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Dr David W Bates of Harvard Medical School, and Brigham and Women’s Hospital, Boston, has for some years had a
major interest in information technology in healthcare. Here, he continues our ‘Patient Safety’ series of leading articles,
exploring how the tools of the modern era can help avoid harm in the surgical arena.
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A variety of studies have demonstrated
that the rates of adverse events associated with surgery are substantial.
For example, 48 per cent of adverse
events in the Medical Practice Study
were associated with an operation1 .
Of course, surgery inherently carries
risk, and only 17 per cent of these
adverse events were judged to be
preventable. Nonetheless, this important proportion of surgical adverse
events is preventable given what is
known today, and with the introduction of new approaches many other
complications that are not associated
with an obvious error may be preventable in the future. For example,
new approaches in technique have
reduced nosocomial infection rates.
Information technology represents
an especially valuable tool for reducing hazard through an array of
approaches2 . Many of the publications to date regarding its use
in increasing surgical safety have
been for domains such as operating
room scheduling3 , computer-assisted
surgery4 and measurement of surgical
outcomes5 . All of these are valuable,
but there are other ways in which
information technology will be used
in the future in this setting. These

include approaches targeting communication, monitoring and decision
support.

Communication

Delivery of safe, high-quality surgical
care depends inherently on excellent
communication. Handovers are frequent in surgical care today. To provide good care, a covering provider
must have good information. Yet
too often a basic standard information set (medications, problems,
allergies, surgical procedure) is not
readily available to the surgeon. One
study found that when one medical
physician was cross-covering another,
the odds of a preventable adverse
event rose by a factor of 3·56 . An
electronic sign-out application that
automatically extracted much of the
key information from the electronic
record, with the remainder entered by
the provider, was subsequently introduced. Implementation of this application, which gave the covering physicians a more complete snapshot of
the patients they were treating, abolished the increase in risk associated
with cross-coverage7 . Such applications should be used more widely. In a
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broader context, this issue of making
key information available to multiple providers of care is important in
many areas, not least for consultations.
Another issue is identiﬁcation and
communication of key new abnormalities and results. These fall into
two general categories: highly abnormal results that must be dealt with
urgently (for example a very high
plasma sodium level) and abnormal
results that absolutely require followup, albeit with less urgency (such as
an abnormal biopsy suggesting malignancy). Currently, there are issues
with both. Too often delays occur in
dealing with marked laboratory test
abnormalities. In addition, a major
cause of lawsuits is loss of abnormal
results, such as abnormal radiographs
and pathological specimens.
Regarding critical laboratory test
abnormalities, one study found the
ﬁrst response to an abnormality took
more than 5 h in 24 per cent of
instances8 . This was partly because
the laboratory results were communicated by telephone to the clinical unit, where many of the calls
were taken by the unit clerk who
might or might not recognize the
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importance of a markedly abnormal
result (and in any event, could take
no action). This ﬁnding resulted in
the introduction of an application that
recorded which physician was covering each patient at any given time and,
when a highly abnormal result was
identiﬁed, would page the covering
provider. This intervention decreased
the median time to ﬁrst action by
38 per cent, and the median time with
the patient in an abnormal condition
by 6 per cent. Moreover, more than
95 per cent of physicians were pleased
to have been paged about these abnormalities.
Information technology can also
be helpful in ensuring follow-up of
less urgent results that absolutely
require to be addressed. A recent
application has been built to track all
of a provider’s results, to aggregate
them in one place and prioritize them,
to allow the doctor to acknowledge
receipt, and to ease communication
of these results to the patient. This
sort of tool is necessary but not
sufﬁcient; it is also essential to have
‘fail-safe’ mechanisms to ensure that
no individual key result is lost or
omitted.
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Decision support

Implementation of computerized decision support, especially during prescribing, can clearly improve safety.
In one study, implementation of
computerized physician order entry
reduced the rate of serious medication error by 55 per cent10 . Computerized decision support will undoubtedly improve safety in the surgical setting in other ways in the
future.
In conclusion, information technology has great potential for improving the safety of surgical care in many
ways. There are already a number
of applications and technologies of
demonstrated efﬁcacy, such as computerization of prescribing; many others are on the near horizon. It must
be recognized, however, that most
of these applications and technologies have not been widely used so
far. Surgeons should request that their
organizations prioritize and begin to
introduce these tools that have so
much to offer in the improvement
of safety. They should embrace their
use.
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Monitoring

Monitoring is also extremely important in many areas of surgery. This
is particularly so in the intensive
care unit, where closer monitoring of
patients, along with early intervention
when problems are found, may reduce
mortality rates9 .

Copyright  2004 British Journal of Surgery Society Ltd
Published by John Wiley & Sons Ltd

1 Leape LL, Brennan TA, Laird NM,
Lawthers AG, Localio AR, Barnes BA
et al. The nature of adverse events in
hospitalized patients: results from the
Harvard Medical Practice Study II.
New Engl J Med 1991; 324: 377–384.
2 Bates DW, Gawande AA. Improving
safety with information technology.
N Engl J Med 2003; 348: 2526–2534.

www.bjs.co.uk

3 Dopp A. Smooth ﬂow. Technology
helps midwest healthcare network
avoid OR scheduling conﬂicts. Health
Manag Technol 2003; 24: 20–22.
4 Burghart CR, Hassfeld S, Soler L,
Woern H. Safety in computer assisted
surgery. Studies Health Technol Inform
2001; 81: 82–84.
5 Dugas M, Scheichenzuber J,
Hornung H. An intranet-based
system for quality assurance in
surgery. J Med Syst 1999; 23: 13–19.
6 Petersen LA, Brennan TA,
O’Neil AC, Cook EF, Lee TH. Does
housestaff discontinuity of care
increase the risk for preventable
adverse events? Ann Intern Med 1994;
121: 866–872.
7 Petersen LA, Orav EJ, Teich JM,
O’Neil AC, Brennan TA. Using a
computerized sign-out program to
improve continuity of inpatient care
and prevent adverse events. Jt Comm J
Qual Improv 1998; 24: 77–87.
8 Kuperman GJ, Teich JM,
Tanasijevic MJ, Ma’luf N,
Rittenberg E, Jha A et al. Improving
response to critical laboratory results
with automation: results of a
randomized controlled trial. J Am
Med Inform Assoc 1999; 6: 512–522.
9 Breslow MJ, Rosenfeld BA,
Doerﬂer M, Burke G, Yates G,
Stone DJ et al. Effect of a
multiple-site intensive care unit
telemedicine program on clinical and
economic outcomes: an alternative
paradigm for intensivist stafﬁng. Crit
Care Med 2004; 32: 31–38.
10 Bates DW, Leape LL, Cullen DJ,
Laird N, Petersen LA, Teich JM et al.
Effect of computerized physician
order entry and a team intervention
on prevention of serious medication
errors. JAMA 1998; 280: 1311–1316.

British Journal of Surgery 2004; 91: 939–940

