chapter 6: Quality and Safety o f  Prescribing

al. where 2% of the 449 hospital prescriptions assessed contained an unapproved 

abbreviation.^'^^ Ved et al. assessed the use o f  unapproved abbreviations only in relation to 

dose and route and found levels o f 2 -  10% and 1 -  6%, respectively. By comparison the 

finding o f this thesis, i.e. that over 40% o f prescriptions contained unapproved 

abbreviations in Hospital X, seems very high. However, direct comparisons across studies 

were complicated by the fact that none o f these authors identified the reference source o f 

unapproved abbreviations used to judge the prescriptions and none included the details o f 

the type o f unapproved abbreviations encountered. Variation in what is considered an 

unapproved abbreviation would clearly impact on the results. In the study by Meyer, for 

example, the use o f the abbreviation ‘u ’ for ‘units’ was excluded when calculating the 

overall rate o f unapproved abbreviations; had it been included it would have increased the 

overall level substantially.^"*^ It was therefore difficult to benchmark meaningfully the 

results for Hospital X against these other studies. In 1999, the author o f this thesis had 

undertaken an analysis o f 1,000 discharge prescriptions and an overall abbreviation level 

o f just 2.3% was calculated. The finding o f a much higher level o f use o f unapproved 

abbreviations in the study described in this thesis may be explained by a number o f factors. 

First, outpatient prescriptions were assessed in the 1999 study whilst inpatient prescriptions 

were assessed in the study described in this thesis. The use o f the abbreviation to 

indicate ‘hours’ was one o f two major contributors to the overall abbreviation rate in 

relation to the inpatient prescriptions. This abbreviation however would be far less likely to 

be present on outpatient prescriptions given that it is a type o f shorthand most frequently 

used in relation to the documentation o f intravenous or subcutaneous infusions. 

Furthermore, the prescriptions assessed in this thesis underwent a much more rigorous 

assessment as they were assessed against a pre-determined hospital standard, i.e. 

abbreviation guidelines which were introduced in 2008.

The fact that just two unapproved abbreviations accounted for the vast majority o f the total 

number o f abbreviations encountered in Hospital X simplified the message o f the 

awareness campaign in that these particular abbreviations could be specifically highlighted 

as problematic. In spite o f this however, a significant improvement was not sustained 

between the first and second re-audit. Changing prescriber behaviour in relation to the use 

o f unapproved abbreviations has previously been highlighted as particularly challenging, 

particularly with more senior doctor s. Given that prescription writing is the most
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common medical intervention, habits become deeply entrenched over years and there can 

be a strong resistance to the process o f change.'^ '̂*

Hospital X compared favourably to the limited published data in relation to the level of 

omission of essential details on prescriptions. Again direct comparisons were complicated 

by the fact that different studies assessed the presence or absence of different criteria with 

regard to omissions. For this thesis, a broad definition of omissions was adopted in that the 

absence of any medication-related detail was recorded as an omission, i.e. dose, route, 

frequency, formulation, strength, units, volume, rate, brand, or any other essential piece of 

information. Using this definition, between 0.1 and 7.2% of prescriptions assessed in 

Hospital X over the three audit cycles contained an omission. In a series of audits, 

Gommans et al. audited the presence of a number of prescription and medication-related 

criteria to assess completeness of prescriptions: date, patient identification, prescriber 

identity, dose, and route. The level of omission of dose decreased from 11% to 1% of 

prescription charts over a 10-year audit period. The level of omission of route of 

administration decreased from 14% to 3% over the same period of time. Gommans 

assessed prescription charts as a whole, i.e. if any one item on a chart failed to meet a 

standard this resulted in the entire chart failing that standard. As a result Gommans’ 

findings cannot be directly compared with those of Hospital X where the compliance rate 

of individual prescriptions, rather than the chart as a whole was calculated. However, 

another study by Calligaris et al. adopted the same methodology as that applied in this 

thesis in that the legibility o f items on individual prescriptions was assessed. This once-off 

audit of 408 antibiotic prescriptions for inpatients found omission rates o f 23% in the case 

of doses, 16% in the case o f frequency and 13% in the case of routes.^^' The omission rate 

in the prescriptions analysed for Hospital X compared very favourably to this study: at the 

baseline audit the dose was omitted in 2% of prescriptions, the frequency in 0.8% and the 

route in 1.4%. By the second re-audit the omission of each of these three items had reduced 

to 0%. Higher levels of omission of these details had been recorded by a study of 100 

discharge prescriptions undertaken in Hospital X in 2003. In that study, the dose was 

omitted in 4% of prescriptions, the frequency in 6% and the route in 29%. The much lower 

level o f omissions on inpatient compared to outpatient prescriptions might be explained by 

the fact that nursing staff are likely to not proceed with administration if key details are 

missing on an inpatient prescription. In addition, the vast majority of inpatient 

prescriptions are reviewed daily by a clinical pharmacist in Hospital X, whilst outpatient
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prescriptions are not routinely subject to review. A key role of the clinical pharmacist is to 

ensure prescriptions have all the necessary details present to ensure medications can be 

correctly administered.

The decision to consider the overall clarity of prescriptions rather than legibility in 

isolation was in recognition of the fact that whilst a prescription may be legible, it may still 

be difficult or impossible to decipher if  it is written in an unclear manner; for example if 

the directions regarding dosing are obscure, if a key medication-related detail is missing, or 

if  an unapproved abbreviation is used which is likely to cause confusion. The study 

described in this thesis considered all aspects related to the medication when assessing 

legibility and clarity including dose, route, frequency and any other directions completed 

by the prescriber in the space provided for additional instructions on the inpatient 

prescription sheet. In the 2008 audit undertaken by the Pharmacy Department just four 

criteria were assessed solely in relation to illegibility -  name, dose, frequency and route."̂ *̂  ̂

The level of illegibility recorded for medication name was 4%, for dose 3%, for frequency 

1.4% and route, 0.6%. Similar but slightly lower illegibility levels were calculated at 

baseline for the study undertaken in this thesis with medication names being illegible in 

1.6%) of cases, doses in 2.2%, frequencies in 1.6%) and routes in 0.3%. The illegibility level 

of each of these criteria decreased following two cycles of audit and feedback. Of interest, 

an assessment of prescription writing undertaken by Cunney et al. in Hospital X in 2003^''^ 

recorded a illegibility rate of 5.2%, a rate similar to that calculated by the author o f this 

thesis (4.6%)) prior to the introduction of the intervention of audit and feedback.

As with the other features of prescription writing quality, comparison between the rates of 

legibility of prescriptions in Hospital X and other hospitals internationally was not 

straightforward because of variations in the methodology of studies. One of the highest 

illegibility rates (23.9%) of published audits was that determined by Calligaris el al. who 

assessed the legibility of three aspects of inpatient antibiotic prescriptions, including 

medication name, dose and frequency.^"*' In contrast, a much lower level of illegibility of 

5.4%o at baseline was calculated in relation to these three criteria for Hospital X. Other 

studies of inpatient prescriptions for all medications recorded illegibility levels of a similar 

magnitude to those for Hospital X. Alymani et a l, who assessed the illegibility of 

medication names alone calculated a level of 3%.^''^ Hospital X compared favourably with 

a legibility level of 1.6% for medication names at baseline. Fijn et al. however assessed the
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overall readability of prescriptions and determined a similar level of 3% illegibility. A 

similar but slightly higher level of 6.1% for overall illegibility was calculated for 

prescriptions in Hospital X; however this figure dropped to 2.8% in the first re-audit.

6.5.1.2 Efficacy o f the audit and feedback process in improving the quality of

prescription writing

Audit and feedback proved to be a successful strategy in significantly improving the 

quality of prescription writing in Hospital X in relation to a number of criteria, i. e. allergy 

box completion, prescriber identification, omissions, and most importantly, overall clarity. 

Although no significant change was observed in relation to compliance with generic 

prescribing and the initial positive trend in relation to the avoidance of unapproved 

abbreviations was subsequently reversed, the level of improvement achieved in the clarity 

of prescription writing overall suggest it is worthwhile persisting with the audit and 

feedback, initiative in Hospital X.

Three separate studies by Ved et Meyer,̂ "*"* and Gommans et all demonstrated 

substantial improvements in the overall legibility of prescriptions in a series of audits, with 

all three researchers ultimately recording a 100% legibility level. The target of any 

initiative focusing on the legibility of prescription writing has to be 100% compliance 

given that no level of illegibility is acceptable from a patient safety point of view. The use 

of audit and feedback is recognised as an effective technique to help change the practice of 

healthcare professionals. In a Cochrane review undertaken by Janvedt et al. in 2006, the 

authors concluded that the effects of audit and feedback were generally small to moderate 

but that ‘the relative effectiveness o f audit and feedback is likely to be greater when 

baseline adherence to recommended practice is low and when feedback is delivered more 

i n t e n s i v e l y I n  a subsequent systematic review undertaken by Grinrod et al. which 

focused exclusively on interventions to improve prescribing practices, audit and feedback 

was found to be a consistently effective intervention, along with reminders (manual and 

computerised), educational outreach visits, organisational strategies, and patient-mediated 

interventions. In interviews of healthcare professionals regarding the facilitators and 

barriers to the implementation of the NQF’s Safe Practices, audit and feedback was 

repeatedly cited by interviewees as one of the most critical strategies in ensuring a 

successful process of implementation.'^®'*
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The value of audit and feedback specifically in relation to addressing the quality of 

prescription writing has been demonstrated by a number of researchers who have 

documented trends of incremental improvement in compliance with standards of legibility, 

clarity, and completeness of p r e s c r i b i n g . O f  note, these positive trends have all 

been observed over a period of years which suggests that levels of improvement of the 

magnitude demonstrated in these studies requires sustaining the audit process over a long 

period o f time. It is encouraging that the campaign described in this thesis achieved 

measurable improvements in just a few months. However, the process of audit and 

feedback will need to continue on an ongoing basis in order to consolidate the 

improvements demonstrated thus far and improve standards further.

6.5.2 Prescribing Constraints

An unexpected outcome in relation to the implementation of the prescribing constraints in 

Hospital X was the ease with which they were accepted and even welcomed by prescribers 

of all levels of seniority in the organisation. The document was approved by the P&T 

Committee in November 2009, with no amendments required. When presented to the 

Medical Board concern was in fact expressed by one consultant that the constraints were 

not sufficiently rigorous from a patient safety point of view. Another issue voiced was the 

fear that the introduction of the constraints would result in junior prescribers becoming de

skilled. However, following discussion this concern was felt to be unfounded given that the 

selection of medications which interns and SHOs were not authorised to prescribe was 

very limited and such medications indisputably presented major risks to patients and 

required specialist training to prescribe safely. Furthermore, the prescribing restrictions in 

no way precluded a consultant or registrar from teaching an intern or SHO how such 

prescribing should be undertaken. In relation to agents perceived to be associated with a 

lower level of risk, but still high-alert agents (e.g. insulin and IV opiates), consultants were 

satisfied that preventing interns from prescribing these agents de novo was a reasonable 

safety measure. It meant that interns would still be allowed to prescribe these agents in the 

majority o f circumstances, but that where the choice of drug and dose were being decided 

for the first time a prescriber with at least one year of experience would be involved. One 

adjustment to the prescribing restrictions was requested by the Medical Board and this was 

subsequently made. This was that the designation of IV inotropes as a class of medication 

that only consultants and registrars should administer be changed so that SHOs could also 

administer these medications. This amendment was suggested by one o f the consultants
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whose SHOs routinely prescribed these agents whilst working in the speciality of 

cardiology and who felt it was impractical that they be prohibited from doing so.

In July 2010, six months following their introduction, the constraints were updated to 

stipulate that the prescribing of any cytotoxic medication regardless of the route, 

indication, or team under which the patient was admitted, could only be undertaken by 

registrars and consultants. This update represented a further tightening of the constraints, 

as prior to this time SHOs were authorised to prescribe oral cytotoxic agents for oncologic 

and non-oncologic indications. The amendment was prompted by recognition of the fact 

that all cytotoxic medication should be considered high-risk regardless of route or 

indication. The updated document was presented to the Medical Board by the chair of the 

P&T Committee in July 2010 and the constraints were approved for rollout across the 

hospital.

6.5.3 Developing a Hospital Protocol regarding the Quality and Safety of 

Prescribing

For the first several months of the campaign to improve the quality and safety of 

prescribing in Hospital X, the new standards had the status of working documents and 

were not official hospital policy. These standards were temporarily uploaded onto the 

medication safety intranet site so that they would be accessible to staff for the duration of 

the initiative. In August 2010, these standards were developed into a hospital protocol by 

the author. The protocol was subsequently approved by the MSC and the P&T Committee 

in September 2010 and is now indexed on the policies and guidelines division of the 

intranet which is fully searchable by all hospital employees.

6.5.4 Physician and Corporate Support

A number of factors were identified as critical to the successful development and 

implementation of both initiatives introduced to address prescribing errors in Hospital X. 

These included the high level of corporate and consultant support and the multidisciplinary 

approach adopted throughout the process. In relation to Hospital X, both risk areas -  the 

quality o f prescription writing and prescribing of high-risk medications by junior doctors -  

had initially been identified as potential targets for risk-reduction measures by the 

multidisciplinary review group commissioned by the CEO. The multidisciplinary approach
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was maintained throughout the design and implementation phases o f both projects in a 

variety o f ways, for example by involving nursing, medical and pharmacy staff in the 

assessment o f prescription legibility and clarity, by inviting the input o f the multiple 

clinical disciplines represented on the P&T Committee to review both documents, and by 

requesting the support o f nursing and pharmacy staff in monitoring compliance with best 

practice. The DCEO, as the corporate head o f the quality, safety, and risk programme, 

provided senior executive support to the projects and regular updates o f progress regarding 

both initiatives were presented to the Risk Management Committee. The involvement o f a 

senior consultant as a physician safety champion from the outset was essential in recruiting 

the support o f the overall consultant body. The fact that the particular consultant involved 

was Chair o f the P&T Committee meant he had a particularly keen interest in addressing 

the issue o f prescribing errors in Hospital X. His involvement facilitated the consideration 

and ultimately the acceptance o f both projects by the Medical Board. The issue o f 

medication safety has now become a standing item on the agenda o f Medical Board 

meetings; as a result the consultant body is updated on the progress o f both medication 

safety initiatives on a monthly basis.

These factors -  support from executive management, the involvement o f senior physicians, 

and a multidisciplinary approach -  have all been previously highlighted as essential to the 

success o f quality improvement initiatives in hospitals.''^'*''^^^ In a study by Blake et al. 

investigating the facilitators and barriers to the implementation o f the N Q F’s Safe 

Practices, the commitment o f the hospital administration, physician leaders, and 

department heads was highlighted most frequently by staff as the most important factor for 

s u c c e s s .C o n v e rse ly , resistance to change by physicians and other staff was viewed as 

the most significant barrier to the adoption o f new practices. A strategy cited to help 

overcome this barrier was the establishment o f multidisciplinary groups to encourage 

physician and staff buy-in.'* '̂^

6.5.5 Limitations

The author is aware o f several limitations to the study undertaken in Hospital X described 

in this thesis. In relation to prescription writing quality, indicators such as allergy box 

completion and clarity o f prescriptions were considered to be surrogate markers for the risk 

o f medication errors. This is reasonable given the volume o f evidence which links poor 

quality prescription writing with medication errors and patient harm.^^^'^^^’̂ ^̂  However, it

231



Chapter 6: Quality and Safety o f  Prescribing

was not possible to make any meaningful association between the reporting level of errors 

involving unclear prescribing and the improvement in prescription writing quality 

demonstrated in the audits. Reporting rates are known to not be a reflection of the 

occurrence rates o f medication errors and voluntary reporting systems are subject to 

bias."*®̂  For example, the fact that there was a major focus on the quality o f prescription 

writing in the organisation is likely to have stimulated increased reporting o f incidents of 

illegible prescribing. A related limitation to the use of allergy box completion as a 

surrogate marker was that the accuracy of the details documented in the allergy boxes was 

not assessed. It is therefore possible that the allergy details recorded on prescription sheets 

may not have been reflective of the actual allergy history of patients in all cases, as was 

found to be the case in a study undertaken by Shine et Furthermore, in the study 

described in this thesis the documentation of allergy status was assessed only in relation to 

the inpatient prescription sheet. Allergy information is recorded in a variety o f locations in 

addition to the inpatient prescription sheets, such as the on the front cover o f the medical 

notes, in nursing patient assessments, and in admission records. Shine et al. found that the 

frequency with which the allergy status of patients was recorded varied significantly 

between these different record types.^°^

A second limitation is that all three audit cycles were undertaken within one training year 

for junior doctors {i.e. July 2009 to July 2010). It could therefore be argued that although 

significant improvements were demonstrated in the quality of prescription writing, these 

may not be sustained when the new set of junior doctors who commenced their training 

year in July 2010 are audited. Although this is a possibility, other researchers in teaching 

hospitals have shown improvements in the quality o f prescription writing year-on- 

year.^^^’̂ '*'̂ ’̂ ''̂  This suggests that changing the culture of the organisation is the most critical 

aspect of improving prescription writing quality. This is achieved by embedding improved 

practice amongst senior physicians in the organisation who in turn instil it in each new set 

of junior doctors under their supervision. Another key factor in this culture change is 

ensuring that nursing and pharmacy staff feel sufficiently empowered and supported by 

hospital management to demand high standards from prescribers.

A third limitation is that the sample size of 600 -  700 prescriptions per audit was small 

given that the number o f active prescriptions in a hospital with over 1000 beds would be of 

the order of several thousand. The author was conscious of this concern and it influenced
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the sampHng strategy in that a sample inpatient prescription sheet was selected from each 

ward in order to maximise the number o f prescribers assessed. This strategy ensured that 

although the sample size o f prescriptions was low relative to the volume o f active 

prescriptions in the hospital at any one time, a substantial proportion o f the prescribing 

teams were assessed in each audit.

In relation to the prescribing constraints a major limitation was the difficulty in measuring 

their impact. At the time o f writing this thesis, the constraints have only been in place for 6 

months in the organisation and the author is reliant on staff reporting errors involving high- 

risk medications. However, medications involving a breach o f the constraints are likely to 

be reported given the high profile o f the initiative amongst nursing and pharmacy staff in 

the hospital and given that high-alert medications are involved which more frequently 

result in patient harm relative to other medications (see Chapter 3, Section 3.4.6). As 

previously alluded to, however, voluntary reporting systems are a highly unreliable means 

o f assessing the impact o f interventions.''*^^ Nonetheless, the difficulty in measuring the 

impact o f the prescribing constraints initiative does not preclude the fact that its 

implementation was a logical strategy in terms o f reducing the risk associated with high- 

risk medications and one which may reduce the incidence o f patient harm in the future in 

Hospital X.

6.6 Conclusions

Two initiatives were developed and implemented with the aim o f improving medication 

safety by addressing both sources o f prescribing errors -  errors in prescription writing and 

errors in decision making -  in Hospital X. The audit and feedback process in relation to the 

quality o f prescription writing was effective in producing a significant improvement in a 

number o f the criteria assessed. However prescription-writing standards in Hospital X are 

currently falling short o f what would be desirable and the initiative will need to be 

continued to ensure a process o f ongoing improvement. The second strategy was a novel 

concept -  the introduction o f prescribing constraints to minimise the risks associated with 

junior doctors prescribing high-alert medications. A set o f limitations surrounding the 

prescription o f these medications which was acceptable to the consultant body in the 

hospital was developed and implemented. Challenges remain in relation to determining the 

compliance level with the constraints and measuring their impact in terms o f patient safety.
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Both of the interventions described in this chapter were fully accepted by the corporate and 

medical management in Hospital X, and had minimal budgetary implications. Both 

initiatives were tailored to address prescribing safety concerns identified in Hospital X by 

the voluntary error reporting system and the SAQ. In addition, the audit and feedback 

process in relation to the quality of prescription writing has created a process measure 

which has the potential to be adopted as a future performance indicator for the medication 

safety programme in Hospital X.
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7.1 Introduction

This topic explored in this thesis -  the design and implementation o f a medication safety 

programme in an acute teaching hospital -  was chosen because there has been limited 

examination o f this subject area at an international level and no comprehensive account has 

been published in relation to an Irish healthcare organisation. This chapter begins with a 

summary o f the key findings o f this thesis and indicates how such findings contribute to 

the body of knowledge which already exists in relation to medication safety. The author 

then describes how the individual safety initiatives undertaken in Hospital X produce 

evidence which supports the hypothesis and addresses the research aims first stated in 

Chapter 1 (Section 1.14). The author’s rationale for choosing particular medication safety 

projects and selecting specific methodologies to undertake them is explained. This is 

followed by an outline of the limitations which are applicable to the research described in 

this thesis. Finally the author suggests options for future research which would expand 

upon the work undertaken in Hospital X to date and which would be of interest to 

medication safety practitioners both in Ireland and internationally.

7.2 Key Findings of this Thesis

Chapter 2 described a template for the design and implementation of the ideal medication 

safety programme, which was devised by the author based on a synthesis of her 6 years 

experience as a MSO and review of the literature. The medication safety programme in 

place in Hospital X was then compared to this template in order to demonstrate the 

progress made in the hospital to date and highlight future areas o f development. This 

research should be of interest to CEOs, Quality and Accreditation Officers, and Risk 

Managers in other healthcare organisations that are considering introducing a programme 

specifically dedicated to improving medication safety.

Chapter 3 was concerned with a detailed analysis of the MSEs submitted to a voluntary 

reporting system in an Irish hospital over a period of 5 years. This is the first large-scale, 

in-depth study of the medication errors reported within a single Irish healthcare 

organisation. The fact that the analysis was confined to data from a single institution and 

analysed by a single researcher facilitated the consistent and meaningful classification of a 

large body of error data. Comparison between the medication error statistics for Hospital X
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and those o f other studies was compHcated by variabiUty in the source of the error data and 

the taxonomy apphed to the criteria assessed (Sections 3.4.2 -  3.4.6). However, where 

meaningful comparisons could be made, the trends regarding reported errors in this Irish 

teaching hospital were broadly in line with those established by other researchers in
178  180relation to large-scale national reporting systems. ' In common with analyses 

undertaken by M edM ARx,’’’ the AIM S’ *̂ and the N RLS’™ '*  ̂ the overwhelming majority 

o f reported events did not cause patient harm. The most commonly reported type o f error 

in Hospital X was an error o f omission (‘missed dose’) followed by an error o f commission 

(‘incorrect dose’). These two categories o f error were also among those most commonly 

reported to M edM ARx,’’  ̂ the AIMS'^^ and the N RLS.’^ '̂'*'̂  Likewise, findings in relation 

to the medication classes most frequently reported on in Hospital X, i.e. opiates,
• 1 7 8  1 8 0cardiovascular agents and msulin, were replicated by both national reporting systems 

and small-scale intra-hospital s t u d i e s . ^ * ' I n  order to prioritise the events which 

resulted in patient harm, the author o f this thesis adopted a methodology previously used
• 172by Winterstem. This mvolved cross-referencing the three criteria o f event type, 

medication class, and patient outcome. The findings for Hospital X were very similar to 

those reported by Winterstein, i.e. the majority o f patient harm (70-80%) could be 

accounted for by just 10 event types. Furthermore, there was a large degree o f overlap
172between the details o f the ten events highlighted in W interstein’s study and for Hospital 

X. The findings described in Chapter 3 are valuable in terms o f building a profile o f 

medication safety in Irish healthcare, given the paucity o f  detailed analysis published on 

this topic to date. Furthermore, the analysis undertaken in Hospital X is a worthwhile 

addition to the limited number o f studies which have investigated the profile o f medication 

errors reported to individual voluntary reporting systems in hospitals.

Chapter 4 was concerned with an issue which is a major challenge for researchers, i.e. the 

measurement o f the status o f medication safety in healthcare organisations. The creation of 

a positive safety culture has been recognised by safety agencies as fundamental to the 

successful development o f a medication safety p r o g r a m m e . U n l i k e  other aspects o f 

safety it can be easily measured by the application o f validated instruments, and in the case 

o f the SAQ, the scores from the safety culture assessment have been associated with both
205patient and staff outcomes. Scores from the SAQ are therefore a surrogate measure for 

the status o f patient and staff safety in an organisation. The SAQ was successfully used to 

measure the status o f safety culture on the AMAU o f Hospital X. When the results were

237



Chapter 7: Conclusions

benchmarked against international data, the AMAU compared favourably in all domains 

indicating the presence o f a positive safety culture. The research regarding the SAQ 

described in this thesis adds to the very limited body of published data regarding the 

application of this safety culture instrument in European hospitals.^'*^’̂®'̂  Furthermore, it 

represents the first published application of the SAQ in an AMAU envirormient and is the 

first published account o f the measurement of safety culture in an Irish hospital setting.

Chapter 5 focused on an initiative to address a factor proven to increase the risk of 

medication errors, i.e. the interruptions and distractions experienced by nurses whilst 

administering medications during the medication round. Considerable research had 

previously been undertaken regarding the volume and source of interruptions and
98^ 984 9QQdistractions experienced by clinical staff. ' ' ' In addition, the concept o f using a

visible symbol in the form of a brightly coloured apron, tabard, or sash, worn by nurses 

during medication rounds had been advocated as a technique to reduce interruptions by a 

number of safety a g e n c i e s . H o w e v e r ,  the author o f this thesis could only locate a 

single study undertaken in the US which demonstrated that such interventions could have a
-5 1 o

statistically significant impact on the volume o f interruptions and distractions. The set of 

interventions described by Pape were adapted for use in an Irish hospital and they 

subsequently proved to be a successful means of significantly reducing the interruption and 

distraction rate during medication administration.

Chapter 6 described two initiatives to improve the safety o f the prescribing stage of the 

medication use process. The first of these addressed errors in prescription writing by means 

of a process of regular audit and feedback to prescribers. Although the process of audit and 

feedback has been well established as a technique to modify prescriber behaviour,^^ '̂* '̂* 

limited studies have focused on the use of this technique in relation to improving the 

quality o f prescription writing^^^’̂ '*'*’̂ '̂ ’̂̂ ^̂ '̂ ’  ̂ and no such studies have been published in 

relation to prescribing in Irish hospitals. Previously published research had demonstrated 

that prescription writing quality improved in response to generalised feedback to doctors 

regarding the results o f prescription audits. ’ ’ The author of this thesis decided to

optimise the chance of successful behavioural modification by using both generalised and 

individualised feedback to the consultants of the prescribing team following each audit of 

inpatient prescription sheets. Using this audit and feedback approach in Hospital X over a 

9-month period significant improvements were demonstrated in several prescription
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writing criteria including allergy box completion, omission o f medication-related details, 

compliance with prescriber forensic identity requirements, and the overall level o f  clarity 

o f prescriptions.

A second initiative involved an innovative concept, which to the best knowledge o f the 

author has not previously been described in the published literature. This concerned 

restricting the prescribing o f high-risk medications according to the seniority o f prescribers 

in order to reduce the chance o f serious errors arising as a result o f a knowledge and 

experience deficit on the part o f junior doctors. A set o f prescribing limitations were 

designed and subsequently implemented in Hospital X. The limitations were well accepted 

at both a clinical and corporate level and have since been incorporated into a new hospital 

protocol developed by the author which governs the quality and safety o f  prescribing.

7.3 Proving the Hypothesis and Achieving the Aims

The research hypothesis and aims were stated in Chapter 1 (Section 1.14) o f this thesis. 

The hypothesis was that a medication safety programme established in an acute teaching 

hospital could identify, prioritise, and address medication-associated risks and thereby 

improve patient safety.

The aims identified for the research were as follows:

■ To outline the evolution o f the patient safety movement internationally and in

Ireland.

■ To describe the design and implementation o f a medication safety programme in an 

acute Irish teaching hospital.

■ To analyse the data from an internal medication safety reporting system.

■ To discuss the design and implementation and analyse the impact o f a number o f

medication safety initiatives.

These aims were achieved and the hypothesis was proven by the research described in this 

thesis.

The first aim was achieved by the review in the introductory chapter o f the most significant

stages in the development o f the patient safety movement, and specifically medication

safety, at an international and national level.
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The next topic focused on in the thesis addressed the second aim, i. e. a template of an ideal 

medication safety programme was devised and compared with that which has been 

established by the thesis author in Hospital X.

The third aim was attained in Chapter 3 which described the analysis of data generated 

from a voluntary in-house medication error reporting system. Both Chapters 2 and 3 

proved the first aspect o f the hypothesis, i.e. that a medication safety programme enables 

the identification o f medication-associated risks. These risks were subsequently prioritised 

by analysis of the medication errors according to multiple criteria including stage of 

process, medication involved, type of error etc., a process which isolated those scenarios 

accounting for the greatest volume of errors and harm to patients. The safety culture 

assessment was also instrumental in identifying and prioritising medication-associated 

risks, as staff were invited to highlight their top three safety concerns in the organisation. 

Projects were then designed which focused on the priority medication safety concerns in 

Hospital X, thus proving the second aspect of the hypothesis, i.e. that the risks identified 

and prioritised by a medication safety programme could subsequently be addressed by 

tailored initiatives. The subsequent detailed description of the implementation, and 

evaluation of these initiatives achieved the fourth aim.

The first of these initiatives involved the introduction of a set of interventions to reduce the 

interruption/distraction rate for nurses administering medications. Focusing on an 

intervention to reduce administration errors was justified considering that the analysis of 

medication errors undertaken in Hospital X had revealed that two-thirds occurred at the 

administration stage of the medication use process. This issue had also been identified by 

the safety culture assessment in which nursing staff expressed their concern that frequent 

interruptions during medication rounds were increasing the risk of error in Hospital X (see 

Chapter 4, Table 4.7).

The second initiative implemented addressed errors associated with poor prescription 

writing quality and the prescribing of high-risk medications by junior doctors. This topic 

had also been identified and prioritised by analysis of the reports submitted to the reporting 

system and by the safety culture assessment. The data analysis had highlighted key factors
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associated with harmful events, i.e. the particular classes o f medications, the grade o f staff 

involved, and the associated contributory factors. In addition, the safety culture assessment 

process had highlighted the issue o f illegible prescriptions as one o f particular concern to 

nursing staff on the AMAU in Hospital X.

7.4 Research Framework Adopted

A number o f  accounts have been published regarding the analysis o f medication errors 

reported to voluntary in-house reporting s y s t e m s . F u r t h e r m o r e ,  many authors have 

described the design and implementation o f initiatives to address medication-associated 

risks at a local level in healthcare organisations. A much more limited number o f studies 

have actually evaluated and proven the benefit o f measures introduced. However, the 

research undertaken in individual organisations which has been published to date has 

generally not involved the tripartite structure adopted in this thesis, i.e. an initial data 

analysis to identify and prioritise the medication safety concerns, followed by the selection 

and implementation o f safety initiatives on the basis o f these identified issues, and then the 

evaluation o f  the impact o f these measures on the medication safety status o f the 

organisation. The author o f this thesis adopted this approach as it was believed it would 

determine whether the typical components o f a medication safety programme (a voluntary 

reporting system, trend analysis and the development o f initiatives based on that analysis) 

are effective in producing a measurable positive impact on medication-associated risks.

A second structure which underlies the initiatives described in this thesis is that o f 

Donabedian’s quality o f care framework, i.e. structure, process and outcome. As outlined 

in Chapter 1 (Section 1.13), each o f the initiatives described in Chapters 4, 5, and 6 dealt 

with a specific aspect o f the framework. The topic o f safety culture which was dealt with in 

Chapter 4 is recognised as a critical structural aspect o f care and its assessment is 

considered to be a leading indicator o f safety. Chapter 5 concerned risk reduction by 

focusing on a specific process, i.e. the administration o f medications by nurses during 

medication rounds. Finally, the analysis o f errors resulting in adverse patient outcomes 

directed the research described in Chapter 6, i.e. harm reduction by improving the quality 

o f prescription writing and restricting the prescription o f high-risk medications to more 

experienced doctors. Selecting a quality improvement target from each aspect o f the
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Donabedian framework of care enabled the value of initiatives which were derived from 

and impact on different points in the continuum of care to be evaluated.

7.5 Project Methodology

The methodology used to detect and analyse data, and design and implement medication 

safety solutions described in this thesis was low-technology and low-cost. This was 

primarily driven by necessity given the scarcity of resources in the Irish healthcare system 

in the current economic envirormient. No additional personnel could be recruited to 

facilitate the research; therefore a key consideration when selecting projects and the 

associated methodology was that they needed to be manageable from the design phase 

through to their evaluation by one individual, i.e. the author. Furthermore, all materials 

pertaining to the research, including posters, staff flyers, surveys, PILs, checklists etc. had 

to be designed and produced in-house by the author.

However, there are advantages associated with the design and implementation of projects 

in an environment of minimal resources. First, the initiatives, being low in cost and 

technology are amenable to being easily transferred to other hospitals regardless of size or 

means, a consideration which is particularly important in relation to medication safety 

programmes in developing countries. Second, devising solutions at a local level rather than 

adopting commercially available ones means that complete control over the project 

development is retained in-house. For example, the voluntary reporting system was 

designed on-site by the author working in tandem with the IMS Department. As a result no 

start-up or ongoing licensing costs were incurred, but perhaps the greatest advantage was 

the high degree of configurability of the system in relation to the needs of the hospital. 

Over several years the system has been continually refined to extract more and more 

meaningful data from reporters whilst eliminating the need for duplicate data entry by the 

MSO. These features of configurability and automation have enabled increasing volumes 

of reports to be processed year on year.

Chapters 5 and 6 of this thesis described studies that aimed to produce a measurable 

improvement in medication safety. As discussed in Chapter 4 (Section 4.1.1) there are 

major challenges in defining meaningful indicators of medication safety. In the absence of 

being able to directly measure the impact of initiatives on the volume and severity of
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medication errors, the author adopted a methodology that involved tracking a selection of 

surrogate markers. Since the volume o f medication errors has been shown to be related to
97Qthe volume o f  interruptions and distractions experienced by nursing staff, the 

interruption/distraction rate before and after the implementation o f a set o f interventions 

was taken as an indicator o f the likelihood o f occurrence o f medication errors. Similarly, 

the quality o f  prescription writing was used as a surrogate marker for the risk o f 

medication errors and patient harm, which was justifiable given the body o f evidence 

linking illegible, unclear, and incomplete prescribing to errors having an adverse impact on 

p a t i e n t s . A n  indirect approach was also adopted in relation to addressing harm 

arising from the prescription o f high-risk medications by junior doctors. By restricting the 

prescribing o f high-risk medications to more experienced doctors the intention was to 

eliminate or at least reduce the chances o f a newly qualified doctor being faced with the 

task o f prescribing a medication with which he/she has little or no familiarity.

7.6 Limitations

The author is aware o f several limitations in relation to the specific studies described in 

this thesis and these were discussed at the end o f the individual chapters. The limitations of 

the thesis as a complete entity will be outlined here.

All o f the medication safety initiatives described in this thesis were assessed in a single 

acute care teaching hospital in Ireland. Consequently, similar results might not be achieved 

in different hospital types, cultures, or healthcare systems in other countries. In addition, 

two o f the studies -  the safety culture measurement and the project to reduce the 

interruption and distraction rate -  were evaluated on just a single ward. It is possible 

therefore that additional challenges might be met if  attempting to implement these projects 

in different ward settings. This has already proven to be the case in relation to the 

expansion o f the ‘Do Not Disturb’ programme across different ward environments in 

Hospital X. However, any issues encountered thus far have been easily resolved by minor 

adaptations o f the programme.

The data analysis for all studies was primarily undertaken by a single individual -  the 

thesis author. The fact that the research involved just one main researcher is likely to have 

conferred advantages in terms o f a consistent approach to data evaluation. However, the
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possibility of bias arising in the assessment of criteria where a degree o f subjectivity 

applied, e.g. the severity rating of medication errors cannot be out-ruled. However, in order 

to minimise the effect of bias the MERP rating assigned by the author to all medication 

errors which resulted in patient harm was reviewed and confirmed by a consultant 

physician.

A possible criticism of the initiatives described in Chapter 5 and 6 is that technological 

solutions already exist which would directly address the sources of the errors and harm 

targeted by the various projects. Computerised prescribing, for example, would eliminate 

the issue of poor quality prescription writing and such systems could be programmed to 

restrict the grade of doctor allowed to prescribe key high-risk medications. ' Similarly, 

barcode medication administration has been shown to directly reduce the risk o f several 

types of administration error, e.g. administration of the incorrect mediation to a patient.'^®* 

However, the author felt the research initiatives explored in this thesis in relation to both 

prescribing and administration errors were justified given the very variable uptake of these 

technologies to date. In the US, for example, a recent review estimated that CPOE has been 

implemented in only 17% of h o s p i t a l s . T h e  adoption of CPOE is highly variable in 

Europe: a review of six European countries found an average adoption rate of over 70%.""^ 

However, in the UK, the uptake is as yet very low, with a recent report undertaken by the 

NHS commenting that ‘only a few UK hospitals have introduced comprehensive e- 

prescribing systems’."̂ " No official data on the adoption rates for electronic prescribing are 

available for Ireland. However, even one of the largest teaching hospitals in Ireland -  St 

James’s Hospital -  has an electronic prescribing programme in place in only the ICUs." '̂^ 

Based on the financial and logistical obstacles, the likelihood is that it will be several years 

before this level of technology has been fully integrated into the Irish healthcare system 

and that of many other countries.

7.7 Future Research

7.7.1 Profiling Medication Safety in Irish Hospitals

This thesis described a methodology for the robust analysis of medication safety data from 

a voluntary reporting system in one institution and thereby provided a valuable foundation
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for future exploration o f  the medication errors reported in other Irish hospitals. If a similar 

methodology were applied to the reports submitted elsewhere, larger scale inter-hospital 

analysis could be undertaken which would result in a comprehensive profile o f medication 

safety in Ireland.

Similarly, the process o f  data comparison would be greatly facilitated if  medication safety 

programmes in hospitals in Ireland and elsewhere adopted a standardised taxonomy for 

medication error data. For example, as discussed in Chapter 3 (Section 3.5.2) safety 

agencies in the US, UK, and Australia all record patient outcome data using different 

scales or scoring tools. Each o f these systems are well established and function adequately 

to describe data collected within their particular jurisdictions; however difficulty arises 

when researchers attempt to undertake inter-organisational benchmarking o f data. A 

similar issue arises in relation to each o f  the other criteria which safety agencies analyse, 

i.e. different organisations apply different taxonomies to the types, stages, contributory 

factors etc. o f medication errors. Again, each taxonomy has its own merits and drawbacks 

with no one taxonomy being necessarily preferable to another; the issue is the lack o f 

harmonisation across the classification systems. The WHO ICPS framework is a likely 

means by which this standardisation may occur in the future.'’  ̂ The conceptual framework 

consists o f 10 high level classes each o f which are associated with defined criteria:

1. Incident Type

2. Patient Outcomes

3. Patient Characteristics

4. Incident Characteristics

5. Contributing Factors/Hazards

6. Organizational Outcomes

7. Detection

8. Mitigating Factors

9. Ameliorating Actions

10. Actions Taken to Reduce Risk.

Already a large-scale national reporting programme -  the National System for Incident 

Reporting (NSIR) in Canada -  has aligned its key medication safety concepts with the 

ICPS fram ew ork .'^C urrently  the IMSN is developing a template for a reporting form with 

a minimum data set based on the ICPS framework which will be piloted in a number of
1 z o

Irish hospitals. Over time as more organisations adopt the ICPS framework, higher
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quality inter-institutional comparison of medication error data will be possible at both a 

national and international level.

7.7.2 Safety Culture Assessment

As discussed in Chapter 4 (Section 4.4.2), safety culture assessment can be effectively used 

to track the success of interventions introduced to address safety concerns identified by 

staff on a particular unit. Once a baseline has been established as is now the case on the 

AMAU, follow up applications of the SAQ would be a means of monitoring staff 

perceptions of the efficacy of initiatives in improving safety for patients and/or staff. In 

addition, the SAQ could be extended to other areas in Hospital X allowing comparison 

between units with the aim of identifying safety deficiencies or weaknesses. Several

healthcare organisations in the US, such as Memorial Hermann Healthcare System and
201Ascension Health undertake this internal benchmarking process on an annual basis. In 

addition, a process of external benchmarking of the safety culture in Irish healthcare 

organisations could be initiated by application of the SAQ to units in several other Irish 

hospitals.

Another future research goal might be the incorporation of safety culture measurement into 

a more formal quality improvement framework, such as a unit-based safety programme in 

Hospital X. Pronovost et al. have described the development and application of one such 

programme -  the Comprehensive Unit Safety Programme (CUSP).^^^ This programme 

arose out of the researchers’ recognition of the fact that many initiatives to improve patient 

safety are fragmented, do not engage local staff, and do not enable improvements to be 

measured. The CUSP overcomes these drawbacks in that it is a programme that integrates 

the many aspects of patient safety, produces empirical results and can be implemented at
01C\the unit level of an organisation. The CUSP is a validated tool involving eight steps, the

970first of which involves the measurement of the baseline safety culture. A number of 

intermediate steps follow which include the education of staff in relation to safety science; 

the identification of staff safety concerns; the adoption of a work area by a senior manager; 

the implementation of safety improvements; and the documentation and sharing of the 

results of the safety initiatives. The cycle concludes with the re-measurement of the safety 

culture within six months in order to evaluate the success of the CUSP as perceived by 

frontline personnel. The implementation of the CUSP in an ICU setting has been shown to 

result in several positive outcomes including a reduction in nurse turnover, decreased
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length o f stay, fewer medication errors and improved staff perceptions o f s a f e t y . U n d e r  

Irish legislation (Safety, Health and Welfare at Work Act 2005) employers are obliged to 

establish a consultation process with their staff in order to identify and manage workplace 

risks.'"'’ In accordance with the legislation, unit-based teams each o f which includes a staff 

safety representative, have now been established in all directorates o f Hospital X. There is 

potential to exploit this pre-existing infrastructure in Hospital X by using one o f the unit- 

based teams to pilot the CUSP on a particular directorate. If found to be successful, the 

CUSP could then be extended to other selected units across the hospital.

7.7.3 Interruptions and Distractions during Medication Administration

Suggestions for future research in the area o f interruptions and distractions include directly 

quantifying the impact o f the interventions described in this study on the volume and 

source o f medication administration errors and assessing the time saved as a result of 

minimising interruptions and distractions during the medication round. At a broader level 

there is a need for the development o f standardised definitions for interruptions and 

distractions and a consistent methodology for recording and analysing work disruptions to 

allow meaningful comparison o f the benefits o f interventions across studies. As 

interruptions and distractions are one o f several contributory factors to medication 

administration errors, Biron has commented that future studies could focus on the relative 

contribution o f interruptions as a means o f prioritising efforts to reduce errors.^°^ Another 

gap in the current research is that o f analysis o f the reasons for interruptions in the first 

instance.^*’̂  This work would help determine which interruptions and distractions are 

avoidable and which are essential; this would in turn inform strategies designed to reduce 

the interruption/distraction rate.

7.7.4 Quality and Safety of Prescribing

The author intends to maintain regular cycles o f audit and feedback in relation to the 

quality o f prescription writing for the foreseeable future in Hospital X. The aim is to 

sustain and build upon positive trends observed to date for several o f the quality indicators 

(allergy box completion, prescriber compliance with forensic identity requirements, 

prescription omissions, and the overall level o f clarity) and determine if  it is possible to 

bring about a measurable improvement in relation to those criteria which thus far have not
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shown a positive trend (unapproved abbreviations, adherence to the generic prescribing 

policy).

As described in Chapter 6, Section 6.5.3 the quality of prescription writing standards and 

the prescribing constraints have now been compiled into a hospital protocol which is 

accessible to all staff via the hospital intranet. In addition, to further embed this protocol 

into the culture of the organisation, it will be incorporated into the next edition o f the 

hospital’s Prescriber’s Guide, which is due to be published in 2011. Medical, nursing, and 

pharmacy staff will be directed to review this protocol during future orientation and 

induction programmes.

A valuable future research goal would be to explore how the work of clinical pharmacists 

could be dovetailed with that of the MSO to a greater extent than is currently the case in 

order to obtain a more robust profile of the quality and safety of prescribing. As previously 

described in Section 2.2.3.4 pharmacists play a central and critical role in the medication 

safety programme by assessing the appropriateness and safety of prescriptions, undertaking 

medication reconciliation, reporting medication errors and near misses, producing best 

practice guidelines and protocols, and providing both patients and staff with medicines 

information. A key source of data not currently being routinely captured is pharmacists’ 

clinical interventions. If this information was collected and analysed in tandem with the 

quality o f prescription writing criteria and the medication errors reported to the voluntary 

reporting system a much more complete overview of the quality o f prescribing would be 

possible. A system for capturing such intervention data electronically is currently being 

investigated by the Pharmacy Department in Hospital X. As discussed in Section 2.2.4.3, 

such a system could potentially be designed to interface electronically with the existing 

online reporting programme. This would obviate the need for duplicate entry into both the 

intervention recording and the medication safety event reporting systems where an 

intervention involves the detection and resolution of a medication error. A pilot of this 

electronic intervention recording system on a test ward would demonstrate the value of 

collecting this additional data and the results could be fed back to the consultants of 

individual teams in the same manner in which the quality of prescription writing data 

currently is.
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7.8 Sustainability

It is intended to incorporate the learning from the data analysis undertaken for this thesis 

into existing education programmes for clinical staff For example, the findings in relation 

to the highest risk medications, error types, and contributory factors (Sections 3.5.7 and 

3.5.8) will be communicated during induction and orientation programmes, at ward in

services and study days, and via medication safety bulletins. By prioritising those 

circumstances associated with the most patient harm, the intention is to prime staff to be 

especially alert to the possibility o f error when encountering these scenarios at ward level. 

In addition, the data analysis will inform the content o f future training initiatives. Between 

August and December 2010, for example, a new mandatory training programme was 

developed for nursing staff in relation to medication administration. This programme 

focuses on reducing medication errors by addressing a key contributory factor identified in 

relation to errors in Hospital X, i.e. deviation from hospital protocol in relation to the 

checking o f  medications before administration. The programme comprises an e-leaming 

module featuring videos scenarios o f nursing staff undertaking the requisite checking 

process for medications, followed by a practical test o f competency at ward level which 

involves a medication assessor observing the nurse undertaking a drug round to ensure 

compliance with protocol.

All o f  the initiatives described in this thesis (safety culture measurement, the ‘Do Not 

Disturb’ interventions, and the projects to improve the quality and safety o f prescribing), 

will be continued for the foreseeable future in Hospital X. The next phase in the 

development o f the medication safety programme is the development o f a set o f 

performance indicators to measure the progress being made. It is proposed that one o f 

these indicators will be the structural measure o f safety culture on different units in the 

organisation. It would be feasible for the MSO to apply the SAQ to one o f the seven 

clinical directorates on a biarmual basis and report the results o f the internal and external 

benchmarking process to the Risk Management Committee.

The quality o f prescription writing criteria will constitute a second set o f formal 

performance indicators for the hospital’s quality, safety, and risk management programme. 

Going forward the task o f auditing prescriptions across the hospital will be handed over to 

medical interns. This development has the benefit o f ensuring the sustainability o f a 

schedule o f quarterly audits. In addition, involving doctors in the process o f self-audit
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should in itself help to increase awareness of the importance of clear and complete 

prescription writing.

In time, if complete or near complete compliance with the requirement for prescriber 

identification on inpatient prescription sheets is achieved, it will be possible to commence 

a process of audit in relation to the prescribing limitations. The clinical pharmacists in 

Hospital X could potentially be involved in this audit process given that they review the 

overwhelming majority o f inpatient kardexes on a daily basis. They are therefore well 

positioned to collect data regarding the identity of the prescriber charting the various 

categories of high-risk medications over a defined time period, for example, one week. As 

with the quality of prescription writing, the results of these audits could then be relayed to 

the consultant-led teams on a regular basis with the aim of maintaining high levels of 

adherence to the limitations.

Once the ‘Do Not Disturb’ system has been extended to all units in Hospital X, a 

worthwhile future goal would be to build in sustainability by establishing a continuing 

programme of evaluation to ensure the system continues to achieve its aims of minimising 

unnecessary interruptions and distractions. This might be achieved by instituting a ‘train 

the trainer’ system focused on CSNs -  a staff group who rotate through the wards in the 

hospital with the aim of improving clinical practice. These CSNs could then undertake 

regular observational studies of the medication rounds on the wards on which they are 

based in order to ensure ongoing evaluation of the system.

7.9 Concluding Statement

Research regarding medication safety in hospitals is as yet in its early stages and very 

limited data has been published in relation to the Irish healthcare setting. The bulk of 

international research has focused on acquiring and analysing data with a view to 

identifying medication-associated risks. Great challenges remain in relation to developing 

techniques to measure the medication safety status of organisations and evaluating the 

impact of in-house medication safety programmes on patient safety. The author of this 

thesis made a research contribution by providing the first detailed description of the design 

o f a medication safety programme in an Irish teaching hospital and by undertaking the first 

in-depth, large-scale, analysis o f medication errors reported within a single healthcare
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institution in Ireland. In addition, a variety o f simple, low-cost, low-technology projects 

were successfully developed and implemented. These initiatives have value from an 

international safety perspective as they have demonstrated a positive impact on 

medication-associated risks and have the potential to be readily transferred to healthcare 

organisations both within Ireland and in other countries.
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Appendix 1: Online Medication Safety Event Reporting Form

Medication Safety Event Form
* M andatory F ield

CATEGORY OF THE EVENT

Actual Near Miss Adverse Drug Reaction (ADR) C N/A C

[s t a g e  o f  p r o c e s s  w h e r e  EVENT OCCURRED

Dispensing |~  Prescription Administration Monitoring |~

TYPE OF EVENT |

Administration technique incorrect r Inform ation missing on prescription r

Contraindicated drug c Interaction (drug-drug, drug-food) r

Docum entation erro r r IV infusion problem f
Docum ented allergy r (diluent type/volum e, rate  of adm inistration)

Dose incorrect r Missed dose c
Drug /  drug form ulation incorrect r Omitted drug r
Drug security  issue r Patient incorrect r
Duplicated dose r Preparation procedure incorrect r
Duplication of therapy r Route incorrect r
Expired drug r Storage incorrect r
Extra dose(s) r Strength of m edication incorrect r
Frequency or tim e incorrect r Unapproved self-m edication r
O ther (p lease  specify below) r

D escr ip tio n  o f  ev en t:

loUTCOME 1
X Did e v e n t  re su lt  in harm  (e .g .  pain . in jury, w o r se n in g  o f  sy m p to m s)?  1 - [?i*l

D eta ils:

ACTION

* W as a ctio n  req u ired  to  tr e a t  th e  p a tien t? 1- b d

Antidote adm inistered r Intensive care r
Drug therapy r CPR adm inistered r
Laboratory te s ts  perform ed r Oxygen r
Observation of vital signs increased r O ther (p lease  specify below) r
1 1

D e ta ils  o f  a c t io n /s  req u ired  to  tr e a t  patient:

D e ta ils  o f  a c t io n s  p la n n e d /ta k e n  to  p r e v e n t recu rren ce:

CNM notified : Yes C~ No N am e:

Prim ary te a m  in form ed : Yes C No C N am e: { {
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CONTRIBUTING FACTORS

Id e n t ify  a n y  a p p a re n t c o n trib u tin g  fa c to r (s )  to  e v e n t

Calculation error r Medication not cancelled r
Communication factors r Medication unavailable r
Documentation error r Multiple kardexes for patient r
Drug look-alike/sound-alike confusion r Order misinterpreted/misread r
Equipment malfunction r Procedure/policy not available r
Illegible/unclear prescription r Procedure/policy not followed r
Information missing on prescription r Transcription error r
Knowledge/skills deficit 

O th er (p le a s e  s p e c ify ):

r Work environment factors r

M E D IC A TIO N (S ) INVOLVED  

G en eric  n a m e (s ): (e.g. predniso lone)

B rand n a m e {s ) if a p p iic ab le : (e .g .D e ltacortrit)

S tre n g th (s ) /c o n c e n tra t io n (s );  do sag e  fo rm (s ); ro u te (s );  (e.g. 5m g tab le ts po )

Batch N um ber; E x p iry  D ate: I -  I.y I  / 1 -  / 1 -
(Batch no. and E xp iry  Date a re  requ ired  i f  repo rting  an adverse  drug reaction o r a flaw  with a p a rticu la r m edication)

IN F U S IO N  PUMP DETAILS

Brand/Make of pump; | - Select One - 

Type of pump: H

other;

Have Medical Physics been contacted’  

TIM E  &  LOCATION DETAILS

*  W a rd /D e p a r tm e n t:

| v |  O ther;

3  SJH Pump Asset Number:

Select One - ]  O ther;

* D a te  o f O ccurrence : (D O /m m / y v y v ) | - [v |  /  | - | v ]  /  | -

T im e  o f O ccurrence : | - | v |  : | - | y |  (2 4 h r )

I P A TIE N T DETAILS

P a tie n t N am e:

S ex  o f P atien t;

P a tie n t DOB;

*  P a tie n t MRN:

S p e c ia lity  o f p a tie n t's  te a m :

M a le  C  F e m a le  C

I -  M / F  [ ^ / l -  ~ l ^

Select One ■

REPORTER DETAILS

*  Fu ll N am e:

*  C lin ica l D ivis ion:

O ther;

E x t./B le e p :  

^  *  Job T itle ;

S ub m it
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Appendix 2: Definitions o f M edication Safety Events on R eporting Form

Administration Technique Incorrect: refers to when any aspect of the technique used to 

administer a drug is incorrect, e.g. when an inappropriate volume of injection is 

administered at any one site.

Contraindicated Drug: refers to when a drug is prescribed for, or administered to, a 

patient for whom the agent is contraindicated because of his/her disease status. 

Documented Allergy: refers to the prescribing of a specific drug or a drug from a class to 

which the patient has previously experienced an allergy that has been documented in the 

patient notes/drug kardex.

Documentation Error: refers to either the omission of essential details in the prescription 

or administration record on the drug kardex or inaccurate documentation in the 

administration record on the drug kardex.

Dose Incorrect: refers to when the dose of drug prescribed, dispensed or administered is 

incorrect. This may be defined as the wrong number of pre-formed dosage units (such as 

tablets) or when the dose is more than 5% different from the correct dose (as with a liquid, 

for example).

Drug / Drug Formulation Incorrect: refers to when the drug or drug formulation (tablet, 

capsule, liquid, injection etc.) prescribed, dispensed or administered is incorrect or 

unsuitable. It includes situations where sustained-release, modified-release or enteric- 

coated preparations are crushed, as this alters the release properties of the formulation.

Drug Security Issue: refers to breach of protocol regarding the safe and secure handing 

of medications, e.g. need for secure storage o f controlled drugs in a controlled drugs 

cabinet at ward level.

Duplication of Therapy; refers to the inappropriate prescription and/or administration of 

two or more medications for the same indication.

Duplicated Dose: this refers to when a prescribed dose is inadvertently administered twice 

or more for the particular dose.

Expired Drug: refers to the dispensing or administration of a medication which has 

exceeded its shelf-life.

Extra Dose(s): refers to when an additional dose(s) of drug is administered beyond the 

intended treatment duration, such as a dose given on the basis of an expired prescription, 

after a drug has been discontinued or after a drug has been put on hold.

Frequency or Time Incorrect: refers to when a drug is prescribed or administered at the 

incorrect dosing frequency or time. In the case o f administration, this can be taken to mean
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the administration of a dose more than one hour before or after the scheduled time of 

administration, in the absence of an acceptable reason.

Information missing on prescription: refers to when essential details such as the dose or 

route of administration are missing from the prescription.

Interaction: unintentional prescription and/or administration of two or more medications 

or a medication(s) and a food/enteral feed which have a clinically significant interaction 

with each other.

IV Infusion Problem: refers to when an incorrect diluent type or volume or an incorrect 

rate of administration are chosen, when either prescribing or administering the drug.

Missed Dose: refers to when the dose of a prescribed drug is not administered by the time 

the next dose is due. The following do not count as missed doses: a patient refusing 

medication or a dose withheld for a legitimate reason {e.g. patient is nil by mouth).

Omitted Drug: refers to when a drug, which should have been prescribed, has been 

erroneously overlooked. This may be due to a transcription error or unfamiliarity with 

recommended adjunctive therapy, e.g. the need for co-prescription of laxatives with potent 

opiates.

Other: refers to any medication safety issue arising that cannot be accounted for by the 

categories above.

Patient Incorrect: refers to when a dose of a prescribed drug is administered to the wrong 

patient.

Preparation Procedure Incorrect: refers to an inappropriate method of preparation for 

the drug, e.g. the use of an unsuitable reconstitution solution type or volume when 

reconstituting an IV injection.

Route Incorrect: refers to when an incorrect route of administration is either prescribed 

or used when administering the drug. This category also includes any doses given at the 

wrong site of administration {e.g. right ear instead of left).

Strength Incorrect: refers to when the strength of a drug prescribed, dispensed or

administered is incorrect.

Storage Incorrect: refers to when a drug has not been stored according to the

manufacturer’s recommendations, e.g. the storage of a drug intended for refrigeration at 

room temperature, or vice versa.

Unapproved Self-Administration: refers to when a patient self-administers from his/her 

own store of medication, without the knowledge o f healthcare professionals on the ward.
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Appendix 3: Sample Medication Safety Bulletin

Eileen ReUhan, Medication Safety Officer 2"̂  Quarter, 2009

MedicationSafetyBulletin!
A risk fo re seen  is half av o id ed ....

Insulin Kardex
Hospital X

INSULIN
P m crip tion

ShM t

R 0 9 0

Wards should order supplies of the new 
design of Insulin kardex from Materials 
Management:

- document code: R090
- nsv code: WMT 0078

All supplies of the old kardexes should 
be destroyed as soon as the new stock 
is available on the ward.

Medication Packaaina
Be aware that a range of 
medications
manufactured by the one 
company can have very 
similar packaging.

In the example opposite 
the manufacturer has 
used same colour and 
style of packaging for the 
medications Serenace® 
(haloperidol) and 
Zorclone* (zoplclone).

Manufacturers also sometimes use virtually identical 
packaging for different strengths of the same medication. 
Reducing the risk
Look-alike packaging is a widespread problem. To avoid 
medication errors, staff should never rely on the colour and 
style of packaging to identify a medication; the product name 
and strength must always be carefully checked.

Zordone.

(Zoptdont)

>OxvNorm Concentrate Oral Solution
Three 10-fold dosing errors involving OxyNorm Concentrate® 
lOmg/ml oral solution have been reported.
Example: A patient was administered 2.5ml of OxyNorm 
Concentrate® oral solution instead of 0.25ml {i.e. 25 mg of 
oxycodone instead of 2.5mg).

Reducing th e  Risk
/  To draw attention to the high potency of this preparation, the 
pharmacy department is over-labelling Oxynorm Concentrate® 
lOmg/ml oral solution bottles with the following warning:

H IG H  C O N C E N T R A T IO N  !
1 ml =  lOmg Oxycodone

AV enous Throm boprophylaxis
The new edition (2009) of the Prescriber's Guide contains 
detailed guidelines regarding venous thromboprophylaxis for

acutely ill medical patients and for surgical patients. Staff should 
consult the flowcharts on pages 270 & 271 of the Guide.

I  Returning M edications to  Pharm acy
The storage of non-stock medication on a ward when it is no longer 
required increases the risk of the incorrect medication being selected 
and a medication error occurring.
The following general categories of medication and specific 
individual medications have been found to be of particular risk: 
General Categories
♦  High potency and high alert medications.
♦  Rarely-prescribed medications which staff are unfamiliar with.
♦  Commonly-prescribed medications present on the ward as 

atypical formulations, strengths, or concentrations.
Specific Medications
♦  Controlled medications (MDAs) especially:

- liquids: OxyNorm Concentrate®, Oramorph Oral Solution®
- preparations with multiple strengths available e.g. Palladone®
- sound-alike drugs e.g. OxyNorm®, OxyContin®, Oramorph®

♦  Midazolam injection
♦  Methotrexate tablets 
Reducing th e  Risk
/  Any non-stock medication no longer required on the ward should 
be returned regularly to pharmacy by the clinical pharmacists.
/  Nursing staff can assist pharmacists in this process by highlighting 
items no longer in use and/or by placing unneeded medication in a 
designated storage box at ward level, for collection and return.aJPrescribina Heparin Correctly
According to the hospital IV Administration Guidelines, heparin is 
administered as a bolus dose, followed by an IV maintenance 
infusion. Both the bolus dose and the maintenance dose must be 
individualised according to the patient's weight.

Example: Mr HP, a 70 kg patient 

Bolus Dose: 80 units/kg
Individualised dose for Mr HP: 80 units x 70 kg = 5,600 units.

Initial Maintenance Dose: 18 units/kg/hr of a standard 
infusion of 10,000 units of heparin in 100ml of saline 0.9% or 
glucose 5%.
Individualised dose for Mr HP: 18 units x 70 kg = 1,260 
units/hr, i.e. 12.6 ml/hr.
Adjust the infusion rate according to the APTTR,

✓ As a controlled drug, oxycodone is considered to be a high risk 
medication and it requires the most stringent level of checking, 
i.e. a two-person check' [Medicines Management Protocol NA (Pt) 
007]. A two person check involves double checking of both the 
medication and the patient ID by a second person and the 
witnessing of administration of medication by a second person.
/  Any unused OxyNorm Concentrate® on wards should be signed 
out of the MDA register by a pharmacist and nurse and returned 
to pharmacy for disposal.

See the heparin monograph in the hospital IV Administration 
Guidelines for further details. The Guidelines are available on the 
wards as a hard copy and on the intranet.
p— ;—  Alert S tickers for K ardexes
L___________ Wards should stock a supply of medication alert
stickers for attachment to regular kardexes. They can be ordered 
from Materials Management using the nsv codes below:
Alert Sticker NSV Code
Chemotherapy Kardex WGB3156
Similar Patient Name WGB3152
Insulin Kardex WGB2973
Warfarin WGB2892

Contact D etails M edication Safety  Office:
Ext: Email:
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Safety Attitudes Questionnaire: Acute Medical Admissions Units

Demographic Information
1. Select your healthcare discipline AHplHI Doctordl CNM/CNS/CF/CPCLJ Staff Nursei--1 HCaEH

(AHP=AWed Healthcare Professional (includes clinical nutritionists^ occupational therapists^ pharmacists^ physiotherapists^ social workers^ speech &  language therapists 
CNM=Ctinicat Nurse Manager, CNS=Clinical Nurse Specialist, CF=CHnical facilitator, CPC=Clinical Placement Co-Ordinator, HCA=Healthcare Assistant)

2. How long have you been employed In the hospital? <6 monthsO 6 months-1 y rQ  1-5 years[_] 5-10 yrs O  >10 yrs[ [

3. How long have you been working on the AMAU? monthsD 6 months-1 yr □  1-2 yearsLJ 2-5 yrs □  >S yrs □

Please answer the following questions with respect to working on the AMAUs or in the hospital generally, as applicable. Tick the appropriate response

Disagree
Strongly

Disagree
Slightly Neutral

Agree
Slightly Agree N/A

4. It is easy for personnel on the AMAUs to ask questions when there is something that they do not understand.. Q □ □ □ □ □
5. The culture on the AMAUs makes it easy to learn from the errors of others □ □ □ □ □ □

6. The hospital is a good place to work. □ □ □ □ □ □
7. When my workload becomes excessive, my performance is impaired. □ □ □ □ □ □

8. Hospital managers do not knowingly compromise the safety of patients. □ □ □ □ □ □

9. All the necessary information for diagnostic and therapeutic decisions is routinely available to me. □ □ □ □ □ □

10. I have the support I  need from other personnel to care for patients. □ □ □ □ □ □

11. Clinical errors are handled appropriately on the AMAUs. □ □ □ □ □ □

12. I am proud to work at this hospital. □ □ □ □ □ □

13. I am more likely to make errors in tense or hostile situations. □ □ □ □ □ □

14. Hospital management supports my daily efforts. □ □ □ □ □ □

15. The hospital deals constructively with problem employees. □ □ □ □ □ □

16. Input from my discipline is well received on the AMAUs. □ □ □ □ □ □

17. I know the proper channels to direct questions regarding patient safety on the AMAUs.
□ □ □ □ □ □

18. Working in the hospital is like being part of a large family. □ □ □ □ □ □

19. I am provided with adequate timely information about events in the hospital that might affect my work. □ □ □ □ □ □

20. Fatigue impairs my performance during emergency situations (e.g. emergency resuscitation, seizure). □ □ □ □ □ □
Appendix 4 continued overleaf

A
ppendix 

4: 
Safety 

A
ttitudes 

Q
uestionnaire



300

Appendix 4 continued

D is a g r e e D is a g r e e N e u t r a l A g r e e
S t r o n g l y S l i g h t l y S l i g h t l y A g r e e N / A

2 1 .  T r a i n e e s  in  m y  d i s c i p l i n e  a r e  a d e q u a t e l y  s u p e r v i s e d . □ □ □ □ □ □
2 2 .  On t h e  A M A U s ,  i t  is  d i f f i c u l t  to  s p e a k  u p  i f  I  p e r c e i v e  a p r o b l e m  w i t h  p a t i e n t  c a r e . □ □ □ □ □ □
2 3 .  I  a m  e n c o u r a g e d  b y  m y  c o l l e a g u e s  to  r e p o r t  a n y  p a t i e n t  s a f e t y  c o n c e r n s  I  m a y  h a v e . □ □ □ □ □ □
2 4 .  M o r a le  o n  t h e  A M A U s  is  h ig h . □ □ □ □ □ □
2 5 .  I  a m  le s s  e f f e c t i v e  a t  w o r k  w h e n  f a t i g u e d . □ □ □ □ □ □
2 6 .  T h e  l e v e l s  o f  s t a f f i n g  o n  t h e  A M A U s  a r e  s u f f i c i e n t  t o  h a n d le  t h e  n u m b e r  o f  p a t i e n t s . □ □ □ □ □ □
2 7 .  T h e  h o s p i t a l  d o e s  a g o o d  j o b  o f  t r a i n i n g  n e w  p e r s o n n e l . □ □ □ □ □ □
2 8 .  D i s a g r e e m e n t s  o n  t h e  A M A U s  a re  r e s o l v e d  a p p r o p r i a t e l y ,  i.e . n o t  w h o  is  r i g h t  b u t  w h a t ' s  is b e s t  f o r  t h e  p a t i e n t .  Q □ □ □ □ □

2 9 .  I  r e c e i v e  a p p r o p r i a t e  f e e d b a c k  a b o u t  m y  p e r f o r m a n c e . □ □ □ □ □ □

3 0 .  I  l i k e  m y  j o b . □ □ □ □ □ □

3 1 .  A l l  s t a f f  o n  t h e  A M A U s  w o r k  t o g e t h e r  as  p a r t  o f  a w e l l  c o - o r d i n a t e d  t e a m . □ □ □ □ □ □

3 2 .  I  w o u l d  f e e l  s a fe  b e in g  t r e a t e d  o n  t h e  A M A U s  as  a p a t i e n t . □ □ □ □ □ □
3 3 .  On t h e  A M A U s ,  i t  is  d i f f i c u l t  to  d is c u s s  e r r o r s . □ □ □ □ □ □
3 4 .  U se  t h e  s c a le  t o  d e s c r i b e  t h e  q u a l i t y  o f  C o m m u n ic a t i o n  a n d  C o l l a b o r a t i o n  y o u  h a v e  e x p e r i e n c e d  w i t h  t h e  f o l l o w i n g  h e a l t h c a r e  p r o f e s s io n a l s  o n  t h e A M A U s .

V. L ow L o w A d e q u a te H ig h V. H ig h N / A

A l l i e d  H e a l t h c a r e  P r o f e s s io n a ls □ □ □ □ □ □
D o c t o  rs □ □ □ □ □ □
C N M s / C N S s / C F s / C P C s □ □ □ □ □ □
S t a f f  N u r s e s □ □ □ □ □ □
H e a l t h c a r e  A s s i s t a n t s □ □ □ □ □ □
3 5 .  W h a t  a r e  y o u r  t o p  t h r e e  r e c o m m e n d a t i o n s  f o r  i m p r o v i n g  s a f e t y  o n  t h e  A M A U s ?  

1 . 
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Appendix 5: Demographic Data Collection Form for Interruption/

Distraction Study
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Medicat ion Adm in is t ra t ion  I n t e r r u p t i o n / D i s t r a c t i o n  O b se rv a t io n  S h e e t

W a r d  R o u n d  n u m b e r : _________  Wa r d  N a m e : _____________________  D a t e : __ / ____ / ________

Ro u n d  c o m m e n c e s : _______:________ h o u r s  Ro u n d  e n d s : ________ :_________ h o u r s

D o c t o r S t a f f  N u r s e P e r s o n n e l C o n v e r s a t i o n P h o n e  C a l l V i s i t o r O t h e r  P a t i e n t M i s s i n g
M e d i c a t i o n N o i s e E m e r g e n c y O t h e r

1

2

3

4

5

6

7

8

o
O'
y)
f t
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Appendix 7: Medication Abbreviation Guidelines in Hospital X

1.0 DOSES
The following units only may be abbreviated as follows:

Abbreviation Definition Abbreviation Definition

mg milligram mmol m illimole

g gram ml millilitre

kg kilogram L litre

Never abbreviate the following: International Units, M icrograms, Nanograms, Units.

Never use the unit cubic centimetre, or the abbreviations c.c. or cm^ to denote millilitres (mis)

2.0 DECIMAL POINTS
Never use a decimal point before a trailing zero, e.g. 5 mg is correct; not 5.0 mg . Always use zero 

before a decimal when the dose is less than a whole unit, e.g. 0.5 ml not .5 ml;

The use o f  the decimal point is only otherwise acceptable to express a range, e.g. 0.5 to 1 g.

Quantity Rule

> 1  kg Should be written in terms o f kilograms, e.g. 1.5 kg

> 1 g and < 1 kg Should be written in terms o f  grams, e.g. 1.5 g

> 1 mg and < Ig Should be written in term s o f milligrams, e.g. 500 mg

> 1 microgram and 

< Im g

Should be written in terms o f micrograms, e.g. 500 micrograms, or 

according to the m anufacturer’s labeled strength o f the proprietary name o f 

individual medicines, e.g. digoxin 0.25 mg

The rules in the table above apply by extrapolation to litres/millilitres and microlitres

3.0 TIME ABBREVIATIONS
The following abbreviations are applications with regard to times/rates o f administration.

Abbreviation Definition

hr hour

min minute

sec second

Days of the Week

Days o f the week should not be abbreviated but should always be written in full. For drugs to be 

administered only on specific days o f the week then those days should always be written in full.

4.0 ROUTES
The following abbreviations may be used for routes o f administration
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Abbreviation Definition Abbreviation Definition

IV Intravenously SC Subcutaneously

IM Intramuscular PR Rectal ly

PO Orally SL Sublingually

PV Vaginally

Abbreviations may not be used for other routes.

Instead, write the term in full, e.g. intradermally, intrathecally, intraperitoneally.

5.0 FREQUENCY OF ADMEVISTRATRION
Always specify the dose and frequency. In the case of preparations to be taken “as required”, 

always specify the minimum dose interval, e.g. paracetamol 1 g every 6 hours prn. Drugs must be 

prescribed by dose, e.g. 5 mg, except for combined preparations, when number of tablets must be 

specified. Directions should generally be written in full without abbreviations.

Abbreviation Definition Interpretation

ac Ante Cibum 

(before food)

pc Post Cibum 

(after food)

pm As required

bd Twice daily Ideally means every twelve hours. For drugs which are 

prescribed twice daily and are not intended for 

administration at twelve hourly intervals the specific 

instructions should be included on the prescription i.e. 

for diuretics the dose should read, as appropriate, 1 in 

the morning and 1 at lunchtime e(c.

tds Three times daily Ideally means every 8 hours

qds Four times daily Ideally means every six hours -  it is generally 

impractical to administer any medicine at strictly 6- 

hourly intervals as the patient would have to be 

awakened.

Mane Morning

Nocte Night time

Stat Immediately

No other abbreviation or Latin term may be used. Specifically, the following terms are 

unacceptable.
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Unacceptable Abbreviation Correct term (always write in full)

Alt. Die on alternate days

o.d. once daily

Once daily: This means every 24 hours. For drugs which are intended for administration at a 

specific time the prescription should reflect this fact and not be prescribed simply as once daily, i.e. 

diuretics in the morning, hypnotics at night. Care should be taken when a drug is prescribed once 

daily that the patient will take the drug at the same time each day or else compliance problems can 

arise. In the case of drugs that are being prescribed at particular hourly frequencies, the only 

acceptable ways of writing these are:

■ 12 hourly or twelve hourly or every 12 hours or every twelve hours,

■ 4 hourly or four hourly or every 4 hours or every four hours.

6.0 DRUGS AND MEAL TIMES
Dietary considerations should be taken into account when drugs are being prescribed or 

administered. If drugs are best taken on an empty stomach they should be given at least 30 minutes

before the next mealtime. If drugs are best taken with or after meals then they should be given at

meal times.

7.0 ELECTROLYTES AND TRACE ELEMENTS
The following abbreviations for electrolytes are acceptable:

Abbreviation Definition

Ca2+ Calcium

Cl- Chloride

K+ Potassium

Mg2+ Magnesium

Na+ Sodium

The following terms should never be abbreviated:

Acetate Copper Iodide Molybdenum Zinc

Aluminium Ferric Iron Phosphate

Bicarbonate Ferrous Lactate Selenium

Chromium Fluoride Manganese Sulphate
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8.0 DRUG GROUPS

Some drug groups/terms may be abbreviated as shown in the following table.

Abbreviation Definition

ACE inhibitor Angiotensin Converting Enzyme inhibitor

DMARDs Disease M odifying Anti-rheumatic Drugs

EC Enteric coated preparations

GTN * Glyceryl Trinitrate

H2 antagonists Histamine2 Receptor Antagonists

HRT Hormone Replacement Therapy

KCl * Potassium chloride

MAOI Mono Amine Oxidase Inhibitor

MR Modified release

NaCl Sodium Chloride

NSAIDs Non-Steroidal Anti-Inflammatory Drugs

PPI Protein Pump Inhibitor

SNRI Selective Noradrenaline Reuptake Inhibitor

SSRI Selective Serotonin Reuptake Inhibitor

SR Sustained Release

TCAD Tricyclic Antidepressant Therapy

XL Long Acting

*D rug  nam es th a t m ay  be ab b rev ia ted  -  generally  d rug  nam es m ust n ev er be ab b rev ia ted
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Appendix 8: Allergy Box Completion’ Poster for Quality of Prescription

Writing Study

Prescnbe

Allergy Box Completion

From Monday, 2nd November, 2009 

doctors must complete allergy boxes on kardexes.

In-Patl*nt Prescription Slieet
Atcrt Labels ( «.g. in tu lir . warfarin etc) Affix her*

Doctor must 
complete

N f t m e :  (AfKs lden|jfk;«Oon hof«<

M.R.N:

Date of Birth:

Ward:

Consultant(s):

Date o f Adm ission:
Day Month Year- 20_

W eight (kg):

Allergies I Sensitivities: Yes □  No □

Name of Medication /  D ietary iteTi /  O ther Substance 
allergic or sensitisre to

Details of Reaction:

► From this date, nurses will no longer be authorised to administer medications 

from a kardex where the allergy box has not been completed.

► Allergy documentation is the first issue to be addressed by a newly-introduced

process of audit of the legibility & clarity of prescribing in SJH.

The ongoing audits will be undertaken by a multidisciplinary group of medical, 

pharmacy, nursing & medication safety representatives.

► Issues of concern will be followed up with individual doctors, by the consultants 

on the group.

Action Approved by: Medical Board
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Appendix 9: ‘Signature Bank Completion’ Poster for Quality of

Prescription Writing Study

Prescribe ^

y  SWItUtUTC Bank Completion

From Monday, 30th November, 2009
doctors must complete the Signature bank on kardexes.

SIGNATURE OF PRESCRIBER

Signature Print name & Medical Reg. No. Contact No.

7®%^ ^OE BLOGGS  ̂ ( l 2 3 ^

3 pieces of essential information
1. Name
2. Medical registration number
3. Contact number

A Why is this important?
♦  Non-completion of the signature bank means that prescibers often cannot be traced if there is a 

query with a prescription. This greatly increases the risk of medication errors.

^ Section 43(8) of the Medical Practitioners Act 2007 requires registered medical practitioners to 

quote their registration number on all medical prescriptions and all other documentation and 

records, whether in paper or electronic format, relating to their medical practice.

Signature bank completion by doctors is the second issue to be addressed by a process of ongoing 

audit of the legibility & clarity of prescribing in Hospital x.

Issues of concern will be followed up with individual doctors by D r , consultant physician.

Action Approved by: Medical Board
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Appendix 10: ‘Illegible Prescribing’ Poster for Quality of Prescription

Writing Study

Prescribe

Illegible Prescribing
From Monday, 7th December, 2009 

doctors must ensure all prescriptions are legible

Examples of poor legibility:
Joined writing 
reduces clarity of 
medication name 
(Azithromycin)

DRUG

Frequency unclear. Intended to 
be '0 D ‘ for once daily. 'O D ' is 
an unapproved abbreviation 
because o f tlie likelihood of 
confusion with 'BD'

A )  dvx:.
! Fr«juency Route

Units unclear 
(dose is 
intended to 
bel.25g)

,__
Additional Infomnation j

IMWC

C-j

DRUG

Frequency Route

tddttlonal Information

D rs

14

18

Pharmacist Stop date Pharmacist

22

Y a~

Dose is illegible:
2.5mg or 7.5mg?

Improving Legibility

• Unjoined writing, i.e. separated rather than connected letters.

•  Ensure numbers are carefully constructed as confusion occurrs very easily between certain digits, 

e.g. ‘2 ’ and ‘7 ’ and ‘6 ’ and ‘O'.

•  Avoid using ‘loops' in your writing.

•  Close the tops of letters and numbers. This prevents a ‘0 for being mistaken as a 'U'.

•  Cross ‘f  and ‘f  and dot ‘I' and 'j' as soon as you write them.

•  Reduce the slant of letters—the more slant the more difficult to read.

•  Check what the appropriate units are (g, mg, microgram etc.) before charting a dose.

•  Reread your own writing to evaluate If it is clear and legible.

Illegible prescribing is the third issue to be addressed by a process of ongoing audit of the legibility 
& clarity of prescribing in Hospital X.

Issues of concern will be followed up with individual doctors by Dr , consultant physician.

Action Approved by: Medical Board
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Appendix 11: ‘Unclear Prescribing’ Poster for Quality of Prescription 

Writing Study

Prescnbe

Unclear Prescribing
► From Monday, 4th January 2010, doctors must ensure all 

prescriptions are clear i.e. comprehensible.

►Any prescriptions which are highlighted as being unclear must be 

rewritten by a prescriber.

Prescription Clarity Means;

X No unapproved abbreviations
\ 'irw  AbbmHatiims Ciutdcbnc* for 1 Nwpital X on the intranci ai the fr)llr>viinp Imk  ____________ ____________

^  Generic prescribing

^  All essential details (e.g. dose, frequency, route) are documented 

Examples of Unclear Prescribing:
Essentia’ inftytnation misting no route 
or (reouency speciried An unapproved 
abtKeviatior has been used ( SCr tw 
subcutaneous infusion)

Frequency unclear The abbreviation 
of 'CD for ortce daily' is unapproved 
because of the high likelihood of it 
being misread as BD
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Unclear prescribing is the fourth issue to be addressed by a process of ongoing audit of the 

legibility & clarity of prescribing in Hospital X.

Issues of concern will be followed up with individual doctors by Dr._________ , consultant physician.

Action Apprtjvrd by: Mtdical
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M edication Route Indication Exam ples Lim itation

Cytotoxic &

Anti-neoplastic

Agents

Any Any

(Oncologic &

non-oncologic

conditions)

All cytotoxics/ anti-neoplastics including:

■ Mitomycin C for bladder installation

■ Bleomycin for pleural effusion

" Methotrexate orally for rheumatoid arthritis

■ Cyclophosphamide orally in dermatology

■ Monoclonal antibodies for cancer treatment, e.g. 

Traztuzumab (Herceptin®), Bevacizumab 

(Avastin®), Rituximab (MabThera®)

Prescribing must only be 

undertaken by a registrar or 

consultant.

Fentanyl IV Any

1 notropes IV Any Dobutamine (interns can administer for resuscitation) 

Dopamine Prescribing must only be

Midazolam IV orIM Any undertaken by a SHO,

Biological Agents Any Non-oncologic

conditions

Monoclonal antibodies, e.g. Infliximab (Remicade®), 

Abciximab (Reopro®), Etanercept (Enbrel®)

Interferons: Interferon alfa (e.g. Intron A®), 

Peginterferon alfa (e.g. Pegasys®), Interferon beta 

(e.g. Avonex®)

registrar or consultant.
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Appendix 12 continued

Medication Route Indication Examples Limitation

Anti-Epileptics IV Any Sodium valproate (Epilim®) 

Phenytoin (Epanutin®)

Initiation of Therapy & Dosage Changes

Interns must not initiate therapy or prescribe dosage

changes

Follow-Up Prescriptions

Interns may write follow-up prescriptions when:

■ the initial prescription during a patient’s 

admission was written by a SHO, registrar or 

consultant.

■ permission to do so has been granted by a SHO, 

registrar or consultant

Prescribing for Patients Admitted on these Medications

Interns may prescribe these medications for a patient

admitted whilst taking them when:

■ the medication type and dose have been 

confirmed with a SHO, registrar or consultant

■ the fact that the dose has been confirmed with a 

named SHO, registrar or consultant has been 

documented in the medical notes

Erythropoietins Any Any Darbepoetin alfa (Aranesp®), 

Epoetin beta (Neo Recormon®)

GCSF Any Any Filgrastim (Neupogen®)

Amphotericin Any Any Amphotericin (Fungizone®) 

Amphotericin b-lipid complex 

(Abelcet®)

Liposomal amphotericin 

(AmBisome®)

Insulin Any Any All

Opiates IV orIM Any All (except IV fentanyl)

Low Molecular 

Weight Heparins
SC

Treatment

doses
Enoxaparin, Tinzaparin

Weight of patient, dose/kg and total dose must be specified 

on the prescription before nursing staff are authorised to 

administer.


