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Incidence, nature and causes of
avoidable significant harm in primary
care in England:
retrospective case note review
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Abstract
Objectives: To estimate the incidence of avoidable significant harm in primary care in
England; describe and classify the associated patient safety incidents, and generate
suggestions to mitigate risks of ameliorable factors contributing to the incidents.
Design: Retrospective case note review. Patients with significant health problems were
identified and clinical judgements made on avoidability and severity of harm. Factors
contributing to avoidable harm were identified and recorded.
Setting: Primary care.
Participants: Thirteen general practitioners undertook a retrospective case note review of a
sample of 14,407 primary care patients registered with 12 randomly selected general
practices from three regions in England (total list size: 92,255 patients).
Main Outcome Measures: The incidence of significant harm considered at least probably
avoidable’ and the nature of the safety incidents.
Results: The rate of significant harm considered at least ‘probably avoidable’ was 35.6
(95%CI: 23.3-48.0) per 100,000 patient-years (57.9 (95% CI: 42.2-73.7) per 100,000 based

on a sensitivity analysis). Overall, 74 cases of avoidable harm were detected involving 72
patients. Three types of incident accounted for more than 90% of the problems: problems
with diagnosis accounted for 45/74 (60.8%) primary incidents, followed by medicationrelated problems (n=19; 25.7%) and delayed referrals (n=8; 10.8%). In 59 (79.7%) cases,
the significant harm could have been identified sooner (n=48) or prevented (n=11), if the GP
had taken actions aligned with evidence-based guidelines.
Conclusions:
There is likely to be a substantial burden of avoidable significant harm attributable to primary
care in England with diagnostic error accounting for most harms. Based on the contributory
factors we found, improvements could be made through more effective implementation of
existing information technology; enhanced team coordination and communication, and
greater personal and informational continuity of care.
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Summary boxes
Section 1: What is already known on this topic


A systematic review found that 2–3% of primary care encounters involved a patient
safety incident, and around one in 25 of those resulted in a significant harm outcome,



but there was considerable heterogeneity in these studies.

The WHO’s Technical Series for Safer Primary Care, has highlighted that major
evidence gaps still exist and robust high-quality epidemiological studies are needed
to definitively establish the burden of unsafe primary care.

Section 2: What this study adds



The incidence of significant harm considered at least ‘probably avoidable’ was
between 35.6 and 57.9 per 100,000 patient-years.
Problems with diagnosis accounted for 60.8% of incidents; 25.7% were medicationrelated and 10.8% were delayed referrals; in 79.7% of the cases, the significant harm
could have been identified sooner or prevented if the GP had taken actions aligned



with evidence-based guidelines.
Based on the ameliorable factors associated with the avoidable harms,
improvements could be made through more effective implementation of existing

information technology solutions; enhanced team coordination and communication,
and greater personal and informational continuity of care.
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Introduction
Healthcare-associated harm is an internationally recognised threat to public health and
wellbeing. As many countries, across all income settings, aspire towards universal health
coverage, attention has focused on the critical role of primary care-led health care systems
to help achieve this goal.1,2 In countries like the United Kingdom (UK), over 90% of clinical
encounters are delivered in community settings,3 but a clear understanding of avoidable
harm is needed to enable health care systems to identify and learn from the most serious
incidents and the factors amenable to intervention.
Most patient safety research has focused on hospital-based care settings resulting in a
greater awareness of the frequency and causes of health care-associated errors, and the
resulting burden to patients.4 Patient safety research in primary care has been slower2,5
although the profile of patient safety in primary care was provided a platform by the World
Health Organization’s (WHO) Safer Primary Care Expert Group (2012), and catalysed by
more recently by the US National Patient Safety Foundation’s call to look ‘beyond hospitals
to the full care continuum’ and the OECD’s assessment of the economic burden of unsafe
primary and ambulatory care.6-8 The WHO’s Technical Series for Safer Primary Care, where
world experts have explored the existing evidence base for primary care safety, highlighted
that major evidence gaps exist and robust high-quality epidemiological studies are needed to
definitively establish the burden of unsafe primary care.9 Whilst harm from hospital-based
care may be more visible, given the volume of patient consultations that occur in primary
care, the aggregate burden of harm cannot be ignored.7
Our WHO-commissioned systematic review investigating the frequency and burden of harm
in general practice concluded 2–3% of primary care encounters involved a patient safety
incident, and around one in 25 of those resulted in a significant harm outcome that has a
substantial impact on a patient’s well-being.8 Included studies were notably heterogeneous
in study design and definitions of outcome measures. None of the primary care studies in
this, or our subsequent systematic review,10 reported the incidence of avoidable harm11,12
based on independent review of medical records, and few distinguished between minor and
more significant harms.13 Also, we are aware of only one previous study that was large
enough to identify substantial numbers of significant harms, but it did not report on these in
detail.13 This means that based on the literature it has not been possible to reliably quantify
the overall burden of avoidable significant patient harm in primary care.
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We have addressed this issue in the current study by undertaking a large retrospective case
note review study, using independent clinical reviewers, to: 1) estimate the incidence of
avoidable significant harm in primary care in England; 2) quantify, describe and classify the
patient safety incidents that result in avoidable significant harm (thus showing the top
categories of avoidable harm) and 3) generate suggestions to mitigate risks of ameliorable
factors that contributed to the incidents. Our study is different to other primary care studies
because of its specific focus on identifying and understanding significant harm, and because

have estimated the incidence (rather than prevalence) of harm on the basis that this
provides policy makers with a better idea of the potential burden of the problem. We have
used a definition of avoidable harm based on a consensus study panel with general
practitioners,14 using real cases of unsafe general practice from our earlier national-level
analysis of patient safety incident reports.15

Methods
Our study protocol describes the methods we employed in detail,16 and an expanded version
of our methods is in the supplementary materials. Box 1 provides the definitions used in the
study. The study had NHS research ethics committee approval (15/EM/0411).
Participants
We used a stratified random sampling approach to invite general practices to participate
from three different areas of England. We undertook a retrospective case note review of an
open cohort of all primary care patients registered with participating general practices
(between 1 April 2015 and 31 March 2016) to identify cases of avoidable significant harm.
Recruitment and training of data collectors
General practitioners with at least five years experience in general practice were recruited to
collect data from the participating practices, and were provided with training.16
Sampling of patient records
We sampled patient records in three stages. In Stage 1, we identified the total patient
population of the practices at the start of the retrospective cohort (1 April 2015). In Stage 2,
we used electronic registry queries to identify patients at increased risk of significant health
problems and/or avoidable significant harm (the enhanced sample ). Drawing on
suggestions made by the research commissioners, the literature on avoidable harm in

primary care8 and our own experience of analysing reports of harm associated with primary
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care,15 we included patients who had: died17 been admitted to secondary care18 were
resident in a care home;19 had multimorbidity15 or polypharmacy,20,21 had undergone an
invasive procedure in general practice22 or had been certified unfit for work long-term. In
Stage 3, one of the GP data collectors screened the electronic health record of each patient
in the ‘enhanced sample’ to identify any new significant health problems experienced by
patients over the 12 months of the study (1 April 2015 – 31 March 2016). The GPs then
undertook detailed retrospective reviews of the records of this final sample of patients to

identify the extent to which errors in primary healthcare provision contributed to these
problems.
For the purposes of sensitivity analysis (recognising that cases might have been missed by
our sampling approach), the GP data collectors also undertook a detailed records review for
the following:



2.5% random sample of the Stage 1 population, not including patients identified for the
Stage 2 enhanced sample; each record was examined by a single GP reviewer.
10% random sample of the Stage 2 enhanced sample; each record was examined by a
second GP reviewer.

Identification of avoidable significant harm, and factors associated with this
For those patients with significant health problems, the GP data collectors recorded whether

they found any evidence of avoidable harm. If so, the GPs provided a detailed written
account of the principal problem in the patient’s primary care that led to the significant health
problem, a narrative describing the manner in which the significant health problem could
have potentially been prevented within primary care, and a judgement on the avoidability of
the significant health problem using a validated six-point scale (see Box 2).17,23 All cases
were considered in detail by the study team, and the GP data collectors were asked to
provide additional information if any clarification were needed. To ensure consistency the
study team made the final judgement, through consensus, in terms of the classification of
avoidable significant harm.
Data collection and coding
Each of the participating general practices was visited by an informatician from the study
team who collected baseline data on the practice population and ran a computer search to
identify patients for the enhanced sample and for the sensitivity analyses. Using encrypted
tablet computers and a Virtual Private Network (VPN) connection, the GP data collectors
entered anonymised data directly into a database on a secure server at Cardiff University.
6

The nature of the avoidable harm was recorded by the GP data collectors using the
comprehensive patient safety classification system developed in the Primary Care Patient
Safety Classification (PISA) study.24

Analysis
We estimated the incidence of significant harm that was considered at least probably
avoidable (our primary outcome – avoidability score 4 or more) and at least possibly
avoidable (avoidability score 3 or more) accompanied by 95% confidence intervals (95%
CI).16 We assessed inter-rater reliability of judgements made using the Cohen’s Kappa
statistic (with 95% CI).
Members of the study team then undertook a detailed analysis of the information provided
on each case of potentially avoidable significant harm and included cases with at least slight
to modest’ (score 2 or more) evidence of avoidability, as we judged that even in these cases
there were important insights. We analysed the data recorded on the cases and examined
the relationships between different types of incident and the factors that contributed to these
incidents. As a result, we identified the most important factors contributing to avoidable
significant harm.
Results

Twelve practices were recruited (as shown in Figure 1) and Table 1 shows their
characteristics compared with national averages for England. The practices were similar to
the English average in terms of list size, Index of Multiple Deprivation, and age and gender
of patients, but had a higher percentage of non-White patients. Also, all the participating

practices were rated overall as good’ or outstanding’ by the CQC, whereas almost 12% of
the practices in England received ‘inadequate’ or ‘requires improvement’ scores.
The total list size for the 12 general practices at the start date of the study cohort (1 April
2015) was 92,255 (Stage 1). The total number of patient-years of clinical data available for
the 92,255 patients over the year of the cohort (1 April 2015 - 31 March 2016) was 89,779.
The flow of patient records through the study is shown in Figure 2. The computer searches
identified 12,080 patients (13.1%) for the enhanced sample (Stage 2). Their records were all
examined by at least one GP data collector (first GP data collector in Figure 2), and 1,271
(10.5% random sample) were examined independently by a second GP data collector. From
7

the Stage 1 population of 92,255, a random sample of 2,327 (2.5%) patients (but not
included in the enhanced sample) was examined by one of the GP data collectors.
Based on the assessment of the GP data collector doing the first assessment on the
enhanced sample, there were 2,131 new significant health problems for 2,116 patients
between 1 April 2015 and 31 March 2016 (Stage 3 – see Figure 2). For 2,054 (96.4%) of the
significant health problems, the GP data collector judged that the patient had received an

adequate standard of care and therefore classified these cases as having virtually no
evidence of avoidability .

For the remaining 77 (3.6%) cases, the first GP reviewer formally assessed avoidability and
the distribution of avoidability scores, following moderation by the study team, is shown in
Table 2. A further 10 cases had virtually no evidence of avoidability , meaning that in total
2,064 (96.9%) of the 2,131 significant health problems were considered unavoidable in
primary care.

There were 32 cases (1.5%) of significant harm considered to be at least probably avoidable
and 51 (2.4%) considered at least possibly avoidable. This translates into a rate of 35.6 per
100,000 patient-years (95% CI: 23.3-48.0) for significant harm considered at least probably
avoidable and 56.8 per 100,000 patient-years (95% CI: 41.2-72.4) at least possibly
avoidable.
Sensitivity analysis
The examination of the 2.5% sample of the patient population did not identify any additional
cases of significant harm considered at least possibly avoidable. The examination of the
10% sample of the enhanced sample by a second GP reviewer identified two further cases
of significant harm considered to be at least probably avoidable and four cases considered
at least possibly avoidable, based on the final judgement of the study team. This means that
had all the patient records in the enhanced sample been assessed independently by two

GPs, there could have been an additional 20 cases considered at least probably avoidable,
and 40 cases of significant harm considered at least possibly avoidable. In the sensitivity
analysis, this translated into rates of 57.9 (95% CI: 42.2-73.7) per 100,000 patient-years for
significant harm considered at least probably avoidable, and 101.4 (95% CI: 80.5-122.2) per
100,000 patient-years for significant harm considered at least possibly avoidable.
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Interrater reliability
Where an assessment of avoidability was done, there was 77.0% agreement between GP
data collectors and the study team about whether the case was considered at least possibly
avoidable (Cohen s Kappa: 0.49 (95% CI: 0.29-0.69). For the 10% sample of the enhanced
sample, there was 71.5% agreement between the first and second GP reviewer that a
patient had at least one significant health problem (Kappa: 0.33 (95% CI: 0.27-0.38), and
where an avoidability assessment was done independently by two GP data collectors, there

was a 67.6% agreement about whether the significant harm was considered at least possibly
avoidable (Kappa: 0.34 (95% CI: 0.02-0.66)).
Analysis of the nature and causes of avoidable significant harm
For the detailed analysis of the nature and causes of avoidable significant harm, we included
74 cases involving 72 patients. The distribution of avoidability scores for these cases is
shown in Table 3.
The distribution of different types of primary incidents for the 74 cases is shown in Table 4,
with problems with diagnosis accounting for 60.8%; medication-related problems for 25.7%
and delayed referrals for 10.8% (the latter relating to situations where a clinician had
decided that a referral was needed, but there was such a delay in the referral being made
that the patient may have been harmed as a result). Examples of these incidents are shown
in Box 3 and Box 4. In relation to the 74 primary incidents, 114 underlying contributory

factors’ were identified, and these are shown in Table 5. Patient factors accounted for
71.9%, with co- or multi-morbidities the most important categories (24.6% of all contributory
factors), whilst 17.5% of factors included issues such as not taking medicines as prescribed,
problems with eliciting relevant information from patients or caregivers, not following medical
advice, and presenting with multiple issues in a single consultation. Factors such as
multimorbidity and frailty contributed either through offering alternative explanations for
symptoms or by presenting clinicians with multiple competing demands. Organisational
factors accounted for 21.1% of contributory factors whilst staff factors such as inadequate
knowledge, skills or mistakes by healthcare professionals accounted for 7.0%. In 59 (79.7%)
of the 74 cases, the significant harm could have been identified sooner (48 cases), or
prevented (11 cases), if the GP had taken actions aligned with evidence-based guidelines
(see examples in Box 3).
These 74 cases involved 115 healthcare professionals (81 (70.4%) GPs and 10 (8.7%)

practice nurses), and only four of these (3.5%) were clearly identifiable as being from
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outside the participating general practices (community nurse, community optometrist,
community physiotherapist, community psychiatric nurse).

Discussion

Principal findings

The estimated incidence of significant harm in English primary care considered at least
probably’ avoidable is between 35.6 and 57.9 per 100,000 patient-years (the latter figure
being based on sensitivity analysis). Extrapolating our findings to the English population of
55.6 million (mid-year 2017), there are likely to be between 19,800 and 32,200 cases of
probably avoidable’ significant harm to patients each year.

The three major sources of significant avoidable harm in general practice were diagnostic
error (60.8% of the avoidable incidents), medication incidents (25.7%) and delayed referrals
(10.8%). In 79.7% of cases, the significant harm could have been identified sooner, or

prevented, if the GP had taken actions aligned with evidence-based guidelines. The study
identified a mix of organisational, clinician and patient contributory factors associated with
the avoidable incidents. The majority of these were patient factors (71.9% of the total
contributory factors identified) including multimorbidity, old age and complexity arising from
pathophysiological factors such as frailty. Most of these factors are not ameliorable, but
highlight the challenges that healthcare professionals face when trying to avoid patients
coming to harm. Of the organisational factors, problems relating to continuity and coordination of care (between providers and within primary care) were most important (14.1%
of the total). For example: patient did not experience a ‘seamless service’ due to failures in
coordination and sharing of information between different providers across the health and
social care system; disconnect between multiple members of the primary care in the same
practice; and lack of care coordination as a patient transitions from secondary back to
primary care. Mitigating risk for future patients could be achieved through targeting the
organisational structures and processes underpinning the most frequent contributing factors.
Strengths and limitations of the study
This is one of the most comprehensive studies of avoidable harm in primary care,8,10 and
one of only two records review studies we are aware of that is large enough to report on
substantial numbers of significant harms.13 It is the only study of which we are aware that
has reported the incidence of avoidable harm based on independent review of primary care
10

clinical records. In terms of other potential methods of investigation, independent
retrospective case note review has significant advantages over incident reports, which are
more at risk of selection bias and are not well suited to accurately estimating the incidence
of avoidable harm. It also has advantages over database studies, because detailed
examination is required of the healthcare records (including hospital correspondence) that is
not possible through clinical databases. One major limitation of case note review is the
onerous task of searching for and identifying important information to build a narrative,

based on what is explicitly stated or from what is absent based on the clinician’s knowledge
of the relevant evidence-based guidelines.
We used a stratified random sampling approach to recruit 12 general practices from three
geographically different regions of England, and the independent GPs involved in data
collection were experienced and were given thorough training. We used a validated method
for judging the avoidability of harm,14 and a comprehensive validated system for classifying
the underlying causes of patient harm.15 Our methodological approach used the Recursive
Model of Incident Analysis and permitted us to capture the series of ‘contributing incidents’
that led to the final ‘principal incident’ prior to the patient experiencing a harmful outcome.25
This meant we could provide the most robust and comprehensive assessment of the patient
safety incidents implicated in significant avoidable harm outcomes, as well as consider the
apparent underlying events when formulating our recommendations to mitigate future risk to
patients.
Only a quarter of the general practices in the stratified random sample agreed to participate
and this is a limitation from an epidemiological perspective. The most common reason cited
for not participating was lack of time. Although the characteristics of the practices recruited
were similar to those in England in most respects, none of the study practices received an
overall CQC rating of inadequate’ or requires improvement , whereas 2.6% and 9.1%
(respectively) of all English practices received these ratings. If CQC ratings are associated
with patient safety, then our study may underestimate the overall incidence of avoidable
significant harm in English general practices. Our inter-rater reliability assessments showed
that there was moderate agreement between the GPs in their identification of patients with
significant health problems, and their judgements as to whether a patient had experienced
avoidable significant harm. Even with our sensitivity analysis, the upper limit of our estimates
of the incidence of avoidable significant harm may be an underestimate. This highlights the
uncertainties of estimates of frequency of harm originating from case note reviews that rely

on clinical judgement. It suggests that our study could have missed some cases of avoidable
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significant harm but could also have included cases that others might not consider to be
‘significant’ or ‘avoidable’.
Through our ‘enhanced sample’ we successfully identified patients most likely to have
avoidable significant harm, but the criteria we used might be difficult to replicate in other
countries. We did however manage to identify these patients through electronic medical
records, and so a similar approach should be possible in countries with comprehensive

primary care electronic records. Our study was not designed to detect near misses.
Comparison with other studies
We recognise from our previous systematic reviews,8,10 that comparing studies of avoidable
harm is difficult because of different study designs and different ways of applying definitions
of avoidable harm. One key difference between our study and almost all previous studies is
that we report the incidence of avoidable harm rather than the prevalence (per consultation).
Our approach allows for a clearer estimate of the public health burden of avoidable harm,
while also recognising that some harms, especially in a primary care setting, may occur over
several consultations (e.g. delayed diagnosis). Also, we have focused specifically on
significant’ harm (such as a clinically important delay in cancer diagnosis) to ensure that our
findings reflect a health burden that is unquestionably of importance to patients, the public,
clinicians and policymakers.

The only study we are aware of that was of a similar large size to ours, while also reporting
on severity, was from a convenience sample of 48 health centres in Spain with health
professionals reporting any incidents causing harm.13 From 96,047 consultations, 773 harms
were detected with 46 of these considered ‘severe’. Of all the harms, 64.3% were
considered preventable, and applying this percentage to the severe harms suggests a
prevalence of 30.8 severe harms per 100,000 consultations. It is not possible to directly
compare this with the incidence figures from our study (where the same harm may have
been apparent across several consultations over the course of the 12 months), but the
overall rates of significant harm are probably not widely dissimilar.
There is considerable variation in studies reporting categories of avoidable harm as well as
contributory factors. Nevertheless, our findings are in keeping with a systematic review that
found that diagnostic errors were among the most important causes of avoidable harm,10
and a review of the global burden of diagnostic errors in primary care,26 while the systematic

review10 (and other studies) have highlighted the importance of prescribing errors.13 In
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relation to diagnostic delay in cancer, a recent study has highlighted that in almost half of
cases this is attributable to primary care,27 with problems with clinical appraisal of the patient
and referral being particularly important. Our study has specifically highlighted the
importance of delays in making a referral,15,23 and this has been highlighted as an important
problem by the Institute for Healthcare Improvement.28 In comparison with other studies,
ours is unusual in reporting such a high level of patient factors contributing to patient harm.
While many of these cannot be considered the reason for the harm being avoidable, the

findings suggest that factors such as multimorbidity, frailty and complex presentations may
make it more difficult for clinicians to make timely and accurate diagnosis and avoid
medication errors. In relation to contributory factors that are avoidable, our findings are in
keeping with other studies that have highlighted organisational issues and communication
problems.8,12,29
Implications for clinicians and policy makers
This study has estimated the incidence of significant harm in English primary care
considered at least probably’ avoidable, which translates to 3-4 cases per year for an
average general practice of 8,000 patients. Efforts to make improvements should focus on
addressing the structures and processes underpinning the identified patient, clinician and
organisational contributing factors. For example, better organisation of key systems (e.g.
referrals, test result management, identifying non-adherence) and related administration
could have prevented most incidents. Some of the earliest patient safety studies carried out

in primary care over two decades ago pointed to administrative failures, such as the
mismanagement of test results, as the root cause of the commonest incidents concerning
diagnosis and medication,30-32 and an Australian study concluded about 70% of incidents
were related to processes of providing healthcare, rather than gaps in the knowledge and
skills of health professionals.11 The current study provides considerable insights into the
ameliorable contributory factors associated with avoidable significant harm in primary care,
which in turn have generated the following suggestions for improvement.
More effective implementation of existing information technology solutions could ensure that
planned action such as referrals take place in a timely way.26 Enhanced team coordination
and communication could ensure that patients are seen (or have necessary investigations),
or that they are recalled for follow-up investigations or assessment, when needed. Currently
it is largely down to individual primary care teams, and individual healthcare practitioners, to
develop their own strategies. Without stifling innovation, however, it might be helpful to
model ‘what best practice looks like’ in relation to preventing patients from coming to harm.
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Interventions like the ‘QRISK®3-2018’ algorithm to calculate a person’s risk of developing a
‘heart attack’ or stroke are now commonly integrated into electronic health record systems
and used by clinicians to explain and manage risk and support patient decision-making.33 In
a similar way, the factors implicated in patient safety incidents that we have identified might
be considered as signals for future algorithms for development and validation, either to flag
up patients for timely clinical review to mitigate current risk levels or to proactively detect
risks of future unsafe care.

Our study suggests that lack of continuity of care may contribute to avoidable significant
harm in some cases.34 Recent systematic reviews suggest that low continuity of care is
associated with a higher risk of mortality across different healthcare settings,35 and
specifically in general practice.36 In some cases in our study, follow up by the same primary
healthcare practitioner could have been helpful to enable earlier recognition of the
progression of a serious health problem. In other cases, better ‘informational continuity’37
could have helped to ensure that the assessment and suggested follow-up plans from a
previous consultation better informed the next consultation. This should be facilitated by
electronic health records, but we found several examples where recommendations from one
consultation were not acted upon in a subsequent consultation involving a different
healthcare practitioner. Nevertheless, high levels of personal continuity may not always be
best for patients. A recent study qualitative showed a mixed picture in terms of patients’
perceptions of whether personal continuity improved safety, or not,38 while a cross-sectional
ecological study found that general practices that appeared to have high levels of personal
continuity, did fewer urgent referrals;39 this does not necessary mean they were less safe,
but it is a potential cause for concern.
Some of the cases of avoidable significant harm in our study were associated with GPs
having too many problems to deal with adequately in a single consultation, with significant
health problems not detected early enough because of lack of effective and timely clinical
history taking, examination or investigation. Some of the contributory factors associated with
patient behaviours may have resulted from their concerns being unrecognised or
unresolved, as highlighted in a study of missed opportunities in cancer diagnosis.40 When
such incidents occur in general practice, it is essential that practice teams know how to
generate learning from the incident, including how to identify vulnerabilities in their existing
structures and processes, and feel confident to plan and test changes that could achieve
improved outcomes for future patients.41 The introduction of quality improvement domains
into 2019/20 Quality and Outcomes Framework by NHS England represents a promising
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commitment for supporting practices to learn about and develop their approach to systems
improvement42 as does the 2019 NHS Patient Safety Strategy.43
Conclusion
There is likely to be a substantial burden of avoidable significant harm attributable to primary
care in England with diagnostic error accounting for most harms, followed by medication
error and delays in making a referral once a referral decision had been made. Based on the

contributory factors we found, improvements could be made through more effective
implementation of existing information technology; enhanced team coordination and
communication, and greater personal and informational continuity of care.
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Acknowledgements
We thank Dr Christine Johnson and others who helped us to recruit the GPs for the
retrospective case note review. We also thank all of the practices that willingly took part in
the retrospective case note review study; they were all very welcoming to the GPs that
undertook the data collection, and provided space, access to computers, and support to
allow them to undertake their work. We are particularly indebted to the GPs who did the data
collection as they were highly committed to the study, and many of them went the extra mile
in terms of fitting in extra data collection sessions to enable us to complete the study within
the timeframe agreed. In particular, we thank Dr Richard Thomas for providing most of the

training for the GPs. We thank Ed Longridge for running most of the baseline computer
searches in the practices, and for collecting data to allow us to calculate ‘patient-years’ (the
denominator for our study). We thank Dr Sukhmeet Panesar for advice at the development
stage of the project, particularly concerning literature on avoidable harm. We are extremely
grateful to the members of our external advisory group (chaired by Professor Charles
Vincent, and including Professor Susan Dovey, Dr Frances Healey (funder representative)
and Professor Gordon Schiff) who gave very helpful advice throughout the study, and were
particularly helpful in terms of the interpretation of our findings. We also thank members of
the East Midlands Academic Health Science Network PPI Senate and the Greater
Manchester Patient Safety Translational Research Centre and Health Innovation

15

Manchester Patient Experience Group for reviewing the findings and providing helpful
comments from the perspective of members of the public.
Contributorship statement
All authors made a substantial contribution to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work. Specifically, AJA, ACh, ACS, AD,

AE, AS, DA, HE, MB, SC, SJA, SR conceived the study; AJA, ACh, ACS, AD, AE, AS, DA,
HE, JL, MB, PS, RM, SC, SJA, SR designed the study; AJA, ACS, CS, DA, SC, SR recruited
the GP reviewers and practices; AJA, ACS, AE, CS, HE trained the GP reviewers; AJA,
ACh, ACo, ACS, AD, AE, CS, DA, HE, JL, MB, SC, SH, SR designed the data collection
process; AJA, ACo, ACS, AE, BB, HW, SH processed the data; AJA, ACo, ACS, AE, HW,
SH contributed to team judgements of avoidability of harm; AJA, ACo, ACS, AE, BB, HW
analysed the data, and all authors were involved in interpretation of the data; AND
AJA, ACS, AE, AS, BB, CS, DA, SC drafted the paper and all authors revised it critically for
important intellectual content; AND all authors gave final approval of the version to be
published; AND all authors gave agreement to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. AA is guarantor for the paper and accepts full
responsibility for the work and/or the conduct of the study, had access to the data, and
controlled the decision to publish.
Data sharing statement
Anonymised summary data extracted from patient records regarding the avoidable harms
detected in this study will be available upon reasonable request.
Dissemination declaration
We plan to disseminate the results to the general practices that participated in the study.
Ethical and regulatory approvals
The study was granted a favourable opinion by the East Midlands Nottingham 2 Research
Ethics Committee on 15 January 2016 (reference: 15/EM/0411) and Confidentiality Advisory
Group (CAG) approval for access to medical records without consent under section 251 of
the NHS Act 2006 on 11 April 2016 (reference: 15/CAG/0182). Research & Development
16

(R&D) approvals were obtained for the Clinical Commissioning Groups (CCGs) where the
study occurred.
Exclusive license
The Corresponding Author has the right to grant on behalf of all authors and does grant on
behalf of all authors, a worldwide licence

(http://www.bmj.com/sites/default/files/BMJ%20Author%20Licence%20March%202013.doc)
to the Publishers and its licensees in perpetuity, in all forms, formats and media (whether
known now or created in the future), to i) publish, reproduce, distribute, display and store the
Contribution, ii) translate the Contribution into other languages, create adaptations, reprints,
include within collections and create summaries, extracts and/or, abstracts of the
Contribution and convert or allow conversion into any format including without limitation
audio, iii) create any other derivative work(s) based in whole or part on the on the
Contribution, iv) to exploit all subsidiary rights to exploit all subsidiary rights that currently
exist or as may exist in the future in the Contribution, v) the inclusion of electronic links from
the Contribution to third party material where-ever it may be located; and, vi) licence any
third party to do any or all of the above. All research articles will be made available on an
open access basis (with authors being asked to pay an open access fee—see
http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists/copyrightopen-access-and-permission-reuse). The terms of such open access shall be governed by a
Creative Commons licence—details as to which Creative Commons licence will apply to the
research article are set out in our worldwide licence referred to above.
Funding acknowledgement and disclaimer
This paper is based on independent research commissioned and funded by the NIHR Policy
Research Programme ( Understanding the Nature and Frequency of Avoidable Harm in
Primary Care , Ref: PR-R11-0914-11001). GP time was funded by the NIHR Greater
Manchester Patient Safety Translational Research Centre (NIHR Greater Manchester
PSTRC). The views expressed in the publication are those of the authors and not
necessarily those of the NIHR or the Department of Health and Social Care.
Patient and public involvement and engagement statement
This project had a dedicated lay co-applicant [initials removed for triple blind review] and lay
patient [initials removed for triple blind review] who contributed to the study application and
17

the early study development meetings to provide their views on the operationalisation of
definitions of avoidable significant harm in the study.
Our lay co-applicant and lay patient supported and checked the patient-facing documents,
including the study information sheets and helped develop the care home information
documents about the study. Both were members of the project management group, which
convened monthly. They actively contributed to discussions about the conduct of the study

and had a particularly active role in the interpretation of the findings; attending case analysis
meetings dedicated to examining the narratives of each of the cases and discussing the
patient-related contributory factors. Both supported the contacting of general practice and
CCG Patient and Participation Groups (PPGs) to inform patients about the study and
attended dissemination events for members of the public.
Transparency declaration
As the lead author, [name removed for triple blind review] affirms that this manuscript is an
honest, accurate, and transparent account of the study being reported; that no important
aspects of the study have been omitted; and that any discrepancies from the study as
planned (and, if relevant, registered) have been explained.
References
1. World Health Organization, Organisation for Economic Co-Operation and Development,
The World Bank. Delivering quality health services: A global imperative for universal
health coverage. 2018. Available at: https://apps.who.int/iris/handle/10665/272465..
Accessed 17 August 2020.
2. Sheikh A, Bates DW. Iatrogenic harm in primary care. Harvard Health Policy Review.
2014;14(1): 4-8.
3. NHS Digital. Appointments in General Practice, October 2018. Published on 6 December
2018. https://digital.nhs.uk/data-and-information/publications/statistical/appointments-ingeneral-practice/oct-2018. Accessed 17 August 2020.
4. Berwick DM, Shojania KG, Atchinson BK. Free from harm: Accelerating patient safety
improvement fifteen years after To Err Is Human. Boston, MA National Patient Safety
Foundation. 2015.
5. Sheikh A, Panesar SS, Larizgoitia I, Bates DW, Donaldson LJ. Safer primary care for all
– A global imperative. Lancet Global Health. 2013;1(4):e182-e183.
6. World Health Organization. Safer Primary care—A Global Challenge. Geneva: WHO.
2012.

18

7. Slawomirski L, Auraaen A, Klazinga N. The economics of patient safety in primary and
ambulatory care: Flying blind. OECD. Available at: https://www.oecd.org/health/healthsystems/The-Economics-of-Patient-Safety-in-Primary-and-Ambulatory-CareApril2018.pdf. Accessed 17 August 2020.
8. Panesar SS, deSilva D, Carson-Stevens A et al. How safe is primary care? A systematic
review. BMJ Quality and Safety. 2015; doi: 10.1136/bmjqs-2015-004178.
9. Cresswell KM, Panesar SS, Salvilla SA, et. al. World Health Organization's (WHO) Safer
Primary Care Expert Working Group. Global research priorities to better understand the
burden of iatrogenic harm in primary care: an international Delphi exercise. PLoS
Medicine. 2013;10(11):e1001554.
10. Panagioti M, Khan K, Keers RN et al. Prevalence, severity, and nature of preventable
patient harm across medical care settings: Systematic review and meta-analysis. BMJ.
2019;366:l4185.
11. Makeham MA, Kidd MR, Saltman DC et al. The Threats to Australian Patient Safety
(TAPS) study: Incidence of reported errors in general practice. Medical Journal of
Australia. 2006;185(2):95-98.
12. Gaal S, Verstappen W, Wolters R et al. Prevalence and consequences of patient safety
incidents in general practice in the Netherlands: A retrospective medical record review
study. Implementation Science. 2011;6(1):37.
13. Aranaz-Andrés JM, Aibar C, Limón R et al. A study of the prevalence of adverse events
in primary healthcare in Spain. The European Journal of Public Health. 2011;22(6):921925.
14. Carson-Stevens A, Campbell S, Bell BG et al. Identifying ‘avoidable harm’ in family
practice: A RAND/UCLA Appropriateness Method consensus study. BMC Family
Practice. 2019;20(1):134.
15. Carson-Stevens A, Hibbert P, Williams H, et al. Characterising the nature of primary care
patient safety incident reports in the England and Wales National Reporting and learning
system: A mixed-methods agenda-setting study for general practice. NIHR Journals
Library: Southampton; 2016;4(27):1-76.
16. Bell BG, Campbell S, Carson-Stevens A. et al. Understanding the epidemiology of
avoidable significant harm in primary care: Protocol for a retrospective cross-sectional
study. BMJ Open. 2017;7(2):e013786.
17. Hogan H, Healey F, Neale G et al. Preventable deaths due to problems in care in
English acute hospitals: A retrospective case record review study. BMJ Quality & Safety.
2012;21(9):737-745.
18. Tsang C, Bottle A, Majeed A, Aylin P. Adverse events recorded in English primary care:

19

observational study using the General Practice Research Database. British Journal of
General Practice 2013;63(613):e534-542.
19. Barber ND, Alldred DP, Raynor DK. et al. Care homes’ use of medicines study:
Prevalence, causes and potential harm of medication errors in care homes for older
people. Quality and Safety in Health Care. 2009;18(5):341-346.
20. King’s Fund. PARR Combined Predictive Model Final Report. December 2006. Available
online at: http://www.kingsfund.org.uk/sites/files/kf/field/field_document/PARR-combinedpredictive-model-final-report-dec06.pdf Accessed 18 August 2020.
21. Duerden M, Avery T, Payne R. Polypharmacy and Medicines Optimisation: Making it
Safe and Sound. London: The King’s Fund, 2013.
22. Lowy A, Brazier J, Fall M. Quality minor surgery by general practitioners in 1990 and
1991. British Journal of General Practice. 1994;44(385):364-365.
23. APEAS Study. Patient Safety in Primary Health Care. Madrid: Ministry of Health and
Consumer Affairs, 2008.
24. Carson-Stevens A, Hibbert P, Avery A. A cross-sectional mixed methods study protocol
to generate learning from patient safety incidents reported from general practice. BMJ
Open. 2015; 5(12):e009079.
25. Hibbert P, Runciman W, Deakin A. A recursive model of incident analysis. Adelaide:
Australian Patient Safety Foundation. 2007.
26. Singh H, Schiff GD, Graber ML et al. The global burden of diagnostic errors in primary
care. BMJ Quality and Safety. 2017;26(6):484-494.
27. Swann R, Lyratzopoulos G, Rubin G et al. The frequency, nature and impact of GPassessed avoidable delays in a population-based cohort of cancer patients. Cancer
Epidemiology. 2020; doi:10.1016/j.canep.2019.101617.
28. Institute for Healthcare Improvement. Closing the loop: a guide to safer ambulatory
referrals in the HER era. 2017. Available online at:
http://www.ihi.org/resources/Pages/Publications/Closing-the-Loop-A-Guide-to-SaferAmbulatory-Referrals.aspx. Accessed 16 August 2020.
29. Makeham M, Dovey S, Runciman W, Larizgoitia I. Methods and measures used in
primary care patient safety research. Geneva: World Health Organization. 2008.
30. Wahls T, Haugen T, Cram P. The continuing problem of missed test results in an
integrated health system with an advanced electronic medical record. The Joint
Commission Journal on Quality and Patient Safety. 2007;33(8):485-92.
31. Reid S, Miller G, Britt H, Bhasale A. Breast cancer--could it have been diagnosed
earlier? Australian Family Physician.1996;25(11):1752-1753.
32. Cox SJ, Holden JD. A retrospective review of significant events reported in one district in
2004–2005. British Journal of General Practice. 2007;57(542):732-736.
20

33. Hippisley-Cox J, Coupland C, Brindle P. Development and validation of QRISK3 risk
prediction algorithms to estimate future risk of cardiovascular disease: Prospective
cohort study. BMJ. 2017;357:j2099.
34. Maarsingh O, Henry Y, van de Ven PM et al. Continuity of care in primary care and
association with survival in older people: A 17-year prospective cohort study. British
Journal of General Practice. 2016;66(649):e531-e539.
35. Gray DJ, Sidaway-Lee K, White E et al. Continuity of care with doctors—a matter of life
and death? A systematic review of continuity of care and mortality. BMJ Open.
2018;8(6):e021161.
36. Baker R, Freeman GK, Haggerty JL et al. Primary medical care continuity and patient
mortality: a systematic review. British Journal of General Practice. 2020; doi: https://
doi.org/10.3399/bjgp20X712289.
37. Duffy S, Lee TH. In-person health care as option B. New England Journal of Medicine.
2018;378(2):104-106.
38. Murphy M, Salisbury C. Relational continuity and patients’ perception of GP trust and
respect: A qualitative study. British Journal of General Practice 2020; doi: https://
doi.org/10.3399/bjgp20X712349.
39. Lyratzopoulos G, Mendonca SC, Gildea C, et al. Associations between diagnostic
activity and measures of patient experience in primary care: A cross-sectional ecological
study of English general practices. British Journal of General Practice. 2018;68(666):e9e17.
40. Amelung D, Whitaker KL, Lennard D, et al. Influence of doctor-patient conversations on
behaviours of patients presenting to primary care with new or persistent symptoms: A
video observation study. BMJ Quality and Safety. 2020;29(3):198-208.
41. Carson-Stevens A, Donaldson L. Reporting and learning from patient safety incidents in
general practice: A practical guide. Royal College of General Practitioners. Available at:
http://www.rcgp.org.uk/-/media/Files/CIRC/Patient-Safety/Reporting-and-learning-frompatient-safety-incidents.ashx?la=en. Accessed 18 August 2020.
42. NHS England. 2019/20 General Medical Services (GMS) contract Quality and Outcomes
Framework (QOF), Guidance for GMS contract 2019/2020 in England, April 2019.
Available at: https://www.england.nhs.uk/wp-content/uploads/2019/05/gms-contract-qofguidance-april-2019.pdf. Accessed 18 August 2020.
43. NHS England and NHS Improvement. The NHS Patient Safety Strategy: Safer culture,
Safer systems, safer patients, July 2019. Available at: https://improvement.nhs.uk/
documents/5472/190708_Patient_Safety_Strategy_for_website_v4.pdf. Accessed 18
August 2020.

21

44. World Health Organization. The conceptual framework for the international classification
for patient safety. Geneva: World Health Organization; 2009.
45. Jones JW. The healthcare professional and the Bolam test. British Dental Journal. 2000
188(5):237-240.
46. McKay J, Bradley N, Lough M et al. A review of significant events analysed in general
practice: Implications for the quality and safety of patient care. BMC Family Practice.
2009;10(1):61

22

Figure 1. Flow chart showing how practices were recruited

Total number of general practices in the
three study regions (n=757)
Stratified random sampling technique
used to identify general practices to
invite to participate
General practices invited to participate
in the study (n=80)

Non-responders (n=56)

General practice expression of interest
forms received (n= 24)
Declined to participate (n=3)

General practices initially interested in
participating in the study (n=21)
Non-response to follow-up or no longer
interested in participating (n=6)
General practices remaining interested in
participating in the study (n=15)
General practices not selected because
of over-representation in two of the
strata (these practices were excluded on
the basis of being lowest on the
randomly generated lists of practices)
(n=2)
General practices consented into the
study (n=13)
General practice withdrew from the study
before starting (n=1)

Total number of general practices
participating in the study (n=12)
East Midlands (n=7)
Greater London (n=2)
Greater Manchester (n=3)

23

24

Box 1: Definitions used in our study

Significant harm
Our definition of significant harm was informed by the international classification of
patient safety definitions of moderate harm, severe harm and death outcomes. 44 The
definition used was as follows:
‘A patient outcome is symptomatic, which required more intensive intervention than
might otherwise have been required (eg, additional operative procedure) and
resulted in an escalation of care (eg, hospital admission), or death. This caused a
loss of function of at least one bodily organ, which may have been a temporary or
permanent loss of its function’
Avoidability
Our definition of avoidability was informed by our RAND / UCLA appropriateness
methods study14 to contextualise our definition of significant harm. The definition
used was as follows:
‘a patient safety incident could have probably, or totally been avoided by the timely
intervention of a health care professional in family practice (e.g. investigations,
treatment, safety netting) and / or an administrative process (e.g. referrals, alerts in
electronic health records, procedures for following up results) in accordance with
accepted standards of evidence-based practice and / or clinical governance and / or
the Bolam test.’44
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Box 2: Six-Point Avoidability Scale 17,23
Rating

Category

Description

1

Totally unavoidable

Virtually no evidence of avoidability

2

Unavoidable

Slight to modest evidence of avoidability

3

Possibly avoidable

Possibly avoidable, less than 50-50, but close call

4

Probably avoidable

Probably avoidable, more than 50-50, but close call

5

Probably avoidable

Strong evidence of avoidability

6

Totally avoidable

Virtually certain evidence of avoidability
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Table 1: Characteristics and summary statistics of the 12 participating general practices compared with English averages
General
practice

List size*

Mean age
in years†

Age ≥ 65 years
n (%)‡

A

23687

42.59

4937 (21.0)

11497 (48.9)
12014 (51.1)

611 (2.6)

B

6780

37.03

1021 (15.3)

3123 (46.8)
3551 (53.2)

C

4128

39.18

535 (13.2)

D

9533

41.24

F

8044

G

Gender:
Male n (%)
Female n (%)†

Ethnicity:
non-White ethnic
groups n (%)§

Index of Multiple
Deprivation‖
(Decile)

Rural/
urban¶

CQC safety
rating**

CQC overall
rating**

10.1 (9)

Rural

Good

Good

1041 (15.6)

45.0 (1)

Urban

Good

Good

2113 (52.1)
1942 (47.9)

965 (23.8)

26.9 (4)

Urban

Good

Outstanding

1724 (17.8)

4756 (49.1)
4931 (50.9)

436 (4.5)

18.3 (7)

Urban

Good

Good

34.76

735 (8.7)

4070 (48.2)
4373 (51.8)

4120 (48.8)

28.2 (4)

Urban

Requires
Improvement

Good

7311

31.45

541 (7.5)

3592 (49.8)
3621 (50.2)

2936 (40.7)

55.5 (1)

Urban

Requires
Improvement

Good

H

3841

34.90

218 (5.1)

2205 (51.5)
2077 (48.5)

1494 (34.9)

23.3 (5)

Urban

Good

Good

I

6636

37.18

814 (13.2)

3181 (51.6)
2983 (48.4)

1467 (23.8)

26.9 (2)

Urban

Good

Good

J

3447

47.96

980 (30.1)

1560 (47.9)
1696 (52.1)

94 (2.9)

Rural

Good

Good

K

9310

41.35

1697 (18.8)

4478 (49.6)
4551 (50.4)

153 (1.7)

21.8 (6)

Urban

Good

Good

L

5202

37.36

744 (13.4)

2676 (48.2)
2875 (51.8)

983 (17.7)

22.1 (5)

Urban

Good

Good

M

4336

33.46

326 (6.5)

2651 (52.9)
2360 (47.1)

3357 (67.0)

23.2 (5)

Urban

Good

Good

7.1 (10)
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Mean
list
size
(SD)*
All study
practices††

7688
(5453)
Mean
list
size‡

Mean % aged ≥
65 years (SD) ‡

% Male (SD)
% Female (SD) †

% non-White
ethnic groups§
(SD)

38.87 (4.03)

15.4
(6.0)

49.4 (1.54)
50.6 (1.54)

19.0
(19.6)

23.5
(13.2)

Mean age
in years†

% aged ≥ 65
years‡

% Male
% Female†

% non-White
ethnic groups
(%)‡‡

Mean Index of
Multiple
Deprivation‖

Mean age
in years†
(SD)

Mean Index of Number
Multiple
rural/
Deprivation‖ urban¶
(SD)
10 urban
2 rural

English
average
7586

39.85

17.2

49.83
50.17

14.0

21.8

CQC safety
rating**(%)

CQC overall
rating**
percentage

Good (83.3%)
Good (91.7%)
Requires
Outstanding
improvement
(8.3%)
(16.7%)
CQC Overall
Rating Average**

For all English practices, the
Overall rating was:
Outstanding (4.1%); Good
(84.2%); Requires
Improvement (9.1%);
Inadequate (2.6%)§§

*Taken from NHS Digital on 01-04-2015 http://digital.nhs.uk/catalogue/PUB17356
†Taken from NHS Digital April 2017. https://digital.nhs.uk/catalogue/PUB23475
‡For 2016 Accessed from Public Health England National General Practice Profiles. http://fingertips.phe.org.uk/profile/general-practice/data

§Taken from 2011 Census. Accessed from Public Health England National General Practice Profiles. http://fingertips.phe.org.uk/profile/general-practice/data
‖Index of Multiple Deprivation 2015. Accessed from Public Health England National General Practice Profiles. http://fingertips.phe.org.uk/profile/general-practice/data
¶

Taken from the 2011 census figure for the population of the city or town where the practice was located.

**Taken from Care Quality Commission (CQC) on February 2017 http://www.cqc.org.uk/what-we-do/services-we-regulate/doctorsgps

††The practice average and standard deviation use values that are weighted by the practice list size.
‡‡Taken from 2011 Census. https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/ethnicity/articles/ethnicityandnationalidentityinengland andwales/2012-12-11
§§As of the end of February 2017
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Figure 2. Stages of the study and flow of patient records through the study

Stage 1
Total list size identified
for the 12 practices
(n=92255)
2.5% random sample
used for sensitivity
analysis (but not
including patients in the
enhanced sample)
(n=2327)
Stage 2
At risk’ enhanced
sample identified
(n= 12080)
(1st GP data collector
reviewed all records)

10% random sample of
the enhanced sample
examined by a 2nd GP
data collector
(n=1271)

Stage 3
Patients identified who
had experienced at least
one new significant
health problem (n=2116)

Patients who had
experienced at least
one new significant
health problem
identified by 2nd GP
data collector (n=359;
170 previously
identified by the 1st GP
reviewer and 189
additional patients)

Patients identified by GP
data collector who had
experienced at least one
new significant health
problem (n=101)

Retrospective case note review to identify patients with avoidable significant harm
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Table 2: Avoidability of the 2131 new significant health problems identified by the first
GP data collector
Avoidability classification
Totally avoidable: Virtually certain evidence of avoidability

Number (%)
0 (0.0)

Probably avoidable: Strong evidence of avoidability

14 (0.7)

Probably avoidable: Probably avoidable, > 50:50, but close call

18 (0.8)

Possibly avoidable: Possibly avoidable, <50:50, but close call

19 (0.9)

Unavoidable: Slight to modest evidence of avoidability

16 (0.7)

Totally unavoidable: Virtually no evidence of avoidability (based on study
team avoidability assessment)

10 (0.5)

Totally unavoidable: Virtually no evidence of avoidability (based on GP
assessment that there had been an ‘adequate standard of care’)

2054 (96.4)

Total

2131

(100)
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Table 3: Summary of cases judged by the study team to have significant harm with at
least slight to modest evidence of avoidability

Avoidability rating following moderation of all cases by the
study team
Cases
Slight to
modest
evidence of
avoidability

Possibly
avoidable,
<50–50,
but close
call

Probably
avoidable,
>50–50,
but close
call

Strong
evidence of
avoidability

Virtually
certain
evidence of
avoidability

Total

Cases from enhanced
sample
(1st GP data collector)

16

19

18

14

0

67

Additional cases from
10% sample of
enhanced sample
(2nd GP data collector)

2

2

1

1

0

6

Additional case from
2.5% sample (not from
enhanced sample)

1

0

0

0

0

1

Total

19

21

19

15

0

74
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Table 4: Distribution of different types of primary incidents

Types of primary incident:
incidents occurring proximal
(chronologically) to the patient
outcome

Diagnostic errors

At least slight
to modest
evidence of
avoidability
n (%)

At least possible
evidence of
avoidability
n (%)

At least
probable
evidence of
avoidability
n (%)

45 (60.8)

34 (61.8)

22 (64.7)

Wrong diagnosis – original
diagnosis is found to be
incorrect because the true
cause is discovered later.

16 (21.6)

13 (23.6)

11 (32.4)

Delayed diagnosis (non-cancer)
– diagnosis could have been
made earlier if care was
evidence-based.

21 (28.4)

15 (27.3)

10 (29.4)

8 (10.8)

6 (10.9)

1 (2.9)

19 (25.7)

13 (23.6)

6 (17.6)

No drug treatment given

4 (5.4)

3 (5.4)

2 (5.9)

Insufficient drug treatment given

4 (5.4)

4 (7.3)

1 (2.9)

Prescribing errors

6 (8.1)

4 (7.3)

1 (2.9)

Monitoring errors

2 (2.7)

2 (3.6)

2 (5.9)

Adverse drug reaction

1 (1.3)

-

-

Medication not commenced in a
timely manner

1 (1.3)

-

-

Vaccine administration

1 (1.3)

-

-

8 (10.8)

7 (12.7)

6 (17.6)

Delayed referral

7 (9.4)

6 (10.9)

6 (17.6)

Referral not performed when
indicated

1 (1.3)

1 (1.8)

-

2 (2.7)

1 (1.8)

-

Patient communication not sent
from secondary to primary care

1 (1.3)

1 (1.8)

-

Incorrect test ordered

1 (1.3)

-

-

Delayed cancer diagnosis
Medication errors

Referral errors

Other

Total (%)

74 (100)

55 (100)

34 (100)

32

Box 3. Examples of avoidable significant harm
30-week delay in diagnosing throat cancer (avoidability rating: 5; strong evidence of
avoidability)
A middle-aged patient attended the GP with a hoarse voice and difficult swallowing. He
reported that his mouth felt like the time he had thrush which required a referral to a
gastroenterologist for an endoscopy and it eventually settled with an anti-fungal medication.
In the medical records the GP described signs of oral thrush in the mouth and wrote, ‘if does
not settle, consider oral treatment or referral back to gastroenterologist’. Over the next 19
weeks the patient returned, with six visits to the original and different GPs, with on and off ‘red
flag’ symptoms that were either improving or worsening or of varying intensity (hoarseness,
swallowing issues, odd breathing pattern, difficulty talking, sensation of a lump in throat) and
each time was given a course of anti-fungal medication. From week 12, the medical records
describe ‘food getting stuck’. At week 15, a referral for endoscopy was made and the patient
was seen one week later. At this point, the patient informed the gastroenterologist he was
losing weight. No abnormalities were seen on endoscopy and the patient was told to go back
to his GP and have his hoarse voice investigated further (with the same advice in a letter to
the GP). Four weeks later the patient was seen by the GP and a non-urgent referral to ENT
was made. At week 30 the patient was seen by ENT and a rare type of neck cancer was
diagnosed requiring chemotherapy.
Seven-year delay in diagnosis of prostate cancer (avoidability rating: 4; probably
avoidable, more than 50:50, but close call)
An elderly patient with Type 2 diabetes mellitus attended a nurse appointment stating that he
was experiencing nocturnal frequency. It was suspected this was due to poorly controlled
diabetes and amendments to his medication regime were made. Six weeks later, the patient
had a telephone consultation with the GP, since he was concerned about weight loss, a loss
of appetite, increased urinary frequency and night cramps. He was booked with the GP for a
face-to-face consultation the following day. It was also noted he had a weight loss of 2-3Kg,
he was urinating at least 5-6 times per night, and he felt nauseous. The GP felt the signs and
symptoms were related to poorly controlled diabetes and arranged for the patient to be
reviewed by the practice nurse. Over the next week, blood tests (glycosylated haemoglobin
and ‘urea and electrolytes’ (U&E)) and urine analysis were undertaken, and his antihyperglycaemic medications were amended. The nurse followed the patient up a few days
later, where a further drop in weight was noted. The patient reported some improvement in
symptoms since he was now getting up at night to pass urine four instead of six times. The
nurse advised a follow-up appointment with the GP, which did not occur until four weeks later.
At this time, the GP noted the patient had seven years previously had a raised prostate specific
antigen (PSA). However, the patient had been unable to tolerate a biopsy for a definitive
diagnosis, so six-monthly PSA testing was advised; however, the patient did not have a followup PSA in the subsequent seven year period. On noting this, the GP advised the patient to
have a PSA test which was undertaken three weeks later. The PSA measured very high (>100
ng/mL). The patient had a GP appointment one week later when he was informed his PSA
was raised. An urgent ‘suspected cancer’ referral was made. He was seen by a urologist the
following week and diagnosed with localised prostate cancer requiring a transurethral
resection of the prostate.
16-month delay in diagnosing non-insulin dependent diabetes mellitus (Avoidability
rating: 3; possibly avoidable, less than 50-50, but close call)
An impaired fasting glucose was identified in a middle-aged patient and was followed up with
a glucose tolerance test (GTT). The patient was seen by GP (A) soon after and was informed
the GTT revealed an impaired glucose tolerance and was given dietary and lifestyle advice.
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The patient was told to have a repeat test four months later. The patient was seen four months
later by a different GP (B); however, the focus of the consultation was on yellow sclerae and
liver function tests (LFTs) were ordered. A test to assess diabetes was not requested. The
patient presented two months later with weight loss, and GP (B) referred the patient for an
endoscopy and a repeat liver function test. A follow-up telephone call one month later occurred
to discuss the LFTs with GP (B). Three months later, the patient presented to GP (B) with
tiredness and fatigue. Again, blood tests were requested but did not include tests for diabetes.
Six months later, a blood glucose was undertaken as part of an annual review and following
two fasting blood glucose tests one week apart, poorly controlled non-insulin dependent
diabetes mellitus was diagnosed.
Four-month delay in referral for an ischaemic limb (avoidability rating: 5; strong
evidence of avoidability)
A patient in his early 60s stubbed his big toe three weeks prior to attending a nurse
appointment at the general practice. The patient was known to have cardiovascular disease
including hypertension (prescribed two antihypertensives) and raised cholesterol (prescribed
a statin). The nurse noted the toe was bruised, painful, red and had a foul odour. The patient
was prescribed antibiotics for a presumed infection and a referral was made to podiatry for
removal of an associated in-growing toenail. Four weeks later, a podiatrist was unable to
detect a dorsalis pedis or posterior tibial pulse in the affected foot and the patient was advised
to see a GP urgently. The patient was reviewed by the GP and a referral to a vascular surgeon
was discussed, but not made. Instead a further consultation with the same GP in four weeks
was agreed, with regular nursing reviews of wound healing in the interim. At the first follow up
nurse review one week later, the nurse noted that the toe was healing, but there were no
pulses with the Doppler scan, and that the patient informed the nurse he needed to sleep with
the foot outside the bed because it was so painful. The GP saw him three days later and
decided to make a non-urgent vascular referral, but the letter was not sent to the vascular
surgeons for six weeks. The patient was seen in a vascular clinic nearly four months after the
podiatrist noted absent pulses and was informed that he had critical leg ischaemia and needed
surgery. He underwent a right superficial femoral artery (SFA) and posterior tibial artery (PTA)
stent four weeks later. Some nine months later, he required amputation of his big toe and
second digit.
Long-term nephrotoxic medications in older adults
We observed two cases where patients with known reduced kidney function were receiving
long-term potentially nephrotoxic drugs. One of the patients was prescribed naproxen ‘as
required’ for gout but received a twice daily monthly supply for >12 months whilst
concurrently receiving long-term nitrofurantoin. A hospital admission for acute-on-chronic
kidney injury was required (avoidability rating: 5; strong evidence of avoidability).

Another patient was taking lithium and should have had three-monthly U&E blood tests to
monitor their kidney function. This did not happen for 15 months and the patient was admitted
with acute kidney injury (avoidability rating: 4; probably avoidable, more than 50:50, but
close call).
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Box 4. Underlying incidents resulting in delayed diagnoses (history taking,
examination, investigation, communication and referral)











Incomplete history taking (one case), e.g. not enquiring about red flags and not
documenting salient negatives, inaccurate medical records (two cases), and inadequate
documentation of care delivered (one case).
Absent or delayed physical examination (five cases), e.g. advising patient to book
another visit to undertake a pelvic examination.
Not ordering correct investigations (three cases), e.g. no follow up or investigations
ordered for an older adult with a three-week history of diarrhoea with blood and mucous;
the patient eventually required an emergency admission and Crohn’s disease was
diagnosed.
Failing to order a necessary investigation (one case), e.g. not testing for diabetes
mellitus when presenting with lower urinary tract symptoms.
Inappropriate responses to laboratory (three cases) or imaging (one case) investigations,
e.g. i) not recognising the cut off for diagnosing Type 2 diabetes; ii) not arranging a
follow-up chest x-ray (that had been advised by a radiologist) in a patient with an opacity
seen on serial radiographs (this resulted in a delay in referral to respiratory medicine for
an eventual diagnosis of lung cancer).
Transfer of information about the patient which included delays in the communication
being sent (two cases) or not sent at all by secondary care (one case), or a
communication received but not actioned in primary care (three cases).
Incorrect advice being given to the patient (one case), e.g. patient with insulin-dependent
diabetes not given information about how to prepare for an endoscopy and GP did not
inform secondary care the patient was diabetic.
Delayed referral (seven cases), referral not made (one case) or referral sent to the wrong
location.
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Table 5: Distribution of contributory factors
Types of contributory factor:
circumstances, actions or influences which
are thought to have played a part in the
origin or development, or to increase the
risk, of a patient safety incident46
Patient factors

At least slight
to modest
evidence of
avoidability
n (%)

At least
possible
evidence of
avoidability
n (%)

At least
probable
evidence of
avoidability
n (%)

82 (71.9)

59 (69.4)

32 (68.1)

20 (17.5)

15 (17.6)

11 (23.4)

Co-morbidity: the presence of one or
more additional diseases

8 (7.0)

5 (5.9)

3 (6.4)

Rare presentation: an uncommon
pattern of signs or symptoms

8 (7.0)

5 (5.9)

3 (6.4)

Previous medical / medication history

8 (7.0)

5 (5.9)

3 (6.4)

Patient age

7 (6.1)

6 (7.1)

3 (6.4)

Pathophysiological factors: the
patient’s physical and medical wellbeing and health inclusive of frailty

6 (5.3)

5 (5.9)

3 (6.4)

Clinician perception of patient behaviours:
the way in which patients or caregivers
act towards clinicians

6 (5.3)

5 (5.9)

1 (2.1)

Response to medical advice: patient
does not appear to follow the advice
or instructions given by the clinician

6 (5.3)

4 (4.7)

-

Complex agenda: patient presents
with multiple issues in a single
consultation

4 (3.5)

3 (3.5)

1 (2.1)

Medication taking: patient does not
appear to take medication as
prescribed

2 (1.8)

2 (2.4)

-

Clinical history taking: problems with
eliciting relevant information

2 (1.8)

1 (1.2)

1 (2.1)

Language: patient unable to
communicate in English

2 (1.8)

2 (2.4)

2 (4.3)

Disability: a physical or mental
condition that limits a person’s
movements, senses, or activities

2 (1.8)

1 (1.2)

1 (2.1)

Does not leave the house or home

1 (0.9)

-

-

8 (7.0)

7 (8.2)

5 (10.6)

6 (5.3)

6 (7.1)

4 (8.5)

2 (1.8)

1 (1.2)

1

Multimorbidity: patient has two or
more chronic medical conditions

Staff factors
Inadequate knowledge/skill set

Mistake

(2.1)
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Types of contributory factor:
circumstances, actions or influences which
are thought to have played a part in the
origin or development, or to increase the
risk, of a patient safety incident46
Organisational issues

At least slight
to modest
evidence of
avoidability
n (%)

At least
possible
evidence of
avoidability
n (%)

At least
probable
evidence of
avoidability
n (%)

24 (21.1)

19 (22.4)

10 (21.3)

Continuity of care across system:
problem with the delivery of a
'seamless service' through
integration, coordination and the
sharing of information between
different providers

8 (7.0)

8 (9.4)

4 (8.5)

Continuity of care within primary care:
seen by multiple members of team
within the same practice

6 (5.3)

3 (3.5)

1 (2.1)

Continuity of care between secondary
and primary care: lack of coordinated
care

2 (1.8)

1 (1.2)

-

Protocols/ policies/
standards/guidelines inadequate,
inefficient, absent or not available
(specific problems noted below)

2 (1.8)

1 (1.2)

1 (2.1)

Investigations

2 (1.8)

2 (2.4)

1 (2.1)

Repeat prescribing

1 (0.9)

1 (1.2)

1 (2.1)

Referral

1 (0.9)

1 (1.2)

-

Locum or agency staff

1 (0.9)

1 (1.2)

1 (2.1)

Waiting lists for ‘urgent’ referrals

1 (0.9)

1 (1.2)

1 (2.1)

114 (100)

85 (100)

47 (100)

Total (%)
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