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Colour coding, drug administration error and the systems
approach to safety
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EDITOR:
We were interested to read Haslam and colleagues’
recent paper on the risks of introducing the inter-
national colour-coding system for syringe labels in
anaesthesia [1]. The authors demonstrate that
introducing the new international colour-coding
scheme, to a hospital that previously used the
Medilabel system, can increase the rate of near-miss
incidents or latent drug errors, primarily owing to
the fact that the international scheme uses some of
the same colours as the Medilabel system, but for
different classes of drug. This is an unsurprising
result and underscores the importance of the use of
multiple safeguards in any complex work environ-
ment, consistent with the systems approach to
safety – particularly when obvious potential risks
present themselves, such as when changing colour-
coding schemes. In a recent systematic review of the
entire body of literature related to intravenous drug
administration error in anaesthesia, our group
identified 11 distinct strategies for the prevention
of drug error in addition to colour coding by class of
drug [2]. Furthermore, colour coding alone was
rated as being able to prevent only 20% of the 80
incidents we used to validate our 12 safety strate-
gies. What this result tells us is not that colour
coding per se is ineffective, but that it should be used
as part of a wider system of multiple safeguards
within a fully developed culture of safety. No single
safeguard can be expected to prevent all error
types, just as no amount of human vigilance can.
In addition, all safety technologies carry some
potential for adverse outcomes, including even
bar coding, which has recently been endorsed by
the US Food and Drug Administration [3]. An
effective culture of safety should anticipate potential
safety risks where possible, attempt to minimize
them where appropriate and react quickly to

remove or ameliorate them when incidents do occur.
For safety to be maintained and indeed improved,
this process must be continuous, as inevitable
changes in supplies, upgrades in equipment and
revisions of procedures can all have important safety
implications.

In terms of colour-coded drug labels, a short-
term increase in the risk of drug error during the
introduction of a consistent colour-coding scheme
seems likely to lead to less iatrogenic harm in
the long term than the continued use of up to
three inconsistent colour-coding schemes in the
same country and, indeed, sometimes simulta-
neously within the same hospitals [4]. Furthermore,
Haslam and colleagues claim that it has not been
proven that colour-coded labels can reduce errors,
citing a Fasting and Gisvold paper in support [5].
However, this study is known to be underpowered
[6]. In addition, it has been argued that it would
have been statistically appropriate to use a one-sided
test of significance in analysing the results, in which
case the combination of education and colour cod-
ing does yield a significant reduction in error rate
(P 5 0.037) [6]. Colour coding is a potent psycho-
logical cue that is used widely and effectively in
numerous other complex and potentially hazardous
organizations [7]. It would be a surprising result
indeed if it were discovered that healthcare is a
sufficiently peculiar or special discipline that these
basic safety principles did not apply.

C. S. Webster, A. F. Merry
Department of Anaesthesiology

School of Medicine
University of Auckland

Auckland, New Zealand

References

1. Haslam GM, Sims C, McIndoe AK, Saunders J, Lovell AT.
High latent drug administration error rates associated
with the introduction of the international colour coding
syringe labelling system. Eur J Anaesthesiol 2006; 23:
165–168.

Correspondence to: C. S. Webster, Department of Anaesthesiology, School
of Medicine, University of Auckland, Auckland, New Zealand. E-mail:
cw@zebo.org

Accepted for publication 15 August 2006 EJA 4113
First published online 23 October 2006

Correspondence 385

r 2006 Copyright European Society of Anaesthesiology, European Journal of Anaesthesiology 24: 377–386

https://doi.org/10.1017/S0265021506001670 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021506001670


2. Jensen LS, Merry AF, Webster CS, Weller J, Larsson L.
Evidence-based strategies for preventing drug administration
error during anaesthesia. Anaesthesia 2004; 59: 493–504.

3. Clement J, McDonald MD. Computerization can create
safety hazards – a bar-coding near miss. Ann Intern Med
2006; 144: 510–516.

4. Radhakrishna S. Syringe labels in anaesthetic induction
rooms. Anaesthesia 1999; 54: 963–968.

5. Fasting S, Gisvold SE. Adverse drug errors in anesthesia,
and the impact of coloured syringe labels. Can J Anesth
2000; 47: 1060–1067.

6. Orser BA. Medication safety in anesthetic practice –
first do no harm (editorial). Can J Anaesth 2000; 47:
1051–1054.

7. Salas E (ed). Human–Technology Interaction in Complex Systems.
Stamford: JAI Press, 1999.

386

r 2006 Copyright European Society of Anaesthesiology, European Journal of Anaesthesiology 24: 377–386

https://doi.org/10.1017/S0265021506001670 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021506001670

