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Editorial

A research agenda for patient safety 

Patient safety is a global problem that calls for global solu-
tions. In this issue, Didier Pittet and Sir Liam Donaldson
present the strategy of the World Alliance on Patient Safety,
led by the World Health Organization [1]. Six action areas
are presented, one of which is research on patient safety.
The necessity of patient safety research is echoed by another
wide-reaching organization, the Council of Europe, in a
recommendation on the management of quality and safety
in health care soon to be issued to its member states. Eve-
ryone seems to agree on the principle, but what type of
research should we be doing? Let us consider some of the
options.

In-depth studies of errors, mishaps, 
and patient safety incidents

These studies apply rigorous investigation methods,
variants of ‘root cause analysis’, to a variety of health care
incidents. Their purpose is to learn as much as possible
about the complex causal chains that lead to incidents.
Typically, such studies are qualitative and do not attempt
to measure frequencies of events. The validity and repro-
ducibility of such investigations are questionable [2] and
should be established in a variety of contexts. Even the
underlying conceptual models of incident occurrence are
interpreted inconsistently [3]. Which incidents are
reported and which are not is another issue worthy of
exploration.

Epidemiologic studies of incidents 
and errors

Such studies estimate frequencies or incidence rates of patient
safety incidents, health care-related complications, and appro-
priate practices of care, using methods that minimize bias and
allow accurate measurement. So far, such studies have been
conducted mostly in hospitals but should be done across the
spectrum of care—from outpatient care to rehabilitation.
Currently, such epidemiologic studies are hampered by the
lack of consensus definitions of various types of events [4].
The development of a consensus taxonomy of patient safety
incidents—another priority of the World Alliance—should
much improve the situation [5]. Other methodological issues
include the selection of the unit of analysis (Is it the patient? a
patient care episode? a health care provider? a person-time
unit at risk?), and the choice of the most cost-effective
sources of valid data.

Identification of risk factors for patient 
safety events

Analytic studies, whether prospective studies, case-control
studies, or ecologic analyses, should seek to identify risk
factors for the occurrence of patient safety events. Such
studies have built the foundation of prevention activities
for a variety of public health problems. The risk factors
that deserve consideration include patient characteristics
but also characteristics of the health care providers, teams,
and organizations.

Research on human factors

The old saying ‘to err is human’ is certainly true but does not
tell the whole story. Another defining characteristic of
humans is their ability to work reliably in hectic circum-
stances. We need research to understand in what situations
people are most prone to errors or violations. In particular,
how do contextual factors, such as a ‘culture of safety’, the
physical environment, or regulatory mechanisms, influence
people’s behaviour? We need to understand a lot better the
feasibility of optimal patient care given the time pressures
and other resource constraints that are prevalent in hospi-
tals. And more research is needed about teamwork, particu-
larly muti-disciplinary teamwork. This line of research
should draw on experimental psychology, ergonomics, and
anthropology, in addition to more traditional epidemiologic
studies.

Patient involvement in safety

Involving patients and their families in patient safety activ-
ities is another priority of the World Alliance [1]. A poten-
tial role for patients is to alert health care staff about
possible errors, related to personal identification prob-
lems, allergies and comorbid conditions, or basic precau-
tions, such as hand washing. But in what circumstances is
it fair to burden patients with responsibility over their own
safety? In what cultural contexts will a patient remind his
doctor to wash her hands? Other ways of involving
patients in safety include allowing patients to file incident
reports, questioning patients about mishaps or near
misses, seeking patients’ input into the safe design of
health care processes, and including patient representa-
tives in hospital governance. More research is needed on
all these options.
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Development of patient safety indicators

Accurate measurement, regular monitoring, and benchmark-
ing are key activities for progress in patient safety, as for other
aspects of quality improvement in health care. Proposals of
sets of patient safety indicators have been made by several
organizations [6,7], yet the ascertainment of the reliability,
validity, sensitivity to change, and interpretability of indicators
remains an important area for research. Because the docu-
mentation of undesirable events is typically poor—sweeping
unpleasant stuff under the carpet is human, too—measure-
ment of patient safety is particularly challenging, as are concerns
about data quality.

Simulation—in silico and in vivo

Simple problems call for simple solutions, but the health care
system often behaves in ways that are complex, non-linear,
uncertain, and quasi-chaotic. In such situations, computer-
based simulation may be a powerful tool. An example is

discrete event modelling, which can be used to estimate the
probabilities of stochastic events (including adverse events) as
a function of various interconnected inputs (such as hospital
resources). Such methods have not been used sufficiently in
patient safety research.

Although a computer can model what may happen over
the long run in a complex system, real-life simulation can help
understand human behaviour. Replicas of operating rooms,
delivery rooms, pharmacies, or intensive care units can be
built so that various aspects of human behaviour, from
individual performance to team crisis management, can be
recorded and manipulated experimentally. The same real-life
models can also be used for training of health care profes-
sionals. These approaches are gaining in popularity.

Evaluation of interventions to improve 
safety

Finally, a crucial domain of research on patient safety is the
evaluation of interventions that aim to improve safety in

Table 1 Recent examples of studies on patient safety

Analyses of patient 
safety incidents

In-depth analysis identified system weaknesses that contributed to eight accidents in health 
care [8]
A study of more than 2000 adverse events in Australia described the most common types of 
contributing factors and of responses to these events [9]

Epidemiologic studies A chart review conducted in a national sample of Canadian hospitals estimated that adverse 
events occurred in 7.5% of hospitalizations [10]
Older hospitalized patients had a higher rate of adverse events than younger patients [11]

Risk factors for 
incidents

A study of drug administration errors identified several risk factors, including the type of drug, 
unusual route of administration, and administration by a non-registered nurse [12]
Direct observation of doctors and questionnaire data explored personal factors and workplace 
conditions associated with compliance with appropriate hand hygiene [13]

Human factors 
research

A reduction of working hours for residents in intensive care reduced the frequency of 
medication errors and of diagnostic errors [14]
Interviews with doctors who committed drug prescription errors explored the psychological 
mechanisms that led to the occurrence of errors [15]

Patient involvement 
in safety

About 50% of former inpatients reported an undesirable event during their hospitalization, 
whether a medical complication, an interpersonal problem, or a process-related problem [16]
Providing hospitalized patients with their medications list and with drug safety information led 
to a small decrease in adverse drug events [17]

Validation of patient 
safety indicators

Unplanned admissions to intensive care within 24 hours of a procedure were associated with 
incidents or near-misses, and with higher mortality rates [18]
The occurrence of patient safety events captured by AHRQ indicators was associated with 
longer hospital stays, higher costs, and higher mortality rates in Veterans Affairs hospital [19]

Simulation A discrete-event simulation model was used to explore factors related to the occurrence of 
mediation errors [20]
A simulated operating room was built to facilitate the training of surgeons and of operating 
teams [21]

Evaluation of 
interventions

The presence of a pharmacist on rounds at an intensive care unit was associated with a 
decreased rate of adverse drug events [22]
An education program did not improve residents’ attitudes and behaviours related to incident 
reporting [23]
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real-life health care settings. Remarkably little evidence exists
today regarding the impact of several routinely recommended
interventions, including incident reporting and analysis. In
absence of evidence, the best course of action is debatable:
should we do it anyway because it makes sense, or should we
abstain? What is not debatable is the need to gather the relev-
ant evidence so as to settle the question, at least whenever the
stakes are sufficiently high. Of particular interest are studies
that assess the effectiveness of educational interventions to
increase the awareness of health care staff about patient safety
and managerial interventions to heighten the ‘culture of
safety’ in hospitals.

Conclusion

Some examples of recent research projects in each of these
areas appear in Table 1. There are many others that are not
mentioned, and also other interesting domains of research
not discussed in this editorial, and other ways of slicing the
patient safety research pie. This is a rich field of research that
offers exciting opportunities to researchers of many disci-
plines. The impetus to patient safety research that will be
given by the World Alliance and other governing bodies is a
welcome development.

Thomas V. Perneger
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University of Geneva and Quality of Care Service,
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References

1. Pittet D, Donaldson L. Challenging the world: patient safety and
health-care associated infection. Int J Qual Health Care 2006; 18: 4–8.

2. Margo CE. A pilot study in ophthalmology of inter-rater
reliability in classifying diagnostic errors: an underinvesti-
gated area of medical error. Qual Saf Health Care 2003; 12:

416–420.

3. Perneger TV. The Swiss cheese model of safety incidents: are
there holes in the metaphor? BMC Health Serv Res 2005; 5: 71.

4. Yu KH, Nation RL, Dooley MJ. Multiplicity of medication safety
terms, definitions and functional meanings: when is enough
enough? Qual Saf Health Care 2005; 14: 358–363.

5. Chang A, Schyve PM, Croteau RJ, O’Leary DS, Loeb JM. The
JCAHO patient safety event taxonomy: a standardized terminol-
ogy and classification schema for near misses and adverse events.
Int J Qual Health Care 2005; 17: 95–105.

6. Millar J, Mattke S. Selecting Indicators for Patient Safety at the Health

Systems Level in OECD Countries. Paris: OECD Health Technical
Papers 18, 2004: http://www.oecd.org/dataoecd/53/26/
33878001.pdf  Accessed 10 January, 2006.

7. AHRQ Quality Indicators. Guide to Patient Safety Indicators.
Rockville, MD: Agency for Healthcare Research and Quality,
2003: AHRQ Pub. 03-R203.

8. Ternov S, Akselsson R. System weaknesses as contributing causes
of accidents in health care. Int J Qual Health Care 2005; 17: 5–13.

9. Wilson RM, Harrison BT, Gibberd RW, Hamilton JD. An ana-
lysis of the causes of adverse events from the Quality in Australian
Health Care Study. Med J Aust 1999; 170: 411–415.

10. 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: 1678–1686.

11. Thomas EJ, Brennan TA. Incidence and types of preventable
adverse events in elderly patients: population based review of
medical records. BMJ 2000; 320: 741–744.

12. Prot S, Fontan JE, Alberti C et al. Drug administration errors
and their determinants in pediatric in-patients. Int J Qual Health

Care 2005; 17: 381–389.

13. Pittet D, Simon A, Hugonnet S, Pessoa-Silva CL, Sauvan V,
Perneger TV. Hand hygiene among physicians: performance,
beliefs, perceptions. Ann Intern Med 2004; 141: 1–8.

14. Landrigan CP, Rothschild JM, Cronin JW et al. Effect of reduc-
ing interns’ work hours on serious medical errors in intensive
care units. N Engl J Med 2004; 351: 1838–1848.

15. Dean B, Schachter M, Vincent C, Barber N. Causes of prescrib-
ing errors in hospital inpatients: a prospective study. Lancet 2002;
369: 1373–1378.

16. Agoritsas T, Bovier PA, Perneger TV. Patient reports of undesirable
events during hospitalization. J Gen Intern Med 2005; 20: 922–928.

17. Weingart SN, Toth M, Eneman J et al. Lessons from a patient
partnership intervention to prevent adverse drug events. Int J

Qual Health Care 2005; 17: 499–507.

18. Haller G, Myles PS, Wolfe R, Weeks AM, Stoelwinder J, McNeil J.
Validity of unplanned admission to an intensive care unit as a
measure of patient safety in surgical patients. Anesthesiology 2005;
103: 1121–1129.

19. Rosen AK, Rivard P, Zhao S et al. Evaluating the patient safety
indicators: how well do they perform on Veterans Health
Administration data? Med Care 2005; 43: 873–884.

20. Dean B, Barber N, van Ackere A, Gallivan S. Can simulation be
used to reduce errors in health care delivery? The hospital drug
distribution system. J Health Serv Res Policy 2001; 6: 32–37.

21. Moorthy K, Munz Y, Adams S, Pandey V, Darzi A. A human
factors analysis of technical and team skills among surgical train-
ees during procedural simulations in a simulated operating
theatre. Ann Surg 2005; 242: 631–639.

22. Leape LL, Cullen DJ, Clapp MD et al. Pharmacist participation
on physician rounds and adverse drug events in the intensive
care unit. JAMA 1999; 282: 267–270.

23. Coyle YM, Mercer SQ, Murphy-Cullen CL, Schneider GW,
Hynan LS. Effectiveness of a graduate medical education pro-
gram for improving medical event reporting attitude and behav-
iour. Qual Saf Health Care 2005; 14: 383–388.

http://www.oecd.org/dataoecd/53/26/33878001.pdf
http://www.oecd.org/dataoecd/53/26/33878001.pdf

