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I read with interest the article by Zwaan et al1 analyzing the causes of diagnostic adverse events (DAEs). 

They conclude that “knowledge-based mistakes” were the most common, but I believe that the real issues 
lie hidden behind the otherwise compelling statistics developed in the article. 

We live in a setting where we increasingly see medicine practiced by protocol. That is not to say that 
compiling best practice guidelines or evidence-based algorithms are bad, but what it encourages is a lack of 
“creative thinking” when seeing patients and more of a “cookbookapproach.” Couple this with the 
increasing pressures to see more patients in a shorter period, to get patients out of the hospital faster, and to 
enforce a conformity of therapy in the name of “comparative effectiveness,” andwesee DAEs because 
practitioners just are not encouraged to think creatively. 

Many mid-level health care providers are trained to deal with problems by rote and not by constructing 
differential diagnoses and may also be an increasing source of DAEs. 

Multiple “handoffs” of care, most dramatically between primary care practitioners and hospitalists, allow 
key pieces of baseline clinical history to be omitted, setting the stage for another (and not negligible) form 
of DAE. And finally, we need to accept that all physicians are not equally smart. 

When faced with palpitations and flushing, one physician may order a 24-hour urine screen for 
metanephrines and diagnose a pheochromocytoma, while another may pass off the symptoms as anxiety. 

The solutions here are not simple. They start in the medical schools, ensuring that qualified applicants are 
accepted and ensuring careful training in critical and analytical thinking. Practitioners need time and 
complete and valid data to practice properly. They need to know the best and most current evidence in their 
fields. Maybe they need more protocols, but they need to know when not to use them. 

 
 1. Zwaan L, de Bruijne M, Wagner C, et al. Patient record review of the incidence, consequences, and 
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We thank Dr Lader for his interest in our article and his valuable insights. We agree that there is more to it 
than just knowledge-based mistakes underlying the occurrence of DAEs. The causes described by Dr Lader 
constitute plausible reasons that could contribute to the occurrence of DAEs. 

We agree that evidence-based algorithms should not be followed blindly. Evidence-based algorithms 
represent the latest scientific findings and are therefore a valuable tool for diagnostic reasoning. However, 
as they are based on data from a large number of patients, these algorithms are not applicable to every 
patient and in every situation. It is thus particularly important for physicians to recognize the situations in 
which algorithms are not applicable. This implies that physicians, while diagnosing a patient, need to be 
aware of the whole context and should reflect on their thinking at the same time.1 For example, physicians 
are inclined to only look for data confirming their initial diagnosis. While this is often a good strategy, since 
it allows focusing on the most important examinations and tests, it sometimes leads to a diagnostic error, in 
particular when a patient reports symptoms not typical for the underlying disease. While making a 
diagnosis, physicians are not only bounded by limited cognitive capabilities, typical for the human being, 
but also by time and other constraints. This implies, and we believe this is in line with Dr Lader’s remarks, 
that it is particularly important to study diagnostic reasoning in diverse situations with time and other 
constraints. 

Although the study that we conducted provided interesting insights in the causes of DAEs, record reviews 
are limited in revealing more specific causal factors. Our study revealed that coordination between health 
care professionals and transfer of knowledge played a role in the occurrence of DAEs, but it was not 
possible to examine those causes in more detail. Further research is needed that focuses on the underlying 
reasons and mechanisms of why DAEs occur, taking into account the circumstances under which these 
diagnoses are made, eg, a study proposed by our research group.2 At the same time, we believe that critical 
thinking and other metacognitive skills1 may be incorporated in the medical curriculum. These techniques 
are used for training in the US army, another field where missing a relevant cue might be fatal. 
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