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CORRESPONDENCE

Evaluation of Perioperative Medication 
Errors

To the Editor:
The recent article by Nanji et al.1 concerning errors related 
to anesthetic drug administration is interesting and raises 
a number of provocative questions. However, we are con-
cerned that the manner in which the data are presented and 
interpreted may lead readers to conclusions that may not be 
warranted.

Nanji et al. have utilized a very broad definition of drug 
administration error. For example, “significant hypotension 
(mean arterial pressure < 55 mmHg) that is not treated”1 is 
listed as a drug error in table 2. We would argue that depend-
ing upon the circumstances, this is not an error of drug 
administration (it may be an error in anesthetic manage-
ment) and may not be an error at all. We would also argue 
that an unattended syringe of hydromorphone (table 5) is a 
not a drug administration error, although it may be a viola-
tion of a hospital policy for handling controlled substances. 
The authors have given other examples of their definitions of 
drug administration error but have not provided a complete 
list of all drug error definitions or a list of the errors observed 
in this study. Thus, it is difficult to know what was actually 
measured. This is important because their reported rate of 
error is at least an order of magnitude greater than reported 
by other investigators.

Nanji et al. have also utilized a very broad definition 
of adverse drug events. We would argue that the example 
of adverse drug events listed in table 2, “a patient with  
> 4/10 pain on emergence that is not treated until after arriv-
ing in the recovery room,”1 is not an adverse drug event. It 
has to do with the strategy for perioperative pain manage-
ment rather than drug administration per se.

Webster et al.2 performed a key study of anesthetic drug 
administration error using prospective facilitated incident 

detection in randomized controlled trials, and instead they 
advocate large (expensive) prospective, observational cohort 
experimental designs. A 3,988-patient prospective cohort 
trial, published after our editorial, reinforces the evidence 
finding no indication of persistent cognitive decline or inci-
dent dementia attributable to surgery.17 In fact, its only sig-
nificant finding was that patients with exposure to surgery 
and general anesthesia had a decreased risk of dementia.17
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monitoring (self-reporting) by anesthesiologists in New Zea-
land. We replicated this study at the University of Washington 
Medical Center, Seattle, Washington, using similar method-
ology and obtained similar results,3 as did Zhang et al.4 in a 
study of over 24,000 anesthetics in China. The rate of drug 
administration error in the study by Webster et al. was 0.75% 
of anesthetics; it is important to note that the rate of error was 
expressed as the percentage of patients who were subject to 
at least one error (the rate “per anesthetic”), not as a fraction 
of the total drugs administered. It is also important to note 
that Webster et al. were concerned with actual performance 
errors of drug administration that reached the patient, such 
as administering the wrong drug, not process errors such as 
errors in labeling or record keeping.

Nanji et al. state that the rate of error determined by 
Webster et al. (as confirmed by us in the United States and 
Zhang et al. in China) is “markedly lower than the rates 
that we found, which may be due to provider reluctance to 
self-report errors or failure of providers to recognize errors 
they have made.”1

If we examine table 5, we find a classification of errors 
as defined by Nanji et al. These include five types of errors 
that did not reach patients—labeling errors (37 to 24% of 
total errors), documentation errors (26 to 17%), monitoring 
errors (10 to 6.5%), wrong timing (5 to 3.3%), and other 
(2 to 1.3%). These errors account for 52% (80/153) of the 
total errors. Webster et al. did not classify any of these error 
types to be drug administration performance errors (such 
as giving the wrong drug), and these error types were not 
reported in their study.

In order to compare the results of Webster et al. to that 
of Nanji et al., we should first subtract the 80 errors that 
are not directly related to the performance of drug admin-
istration, leaving 73 errors directly related to drug adminis-
tration (error rate, 73/3297 = 0.022 or 2.2%). The rate of 
errors per anesthetic (Nanji et al. did not specify the number 
of patients effected by errors, but an assumption of no more 
than one error per patient is a reasonable approximation) 
would be 73/277 = 0.26, i.e., 26% of anesthetics would 
have been affected by an error. This is 35 times greater than 
the rate reported by Webster et al., which was 0.75% of 
anesthetics. How are we to explain this enormous difference 
in results? Nanji et al. suggest that this is due to dramatic 
underreporting of errors in studies where providers report 
their own errors.

However, Merry et al.5 (the same group in New Zea-
land who reported the study by Webster et al.) also per-
formed a direct observation study. In that study, the rate 
of drug administration error was 0.32% of drugs adminis-
tered (table 2), or 3.2% of anesthetics (0.0032 × 5084 = 16;  
16/509  =  0.032). Thus, the rate of drug administration 
error (comparing apples to apples, using the error classifi-
cation of Merry et al.) is about 10 times higher in the Nanji 
et al.’s direct observation study than in the Merry et al.’s 
direct observation study.

We agree that self-reporting underestimates the rate of 
error. However, comparing the direct observation data from 
the study by Merry et al. to the self-reporting data from the 
study by Webster et al. (both from New Zealand), the mag-
nitude of the difference is about 4- to 5-fold (3.2 vs. 0.75%), 
not 35-fold as when comparing the study by Nanji et al. to 
the study by Webster et al. (26 vs. 0.75%). Moreover, Nanji 
et al. found a rate of error about 10 times greater than Merry 
et al. when both used direct observation.

We would speculate that the higher rates found by Nanji 
et al. have to do with what appears to be overly broad defini-
tions of error; however, it is impossible to know from their 
article because the actual drug error data are not provided. 
We believe that this is important, and that Nanji et al. 
should provide their actual data so that readers are able to 
make their own interpretations of what constitutes a drug 
administration error and what does not.

Also, we were disappointed that Nanji et al. did not pro-
vide data describing their use of the Codonics Safe Label 
System (Codonics Inc., USA) to produce syringe labels or 
their use of the MetaVision anesthesia information system 
(iMDSoft, USA) to scan bar codes on syringes before admin-
istration, since there is some evidence that proper labeling 
and scanning bar codes may reduce drug administration 
errors. Without having more information, it is not pos-
sible to know whether these technologies had a significant 
impact on the errors that they have reported. Simply having 
these systems in place does not ensure that they are properly 
used, as reported previously by our group6 and by Merry 
et al.5 The fact that 24% of the errors reported in table 5 
involved labeling suggests that Nanji et al. are not obtaining 
the full potential benefits of the Codonics Safe Label System. 
Clearly, education, a culture of safety, and the details of the 
implementation are all important when it comes to technol-
ogy that is employed to mitigate medical errors.
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Counting Errors: Medication or 
Medical?

To the Editor:
We congratulate Nanji et al.1 for their recent prospective, 
observational study defining the frequency of medication 
errors (MEs) and potential adverse drug events (ADEs) in 
the operating rooms of the Massachusetts General Hospi-
tal, Boston, Massachusetts. We read this article with great 
interest, considering the sensational headlines it has gen-
erated in the mainstream media because the incidence of 
MEs was much higher than previously described. We must 
take this information seriously and identify methods for 
reducing MEs and ADEs; however, because of the effort 
and resources required to address such issues, we must also 
question the validity and consistency of these data and the 
conclusions they have generated.

To examine the accuracy of the measured ME rate, we must 
begin by examining the definition of ME used by Nanji et al. 
While adopting the definition to the perioperative setting, the 
author combined a commonly used definition for ME with 
one that is taken from an article on medical errors not MEs.2 

significant patient harm and to provide a proper baseline 
rate for future studies that attempt to lower the rate of 
ADE during anesthesia by behavioral or technical means. 
(One can imagine the results of this study being used 
to promote new barcode/syringe labeling systems, for 
example.)

What is needed for clarity is a table that gives counts 
(not percentages) of ADE distributed across the categories 
of severity. Then the reader can see if the data support the 
implied conclusion that preventable MEs actually caused 
significant harm. The authors may wish also to explain 
why the severity scale starts at “serious,” rather than some 
lesser degree of harm. In table 1, we present a suggested 
format for a table to be published as part of the authors’ 
response.
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Adverse Drug Events Link to Severity 
of the Event Data Needed

To the Editor:
Although thought provoking and likely to lead to signifi-
cant research in the future, the data presented by Nanji  
et al.1 are not sufficient to support a conclusion that 
medication errors (MEs) occurring during the course of 
anesthesia lead to meaningful harm. A primary concern 
is the tenuous link between MEs and adverse drug events 
(ADEs). Forty of 91 actual ADEs were not related to MEs 
and were considered “nonpreventable.” No tabulation of 
the harm caused by these events is given, and it is possible 
that most of the significant and life-threatening outcomes 
fell into this category. Of the remaining 51 ADEs, the 
Naranjo algorithm determined that only about half were 
“probably” related to the ME, and the other half were con-
sidered “possibly” or “doubtfully” due to the error. Thus, 
MEs may have caused or contributed to less than a third 
of the ADEs. The overall rate of 28 of 3,671 (0.8%) is 
considerably smaller than the undifferentiated error rate of 
193 of 3,671 (5.3%) and ADE rate of 91 of 3,671 (2.5%) 
offered by the authors.

A more critical look at the data is necessary to avoid 
the impression that MEs during anesthesia are a source of 
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Table 1. Occurrence of Adverse Drug Events versus the 
Severity of the Event

Severity

Preventable ADE  
(Yes ME)

Nonpreventable 
ADE (No ME)

ADE  
Probably 

Related to 
ME

ADE  
Possibly or 
Doubtfully 
Related to  

ME

Life threatening
Significant
Serious

ADE = adverse drug event; ME = medication error.
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