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Adverse events in healthcare: learning from mistakes
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Summary

Large national reviews of patient charts estimate that
approximately 10% of hospital admissions are asso-
ciated with an adverse event (defined as an injury
resulting in prolonged hospitalization, disability or
death, caused by healthcare management). Apart
from having a significant impact on patient morbid-
ity and mortality, adverse events also result in
increased healthcare costs due to longer hospital
stays. Furthermore, a substantial proportion of ad-
verse events are preventable. Through identifying
the nature and rate of adverse events, initiatives to
improve care can be developed. A variety of meth-
ods exist to gather adverse event data both

retrospectively and prospectively but these do not
necessarily capture the same events and there is
variability in the definition of an adverse event.
For example, hospital incident reporting collects
only a very small fraction of the adverse events
found in retrospective chart reviews. Until there
are systematic methods to identify adverse events,
progress in patient safety cannot be reliably mea-
sured. This review aims to discuss the need for a
safety culture that can learn from adverse events,
describe ways to measure adverse events, and com-
ment on why current adverse event monitoring is
unable to demonstrate trends in patient safety.

Introduction

Traditionally performance in hospitals has been

measured using routinely reported health data.

Nevertheless, these data failed to identify patient

safety concerns and shortcomings in care at Mid

Staffordshire Foundation National Health Service

(NHS) Trust. The inquiry by Sir Robert Francis into

the trust found that the focus on targets and financial

reporting to multiple bodies occurred to the detri-

ment of patient care and staff wellbeing.1 The

Francis report highlighted the need for a patient

centred culture with the ability to collect, report

and analyse patient safety information.1 However,

in order to be able to evaluate safety performance,

accurate and standardized data are required—

including the systematic measurement of adverse

events.2

Adverse event rates have been calculated in many

different ways using a variety of data sources includ-

ing patient charts, incident reporting, electronic

databases, interviews of clinical staff and examin-

ation of patients. Existing voluntary reporting
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collects only a small proportion of adverse events

(around 1–10%), which are not representative of all

adverse events (70% of those reported are falls, pres-

sure ulcers and drug related events whereas these

constitute only 26% of adverse events detected by

case note review).3 However the definition of an

adverse event can vary widely, for example a patient

safety incident in the NHS is defined as ‘any unin-

tended or unexpected incident which could have or

did lead to harm for one or more patients receiving

NHS-funded healthcare’ thereby including incidents

that result in no harm and also near misses.4 In com-

parison, the Harvard Medical Practice Study’s meth-

odology used in retrospective chart review studies in

several countries considers adverse events to be

injuries resulting in prolonged hospitalization, dis-

ability or death, which are caused by healthcare

management; thereby encouraging collection of

more severe events.5 These large international re-

views of patient charts estimate that between 4%

and 17% of hospital admissions are associated

with an adverse event and a significant propor-

tion of these (one- to two-thirds) are preventable.

(Figure 1).5–15 Research in hospitals in London and

Scotland demonstrated adverse event rates of ap-

proximately 10%.8,14,16 Older patients and those

with multiple co-morbidities are at higher risk of suf-

fering an adverse event.9,10 A systematic review of

eight chart review studies (from the USA, Australia,

the UK, New Zealand and Canada) found a median

overall incidence of adverse events of 9.2% (of

which approximately 43% were preventable), with

over half being operation (40%) or drug (15%)

related.17 In the majority of adverse events, a surgi-

cal service was providing the care at the time the

adverse event occurred (the median proportion

across the studies was 58% for surgical compared

with 24% for medical services).17 Although most

adverse events resulted in little or no disability, a

significant minority (median 14%) caused perman-
ent disability (7%) or death (7%).17

A systems approach and a safety
culture that learns from adverse
events

In healthcare, adverse events occur within a com-

plex socio-technical system. An adverse event is not

necessarily the result of one person making a mis-

take at the frontline of healthcare; rather conditions
in the system often enable the adverse event to

occur.18 A systems approach assumes humans are

fallible and errors are inevitable.19 Such an ap-

proach identifies the prevalence and nature of ad-
verse events so that when errors are made, the

apparent causes and underlying factors are reviewed

to generate ideas for system improvements. Systems

are therefore designed for safety, making it difficult

for adverse events to occur whilst mitigating the
ones that do happen. In this way, errors are de-

tected and corrected before harm is caused.20

Nevertheless, healthcare systems around the world

have been slow to learn. An example is the continu-
ing fatalities from intrathecal vincristine despite mul-

tiple reports, enhanced drug labelling, protocols and

equipment modifications.21

The systems approach requires a shift from a

blame culture which incentivizes people to cover
up, to an ethos of safety management in the context

of a just culture to maximize the potential to avoid

future adverse events. A just culture reflects the bal-

ance between no blame and accountability, with
the latter being needed to successfully implement

safety strategies through individuals being account-

able for their role within a safety system.22 The avi-

ation industry is often held as an exemplar in terms
of an industry that was able to change its culture and

markedly improve safety with confidential reporting

of near-misses providing a rich source of data from

which safety lessons can be learned. However,
healthcare is a significantly more complex system

and represents a broader challenge with barriers

including paucity of safety champions and leader-

ship, individual clinician autonomy competing with

teamwork, and multiple opportunities for communi-
cation breakdown.23

The Francis report into Mid Staffordshire called for

‘fundamental culture change’ with person-centred

patient care and openness.1 Its recommendations
are not new—since 1999 government publications

and safety investigations have advocated a national

focus on patient safety, learning from failures and

Figure 1. International incidence of hospital adverse

events.
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changing to a safety culture.19 The challenge of
compliance with targets diverting focus from safer
systems highlighted in the Francis report has also
been demonstrated in qualitative research with
other NHS hospitals, which found that clear orga-
nizational goals and leadership in patient safety are
associated with greater patient satisfaction.24

Reason to collect adverse event data

The occurrence of an adverse event has a number of
detrimental effects on both patients and healthcare
workers including physical and/or psychological
harm, a loss of trust in the healthcare system, and
reduced staff morale. Adverse events are associated
with prolonged hospitalization and are therefore
expensive with additional societal costs in terms of
reduced productivity and poorer population health.
In the UK, longer hospital stays due to adverse
events are estimated to cost the government over
£2 billion per year.19 The impact of adverse events
on healthcare workers is an important consideration
with staff often described as the ‘second victims’ of
adverse events.25

Investigation of adverse events provides informa-
tion on incidence and can demonstrate areas of risk
and preventability that are amenable to action.
Ideally, measurement of adverse event rates over
time should be able to evaluate whether improve-
ments are occurring. Local adverse event data may
also highlight patient safety issues that require ad-
dressing at an organizational or local level as well as
drive national policy. For example, in Canada, the
publication of their first national adverse events
study helped to launch the Canadian Patient Safety
Institute.

Measuring adverse events

There is no gold standard for measuring adverse
events, although retrospective chart review employ-
ing the Harvard Medical Practice Study approach is
the standard methodology used in a number of inter-
national studies.5 This approach involves a two-
stage patient chart review with nurses initially
screening patient notes for ‘triggers’ from a list of
scenarios that may indicate an adverse event has
occurred (e.g. unplanned admission to intensive
care, unexpected death, etc.) followed by physician
review of ‘triggered’ charts for any adverse event
using a standard definition.

The global trigger tool (GTT) was developed by
the US Institute for Healthcare Improvement as a
less labour intensive method of chart review to iden-
tify adverse events. The first phase utilizes a larger

list of triggers than the Harvard Medical Practice
Study but limits reviewing to 20 minutes. Next, a
physician assesses that potential adverse event
only, not the entire record. A small number of
charts are reviewed at each interval enabling
change to be tracked over time. Using a broader
definition of adverse events, the GTT has identified
higher rates of adverse events than the Harvard
methodology (20–30%). However, in a direct com-
parison with the same criteria for defining adverse
events the HMPS method was found to be slightly
more sensitive.26 In the future, automation of the
GTT with the electronic health record may enhance
its utility for healthcare organizations.26

Prospective collection of adverse events involves
researchers or clinicians at the clinical interface
identifying events as they occur. This may entail
any combination of chart review, electronic
searches, interviewing patients and staff, direct ob-
servation on the ward and clinical examination of
patients. Prospective methods identify similar num-
bers of adverse events as retrospective chart review
(70% and 66% of total adverse events, respectively,
in one comparative study) but these are not neces-
sarily the same cases indicating that the true adverse
event rate is probably higher than either estimate
alone.27 Retrospective chart review does not
impact on clinical work, yet it relies solely on the
documentation available. Thus, it can be difficult to
judge preventability and may not be optimal for as-
sessing the impacts of interventions to reduce ad-
verse events or system factors responsible for
particular events.27 Prospective adverse event deter-
mination, with less recall bias, aids assessment of
preventability and studying system factors but is an
additional task for frontline staff.27 These methods
can also be used cross-sectionally though this has
been found to elucidate fewer adverse events.27

Consistency between reviewers is a challenge for
all chart review studies and standardized reviewer
training and computerized data entry have been
recommended as ways to increase inter-rater
reliability.10

Existing electronic data (e.g. admission or dis-
charge clinical coding, private healthcare billing
data) may be searched for adverse events with the
benefits of being able to assess large numbers of
patients/admissions and compare across different
healthcare settings. However, these data (usually
collected for other purposes) are dependent on the
accuracy of the diagnostic coding system and limi-
tations of the coding dictionary and have been
found to have relatively poor sensitivity and specifi-
city for adverse event identification.28 To improve
the utility and standardization of electronic search
methods, the Agency for Healthcare Research and
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Quality developed a list of diagnostic codes that are
indicators of adverse events. Preliminary work
adapted some of these for use with NHS admissions
data. The study found that admissions with these
codes had higher mortality, length of stay and re-
admission rates. There was, however, substantial
variability between trusts and it is not clear whether
this was due to variations in secondary diagnosis
coding or quality of care.29 This method has been
criticized for low sensitivity and may be better for
case finding rather than quality of care reporting.26

Future adverse event determination is likely to in-
volve a combination of electronic data searching
(especially with the advent of electronic health re-
cords and greater availability of clinical coding)
alongside chart review.28

Lack of consistent measurement of
adverse events hampers progress

A major barrier to progress in the field of patient
safety appears to be the lack of reliable information
on adverse events.2 Despite the multitude of meth-
ods described above to identify adverse events,
there is no internationally agreed measurement strat-
egy with the ability to identify and analyse adverse
events and monitor the impact of safety improve-
ment programmes.2,28 For example, following Mid
Staffordshire, the National Advisory Group on the
Safety of Patients in England called for measures of
harm to be reported but did not specify which ones
and the Francis report recommended mandatory re-
porting of all incidents involving patient harm.1,30

More importantly though is the need to move
from unsystematic methods such as voluntary re-
porting to coordinated systematic measurement.
This could involve a combination of several meth-
ods including national audits, screening pro-
grammes (e.g. screening samples of patients for
adverse drug events) and annual reviews of patient
charts.2 Implementation of the electronic health
record could also provide an opportunity to
launch healthcare sector wide standardized report-
ing.28 Nevertheless in order to provide systematic
measurement of adverse events, patient safety tools
must be built into electronic databases using know-
ledge of the local context to inform development
and implementation.2,28 Furthermore, process im-
provement alone will not be sufficient to change
culture and any such initiatives will require leader-
ship at all levels of the healthcare system.31

The lack of systematic adverse event measure-
ment and reporting is likely to have contributed to
the absence of clear evidence of an overall reduc-
tion in adverse events.23,28 Although there have

been some successes in specific areas of healthcare
delivery (e.g. prophylaxis of venous thromboembol-

ism, hospital acquired infections, postoperative

complications) using evidence-based strategies and
robust measuring systems,23,31 reviews of overall ad-

verse event rates have shown mixed results.2,28,32

Mortality and adverse event-related cardiac surgery

deaths appear to have decreased over recent years

although there has been no trend in reduction in
adverse drug events.2 An analysis of data from the

Medicare Patient Safety Monitoring System found
reduced adverse event rates for patients admitted

with acute myocardial infarction and heart failure

(in particular for adverse events related to infections
and medications) but not for those admitted with

pneumonia or for surgery between 2005 and
2011.32 Another study using the GTT to track

adverse events across 10 American hospitals over

a 6-year period did not find any significant change
in the rate of harm over time.33

Conclusion

Twenty years on from the first retrospective chart

review studies, patient safety and quality are an ac-
cepted part of healthcare delivery but there remains

a lack of consensus on how to collect and measure

adverse events. This has meant progress is difficult to
quantify. The system, therefore, has a limited ability

to learn from its mistakes. In order to achieve (and
monitor) healthcare sector improvements in patient

safety we must plan for, and implement, (inter)na-

tional, standardized and systematic measurement of
adverse events alongside a sustained focus on a cul-

ture of safety in all areas of healthcare delivery. Only
once this is occurring can we effect whole system

change and observe overall impacts on patient care.
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