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ABSTRACT
Objectives To determine the epidemiology of healthcare 
harm observable in general practice records.
Design Retrospective cohort records review study.
Setting 72 general practice clinics were randomly 
selected from all 988 New Zealand clinics stratified by 
rurality and size; 44 clinics consented to participate.
Participants 9076 patient records were randomly 
selected from participating clinics.
Intervention Eight general practitioners examined patient 
records (2011–2013) to identify harms, harm severity and 
preventability. Analyses were weighted to account for the 
stratified sampling design and generalise findings to all 
New Zealand patients.
Main outcome measures Healthcare harm, severity and 
preventability.
Results Reviewers identified 2972 harms affecting 
1505 patients aged 0–102 years. Most patients (82.0%, 
weighted) experienced no harm. The estimated incidence 
of harm was 123 per 1000 patient- years. Most harms 
(2160; 72.7%, 72.4% weighted) were minor, 661 (22.2%, 
22.8% weighted) were moderate, and 135 (4.5%, 4.4% 
weighted) severe. Eleven patients died, five following a 
preventable harm. Of the non- fatal harms, 2411 (81.6%, 
79.4% weighted) were considered not preventable. 
Increasing age and number of consultations were 
associated with increased odds of harm. Compared with 
patients aged ≤49 years, patients aged 50–69 had an 
OR of 1.77 (95% CI 1.61 to 1.94), ≥70 years OR 3.23 
(95% CI 2.37 to 4.41). Compared with patients with ≤3 
consultations, patients with 4–12 consultations had an OR 
of 7.14 (95% CI 5.21 to 9.79); ≥13 consultations OR 30.06 
(95% CI 21.70 to 41.63).
Conclusions Strategic balancing of healthcare risks 
and benefits may improve patient safety but will 
not necessarily eliminate harms, which often arise 
from standard care. Reducing harms considered ‘not 
preventable’ remains a laudable challenge.

INTRODUCTION
Audited hospital records in the USA publi-
cised early measures of errors and harm asso-
ciated with patient care.1 Despite thousands of 
subsequent related publications over the past 
three decades, patients’ experiences of harm 
across health systems, including primary care, 

are still largely unknown.2 Existing studies of 
routinely recorded data from primary care 
settings around the world provide widely vari-
able estimates of patient harm.3

Population- based research is needed to 
understand the full spectrum of healthcare 
harm. This will quantify the burden of harm 
relative to unharmed patients, identify patient 
risk factors for harm and ascertain circum-
stances that are high- risk for harm, enabling 
an appropriate focus on prevention. The 
records review method can provide research 
data about populations accessing healthcare. 
This method is feasible in primary care where 
records are electronic and patients’ contacts 
throughout the health system are recorded.4–7

In this study, we aimed to estimate the 
incidence, distribution, severity and prevent-
ability of patient harms in New Zealand, and 
to identify risk factors for harm from the 
whole- of- health- system perspective afforded 
by electronic health records in general prac-
tice clinics.

METHODS
Setting
New Zealand is a country of 4.9 million 
people. General practices provide the bulk 
of primary healthcare and act as a gateway to 
hospital care and some allied health services. 
General practitioners and practice nurses 

Strengths and limitations of this study

 ► Large, detailed, retrospective general practice re-
cords review.

 ► Stratified design accounts for the heterogeneity of 
the New Zealand population.

 ► Patient perspective prioritised in interpretation of 
harm.

 ► Determination of harm subjective, although mea-
sures were taken to improve reviewer consistency.
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comprise most of the workforce. Practices receive capi-
tated government funding based on the demographic 
profile of their patients; patients also contribute a fee- for- 
service co- payment. Electronic health records have been 
used in New Zealand general practices for over three 
decades. They are a repository of comprehensive infor-
mation about each patient’s interactions with the health 
system, including general practice clinic notes, investi-
gations, prescriptions and summaries of other health-
care received (such as hospital discharge summaries and 
secondary care reviews).

Design
The study design is a stratified, two- level cluster, retrospec-
tive cohort review of New Zealand general practice elec-
tronic health records.8 9 Patient records were randomly 
selected from consenting practices that were randomly 
selected after stratification by practice size and location. 
Three years of patient records were reviewed (2011–2013, 
inclusive).

Patient and public involvement
Patients or the public were not involved in the design, 
recruitment, conduct, reporting or dissemination of our 
research. Study clinics were advised of the analysis of data 
from their clinic, with comparison data presented from 
other similar clinics.

Clinic selection
Ministry of Health data were used to identify all 988 
general practice clinics that received capitation public 
funding for the first quarter of 2014, where a total of 
4 289 001 people (95.4% of the 2014 national popula-
tion) were registered as patients. Practices were classified 
as large, medium or small by enrolled patient numbers, 
divided into tertiles. Practices were also classified as rural 
or urban by address. Combinations of these practice size 
and practice location classifications formed six strata. 
Twelve practices from each stratum (72 practices) were 
randomly selected and invited to participate; 44 practices 
consented to participate. A review of the characteristics of 
the participating general practices found that they were 
relatively homogeneous, apart from size and location.9

Patient selection and electronic records
Based on our feasibility study, we estimated 1345 patients 
per strata were needed to identify 5% difference in harm 
rates between strata.8 To allow for some patients receiving 
no healthcare during the study period, we aimed to 
study 1500 patients per stratum (~9000 patients in total). 
Patients were randomly selected from participating prac-
tices at the mid- point of the 3- year study period, 1 July 
2012. All patients enrolled on that date were eligible for 
selection, regardless of age, health status or any other 
characteristic.

The electronic health records of these patients for the 
study period were collated by the study’s bespoke elec-
tronic data extraction program. This software redacted 
names and addresses. Study reviewers only had access 

to extracted records following redaction. The records 
contained demographic data (age, sex, ethnicity and 
socioeconomic deprivation level), free- text consultation 
notes, laboratory and radiology requests and results, 
alerts and prescriptions. Electronically stored referrals, 
clinic letters and hospital discharge summaries were also 
extracted and reviewed whenever available.

Reviewers
Reviews were conducted by eight clinically active general 
practitioners with a minimum of 10 years’ experience. 
Reviewer training sessions were held at the commence-
ment of the study. Feedback from double- reviewed files 
(948/9076, 10.4%) was used to further improve reviewer 
consistency. The range of agreement between pairs 
of reviewers was 66.7%–100.0%; overall kappa=0.344, 
p<0.001. Differences between reviewers were discussed, 
and consensus agreement was obtained to determine the 
final recorded outcome for the double- reviewed files.

Reviewers read the entire records and identified 
episodes where patients experienced harm. They assessed 
harm severity and preventability. Harms were recorded in 
descriptive form. Two investigators (SD, S Leitch) coded 
harms using the Medical Dictionary for Regulatory Activ-
ities (MedDRA) V.18.0 codes.10

Analysis
Each record represented a unique patient. Age, sex, 
ethnicity and socioeconomic deprivation describe the 
demography of study patients. Number of general prac-
tice consultations, practice size and practice location were 
included as explanatory variables in the univariate and 
multivariable logistic regression models. Logistic regres-
sion explored gradients of harm across each variable 
by using ‘experienced at least one harm’ as the binary 
outcome. Univariate analysis was completed first (unad-
justed), and multivariable analysis adjusted for possible 
confounding effects among all variables. Incidence rates 
were calculated as the number of events divided by the 
total number of person- years of follow- up (eg, 3*9076 
years, 3 years per person). All analyses were completed 
in Stata statistical software V.15.1 using the ‘svy’ suite of 
commands with study- design- based sampling weights so 
that results are generalisable to the New Zealand popu-
lation. Unweighted analyses have been provided for 
comparison. Cases with missing data were excluded only 
from the multivariable analysis. The authors had access to 
all of the statistical reports and tables.

Variables
Harm
Harm was defined as ‘physical, emotional or financial nega-
tive consequences to patients directly arising from healthcare, 
beyond the usual consequences of care, and not attributable to 
patients’ health conditions.’8 11 All patient files were reviewed 
by at least one of the eight clinician researchers, who 
identified harms from longitudinal patient records, and 
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assessed their severity and preventability. Medical errors 
were not studied.10

Harm severity
Reviewers assessed harm severity by considering whether 
each harm led to additional general practice visits or treat-
ments, emergency department visits or hospital admis-
sions. Severity options were ‘minor’, ‘moderate’, ‘severe’ 
or ‘death.’8 Relatively trivial harms that were short- lived 
were coded minor (eg, thrush, nausea and patient incon-
venience, such as being given the wrong prescription). 
Harms with increased or persistent morbidity were coded 
moderate (eg, fractures, unplanned pregnancy and poor 
diabetic control). Severe harms included events such 
as myocardial infarction, renal failure and morphine 
overdose.

Harm preventability
Following McKay et al,12 reviewers used their clinical 
expertise to assess harm preventability from five options. 
After researcher discussion and consensus, these options 
were aggregated in analysis to ‘preventable or potentially 
preventable’ (original codes: ‘preventable and origi-
nated in primary care’ and ‘potentially preventable and 
originated in primary care’) and ‘not preventable’ (‘not 
preventable, standard treatment,’ ‘not preventable and 
originated in primary care,’ ‘not preventable and origi-
nated in secondary care’ and ‘preventable and originated 
in secondary care OR not preventable and originated in 
primary care’).

Ethnicity
Although New Zealanders can identify with multiple 
ethnicities, prioritised ethnicity is used in the health 
sector and this study.13 Ethnicity is recorded by each prac-
tice at time of patient enrolment. Ethnicity data were 
missing for 144 out of 9076 patients (1.6%).

Socioeconomic status
The New Zealand Deprivation Index (NZDep)14 is a 
national meshblock level index but used as a proxy for 
individual socioeconomic status. We used NZDep13 
(based on the 2013 census) quintiles, where 1=least 
deprived and 5=most deprived.15 Our data abstraction 
process captured the NZDep relevant to each patient’s 
address without downloading the addresses themselves. 
NZDep was missing for 894 out of 9076 patients (9.9%).

Grouping
Age and number of consultations were grouped for 
improved clinical relevance in terms of identifying 
patients at increased risk of harm. Age was sorted into 
three groups: 0–49 years, 50–69 years and 70+ years. 
Number of consultations with a general practitioner, 
practice nurse or nurse practitioner during the 3- year 
study period were sorted into three groups: low (0–3 
consultations), moderate (4–12 consultations) and high 
healthcare users (13+ consultations).

RESULTS
Over the three study years, the 9076 study patients had 
115 797 unique general practice visits, 212 963 prescrip-
tions of 833 different pharmaceuticals and 2578 hospital 
admissions. Patients were aged <1 year (n=9) to >100 years 
(n=7), with a bimodal age distribution typical of general 
practice consulting populations. Reviewers identified 
2972 harms experienced by 1505 patients. After applying 
weighting, the incidence rate of harm was 123 harms per 
1000 patient- years, and the incidence rate of preventable 
or potentially preventable harm was 26 harms per 1000 
patient- years. Figure 1 shows the weighted patient distri-
bution of harmed and unharmed patients by age group, 
calculated as a percentage of total number of patients. 
Table 1 shows the demographic profile of the study 
sample, both unweighted and weighted for extrapolation 
to the New Zealand population.

Older age and having more general practice visits were 
associated with a significantly increased risk of harm 
(table 2 and online supplemental table 1). Compared 
with patients aged <50 years, older patients had increased 
odds of experiencing one or more healthcare harm; 50–69 
years OR 1.77 (95% CI 1.61 to 1.94), >70 years OR 3.23 
(95% CI 2.37 to 4.41). Increasing exposure to healthcare 
was associated with increased likelihood of experiencing 
harm. Compared with patients with ≤3 general practice 
consultations over the three study years, patients with 
more consultations had increased odds of experiencing 
one or more harms; 4–12 consultations OR 7.14 (95% CI 
5.21 to 9.79), >13 consultations OR 30.06 (95% CI 21.70 
to 41.63).

Among patients experiencing harm, 831 (55.2%, 54.5% 
weighted) had one harm, 329 (21.9%, 20.5% weighted) 
had two harms and 345 (22.9%, 25.0% weighted) patients 
had three or more harms. Median age increased with 

Figure 1 Patient distribution by age group.
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increasing number of harms. Patients with three or more 
harms experienced 3–15 harms (median 4; IQR 3–6).

The majority of harms were considered not preventable 
(2420/2972, 81.4%, 79.2% weighted). Most harms (2160; 
72.7%, 72.4% weighted) were considered minor, but 
661 (22.2%, 22.8% weighted) were of moderate severity, 
and 135 (4.5%, 4.4% weighted) severe (table 3). Forty- 
five patients were hospitalised; the estimated incidence 
of hospitalisation was 2.3 per 1000 patient- years. Eleven 
patients died as a result of harm: for five of those patients, 
their harms were considered potentially preventable. The 
estimated incidence of death was 0.5 per 1000- patient 
years. Of the patients who died, four had one harm, two 
patients had two harms, three patients had three harms 
and two had four harms. Table 3 shows the severity and 
preventability of harms, with examples in each category.

DISCUSSION
Most patients did not experience harm identifiable from 
their medical records; however, we estimate an incidence 
rate of 123 harms per 1000 patient- years. Despite most 
harm being considered minor, general practice records 
reveal the extent of severe harms, including prevent-
able deaths. Older people experienced more harm, irre-
spective of their number of consultations. Having more 
medical encounters was also associated with increased 
risk of harm, regardless of age. Harm was not found to be 
associated with patient gender, ethnicity, socioeconomic 
deprivation or the size or location of the general practice.

Strengths and limitations
This paper describes data from a large, New Zealand- 
wide sample of patient records, providing insight into 

Table 1 Characteristics of patients with no harm and harm, number of general practice visits, and size and location of general 
practices

Patients with no harm Patients with harm Patients with no harm Patients with harm

  Unweighted study data Weighted data*

Totals N (%) 7571 (83.4) 1505 (16.6) 3 475 547 (82.0) 764 745 (18.0)

Gender
(missing=0)

Female 3899 (81.7) 873 (18.3) 1 817 380 (80.0) 453 441 (20.0)

Male 3672 (85.3) 632 (14.7) 1 658 167 (84.2) 311 305 (15.8)

Age, years
(missing=0)

Range 0–105 1–102 0–105 1–102

Median (IQR) 39 (18–56) 61 (45–74) 38 (17–54) 58 (41–71)

0–49 years 4991 (91.2) 482 (8.8) 2 390 556 (89.3) 285 314 (10.7)

50–69 years 1858 (77.9) 528 (22.1) 804 646 (75.3) 264 595 (24.8)

70+ years 722 (59.3) 495 (40.7) 280 345 (56.6) 214 837 (43.4)

Ethnicity
(missing=144)

NZ European 5669 (82.3) 1220 (17.7) 2 691 696 (80.8) 638 381 (19.2)

Māori 1144 (86.3) 182 (13.7) 362 522 (84.7) 65 288 (15.3)

Pasifika 277 (86.7) 39 (12.3) 94 893 (88.3) 12 619 (11.7)

Other 364 (90.8) 37 (9.2) 287 550 (87.8) 39 834 (12.3)

Deprivation†
(missing=894)

1 1651 (84.0) 315 (16.0) 1 085 488 (82.5) 230 902 (17.5)

2 1530 (82.2) 332 (17.8) 761 198 (80.2) 187 988 (19.8)

3 1434 (84.3) 267 (15.7) 625 564 (84.2) 117 447 (15.8)

4 1129 (83.4) 225 (16.6) 439 218 (81.3) 101 032 (18.7)

5 1072 (82.5) 227 (17.5) 355 921 (80.4) 86 823 (19.6)

Number of 
consultations
(missing=0)

Range 0–136 1–183 0–136 1–183

Median (IQR) 7 (2–14) 25 (15–38) 7 (3–14) 22 (13–36)

0–3 2445 (98.8) 29 (1.2) 1 072 837 (98.7) 14 343 (1.3)

4–12 2964 (91.8) 264 (8.2) 1 406 534 (90.0) 156 117 (10.0)

13+ 2162 (64.1) 1212 (35.9) 996 176 (62.6) 594 286 (37.4)

Practice size Large 2480 (82.6) 523 (17.4) 2 240 802 (80.9) 527 613 (19.1)

Medium 2518 (81.8) 562 (18.3) 854 347 (82.6) 180 597 (17.5)

Small 2573 (86.0) 420 (14.0) 380 398 (87.1) 56 535 (12.9)

Practice location Urban 3810 (83.9) 734 (16.2) 2 830 637 (81.7) 636 100 (18.4)

Rural 3761 (83.0) 771 (17.1) 644 911 (83.4) 128 646 (16.6)

*Weighting was applied based on the relative probability of each person being selected to participate due to the complex sampling design of 
the study.
†Deprivation is based on NZDep index of socioeconomic deprivation, where 1=least deprived, 5=most deprived.
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harm patients’ experienced in general practice and in 
other healthcare settings.4 The whole- of- healthcare lens 
afforded by this method follows patients’ healthcare jour-
neys across settings, identifying in one setting delayed 
harm arising from care in another. The stratified design 
allowed heterogeneity of the population be accounted 
for in a probabilistic manner.

Medical records contain both healthcare providers’ 
observations and reports of patients’ experiences—but 
only if patients tell their healthcare provider and that 
experience is documented. Clinicians frequently disre-
gard minor harms an acceptable consequence of care 
(eg, nausea with antibiotics), and ignore patient inconve-
nience and expense. However, we have privileged patients’ 
experiences, interpreting these recorded events as being 
serious enough to call ‘harm’ using a broad patient- 
focused definition.8 11 We acknowledge more patients 
experienced harm than was recorded. Not all reported 

harm would be recorded, and many patients face access 
barriers both to receive care and to report harm.16–18

The records review method has been criticised for lack 
of reliability and reproducibility19 20: we consider it is the 
best method we have available to obtain a general (if 
imperfect) assessment of patient harm across the health 
system. We attempted to address issues of reliability with 
reviewer training in the early phases of the study; our 
kappa value was calculated from the double- reviewed files 
used for training.

Comparison with literature
No directly comparable studies have been published. 
Our focus on all harms is unique—similar studies typi-
cally focus on preventable harms such as medical error or 
patient safety incidents.5 21 22 Our method is comprehen-
sive—other studies examine records only from patients 
considered at high- risk of experiencing harm, thus missing 
harms experienced by low- risk patients.21–23 Published 
studies to date provide vastly different measures and rates 
of harm, likely attributable to differences in definitions 
and methods.3 4

We estimate an incidence rate of 123 harms per 1000 
patient- years, with approximately 20% of those harms 
considered preventable or potentially preventable. These 
rates are substantially higher than other general practice 
record review studies. Gaal et al5 identified 58 per 1000 
patients affected by patient safety incidents over 1 year in 
the Netherlands, Tsang et al24 examined general practice 
Read codes to find surgical and medical injury in 0.72 
per 1000 consultations and adverse drug reactions in 1.26 
per 1000 consultations annually in England, Madden et 
al23 found harms in 19.1% of patient records selected 
by a trigger tool in Northern Ireland and the Republic 
of Ireland, while in England Avery et al22 found a rate of 
avoidable significant harm was 35.6 per 100000 patient- 
years after examining the records of high- risk patients. 
We posit our rates of harm are higher than all these 
studies because of our broad definition of harm, our 
examination of all patient records (not just records of 
patients considered high risk or identified by a trigger 
tool), and the comprehensive content of the electronic 
health records we reviewed.

Our other major findings are consistent with extant 
literature. The majority of harms observed were of minor 
severity and were considered not preventable. This is 
consistent with other studies of patient safety in primary 
care.5 22 25 Older patients and patients having more consul-
tations were at increased risk of harm in our study. This is 
understandable; people who have more clinical encoun-
ters have more potential for harm, and increasing multi-
morbidity and polypharmacy with age and over time is a 
well- recognised phenomenon.26–28 We also found practice 
size and location were not associated with increased risk 
of harm, which may be explained by the fact our study 
practices were relatively homogenous.9 Previous studies 
have shown that practice size and location may affect 
patient care, but the literature is inconsistent, suggesting 

Table 2 Risk factors for experiencing harm

Adjusted and weighted 
OR (95% CI) P value

Age

  0–49 years 1 (Reference) –

  50–69 years 1.77 (1.61 to 1.94) <0.001

  ≥70 years 3.23 (2.37 to 4.41) <0.001

Gender

  Male 1 (Reference) –

  Female 1.11 (0.78 to 1.58) 0.538

Ethnicity

  European 1 (Reference) –

  Māori 1.00 (0.78 to 1.27) 0.992

  Pasifika 0.81 (0.47 to 1.40) 0.438

  Other 0.89 (0.69 to 1.14) 0.346

Deprivation

  1 1 (Reference) –

  2 1.10 (0.84 to 1.43) 0.486

  3 0.83 (0.61 to 1.12) 0.209

  4 1.01 (0.81 to 1.25) 0.935

  5 1.02 (0.69 to 1.50) 0.924

Consultations

  0–3 1 (Reference) –

  4–12 7.14 (5.21 to 9.79) <0.001

  ≥13 30.06 (21.70 to 41.63) <0.001

Practice size

  Large 1 (Reference) –

  Medium 0.82 (0.58 to 1.17) 0.273

  Small 0.71 (0.50 to 1.01) 0.059

Practice Location

  Urban 1 (Reference) –

  Rural 0.76 (0.57 to 1.00) 0.051
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perhaps continuity of care is more important than prac-
tice size or location.29–31

Implications
Our research indicates that ‘first, do no harm’ is out of step 
with patients’ experience of healthcare. We found that 
patient harm is common and mostly non- preventable, as 
it arose from routine care; recognising this should inform 
shared decision- making when considering investigation 
and treatment options. However, to accept these harms as 
inevitable is defeatist, diminishing impetus for change.32

The challenge is to reduce the burden of patient 
harm.32 Clinicians need technologies to reduce cognitive 
load, such as automatic identification of patients at high 
risk of patient harm, and prescribing and deprescribing 

support. General practices work relatively autonomously; 
sector- wide coordination could develop policies, training 
and patient safety cultural practices that could contribute 
to safer work systems. Finally, patients should be involved 
in developing standard measures for patient harm in 
general practice. This will help focus patient safety 
measures as well as improve the quality of future research 
in this area.

CONCLUSION
This analysis of real- world general practice data 
increases our understanding of patient harm. Patient 
harm is common, but was mostly considered minor and 

Table 3 Characteristics of harms by severity and preventability

Preventability Examples

Minor severity 2160 harms, 72.7% of all harms (72.4% weighted*)

Not preventable
1819, 84.2%
(83.2% weighted)

A 75- year- old man developed a widespread rash and nausea while taking a course of 
flucloxacillin.
A 63- year- old woman developed headaches attributed to methotrexate use, which 
resolved with cessation of methotrexate.

Potentially preventable
341, 15.8%

(16.8% weighted)

A 36- year- old woman was unable to receive results from secondary care infertility 
investigations without making an appointment to see her General Practitioner.
An 84- year- old man had a 3- week delay for a Needs Assessment because the incorrect 
form was used.

Moderate 661 harms, 22.2% of all harms (22.8% weighted)

Not preventable
492, 74.4%
(70.2% weighted)

A 26- year- old woman experienced excessive vaginal bleeding after Jadelle subcutaneous 
contraceptive implant was inserted, necessitating surgical removal.
A 16- year- old boy developed depression after commencement of doxycycline, which 
resolved on cessation.

Potentially preventable
169, 25.6%
(29.8% weighted)

In the months following a terminal cancer diagnosis, an 83- year- old man failed to receive 
support from hospice or community care, resulting in hospital admission due to general 
decline.
A 67- year- old man was hospitalised with a gastric bleed after long- term use of diclofenac 
and aspirin without gastric protection.

Severe 135 harms, 4.5% of all harms (4.4% weighted)

Not preventable
100, 74.0%
(62.6% weighted)

A 20- year- old woman became pregnant while taking the combined contraceptive pill.
A 57- year- old woman experienced anaphylactic shock after preoperative administration of 
intravenous cefazolin prior to surgery.

Potentially preventable
35, 25.9%
(37.4% weighted)

Delayed diagnosis of sexual abuse in an 8- year- old girl who had multiple presentations 
with urine infection and abdominal pain.
A 57- year- old woman developed a staphylococcal septic arthritis following a steroid joint 
injection.

Death 16 harms resulting in the death of 11 people, 0.5% of all harms (0.4% weighted)

Not preventable
9, 56.3%
(47.8% weighted)

A 74- year- old man experienced a cerebrovascular accident during carotid endarterectomy 
and died.
An 83- year- old woman prescribed aspirin and clopidogrel died following a haemorrhagic 
cerebrovascular accident.

Potentially preventable
7, 43.8%
(52.2% weighted)

A 68- year- old man presented to ED with chest pain relieved by nitrates. He was only 
prescribed omeprazole and died following a myocardial infarction 8 days later.
A 90- year- old man fell while a patient in hospital and hit his head, sustaining a subdural 
bleed, and dying a few days later.

*Weighted percentages account for the stratified sampling design.
ED, emergency department.
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non- preventable. Strategic balancing of healthcare risks 
and benefits may improve patient safety but will not 
necessarily eliminate harms, which often arise from stan-
dard care. Reducing patient harm arising from routine 
care is a difficult but laudable challenge.
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