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VERSION 1 - REVIEW 

REVIEWER Katja Taxis 
University of Groningen, The Netherlands 

REVIEW RETURNED 21-Jul-2014 

 

GENERAL COMMENTS It is a very well written and interesting paper investigating causes of 
intravenous administration errors, an area although some research 
has been carried out, still needs attention. The authors have used 
qualitative methodology to get more insight into underlying causes. 
Although much is known about this subject, this paper is useful in 
investigating the views of nurses in depth.  
The paper may benefit from some clarifications in introduction, 
methods and discussion.  
 
1. Introduction: It would be helpful for readers to give some 
background information on the critical incident technique and why 
this technique was chosen as opposed to other possibilities.  
2. Methods; Data collection: The authors should provide the 
interview guide as an appendix (or in a box if not too long) to provide 
more insight into the data collection method.  
3. Methods; Data analysis: the use of the different 
models/theories/frameworks for the data collection and analysis 
should be better explained. How was the critical incident technique 
useful? What was the connection between the critical incident 
technique and the 2 frameworks teh "Framework theory" and 
Reasons's model of human error theory which were used for data 
analysis. Maybe the authors could give more examples how this 
theoretical approach worked. (as opposed to just using the human 
error theory model) Why did the authors not choose one of the 
existing applications of the Reason model, such as published by 
Vincent et al. on accident causation? The latter has been used in 
similar studies succesfully  
4. A related point. Information in box 1 is very general and the 
reader who is not familiar with the human error theory should get 
some definitions of rule based/knowledge based mistakes etc.  
5. Table 1 should include inforamtion whether or not the errors 
discussed reached the patient and what patient outcome was (if 
known). It should be also addressed in the discussion section 
whether or not this made a difference to the results (and how this 
error was discussed with the interviewer.)  
6. Information in table 1 suggests that some of the errors were in 
fact prescribing errors. In the methods section I miss a definition of 
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an administration error. Did the analysis of prescribing errors (i.e. 
error made by the physician and presumably not detected by nurse) 
gave different results than administration errors (presumably nurse 
made the error)? To put it in other words, should the prescribing 
errors have been excluded from the analysis and only nurse-
originated administration errors discussed?  
7. Results: page 11 line 45, I do not understand the kind of rule 
based mistakes in the following: "one nurse succesfully applied a 
flawed checking process".... Is this really an error or a workaround? 
(this refers back to a lack of defining the different types of active 
failures.  
8. page 12, line 30 and onwards. In this description, I do not really 
see patient-related factors, rather workload seems the issue.  
This relates to a more general point that from methods/results I am 
not sure how authors arrived at the different headings/categories of 
underlying causes. These seem pretty similar to the framework 
defined by Vincet et al, also based on Reasons's models which goes 
back to my earlier questions, why the authors did not choose that 
mode, which probably would have made the results section easier to 
follow. If not following the framework then a good definition of the 
different categories found in teh analysis should be given.  
9. Bullet points on page 3 line 40 suggest that authors achieved 
saturation of themes, but no evidence for this is given in results or 
discussion section.  
10. Could the authors give a bit more concrete advice on what would 
be suitable interventions to address the causes. 

 

REVIEWER Shawn C. Becker, MS, BSN 
United States Pharmacopeial Convention  
United States 

REVIEW RETURNED 20-Aug-2014 

 

GENERAL COMMENTS The aim was to investigate the causes of IV medication 
administration errors but the use of only 20 nurses from two similar 
institutions did not seem adequate for the final conclusions. 
Indicating that future interventions may need to be multmodal didn't 
seem very informative. The nurses interviewed didn't seem articulate 
in describing the errors and reasons for the errors. Most of the 
reasons provided for the errors have been addressed over the past 
sixteen or so years so I'm surprised to see the same excuses being 
used by these nurses. Has nothing changed since the IOM report of 
medication errors. The severity of the errors were not discussed so 
the excuses of rushing, being distracted can't be qualified. Time of 
day should have been addressed while interviewing the nurses to 
give a better understanding of the possibility of fatique or how many 
hours the nurses were working. Conclusion did not seem adequate 
but since not much was learned from 20 nurses it may have been all 
that could be said. A number of complex and multifaceted novel 
interventions may be required is obvious but doesn't tell us how to 
prevent IV MAEs from happening. 
 
I truely didn't feel that anything new came from this paper to assist in 
preventing IV errors. Distractions, fear of reprisal from physicians 
and others with supposedly more experience has gone on forever. 
The literature was adequate but nothing new came from the study. 

 

REVIEWER Maisoon Ghaleb 
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Department of Pharmacy, University of Hertfordshire - UK 

REVIEW RETURNED 10-Sep-2014 

 

GENERAL COMMENTS This is an interesting paper to read.  
The paper need to be proof read for English, there are minor 
grammatical mistakes.  
I have the following comments:  
Abstract:  
Summarise the study well, however, this sentence “Transcribed  
interviews underwent analysis using the Framework approach and 
categorisation” need to be reworded to make it clearer for reader, I 
understand what has been done, but others may find it difficult.  
Introduction:  
It would be useful to provide the reader of the definition of what is IV 
MAEs, as it varies in the literature.  
In this sentence: “missing patients or inadequate/missing equipment” 
I am not sure what it means, need clarification.  
Method:  
It was mentioned that a pre-interview questionnaire was given to 
nurses interested to take part in the study. What was in this 
questionnaire, what sort of information was collected/asked?  
Figure 1 is very useful and well presented.  
Discussion:  
Did the authors found it difficult to categorise the errors into latent or 
active failure?? From my experience it is often difficult. May be it is 
worth commenting on this! 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  
Reviewer Name: Katja Taxis  
Institution and Country: University of Groningen, The Netherlands  
Please state any competing interests or state „None declared‟: None declared  
 
It is a very well written and interesting paper investigating causes of intravenous administration errors, 
an area although some research has been carried out, still needs attention. The authors have used 
qualitative methodology to get more insight into underlying causes. Although much is known about 
this subject, this paper is useful in investigating the views of nurses in depth.  
The paper may benefit from some clarifications in introduction, methods and discussion.  
- We would like to thank the reviewer for taking the time to review our manuscript.  
 
1. Introduction: It would be helpful for readers to give some background information on the critical 
incident technique and why this technique was chosen as opposed to other possibilities.  
- Thank you to the reviewer for this comment. In our „Methods‟ section, we briefly explore the purpose 
of CIT and it‟s prior use in medication error causation research. We also provide an important 
reference which the reader can access if they would like to know more information about the 
technique. However, we agree that we could include some more information about why CIT was 
chosen over other techniques and have amended this paragraph to read: “Face-to-face semi 
structured interviews were conducted by RNK with each nurse participant in hospitals using the 
CIT.[15] The CIT has been used to collect empirical data on the causes of MEs[16,17] and explores 
problems by focusing on the intentions, behaviours and actions of those involved in specific 
situations, as opposed to estimations or generalisations.[15] These characteristics made the CIT a 
more useful data collection tool when compared with in depth interviewing, as it enabled high quality 
relevant data to be gathered from busy nursing staff.”  
 
2. Methods; Data collection: The authors should provide the interview guide as an appendix (or in a 
box if not too long) to provide more insight into the data collection method.  
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- We have included a summary box (new Box 1), which includes a summary of our interview guide.  
 
3. Methods; Data analysis: the use of the different models/theories/frameworks for the data collection 
and analysis should be better explained. How was the critical incident technique useful? What was 
the connection between the critical incident technique and the 2 frameworks teh "Framework theory" 
and Reasons's model of human error theory which were used for data analysis. Maybe the authors 
could give more examples how this theoretical approach worked. (as opposed to just using the 
human error theory model) Why did the authors not choose one of the existing applications of the 
Reason model, such as published by Vincent et al. on accident causation? The latter has been used 
in similar studies succesfully  
- As there are multiple points to consider, we will address each sequentially:  
•Issues concerning the critical incident technique have been considered in point 1 earlier.  
•In terms of the connection between CIT, Framework and Reason‟s model, we provide a brief 
explanation of their relationship below. In the „Methods‟ section, we have made the following 
changes:  
- „Data collection‟: “An interview guide was constructed based on the principles of the CIT and 
previous work investigating PEs[16]…”  
- „Data analysis‟: “Reason‟s model of accident causation was used to inform the generation of themes 
within the Framework approach based on a priori knowledge [9] and emerging data from the 
interviews, and is summarised in Box 2 and Figure 1.[21,22]”  
 
•Explanation of how the techniques link together:  
- The CIT facilitated a focus on exploring specific nursing actions and behaviours underpinning 
emergence of IV MAEs in a time sensitive way. The technique was used as guiding principles during 
development of the interview guide and implementation of the semi-structured interviews  
- The Framework approach allowed us to use Reason‟s model of accident causation in a flexible way, 
whilst also facilitating a systematic and transparent analysis which produced an audit trail. We were 
able to use preliminary thoughts from interview transcription along with a previously produced MAE 
causation framework based on Reason‟s model (see reference [9]) to generate an early thematic 
framework, which was revised at different time points according to emerging themes and subthemes 
from the data.  
- Themes from Reason‟s model were used as theme headings within the Framework approach  
 
•Choice of model: Vincent versus Reason. Whilst we agree that Vincent‟s model could be a suitable 
choice for work such as ours, there were two main explanations for why we chose Reason‟s model of 
accident causation as our thematic framework:  
- Reason‟s model is established in the relevant literature and has been successfully used to explore 
the causes of MAEs and PEs on a number of occasions. We have now added a line of text into our 
'data analysis' section: "This model has been used elsewhere to study causes of 
MEs.[9,16,17,23,24]". Use of this model enhances the comparability of findings between studies.  
- We felt that Reason‟s model retained sufficient flexibility for identification and categorisation of any 
novel emerging themes and subthemes from the data, whereas in Vincents framework a predefined 
list of themes were provided which may not have encapsulated all of our findings.  
 
4. A related point. Information in box 1 is very general and the reader who is not familiar with the 
human error theory should get some definitions of rule based/knowledge based mistakes etc.  
- We have now expanded Box 1 (now Box 2) with more information on categorising active failures.  
 
5. Table 1 should include inforamtion whether or not the errors discussed reached the patient and 
what patient outcome was (if known). It should be also addressed in the discussion section whether 
or not this made a difference to the results (and how this error was discussed with the interviewer.)  
- Errors reaching the patient: we have now included a new column in Table 1 which identifies whether 
the error reached the patient.  
Patient outcome/severity: As our focus was on the causes of IV MAEs rather than their outcome, we 
did not explicitly seek to gather information on the severity of the errors we discussed. Overall, we 
feel that the causes of IV errors offer opportunities for learning and improvement regardless of actual 
or potential patient outcomes.  
 
6. Information in table 1 suggests that some of the errors were in fact prescribing errors. In the 
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methods section I miss a definition of an administration error. Did the analysis of prescribing errors 
(i.e. error made by the physician and presumably not detected by nurse) gave different results than 
administration errors (presumably nurse made the error)? To put it in other words, should the 
prescribing errors have been excluded from the analysis and only nurse-originated administration 
errors discussed?  
- From the errors discussed at interview, we identified four in which prescribing errors were 
implicated. These generally involved poorly written prescriptions or wrong doses prescribed. In these 
cases, nurses described having suspicions concerning the suitability of these prescriptions, but that 
these thoughts were superseded by a complex array of factors such as senior colleague opinion, 
relationships with medical staff, workload, partial knowledge of the drug, and confidence. In the UK, 
Nursing and Midwifery Council guidance clearly states that nurses must check to make sure 
prescriptions are legible and that they are familiar with the particulars of the medication being 
administered (e.g. normal indications, doses, routes of administration and side effects) (see reference 
[35]). These cases illustrated the role of prescribing problems as important antecedents to MAEs.  
 
7. Results: page 11 line 45, I do not understand the kind of rule based mistakes in the following: "one 
nurse succesfully applied a flawed checking process".... Is this really an error or a workaround? (this 
refers back to a lack of defining the different types of active failures.  
- We have now defined the types of active failure, see earlier comment number 4.  
We have revisited this error and examined it in detail, and can confirm that it was not a workaround – 
the nurse in question was subject to a variety of contextual factors and did not intentionally subvert a 
procedure. We have now revised the text to improve clarity.  
 
8. page 12, line 30 and onwards. In this description, I do not really see patient-related factors, rather 
workload seems the issue. This relates to a more general point that from methods/results I am not 
sure how authors arrived at the different headings/categories of underlying causes. These seem 
pretty similar to the framework defined by Vincet et al, also based on Reasons's models which goes 
back to my earlier questions, why the authors did not choose that mode, which probably would have 
made the results section easier to follow. If not following the framework then a good definition of the 
different categories found in teh analysis should be given.  
- Please see our earlier comments regarding choosing Reason‟s model over Vincent‟s model. With 
regard to Patient Factors, whilst we make clear that they adversely impacted on nursing workload we 
also identify (a) illness severity/complexity, (b) distracting patients (conversations during 
administration of medication) and (c) input of relatives (distracting during administration). These 
patient factors also feature in earlier studies of MAEs [9,17].  
 
9. Bullet points on page 3 line 40 suggest that authors achieved saturation of themes, but no 
evidence for this is given in results or discussion section.  
- As generalizability through sample size is not generally a primary consideration in qualitative 
research, we have now amended our „Limitations‟ section in the „Discussion‟ to the following: 
“Recruitment of participants from two NHS hospitals may have limited the representativeness of the 
findings to other health care settings.”  
We have also added a line early in our „Discussion‟ (paragraph one): “Key strengths of this study are 
that it is the first to focus on investigating the causes of IV MAEs using interview based CIT to 
generate detailed error accounts, we achieved data saturation in the main emerging themes and that 
data analysis was carried out using human error theory which facilitated identification of a range of 
systems failures.”  
We now refer to theme saturation in our „Strengths and Limitations‟ section as: “While the sample size 
may limit representativeness of findings to other health care settings, we included a range of nurses 
working in different environments, and data saturation was achieved.”  
 
10. Could the authors give a bit more concrete advice on what would be suitable interventions to 
address the causes.  
- In our „Strengths and limitations‟ and „Discussion‟ sections, we suggest potential interventions to 
reduce IV MAEs in practice, based on nursing accounts. These include the timing of medicines 
administration, the dose checking exercise and nursing task and interruption management. In our 
„Introduction‟ and „Discussion‟ sections, we also refer to the observed limitations affecting reports of 
tested interventions designed to reduce these errors (see reference 10), and where gaps in this field 
exist.  
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At this stage, we are unable to make firm recommendations on what specific interventions should be 
employed in practice, as there is as yet insufficient trial evidence to do so. Our comment that multi-
modal designs may be preferable is based on empirical evidence from this and earlier work in MAEs 
and prescribing errors that individual errors have multiple, interconnecting causes.  
 
Reviewer: 2  
Reviewer Name: Shawn C. Becker, MS, BSN  
Institution and Country: United States Pharmacopeial Convention, United States  
Please state any competing interests or state „None declared‟: None declared  
 
1. The aim was to investigate the causes of IV medication administration errors but the use of only 20 
nurses from two similar institutions did not seem adequate for the final conclusions.  
- As discussed earlier with reviewer 1 (see comment point 9), we did not intend for our sample size to 
infer generalizability as this is not the purpose of this qualitative research. Instead, we recruited 
nurses with a wide range of experience from a variety of clinical backgrounds across two hospitals, 
and note in our limitations section that: “Recruitment of participants from two NHS hospitals may have 
limited the representativeness of the findings to other health care settings.”  
Using interviews with 20 nurses, we collected rich descriptions of the causes of IV MAEs in practice, 
with detailed accounts of their interconnecting nature. The variety of clinical settings from which nurse 
participants originated combined with our observation of main theme saturation (see review 1 point 9) 
indicates that our findings identify the main problems nurses face when preparing and administering 
these medicines, and how these lead to errors.  
 
2. Indicating that future interventions may need to be multmodal didn't seem very informative.  
- In our „Strengths and limitations‟ and „Discussion‟ sections, we suggest potential interventions to 
reduce IV MAEs in practice, based on nursing accounts. These include the timing of medicines 
administration, the dose checking exercise and nursing task and interruption management. In our 
„Introduction‟ and „Discussion‟ sections, we also refer to the observed limitations affecting reports of 
tested interventions designed to reduce these errors (see reference 10), and where gaps in this field 
exist.  
At this stage, we are unable to make firm recommendations on what specific interventions should be 
employed in practice, as there is as yet insufficient trial evidence to do so. Our comment that multi-
modal designs may be preferable is based on empirical evidence from this and earlier work in MAEs 
and prescribing errors that individual errors have multiple, interconnecting causes.  
 
3. The nurses interviewed didn't seem articulate in describing the errors and reasons for the errors.  
- It would have been useful for the reviewer to provide some examples in this case. As with many 
reports of qualitative research, due to word limit constraints we were not able to include complete 
quotations from nurses on the causes of their errors which contained details of the type of error and 
medication(s) involved. However, the quotes we provide clearly emphasise the causes of errors, and 
required only minor insertion of explanatory text by the researcher s (in [] brackets). Further details 
about the identified errors are also summarised in Table 1.  
 
4. Most of the reasons provided for the errors have been addressed over the past sixteen or so years 
so I'm surprised to see the same excuses being used by these nurses. Has nothing changed since 
the IOM report of medication errors.  
- Whilst much research has investigated the prevalence and nature of MAEs over the last few 
decades, errors continue to be a common occurrence in hospitals (see references [4] and [5]). This 
may be a reflection of the (up until recently) limited understanding of how these errors occurred in 
practice (see reference [9]), and the limited impact of remedial interventions (see reference [10]).  
We would not describe these stated causes as „excuses‟ from nurses. Instead, they are windows into 
the complexities of practice for these health care professionals, and we feel that our manuscript 
shows areas of practice where effective and sustainable remedial solutions may be targeted, drawing 
on underpinning theory.  
 
5. The severity of the errors were not discussed so the excuses of rushing, being distracted can't be 
qualified.  
- Please see reviewer 1 comments (point 5) for more details. As our focus was on the causes of IV 
MAEs rather than their outcome, we did not routinely seek information on the severity of the errors. 
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We feel that the causes of any error offer opportunities for learning and improvement regardless of 
actual or potential severity, and harm may arise due to complex patient factors which may not be 
clearly attributable to the error itself.  
We disagree with the reviewer regarding the argument that missing severity data means that the error 
causes cannot be qualified.  
 
6. Time of day should have been addressed while interviewing the nurses to give a better 
understanding of the possibility of fatique or how many hours the nurses were working.  
- Whilst this is an interesting consideration and one that we did explore during the interviews, hours of 
work did not emerge as an important cause of these specific errors. Timing did however emerge in 
relation to other activities on the ward and weekend working (see „Discussion‟).  
 
7. Conclusion did not seem adequate but since not much was learned from 20 nurses it may have 
been all that could be said. A number of complex and multifaceted novel interventions may be 
required is obvious but doesn't tell us how to prevent IV MAEs from happening.  
- As discussed earlier in reviewer 1 (points 9 and 10) and reviewer 2 (point 1) comments, the sample 
size we used for this qualitative research generated rich contextual data on the causes of IV MAEs, 
some of which has not featured strongly in previous studies of IV MAE origins. The sample size was 
not gathered in order to be representative, but instead captures perspectives on error causes from a 
variety of nursing seniority grades in different clinical environments. In our „Introduction‟ and 
„Discussion‟ sections, we make numerous references to potential avenues for future research, as well 
as challenges affecting existing accounts of remedial interventions. At this stage, we are unable to 
make firm recommendations on what specific interventions should be employed in practice, as there 
is as yet insufficient trial evidence to do so. Our comment that multi-modal designs may be preferable 
is based on empirical evidence from this and earlier work in MAEs and prescribing errors that 
individual errors have multiple, interconnecting causes.  
 
8. I truely didn't feel that anything new came from this paper to assist in preventing IV errors. 
Distractions, fear of reprisal from physicians and others with supposedly more experience has gone 
on forever. The literature was adequate but nothing new came from the study.  
- We were disappointed to read these reviewer comments, especially considering the opinions of the 
other reviewers, who found the paper interesting (reviewers 1 and 3) and useful in an area requiring 
further study (reviewer 1). If the reviewer had provided examples of sources used to generate this 
argument, such as robust qualitative research investigating the causes of IV MAEs over the last few 
decades beyond that which was referenced in our paper, we might have been able to address these 
comments more specifically. Whilst some specific error causes that reviewer 1 cites in point 8 do exist 
in the literature, in our opinion the way in which individual error causes such as these interact with 
other factors to lead to errors has not been sufficiently explored in previous studies.  
We are confident that this manuscript adds new and important knowledge to the research literature 
concerning the causes of IV MAEs, as it uses a qualitative method to explore the interconnected and 
multifactorial nature of these errors. We feel that it would be a useful resource in devising novel 
remedial strategies in the future.  
 
Reviewer: 3  
Reviewer Name: Maisoon Ghaleb  
Institution and Country: Department of Pharmacy, University of Hertfordshire - UK  
Please state any competing interests or state „None declared‟: None  
 
This is an interesting paper to read.  
- The paper need to be proof read for English, there are minor grammatical mistakes.  
- Many thanks to the reviewer for agreeing to review our manuscript, we have now re-read the work 
and corrected any grammatical mistake we found.  
 
I have the following comments:  
Abstract:  
- Summarise the study well, however, this sentence “Transcribed interviews underwent analysis using 
the Framework approach and categorisation” need to be reworded to make it clearer for reader, I 
understand what has been done, but others may find it difficult.  
- We have now amended this line to read: „Transcribed interviews were analysed using the 
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Framework approach, and emerging themes were categorised according to Reason‟s model of 
accident causation.‟  
 
Introduction:  
- It would be useful to provide the reader of the definition of what is IV MAEs, as it varies in the 
literature.  
- We have now included an MAE definition: „a deviation  
from the prescriber‟s medication order as written on the patient‟s chart, manufacturers‟ 
preparation/administration instructions, or relevant institutional policies.‟  
 
- In this sentence: “missing patients or inadequate/missing equipment” I am not sure what it means, 
need clarification.  
- This sentence now reads: „…sharing bad practice, lack of IV access for individual patients and 
deficiencies in the design of related equipment.[11,12]‟  
 
Method:  
- It was mentioned that a pre-interview questionnaire was given to nurses interested to take part in the 
study. What was in this questionnaire, what sort of information was collected/asked?  
- This questionnaire asked nurses to record some basic demographic information (name, job title, 
length in post, ward, contact details). It also asked the nurses to choose a preferential method for the 
researcher to contact them (e.g. email). Finally, nurses were asked if they had recently been or were 
currently involved in another research study.  
The questionnaire was completed by nurses interested in taking part, before being returned to the 
researcher using free post envelope. The researcher would then contact the nurse using the 
preferred method to arrange an interview date/time/place.  
 
- Figure 1 is very useful and well presented.  
- Thank you.  
 
Discussion:  
- Did the authors found it difficult to categorise the errors into latent or active failure?? From my 
experience it is often difficult. May be it is worth commenting on this!  
- Whilst we did not face many difficulties distinguishing active and latent failures, some of the errors 
we studied contained more than one active failure which took time to extract.  

 

VERSION 2 – REVIEW 

REVIEWER Katja Taxis 
University of Groningen 

REVIEW RETURNED 07-Nov-2014 

 

GENERAL COMMENTS My concerns have been adequately addressed in this revised 
version.   
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