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VERSION 1 - REVIEW 

REVIEWER Robert El-Kareh 
University of California, San Diego  
La Jolla, CA, USA 

REVIEW RETURNED 14-Mar-2016 

 

GENERAL COMMENTS Overall, this is a well-written protocol and aims to answer important 
questions about factors that affect the quality of diagnosis in a busy 
setting with high levels of uncertainty (the emergency department). 
The motivation for the study is laid out well. The topic is likely to be 
of interest to a large proportion of the journal readership as it deals 
with diagnostic certainty and accuracy—two items at the core of 
medical care.  
 
The outcome being measured is a change in diagnosis from the 
initial diagnosis in the emergency department. The protocol provides 
a framework around which this outcome is evaluated to allow for 
changes that represent increased specificity of the diagnosis over 
time and the addition of complications arising during hospitalization, 
etc. As for covariates, the factors being examined for possible 
influence on the outcome are interesting and include several factors 
known to influence the diagnostic process. In general, the statistical 
approach with a mixed linear model appears appropriate.  
 
To strengthen the protocol, I would recommend additional details 
describing how potential bias will be addressed related to the 
inclusion of physician reporting of several of the covariates. The 
emergency physicians will be volunteers and this population may not 
be truly representative of emergency physicians as a whole. For 
example, will there be some measurement available to show that the 
rate of the outcome in this group is similar to the department as a 
whole, or that the covariates measured are likely to be 
representative of the entire group?  
 
In addition, is the emergency medicine department in the study 
institution representative of a large group of emergency medicine 
departments at academic hospitals? Without details of the size of 
the hospital, number of admissions, etc, it is difficult to determine the 
generalizability of the findings. These details would likely be included 
in the published results. However, for the purposes of the protocol, 
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they would help to determine whether the sole site is sufficient or 
whether the inclusion of another site would be useful to improve 
generalizability.  
 
I commend the study team for tackling this important and often 
difficult area to study. I look forward to seeing the results as they 
become available. 

 

REVIEWER Laura Zwaan 
Institute of Medical Education Research Rotterdam (iMERR)/ 
Erasmus MC 

REVIEW RETURNED 15-Mar-2016 

 

GENERAL COMMENTS In this manuscript the design of a study that examines the factors 
that influence a change in diagnosis between the ER diagnosis and 
the diagnosis after 28 days is described. The topic is very important 
and timely and the study design is challenging but elaborate. A pilot 
study has been performed before actual data gathering started. The 
fact that patients are included prospectively is very strong and not 
done very often (for a similar prospective study see: Zwaan et al, 
BMC health services research 2009, Design of a study on 
suboptimal cognitive acts… and Zwaan et al, Academic Medicine 
2012, Relating faults in diagnostic reasoning with diagnostic errors 
and patient harm).  
Publishing the design of this study is appropriate given the complex 
design and large number of factors that are measured. The intended 
analyses seem suitable. I have several comments and suggestions:  
1. The background of the manuscript is relatively short and I would 
like to see a better explained (theoretical) foundation of why certain 
factors and theories are selected over others. Some examples:  
a. Why was physician confidence chosen as the factor to study in 
research question 2? While I acknowledge that it is an important 
factor and it is a understandable choice, some more background 
would be helpful such as: what have previous experimental studies 
revealed about confidence? Why do you think this is also an 
important factor in ‘change in diagnosis’ as well? etc.  
b. A change in diagnosis and a diagnostic error are of course two 
different things. It is always the question whether a disease was 
already diagnosable at the time of first presentation and in some 
cases, a disease may not even have been present at the time the 
patient was first examined (See Zwaan & Singh, the Challenges of 
defining and measuring diagnostic error, 2015). How do you expect 
change in diagnosis to related to diagnostic error? To what extent do 
change in diagnosis and diagnostic error have the same contributing 
factors? Why did you select the 28 day cut off? Do you think that 28 
days after discharge you will capture the diagnostic errors?  
c. Why are the categories of cognitive errors selected? Many 
frameworks exist, why this this one the most applicable to your 
study?  
d. Similar for the situated cognition theory. Why this theory? How 
does it fit with your main research questions?  
2. The authors distinguish between 3 categories of cognitive errors. I 
think the way they distinguished the categories is not right. 
Knowledge deficits involve indeed a cognitive cause of diagnostic 
error. However, faulty data acquisition and faulty data synthesis are 
errors identified by the stages in the process. The latter two 
categories can be due to knowledge deficits, cognitive biases, or 
other cognitive slips such as forgetting about information or 
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forgetting to look at a laboratory result. Therefore, I think another 
classification of cognitive factors would be better.  
3. Related to comment 1 b: While I agree that change in diagnosis is 
a nice way to examine risk factors, it would be good to determine 
which ones were actual diagnostic errors and which cases were not. 
The factors may be different for the diagnostic error cases as 
compared to the cases in which the disease progressed. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer  1: 

To strengthen the protocol, I would recommend additional details describing how potential bias will be 

addressed related to the inclusion of physician reporting of several of the covariates.  The emergency 

physicians will be volunteers and this population may not be truly representative of emergency 

physicians as a whole.  For example, will there be some measurement available to show that the rate 

of the outcome in this group is similar to the department as a whole, or that the covariates measured 

are likely to be representative of the entire group? 

Thank you. To assess selection bias, we will report how participating physicians differ from all 

physicians in the department in publicly available variables. These variables include gender, board 

certification, discipline of board certification and current position. We will further report how included 

patients differ from all patients of the Department in age, gender and triage category, although 

selection bias for patients is unlikely because we will include all patients admitted to IM with only 

minimal exclusion criteria. We now describe this approach in the manuscript. 

In addition, is the emergency medicine department in the study institution representative of a large 

group of emergency medicine departments at academic hospitals?  Without details of the size of the 

hospital, number of admissions, etc, it is difficult to determine the generalizability of the 

findings.  These details would likely be included in the published results.  However, for the purposes 

of the protocol, they would help to determine whether the sole site is sufficient or whether the 

inclusion of another site would be useful to improve generalizability. 

Thank you for this comment. We now briefly describe key characteristics of the ER under study in the 

methods section and refer to a publication that describes the department in more detail. We agree 

that these information are relevant for the interpretation and transferability of results and we will 

provide these details in subsequent publications of the study's results. 

 

Reviewer 2: 

The background of the manuscript is relatively short and I would like to see a better explained 

(theoretical) foundation of why certain factors and theories are selected over others.  

Thank you for this comment. We intentionally shortened the (previously much longer) introduction 

prior to submission and focused on the study's methodology within the given word constraints, 

because we anticipated the method section to be of higher importance to the reader of a study 

protocol. To nevertheless address your important and detailed comments, we now provide brief 

summaries of our reasoning on each of the design decisions you elude to. 

 

Why was physician confidence chosen as the factor to study in research question 2? While I 

acknowledge that it is an important factor and it is a understandable choice, some more background 

would be helpful such as: what have previous experimental studies revealed about confidence? Why 
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do you think this is also an important factor in ‘change in diagnosis’ as well? etc. 

We added a paragraph on the importance of confidence and previous experimental findings. 

 

 A change in diagnosis and a diagnostic error are of course two different things. It is always the 

question whether a disease was already diagnosable at the time of first presentation and in some 

cases, a disease may not even have been present at the time the patient was first examined (See 

Zwaan & Singh, the Challenges of defining and measuring diagnostic error, 2015). How do you 

expect change in diagnosis to related to diagnostic error? To what extent do change in diagnosis and 

diagnostic error have the same contributing factors? 

Thank you for this important question. We now elaborate on the reasons to choose change in 

diagnosis over diagnostic error in detail in the text. 

 

Why did you select the 28 day cut off? Do you think that 28 days after discharge you will capture the 

diagnostic errors? 

28 day mortality is a commonly used outcome parameter in many studies in the ICU and the ER. It 

originates from studies on sepsis but has been made a de facto standard by many authorities in the 

field including the FDA. We chose this precise interval because of the anticipated familiarity of many 

readers with it and because all patients in the pre-study had been discharged by this time (which is 

now mentioned in the manuscript). However, we agree that the number 28 is somewhat arbitrary, 

especially since we do not assess mortality. 

 

Similar for the situated cognition theory. Why this theory? How does it fit with your main research 

questions? 

We added a paragraph explaining the choice of this theory. 

 

Why are the categories of cognitive errors selected? Many frameworks exist, why this this one the 

most applicable to your study?  The authors distinguish between 3 categories of cognitive errors. I 

think the way they distinguished the categories is not right. Knowledge deficits involve indeed a 

cognitive cause of diagnostic error. However, faulty data acquisition and faulty data synthesis are 

errors identified by the stages in the process. The latter two categories can be due to knowledge 

deficits, cognitive biases, or other cognitive slips such as forgetting about information or forgetting to 

look at a laboratory result. Therefore, I think another classification of cognitive factors would be better. 

Thank you. We agree that the previous version was not as clear as it should have been and now refer 

to the time in a diagnostic process only. 

 

While I agree that change in diagnosis is a nice way to examine risk factors, it would be good to 

determine which ones were actual diagnostic errors and which cases were not. The factors may be 

different for the diagnostic error cases as compared to the cases in which the disease progressed. 

Consequential diagnostic errors occur with low frequency and  are most likely a subgroup of all 

changes in diagnosis. Further, defining and measuring error is difficult and we appreciate you pointing 

us to your insightful paper on this (which we now cite). Technically, we could run a secondary analysis 

with diagnostic error as dependent variable, but this would most likely be underpowered. Many 

studies interested in error thus use a retrospective approach starting from the consequence and then 

identify the number and type of error involved (e.g  Ilgen JS et al, Acad Emerg Med. 2012 

Dec;19(12):1454-61.) to collect enough cases. Furthermore, this would require an amendment to the 
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study protocol and ethical approval, as we would need to assess full patients records. We would 

argue that this is best done in a separate (follow-up) study and invite you to participate in the 

conception and conduction. 

 

VERSION 2 – REVIEW 

REVIEWER Robert El-Kareh 
University of California, San Diego  
La Jolla, CA  
USA 

REVIEW RETURNED 21-Apr-2016 

 

GENERAL COMMENTS Thank you for your revisions. My concerns from the prior version 
have been adequately addressed.  

 

REVIEWER Laura Zwaan 
Institute of Medical Education Research Rotterdam (iMERR)/ 
Erasmus MC 

REVIEW RETURNED 12-Apr-2016 

 

GENERAL COMMENTS The authors have addressed all of my comments appropriately and I 
recommend accepting the manuscript.   
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