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ABSTRACT
Objectives To quantify the prevalence and nature of
adverse events in acute Irish hospitals in 2015 and to
assess the impact of the National Clinical Programmes
and the National Clinical Guidelines on the prevalence
of adverse events by comparing these results with the
previously published data from 2009.
Design and methods A retrospective chart review of
1605 admissions to eight Irish hospitals in 2015, using
identical methods to those used in 2009.
Results The percentage of admissions associated with
one or more adverse events was unchanged (p=0.48) at
14% (95% CI=10.4% to 18.4%) in 2015 compared with
12.2% (95% CI=9.5% to 15.5%) in 2009. Similarly,
the prevalence of preventable adverse events was
unchanged (p=0.3) at 7.4% (95% CI=5.3% to 10.5%)
in 2015 compared with 9.1% (95% CI=6.9% to 11.9%)
in 2009. The incidence densities of preventable adverse
events were 5.6 adverse events per 100 admissions
(95% CI=3.4 to 8.0) in 2015 and 7.7 adverse events per
100 admissions (95% CI=5.8 to 9.6) in 2009 (p=0.23).
However, the percentage of preventable adverse events
due to hospital-associated infections decreased to 22.2%
(95% CI=15.2% to 31.1%) in 2015 from 33.1% (95%
CI=25.6% to 41.6%) in 2009 (p=0.01).
Conclusion Adverse event rates remained stable
between 2009 and 2015. The percentage of preventable
adverse events related to hospital-associated infection
decreased, which may represent a positive impact of the
related national programmes and guidelines.

BACKGROUND
The publication of ‘To Err is Human’1
in 1999 drew attention to the concept
of adverse events (AEs) in hospitalised
patients and revealed the extent to which
AEs affect the delivery of safe patient care.
Since then, in order to assess and monitor
AE rates both locally and nationally, many
healthcare providers have adopted the
Harvard Medical Practice Study (HMPS)
methodology2–4 or Global Trigger Tool.5
In a recent systematic review, Panagioti et
al6 concluded that approximately 6% of

hospital inpatients experience a preventable AE.
To date, international healthcare
providers and institutions have demonstrated little success in reducing AE rates
scale evidence-
based patient
with large-
safety initiatives.7–9 In Ireland, the first
Irish National Adverse Event Study
(INAES)10 reported the overall AE rate in
Irish publicly funded hospitals to be 12.2 %
(95% CI=9.5% to 15.5%) corresponding
to 41 000 admissions associated with one
or more AEs in 2009. The preventable AE
rate for INAES was 9.1% (95% CI=6.9%
to 11.9%) in 2009. Since this first study,
33 National Clinical Programmes (NCPs),
each directed at specialty or disease-
focused delivery of care, were launched
to standardise models of care and develop
guidelines, pathways and associated strategies for the delivery of publicly funded
clinical care in Ireland. As well as better
delivery of quality care, the programmes
incorporated guidance on reducing perioperative mortality and morbidity, antibiotic
resistance, morbidity and mortality after
hip fracture, adverse drug events, mortality
and morbidity from sepsis and hospital-
associated infections (box 1).
In parallel with this, the National Clinical Effectiveness Committee sought to
prioritise and quality assure guidelines
that would improve standards of care and
patient safety.11 By 2015, the National
Clinical Effectiveness Committee had
developed National Clinical Guidelines
(NCGs)on the prevention and treatment
of methicillin-resistant Staphylococcus
aureus (MRSA)12 and Clostridium difficile infection,13 the early detection and
management of the deteriorating patient14
and the management of sepsis15 (box 1).
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Box 1 Description of the National Clinical
Programmes and Guidelines

Box 1 Continued

Patient Safety in Ireland
The two main initiatives which may have influenced
patient safety in Ireland between 2009 and 2015 were
the National Clinical Programmes (NCPs) and the
National Clinical Guidelines.
The National Clinical Programmes:
The NCPs were established by the Health Service
Executive in 2010 to improve and standardise patient
care by bringing clinical disciplines together and enabling
them to share innovative solutions.57 The aims of the
programmes are to provide access to safe and timely care
as close to patient homes as possible. In total, 33 NCPs
were introduced (https://www.hse.ie/eng/about/who/
cspd/ncps/); however, it will not be possible to provide a
complete overview of these programmes and their impact
on patient safety in Ireland.
Many of the programmes aimed to address specific
categories of adverse events (AEs). Examples of such
programmes include:
Healthcare-Associated Infections Programme—aiming
to reduce the incidence of healthcare-associated
infections and related morbidity and mortality.58
Sepsis Programme—aiming for the early detection
and prevention of sepsis and reduction in sepsis-related
morbidity and mortality.59
Trauma and Orthopaedic Surgery Programme—aiming
to reduce perioperative morbidity and mortality after
fracture. Guidelines define delirium pathways, deep
vein thrombosis protocols and the role of the ortho-
geriatrician.60
Surgery Programme—aiming to prevent postoperative
complications and wound infections.61
Emergency Medicine Programme—aiming for
the early detection and management of delirium,
prevention of healthcare-associated infections and sepsis
management.62
Medicines Management Programme—aiming to
reduce medication-related AEs.63
Anaesthesia Programme—aiming to reduce
anaesthetic and perioperative morbidity and mortality.64
Other national clinical programmes aimed to improve
patient safety by improving access to care, developing
clinical pathways and improving staffing and resources.
Such programmes include the NCP for acute coronary
syndrome, acute medicine, asthma, chronic obstructive
pulmonary disease, critical care, cystic fibrosis,
dermatology, diabetes, epilepsy, gastroenterology and
hepatology, heart failure, the older person, mental
health, national transport medicine, neurology, obstetrics
and gynaecology, ophthalmology, paediatrics and
neonatology, palliative care, pathology, radiology, rare
Continued
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diseases, rehabilitation medicine, renal, rheumatology and
stroke.57
The National Clinical Guidelines:
The National Clinical Effectiveness Committee was
established by the Irish Department of Health in
September 2010 and aimed to prioritise and quality
assure guidelines, which would improve health
outcomes, standards of care and decrease variation in
care.65 The recommendations are graded based on the
Appraisal of Guidelines for Research and Evaluation
instrument that helps identify the level of evidence
supporting the guidelines putting greater emphasis on
the recommendations of a superior evidence base.66 The
guidelines which were established between 2009 and
2015 were:
The National Early Warning Score—The
recommendations aim to detect the clinical deterioration
of a patient early by categorising the patient’s illness
severity.14
Prevention and Control of Methicillin-Resistant
Staphylococcus aureus.12
Surveillance, Diagnosis and Management of
Clostridium difficile Infection in Ireland.13
Sepsis Management—The recommendations focus on
detection, early management and appropriate escalation
of care of patients with sepsis.15
This follow-
up study, the Irish National Adverse
Event Study-2 (INAES-2), aimed to quantify the prevalence, nature and costs of AEs in acute Irish hospitals in 2015. Additional objectives were to explore
any impact of the NCPs and the NCGs by comparing
these results with the 2009 study. As hospital incident
reporting systems typically under-
report AEs,16 we
wished to compare our prevalence rates of AEs with
rates of incidents reported to the National Incident
Management System.
METHODS
Study design and population

A retrospective two-stage review of charts examining
admissions from 2015 was carried out and the findings
were compared with those from the original INAES
database, which examined admissions from 2009. We
used the HMPS methodology of AE detection,17 as
modified by the Canadian researchers who completed
the Canadian Adverse Events Study.18 This method
of chart review was identical to the original INAES
study.10 In the 2009 study, eight Irish public hospitals
had been randomly selected from the four healthcare
regions in Ireland (one large and one small hospital
from each region). The same eight hospitals agreed
to participate in the second study (INAES-2). For the
purpose of this study (and the original INAES study),
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large hospitals were defined as those which admitted
over 100 000 patients via the emergency department
or day care unit per year and/or had a National Cancer
Centre. The remainder were classified as small hospitals.10 Half of the admissions reviewed were of patients
who underwent surgical procedures, and half were
medical patients as defined in the INAES sampling
protocol (see online supplemental appendix 1). The
procedure codes for general anaesthetic, regional and
neuroaxial blocks acted as proxies to indicate that
surgery was likely to have been performed during the
admission. Eligible admissions had a hospital length of
stay of at least 24 hours or had died within that time.
Patients under the age of 18 years and admissions with
an obstetric or psychiatric discharge principal diagnosis were excluded.10 Patients who had been transferred from another hospital were excluded as it was
less likely that the full patient notes would be available.
An oversampling of 400 randomly selected admissions
per hospital for 2015 was generated locally at each site
via the Hospital Inpatient Enquiry (HIPE) based on
the above inclusion and exclusion criteria. HIPE is a
national health information system that gathers clinical data on each hospital admission.19
Power calculation

For the 2015 study, we determined a sample size of
1500 admissions, which was calculated on the basis of
a 20% rate of AEs and ±2% precision. This allowed
precision of ±5% on any subgroup constituting 20%
or more of the total sample. Thus, at least 187 eligible
admissions were required to be reviewed in each
hospital.10

An AE was classified as preventable if there was a
greater than 50% chance of its prevention, assessed by
the reviewer using a Likert scale (online supplemental
appendix 3). The physician reviewer was required
to determine the outcome of each AE. The possible
outcomes for an AE were additional outpatient visits,
the necessity for further intervention or treatment,
prolonged hospital stay, subsequent hospitalisation,
disability at the time of discharge or whether an AE
may have contributed to death. It was possible that an
AE could have one or more outcomes.
A physician reviewer assessed the clinical notes
to categorise the clinical process causing the AE as
surgery related, diagnosis related, medical procedure
related, fracture related, anaesthetic related, therapeutic related and drug related. Each AE could be
classified into one or more categories. For example,
an AE due to a patient falling may have been caused
by a sedative medication (ie, drug related) and a lack
of resources, monitoring and supervision (ie, therapeutic related). This categorisation was based on the
Canadian Adverse Event Study18 and was also used
in the 2009 INAES study. In the event that physician
reviewers were unable to determine the above criteria,
consultant specialists including a surgical reviewer
were available to review the case.
We included AEs that occurred during the patient’s
index hospital admission, which were detected either
during the admission or after discharge. We also
included AEs that had occurred in the 12 months prior
to the admission in the same hospital and was detected
during the index admission.
Reviewer training

Patient chart review

Using an identical methodology to the original 2009
INAES study to determine an AE,10 a nurse reviewer
initially screened the selected admissions for eligibility.
The documentation in the medical records (which
was largely paper based) of eligible admissions was
reviewed for the presence of 18 triggers suggestive
of the occurrence of AEs. The laboratory and radiology results were accessible electronically. Examples
of these triggers include readmission following recent
discharge from hospital, evidence of having suffered an
adverse drug reaction and an unplanned admission to
the intensive care unit (online supplemental appendix
2). This review involved assessing documentation up
to 1 year before and 1 year after the index admission.
As in the original study, admissions that met any
one of the trigger criteria were referred to a physician
reviewer to determine if an AE had occurred, and if
so to assess the degree of causation, resultant outcome
and preventability of the AE.10 An AE was defined
as an unintended injury or complication resulting in
disability at the time of discharge, prolonged hospital
stay or death that was caused by healthcare management rather than by the underlying disease process.10
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Ten nurses and three physicians, each with a minimum
of 7 years clinical experience, performed the chart
reviews. Six of the eight hospitals provided at least
one nurse who carried out the role of nurse reviewer
within their own hospital. Two hospitals were not able
to provide a nurse to carry out this role and therefore
a nurse reviewer was recruited externally. All three
physician reviewers were recruited externally and had
no affiliation to the hospital sites. One of the nurses and
two of the physicians had participated in the previous
INAES study. All reviewers underwent standard
training prior to the study (regardless of whether they
participated in the initial 2009 study). The training
was delivered over 3 days by researchers who carried
out the previous INAES study with the assistance of a
Canadian Adverse Event Study researcher. After face-
to-face training, reviewers independently reviewed 20
training charts, and inter-rater reliability was calculated using the Cohen’s kappa statistic (κ), which estimated the inter-rater agreement for the presence of
triggers identified by nurse review and the presence of
AEs by physician review yielding results for the nurses
of κ=0.207 (95% CI=0.13 to 0.33) and the physicians of κ=0.66 (95% CI=0.42 to 0.93).20 Following
3
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a further period of training with 20 training charts, the
kappa statistic for the nurse reviewers rose to κ=0.54
(95% CI=0.37 to 0.7).
During the data collection stage of the study, approximately 10% of records were reviewed by a second
reviewer to determine the inter-rater reliability of the
physician and nurse reviewers. The second reviewer
was blinded to the outcome of the first review. The ‘in
the field’ kappa statistic for the detection of the presence of triggers for the nurse reviewers was κ=0.80
(95% CI=0.70 to 0.91). The inter-rater kappa statistic
for the physician reviewers’ detection of the presence
of AEs was κ=0.50 (95% CI=0.29 to 0.72) and for
the presence of preventable AEs was κ=0.37 (95%
CI=0.21 to 0.53).
Statistical analysis

Statistical analysis was carried out using Stata Release
16 software.21 The Charlson Index was derived
for each case to classify comorbidity.22 In Ireland, a
medical card is issued by the Health Service Executive (HSE—responsible for the provision of publicly
funded health and personal social care services),
which grants the owner certain health services free of
charge.23 To qualify for a medical card, the person’s
weekly income must be below a certain figure for their
family size and therefore can be used as a proxy for
socioeconomic status.
Admissions were stratified to ensure that 50% had
undergone a surgical procedure during the admission
(using anaesthetic codes as proxies as described above),
whereas the actual national percentage of those who
underwent surgery in 2015 was 19% and in 2009 was
24%. The analysis was reweighted for our sampling
frame (ie, the ratio of admissions with and without the
anaesthetic procedure codes in each hospital’s eligible
study population) in order that the results would be
representative of the adult Irish hospital inpatient
population.
The overall and preventable AE prevalence rates
were defined as the percentage of admissions associated with one or more AE. The incidence density
of overall and preventable AEs was calculated as a
number of AEs occurring per 100 admissions. This
statistic considers the occurrence of multiple AEs
during the same admission. We only present weighted
prevalence and incidence density rates in our results.
The total number of AEs nationally was estimated by
multiplying the weighted incidence density by the total
number of adult patients (according to our eligibility
criteria) admitted in 2015.
The data were further subcategorised to determine
whether the national programmes and guidelines had
an impact on the incidence and prevalence of particyear study time interval. This
ular AEs over the 6-
subcategorisation was carried out after the data was
collected and was based on the clinical data collected
(as described in table 2). The subcategories created
4

reflect specific national programmes and guidelines.
For example, it was possible to identify C. difficile
infection-related AEs, allowing insight into the impact
of the National Clinical Guidelines on C. difficile
prevention. Of note, it was not possible to classify AEs
due to sepsis, as the data required to make this clinical diagnosis was not captured in the data entry tool
(similar to the original 2009 study).
CIs for binary variables were modelled using logistic
regression. Incidence rates were calculated using
Poisson regression with robust variance estimation to
account for overdispersion. Logistic regression was
used to explore differences in prevalence rates, types
of AEs as a percentage of total AEs and the outcome of
AEs between the two periods of data collection. Therefore, p values were derived from logistic regression and
significance was set at p<0.05. The cost of AEs was
estimated by multiplying the average cost of a hospital
bed per day (€839 in 201524) and the average additional bed days incurred by an AE and the estimated
number of AEs in 2015.10 The Health Pricing Office
of Ireland25 provided national admission demographic
data for adult inpatients for the years 2009 and 2015
according to our HIPE search strategy (online supplemental appendix 1). This allowed the sample to be
population-weighted for estimating national statistics.
The HSE provided national incident data (reported
to the National Incident Management System) for
2015 meeting our eligibility criteria. The national
incidence density of incidents reported was calculated
by dividing the number of incidents reported to the
National Incident Management System by the total
number of admissions meeting our eligibility criteria
for 2015.
RESULTS
Admissions reviewed

The collection of 2015 admission data commenced
in November 2018 and finished in August 2019.
Three thousand four hundred patient admissions were
sampled (figure 1). Of the admissions sampled, 2025
admissions underwent initial screening by the nurse
reviewers. The nurse reviewers excluded 420 admissions as they were ineligible (reasons for ineligibility
are shown in figure 1). In total, 1605 admissions were
reviewed by the nurse reviewers and 572 (35.6%)
were triggered for physician review. Two more admissions were excluded by the physician reviewers as the
patients were transferred from another hospital and
therefore the full patient notes were not available,
leaving 570 admissions to be reviewed by the physician reviewers.
Table 1 compares baseline demographics for the
2015 dataset with those of the earlier 2009 dataset.
The median patient age increased from 55 years in
2009 to 60 years in 2015 (p<0.001). The Charlson
Index was similar between both years (1.8 in 2009
(95% CI=1.8 to 1.9) vs 1.9 in 2015 (95% CI=1.7
Connolly W, et al. BMJ Qual Saf 2021;0:1–12. doi:10.1136/bmjqs-2020-011122
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Figure 1

Flowchart of admissions reviewed during the INAES-2 study.

to 1.9, p=0.5)). The percentage of patients entitled
to free healthcare (ie, in possession of a medical card)
increased from 51.3% (95% CI=48.8% to 53.7%) in
2009 to 58% (95% CI=55.5% to 60.7%, p<0.001)
in 2015. The percentage of patients who died as an
inpatient reduced from 4.8% (95% CI=3.8% to
5.9%) in 2009 to 2.4% (95% CI=1.6% to 3.1%) in
2015 (p<0.001). Other baseline characteristics were
similar, including the length of stay and the percentage
of women and emergency cases (table 1).
Adverse events

Of the 3177 admissions reviewed (1574 in 2009
and 1603 in 2015), there were 247 AEs detected in

211 admissions for 2009 and 290 AEs detected in
238 admissions for 2015. There was no significant
change (p=0.48) in AE prevalence from 12.2% (95%
CI=9.5% to 15.5%) in 2009 to 14% (95% CI=10.4%
to 18.4%) in 2015. The incidence density remained
unchanged (p=0.97) and in 2009 was 10.3 AEs per
100 admissions (95% CI=7.2 to 13.4) and 10.4 AEs
per 100 admissions (95% CI=6.5 to 14.3) in 2015.
There were approximately 390 000 admissions
(meeting the eligibility criteria) to acute Irish public
hospitals in 2015. Based on the findings of our study,
this would extrapolate to 54 000 admissions being
associated with one or more AEs for the year 2015.
In 2015, patients who experienced an AE were judged
to have required a median additional hospital stay of
5.6 days (95% CI=3.4 to 7.7). This is equivalent to an
additional cost to the health service of approximately
€4700 per AE for the hospital stay alone (this excludes
litigation costs and societal costs), which when extrapolated nationally would equate to an annual cost of
hospital-based AEs for adult inpatients of €190 million
for 2015.
Preventable AEs

There were 179 preventable AEs in 159 admissions in
2009 compared with 161 preventable AEs identified
in 129 admissions in 2015. The prevalence of preventable AEs was unchanged (p=0.33) from 9.1% (95%
CI=6.9% to 11.9%) in 2009 to 7.4% (95% CI=5.3%
to 10.5%) in 2015. The incidence density of preventable AEs was 7.7 (95% CI=5.8 to 9.6, p=0.23) AEs
per 100 admissions in 2009 and 5.6 (95% CI=3.4 to
8.0, p=0.23) AEs per 100 admissions in 2015 (see case
descriptions online supplemental appendix 4).

Table 1 Comparison of patient baseline characteristics of both study samples (2009 and 2015) and characteristics of the total Irish
inpatient population

Number of admission/charts reviewed, n
Median age in years (IQR)
Percentage of female patients (95% CI)
Mean length of stay in days (95% CI)
Percentage of patients who died during admission
(95% CI)
Percentage of patients who underwent surgery
(95% CI)
Percentage of patients who were admitted electively
(95% CI)
Percentage of patients in possession of a medical
card (95% CI)
Average Charlson Index (95% CI)

Total
inpatient
population
2015 (Source:
National
Pricing
Office)

2009 sample

2015 sample

P value

Total
inpatient
population
2009 (Source:
National
Pricing Office)

1574
55 (37–72)
55.4 (50.9 to 55.8)
7.4% (6.8% to 8%)
4.8 (3.8 to 5.9)

1603
60 (42–73)
52 (49.6 to 54.5)
6.9% (6.2% to 7.5%)
2.4 (1.6 to 3.1)

NA
<0.001
0.45
0.25
<0.001

339 844
57
53.5
7%
2.7

390 710
60
53.7
6.1%
2.4

49.9 (47.4 to 52.3)

50.4 (48 to 52.9)

0.76

23.8

19

30.6 (28.3 to 32.8)

28.8 (26.6 to 31)

0.27

21.7

16.5

51.27 (48.8 to 53.7)

58.1 (55.5 to 60.7)

<0.001

56.3

60

1.8 (1.7 to 1.9)

1.9 (1.8 to 1.9)

0.5

NA

NA
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Impact of national programmes and guidelines

There was a statistically significant decrease in the
percentage of preventable AEs classified as hospital-
associated infection related from 33.1% (25.6%
to 41.6%) in 2009 to 22.2% (15.2% to 31.1%) in
2015 (OR=0.6, 95% CI=0.4 to 0.9, p=0.01). The
percentage of the other preventable AEs classified
into categories thought to be targeted by the national
programmes and guidelines (surgical-
related, drug-
related, fracture-related, MRSA-related and C. difficile
infection-related AEs) were unchanged between 2009
and 2015 (table 2 and figure 2). When all AE categories thought to be targeted by the national programmes
and guidelines were pooled, a statistically significant
difference in the percentage of AEs targeted was not
seen (p=0.1); 70.3% (95% CI=63.1% to 76.6%) in
2009 and 64.1% (95% CI=57.2% to 70.5%) in 2015.
AE outcomes

The percentage of AEs that resulted in disability
increased significantly from 14.6% (95% CI=9% to
22.8%) in 2009 to 28.2% (95% CI=19.5% to 38.9%)
in 2015 (p=0.003). Similarly, the percentage of AEs
that resulted in additional treatment or intervention
increased significantly from 2.6% (95% CI=0.7% to
9.1%) in 2009 to 9.2% (95% CI=4.9% to 16.8%) in
2015 (p=0.03). The percentage of AEs resulting in
subsequent hospitalisation, prolonged hospital stay,
additional outpatient visits and contributing to death
remained similar (table 3).
National incident reporting

When the national incident data was examined (ie,
incidents reported in adult inpatients, excluding
maternity, paediatric and mental health services), it
was determined that 4.4 incidents per 100 patient
admissions were reported in 2015.
DISCUSSION
This study is the first follow-up study of AE rates in
the Irish healthcare system and compares AE rates
before and after the implementation of the national
programmes and guidelines. There was no statistically
significant change in the prevalence of preventable
AEs, which was 9.1% in 2009 and 7.4% in 2015 and
in the incidence density of preventable AEs, which was
7.7 AEs (in 2009) per 100 admissions and 5.6 AEs per
100 admissions in 2015. However, the percentage of
preventable AEs related to hospital-associated infections showed a statistically significant decrease from
33.1% in 2009 to 22.2% in 2015. There was no
change in the prevalence of overall AE rates.
We determined that 4.4 incidents per 100 patient
admissions were reported nationally in 2015 to the
National Incident Management System. This figure
falls short of our estimate of 10.4 AEs per 100 admissions and highlights the known limitation of under-
reporting of incidents.16 This therefore emphasises the
6

need for ongoing systematic and objective monitoring
of AE data via studies like INAES-2. This figure of 4.4
incidents per 100 admissions is however an improvement since our previously reported national figure
of 1.9 incidents reported per 100 admissions.10 This
increase in reported incidents can be considered reflective of an improvement in patient safety culture within
the Irish healthcare system.26
The NCPs and NCGs were introduced at a time of
global economic recession. Ireland was the first European country to announce that it had entered recession
in 2008.27 28 Therapeutic-related AEs were the second
most prevalent classification of AEs chosen by the
physician reviewer and often reflect a pervasive lack
of timely care, resources and diagnostics.10 Compared
with other ‘bailout countries’, Ireland suffered the
most substantial decrease in government health expenditure as a percentage of its total government expenditure: a decrease of almost 22%.29 In 2009, the annual
healthcare budget was €14.5 billion but was cut year
on year to €13 billion in 2015.30 31 The healthcare
budget was reduced by decreasing expenditure on
staff pay, pharmaceutical expenditure, community
home-care provision and by creating staff redundancies.32 33 By 2015,34 there were 6800 fewer staff in the
HSE compared with 200935 (due to a combination
of redundancies and a recruitment embargo36) while
there was an 18% increase in inpatient admissions
during this time.34 35Due to the lack of hospital bed
space and staffing, many patients received inpatient
care on trolleys in corridors and common areas.37 The
Irish Nurses and Midwife Organisation reported a
46% increase in patients being treated on trolleys in
2015 (n=92 998) compared with 2009.38
The ageing population and older case-mix captured
in this study may also have influenced our results and
may have offset the positive effect of the national
programmes and guidelines. This demographic change
may also explain the increase in the percentage of AEs,
which resulted in disability at discharge and requiring
additional intervention, as severe AEs have shown to
be more prevalent in older age groups.39 40 The median
patient age had increased by 5 years between studies
(from 55 years in 2009 to 60 years) although we did
not see an increase in the Charlson Index score of
comorbidity. However, a frailty index may provide
a greater measure of patient complexity and physiological reserve in the older patient and allow better
comparability, as AE rates and outcomes appear to
be more related to complexity and frailty rather than
solely age and comorbidity.41
It is not possible to determine whether our preventable AE prevalence rate of 7.4% is actually higher than
the aforementioned meta-analysis rate of 6%.6 The
variability among studies (heterogenicity) in the meta-
analysis was high (I²=99%), as may be expected of a
meta-analysis of epidemiological studies.42 Differences
in patient demographics, eligibility criteria, settings,
Connolly W, et al. BMJ Qual Saf 2021;0:1–12. doi:10.1136/bmjqs-2020-011122
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OR comparing
the percentage of
adverse events in
this category in
2009–2015
P value

Categories of adverse events thought to be targeted by the national programmes and guidelines
Hospital associated
32.6 (26.4 to 39.4)
23.6 (17.7 to 30.6)
0.6 (0.4 to 0.9)
0.02
infections related*
28.3 (20.2 to 38.1)
0.8 (0.5 to 1.4)
0.44
Surgical related (related 32.9 (20.9 to 47.5)
to the perioperative
phase of treatment)†
19.1 (13.3 to 26.6)
25.3 (18.4 to 33.8)
1.4 (0.9 to 2.3)
0.13
Drug related (drug
reactions, side effects,
rashes)†
5.1 (3.2 to 8)
3.7 (1.8 to 7.6)
0.7 (0.3 to 1.8)
0.46
Fracture related
(injuries occurring
in the perioperative
phase, pertaining to
fracture presentation)†
6 (3.1 to 11.4)
3.1 (1.6 to 5.8)
0.5 (0.2 to 1.3)
0.13
Methicillin-resistant
Staphylococcus aureus
related*
3.9 (1.3 to 10.7)
1.5 (0.2 to 10.6)
0.4 (0 to 4.3)
0.4
Clostridium difficile
related*
1.5 (0.1 to 4.5)
1.2 (0.6 to 2.3)
0.8 (0.2 to 3.6)
0.77
Anaesthetic related
(as a result of an
anaesthetic drug or
procedure)†
Categories of adverse events which were not targeted by the national programmes and guidelines
31.7 (20.6 to 45.3)
27.1 (19.2 to 36.6)
0.8 (0.4 to 1.8)
0.55
Therapeutic related
(due to lack of
monitoring including
nursing care)†
14.9 (10.3 to 21.1)
15.4 (11.9 to 19.7)
1.04 (0.6 to 1.7)
0.9
Diagnostic related
(failure to make
correct diagnosis or
underestimate severity
of presentation)†

Percentage of
adverse events in
this category in
2015 (95% CI)
22.2 (15.2 to 31)
24.2 (15 to 36.3)

15.6 (10 to 23.4)

3.5 (1.7 to 7.2)

5.4 (2.6 to 11.1)

2.4 (0.3 to 17.1)
1.2 (0.5 to 2.6)

35.7 (23.6 to 50)

26.3 (20.2 to 33.3)

27.1 (17.5 to 39.4)

18.3 (11.3 to 28.3)

5.5 (2.7 to 11.1)

8.3 (4.6 to 14.7)

5.2 (1.9 to 13.3)
0.2 (0 to 1.1)

41.7 (31.1 to 52.3)

20.5 (15.5 to 26.5)

Percentage of
preventable adverse
events in this category
in 2015 (95% CI)

33.1 (25.6 to 41.6)

Percentage of
preventable adverse
events in this category in
2009 (95% CI)

Overall and preventable adverse event rates for 2009 and 2015, presented by category of adverse event

Percentage of
adverse events in
Category of adverse this category in
2009 (95% CI)
event

Table 2

1.4 (0.8 to 2.4)

0.8 (0.4 to 1.7)

5.1 (0.7 to 39.8)

0.5 (0 to 5.6)

0.6 (0.2 to 1.7)

0.6 (0.2 to 1.9)

0.8 (0.4 to 1.6)

0.9 (0.4 to 1.7)

0.6 (0.4 to 0.9)

OR comparing
the percentage of
preventable adverse
events in this category
in 2009–2015

Continued

0.2

0.5

0.1

0.5

0.3

0.4

0.6

0.6

0.02

P value
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Percentage of
adverse events in
this category in
2015 (95% CI)

OR comparing
the percentage of
adverse events in
this category in
2009–2015
P value

Percentage of
preventable adverse
events in this category in
2009 (95% CI)

Percentage of
preventable adverse
events in this category
in 2015 (95% CI)

11.9 (7.1 to 19.4)
5.6 (3.2 to 9.9)
0.4 (0.2 to 1.1)
0.07
14.4 (8.6 to 23)
7.9 (4.4 to 13.4)
Other not covered
(injuries not fitting into
other categories, eg,
falls)†
14.5 (9.8 to 20.8)
1.5 (0.7 to 3.4)
0.32
8.1 (2.6 to 22.2)
10.9 (7.8 to 50.1)
**Medical procedure 10.2 (5.1 to 19.4)
related (related
to non-surgical
intervention PICC line
insertion, colonoscopy,
catheters)†
N/A
N/A
NA
2.1 (0.3 to 14.2)
N/A
Obstetric related (any 1.5 (0 to 10.9)
incident occurring in a
pregnant woman)†
P values were derived using logistic regression (see Methods section). It is possible for each adverse event to be classified into one or more categories.
*Category of adverse event created to reflect the national programmes and guidelines.
†Category of adverse event historically used in studies using the Harvard Medical Practice Study methodology of adverse event detection (including the original INAES study).
INAES, Irish National Adverse Event Study; PICC, Peripherally Inserted Central Catheter.

Percentage of
adverse events in
Category of adverse this category in
2009 (95% CI)
event

Table 2 Continued

N/A

0.5

1.4 (0.5 to 4.3)

N/A

0.2

P value
0.5 (0.2 to 1.4)

OR comparing
the percentage of
preventable adverse
events in this category
in 2009–2015
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Figure 2 Classification of preventable adverse events thought to be
targeted by the national programmes and guidelines comparing 2009 to
2015. *It is possible for each adverse event to be classified into one or
more categories.

points in time, variation in timeframe over which AEs
were detected and quality of documentation used for
detecting AEs accounted for much of this heterogenicity.6 Therefore, a detailed comparison cannot be
made.
Limitations

The limitations of the INAES-2 study are principally
those of retrospective chart review. The patient charts
reviewed during both studies were mainly paper
based and 142 charts were deemed ineligible in the
2015 study as they were either unable to be located
or incomplete. The kappa statistic (inter-rater reliability) for the detection of the presence of overall and
preventable AEs was κ=0.50 and κ=0.37, respectively, and for the presence of a trigger by the nurse
reviewers was κ=0.80, indicating fair to substantial
agreement. The original INAES study reported similar
inter-rater reliability kappa values for the presence of
overall AEs by the physician reviewers (κ=0.59) and
for the presence of a trigger by the nurse reviewers
(κ=0.79).10 This is consistent with other studies
using retrospective chart reviews for AE detection,
which averaged κ=0.55 (range 0.24–0.8).43 This level
of agreement between reviewers is likely due to the
Table 3

retrospective review process, which introduces the
risk of hindsight and outcome bias. Errors made in
evaluating the appropriateness of the decision when
the outcome is already known (outcome bias) and the
tendency of reviewers to overestimate their ability to
have predicted an outcome that could not possibly
have been predicted (hindsight bias) are prevalent in
retrospective reviews.44 45 In particular, determining
causality and preventability of AEs by the reviewer is
based on reviewer judgement and limited to the information documented in the medical chart.
Over time different types of AEs have come to be
seen as preventable and unacceptable; for example,
hospital-associated infections are no longer seen as an
unfortunate side-effect of good quality healthcare.46 In
surgery, complications that were considered unavoidable a decade or so ago are now thought to be due to
a complex interplay of causes (as outlined below).4748
The scope of patient safety is expanding and potentially more AEs are being detected as a result.49 This
may mean that the reviewers’ standard of review is
becoming stricter, being influenced by cultural shifts
and evolving evidence.
Patient outcomes are influenced by many factors and
therefore adverse outcomes are not remediable by the
implementation of any single intervention. Improvement in AE rates is determined by a combination of
a positive patient safety culture, incorporation of
patient safety education, implementation of patient
safety initiatives, optimal staff workload, supervision
and leadership, external policy content and training
in patient safety operations.47 It is difficult to assess
the various interactions between these factors and the
resultant outcomes over a long period. Similarly, this
study’s primary outcomes (overall AEs and preventable AEs) even when subcategorised are likely to be
simplistic, heterogeneous and may not detect differences in patient safety interventions over time as
smaller targeted improvements may be statistically
neutralised when calculated using such composite
measures.50 Traditionally, changes in national AE prevalence rates have been measured by retrospective chart
review studies.9 51–53 Such uncontrolled before and
after studies have been criticised for overestimating

Overall adverse events presented by outcome
Percentage of overall adverse events in this category (95% CI)

Outcome of adverse event

2009 Data

2015 Data

Subsequent hospitalisation
52.5 (44.9 to 59.9)
45.1 (37 to 53.5)
Prolonged hospital stay
36.8 (28.4 to 46)
39 (30.9 to 47.8)
Disability at the time of discharge*
14.6 (9 to 22.8)
28.2 (19.5 to 38.9)
Other intervention/treatment†
2.6 (0.7 to 9.1)
9.2 (4.9 to 16.8)
Outpatient visits
3.5 (1.5 to 7.6)
5.5 (2.8 to 10.5)
Contributed to death
6.2 (3.3 to11.3)
4.3 (1.7 to10.3)
*Disability refers to temporary or permanent impairment of physical function.
†An intervention can include a change in therapy or some form of active medical/surgical treatment.
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P value
0.1
0.65
0.003
0.03
0.42
0.34
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effect size and their difficulty in interpreting cause
and effect.54 This approach may not capture nuanced
changes, which more rigorously controlled designs (eg,
a prospective time-series design) may achieve. Such an
approach should aim to capture established measures
for determining specific patient safety outcomes
as suggested by Shojania et al.50 (eg, prospective
laboratory-
based surveillance of hospital-
associated
infections55 and a prospective registry for monitoring
surgical outcomes56).
CONCLUSION
This study is the first longitudinal follow-
up study
of national AE data in Ireland. These results were
obtained using an internationally standardised methodology and a sample representative of all healthcare regions in Ireland. These findings are, therefore,
generalisable to our healthcare system. The increasing
complexity of an ageing population and the financial
and resource limitations seen during the economic
recession would be predicted to result in increasing
preventable AE rates. However, preventable AE rates
have remained unchanged despite these changes with
preventable hospital-
associated infection-
related AE
rates seen to decrease. We conclude therefore that
the NCPs and NCGs may have positively influenced
patient safety in Ireland.
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APPENDICES

Appendix 1-Hospital In-Patient Enquiry (HIPE) portal search strategy
Hospital In-Patient Enquiry (HIPE) portal search strategy
1. Basic search
 Admission date between 01/01/20015 and 31/12/20015, discharge date
01/01/2015-31/12/2018
 Inpatient
 Patients age in years between 18 and 110
 Admission source is not between 3 and 7 (i.e. exclude transfers from other acute
hospitals
 Principal diagnosis is not between F00 and F99 (i.e. exclude psychiatric)
 Principal diagnosis is not between O29 and O927 (i.e. exclude obstetric)
2. Surgery charts – 200 cases were selected by the below criteria
 Basic search plus
 The All Procedures (ICD-10-AM) is between 9251400 and 9251499 (i.e. general
anaesthetic)
 The All Procedures (ICD-10-AM) is between 9250800 and 9250899 (i.e.
neuroaxial block)
 The All Procedures (ICD-10-AM) is between 9250900 and 9250999 (i.e. regional
block, nerve of head or neck)
 The All Procedures (ICD-10-AM) is between 9251000 and 9251099 (i.e. regional
block, nerve of trunk)
 The All Procedures (ICD-10-AM) is between 9251100 and 9251199 (i.e. regional
block upper limb)
 The All Procedures (ICD-10-AM) is between 9251200 and 9251299 (i.e. regional
block lower limb)
 Use the HIPE portal Reporter to randomly select 200 charts. These are the
surgery charts for review.
3. Non surgery charts(medical) – 200 charts were selected by the below criteria
 Basic search plus edit the procedures to ‘is not’
 The All Procedures (ICD-10-AM) is not between 9251400 and 9251499 (i.e. no
general anaesthetic)
 The All Procedures (ICD-10-AM) is not between 9250800 and 9250899 (i.e. no
neuroaxial block)
 The All Procedures (ICD-10-AM) is not between 9250900 and 9250999 (i.e. no
regional block, nerve of head or neck)
 The All Procedures (ICD-10-AM) is not between 9251000 and 9251099 (i.e. no
regional block, nerve of trunk)
 The All Procedures (ICD-10-AM) is not between 9251100 and 9251199 (i.e. no
regional block upper limb)
 The All Procedures (ICD-10-AM) is not between 9251200 and 9251299 (i.e. no
regional block lower limb)
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Use the HIPE portal Reporter to randomly select 200 charts. These are the non
surgery charts for review.
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Appendix 2 Table List of triggers used by stage-one nurse reviewers
Trigger
number

Trigger description

1

Unplanned admission (including readmission) as a result of any healthcare management
within the 12 months prior to the index admission

2

Unplanned admission to any hospital within the 12 months after discharge from index
admission

3

Hospital-incurred patient injury (including any harm, injury or trauma occurring during the
index hospital stay)

4

Adverse drug reaction

5

Unplanned transfer from general care to intensive care

6

Unplanned transfer to another acute care hospital (excluding transfers for tests,
procedures, or specialised care not available at referring hospital)

7

Unplanned return to the operating theatre

8

Unplanned removal, injury or repair of organ during surgery, invasive procedure or vaginal
delivery

9

Other patient complication e.g. acute myocardial infarction, stroke, pulmonary embolism,
etc (includes any unexpected complication that is not a natural progression of disease or
unexpected outcome of treatment)

10

Development of neurological deficit not present on admission but present at the time of
discharge from the index hospital stay (includes neurological deficits related to procedures,
treatments or investigations)

11

Unexpected death

12

Inappropriate discharge to home/ inadequate discharge plan for index admission (excluding
“against medical advice”)

13

Cardiac or respiratory arrest (successful)

14

Injury-related to abortion or labour and delivery

15

Hospital-acquired infection or sepsis (excluding infections/sepsis occurring less than 72
hours after admission)

16

Dissatisfaction with care documented in the medical record and/or evidence of complaint
lodged (including documented complaint, conflict between patient/family and staff,
discharged against medical advice)

17

Documentation or correspondence indicating litigation, either contemplated or actual

18

Any other undesirable outcome not covered above
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Appendix 3 – Table describing (A) the degree of causation, (B) degree of preventability. Where the
likelihood is greater than 50/50 the criteria for each was met.

A

Not caused by healthcare
management

Caused by healthcare
management

Causation – degree of certainty
No evidence healthcare management causation
Slight to modest evidence of healthcare management causation
Healthcare management causation not likely (less than 50/50,
but 'close call ')
Healthcare management causation more likely (more than
50/50, but 'close call')
Moderate to strong evidence of healthcare management
causation
Certain evidence of healthcare management causation

B

Not preventable

Preventable

Preventability – degree of certainty
No evidence of preventability
Slight to modest evidence of preventability
Preventability not quite likely (less than 50/50, but 'close call')10
Preventability more likely (more than 50/50, but 'close call')
Strong evidence of preventability
Certain evidence preventability
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Appendix 4 Brief description of clinical details of adverse events occurring in 238 admissions, by
corresponding maximum degree of preventability from cases reviewed for 2015*

Virtually certain evidence of preventability
1
There was a delay in diagnosis of irritable bowel syndrome due to poor access to
investigations.
2
Patient was admitted with an infected cannula site. He was recently discharged
with the cannula in situ from the same hospital.
3

Patient developed a catheter related urinary tract infection at home. The decision
of inserting a long term catheter was inappropriate and the patient had normal
urodynamic studies

4

Patient admitted with anaemia and per vaginal (PV) blood loss was discharged with
a plan for Gynecology follow-up. Patient readmitted one month later again with
anaemia (haemoglobin = 6.5 ) and again had PV bleeding.

5

A female patient presented with shortness of breath and was diagnosed with an
unprovoked pulmonary embolism (PE). At this time the patient was concerned
regarding ovarian cancer and screening was likely appropriate given the diagnosis
of unprovoked PE. However screening for ovarian cancer was not carried out. She
was diagnosed with advanced ovarian cancer one year later.

6

Patient was admitted with recurrence of cholecystitis having recently presented
with same ( 6 months previously). Though there was mention of a planned elective
laparoscopic cholecystectomy due six weeks after initial discharge this was not
done.

7

A GP had requested urgent review with colonoscopy on more than one occasion
for abdominal symptoms before sending the patient to the emergency
department. During the admission metastatic cancer was diagnosed

8

A patient admitted for back pain was treated with non-steroidal anti-inflammatory
drug (NSAID) medication and developed acute kidney injury. Despite advice ( from
consultations) on stopping the drug, it was continued and renal function
deteriorated.
A patient complaining of ongoing epigastric pain and multiple readmissions waited
2 years for an oesophago-gastroduodenoscopy (OGD) to diagnose H pylori.

9
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10

A patient's ulcerative colitis medication was omitted from their drug Kardex.
Despite been prompted by the pharmacist, nurses and family the medication was
not charted for one week at which time the patient had a flare of ulcerative colitis.

11

Patient remained fasting for over 48 hours awaiting surgery which was cancelled
on two occasions resulting in prolonged pain.

12

Patient was commenced on an inadequate antibiotic regime for a chest infection,
deteriorated and was transferred to the coronary care unit (CCU) for inotropic
support.

13

Failure to deflate balloon when removing catheter resulted in traumatic urethral
damage and resultant haematuria

14

Patient was admitted with dysuria and left flank pain on multiple occasions. On the
initial presentation the computed tomography of kidneys, ureters and bladder (CT
KUB) showed ureteric stones.

15

Patient developed a recurrence of urinary tract infection when the initial
presentation was not treated as per cultures and sensitivity of the organism grown.

16

The patient was sent home with a known empyema and was readmitted one week
later for shortness of breath. They underwent video-assisted thoracoscopic surgery
(VATS ).

17

The patient was admitted with shortness of breath and treated with steroids and
antibiotics. Her symptoms did not improve but was sent home and was readmitted
and diagnosed with a PE.

18

Developed Vancomycin Resistant Enterococci in cheek abscess after >6 months of
ongoing antibiotics prior to eventual surgical intervention

19

Delay in diagnosis of urinary tract infection despite urinary symptoms and
supportive MSU and biochemistry.
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Strong evidence of preventability
20
A young patient was readmitted with falls. A diagnosis of multiple sclerosis was
missed on initial presentation
21
Patient presented for umbilical hernia repair and developed apneas during the
procedure. The patient was high risk with a high BMI, large neck circumference,
abnormal anatomy. The patient was required to stay in hospital overnight for
observations.
22
Hartmann's procedure performed for tumour resection. Patient was readmitted
one week later with PC bacteremia and anastomotic leak.
23

Patient presented with a fall. The patient had ongoing deterioration in renal
function but they were not seen by the renal specialist due to lack of beds in
tertiary hospital (patient was unable to be reviewed by renal physician)
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24

Multiple admissions for loss of consciousness. Delayed diagnosis of bradycardia
requiring a pacemaker.

25

Patient was readmitted with a deterioration of a respiratory tract infection one
month post discharge for respiratory tract infection (consolidation was worse).

26

Patient presented with multiple admissions of fast atrial fibrillation before being
controlled with digoxin.

27

Distal tibia fracture (post fall) requiring surgical intervention. Several months later
patient represented with evidence of wound infection at site of protruding
metalwork. Methicillin-resistant Staphylococcus aureus diagnosed from wound
swab

28

Patient had a recent patellar repair and presented with a wound infection at the
site of exposed wires, wound dehiscence and underwent further washout.

29

Patient was admitted one day post examination under anaesthesia of large
posterior anal fissure complaining of anal pain. She required analgesia

30

Patient was admitted electively for insertion of JJ stents to relieve calculus on the
pelvic ureteric junction (PUJ). During failed attempts there was excavation of
contrast from the renal pelvis resulting in prolonged stay

31

Patient was diagnosed with paravertebral abscesses after multiple admissions for
ongoing back pain

32

Patient was admitted with confusion due to the administration of an opioid drug
prescribed during a previous admission. The opioid drug was recently added due to
pain after a fall
Patient presented with chest pain and was diagnosed with acute coronary
syndrome. Angiogram revealed a right coronary artery (RCA) stenosis requiring
stents. Later in the year the patient represented with acute coronary syndrome
(ACS) requiring stents in a previously unstented artery. There was no
documentation of the degree of disease of this artery in the initial angiogram.

33

34

A patient with vascular disease was admitted for persistent ulcer which was slow
to heal despite many courses of antibiotics and angioplasties. Methicillin-resistant
Staphylococcus aureus was diagnosed as an inpatient

35

Patient was admitted 2 weeks after abdominal surgery with abdominal pain. He
was diagnosed with an abdominal abscess post procedure which required
drainage. The abscess grew Extended-Spectrum Betalactamase

36

Patient was admitted with a decompensation of congestive heart failure (CHF) and
developed a catheter related urinary tract infection
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37

Patient was readmitted post appendectomy with abdominal pain. Patient was
diagnosed with an abscess at the appendix stump.

38

Patient developed hospital-acquired pneumonia post-surgery for colon cancer the
operation, swabs grew Vancomycin Resistant Enterococci,(new diagnosis).

39

Patient developed a perirenal haematoma in contralateral kidney during a
nephrectomy for a suspicious mass. The patient became dialysis dependent as a
result
Patient was diagnosed with a Methicillin-resistant Staphylococcus aureus positive
wound infection at the site of K wiring protrusion at the site of an olecranon
fracture.
Patient developed incisional hernia at the site of perineal repair. The incisional
hernia required surgery

40

41

42

A patient was admitted for elective total hip replacement and developed a wound
site infection a few post operatively.

43

A patient who underwent total abdominal hysterectomy developed a ventilator
associated pneumonia as the ventilator only ventilated one lung during the
procedure.

44

An immunocompromised patient developed a cannula site infection post hemi
arthroplasty.

45

A patient who presented with stroke developed Methicillin-resistant
Staphylococcus aureus bacteraemia due to a cannula site infection resulting in
seeding and resultant septic arthritis of the prosthetic hip requiring a redo
procedure.

46

The patient presented with symptoms of renal stones. The team omitted to book
the CT scan of the renal tract advised by radiology for one week leading to a delay
in diagnosis and treatment.

47

Patient developed Extended-Spectrum Betalactamase during recurrent admissions
for recurrent cellulitis
New diagnosis of Klebsiella pneumoniae carbapenemase (KPC) colonosation as an
inpatient,diagnosed on routine test (swab from groin).
Patient presented with blindness and was diagnosed with giant cell arthritis. The
patient had been admitted one week earlier with 3rd nerve palsy, ESR= 90 and a
presumed diagnosis of microvascular disease

48
49

50

New diagnosis of Clostridium difficile infection as an inpatient.

51

Patient was admitted for anterior resection of colon cancer and was admitted one
month and seven months later due to abdominal abscesses

52

New diagnosis of Extended-Spectrum Betalactamase wound infection post
hemicolectomy for ulcerative colitis.
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53

Patient was on a course of intra venous antibiotics for septic arthritis before
developing septic shock. Patient remained febrile throughout the week, the choice
of antibiotics was not changed and microbiology advise was not sought.

54

Patient developed MSSA bacteraemia due to cellulitis at an infected cannula site
during admission for gallstone pancreatitis

55

Patient developed hospital-acquired pneumonia post radical nephrectomy

56

Patient developed a wound infection at the site of prominent K wire

57

Patient suffered a traumatic laceration to the hypopharynx during a biopsy of
lesion resulting in bleeding and prolonged admission

58

Patient developed neuropathic pain post total hip replacement

59

Patient developed reduced range of motion in the hip with poor abductor function
due to gluteal nerve injury after a total hip replacement (elective)

60

Patient developed anaemia due to addition of new anticoagulation drug (already
on aspirin) without gastric protection. The indication for the anticoagulation (atrial
fibrillation) was possibly due to over treated hypothyroidism resulting in
thyrotoxicosis

61

Patient was readmitted with abdominal symptoms after a recent discharge for the
same symptoms. This time a diagnosis of bowel ischaemia was made and the
patient underwent coeliac angiography and angioplasty

62

Patient was admitted with opioid induced constipation due to morphine following
a recent fall. No laxatives were prescribed

63

Patient developed cellulitis at cannula site which was related to extravasation of
phenytoin
Patient was readmitted with poorly controlled abdominal pain due to recent
diagnosis of bowel ischaemia as pain management on discharge during initial
presentation was inadequate.
Patient developed orthostatic hypotension and collapse due to the addition of the
drug nifedipine ( the Cardiology team later determined that nifedipine wasnot
indicated for this patient )
The patient was admitted with lower abdominal pain and diagnosed and treated
for a ruptured ovarian cyst. On the previous admission ( for the same symptoms)
the patient was scanned and the ultrasound report was incorrectly reported as
normal

64

65

66

67
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The patient readmitted with abdominal pain and treated for appendicitis had
previously been discharged several days earlier with the same symptoms but was
given a diagnosis of constipation.
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68

Patient developed a chest infection prolonging stay after a laparoscopy and
salpingoophrectomy

69

Development of small bowel obstruction days after bilateral hernia repair.
Laparoscopy showed the small bowel was kinked in the peritoneum

70

Patient had an incisional hernia repair and afterwards developed cellulitis of
wound
After appendectomy, the patient was followed up in outpatient department (OPD)
and found to have a wound infection requiring re-admission, culture grew
Klebsiella.

71

72
73

74

A patient admitted with a pubic rami fracture developed a pressure ulcer as an
inpatient.
A patient admitted for a stroke developed a traumatic laceration to the leg while
unattended. It is unclear how the laceration occurred exactly as the patient had
been unattended.
Patient developed post operative pain after laparoscopic cholecystectomy. Imaging
revealed a small haematoma under the liver. This was treated conservatively

75

Readmitted after laparoscopic cholecystectomy with hospital-acquired
pneumonia.

76

Admission with symptomatic atrial fibrillation while awaiting several months for
elective direct current (DC) cardioversion.

77

Patient developed delirium during an elective admission for treatment of
metastatic adenocarcinoma due to untreated urinary tract infection

78

Patient admitted for amputation of gangrenous foot ,deteriorated while waiting for
surgery. Intensive care unit (ICU) bed (for post-operative period ) was not available

79

Patient presented with traumatic injury to eye and was sent home from hospital.
Patient presented several days later and diagnosed with ruptured globe and
endoophthalmitis

80

Patient fell on ward resulting in neck of femur fracture

81

Patient developed respiratory sepsis after thoracotomy for lung cancer. The
Extended-Spectrum Betalactamase grown in culture but not treated appropriately.
Readmitted a few weeks later with an Extended-Spectrum Betalactamase pleural
abscess
Patient was readmitted one day post discharge with abdominal pain and diagnosed
with appendicitis.

82
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83

Admitted with confusion on two occasions. A non contrast CT brain scan missed
the recurrence of brain tumor on initial presentation. A contrast scan should have
been carried out.

84

Developed cannula site cellulitis.
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Inappropriate cessation of heart failure medications resulting in admission with
exacerbation of heart failure.

Preventability more than likely; more than 50-50 but close call
86
Patient developed a stroke. The patient had known atrial fibrillation but was
inappropriately not anticoagulated
87

Patient had redo total hip replacement and antibiotics for a post operative wound
infection (total hip replacement) after wound oozing and multiple hospital
admissions for 6 months

88

Patient represented one day after discharge post oesophago-gastroduodenoscopy
(OGD) which showed hiatus hernia with nausea and vomiting.

89

Patient developed pneumothorax during an elective laparoscopy . The patient had
a history of perioperative pneumothorax and was considered high risk.

90

Development scrotal haematoma post scrotal hernia repair. This required
antibiotic treatment
Patient underwent open reduction and internal fixation to hip fracture and
required antibiotics for a catheter associated urinary tract infection.

91

92

Patient was readmitted to hospital and diagnosed with pulmonary embolism. The
patient had a recent admission to the hospital for respiratory tract infection and
was on prophylactic heparin.

93

Developed hospital-acquired pneumonia after elective para-umbilical hernia repair

94

Patient presented multiple times with Extended-Spectrum Betalactamase
bacteraemia due to cholelithiasis and stones in thecommon bile duct (CBD).
Eventually received metal biliary stent
Patient was readmitted within one month of discharge with Clostridium difficile
colitis and treated with Metronidazole.

95

96

Patient was admitted with an intracerebral haematoma and developed labial
excoriation due to an indwelling urinary catheter

97

Developed decreased sensation in thumb post open reduction and internal
fixation. Normal sensation before procedure

98

Delayed diagnosis and treatment of perianal abscesses which subsequently
required prolonged antibiotics and surgeries.

99

Patient was admitted with a stroke which required a carotid endarterectomy. In
the post-operative phase a hypoglossal neuropraxia was noted.

100

Patient developed and incision hernia at the site of laparoscopic cholecystectomy
requiring repair
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101

Patient developed a paralytic ileus due to laparoscopic hemicolectomy

102

The patient presented with a displaced fracture and dislocation of shoulder. A new
ulnar sensory deficit and radial motor deficit were noted post procedure.

103

Patient suffered from persistent kidney stone pain post lithotripsy requiring
readmission and further intervention.

104

The patient had reduced flexion post knee replacement requiring manipulation
under anaesthetic

105

Patient who presented with epigastric pain was diagnosed with diaphragmatic
hernia and underwent a repair laparoscopically initially converted to open surgery.
A pneumothorax was created due to a misplaced surgical needle

106

During an elective decompression of the spinal cord the patient's tooth was
chipped during intubation

107

Patient developed cellulitis and a stitch sinus 2 weeks after an elective left total
knee replacement

108

A stroke patient fell from their wheelchair resulting in soft tissue damage. The
patient was unattended and of high risk of falls

109

Patient developed cellulitis at intra venous cannula site and treated with antibiotics

110

Patient developed an abdominal wall haematoma and pain after a fall on the ward.

111

Patient developed influenza on the ward while an inpatient. There was an influenza
outbreak on the ward

112

Patient developed post-operative pain which delayed his discharge following
inguinal hernia repair.

113
114

Patient developed scrotal abscess post vasectomy
Patient presented with haematuria after recently been started on anticoagulation
and the patient's aspirin had not been stopped though there was no indication to
continue aspirin

115

Development of hospital-acquired pneumonia as an inpatient while being treated
for decompensation of Parkinson's disease

116

Patient with known lung fibrosis commenced on bleomycin for lymphoma. This
resulted in acceleration of fibrosis and death within one year of commencement.

117

A patient was admitted with a postmenopausal bleed while awaiting hysterectomy
for postmenopausal bleeding

118

Patient developed ileus after operation for small bowel tumour
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Readmission for repeat Evacuation of Retained Products of Conception (ERPC)
after incomplete initial procedure.
Multiple admissions for exacerbation of congestive heart failure (CHF). Indications
for angiogram and holter monitoring were overlooked.

121

Development of stitch sinus after total gastrectomy

122
123
124

Developed septicaemia post cystoscopy
Developed groin pseudoaneurysm and fall in haemoglobin after Percutaneous
Coronary Intervention (PCI) causing readmission.
Delay in dialysis with resultant tachycardia and palpitations due to hyperkalemia.

125

High-risk patient developed grade 2 pressure ulcer

126

128

Patient admitted with stroke developed new diagnosis of Methicillin-resistant
Staphylococcus aureus colonisation
Patient developed otitis externa on ward. Swabs from this revealed ExtendedSpectrum Betalactamase
Wound infection after open reduction and internal fixation of femur fracture

129

Underwent a CTPA and then developed contrast induced nephropathy.

127
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Preventability not quite likely; less than 50-50 but close call
130
Patient was readmitted several days post vagina hysterectomy for post-operative
bleeding, received surgical (vaginal) packing,..

131

132

Patient presented with distal radius fracture post fall. They underwent an ulnar
osteotomy and ongoing uncontrolled post-operative pain after procedure ( up until
6 month follow up).
Patient presented with the traumatic hip fracture and underwent
hemiarthroplasty. They had ongoing neuropathic pain at the site of incision.

133

Patient underwent surgery for incisional hernia repair post anterior resection.

134

Patient developed abdominal pain due to post-operative perforation (tumour
resection). The patient required emergency surgery and Hartmann's procedure
with colostomy

135

Patient presented electively for a flap breast reconstruction and developed a postoperative pneumonia

136

Patient had decreased power and sensation in hand after division of flexor
digitorum superficialis (FDS) tendon after a traumatic injury to the palm. Procedure
was deemed high risk from the outset

137

Patient was admitted for reversal of jejunostomy and mesh repair. They developed
abdominal sepsis due to a collection in the post-operative phase. Furthermore,
thesurgical mesh broke down resulting in chronic open wound at the base of the
mesh
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138

Patient was admitted for radiotherapy for squamous cell carcinoma of ear. During
admission they developed hospital-acquired pneumonia.

139

Patient developed respiratory sepsis while on chemotherapy.

140

Patient underwent left mastectomy. She was admitted two weeks later and
diagnosed with a seroma which was drained. She was admitted on multiple further
occasions for recurrence and further drainage of this seroma

141

Patient developed cellulitis at the site of basal cell carcinoma (BCC) excision

142

Patient developed urosepsis after an elective flexible ureteroscopy.

143

Development of a para stoma abscess on a background of recent total colectomy
(cultures grew Klebsiella pneumoniae)

144

Patient developed bilateral pneumonia after surgery for a perforated bowel. They
also developed an incisional hernia

145

Deranged liver function test (LFTs) due to antibiotics prolonging length of stay

146

A patient with a penis fracture underwent surgical repair. He later had to go back
to theatre for urethroplasty due to urethral transection

147

Patient developed post coronary artery bypass grafting (CABG) sternal wound
infection which required wound debridement
Readmission for drainage of seroma after wide local excision for breast cancer

148

149
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Patient developed hospital-acquired pneumonia after segmental resection of liver
(history of colorectal cancer)

150
151

Patient developedvocal cord paralysis after carotid endarterectomy
The admission was due to osteomyelitis likely due to methicillin-sensitive
Staphylococcus aureus (MSSA) infection from previous Peripherally inserted
central catheter (PICC) line infection.
Slight to modest evidence for preventability
152
Patient developed catheter -related urinary infection after a hysterectomy
153

Patient required dynamic hip screw post traumatic fall for hip fracture. Due to poor
range of motion and shortened leg the patient required revision one year later.

154

Patient had traumatic ankle fracture requiring cast. Patient presented two weeks
later with pain due to swelling and blister formation requiring cast replacement
and renewal.

155

Patient was re-admitted with a hospital-acquired pneumonia post discharge for
treatment of acute exacerbation of congestive heart failure (CCF)
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156

A patient on anticoagulation had a CT brain scan post fall which showed chronic
subdural haematoma.

157

Patient underwent excision of anterior thoracic wall mass with latissimus dorsi flap
reconstruction. The patient developed hospital-acquired pneumonia postoperatively

158

A nursing home resident presented with a hip fracture after a fall. The patient
developed haematemesis as an inpatient (on warfarin and had a high International
Normalised Ratio (INR)) and required transfusion.

159

Patient underwent partial bowel resection for a perforation. They developed an
ileus post operatively

160

Patient was admitted with an exacerbation of idiopathic Parkinson's disease due to
the addition of a new antipsychotic medication. The antipsychotic was prescribed
for a psychiatric condition

161

Patient presented with a catheter related urinary tract infection a couple of
months post discharge. A trial without catheter was due to take place in the
interim but this did not occur

162

Patient was admitted due to an exacerbation of Bahcet’s disease requiring
steroids. During their stay the patient developed a hospital-acquired pneumonia

163

Patient presented with confusion and a rash due to the addition of lamotrigine.
The symptoms resolved once the lamotrigine was stopped

164

A patient presented with shortness of breath due to an exacerbation of congestive
heart failure (CHF). The CHF was thought to be caused by both a tachyarrhythmia
and recent cessation of diuretic medication

165

Readmitted with cough due to a hospital-acquired pneumonia.

166

Patient developed a provoked pulmonary embolus (PE) after a recent admission for
a MIST procedure ( MIST procedure is the administration of intrapleural
streptokinase for treatment of an empyema)
Patient had a post tonsillectomy bleed and was admitted one day after discharge
from the hospital for management of this complication.

167

168

The patient developed PE a week post discharge after a tibia and fibula fracture
requiring internal fixation and rod insertion

169

A patient with Chronic Obstructive Pulmonary Disease (COPD) was readmitted
post-acute exacerbation with a hospital-acquired pneumonia.
A patient developed pelvic collection post total abdominal hysterectomy

170
171
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Patient developed pulmonary oedema due to fluid rehydration as a treatment for
hyponatraemia.
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A patient developed hospital-acquired pneumonia post-surgery for congenital
spinal abnormalities
Patient underwent laparotomy and repair of a perforated duodenal ulcer. As an
outpatient she developed an incisional wound infection
Patient developed a non-union of a previous ulnar bone fracture which required
repeat surgery
Cardiac resynchronisation device resulted in thumping sensation and the device
settings were reduced to prevent this

176

Patient developed gastrointestinal (GI) bleed while on warfarin. The consensus was
this risk of stroke outweighed the risk of bleeding

177

Patient was readmitted post treatment for gallstones with a hospital-acquired
pneumonia.

178

Patient developed hospital-acquired pneumonia after an emergency operation for
perforated duodenum

179

Patient suffered from nausea and vomiting post dilation and curettage (D&C) The
patient was kept in overnight for monitoring
Patient developed buttock abscess after colonoscopy and injection of
haemorrhoids requiring re-hospitalisation and drainage.

180

181

Patient developed small bowel obstruction due to adhesions post abdominal
surgery requiring adhenolysis to resolve the obstruction.

182

Patient developed post-operative tachycardia after varicose vein removal which
prolonged their stay while being investigated and monitored

183

Patient was admitted with hospital-acquired pneumonia one day post discharge
from the same hospital with abdominal pain

184

The patient presented with shortness of breath and was diagnosed with anaemia.
The patient was on dual antiplatelet medication (recent acute coronary syndrome).
There was no clear source of blood loss but haemoglobin was normal prior to the
addition of the antiplatelet medication.
Admitted with neck of femur fracture and dynamic hip screw inserted. Protruding
dynamic hip screw required removal.
Patient developed a lower respiratory tract infection after emergency surgery for
small bowel obstruction

185
186

187
188
189

190
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Patient developed respiratory sepsis after undergoing hemiarthroplasty for neck of
femur fracture
Patient developed post lumbar puncture headache delaying discharge by several
days.
Admitted with unstable angina and developed hospital acquired pneumonia which
delayed discharge by several days
Patient developed severe chest pain during elective angiogram requiring
monitoring and prolonging stay in hospital.
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Virtually no evidence of preventability
191
Patient was admitted from nursing home with urinary tract infection and
haematuria. Investigations for ongoing hip pain revealed an infected hemi
arthroplasty prosthesis. Patient underwent redo procedure
192

Patient developed post-operative sepsis post total hip replacement (source
unknown). Patient was treated with antibiotics successfully.

193

Patient had a redo total hip replacement due to 'clicking sensation' of previous
total hip replacement

194

Patient presented for an elective laparoscopic sterilisation procedure. The patient
was nauseated and dizzy,requiring an overnight stay for monitoring.

195

Patient underwent a bronchoscopy due to cough and bloodstained sputum. Patient
developed post bronchoscopy respiratory tract infection

196

Patient presented with tooth extraction pain after wisdom tooth removal the day
before. The patient required readmission for pain control.
Patient developed skin rash due to a penicillin drug. The patient had no previous
history of penicillin allergy

197

198

Patient admitted from nursing home with the neck of femur fracture developed
haematuria at the time of catheterisation. Patient had been on antiplatelet and
anticoagulation medication

199

A multi-morbid patient with recurrent infections (requiring multiple courses of
antibiotics for urinary tract infection) developed a Clostridium difficile diarrhoea as
an inpatient

200

Patient required dynamic hip screw for femoral fracture. Patient developed and a
myocardial infarction peri-operatively.

201

Patient was admitted with traumatic injury to the leg resulting in anaemia and
developed a transfusion reaction during a transfusion.

202

Patient presented with acute coronary syndrome and underwent coronary artery
bypass graft. Post operatively they developed atrial fibrillation

203

Patient with a history of colon cancer presented with chest pain and underwent an
angiogram. The cardiac vessels showed moderate non-obstructive disease. The
chest pain was thought to be due to 5 fluorouracil chemotherapy regime

204

Patient initially presented with chest pain and had recently undergone coronary
artery stenting. During the repeat angiogram an acute dissection of a LIMA graft
was diagnosed which was thought to have occured during the initial angiogram.
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205

Patient developed femoral artery haematoma at the point of insertion of cardiac
catheter during cardiac catheterisation.

206

A patient who underwent transmetatarsal amputation due to osteomyelitis,
developed cellulitis of the wound site.

207

A patient underwent an elective total knee replacement and developed bilateral
PEs despite post-operative DVT prophylaxis with heparin

208
209

Patient developed a per rectal (PR) bleed as an inpatient due to internal
haemorrhoids
Patient developed new neutropenic sepsis due to a chemotherapy drug

210

Patient developed a post-procedural migraine after dilatation and curettage.

211

Patient developed allergic reaction to wound dressing resulting in blisters and
erythema.
Patient developed neutropenic sepsis due to chemotherapy

212
213

Patient developed a radial artery thrombus post angiogram requiring conservative
treatment with anticoagulation

214

Patient developed post-operative (vagina hysterectomy) vomiting and diarrhoea
prolonging length of stay

215

Patient developed post-operative atrial fibrillation after vaginal prolapse repair

216

Patient developed post-operative shoulder pain after ovarian cystectomy. Resolved
without sequelae
Patient developed urinary retention after vagina hysterectomy requiring
catheterisation and prolonged length of stay

217

218

Patient developed small-bowel obstruction after laparoscopic assisted
hemicolectomy due to the distal ileum being adherent to the site of the
anastomoses. This required further surgery

219
220

Patient developed ongoing pain post haemorrhoidectomy
Patient developed wound infection after laparoscopic ovarian cystectomy.

221

Patient developed fever post bilateral salpingo-oophorectomy prolonging stay.

222

Patient developed post operative ( colon cancer resection) hypotension and
tachycardia prolonging hospital stay.
Patient developed jejunal injury at surgery (adhesiolysis) due to extensive
adhensions.
Patient developed post operative (laparoscopic cholecystectomy) hypotension and
tachycardia prolonging hospital stay
Patient developed post-op respiratory depression and nausea secondary to
morphine administration prolonging hospital stay
Patient developed urinary symptoms following hysterectomy requiring a
readmission.

223
224
225
226
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Patient developed seroma after repair of an incisional hernia requiring readmission
for drainage.
Patient represented with rectal bleeding despite previous admission for same.
There was evidence that lack of physiotherapy during admission resulted in
decreased mobility post operation for gastrointestinal stromal tumor (GIST)
tumour, prolonging hospital stay.
Patient developed A2 cellular rejection after lung transplant
Patient developed retroperitoneal haemorrhage involving iliopsoas muscles
bilaterally following an aortic valve replacement
Patient developed atrial fibrillation after mitral valve replacement
Patient developed low blood pressure and dizziness after wisdom tooth removal
prolonging hospital stay.
Patient developed pancytopenia post chemotherapy and developed neutropenic
sepsis.
Patient developed catheter related urinary tract infection (UTI) ( longterm catheter
in situ)
Patient developed neutropenic sepsis due to chemotherapy.

237
Patient developed angiodema due to apixaban.
238
Patient developed chemotherapy induced nausea and vomiting
* Physician reviewers were asked to judge the evidence of preventability of adverse events using a
6-point scale, where 1 = virtually no evidence of preventability and 6 = virtually no evidence of
preventability
Adverse events were defined as events resulting in death, disability at discharge or prolonged
hospital stay.
Preventability was determined by the physician reviewer and was done so after reviewing the
medical notes in its entirety. Appendix 5 was created to provide a flavour of the AEs encountered in
brief summary form. It was not created to describe the entire clinical context from which the
decision of preventability was made.
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