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Incidence, nature and causes of avoidable significant harm in primary care in
England: retrospective case note review
Details of methods used in the study
Our study protocol describes the methods we employed in detail.1 Box 1 in the main
manuscript provides the definitions used in the study.The study had NHS research ethics
committee approval (15/EM/0411), Confidentiality Advisory Group (CAG) support under
section 251 to process patient identifiable information without consent (15/CAG/0182) and
Research and Development (R&D) approvals.
Participants
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. The study took place in 12 general practices
from three different areas of England: East Midlands (n=7), Greater London (n=2) and
Greater Manchester (n=3). The East Midlands and Greater Manchester were chosen for
convenience as this is where most of the English members of our team are based. London
was selected to provide geographical and demographic balance.
General practices were eligible to participate if they provided written informed consent,
delivered NHS services, had electronic health records and used one of the three main
computer systems in England (i.e. EMIS Web, TPP SystmOne, or INPS Vision). General
practices were excluded from the study if they were involved in a major reorganisation (such
as a merger with another practice) between 1 April 2015 and 31 March 2016 since this
would have made it difficult to identify the practice list size for the retrospective case note
review.
We aimed to sample general practices with characteristics representative of English
practices as a whole, with a total population of up to 100,000. This figure was based on a
pilot study, which demonstrated that this was the largest sample we could manage within the
substantial available funding, whilst also conducting the study to a high standard. We
estimated the precision of our study based on different possible rates of avoidable significant
harm. For example, for a rate of avoidable significant harm of 40 per 100,000 patients per
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year, the precision (based on 95% confidence intervals) was estimated to be between 28
and 52 per 100,000 patients per year.

From the three regions, we identified a total of 757 practices: East Midlands (n=266),
Greater London (n=366) and Greater Manchester (n=125). We used stratified random
sampling to identify the general practices to approach. Firstly, the practices from each area
were stratified by list size into quartiles, with list sizes taken from the NHS Digital website.2
Secondly, the practices from each area and each quartile were listed in computer-generated
random order. We then selected the 80 practices appearing at the top of the stratified
random lists, consisting of 40 practices from the East Midlands (10 practices in each
quartile) and 20 practices from each of Greater London and Greater Manchester (five
practices in each quartile). Practices were over-recruited from the East Midlands given most
of the GPs recruited for data collection were based in this region.
We emailed and/or wrote to general practices (via the practice manager and general
practitioners within the practices) inviting participation. We used a range of approaches to
encourage participation, including prior publicity about the study, engaging local opinion
leaders and providing reassurance about data confidentiality. Of the 80 practices
approached, 12 were included in the study (see Figure 1).
Patients in the practices were excluded if they had a computer code in their clinical records
indicating that they did not wish to be included in research studies. Patients were also
excluded if they completed an opt-out form.
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. These GPs were recruited from the East
Midlands, Greater Manchester and Greater London via the Royal College of General
Practitioners and existing contacts. Thirteen general practitioners were recruited and trained
to ensure a consistent approach to identifying and classifying patients with avoidable
significant harm. Further details are provided in our protocol paper.1
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. In Stage 2, we identified
patients at increased risk of avoidable significant harm (the ‘enhanced sample’), and in
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Stage 3, we identified those from Stage 2 who had experienced a significant new health
problem during the 12-month retrospective review period.
The population for Stage 1 comprised those patients registered with the 12 general practices
at the start of the retrospective cohort (1 April 2015). To identify patients at increased risk of
avoidable significant harm (Stage 2), we drew upon suggestions made by the research
commissioners, (the National Institute for Health Research (NIHR) Policy Research
Programme), the literature on avoidable harm in primary care3 and our own experience of
inductively analysing reports of harm associated with primary care in the National Reporting
and Learning System (NRLS).4 We included patients with characteristics considered to be
associated with significant health problems and/or increased risk of patient safety incidents.
The identification of patients with a higher likelihood of significant health problems allowed
us to focus on those cases where any avoidable harm was likely to be significant too. We
included those who had: died5 or had been admitted to hospital or a mental health facility6 as
these were likely to have experienced a significant health problem; those that were resident
in a care home as they were likely to have significant health problems and increased risk of
medication errors;7 those that had 10 or more repeat medications,8,9 as they were at greatest
risk of harm from medication error; those with four or more major morbidities as our previous
study had shown multi-morbidity to be associated with avoidable harm;5 those that had
undergone an invasive procedure in general practice, such as a minor operation as safety
concerns have been raised about this10 and those that had been certified unfit for work longterm, as this was suggested by our funder, as it might have resulted from an avoidable
harm.

Electronic registry queries at each practice (for 12 months from the start of the retrospective
cohort) identified these patients who formed the ‘enhanced sample’. Search strategies were
developed and tested for the medical record systems of participating practices. This was an
iterative process aimed at identifying 10-15% of the population for the enhanced sample and
influenced the choice of four or more comorbidities and 10 or more repeat medications
(smaller numbers of each would have resulted in an enhanced sample that was too large for
the resources available for detailed records review).
The approach we used was different to that used in trigger tool methods11 as were trying to
identify a sample for detailed case note review, whereas trigger tool methods are applied to
a patient sample that has already been selected. There was overlap in the criterion of
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hospital admissions, for example,11 but other ‘triggers’ (such as repeat medication
discontinued) would have identified too many patients.
We also asked the participating general practices to identify any patients they knew who had
experienced avoidable harm, e.g. based on significant event analyses;12 this did not identify
any additional patients but some practices did not engage in providing this information to
reviewers.
The next stage of sampling (Stage 3) identified patients with significant health problems
(irrespective of whether these were avoidable or not). It involved one of the GP data
collectors screening 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); this included all deaths. The research team
provided the GP data collectors with detailed guidance on the significant health problems we
wanted to screen for; this included all new major physical and psychiatric morbidities, and
accidents (with examples including acute kidney injury, asthma requiring hospital admission,
cancer, diabetes mellitus (including serious complications), deep vein thrombosis, heart
failure, myocardial infarction, pulmonary embolism, and stroke). The GPs then undertook
detailed retrospective reviews of the records of this final sample of patients to identify the
extent to which errors of omission (e.g. failures of prevention) or commission in primary
healthcare provision contributed to any of these significant health 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, but 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.

Variables
For participating general practices we obtained data on the following variables: list size
(number of patients); age distribution (particularly highlighting the number and percentage of
patients aged 65 years and older); number and percentage of males and females; ethnicity
(number and percentage of non-White patients); Index of Multiple Deprivation (IMD), the
official measure of deprivation in England; whether practices were rural or urban; Care

Avery AJ, et al. BMJ Qual Saf 2020;0:1–16. doi: 10.1136/bmjqs-2020-011405

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Qual Saf

Quality Commission (CQC) overall rating for the practices, and CQC safety rating for the
practices. The CQC is an independent regulator health and adult social care service
providers in England and responsible for checking through inspection and ongoing
monitoring that care quality and safety standards are being met.13 In addition, for each
practice we calculated the number of patient-years of data available for the period 1 April
2015 to 31 March 2016 using registration data.
Identification of avoidable significant harm, and factors associated with this
For those patients with significant health problems, the GP data collectors reviewed the
patient records and recorded whether they considered that the patient had received an
adequate standard of care for these problems, or whether there was any evidence of
avoidable harm. For the latter cases, 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 of the main
manuscript).14,15 The GP data collectors searched back in patients’ records as far as was
needed to establish whether the significant health problem was avoidable or not. The
evidence recorded by the GP data collectors was typically descriptions of salient signs or
symptoms, pertinent past or concurrent medical or psychosocial history detail, and/or the
actions or plans recorded by GPs in entries for each clinical encounter. Such descriptions
were essentially 'signals' in the case note entries identified by the reviewers informing
judgements about avoidability.
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. Each case was
discussed by the study team and we considered what additional evidence (or signals) we
would be seeking in the case notes in order to justify the avoidability score awarded, or to
upgrade or downgrade the score. During those discussions, a member of the study team
had online access to published guidelines to ensure our study team judgements were
compliant with best practice guidelines. If relevant guidelines had been published since the
observed study period, we considered the evidence available at that time. Where there was
an absence of published guidelines, we considered trial data or systematic reviews
(particularly Cochrane reviews). If necessary, we asked the GP data collector to return to the
relevant general practice to examine the clinical records again to confirm the presence or
absence of the evidence the study team deemed relevant to inform final judgements about
avoidability. GPs only recorded what was explicitly stated in the records, or described what
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was evidently absent in relation to what would be expected based on relevant guidelines for
the condition. 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.
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.16 The classification system has been empirically derived
and aligned to the WHO International Classification for Patient Safety using a constant
comparative approach.17 The system has been used for analysis of over 72,000 patient
safety incident reports from NHS organisations in England and Wales for 26 major studies of
patient safety predominantly in primary care.18-33
Case narratives were deconstructed using codes from the classification system to describe:
incident types (primary and contributory); potential contributory factors which are
circumstances, actions of influences that played a part in the origin or development of the
incident; incident outcomes; and harm severity. Primary incidents included those proximal
(chronologically) to the patient outcome, whereas contributory incidents included those that
contributed to the occurrence of another incident. Multiple codes for incident type (e.g.
administration, medication), contributory factor (e.g. patient co-morbidity, staff workload),
and incident outcome were applied to each case where necessary. The codes were applied
systematically and chronologically 16,34.
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) and expressed these as ‘per 100,000 patient-years’
accompanied by 95% confidence intervals (95% CI).1 We assessed inter-rater reliability of
judgements made by paired GP data collectors using the Cohen’s Kappa statistic (with 95%
CI).
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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. This included in-depth case analysis meetings, also involving
team members with patient and public involvement background (ACh and AD). We reviewed
and discussed the cases with the purpose of identifying commonalities and differences
between them. 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.
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