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VERSION 1 - REVIEW 

REVIEWER Kathleen Adelgais, MD MPH 
University of Colorado School of Medicine 

REVIEW RETURNED 12-May-2016 

 

GENERAL COMMENTS Thank you for giving me the opportunity to review the manuscript 
entitled “Patient Safety Events in Out of Hospital Pediatric Airway 
Management; A Medical Record Review by the CSI_EMS”. The 
authors present their findings of a retrospective chart review of 
pediatric airway management events and find a high rate of errors. 
They employ a rigorously developed chart review strategy in an 
attempt to mitigate bias commonly found in studies with similar study 
design. This is an important study as it is the first to describe both 
the magnitude and frequency of errors in pediatric airway 
management.  
 
Specific comments:  
 
Abstract:  
This is well written. In the results section, please indicate that 329 
patients had a total of 338 airway management procedures. Also, 
you state that the OR is 74.09 however in the table, the OR is 4.09. 
Please correct this inconsistency.  
 
Introduction:  
Paragraph 1, Line 2: There are 2 extra periods after the 1st 
sentence.  
Paragraph 3: Please clarify that in the national Delphi study, 
pediatric airway management is considered the most high-risk 
scenario for errors in pediatric out-of-hospital care. This is an 
important distinction since the Delphi study is a consensus-based 
process.  
 
Methods:  
Study design and setting:  
Paragraph 1: Please clarify if your classification scheme for safety 
events is previously validated or described elsewhere. If not, please 
provide a rationale for the classification scheme that you used.  
Chart review and tool development:  
The authors provide extensive detail on the chart review tool 
development and attempts at an internal validation process. At the 
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very end of the section in the last paragraph they indicate 
specifically what was captured in chart abstraction. Overall, it is not 
clear what data points the investigators attempted to have 
consensus on and which ones did not. Please clarify if the kappa 
statistic of 0.615 was for the Likert scale on grading the degree of 
harm and other items in the analysis.  
 
Results:  
Paragraph 1: Please clarify what number of patients had more than 
one airway management intervention and the median number of 
interventions.  
Paragraph 1: Please rewrite the 7th sentence, as it is confusing and 
suggest that the cardiopulmonary arrest was due to trauma 
(suggesting non-accidental trauma). Also, Table 1 does not support 
this statement. The authors should also clarify what they mean by 
“airway management procedures” as it seems from Table 1, they are 
referring to BMV, Airway Adjuncts, and Intubation. One suggestion is 
to write: “The two common reasons for dispatch among patients with 
advanced airway management procedures (BMV, airway adjuncts, 
and intubation) was cardiopulmonary arrest (XX%), followed by 
trauma (XX%).  
 
The authors should consider a supplemental table identifying which 
errors met criteria as severe, mild, or no harm. For example: is the 
tube too deep a severe harm or a temporary harm?  
 
Please clarify situations when oxygen delivery was and was not 
indicated. Since these are all code 3 patients, an understanding of 
what the reviewers believed to be inappropriate oxygen delivery 
would be helpful.  
 
All the airway adjuncts errors were associated with severe harm. 
Please explain what these errors were.  
 
Discussion:  
Overall, this is a well-written discussion. The authors should attempt 
to present and discuss the different types of errors seen and the 
degree of severity of the harm associated with the error. This would 
help the reader better understand the nature of the errors identified.  
 
Please address the fact that seizure and altered level of 
consciousness was almost protective against an error and why you 
think that is the case.  
 
The authors do not discuss the finding that Fire Department 
involvement on the higher risk of an airway management error. The 
magnitude of effect is almost as high as cardiopulmonary arrest. 
This is interesting given the availability of paramedics in both the fire 
department as well as the transporting agency. The authors should 
provide a hypothesis for this finding.  
 
Finally, the authors should discuss any potential solutions or 
mitigating factors for the errors found in their analysis. There is a 
yearly airway management simulation requirement for all providers 
in their system and yet the persistent high rate of errors, especially, 
among the very young. Do the authors feel that advanced airway 
management such as ETI should be restricted above a certain age? 
Should ETI be limited to 1 attempt given the apparent delay in 
epinephrine administration in cardiopulmonary arrest?  
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Limitations:  
The authors correctly identify factors in their study that may limit the 
applicability of their findings to other systems. The authors should 
specifically identify the types of bias potentially introduced, the 
direction of that bias, and the attempts made to mitigate any bias in 
their study.  
 
Tables and Figures:  
Table 1: please identify with a footnote the breakdown of the 
category “Airway Adjuncts” as the number of supraglottic airways vs 
OP and NP airways are unclear.  
 
Figure 1: Please remove from the legend “O2:oxygen, BMV: Bag-
Valve-Mask Ventilation”.  
 
Figure 2: Please define UNSEM 

 

REVIEWER Leigh Ann Diggs, MPH, PhD, Research Assistant 
Old Dominion University  
Norfolk, VA, USA 

REVIEW RETURNED 14-Jun-2016 

 

GENERAL COMMENTS This article is a great contribution to the literature. Very little patient 
safety research has been done in EMS, especially pediatric EMS. I 
have a few recommendations below. Please see the statistical 
suggestions for strength of association.   
 
Overall, this is a well-written manuscript and an important 
contribution to the literature. These are a few suggestions to help 
improve the manuscript. 
 
-You speak of the “chart review tool” numerous times throughout the 
paper. I would feel more confident that I could reproduce the study 
from the methods if the chart review tool was included in the 
Appendix. 
-Exactly what “adverse events” were considered when looking at O2 
administration, BVM, adjuncts, and intubation when determining 
severity? This is a bit vague.  You gave a few examples. Perhaps, a 
chart or table with a list of adverse events would greatly improve the 
article. 
 
****STATISTICS**** 
In the analysis section, you speak of strength of association between 
variables. Not that univariate logistic regression is “incorrect” for 
univariate categorical data analysis, but a preferred method would 
be chi-square analysis (to see if there is an association) followed by 
phi and Cramer’s V (measure of strength of association).  Univariate 
analysis of categorical variable is usually done with chi-square tests.  
Since you categorized age, chi-square tests could be performed for 
age, gender, reason for dispatch, fire department involvement, and 
call during the night by severe airway management error.  If the chi-
square test is significant, phi (used to measure strength of 
association between two categorical variables, each which has only 
two categories [2X2 nominal tables only]) and Cramer’s V (used to 
measure the strength of association between one nominal with 
another nominal or ordinal variable [2Xn nominal tables]), could be 
used to calculate the strength of association. For phi and Cramer’s 
V: 
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.00-.15 is very weak association 

.15-.20 mild association 

.20-.25 moderate association (acceptable) 

.25-.30 moderately strong (desirable) 

.30-.35 strong association (very desirable) 

.35-.40 very strong association (extremely desirable) 

.40-.50 worrisomely strong 

.50-.99 redundant (two variables measure the same concept) 
1.00 perfect relationship. 
 
You would include all of the variables with a phi or Cramer’s V > .20 
in your logistic regression. (Sometimes a smaller number could be 
used if they are all very weak associations.) Since scene time and 
transportation time (per one minute increase) are continuous 
variables, univariate logistic regression is perfect. You could keep 
your p-value of p<.2, for scene time and transport time, to use in 
your multivariate logistic regression to make sure you do not miss 
any important associations (scene time and transportation time). 
 
Abstract: 
-add dates of data (2008-2011) instead of just stating four years 
-add Portland, OR instead of just stating a large metropolitan area 
 
 
Methods: 
-please add cross-sectional study 
-spell out Children’s Safety Institute-Emergency Medical Services 
(CSI-EMS) in line 50 not 52 
-restate lines 27-34 to say: Paramedic reviewers were recruited by 
word of mouth in the local EMS community, and physician reviewers 
included one pediatrician and emergency physicians who worked in 
the pediatric ED…..( it sounds strange with one pediatrician at the 
end of the sentence) 
 
 
Please spell out the numbers 0-9.  
-p.2 line 54, three 
-p.4 line 55, five 
-p.6 line 34, two, four to five 
-p.6 line 36, one 
-p.6 line 41, seven 
-p.6 line 43, eight 
-p.7 line 9, two 
-p.7 line 13, eight 
-p.11 line 10, two, five 
-p.17 line 57, one 
  
Please add commas: 
-p.5 line 28, Though this study addressed success rates,…  
-p.7 line 4, …paramedic, among those responding, would perform 
the intubation 
-p.7 line 6, …intubation, at the time of the study, called for using 
BVM 
-p.7 line 58, …safety events, each chart…. 
-p.8 line 6,  A pediatric emergency physician, with expertise in 
pediatric EMS,                  performed… 
-p.7 line 20, …during feedback sessions, a guidebook… 
-p.14 line 24, cases with any airway management error, 64% 
-p.14 line 29, BVM or ETI, more than 90%... 
-p.19 line 8, Also, our reliance… 
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VERSION 1 – AUTHOR RESPONSE 

Thank you for allowing us the opportunity to resubmit this paper. We were able to address all of the 

comments made by the reviewers. See below for the detailed account of our responses to the 

reviewers comments.  

 

Overall, this is a well-written manuscript and an important contribution to the literature. These are a 

few suggestions to help improve the manuscript.  

 

-You speak of the “chart review tool” numerous times throughout the paper. I would feel more 

confident that I could reproduce the study from the methods if the chart review tool was included in 

the Appendix.  

 

We have now included the chart review tool in the appendix  

 

-Exactly what “adverse events” were considered when looking at O2 administration, BVM, adjuncts, 

and intubation when determining severity? This is a bit vague. You gave a few examples. Perhaps, a 

chart or table with a list of adverse events would greatly improve the article. This was addressed in 

the text, the severity is contextual to the case and cannot be clearly defined in a table. For example, 

for some cases not applying oxygen may be a severe error, while in less severely ill patients a mild 

error.  

 

****STATISTICS****  

In the analysis section, you speak of strength of association between variables. Not that univariate 

logistic regression is “incorrect” for univariate categorical data analysis, but a preferred method would 

be chi-square analysis (to see if there is an association) followed by phi and Cramer’s V (measure of 

strength of association).  

Univariate analysis of categorical variable is usually done with chi-square tests. Since you categorized 

age, chi-square tests could be performed for age, gender, reason for dispatch, fire department 

involvement, and call during the night by severe airway management error. If the chi-square test is 

significant, phi (used to measure strength of association between two categorical variables, each 

which has only two categories [2X2 nominal tables only]) and Cramer’s V (used to measure the 

strength of association between one nominal with another nominal or ordinal variable [2Xn nominal 

tables]), could be used to calculate the strength of association. For phi and Cramer’s V:  

.00-.15 is very weak association  

.15-.20 mild association  

.20-.25 moderate association (acceptable)  

.25-.30 moderately strong (desirable)  

.30-.35 strong association (very desirable)  

.35-.40 very strong association (extremely desirable)  

.40-.50 worrisomely strong  

.50-.99 redundant (two variables measure the same concept)  

1.00 perfect relationship.  

 

You would include all of the variables with a phi or Cramer’s V > .20 in your logistic regression. 

(Sometimes a smaller number could be used if they are all very weak associations.) Since scene time 

and transportation time (per one minute increase) are continuous variables, univariate logistic 

regression is perfect. You could keep your p-value of p<.2, for scene time and transport time, to use in 

your multivariate logistic regression to make sure you do not miss any important associations (scene 

time and transportation time).  

 

We have now followed these instructions in the manuscript and present revised methods along with 

revised tables 2 and 3. The corresponding text was also updated. For table 2, the Phi and Cramer’s V 
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were left in comments boxes for the reviewer to use, though we do not plan on including those in the 

final manuscript draft.  

 

Abstract:  

-add dates of data (2008-2011) instead of just stating four years Done  

-add Portland, OR instead of just stating a large metropolitan area Done  

Methods:  

-please add cross-sectional study Done  

-spell out Children’s Safety Institute-Emergency Medical Services (CSI-EMS) in line 50 not 52 Done  

-restate lines 27-34 to say: Paramedic reviewers were recruited by word of mouth in the local EMS 

community, and physician reviewers included one pediatrician and emergency physicians who 

worked in the pediatric ED…..( it sounds strange with one pediatrician at the end of the sentence) 

Done  

 

 

 

Please spell out the numbers 0-9.  

-p.2 line 54, three  

-p.4 line 55, five  

-p.6 line 34, two, four to five  

-p.6 line 36, one  

-p.6 line 41, seven  

-p.6 line 43, eight  

-p.7 line 9, two  

-p.7 line 13, eight  

-p.11 line 10, two, five  

-p.17 line 57, one  

Done  

 

Please add commas:  

-p.5 line 28, Though this study addressed success rates,…  

-p.7 line 4, …paramedic, among those responding, would perform the intubation  

-p.7 line 6, …intubation, at the time of the study, called for using BVM  

-p.7 line 58, …safety events, each chart….  

-p.8 line 6, A pediatric emergency physician, with expertise in pediatric EMS, performed…  

-p.7 line 20, …during feedback sessions, a guidebook…  

-p.14 line 24, cases with any airway management error, 64%  

-p.14 line 29, BVM or ETI, more than 90%...  

-p.19 line 8, Also, our reliance…  

Done  

 

REVIEWER 2:  

 

Specific comments:  

Abstract:  

This is well written. In the results section, please indicate that 329 patients had a total of 338 airway 

management procedures. Also, you state that the OR is 74.09 however in the table, the OR is 4.09. 

Please correct this inconsistency.  

This was corrected. Please note that due to the comments of the other reviewer we no longer use 

odds ratios for reason for dispatch.  

 

Introduction:  
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Paragraph 1, Line 2: There are 2 extra periods after the 1st sentence. Corrected  

Paragraph 3: Please clarify that in the national Delphi study, pediatric airway management is 

considered the most high-risk scenario for errors in pediatric out-of-hospital care. This is an important 

distinction since the Delphi study is a consensus-based process. This was clarified.  

 

Methods:  

Study design and setting:  

Paragraph 1: Please clarify if your classification scheme for safety events is previously validated or 

described elsewhere. If not, please provide a rationale for the classification scheme that you used. 

The rationale was further explained.  

 

Chart review and tool development:  

The authors provide extensive detail on the chart review tool development and attempts at an internal 

validation process. At the very end of the section in the last paragraph they indicate specifically what 

was captured in chart abstraction. Overall, it is not clear what data points the investigators attempted 

to have consensus on and which ones did not. Please clarify if the kappa statistic of 0.615 was for the 

Likert scale on grading the degree of harm and other items in  

the analysis. This was clarified.  

 

Results:  

Paragraph 1: Please clarify what number of patients had more than one airway management 

intervention and the median number of interventions. Done  

Paragraph 1: Please rewrite the 7th sentence, as it is confusing and suggest that the cardiopulmonary 

arrest was due to trauma (suggesting non-accidental trauma). Done Also, Table 1 does not support 

this statement. The authors should also clarify what they mean by “airway management procedures” 

as it seems from Table 1, they are referring to BMV, Airway Adjuncts, and Intubation. One suggestion 

is to write: This was clarified. “The two common reasons for dispatch among patients with advanced 

airway management procedures (BMV, airway adjuncts, and intubation) was cardiopulmonary arrest 

(XX%), followed by trauma (XX%). This was clarified.  

 

The authors should consider a supplemental table identifying which errors met criteria as severe, 

mild, or no harm. For example: is the tube too deep a severe harm or a temporary harm?  

The severity of the errors was independent of the specific event. It depended on the context, so in the 

same error could fall into a different category depending on the case.  

 

Please clarify situations when oxygen delivery was and was not indicated. Since these are all code 3 

patients, an understanding of what the reviewers believed to be inappropriate oxygen delivery  

would be helpful. A sentence was added to reflect that a broad range of cases was included and there 

were no predominant groups to provide additional insight.  

 

All the airway adjuncts errors were associated with severe harm. Please explain what these errors 

were. This is described in paragraph 6 of the results.  

 

Discussion:  

Overall, this is a well-written discussion. The authors should attempt to present and discuss the 

different types of errors seen and the degree of severity of the harm associated with the error. This 

would help the reader better understand the nature of the errors identified. Please address the fact 

that seizure and altered level of consciousness was almost protective against an error and why you 

think that is the case.  

 

The authors do not discuss the finding that Fire Department involvement on the higher risk of an 

airway management error. The magnitude of effect is almost as high as cardiopulmonary arrest.  
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This is interesting given the availability of paramedics in both the fire department as well as the 

transporting agency. The authors should provide a hypothesis for this finding. This was addressed in 

the discussion section; we feel this is confounding by indication based on how the EMS system 

functions locally.  

 

Finally, the authors should discuss any potential solutions or mitigating factors for the errors found in 

their analysis. There is a yearly airway management simulation requirement for all providers in their 

system and yet the persistent high rate of errors, especially, among the very young. Do the authors 

feel that advanced airway management such as ETI should be restricted above a certain age? Should 

ETI be limited to 1 attempt given the apparent delay in epinephrine administration in cardiopulmonary 

arrest? A section addressing this was added to the discussion section.  

 

Limitations:  

The authors correctly identify factors in their study that may limit the applicability of their findings to 

other systems. The authors should specifically identify the types of bias potentially introduced, the 

direction of that bias, and the attempts made to mitigate any bias in their study.  

This was clarified and expanded on in the limitations section.  

 

Tables and Figures:  

Table 1: please identify with a footnote the breakdown of the  

category “Airway Adjuncts” as the number of supraglottic airways  

vs OP and NP airways are unclear. Done  

Figure 1: Please remove from the legend “O2:oxygen, BMV: Bag-  

Valve-Mask Ventilation”. Done  

Figure 2: Please define UNSEM Done 

 

VERSION 2 – REVIEW 

REVIEWER Leigh Ann Diggs, PhD, MPH 
Old Dominion University  
Norfolk, VA  
United States 

REVIEW RETURNED 13-Aug-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review the article "Pediatric Safety 
Events in Out of Hospital Pediatric Airway Management: A Medical 
Record Review by the CSI_EMS". This retrospective chart review 
finds high rates of pediatric airway management errors in a large US 
metropolitan area. This is an important study and is the first to 
describe the type and frequency of errors in pediatric airway 
management performed by paramedics on the out-of-hospital 
setting.  
 
Comments:  
Abstract: p.2 line 42:46 rephrase it is a bit confusing  
Overall the abstract is well written.  
 
Introduction: p.4 lines 27:30 run-on sentence  
p.5 line 14 [11-13] not [11][12,13]  
The introduction specifies why the study is important and state the 
objectives.  
 
Methods: p.6 line 16 comma after describe  
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p.8 line 10 [2,3,21]  
p.9 line 32 comma after data and electronically  
p.10 line 29 com after problems  
line 31 comma after deep"  
 
In the analysis, I recommend using a Fisher's Exact test when there 
are small counts in contingency tables. I have not previously seen 
the method used (adding 0.5 to all cells?).  
 
Results: p.14 lines 9,11 place the numbers for the percentages 
directly after the %s  
line 38 comma after average  
 
Discussion: p.19 The fact that seizure/altered level of consciousness 
patients could be due to the fact that ALOC patients may have no or 
less of a protective reflex than a conscious patient.  
 
Overall, excellent revision! 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Responses BMJ Open: Comments:  

Please ensure that your manuscript closely adheres to our Instructions for Authors 

(http://bmjopen.bmj.com/site/about/guidelines.xhtml). For example, the Strengths and Limitations 

section, after the abstract, should be presented in list form and should focus on the methods used in 

the study.  

 

The strengths and limitations section following the abstract was updated accordingly  

 

Abstract: p.2 line 42:46 rephrase it is a bit confusing Overall the abstract is well written.  

 

This section was edited to improve clarity.  

 

Introduction: p.4 lines 27:30 run-on sentence  

 

This was edited accordingly  

 

p.5 line 14 [11-13] not [11][12,13]  

 

This was edited accordingly  

 

The introduction specifies why the study is important and state the objectives.  

 

Methods: p.6 line 16 comma after describe: Done  

p.8 line 10 [2,3,21]: Done  

p.9 line 32 comma after data and electronically: Done  

p.10 line 29 com after problems: Done  

line 31 comma after deep": Done  

 

In the analysis, I recommend using a Fisher's Exact test when there are small counts in contingency 

tables. I have not previously seen the method used (adding 0.5 to all cells?).  

 

This was updated according to the reviewer’s suggestions and the footnotes for Table 2 were updated 

accordingly to make sure the analysis was clear.  
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Results: p.14 lines 9,11 place the numbers for the percentages directly after the %s line 38 comma 

after average: Done  

 

Discussion: p.19 The fact that seizure/altered level of consciousness patients could be due to the fact 

that ALOC patients may have no or less of a protective reflex than a conscious patient.  

 

The word “protective” we used in this sentence was not clear and this section was adjusted 

accordingly. 
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