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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 prevent-
able AE.

To date, international healthcare 
providers and institutions have demon-
strated little success in reducing AE rates 
with large- scale evidence- based patient 
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 strat-
egies for the delivery of publicly funded 
clinical care in Ireland. As well as better 
delivery of quality care, the programmes 
incorporated guidance on reducing periop-
erative 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 Clin-
ical 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 diffi-
cile infection,13 the early detection and 
management of the deteriorating patient14 
and the management of sepsis15 (box 1).
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This follow- up study, the Irish National Adverse 
Event Study-2 (INAES-2), aimed to quantify the prev-
alence, nature and costs of AEs in acute Irish hospi-
tals 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), 

Box 1 Continued

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

Box 1 Description of the National Clinical 
Programmes and Guidelines

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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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 hospi-
tals.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 diag-
nosis were excluded.10 Patients who had been trans-
ferred 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 clin-
ical 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

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 radi-
ology 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 manage-
ment rather than by the underlying disease process.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, thera-
peutic 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, thera-
peutic 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
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 calcu-
lated using the Cohen’s kappa statistic (κ), which esti-
mated 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 physi-
cians of κ=0.66 (95% CI=0.42 to 0.93).20 Following 
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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, approx-
imately 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 pres-
ence 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 Execu-
tive (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 asso-
ciated 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 partic-
ular AEs over the 6- year study time interval. This 
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 

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 clin-
ical 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. There-
fore, 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 addi-
tional 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 supple-
mental 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 admis-
sions 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 admis-
sions 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 physi-
cian 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 
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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 equiv-
alent 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 iden-
tified 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 admis-
sions in 2015 (see case descriptions online supple-
mental appendix 4).

Figure 1 Flowchart of admissions reviewed during the INAES-2 study.

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

2009 sample 2015 sample P value

Total 
inpatient 
population 
2009 (Source: 
National 
Pricing Office)

Total 
inpatient 
population 
2015 (Source: 
National 
Pricing 
Office)

Number of admission/charts reviewed, n 1574 1603 NA 339 844 390 710

Median age in years (IQR) 55 (37–72) 60 (42–73) <0.001 57 60

Percentage of female patients (95% CI) 55.4 (50.9 to 55.8) 52 (49.6 to 54.5) 0.45 53.5 53.7

Mean length of stay in days (95% CI) 7.4% (6.8% to 8%) 6.9% (6.2% to 7.5%) 0.25 7% 6.1%

Percentage of patients who died during admission 
(95% CI)

4.8 (3.8 to 5.9) 2.4 (1.6 to 3.1) <0.001 2.7 2.4

Percentage of patients who underwent surgery 
(95% CI)

49.9 (47.4 to 52.3) 50.4 (48 to 52.9) 0.76 23.8 19

Percentage of patients who were admitted electively 
(95% CI)

30.6 (28.3 to 32.8) 28.8 (26.6 to 31) 0.27 21.7 16.5

Percentage of patients in possession of a medical 
card (95% CI)

51.27 (48.8 to 53.7) 58.1 (55.5 to 60.7) <0.001 56.3 60

Average Charlson Index (95% CI) 1.8 (1.7 to 1.9) 1.9 (1.8 to 1.9) 0.5 NA NA

https://dx.doi.org/10.1136/bmjqs-2020-011122
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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 catego-
ries 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 infec-
tions 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 admis-
sions and highlights the known limitation of under- 
reporting of incidents.16 This therefore emphasises the 

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 improve-
ment since our previously reported national figure 
of 1.9 incidents reported per 100 admissions.10 This 
increase in reported incidents can be considered reflec-
tive 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 Euro-
pean 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 expen-
diture as a percentage of its total government expendi-
ture: 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 redundan-
cies.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 physio-
logical 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 prevent-
able 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, 
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points in time, variation in timeframe over which AEs 
were detected and quality of documentation used for 
detecting AEs accounted for much of this heteroge-
nicity.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 relia-
bility) for the detection of the presence of overall and 
preventable AEs was κ=0.50 and κ=0.37, respec-
tively, 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 

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 infor-
mation 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 unavoid-
able 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 poten-
tially 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. Improve-
ment 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 prevent-
able AEs) even when subcategorised are likely to be 
simplistic, heterogeneous and may not detect differ-
ences 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 prev-
alence rates have been measured by retrospective chart 
review studies.9 51–53 Such uncontrolled before and 
after studies have been criticised for overestimating 

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.

Table 3 Overall adverse events presented by outcome

Outcome of adverse event

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

P value2009 Data 2015 Data

Subsequent hospitalisation 52.5 (44.9 to 59.9) 45.1 (37 to 53.5) 0.1
Prolonged hospital stay 36.8 (28.4 to 46) 39 (30.9 to 47.8) 0.65
Disability at the time of discharge* 14.6 (9 to 22.8) 28.2 (19.5 to 38.9) 0.003
Other intervention/treatment† 2.6 (0.7 to 9.1) 9.2 (4.9 to 16.8) 0.03
Outpatient visits 3.5 (1.5 to 7.6) 5.5 (2.8 to 10.5) 0.42
Contributed to death 6.2 (3.3 to11.3) 4.3 (1.7 to10.3) 0.34
*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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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 meth-
odology and a sample representative of all health-
care 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.

Author affiliations
1Department of Geriatric and Stroke Medicine, Royal College of Surgeons in 
Ireland, Dublin, Ireland
2Division of Population Health Sciences, Department of Epidemiology and Public 
Health, Royal College of Surgeons in Ireland, Dublin, Ireland
3Division of Population Health Sciences, Royal College of Surgeons in Ireland, 
Dublin, Ireland
4Health Service Executive, Dublin, Ireland
5Division of Population Health Sciences, Department of Psychology, Royal 
College of Surgeons in Ireland, Dublin, Ireland

Twitter Warren Connolly @warconnolly

Acknowledgements We want to thank and acknowledge the 
eight- hospital sites who facilitated the data collection. In 
particular, we would like to recognise the hospitals’ managerial 
and administrative staff who facilitated access for the study. 
We want to thank Ms Virginia Flintoff from the University of 
Toronto for her assistance with training and her advice. We 
would also like to thank our nurse and physician reviewers, 
our surgeon adviser and the INAES-2 advisory group. We 
also thank Dr Siobhan Young, Ms Loretta Jenkins, Ms Cora 
Mc Caughan, Dr Sarah Condell, Dr Paul O’Connor, Dr 
Philip Crowley, Prof Ross Baker, Ms Carol Hickey, Mr Gavin 
Maguire and Dr Colm Henry.

Contributors WC: project management, data collection, 
analysis, interpretation of the data and drafting the manuscript. 
NR: staff training, study design, data collection, analysis and 
interpretation of the data and critical revision of the drafted 
manuscript. DJW and AH: design, review, analysis and 
interpretation of the data and critical revision of the drafted 
manuscript. RMC: design and data analysis and interpretation. 
CS: design, project management and critical revision of the 
drafted manuscript.

Funding Funding for the project was received via the Applied 
Partnership Awards (APA-2016-1877) from the Health 
Research Board (HRB) and the HSE.

Competing interests None declared.

Patient consent for publication Not required.

Ethics approval Ethical approval for INAES-2 was received 
from the ethics committees of the Royal College of Surgeons 
in Ireland (REC 1421) and the Royal College of Physicians in 
Ireland (RECSAF 04-2). A consent declaration was obtained 
from the Health Research Consent Declaration Committee in 
Ireland (AF3-19-001), which allowed data collection without 
obtaining explicit consent from each patient before we 
irrevocably anonymised data.

Data availability statement Data are available upon reasonable 
request.

Supplemental material This content has been supplied by the 
author(s). It has not been vetted by BMJ Publishing Group 
Limited (BMJ) and may not have been peer- reviewed. Any 
opinions or recommendations discussed are solely those of 
the author(s) and are not endorsed by BMJ. BMJ disclaims 
all liability and responsibility arising from any reliance placed 
on the content. Where the content includes any translated 
material, BMJ does not warrant the accuracy and reliability of 
the translations (including but not limited to local regulations, 
clinical guidelines, terminology, drug names and drug dosages), 
and is not responsible for any error and/or omissions arising 
from translation and adaptation or otherwise.

Open access This is an open access article distributed in 
accordance with the Creative Commons Attribution Non 
Commercial (CC BY- NC 4.0) license, which permits others 
to distribute, remix, adapt, build upon this work non- 
commercially, and license their derivative works on different 
terms, provided the original work is properly cited, appropriate 
credit is given, any changes made indicated, and the use is non- 
commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 
0/.

ORCID iDs
Warren Connolly http:// orcid. org/ 0000- 0001- 7942- 2430
Natasha Rafter http:// orcid. org/ 0000- 0003- 0486- 3076

REFERENCES
 1 IOM. To err is human: building a safer health system. DC: 

National Academy Press Washington, 1999.
 2 Thomas EJ, Studdert DM, Burstin HR, et al. Incidence 

and types of adverse events and negligent care in Utah and 
Colorado. Med Care 2000;38:261–71.

 3 Wilson RM, Runciman WB, Gibberd RW, et al. The quality in 
Australian health care study. Med J Aust 1995;163:458–71.

 4 Baker GR, Norton PG, Flintoft V, et al. The Canadian adverse 
events study: the incidence of adverse events among hospital 
patients in Canada. CMAJ 2004;170:1678–86.

 5 Classen DC, Resar R, Griffin F, et al. 'Global trigger tool' 
shows that adverse events in hospitals may be ten times greater 
than previously measured. Health Aff 2011;30:581–9.

 6 Panagioti M, Khan K, Keers RN, et al. Prevalence, severity, 
and nature of preventable patient harm across medical 
care settings: systematic review and meta- analysis. BMJ 
2019;366:l4185.

 7 Garrett PR, Sammer C, Nelson A, et al. Developing and 
implementing a standardized process for global trigger tool 
application across a large health system. Jt Comm J Qual 
Patient Saf 2013;39:292–7.

 8 Landrigan CP, Parry GJ, Bones CB, et al. Temporal trends in 
rates of patient harm resulting from medical care. N Engl J 
Med 2010;363:2124–34.

 9 Nilsson L, Borgstedt- Risberg M, Soop M, et al. Incidence of 
adverse events in Sweden during 2013-2016: a cohort study 
describing the implementation of a national trigger tool. BMJ 
Open 2018;8:e020833.

 10 Rafter N, Hickey A, Conroy RM, et al. The Irish national 
adverse events study (INAES): the frequency and nature of 

https://twitter.com/warconnolly
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7942-2430
http://orcid.org/0000-0003-0486-3076
http://dx.doi.org/10.1097/00005650-200003000-00003
http://dx.doi.org/10.5694/j.1326-5377.1995.tb124691.x
http://dx.doi.org/10.1503/cmaj.1040498
http://dx.doi.org/10.1377/hlthaff.2011.0190
http://dx.doi.org/10.1136/bmj.l4185
http://dx.doi.org/10.1016/S1553-7250(13)39041-2
http://dx.doi.org/10.1016/S1553-7250(13)39041-2
http://dx.doi.org/10.1056/NEJMsa1004404
http://dx.doi.org/10.1056/NEJMsa1004404
http://dx.doi.org/10.1136/bmjopen-2017-020833
http://dx.doi.org/10.1136/bmjopen-2017-020833


557Connolly W, et al. BMJ Qual Saf 2021;30:547–558. doi:10.1136/bmjqs-2020-011122

Original research

adverse events in Irish hospitals- a retrospective record review 
study. BMJ Qual Saf 2017;26:111–9.

 11 Committee NCE. National clinical effectiveness Committee 
annual report 2013, 2014. Available: https://www. lenus. ie/ 
bitstream/ handle/ 10147/ 317575/ NCEC2013AnnualReport. 
pdf? sequence=1 [Accessed 6 Sept 2019].

 12 Committee NCE. Prevention and control methicillin- resistant 
Staphylococcus aureus (MRSA) -National clinical guideline 
No.2 online: HSE, 2013. Available: https:// health. gov. ie/ wp- 
content/ uploads/ 2015/ 09/ MRSA_ Full- Report. pdf [Accessed 6th 
of Sep 2019].

 13 Committee NCE. Surveillance, diagnosis and management of 
Clostridium difficile infection in Ireland – national clinical 
guideline number 3 online: HSE, 2014. Available: https:// 
health. gov. ie/ wp- content/ uploads/ 2015/ 01/ National- Clinical- 
Guideline- No.- 3- Clostridium- difficile. pdf [Accessed 6 Sep 
2019].

 14 Committee NCE. National early warning score national 
clinical guideline No. 1, 2013. Available: https:// assets. gov. ie/ 
11640/ 6c00 effc 61aa 462a bfa8 a877 3de96b35. pdf [Accessed 6 
Sept 2019].

 15 Committee NCE. Sepsis management national clinical 
guideline No.6 online: HSE, 2014. Available: https:// 
health. gov. ie/ wp- content/ uploads/ 2015/ 01/ NEWSFull- 
ReportAugust2014. pdf [Accessed 6 Sep 2019].

 16 Murff HJ, Patel VL, Hripcsak G, et al. Detecting adverse 
events for patient safety research: a review of current 
methodologies. J Biomed Inform 2003;36:131–43.

 17 Brennan TA, Leape LL, Laird NM, et al. Incidence of adverse 
events and negligence in hospitalized patients. N Engl J Med 
1991;324:370–6.

 18 Baker GR, Norton PG, Flintoft V, et al. The Canadian adverse 
events study: the incidence of adverse events among hospital 
patients in Canada. CMAJ 2004;170:1678-86.

 19 HIQA, 2014. Available: https://www. hiqa. ie/ reports- and- 
publications/ health- information/ hospital- patient- enquiry 
[Accessed 4 Jan 2020].

 20 Gwet KL. Intrarater reliability. Wiley StatsRef: statistics 
reference online, 2014.

 21 Stata Statistical Software: Release 16 . College Station, TX: 
StataCorp LLC. [program]. 16 version: StataCorp, 2019.

 22 Charlson ME, Pompei P, Ales KL, et al. A new method of 
classifying prognostic comorbidity in longitudinal studies: 
development and validation. J Chronic Dis 1987;40:373–83.

 23 Informations C. Medical card means test: aged under 70 
online. Available: https://www. citizensinformation. ie/ en/ health/ 
medical_ cards_ and_ gp_ visit_ cards/ medical_ card_ means_ test_ 
under_ 70s. html [Accessed 4 Jan 2020].

 24 Mudiwa L. €2 billion needed to address capacity and staff 
shortages, says HSE online: Irish medical times, 2017. 
Available: https://www. imt. ie/ news/ e2- billion- needed- address- 
capacity- staff- shortages- says- hse- 05- 09- 2017/ [Accessed 10 
Sept 2020].

 25 HPO. Healthcare pricing office 2020. [Epub ahead of print: 5 
Feb 2020]  hpo. ie

 26 Agency SC. National clinical incidents claims and costs 
report online, 2015. Available: https:// stateclaims. ie/ uploads/ 
publications/ State- Claims- Agency- National- Clinical- Incidents- 
Claims- and- Costs- Report. pdf

 27 Office CS. Measuring Ireland’s Progress 2008. online: Cental 
Statistic Office, 2008. Available: https://www. cso. ie/ en/ 
csolatestnews/ pressreleases/ 2009pressreleases/ meas urin gire land 
spro gres s2008/[Accessed 12 Sep 2019].

 28 Monaghan LF, O'Flynn M. The Madoffization of Irish 
society: from Ponzi finance to sociological critique. Br J Sociol 
2017;68:670–92.

 29 Loughnane C, Murphy A, Mulcahy M, et al. Have bailouts 
shifted the burden of paying for healthcare from the state onto 
individuals? Ir J Med Sci 2019;188:5–12.

 30 Ireland Go. Revised estimates for public services 2010 online: 
government of Ireland, 2010. Available: https:// assets. gov. ie/ 
5044/ 201218102210- 5577 f48a 031e 4075 b5a7 1e8f 437cbae7. 
pdf [Accessed 1 Feb 2020].

 31 Ireland Go. Revised estimates for public services 2016 online: 
government of Ireland, 2016. Available: https:// assets. gov. ie/ 
4905/ 181218122944- 2002 8258 6f5c 428c 8cba 54bf fdbf8a01. 
pdf [Accessed 1 Feb 2020].

 32 Burke S, Thomas S, Barry S, et al. Indicators of health system 
coverage and activity in Ireland during the economic crisis 
2008-2014 - from 'more with less' to 'less with less'. Health 
Policy 2014;117:275–8.

 33 Kentikelenis A, Bailouts KA. Bailouts, austerity and the erosion 
of health coverage in southern Europe and ireland. Eur J Public 
Health 2015;25:365–6.

 34 HSE. National service plan 2016 online: HSE, 2016. Available: 
https://www. hse. ie/ eng/ services/ publications/ serviceplans/ 
nsp16. pdf [Accessed 7 Feb 2020].

 35 HSE. Hse national service plan 2010 online: HSE, 2010. 
Available: https://www. hse. ie/ eng/ services/ publications/ 
corporate/ serviceplan. pdf [Accessed 7 Feb 2020].

 36 Houston M, Day M, de Lago M, et al. Health services 
across Europe face cuts as debt crisis begins to bite. BMJ 
2011;343:d5266.

 37 Lynch B, Browne J, Buckley CM, et al. An interrupted 
time- series analysis of the impact of emergency department 
reconfiguration on regional emergency department trolley 
numbers in Ireland from 2005 to 2015. BMJ Open 2019;9:e02
9261–e61.

 38 INMO. Trolley Watch analysis online: Irish nurses and 
midwives organisation, 2019. Available: https:// inmo. ie/ 
tempDocs/ Monthly% 20Comparison_ November_ 2006% 
20to% 202019. pdf [Accessed 6 Feb 2020].

 39 Lazarou J, Pomeranz BH, Corey PN. Incidence of adverse 
drug reactions in hospitalized patients: a meta- analysis of 
prospective studies. JAMA 1998;279:1200–5.

 40 Steel K, Gertman PM, Crescenzi C, et al. Iatrogenic illness on a 
general medical service at a university hospital. 1981. Qual Saf 
Health Care 2004;13:76–80.

 41 Long SJ, Brown KF, Ames D, et al. What is known about 
adverse events in older medical hospital inpatients? A 
systematic review of the literature. Int J Qual Health Care 
2013;25:542–54.

 42 Colditz GA, Burdick E, Mosteller F. Heterogeneity in meta- 
analysis of data from epidemiologic studies: a commentary. Am 
J Epidemiol 1995;142:371–82.

 43 Hanskamp- Sebregts M, Zegers M, Vincent C, et al. 
Measurement of patient safety: a systematic review of the 
reliability and validity of adverse event detection with record 
review. BMJ Open 2016;6:e011078.

 44 Hugh TB, Dekker SWA. Hindsight bias and outcome bias in 
the social construction of medical negligence: a review. J Law 
Med 2009;16:846–57.

 45 Banham- Hall E, Stevens S. Hindsight bias critically impacts on 
clinicians' assessment of care quality in retrospective case note 
review. Clin Med 2019;19:16–21.

http://dx.doi.org/10.1136/bmjqs-2015-004828
https://www.lenus.ie/bitstream/handle/10147/317575/NCEC2013AnnualReport.pdf?sequence=1
https://www.lenus.ie/bitstream/handle/10147/317575/NCEC2013AnnualReport.pdf?sequence=1
https://www.lenus.ie/bitstream/handle/10147/317575/NCEC2013AnnualReport.pdf?sequence=1
https://health.gov.ie/wp-content/uploads/2015/09/MRSA_Full-Report.pdf
https://health.gov.ie/wp-content/uploads/2015/09/MRSA_Full-Report.pdf
https://health.gov.ie/wp-content/uploads/2015/01/National-Clinical-Guideline-No.-3-Clostridium-difficile.pdf
https://health.gov.ie/wp-content/uploads/2015/01/National-Clinical-Guideline-No.-3-Clostridium-difficile.pdf
https://health.gov.ie/wp-content/uploads/2015/01/National-Clinical-Guideline-No.-3-Clostridium-difficile.pdf
https://assets.gov.ie/11640/6c00effc61aa462abfa8a8773de96b35.pdf
https://assets.gov.ie/11640/6c00effc61aa462abfa8a8773de96b35.pdf
https://health.gov.ie/wp-content/uploads/2015/01/NEWSFull-ReportAugust2014.pdf
https://health.gov.ie/wp-content/uploads/2015/01/NEWSFull-ReportAugust2014.pdf
https://health.gov.ie/wp-content/uploads/2015/01/NEWSFull-ReportAugust2014.pdf
http://dx.doi.org/10.1016/j.jbi.2003.08.003
http://dx.doi.org/10.1056/NEJM199102073240604
http://dx.doi.org/10.1503/cmaj.1040498
https://www.hiqa.ie/reports-and-publications/health-information/hospital-patient-enquiry
https://www.hiqa.ie/reports-and-publications/health-information/hospital-patient-enquiry
http://dx.doi.org/10.1016/0021-9681(87)90171-8
https://www.citizensinformation.ie/en/health/medical_cards_and_gp_visit_cards/medical_card_means_test_under_70s.html
https://www.citizensinformation.ie/en/health/medical_cards_and_gp_visit_cards/medical_card_means_test_under_70s.html
https://www.citizensinformation.ie/en/health/medical_cards_and_gp_visit_cards/medical_card_means_test_under_70s.html
https://www.imt.ie/news/e2-billion-needed-address-capacity-staff-shortages-says-hse-05-09-2017/
https://www.imt.ie/news/e2-billion-needed-address-capacity-staff-shortages-says-hse-05-09-2017/
hpo.ie
https://stateclaims.ie/uploads/publications/State-Claims-Agency-National-Clinical-Incidents-Claims-and-Costs-Report.pdf
https://stateclaims.ie/uploads/publications/State-Claims-Agency-National-Clinical-Incidents-Claims-and-Costs-Report.pdf
https://stateclaims.ie/uploads/publications/State-Claims-Agency-National-Clinical-Incidents-Claims-and-Costs-Report.pdf
https://www.cso.ie/en/csolatestnews/pressreleases/2009pressreleases/measuringirelandsprogress2008/
https://www.cso.ie/en/csolatestnews/pressreleases/2009pressreleases/measuringirelandsprogress2008/
https://www.cso.ie/en/csolatestnews/pressreleases/2009pressreleases/measuringirelandsprogress2008/
http://dx.doi.org/10.1111/1468-4446.12287
http://dx.doi.org/10.1007/s11845-018-1798-x
https://assets.gov.ie/5044/201218102210-5577f48a031e4075b5a71e8f437cbae7.pdf
https://assets.gov.ie/5044/201218102210-5577f48a031e4075b5a71e8f437cbae7.pdf
https://assets.gov.ie/5044/201218102210-5577f48a031e4075b5a71e8f437cbae7.pdf
https://assets.gov.ie/4905/181218122944-200282586f5c428c8cba54bffdbf8a01.pdf
https://assets.gov.ie/4905/181218122944-200282586f5c428c8cba54bffdbf8a01.pdf
https://assets.gov.ie/4905/181218122944-200282586f5c428c8cba54bffdbf8a01.pdf
http://dx.doi.org/10.1016/j.healthpol.2014.07.001
http://dx.doi.org/10.1016/j.healthpol.2014.07.001
http://dx.doi.org/10.1093/eurpub/ckv055
http://dx.doi.org/10.1093/eurpub/ckv055
https://www.hse.ie/eng/services/publications/serviceplans/nsp16.pdf
https://www.hse.ie/eng/services/publications/serviceplans/nsp16.pdf
https://www.hse.ie/eng/services/publications/corporate/serviceplan.pdf
https://www.hse.ie/eng/services/publications/corporate/serviceplan.pdf
http://dx.doi.org/10.1136/bmj.d5266
http://dx.doi.org/10.1136/bmjopen-2019-029261
https://inmo.ie/tempDocs/Monthly%20Comparison_November_2006%20to%202019.pdf
https://inmo.ie/tempDocs/Monthly%20Comparison_November_2006%20to%202019.pdf
https://inmo.ie/tempDocs/Monthly%20Comparison_November_2006%20to%202019.pdf
http://dx.doi.org/10.1001/jama.279.15.1200
http://dx.doi.org/10.1136/qshc.2002.003830
http://dx.doi.org/10.1136/qshc.2002.003830
http://dx.doi.org/10.1093/intqhc/mzt056
http://dx.doi.org/10.1093/oxfordjournals.aje.a117644
http://dx.doi.org/10.1093/oxfordjournals.aje.a117644
http://dx.doi.org/10.1136/bmjopen-2016-011078
http://www.ncbi.nlm.nih.gov/pubmed/19554863
http://www.ncbi.nlm.nih.gov/pubmed/19554863
http://dx.doi.org/10.7861/clinmedicine.19-1-16


558 Connolly W, et al. BMJ Qual Saf 2021;30:547–558. doi:10.1136/bmjqs-2020-011122

Original research

 46 Vincent C, Amalberti R. Safer healthcare. Cham: Springer 
International Publishing, 2016.

 47 Lawton R, McEachan RRC, Giles SJ, et al. Development of an 
evidence- based framework of factors contributing to patient 
safety incidents in hospital settings: a systematic review. BMJ 
Qual Saf 2012;21:369–80.

 48 Calland JF, Guerlain S, Adams RB, et al. A systems approach to 
surgical safety. Surg Endosc 2002;16:1005–14.

 49 Vincent C, Amalberti R. Safety in healthcare is a moving 
target. BMJ Qual Saf 2015;24:539–40.

 50 Shojania KG, Marang- van de Mheen PJ. Identifying adverse 
events: reflections on an imperfect gold standard after 20 years 
of patient safety research. BMJ Qual Saf 2020;29:265–70.

 51 Baines R, Langelaan M, de Bruijne M, et al. How effective are 
patient safety initiatives? A retrospective patient record review 
study of changes to patient safety over time. BMJ Qual Saf 
2015;24:561–71.

 52 Deilkås ET, Bukholm G, Lindstrøm JC, et al. Monitoring 
adverse events in Norwegian hospitals from 2010 to 2013. 
BMJ Open 2015;5:e008576.

 53 Baines RJ, Langelaan M, de Bruijne MC, et al. Changes in 
adverse event rates in hospitals over time: a longitudinal 
retrospective patient record review study. BMJ Qual Saf 
2013;22:290–8.

 54 Goodacre S. Uncontrolled before- after studies: discouraged by 
Cochrane and the EMJ. Emerg Med J 2015;32:507–8.

 55 Zingg W, Holmes A, Dettenkofer M, et al. Hospital 
organisation, management, and structure for prevention of 
health- care- associated infection: a systematic review and 
expert consensus. Lancet Infect Dis 2015;15:212–24.

 56 Osborne NH, Nicholas LH, Ryan AM, et al. Association of 
hospital participation in a quality reporting program with 

surgical outcomes and expenditures for Medicare beneficiaries. 
JAMA 2015;313:496–504.

 57 HSE. About the NCPs online: HSE. Available: https://www. hse. 
ie/ eng/ about/ who/ cspd/ about/ [Accessed 6 Dec 2019].

 58 HSE. Infection control and healthcare- associated infection 
online. Available: https://www. hpsc. ie/ a- z/ micr obio logy anti 
micr obia lres istance/ infe ctio ncon trol andhai/ [Accessed 7 Feb 
2020].

 59 HSE. Sepsis online: HSE, 2014. Available: https://www. hse. ie/ 
eng/ about/ who/ cspd/ ncps/ sepsis/ [Accessed 7 Feb 2020].

 60 HSE. Trauma and orthopaedic surgery online: HSE, 2014. 
Available: https://www. hse. ie/ eng/ about/ who/ cspd/ ncps/ trauma- 
and- orthopaedic- surgery/ [Accessed 7 Feb 2020].

 61 HSE. Surgery: HSE, 2011. Available: https://www. hse. ie/ eng/ 
about/ who/ cspd/ ncps/ surgery/ [Accessed Feb 20207 Feb 2020].

 62 HSE. Emergency medicine (Emp) online, 2011. Available: 
https://www. hse. ie/ eng/ about/ who/ cspd/ ncps/ emp/ [Accessed 7 
Feb 2020].

 63 HSE. Medicines management programme online, 2013. 
Available: https://www. hse. ie/ eng/ about/ who/ cspd/ ncps/ 
medicines- management/ [Accessed 7 Feb 2020].

 64 HSE. Anaesthesia online: HSE, 2014. Available: https://www. 
hse. ie/ eng/ about/ who/ cspd/ ncps/ anaesthesia/ [Accessed 7 Feb 
2020].

 65 Committee NCE. National early warning score – national 
clinical guideline number 1 online: HSE, 2012. Available: 
https:// health. gov. ie/ wp- content/ uploads/ 2015/ 01/ NEWS Summ 
aryR epor tAug ust2014. pdf [Accessed 9 Sep 2019].

 66 Brouwers MC, Kho ME, Browman GP, et al. Development 
of the agree II, part 1: performance, usefulness and areas for 
improvement. CMAJ 2010;182:1045–52.

http://dx.doi.org/10.1136/bmjqs-2011-000443
http://dx.doi.org/10.1136/bmjqs-2011-000443
http://dx.doi.org/10.1007/s00464-002-8509-3
http://dx.doi.org/10.1136/bmjqs-2015-004403
http://dx.doi.org/10.1136/bmjqs-2019-009731
http://dx.doi.org/10.1136/bmjqs-2014-003702
http://dx.doi.org/10.1136/bmjopen-2015-008576
http://dx.doi.org/10.1136/bmjqs-2012-001126
http://dx.doi.org/10.1136/emermed-2015-204761
http://dx.doi.org/10.1016/S1473-3099(14)70854-0
http://dx.doi.org/10.1001/jama.2015.25
https://www.hse.ie/eng/about/who/cspd/about/
https://www.hse.ie/eng/about/who/cspd/about/
https://www.hpsc.ie/a-z/microbiologyantimicrobialresistance/infectioncontrolandhai/
https://www.hpsc.ie/a-z/microbiologyantimicrobialresistance/infectioncontrolandhai/
https://www.hse.ie/eng/about/who/cspd/ncps/sepsis/
https://www.hse.ie/eng/about/who/cspd/ncps/sepsis/
https://www.hse.ie/eng/about/who/cspd/ncps/trauma-and-orthopaedic-surgery/
https://www.hse.ie/eng/about/who/cspd/ncps/trauma-and-orthopaedic-surgery/
https://www.hse.ie/eng/about/who/cspd/ncps/surgery/
https://www.hse.ie/eng/about/who/cspd/ncps/surgery/
https://www.hse.ie/eng/about/who/cspd/ncps/emp/
https://www.hse.ie/eng/about/who/cspd/ncps/medicines-management/
https://www.hse.ie/eng/about/who/cspd/ncps/medicines-management/
https://www.hse.ie/eng/about/who/cspd/ncps/anaesthesia/
https://www.hse.ie/eng/about/who/cspd/ncps/anaesthesia/
https://health.gov.ie/wp-content/uploads/2015/01/NEWSSummaryReportAugust2014.pdf
https://health.gov.ie/wp-content/uploads/2015/01/NEWSSummaryReportAugust2014.pdf
http://dx.doi.org/10.1503/cmaj.091714

	The Irish National Adverse Event Study-2 (INAES-2): longitudinal trends in adverse event rates in the Irish healthcare system
	Abstract
	Background
	Methods
	Study design and population
	Power calculation
	Patient chart review
	Reviewer training
	Statistical analysis

	Results
	Admissions reviewed
	Adverse events
	Preventable AEs
	Impact of national programmes and guidelines
	AE outcomes
	National incident reporting

	Discussion
	Limitations

	Conclusion
	References


