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About this document: 
 
This document aims to summarize a non-systematic scan of the international patient 
safety literature relating to patient safety in primary care settings in general, and Scottish 
general medical practice in particular.  It may therefore be of interest to a wide range of 
clinical and non-clinical health care staff, whether new to or more experienced in the 
nascent discipline of patient safety.   
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Executive Summary 

 

Section 1: An introduction to the discipline of patient safety  

 

Patient safety was highlighted as a problem in the UK by a number of high-profile 

incidents which received wide media coverage in the last decade of the twentieth century.  

In response, a number of secondary care patient safety improvement initiatives have 

since been implemented, for example The Safer Patients Initiative (2004 until 2008) and 

the Scottish Patient Safety Programme (2008 to present). The Safety Improvement in 

Primary Care (SIPC) programme started in 2010 in Scotland. It aims to become the first 

known programme to implement safety improvements in primary care on a national basis 

by 2013. 

 

Patient safety is a relatively new discipline with its own evolving terminology. As a result 

the same term often has different definitions,(1) other words are used interchangeably, 

new terms are constantly being added and the meanings of words evolve.(2) A 

standardized patient safety vocabulary is an essential requirement for effective patient 

safety research and improvement and is currently being developed.(3) 

 

There are several primary care patient safety taxonomies, but few that have been 

validated.(4)(5) A validated taxonomy is a requisite step to prevent and reduce error and 

harm.(6) More recently, the World Health Organization (WHO) has proposed a universal 

patient safety classification system.(7)  

 

Section 2: The incidence, nature and outcome of health care error 

 

There has been no large-scale epidemiological study to reliably quantify error and harm 

rates in primary care.  However, a substantial minority of errors results in patient harm 

and may be preventable.(4) The majority of harm incidents are minor or moderate in 

severity, but some have serious consequences, including hospital admission and even 

death.(8)   

 

Investigation errors occur in all stages of the investigation process, but more frequently 

involves: failure to investigate, test result not relayed to clinician or clinician not acting on 

results.(9)   
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Diagnostic error is the most common reason for medico-legal claims, yet is rarely reported 

and research remains insufficient.(10) The overall diagnostic error rate in patients 

admitted to hospital from primary care range from 2 to 4%.(11) 

 

Adverse drug events (ADE) affects up to 20% of patients irrespective of country or 

specific clinical setting.(12) Between 10 and 50% may be preventable.(13) The majority of 

ADE are of minor or moderate severity, but a substantial minority is serious, with as many 

as 7.6% associated with a hospital admission.(14) ADE are caused by ‘complex and 

multifaceted’ errors that occur in all stages of the medication use system.(15)   A handful 

of medications are associated with the majority of ADE.(16) Reducing ADE will require 

multiple interventions as well as improved understanding of the causes.(17) 

 

The ‘boundaries’ of general practice interface with a wide range of other health care 

services. The risk of health care error is increased by lack of continuity and inadequate 

communication.(18) A substantial proportion of discharge medication is unjustified or 

omitted.(19)   

 

Very little is known about the incidence, causes or outcomes of error in the UK out of 

hours (OOH) setting.(20) Telephone triaging introduces patient safety risk, but may be 

more dependent on training, previous experience and record keeping than on the type of 

health care provider.(21) 

 

Discrepancies between recorded and actual medication use and allergies increase 

risk.(22) Information handling errors may account for up to 29% of primary care 

errors.(23) Work environment and workplace factors may impact positive or negatively on 

patient safety.(24)  

 

Section 3: Patient safety research methods 

 

Different methods detect adverse event with different levels of precision and accuracy and 

little or no ‘overlap’ between the types of patient safety incidents.(25) Medical record 

review can detect more harm than any other method. However, the majority of studies 

using this method are limited by poor to moderate inter-rater reliability.(26) The general 

consensus is to combine a ‘mix of methods’ when aiming to quantify patient 

safety.(25)(27)   
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Incident reporting systems (IRS) underestimate the true incidence of error and harm.(28)  

Reported incidents may have important educational benefits, but a number of barriers to 

clinician engagement have been described in the UK primary care setting.(29)   

 

Mortality data and patient safety intuitively seem linked, but there is no evidence of its use 

or impact in general practice.(30) There are important reliability concerns about attitudinal 

surveys and adverse event measurement. (31) Perceptions of GPs does not ‘completely 

match’ those presented in published papers and policy documents or by patients’.(32) 

Patients report access and relationship problems and psychological harm more than 

physical harm and technical, diagnostic or treatment errors.(33) 

 

Section 4: Improving patient safety 

 

The majority of patient safety research is descriptive, with very few studies focusing on 

practical improvement interventions. Examples of piloted, formal safety improvement 

interventions include: pharmacist-led medication reviews, chronic disease nurse-led 

protocol management, education programmes for GPs and ‘complex’ interventions.(34) 

There is no evidence (so far) that any formal primary care intervention effectively reduces 

harm. However, informal measures such as mitigation may already be present in some 

systems.  Mitigation often goes unrecognized but has been estimated to ‘stop’ up to a fifth 

of all errors.(35) Recognizing mitigation may unlock a useful resource, given all health 

care staff, patients and their families are potential ‘mitigators’.   

 

Successful patient safety interventions will likely require a multi-method approach, 

rigorous evaluation, more research and education. Effective education implies protected 

time, self-reflection and additional resources.(36) Future research should focus on 

effective solutions that reduce harm.(37) The main priority is to work ‘on the nuts and 

bolts of how we turn measurement for improvement into tangible change in practice’.(38)  
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Section 1: An introduction to the discipline of patient safety  

 

 

The recent history of patient safety improvement in the UK 

 

Patient safety was highlighted as a problem in the UK by a number of high-profile 

incidents which received wide media coverage in the last decade of the twentieth century.  

In response, the Department of Health published ‘An Organisation with a Memory’ in 

2000. The report’s key messages were that health care should learn lessons from 

adverse events and system-wide, formal patient safety improvement initiatives were 

necessary.  A list of other influential reports and a timeline summary of improvement 

initiatives are provided in Appendix 1. 

 

The Safer Patients Initiative (SPI) was one of the first organised attempts to improve 

patient safety in the UK. It was commissioned by the Health Foundation to address the 

problem of preventable harm in secondary care.  Twenty four hospital sites participated 

during two phases that ran from 2004 until 2008. 

 

The aim of phase one was to reduce the number of adverse events in the first four pilot 

hospital sites by 50%. The initial four sites were to achieve this aim through a ‘change 

package’ designed by the Institute for Healthcare Improvement. This package consisted 

of change on three levels: implementation of evidence-based interventions in five clinical 

areas’ training staff in quality and safety improvement methodologies; and establishing 

specific roles for the Chief Executives and senior executive teams. The aims of phase two 

were to reduce the mortality rate by 15% and to reduce adverse events by 30% in twenty 

four hospitals over the two year period from 2006 to 2008. 

 

The SPI provided valuable experience and lessons that informed the design and 

implementation of the national patient safety initiatives of the UK countries. For example: 

it is necessary to raise awareness of the patient safety problem before implementing 

improvement programmes; the majority of health care workers require additional training 

to help them contribute effectively to initiatives; improvement has to be informed by ‘front 

line’ staff; and existing reporting systems need improvements to be used effectively. 

 

The Scottish Patient Safety Programme was launched in 2008.  Its aims were to reduce 

secondary care mortality by 15% and morbidity by 30% over a five year period. 
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Secondary aims were to reduce healthcare associated infections, adverse surgical 

incidents and adverse drug events and to improve critical care outcomes and build a 

safety and quality culture. Methods include training and support of frontline staff.  The 

focus initially was to implement the programme in every acute hospital in Scotland, with 

spread to primary and community care from 2011 onwards. Stakeholders include NHS 

Scotland, the Scottish Government, NHS Quality Improvement Scotland, NHS Education 

Scotland (NES) the Institute for Healthcare Improvement and the Health Foundation. 

 

The Health Foundation launched the Safer Patients Network in June 2009. The vision for 

the network was to create a self-sustaining, member-driven community of practices to 

catalyse improvements in patient safety. Eighteen of the original 24 hospital sites from the 

Safer Patients Initiative joined the network.  They continue to help test, develop and 

export approaches and methods that will make healthcare safer for patients in the UK and 

beyond. 

 

The Safety Improvement in Primary Care (SIPC) programme commenced in May 2010 

with recruitment of twenty general practice (GP) teams in three regional health authorities 

in Scotland. A key aim was to raise awareness of patient safety concepts and provide 

training in different improvement methods to selected GP team members at organised 

learning sets.  They then return to frontline practice to share and implement this learning 

during the action period phase with further aims to reduce incidents of harm and improve 

the reliability of specific aspects of health care delivery.  In phase I patients with a 

diagnosis of heart failure or taking high risk medication (Methotrexate or Warfarin) were 

selected as the clinical focus for improvement efforts. From March 2013, SIPC has 

ambitions to become the first known programme to implement targeted safety 

improvements in primary care on a national basis. 

 

 

Patient safety terminology  

 

Patient safety has its own vocabulary, just as any other medical discpline. As a relatively 

new field, the same terms often have different definitions,(1) words are used 

interchangeably, new terms are constantly being added and the meanings of words 

evolve.(2)  For example, a recent review found 25 different terms related to medication 

safety and that the terms had 119 different definitions.(1)   
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Even common terms such as ‘error’ can be difficult to define.  It has been argued that 

patient safety terms are ‘relative concepts’ and ‘may be difficult to pin down’.(36)  A 

survey of general practitioners (GPs) found at least 25 different definitions of error.  The 

lack of consensus was due to their individual consideration and decision-making of at 

least three sets of factors:  process vs. outcome, rare vs. common occurrences and 

system vs. individual responsibility.(2)   

 

In addition to a multiplicity of definitions, terms also seem to have different functional 

meanings. One important implication is that incidence data can be difficult to interpret and 

compare between studies and settings.(1)(39)  An international standardized patient 

safety vocabulary is therefore an essential requirement for effective patient safety 

research and improvement.  Such a system is currently being developed through pan-

European collaboration and a number of other national and international initiatives.(3)(7)   

 

A number of common patient safety terms are defined below for the purpose of this 

review and will be assumed throughout this report unless otherwise specified.  

 

Patient safety 

 

Patient safety is freedom from healthcare associated, preventable harm. A simple 

explanation is that ‘when things go right, nothing bad happens.’ To improve patient safety, 

healthcare error has to be prevented, recovered or at least minimized. 

 

Patient safety incident 

 

A patient safety incident is any healthcare related incident that was unintended, 

unexpected and undesired and that could have or did cause harm to a patient.(7) It has 

become the preferred term when discussing adverse events, near misses and significant 

events. 

 

Adverse event 

 

An unintended and undesired occurrence in the healthcare process because of the 

performance or lack of it of a healthcare provider and/or the healthcare system.(3) 

Adverse events are characterized by three key aspects: negativity, patient involvement 

(impact) and causation. (31)   
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Significant event 

 

A significant event is any event thought by anyone in the team to be significant in the care 

of patients or the conduct of the organization.(40) 

 

Near miss 

 

A ‘near miss’ is any incident that could have led to harm but did not, either by chance or 

through timely intervention.(3) It is also sometimes referred to as a ‘close call’ or ‘free 

lesson’ 

 

Harm 

 

Harm occurred if a patient’s health or quality of life is negatively affected by any aspect of 

their interaction with health care.  A pragmatic interpretation is ‘anything’ that you would 

not want to happen to you or your relatives while receiving care. 

 

Although some incidents of harm are preventable, others are recognized complications of 

care. The severity of harm ranges from transient inconvenience and self-limiting 

symptoms, through prolonged admissions, disabling injuries, permanent functional 

impairment and even death. 

 

Error 

 

The most common definition of error is ‘…the result of choosing the wrong plan to achieve 

an aim, or not initiating or completing the right plan as intended...’(41) There are at least 

three different types of errors: slips (incorrectly executed plans), lapses (a plan or part of 

plan is not executed) and mistakes (choosing or executing the wrong plan). 

 

Adverse event investigations in various industries, including aviation, oil, nuclear power, 

the military and health care have shown that the same types of errors are made by 

everyone.   

 

Not all errors will lead to harm, just as not all harm are caused by error.(42)  However, an 

association has been shown between error and harm.(43)  Errors are unintentional and 

should not be confused with violations, negligence or recklessness. 
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Violations 

 

Violations are deliberate deviations from standard procedure.(44) They are inconsistent 

with rules or recommended practice familiar to a health care worker. Violations are 

sometimes adaptive behaviour in response to complex, challenging or demanding 

situations. It has been argued that violations cannot be eliminated, but that they can be 

managed.(44) 

 

Safety learning system (SLS) 

 

A safety learning system is a method of monitoring the occurrence of incidents and 

developing improvement strategies to address the cause of the incidents…’(45) 

 

 

Classification systems in patient safety 

 

A validated taxonomy is a requisite step to prevent and reduce error and harm. 

Taxonomies are useful because they promote recognition of diversity and similarity.  They 

also provide explanatory power by defining and identifying contributory factors.(6) In 

primary care, there are many different patient safety taxonomies, but very few have been 

validated or lack consensus.(4)(5) 

 

When the different taxonomies were compared, the main source of their difference was 

attributed to the different approaches taken by taxonomists, rather than their content.(6)  

For example, taxonomists can be ‘lumpers’ or ‘splitters’. The term succinctly summarizes 

the approach of some taxonomists to merge categories, while others subdivide themes, 

sometimes several times over. There are also two main approaches taxonomists can take 

– phonetic or cladistic.  When classifying errors, the phonetic method (classification 

according to common characteristics) is arguably more appropriate than the cladistic 

method (classification according to common ancestry).(6) 

 

A suitable error taxonomy should be based on a theory of human performance, mutually 

exclusive categories and identify influences of the system on the individual.(5) Mutually 

exclusive categories may have the limitation of artificially lowering the observed 

frequencies in some error categories.  For example, Hickner et al found communication 
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errors were implicated in many more incidents than the 6% in their classification 

system.(9)  

 

A suitable taxonomy will also require mulptiple levels to prevent errors being counted 

more than once and reduce uncertainty about where to classify them.(5)  For example, 

Kostopoulou proposed a classification with three different but related levels: level 1, 

cognitive domain and error mechanism; level 2, immediate internal and external causes; 

and level 3, performance shaping factors.  

 

Classification of patent safety  

 

The World Health Organization (WHO) has recently proposed a universal patient safety 

classification system.(7)  The framework consists of ten ‘high level classes’ and 48 ‘key 

concepts’. The framework appears to have face validity, but has not been adapted for 

primary care. 

 

Classification of healthcare error 

 

Various classification systems exist for specific types of errors.  For example, a 

classification system for adverse drug events (ADE) include: preventability, ameliorability, 

disability, severity, stage of process and responsible person/group.(46) 

 

There is recognition that reducing healthcare error requires an understanding of the types 

of errors that may occur, and the factors that contribute to them. Rubin et al developed a 

UK primary care taxonomy with six categories of error: prescriptions, communication, 

appointments, equipment, clinical care and ‘other’.(4) In the USA, Dovey et al were 

among the first to develop a preliminary taxonomy of primary care medical errors in 

2002.(23)  It consisted of eight categories: administrative failures, investigation failures, 

treatment delivery lapses, miscommunication, payment system problems, error in 

execution of a clinical task, wrong treatment decision and wrong diagnosis.  This 

taxonomy has now been superseded by newer, validated instruments, but the categories 

remain important when considering primary care patient safety. 

 

Makeham et al developed a general practice error taxonomy from international self-

reported incidents in 2002.(47) The framework is reasonably complex with five levels and 

171 different types of error.  They suggest that errors are ‘…likely to affect patients in 
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similar ways in countries with similar primary healthcare systems…’  Jacobs et al 

developed and validated a medical error taxonomy for Canadian primary care in 2007.(6)  

They identified six types of errors: administrative, communication, diagnostic, 

documentation, medication and surgical/procedural.  They also identified ten causal 

factors: case complexity, discontinuity of care, failure to follow protocol, fatigue, 

knowledge gap, workload, insufficient information, medication side effects, relationship 

dynamics and structural problems.  They propose that the taxonomy may help facilitate 

error reporting and aid development of interventions to prevent errors. Buetow et al used 

nominal group interview with GPs and patients in New Zealand.  The developed a three 

level taxonomy of patient error with 70 potential types of error.(48) They caution against 

conceptualizing patient, clinician and system error as ‘separate categories of errors’ and 

propose research to help explain how they all ‘interact to co-create and reduce errors’.  

 

 

Theoretical and analytical frameworks 

 

The Swiss cheese model  

 

Reason’s Swiss cheese model is arguably the best known theoretical model to explain 

health care error and harm and have underpinned much research.(41) It has been argued 

that the swiss cheese model has become too ‘simplified’.(49)  However, even this model 

can be interpreted in ‘considerably’ different ways by different quality and safety 

professionals.(49) 

  

In the latest version of the model, slices of cheese represent the various system defences 

between hazards and adverse events and the holes in the cheese represent active and 

latent (system) errors. The slices of cheese are in constant motion.  The holes generally 

do not form a straight line, with at least one slice blocking hazards from reaching patients.  

Most incidents of harm occur when the holes in the slices of cheese (the active and 

system errors) temporarily align, allowing hazards to reach patients.  

 

The model’s underlying assumptions are that not all errors lead to serious harm and that it 

usually requires a string of errors to result in harm to patients. It has several important 

safety implications, for example patient safety improvement requires a systems-approach 

and errors are potential learning opportunities. From this perspective reliability can be 

defined as ‘a dynamic non-event’. 
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Human factors 

 

The discipline of human factors has been defined as ‘environmental, organisational and 

job factors and the human and individual characteristics which influence behaviour at 

work in a way which can affect health and safety’ It is especially relevant to patient safety 

as it includes the study of human limitations, adaptive mechanisms and the main factors 

that affect behaviour, cognition and decision-making.(2)(5)(50)  

 

Although human skills and abilities vary widely, everyone eventually will reach natural 

limits if demands keep increasing.  As we come closer to or exceed our limits we are 

increasingly left vulnerable to making errors.  Specific examples of human factors that are 

limited include: attention span, memory, situation awareness and personal resources 

(ability to process information appropriately as stress and fatigue increase). In addition, 

there are multiple external factors which can influence our behaviour and predispose to 

error. These factors can be grouped into three systems: ‘job’, ‘individual’ and 

‘organisational’. The three systems are interlinked and exert a combined influence - 

positive or negative - on the safety-related behaviour of every health care workers.   

 

Humans have adaptive mechanisms that function as ‘short-cuts’ by launching pre-

programmed actions when confronted with new or complex problems. Although they 

usually help us, they can lead to error at other times.  For example: pattern-matching, 

previous success, involuntary automaticity, availability heuristic, confirmation bias and 

frequency gambling. It has recently been proposed that involuntary automaticity may be a 

legal defense, thought this has not yet been put to the test.(51).  

 

 

Other frameworks 

 

Other frameworks include Howard et al’s model,(14) Haddon’s matrix, cascade 

analysis,(52) tempo’s, the hourglass model and complexity. These frameworks are 

summarized in appendix II.   
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Section 2: The incidence, nature and outcome of healthcare error  

 

Incidence of error and harm  

 

The majority of health care is delivered in primary care. Ongoing changes in UK general 

practice have increased patient safety risks: patients are discharged from hospital earlier, 

GPs increasingly prescribe and monitor high-risk medications, time pressures in 

consultations are increasing and services and continuity of care are fragmenting.(5) 

Primary care medicine involves ‘incremental longitudinal processes and is founded on 

decisions concerned with managing uncertainty and marginalizing risk’.(36) Yet, in spite 

of these implicit patient safety risks, there has been no large-scale epidemiological study 

to reliably quantify the harm rate in primary care.(53)   

 

This challenge has been described as ‘…sorting out how big an issue safety really is, has 

been like looking at mountains in the clouds – it is hard to tell where one thing begins and 

another ends…’(53) However, we do know that errors are relatively common in primary 

care health care settings and that a substantial minority result in patient harm and may be 

preventable.(54) The majority of harm incidents are minor or moderate in severity, but 

some have serious consequences, including hospital admission and even death. (55) 

 

In the USA, Woods et al estimated that as many as 75 000 admissions a year may be as 

a result of preventable adverse events originating in outpatient settings.(56) Of these, 4 

839 will result in serious permanent injuries and 2 587 in death.  

Wachter described six ‘unique advantages’ of primary care over and different to 

secondary care to help improve patient safety.(57)  

 

Sandars et al were some of the first researchers to review healthcare error in primary 

care.  They found a rate of between 5 and 80 errors per 100 000 consultations and errors 

in up to 11% of all prescriptions.(58) The paucity of studies and considerable 

methodological limitations of their evidence suggested this was a gross underestimation. 

Since then, Rubin et al found a rate of 75.6 errors per 1000 consultations in UK primary 

care using a voluntary incident reporting system.(4) More recently, a harm rate of 9.4% 

was found in Scottish general medical practice records, with a substantial proportion 

preventable and derived from secondary care.(8)   
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Investigation errors 

 

The investigation process can be divided into three main phases: preanalytic, analytic and 

postanalytic.  Subcategories include ordering tests, implementing tests, reporting results 

to clinicians, clinicians responding to results, notifying patients of results, general 

administration, communication and ‘other’.   

 

All investigation-related studies are from USA primary care settings and emphasize 

different aspects of the investigation process.  Wahls et al (2007) described the frequency 

of ‘missed’ test results and treatment delays.(59)  Casalino et al found that 7.1% of 

clinically significant outpatient test results were not relayed to patients or not 

documented.(60)  Hickner et al found that errors occur throughout the testing process.(9) 

They found adverse consequences were common but ‘physical harm’ to patients rare. 

The most error-prone processes were test implementation (one third of errors), reporting 

test results to clinicians (one quarter of errors) and administrative errors such as misfiling 

(one fifth of errors).   

 

Elder et al examined the management of test results in GP offices in the USA using a 

multimethod approach.(61)  They found ‘wide variation’ which they attributed to two main 

themes: safety awareness (leadership, communication, teamwork, policies and 

procedures) and technological adoption (electronic medical records, digital connections, 

patient communication and forcing functions). Lo et al’s aim to improve recommended 

baseline laboratory test monitoring through non-interruptive electronic ‘alerts’ were 

unsuccessful.(62)  Sung et al considered the potential of reporting test results directly to 

patients to ‘enhance’ patient safety.(63)  Surveyed physicians’ support for this measure 

decreased as potential scenarios involved higher risk and more abnormal results.  

 

 

Diagnostic errors 

 

The overall diagnostic error rate in patients admitted to hospital from primary care range 

from 2 to 4%.(11)  The majority of errors are caused by incomplete history taking and 

clinical examination. Diagnostic errors is also the most common reason for medico-legal 

claims against GPs.(64)(65)  Yet, in spite of their relative frequency, they are rarely 

reported and have seldom been studied.(10)  Diagnostic errors are especially important in 
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primary care systems where GPs have a ‘gatekeeping’ function, for example the UK, 

Australia and Canada.   

 

Diagnostic errors may be especially difficult to eliminate for at least three reasons. First, 

diagnostic error often has multiple causes.  Second, diagnostic error is not condition 

specific. It appears that way because certain conditions are more memorable or may lead 

to litigation more often, for example: cancers, myocardial infarction and infective diseases 

like meningitis. Third, various cognitive processes such as diagnostic overshadowing, 

hypothesis generation and satisficing (pattern matching) may predispose to them. 

Satisficing’ is much faster than hypothesis-generation processes.  It generally allows for 

quick diagnoses but risks missing rare conditions. A recent review described five features 

of ‘diagnostic difficulty’ atypical presentations, non-specific presentations, very low 

prevalence, presence of co-morbidity and perceptual features.(10)  

 

 

Medication errors 

 

Adverse drug events (ADE) affects up to 20% of patients irrespective of country or 

specific clinical setting.(12)(66)(67) Between 10 and 50% may be preventable.(13)(16) 

The majority of ADE are of minor or moderate severity, but a substantial minority is 

serious, with as many as 7.6% associated with a hospital admission.(14)(66) 

 

Medication use processes are often simplified into four stages:  prescribing, dispensing, 

administration and monitoring.  Garfield et al were the first to map out the whole UK 

primary care medicines management system and to systemically review the evidence of 

cumulative medication errors in it.(15)  They found errors in every stage, with error rates 

in excess of 50% for repeat prescribing reviews, interface prescribing, communication and 

patient adherence.  As a result the minority of patients (4 to 21%) achieved optimum 

benefit from their medication.  They recommend routine monitoring of adherence, clinical 

effectiveness and related hospital admissions as the first step to improve the quality of the 

medication system. 

 

ADE are usually caused by ‘complex and multifaceted’ errors that occur in all stages of 

the medication use system.(15)(13)  Examples include drug-drug interactions, 

discrepancies between prescribed and administered drugs, communication failures and 

knowledge gaps. Errors are most commonly associated with the prescribing and 
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monitoring stages. (16) A handful of medications - cardiovascular drugs, NSAIDs and 

anticoagulants - are associated with the majority of ADE.(16)(68)  Other drug categories 

frequently associated with ADE are anti-infective agents, diabetogenic medication and 

analgesia.(17)(69) Conversely, some drugs may cause preventable hospital admissions if 

they are not prescribed, for example anti-anginals and asthma preventers.(70) 

 

Older patients are at increased risk to suffer an ADE.  Barber et al found one or more 

errors in 69.5% of patients, and 1.9 mean errors per resident in UK nursing homes.(13). 

Other risk factors that may increase ADE risk include female gender, very young age (< 

4years old), multiple prescription items, number of daily doses, multiple co-morbidity and 

high consultation rates.(66)(71)(69)(72) 

 

There is some evidence emerging that pharmacists, patients and GPs may effectively 

mitigate some ADE.(67)(73) However, reducing ADE will require multiple interventions as 

well as improved understanding of the causes.(17)  

 

 

Interface errors 

 

The ‘boundaries’ of general practice interface with a wide range of other health care 

services. The risk of health care error is increased by lack of continuity and inadequate 

communication between different organisations.(18) Desai et al found that 11% of errors 

reported by USA nursing home residents related to transition of care and that interface 

errors were associated with higher odds of harm.(74) A number of contributing factors 

were identified, including: staff communication problems, order transcriptions, medication 

availability and pharmacy issues. 

 

Bell et al found that communication could be ‘substantially improved’ across 

boundaries.(75)  In a survey of primary care providers, 77% were aware that their patient 

had been admitted and 42% received a discharge summary within a fortnight.  During a 

30 day follow-up period, 22% of patients died, were readmitted or attended Accident and 

Emergency.  

 

The peri-discharge period has been identified as a particularly at-risk period.(76) Adverse 

drug events and procedure-related incidents are common in this period and a substantial 

proportion of discharge medication may be unjustified or omitted.(19)  Drug omissions 
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have more potential for patient harm than unjustified medication.  The number of 

discrepancies increased linearly with the number of prescribed items.  

 

 

Out-of-hours (OOH) errors 

 

In the USA setting, 3% to 6% of patients may suffery temporary physical harm as a result 

of OOH errors, such as not appropriately forwarding calls to a duty physician.(42)(77)(78) 

In the Netherlands Giesen et al found nurse-led phone triaging efficient but ‘possibly not 

safe’.(21)  While telephone triaging introduces patient safety risk, it may be more 

dependent on training, previous experience and record keeping than on the type of health 

care provider.(21)  

 

Very little is known about the incidence, causes or outcomes of error in the UK OOH 

setting.(20) The vast majority of patients access OOH general practice care through 

telephone consultations and are triaged to receive further assessment or not. Non-GPs 

are increasingly delivering all aspects of OOH care.  Lattimer et al studied the impact of 

nurse-led telephone consultations and triaging in UK primary care and found that the 

number of adverse events were unchanged, GP workload decreased and patient access 

improved.(20)  More recently, high-profile OOH patient incidents were widely reported in 

the UK media.  In response, a number of recommendations have been made to improve 

the safety of OOH care, including ‘…safety should always take priority over 

efficiency…’(79)(21) 

 

 

Organisational and system errors 

 

Medication and medical record discrepancies 

 

Discrepancies between recorded and actual medication use and allergies increase 

risk.(22)  In the USA, up to 97% of patients have at least one discrepancy between their 

recorded and actual medication use and 32% have an allergy discrepancy.(22)  

Discrepancies are more likely for female patients, patients with cardiovascular disease 

and those hospitalized in the previous year.  However, only the number of prescribed 

medications has predictive value for discrepancies. (22)  The most common cause for 

discrepancies are medication discontinued by the patient, but still being prescribed or 
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listed in the record.  The majority of discrepancies are ‘system generated’ and patients 

are implicated in 20.2% of cases.(80) 

 

Information technology (IT)  

 

High-quality primary care depends on information that is comprehensible, accessible, 

timely and correct.  Information handling errors may account for up to 29% of primary care 

errors.(23) Beasley et al considers the association between ‘information chaos’, physician 

workload and patient safety.  They describe information chaos as combinations of 

information overload and ‘underload’, scatter, conflict and erroneous information.  They 

suggest a conceptual framework to understand the concept and calls for further research 

to define methods to measure and reduce it.  

 

Environmental factors 

 

Linzer et al found an association between negative working conditions (time pressure, 

‘chaotic environments’, low work control) and adverse effects on USA physicians (stress, 

burnout).(24) Manwell et al conducted focus groups with USA primary care physicians 

who clearly identified a number of positive and negative workplace factors which they 

perceived as related to safety and error.(81)  They identified ‘…systems of care and their 

dynamic nature…’ as priorities for further research. 

 

Physician stress is prevalent in primary care and increases the likelihood of error.(24) 

However, many health care workers ‘seem to deny the effect of stress and fatigue on 

performance…’(82) Some doctors also find it difficult to express criticism for 

‘unacceptable conduct’ and at least 17% found patient safety incidents ‘had a negative 

impact on their private life’.(83) 
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Section 3: Patient safety improvement measures  

 

‘Mix of methods’ 

 

There are a number of different methods available for assessing the nature and scale of 

harm caused the health system.(46)(84) Some are more suited to count patient safety 

incidents (frequency assessment) while others increase our understanding of the causes, 

contributory factors and consequences.(85) The different methods’ specific advantages 

and disadvantages are more often properties of the context in which they are applied than 

of the measures themselves.(53) 

 

Different methods tend to detect adverse event with different levels of precision and 

accuracy, with very little or no ‘overlap’ between the types of identified patient safety 

incidents.(25)Christiaans-Dingelhoff (2011)  For example, Olsen et al found that incident 

reporting ‘needs to be supplemented with other more systematic forms of data collection’ 

and that structured record review ‘provides an important component of an integrated 

approach’.(86)  The general consensus is to combine a ‘mix of methods’ when aiming to 

quantify patient safety.(25)(27)   

 

There are important reliability concerns about adverse event measurement in general, 

(31) and attitudinal surveys, incident reporting systems and medical record review in 

particular.(31) One of the main concerns, which have been recognized since at least 

1982, is inter-rater reliability.(87)  Inter-rater reliability is ‘highly sensitive to the degree of 

consensus and confidence’ among researchers and health care workers.(26) There have 

been many attempts to improve reliability, for example through education and training, 

standaradized protocols, continuous monitoring and quality improvement feedback 

mechanism.(88)(46)  However, inter-rater reliability for adverse event identification 

remains ‘average’.  Forster et al recently highlighted ‘multiple reviewer agreement’ as 

essential. 

 

 

Incident reporting systems (IRS) 

 

Mckay et al found 48/191 (25.1%) of UK general practice significant event reports 

described harm and 57.1% the potential to cause harm.(89) The most common cause 
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was ‘individual error’.  The vast majority identified learning opportunities, which supports 

the promotion of incident reporting and analysis as an educational and team-based 

activity.(90)  

 

Incident reporting system data forms the basis of the majority of primary care patient 

safety incidence research.(28) Clinician engagement has been a major challenge in all 

health care settings, but especially general practice.(91)(29)(45) As a result, it tends to 

grossly underestimate the incidence of error and harm.  

 

 

Analysis of mortality data and medico-legal claims  

 

Mortality data 

 

Wester et al reviewed mortality data in Sweden.(92)  They found 3.1% of deaths were 

caused by ADE. Of these, 8/49 (16.3%) occurred outside a hospital.  The most common 

types of ADE were gastro-intestinal haemorrhage (37%) and central nervous system 

haemorrhoaghe (29%).  The most common drugs were antithrombotic (63%), NSAID 

(18%), antidepressants and cardiovascular drugs.  Mortality data and patient safety 

intuitively seem linked, but there is no evidence of its use or impact in general 

practice.(30)  However, ‘GPs appear interested in the potential of this information’.(30) 

 

Medico-legal claims 

 

A review of settled primary care medico-legal claims in the USA found the minority were 

negligent.(64)  The majority (about a third) involved diagnosis error.  No single clinical 

condition accounted for >5% of claims, but relative to frequency of conditions in primary 

care there was a significantly disproportionate risk.  For example, appendicitis was 25 

times more likely to generate a claim than breast cancer.   

 

 

Perceptions of patients and health care providers 

 

Health care providers 
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The majority of surveyed doctors indicated they have encountered a peer’s medical error 

in the previous six months.(93)  The vast majority had never received training in dealing 

with this issue.  The majority thought the best approach would be to report it to the 

responsible doctor and to encourage disclosure to patients.(94) In a survey of UK trainee 

doctors 57% reported they had made an error that caused harm to patients, and 68% 

informed the patient of the error.(95) The vast majority reported the incident, but only 31% 

were investigated or analyzed further. 

 

A survey of GPs in the Netherlands found their views did not ‘completely match’ those 

presented in published papers and policy documents.(32) GPs perceived poor doctor-

patient relationship a serious threat.  Other risk factors such as infection prevention, 

guideline deviation and incident reporting were judged less relevant when compared with 

perceptions of policy makers. GPs and patients’ perceptions were comparable ‘to a 

degree’.  GPs perceived care quality more critical than patients and underestimated how 

positive patients were.(96) 

 

GPs have previously identified and described multiple causes for medical error, including: 

hurrying, distraction, knowledge gaps, ‘premature closure of the diagnostic process’ and 

‘inadequately aggressive patient management’.(97) They have also identified positive and 

negative workplace factors related to safety and error, a number of mitigating factors and 

made improvement of ‘systems of care’ their main safety priority. (24)  

 

Patients 

 

The majority of surveyed patients reported hospital ‘mistakes’ with little variation between 

countries.(98) Patients tend to report access and relationship problems rather than 

technical, diagnostic or treatment errors. They are also more likely to report psychological 

than physical harm.(33) Patients identified ‘deficiencies in care transition’ as a major 

patient safety problem.  It has recently been proposed that patients’ perceptions of safety 

may be harnessed to help identify additional safety threats during their interactions with 

health care.(99) 

 

 

Medical record review  

 

Medical record review can be automated or manual and full or adapted (like the trigger 

tool method).(100)(101)(102)(103) 
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A retrospective record review of 1000 Dutch general practice records detected 211 patient 

safety incidents, of which 58 affected patients and 7 resulted in admission.  None resulted 

in disability or death.(Gaal 11).  An adverse event rate of 9.4% was detected in Scottish 

general medical practice records.(8) A substantial number of incidents and most severe 

harm originated in secondary care.  Almost half of the patient safety incidents were 

judged to be preventable. 

 

The utility of medical record review as a routine metric by frontline teams have recently 

been questioned.(104)  Triggered reviews have arguably greater potential as educational 

and improvement tools and have been described as ‘quality improvement 

processes’(104)(105) 
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Section 4: Improving patient safety 

 

Formal interventions  

 

The vast majority of primary care patient safety studies are descriptive.  They help to 

improve our understanding of the types and consequences of medical errors and may 

suggest potential solutions. The implicit assumption is that reducing error will improve 

safety. (36)(106) However, very little research has focused on interventions to improve 

safety or mitigate error. There is no evidence (so far) that any formal primary care 

intervention effectively reduces harm.  Evidence for secondary care improvements is also 

limited.(107)  

 

Patient safety often ‘borrows’ interventions from quality improvement (QI) programmes. 

However, QI evidence has limited validity or generalizability due to heterogeneity and 

methodological flaws.(108) Sturmberg suggests we may need to ‘explore how complexity 

approaches can provide different solutions to the problems in health care than the 

prevailing Newtonian ones.’(109) Successful interventions will likely require a multi-

method approach and rigorous evaluation to ensure there are no ‘unintended 

consequences’.(110)(111)   

 

Examples of piloted, formal safety improvement interventions include: pharmacist-led 

medication reviews, chronic disease nurse-led protocol management, education 

programmes for GPs and ‘complex’ interventions to reduce falls in elderly patients.(34) A 

meta-analysis of 38 studies (7 in UK primary care settings) found no evidence of 

effectiveness for any of these interventions, although there was some ‘weak evidence to 

indicate’ that pharmacist-led review may reduce medication related hospital admissions. 

There is emerging evidence that eliciting and addressing patients’ medication symptoms 

may be an effective strategy to help reduce ADE.(112)   

 

During a randomized controlled trial in GP practices in England a pharmacist reviewed 

patients (>65 years) and their medication records during dedicated consultations.(113) 

During the twelve month follow up period medication costs rose in both groups, but 

significantly less in the intervention group. Recommendations for medication changes 

were made for 21% of patients, most commonly ‘stop medicine’ and ‘technical’ (generic 

switch, removal of redundant item).  No statistical differences were detected between 
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groups for numbers of outpatient consultations, hospital admissions, practice 

consultations or deaths.   

 

There has recently been a suggestion that a new health care role should be created, 

namely the ‘patient safety professional’.(114)  This is currently being piloted in secondary 

care settings.  It is unclear how generalizable this would be to primary care. 

 

 

Mitigation  

 

Mitigation is any process that prevents an error from resulting in harm.   Mitigation occurs 

in the temporary state after an error occurs but before it has resulted in harm.  It should 

be distinguished from ‘recovery’ which describes the actions after the ‘chain of events has 

played out’.(35) All health care staff and patients and their families are potential 

‘mitigators’.  For example, Swinglehurst et al’s ethnographic case study of UK GP 

practices found that receptionists and administrative staff ‘make important “hidden 

contributions” to quality and safety in repeat prescribing’(73)   

 

Mitigation often goes unrecognized but may ‘stop’ up to a fifth of all errors.(35) Parnes et 

al reviewed voluntary patient safety incident reports from a USA primary care setting.(43)  

They found 8.0% were ‘ameliorated events’.  Ameliorators included practice staff, 

pharmacists, diagnostic laboratory staff and patients and their families. They suggest that 

‘medical staff and patients who are encouraged to be vigilant, ask questions and seek 

solutions may correct otherwise inevitable wrongs’. Graham et al found that 21% of 

testing process errors was mitigated in USA primary care.(35)  Practice staff (79%) and 

patients and their families (7%) were important mitigators.  Mitigated events resulted in 

less severe outcomes. 

 

 

Measurement  

 

There is an important association between measurement and improvement.  The 

challenge is ‘getting one to follow the other’.(38)  To be effective, a performance measure 

requires certain attributes, including: relevance, validity, reliability, discriminative power, 

credibility, timeliness, feasibility, acceptability and be actionable.(38) Unfortunately no 

‘ideal’ measure with all these attributes exists.   
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A recent literature review to find effective quality and safety improvement strategies only 

found studies with limited validity or generalizability due to their heterogeneous nature 

and methological flaws.(108)  What little evidence there is seems to suggest that clinician 

and patient driven improvement may be more effective than manager and policy driven 

initiatives.  Unfortunately, there are many challenges in engaging clinicians in quality and 

safety improvement.(38)  Prof. Siriwardena recently proposed how this challenge may be 

overcome (at least partly).  He described a practical and individualized approach for GPs 

to use QI projects for appraisal and revalidation purposes.(115) Could this be a feasible 

way to demonstrate patient safety in primary care?  

 

 

Education 

 

A systematic review of the effectiveness of teaching quality improvement to clinicians 

found that the vast majority of studies described team-based projects, reported only 

positive effects and only a small minority evaluated educational and clinical outcomes. 

(116)  While learners’ self-reported knowledge and confidence generally improved, there 

was no evidence that the educational interventions had any impact on clinical outcomes.  

In a recent evaluation of an online patient safety module for UK healthcare workers, self-

reported knowledge increased, but no impact on behavior, attitudes or clinical outcomes 

were demonstrated.(117)  

 

Inadequate supervision has been identified as an important patient safety risk in 

secondary care.(118)  Although there is currently no evidence, inadequate supervision 

during general practice training may also be a patient safety threat and will require further 

consideration. 

 

If education is to be effective, it will be important to provide the necessary resources, 

protected time and support self-reflection.  It has been suggested that one of the best 

ways to improve patient safety in primary care may be for GPs ‘…to set aside time and 

space to conduct the required, appropriate reflection effectively…’(36)  

 

 

Further research 
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A recent review of the international patient safety literature concluded: ‘…we know 

relatively little about harm outside the hospital...’ and ‘…we still need to develop many 

more effective intervention strategies…’. (37) The next research aims should therefore be 

to better define the state of patient safety in primary care and to provide effective 

solutions to help reduce harm in this setting. To achieve this aim, it may be necessary for 

existing tools to be adapted or applied in different ways.  For example, adverse event 

analysis may be useful as an education tool to help influence primary care safety 

culture.(119) 

 

Further research is also required to identify ways to better monitor and manage key 

primary care health care processes, for example dealing with investigation results, 

prescribing and referrals. We also need to improve our understanding of decision making 

in clinical and administrative tasks and improve the presentation of information to reduce 

task demands and fragmentation.(5) 

 

In summary - the main priority is to work ‘on the nuts and bolts of how we turn 

measurement for improvement into tangible change in practice’.(38) 
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Appendix I. A timeline of the recent history of patient safety in the UK 
 
 
1997  The Bristol Royal Infirmary Inquiry commence 
  
2000  The Department of Health (DOH England) publish ‘An Organisation with 

a Memory’.   
  
2001  The DOH publish ‘Building a safer NHS for patients’ 
  The Bristol inquiry report makes 200 recommendations 

  The National Patient Safety Agency (NPSA) is established, with 
responsibility for England and Wales 

  
2002  The DOH publish ‘Learning from Bristol’ 
  
2003  NHS Quality Improvement Scotland (NHS QIS) assumes responsibility for 

patient safety in Scotland. 
  The Scottish Executive Health department publish ‘Learning from 

Experience: How to Improve Safety for Patients in Scotland’ 
  
2004  The NPSA publish ‘Seven steps to patient safety’ 
  The Health Foundation launch phase one of the Safer Patients Initiative 

  
2005  The National Audit Office report finds evidence of improvement in some 

areas of patient safety and recommends a further series of actions 
  The House of Commons Committee of Public Accounts publish ‘A Safer 

Place for Patients: Learning to improve patient safety’  
  
2006  NHS QIS publish ‘Safe Today, Safer Tomorrow’ 
  The DOH publish ‘Safety First: a report for patients, clinicians and 

healthcare managers’  
  The Health Foundation launch the second and final phase of the Safer 

Patients Initiative 
  
2008  National patient safety improvement initiatives are launched in each UK 

country 
  
2009  The Health Foundation launches the ‘Safer Patients Network’ 
  
2010  The Safety Improvement in Primary Care (SIPC) programme is launched 

in Scotland 
  



 - 36 - 

Appendix II. Additional patient safety theories and frameworks 
 
 
Cascade analysis 
 
The majority of errors are not single acts, but ‘a chain of events’ with ‘complex 
anatomy’.(52)  Woolf et al found that 77% of reported incidents had evidence of a 
‘cascade of events’ that constituted errors.  A cascade implies that one error leads 
causally to another.  The benefits include: error, rather than incidents, become the unit of 
analysis; it redirects attention and resources from proximal causes (‘actors’) to root 
causes; and it reveals the ‘storyline’ of errors, clarifying temporal and causal 
interrelationships. 
 
Tempo’s 
 
Amalberti and Brami reviewed French malpractice claims with their ‘five time scales 
framework.(44)  The time scales required parallel processing by GPs and were called 
‘tempos’.  The five tempos and their relative frequencies were: disease tempo 37.9%, 
office tempo 13.2%, patient tempo 13.8%, system tempo 22.6% and time to access 
knowledge 33.2%. 
 
Hourglass model 
 
Elder et al systematically reviewed the literature in 2002.(120) They describe patient 
safety by considering ‘what went wrong’ (diagnostic, treatment or preventative care 
incidents) and ‘why it went wrong’ (process errors).  Process errors are categorized into 
four groups: clinician factors, communication factors, administration factors and blunt end 
factors. They proposed an Hourglass model to incorporate patient factors with medical 
errors.(120)  The framework incorporates four potential components of preventable 
adverse events in primary care.  Two relate to system factors (process errors and patient 
safety factors) and two relate to patient factors (patient risk factors for ADE and patient-
controlled patient safety factors).  In the model patient encounters flow like sand through 
the health care system. 
 
Complexity 
 
Sturmberg and Martin argue that health care organisations have the same properties as 
complex systems, including: non-linearity, open to environment, self-organization, 
emergence and patterns of interaction.(109)   They represent complexity with a ‘Cynefin 
framework of sensemaking’ which incorporates domains of order and unorder, causal and 
effect agents and weak and strong relationships.  
 
Clinicians’ ‘reductionist instinct’ is often unsuited to the complexity of modern health care 
systems and patients.(121)  
 
Howard et al’s model(14) 
 
Howard et al’s analytical framework adapted previous versions of Reason’s (and Woolf’s) 
model of organizational accidents and cascade analysis.(14)  It summarizes contributing 
factors, proximal causes, active failures and overcome safety barriers. 
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Cognition and decision-making 
 
Elder et al propose a model of physician decision making when assessing whether an 
event should be classified as an error.  It consists of three questions that helps ‘balance’ 
their decision to a yes or no.(2) 
 
Kostopoulou et al discuss cognitive and system factors.  They identified ‘failures in 
situation assessment and response selection …in both clinical and administrative 
tasks…related to serious harm…’ in a small sample of self-reported incidents.(5) The 
‘information processing model’ of human cognition can be used to characterize cognition 
of individuals involved.(5) Most common cognitive domain involved in patient safety 
events was found to be ‘situation assessment and response selection’. 
 
‘Diagnostic overshadowing’ is a psychological process explaining many misdiagnoses 
due to misattribution of presenting symptoms to obvious or readily available explanation  
 
Scott described cognitive psychology of clinical reasoning, sources of cognitive error 
(reasons for diagnostic and management reasoning errors) and strategies to prevent 
reasoning errors.(50) 
 
Parker and Lawton summarizes attributional processes, blame and cognitive biases 
contributing to patient safety (adverse events), including: fundamental attribution error, 
just world hypothesis, coping strategies, unrealistic optimism and illusion of control.(122)  
Cognitive biases include heuristics (rules of thumb) that help us understand behaviour. 
 
 


