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and weaknesses,5,6 as many events will go
unreported and unrecorded.7 Compara-
tively little is known about adverse events
outside hospitals, although some evidence
suggests they may be a significant contribu-
tor to harm in health care.8
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ABSTRACT

Objectives:  To identify the incidence of self-reported harmful adverse events in the 
health care of community-dwelling adults, and to examine attitudes about safety in the 
health system.
Design:  Cross-sectional, population-based survey.

cipants and setting:  Analysis of data from 3522 adults participating in Stage 2 of 
orth West Adelaide Health Study, who were surveyed in 2004 and 2005.
 outcome measures:  Self-reported adverse events causing harm in the past year; 
des to safety in health care, including adequacy of current measures for preventing 
rse events, and the effect of groups like patients themselves, doctors and 
rnments on patient safety.
lts:  The annual incidence of self-reported harmful adverse events was 4.2%. The 

main types were medication error (45.5%) and misdiagnosis or wrong treatment (25.6%). 
Multiple logistic regression showed that self-reported harmful adverse events were more 
likely in people who had been hospitalised in the past 12 months (odds ratio [OR], 2.5; 95% 
CI, 1.9–3.4), those who had low annual income (< $12 000), those who completed higher 
education to the level of Bachelor degree or higher (OR, 3.0; 95% CI, 1.0–9.4), and those 
who had some level of dissatisfaction with their recent health care; and less likely in those 
more risk-averse rather than those with a tendency to risk-taking behaviour (OR, 0.6; 95% 
CI, 0.4–0.9). People were more likely to believe that individual health care professionals 
had a positive effect on safety than professional groups or government, and that more 
resources were the key to improving the safety of health care.

Conclusion:  We found an incidence of self-reported harmful adverse events that was 
significantly lower than that found by a 2002 Australian survey (4.2% v 6.5%; P = 0.009). 
Better communication to help patients acquire more realistic risk perception may help 
reduce harm. Better communication could also increase public advocacy for systems 
improvement in safety to counter persisting community beliefs that individual action 
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alone can redress the situation.
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 erse events in health care are

mmon.1,2 Most current know-
ge of adverse events is based on

reviews of hospital medical records,1,2 inci-
dent reports by health staff3,4 or analysis of
administrative databases.5 These approaches
each have strengths, but also inherent biases

Health care consumers are a relatively
underused source of information about
adverse events9 and about their views about
such events. This underuse occurs despite
evidence of consumers’ capability in noticing
adverse events.9,10 Patient satisfaction surveys
tend not to focus on adverse events so much
as problems with interpersonal interactions
or the delivery of care, and are most com-
monly conducted among inpatients.

An Australian population survey in 2000
reported an annual incidence of adverse
events causing harm of 6.5% among adults
in the community;11 these results are simi-
lar to those of a United States study.12

However, the Australian study’s low
response rate of 43% raises concerns about
response bias. It is unclear whether the rate
of occurrence of adverse events has
changed since the 2000 survey,11 in the
wake of well publicised scandals13 and
with the increased focus among clinicians,
health care providers and policymakers on
patient safety.13

We examined the incidence of self-
reported adverse events causing harm in
health care within a representative popula-
tion sample of community-dwelling adults.
We also used survey items from the previous
Australian survey11 to examine attitudes
about the performance of the health system
in relation to safety.

METHODS
The North West Adelaide Health Study
(NWAHS) is a biomedical population study
of a representative sample of people aged 18
years or older, randomly selected from the
electronic White Pages telephone directory
and living in the north-western suburbs of

Adelaide, South Australia (regional popula-
tion, 0.6 million).

In 2000, 4060 adults (1988 men and
2072 women; 69.4% of those who com-
pleted the initial interview) attended the
clinic for biomedical examination. In 2004
and 2005, all participants were contacted
again to be interviewed in Stage 2 of the
NWAHS; 3522 (86.7%) completed these
interviews, which provide the data for this
study. The methods of the NWAHS,14 and
the validity of these methods of selection in
achieving an unbiased sample have been
described previously.15

Study measures
Our survey of health care experiences repli-
cated the items used in a 2000 Australian
study,11 which in turn was based on an

earlier survey from the National Patient
Safety Foundation at the American Medical
Association.12

Regarding adverse events, respondents
were asked: “Have you personally, in the last
12 months, experienced a situation where
your health care has led to harm?” A pre-
amble to this question sought to define a
medical adverse event that could lead to
harm:

These next questions are about your
experience of ANY medical adverse
events or incidents arising from your
health care that had the potential or did
lead to unintended personal harm.
These are things that may have gone
wrong in hospital, at a doctor’s surgery,
having x-rays or pathology tests, or in a
related health setting like a pharmacy.
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Some further examples were given:
. . . a wrong dose of medicine is given;
uncontrolled pain after a procedure;
results of pathology tests are lost or over-
looked; an operation that was performed
other than what was intended for the
patient; a fall while in hospital or at home
due to drug treatment; injury or adverse
effects from treatment or medication
other than known side effects; taking
medication that made you sick.

Respondents were asked what type of
event led to this perceived harm, where it
occurred, what was done about the event,
and how satisfied the person was with the
response they received. Respondents were
asked if the event had a short-term, long-
term or permanent effect on their physical
or emotional health, or their financial situa-
tion.

Respondents also completed question-
naires on their use of health services
(including their satisfaction with recent
care), and on their health insurance status. A
6-item scale designed to assess an individ-
ual’s level of risk aversion asked respondents
to consider how risky they considered vari-
ous behaviours, such as not testing smoke
detectors regularly, smoking tobacco prod-
ucts, and driving after consuming alcohol.11

Regarding their perceptions of the health
care system, respondents provided their
views on whether they would report an
event, how confident they were that report-
ing would remedy the situation, and
whether they thought the health care system
had adequate measures in place to prevent
adverse events. Respondents were asked
what kind of effect various health care work-
ers had on patient safety, and if they thought
patient safety had improved in the past 5
years.

Statistical analysis
Data were weighted to the estimated South
Australian population in 199916 and 2001
Census data17 by region, age group, sex and
probability of selection in the household, to
account for differential non-response and
provide population-representative esti-
mates. Data were analysed with SPSS, ver-
sion 13.0 (SPSS Inc, Chicago, Ill, USA).
Univariate and multivariate logistic regres-
sion was used to model independent vari-
ables associated with adverse events.

Approval for the NWAHS study was
obtained from the institutional ethics com-
mittee of the North West Adelaide Health
Service, and all participants gave written
informed consent.

RESULTS

Harmful adverse events
Of the total 3522 survey participants, 148
reported an adverse event causing harm in
the previous 12 months, giving an annual
incidence of 4.2% (95% CI, 3.4%–5.0%).
This is significantly lower than the 6.5%
from the previous Australian survey that
used identical questions (P = 0.009). Of the
total 3522 participants, 3145 (89.3%)
reported seeing a doctor in the past 12
months, and 585 (16.6%) reported being
hospitalised in that time. The prevalence of
adverse events among those reporting seeing
any medical doctor in the past year was
4.7%.

The main type of adverse events perceived
as causing harm were medication error
(reported by 46% of the 148 reporting
adverse events) and misdiagnosis or wrong
treatment (reported by 26%). Of the 148
respondents reporting harm from an adverse
event, 61% were public patients and 39%
were private patients. When asked about the
response they received from the health facil-
ity or health professional following an event,
21% of respondents reported being very
dissatisfied and 11% somewhat dissatisfied
with this response.

The impact of perceived harmful adverse
events over time in physical, emotional and
financial terms is shown in Box 1. Most of
those experiencing a harmful adverse event
(58%) described short-term physical effects,
although 22% felt they had long-term or
permanent effects. Regarding emotional
consequences, 32% reported they had long-
term or permanent effects from an adverse
event. Short-term financial effects were felt
by 32%, longer-term or permanent effects
were reported by 9%.

1 Perceived physical, emotional and 
financial effects among the 148 
participants who reported adverse 
events causing harm
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2 Prevalence and multivariable logistic regression model of factors associated 
with self-reported adverse events over the past 12 months among 3522 
participants in Stage 2 of the North West Adelaide Health Study

Factor
No. of 

participants
Experienced 

adverse events 
Adjusted 
odds ratio 95% CI

Hospitalisations in past year 585 7.8% 2.5 1.9–3.4

Risk perception

Risk taking 823 5.4% 1.0 —

Risk aversion 2188 3.2% 0.6 0.4–0.9

Satisfied with recent health care

Fully satisfied 1490 3.6% 1.0 —

Somewhat dissatisfied 106 16.6% 4.4 2.0–9.6

Very dissatisfied 47 10.2% 2.5 0.6–10.8

Highest level of education

Left school aged 15 years or less 520 4.7% 1.0 —

Left school aged over 15 years 691 3.1% 1.3 0.5–3.1

Trade or apprenticeship 334 2.5% 0.7 0.2–2.4

Certificate or diploma 536 4.7% 1.7 0.8–3.9

Bachelor degree or higher 312 6.6% 3.0 1.0–9.4

Household annual income

Up to $12 000 267 10.3% 1.0 —

$12 001–$50 000 834 5.4% 0.3 0.1–0.7

$50 001–$100 000 501 2.1% 0.4 0.2–1.1

More than $100 000 116 2.7% 0.2 0.03–0.7
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In multiple logistic regression models
people were significantly more likely to
report experiencing harmful adverse events
in the past year if they had been hospital-
ised in that year, had some level of dissatis-
faction with their recent health care,
reported a tendency to risk-taking behav-
iour compared with those more risk-averse,
and if they had low income or completed
higher education (Box 2). Age was not a
significant variable.

Attitudes and beliefs about the 
Australian health care system
Among all 3522 respondents, 18.6%
thought safety for patients in the Australian
health care system had improved over the
past 5 years, 40.9% thought it had stayed
the same and 28.4% felt it had become
worse. Those who were dissatisfied with
their last medical encounter were signifi-
cantly more likely to believe the system had
become worse compared with others (51%
v 31%; P < 0.05). Young people (aged 20–
34 years) were more likely to believe the
system had not changed, middle-aged peo-
ple (aged 35–54 years) to believe it had
become worse, and older people to believe
it had improved. The issues identified by
respondents as coming to mind when
thinking about the safety of patients in the
Australian health care system are shown in
Box 3. In general, older people were more
likely than younger people to identify spe-
cific issues, such as exposure to infection.
Younger age groups were more likely to list
more general factors as issues, such as
misdiagnosis.

When asked if they agreed if the current
health care system had adequate measures
in place to prevent adverse events, 43.2%
reported they did not know. Two-thirds of
respondents (66.9%) said they would
report an adverse event if they experienced
it, and only 5.4% said they would not
report. Most (64.3%) felt somewhat or very
confident that reporting an adverse event
would remedy the situation, but 26.1%
were not confident about that. When indi-
cating the effect that groups potentially
involved in their health care had on their
safety as a patient, respondents were more
likely to consider individual health profes-
sionals to have a positive effect than organ-
isations or governments (Box 4). The only
groups respondents thought significantly
more likely to have a negative effect on
their safety were health insurance compa-
nies (22.9% of respondents) and govern-
ments (28.2% of respondents).

Suggestions for how to improve the safety
of health care for people in Australia focused
largely on increasing resources (67.7% of
responses). Suggestions included more
funding (19.0%), increased staff numbers
(34.9%), more beds or better access (5.5%),
and more training of health care staff
(8.3%). More information and better com-
munication with people as patients was

suggested by 8.6%, with only 1.0% suggest-
ing people should be taking more responsi-
bility for their own health and safety.

DISCUSSION

This study provides a recent picture of what
a representative Australian population sample
reports about the safety of their health care.

3 Percentage of the 3522 participants in Stage 2 of the North West Adelaide 
Health Study indicating issues that came to mind about safety for patients in 
the Australian health care system, by age group*

Age group

Issues relating to safety 20–34 years 35–54 years � 55 years Total

Exposure to infection 64.3% 75.2%† 75.6%† 72.2%

Cleanliness/sterile conditions 45.6% 51.7%† 65.3%†‡ 54.5%

Patient care received 51.0% 51.4% 52.5% 51.7%

Getting correct treatment 54.7% 66.3%† 68.2%† 63.6%

Qualifications of health professionals 26.2% 34.1%† 43.2%†‡ 34.9%

Safety hazards/precautions 22.5% 24.7% 31.3%†‡ 26.3%

Misdiagnosis 54.6% 56.8%§ 50.4% 54.0%

Negligence 34.9%§ 36.4%§ 29.1% 33.6%

Lack of staff 72.2% 79.8%†§ 71.0% 74.7%

Lack of resources 59.3%§ 57.6%§ 50.8% 55.8%

No issue came to mind 0 0.8% 1.4% 0.8%

* Respondents were asked to “tick all that are applicable”, so more than one response was possible. 
† P < 0.05 compared with 20–34-year age group. ‡ P < 0.05 compared with 35–54-year-age group. 
§ P < 0.05 compared with �55-year age group. ◆

4 Percentage of the 3522 participants in Stage 2 of the North West Adelaide 
Health Study indicating the type of effect that groups potentially involved in 
their health care had on their safety as a patient

Health care-related group Positive effect Negative effect No effect

Your doctor 93.4% 1.2% 5.5%

You yourself 88.5% 1.9% 9.6%

Nurses in general 91.4% 3.4% 5.2%

Pharmacists 77.8% 3.3% 18.9%

Other health care professionals 
(eg, physiopherapists)

83.7% 2.5% 13.8%

Voluntary organisations 
(eg, National Heart Foundation)

71.4% 2.8% 25.8%

Doctors in general 86.8% 3.7% 9.6%

Medical professional organisations 
(eg, Australian Medical Association)

65.4% 6.4% 28.2%

Consumer groups
(eg, Consumers Health Forum)

53.1% 6.4% 40.4%

Hospital administrators 51.8% 12.1% 36.1%

Health insurance companies 32.4% 22.9% 44.7%

Staff at doctors’ surgeries 67.8% 4.6% 27.5%

Federal or state government 33.7% 28.2% 38.1%
486 MJA • Volume 190 Number 9 • 4 May 2009
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The annual incidence of harmful adverse
events as perceived by participants in our
study was significantly lower than those in
earlier Australian and US studies that used
identical questions.11,12 Harmful adverse
events have consequences that linger, with
nearly a third of the respondents in our
study who reported adverse events causing
harm reporting long-term or permanent
emotional effects, and over 20% describing
long-term physical consequences.

The likelihood of experiencing harm from
an adverse event over the past year was
independently related to recent hospitalisa-
tion in that year, suggesting an increased
risk associated with more complex disease
and treatment. These findings further justify
the focus of efforts to reduce adverse events
in hospitals, and after discharge from hos-
pital, as appropriate.18 Some individual
characteristics (but not age) also influenced
the association with reporting adverse
events. Participants with either low income
or higher education reported more adverse
events. Higher education may increase the
chances of individuals recognising problems
with their care, or alternatively may be
associated with increased expectations of
care processes and outcomes.

The other independent factor associated
with adverse events was a tendency to risk-
taking behaviour. Such behaviour is associ-
ated with an increased chance of injury in
different contexts.19 Willingness to take
risks differs with context. However, the cor-
relation across contexts is strong, suggesting
that a single trait of risk-taking attitude
exists.20,21 There is evidence to indicate that
differences that exist across situational con-
texts are more likely to be differences in risk
perception than in risk preferences.21 The
significance of this for practitioners and the
health care system lies in the potential for
altering risk perception and risk-taking
behaviour by improving communication.
Communicating in a way that focuses on
improving patients’ ability to perceive risk
more accurately might reduce the incidence
of adverse events. This may be as simple as
clinicians and patients actively discussing
and acting on such things as medication-
related symptoms.22

The frequency of harmful adverse events
in our study is not comparable with those in
studies identified by medical record review
or other methods of administrative data
collection. Such studies sample records of
patient admissions, whereas our study
included non-hospital settings.

The reliance on patient reports of adverse
events is a potential limitation of our study,
as these reports were not externally vali-
dated or subject to any objective examina-
tion. Self-report can create problems with
attribution, as respondents may confuse ill-
ness-related experiences with health care-
related adverse events. It is also unclear how
the health beliefs of individuals may influ-
ence their perceptions of the health system
and how experiences will be reported.

Recall bias in the reporting of adverse
events may also have been a limitation of
our study. The level of satisfaction with
recent health care was significantly related
to the reporting of adverse events. We do
not have data to infer the direction of causal-
ity — that is, does an adverse event reduce
satisfaction with care, or are those less satis-
fied more likely to notice or perceive experi-
ences as adverse events? However, previous
studies have shown patient reports of prob-
lems are similar to those found from other
data collection methods.23 A combination of
underreporting by some patients and over-
reporting by others may account for this
concordance.

Substantial variation can exist between
event rates estimated from different sources
of external data, such as medical records,
staff incident reports or administrative data-
bases.24 Patient reports thus become an
alternative view on system quality, and allow
us to identify potential target areas for inter-
vention. Self-reports provide opportunities
to explore patients’ perceptions of their care
and the health system in collaborative reflec-
tive dialogue.

Our study was also subject to potential
bias from survey non-response, although
response rates in our sample were relatively
high.25 In particular, there were no major
differences between NWAHS participants
and the general population in terms of
health indicators or lifestyle behaviours.26

The strength of our  study is the large
representative population sample from
which we obtained self-reported adverse
events, covering both inpatient and ambu-
latory care.

A recent report indicated that Australians
trusted their general practitioner more than
other people involved in the health care
system.27 The issue of the importance of
trust placed in an individual has a corollary
in the attitudes expressed about which
groups affect patient safety. People were
more likely to consider individual health
care professionals as having a positive effect
on safety than professional groups or those

overseeing the health care system (eg, gov-
ernments). Also, most respondents indi-
cated that more resources were the key to
improving the safety of health care. The
converse of this can be seen in the views
expressed about problem issues in health,
which were focused around negligence and
getting the right treatment. Again, this
reflects a view that responsibility lies mostly
with the individual health care professional
rather than in systems improvement.

Despite many articles in the professional
literature,28 there has been relatively little in
the way of public health campaigns that put
the view that systems change is the key to
patient safety. Public discourse has often
focused on the “bad apples” notion of safety,
as evidenced by the publicity surrounding a
small number of notorious cases.13,28 Some
jurisdictions are advocating incident report-
ing and public reporting of health care
outcomes in hospitals as a means of shifting
the focus away from individual blame and
onto the action being taken to improve
hospitals’ performance.29 However, despite
widespread acceptance in health care cir-
cles,5,13,28 a general public and political
consensus has not been reached that sup-
ports a systems approach to patient safety.
We feel it is time that professional bodies
and public health care workers take up the
task of informing and engaging with con-
sumers to build a consensus to exert polit-
ical pressure, so that systems improvement
will eventually lead safety improvement.
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