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Dear Prof. Jena  
 

Manuscript ID BMJ.2016.032144 entitled "Adverse outcomes during the transition to a new electronic 

health record"  

 

Thank you for sending us your paper. We sent it for external peer review and discussed it at our 

manuscript committee meeting. We recognise its potential importance and relevance to general medical 

readers, but I am afraid that we have not yet been able to reach a final decision on it because several 

important aspects of the work still need clarifying.  

 
The comments of the reviewers are not supportive and they raise many important points. We would like 

to see how you respond to these points (and revise the manuscript accordingly) before making a final 

decision on the manuscript. We encourage you to revise the paper but we will have to be convinced that 

you address these comments appropriately before proceeding with the process.  

 

We hope very much that you will be willing and able to revise your paper as explained below so that we 

will be in a better position to understand your study and decide whether the BMJ is the right journal for 

it. We are looking forward to reading the revised version and, we hope, reaching a decision.  

 

 
Jose Merino  

jmerino@bmj.com  

 

https://mc.manuscriptcentral.com/bmj?URL_MASK=e7151e644d864157ace67cf3f98bfd43  

 

Comments from Reviewers  

 

Reviewer: 1  

 
This large scale observational study uses a robust diff-in-diff analysis to determine the effect of EHR 

implementation "go live" on adverse outcomes including mortality, readmission, and adverse safety 

events across 17 hospitals and 399 control hospitals in the same referral region as the intervention 

hospitals. This study is original, well-written, the background is well-researched and up-to-date, and the 

methods rigorous to answer an important question regarding the safety of EHR implementation. The 

large scale and appropriate use of diff-in-diff analysis make the results more reliable and credible. I 

found the following major issues in my review:  

 

1. Selection bias: the 17 intervention hospitals with eligible go-live dates were selected from 71 

potentially eligible hospitals whose hospital IT leadership responded to emails regarding go-live date that 
were sent to 171 potentially eligible hospitals. The authors should compare outcomes between randomly 

selected hospitals that were responders and non-responders to mitigate the possibility of selection bias. 

This should also be mentioned in the Limitations portion of the discussion.  

 

2. Length of follow-up: the authors state in the limitations that the "analysis focused on the short-term 

impact of EHR implementation and should not be interpreted as assessing its long-term impact." They 

also did not explore implementation strategies immediately following go-live, stating that "advanced 

planning among hospitals undergoing EHR implementation" may have contribute to the lack of difference 

in outcomes pre- and post-implementation. This combination limits interpretation of the analysis as 
during the study period, many hospitals were incorporating a "staffing up" model in the weeks 

immediately following go-live. If this were the case, adverse events and unintended consequences might 

be most amplified in the 30-90 day range. This should be mentioned in the limitations as well as a call for 

future work for analyses extending farther into both the short and long term effects of EHR 

implementation to see if this effect is sustained or changes. Furthermore, this calls into question its 

relevancy/relationship to past studies, e.g., Han 2005 followed 18-months post-implementation. 

3. Sample size power: seems adequate. However, power calculations do not appear to have been done a 

priori. This should be discussed in the limitations  

 
Other issues:  

-introduction does not mention HITECH act and its effect on EHR adoption  

-intro paragraph 2, sentence 2: should mention the broad concept of unintended consequences and could 

address usability challenges as well  

-limitations should mention that hospitals adopting their first EHR in 2011-2012 could be considered 

majority adopters in the Diffusion of Innovation model [Rogers 1962] and, therefore, would be more 

likely to benefit from the experiences of innovators and early adopters  

-falsification tests should be explained  

-ethics statement should be extended to explain IRB exemption. e.g., all data de-identified?  

-Table 1 would be more valuable if it included columns on adjusted outcome rates at the control sites as 
well. This would allow the reader to quickly calculate their own diff-in-diff.  

 

 

Additional Questions:  

Please enter your name: Edward R. Melnick  

 

Job Title: Assistant Professor  



 

Institution: Yale School of Medicine  

 

Reimbursement for attending a symposium?: No  
 

A fee for speaking?: No  

 

A fee for organising education?: No  

 

Funds for research?: Yes  

 

Funds for a member of staff?: No  

 
Fees for consulting?: No  

 

Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests (please see BMJ policy) please declare them here: Dr. Melnick is 

supported by grant number K08HS021271 from the Agency for Healthcare Research and Quality. The 
content of this review is solely the responsibility of Dr. Melnick and does not necessarily represent the 

official views of the Agency for Healthcare  

Research and Quality.  

 

 

Reviewer: 2  

 

Comments:  

This seems very relevant to patients and caregivers. We hear all the time about the implementation of 
EHRs and this is a valid question - whether the "focus" of caregivers is diverted and that patients can 

suffer adverse outcomes. Great concept.  

 

Caveat: this is my first peer review so the below are largely my thoughts. This seems to be a well 

designed study so I'm not sure how I can be helpful; these were just questions that came up for me.  

 

The July effect and the weekend effect are mentioned - does their study correct for these effects? One 

hospital reported a more than doubling of mortality in the five months after implementing an EHR. 

(Citation 17) Their evidence seems to show that it may not have been due to the implementation of the 

EHR, but the introduction of this single case doesn't fit with the overall findings of the paper, and these 
effects aren't discussed. Maybe outside the scope of this paper, but these notes do seem to run counter 

to the findings of their study and further explanation of "why" would be interesting. These are noted 

more in the discussion I see.  

 

I see they identified hospitals in subgroup analyses, but are there different results between their two 

criteria: hospitals which implemented EHRs and hospitals which switched to a new one? As a patient, am 

I better off seeking treatment at a hospital that has just implemented an EHR, or one that has just 

switched vendors?  

 
Might these results be different for different demographic patient populations? They used medicare data, 

but in facilities that see largely privately insured patients, would the hospital be more or less equipped to 

manage their patients and the EHR implementation? Possibly another study.  

 

Also possibly another study, but their results beg the question of whether Epic systems are simply easier 

to implement. If the 14 epic sites were implementing product from a different vendor, would the results 

change? Maybe that's for marketing folks to figure out, but as a patient, I think it would be relevant to 

me to know if I'm admitted to a hospital that is implementing an Epic EHR I have less to worry about 

statistically than if I'm admitted to one implementing an EHR from Cerner.  
 

Further discussion of advanced planning and clinical resiliency would be beneficial to readers planning to 

implement.  

 

I may have missed a note on geographical distribution of the hospital regions that were studied, but this 

may bear mentioning in the limitation if the sites were geographically localized.  

 

I think the first word in this sentence of the abstract should be "The": This purpose of this study was to 

assess the short-term impact of inpatient EHR implementation on patient outcomes of mortality, 

readmissions and adverse safety events.  
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Please enter your name: Dana E. Connors  

 

Job Title: Project Manager  

 

Institution: AcademyHealth  
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Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  
 

A fee for organising education?: No  

 

Funds for research?: No  

 

Funds for a member of staff?: No  

 

Fees for consulting?: No  

 
Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests (please see BMJ policy) please declare them here: No competing 

interests  

 

 
Reviewer: 3  

 

This work presents an original and timely study on the short-term impact of EHRs implementation across 

multiple sites. The findings are indicating no negative effects on short-term mortality, adverse safety 

events and readmissions, as I can read from the authors.  

 

Two main aspects are reproducibility of the study, and generalizability.  

 

Reproducibility: the control group is constructed on the basis of HRR (hospital referral region), which 
makes the study very localized. The outcomes of interests are mainly two: 30-day mortality and re-

admissions, plus adverse events.  

 

This is reasonable and probably questionable without running a bit of sensitivity analysis around it, 

considering that it is more critical approaching the startup period than moving on with time. In a scenario 

of achieved stabilization, say, the expectation is probably different from the one which may present 

under shorter time-frames, and this would also be dependent on the conditions taken into consideration.  

 

Chronic conditions and diagnostic categories are necessarily selected, and thus results hold conditioned 

to the choice that was made.  
 

Logistic regression as a model is an acceptable choice as a baseline. Something more sophisticated to 

treat the covariates structure is not presented.  

 

Generalizability: specific organization details were not investigated in their correlation with outcomes 

(and this is an important aspect for policy makers, as given the hospital dimension taken into 

consideration (>150 beds) it would be extremely important to infer about the most efficient conditions 

under which the translation occurs smoothly).  

 
At the territory level, heterogeneity is mitigated by the choice of hospital size, but this leads to an 

important consideration. Patients' conditions may require a more or less specialized health facility or 

structure, and relatively large size of the hospital is probably not the only parameter needed.  

Thus, an accurate choice of covariates is required for generalizability to be safely considered.  

 

I would like the authors can clarify on the above points, which suggest limitations of the study which I 

have not read about.  
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Please enter your name: Enrico Capobianco  
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Funds for research?: No  
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Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 
Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests (please see BMJ policy) please declare them here:  

 

 

Reviewer: 4  

 

The chief concern with the manuscript is the lack of underlying theory and motivation for the analysis. 
The authors note, “Not surprisingly, many have raised concerns that EHR implementation may adversely 

impact patient safety and efficiency in the weeks to months following transition." It is not clear that 

unspecified and unfocused concern is an adequate motivation to conduct a study without a strong 

theoretical model that links a change in the process of communicating and documenting to demonstrable 

changes in patient outcomes. The authors note, “One hospital reported a more than doubling of mortality 

in the five months after implementing an EHR". In fact, this paper did not report on an EHR but rather a 

computerized physician order entry system. Moreover, the authors of that paper note that a different 

group of investigators within their hospital noted improvement in mortality during that same time period 

raising issues about the veracity of their claim. The authors do not make a strong case for a mechanism 

underlying changes in documentation leading causally to a change in undifferentiated mortality, 
undifferentiated readmissions, and hospital complications such as the development of decubitus ulcers.  

 

Although the authors have utilized robust methods, the underlying theory and causal pathways are 

insufficiently developed to warrant an analysis of the type provided.  

 

Additional Questions:  

Please enter your name: Laurence McMahon  

 

Job Title: Professor  
 

Institution: University of Michigan  

 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  

 

A fee for organising education?: No  

 

Funds for research?: No  
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Fees for consulting?: No  

 

Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  
gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests (please see BMJ policy) please declare them here:  

 

 

Reviewer: 5  

 

Recommendation:  

 
Comments:  

General  

 

This paper reports a before-after study of potential adverse outcomes associated with the transition 

(either initial installation, or migration to a new) EHR, as assessed by 30-day all cause mortality, 

readmissions and PSI events. The design is strengthened by the use of non-changing hospitals as 

comparators in a difference-in-differences scheme, which removes many of the concerns of a simple 

before-after design.  

 

Major comments  
 

1. Given that the majority of care delivery organisations have already installed EHRs, (the great majority, 

at least in the US, anew), is this study even needed now? The horse is out of the barn. The notion that 

we may have dodged the bullet is reassuring, but does anyone care now? This comment does not reflect 

on the validity of the paper, but rather on its interest for readers.  

 

2. The outcomes in this study are very distal, and may not be sensitive to disruptions in care processes 

http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf
http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf


which are potentially hazardous but are compensated for by greater effort from the care delivery 

organisations and front-line providers. The PSI measure in particular has been criticized as insensitive 

[1].  

 
3. Hospitals typically anticipate and attempt to compensate for the disruptions occasioned by the 

deployment of a new EHR. That they are successful in this is laudable, but is not necessarily an 

endorsement of the EHR; they could presumably similarly compensate for hurricanes or other anticipated 

stressors. Similarly, front-line providers are sensitive and responsive to disruptions in care trajectories, 

and often able to compensate for them [2]. Successful compensation tends to remove the evidence of 

potential harm; the paper should acknowledge this problem. One can imagine an edict that caregivers 

must always stand on one leg – doubtless mortality would not increase, but that would not be evidence 

that two legs are important.  

 
4. The paper compares admissions in the target hospitals to previous periods at the same hospitals, but 

pointedly avoids comparison to the control hospitals, in contrast to the other comparisons in the study. 

Since hospitals commonly reduce clinic visits, elective procedures, etc, in anticipation of a “big bang” go-

live, this comparison would be important. This shift in comparator tends to give the sense the authors are 

favourably biased towards the notion of EMR installation as being a non-event; this may not at all be 

true, but the paper should try to avoid giving that impression.  

 

5. The detail in the appendices is a delight to reviewers – the authors should be commended for this 

additional effort. It only adds to the credibility of the work.  

 
References  
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**Information for submitting a revision**  

 

Deadline: Your revised manuscript should be returned within one month.  

http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf


 

How to submit your revised article: Log into http://mc.manuscriptcentral.com/bmj and enter your Author 

Center, where you will find your manuscript title listed under "Manuscripts with Decisions." Under 

"Actions," click on "Create a Revision." Your manuscript number has been appended to denote a 
revision.  

 

You will be unable to make your revisions on the originally submitted version of the manuscript. Instead, 

revise your manuscript using a word processing program and save it on your computer. Once the revised 

manuscript is prepared, you can upload it and submit it through your Author Center. When submitting 

your revised manuscript, you will be able to respond to the comments made by the reviewer(s) and 

Committee in the space provided. You can use this space to document any changes you make to the 

original manuscript and to explain your responses. In order to expedite the processing of the revised 

manuscript, please be as specific as possible in your response to the reviewer(s). As well as submitting 
your revised manuscript, we also require a copy of the manuscript with changes highlighted. Please 

upload this as a supplemental file with file designation ‘Revised Manuscript Marked copy’. Your original 

files are available to you when you upload your revised manuscript. Please delete any redundant files 

before completing the submission.  

 

When you revise and return your manuscript, please take note of all the following points about revising 

your article. Even if an item, such as a competing interests statement, was present and correct in the 

original draft of your paper, please check that it has not slipped out during revision. Please include these 

items in the revised manuscript to comply with BMJ style (see: http://www.bmj.com/about-

bmj/resources-authors/article-submission/article-requirements and  
http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists).  

 

Items to include with your revision (see http://www.bmj.com/about-bmj/resources-authors/article-

types/research):  

 

1. What this paper adds/what is already known box (as described at 

http://resources.bmj.com/bmj/authors/types-of-article/research)  

 

2. Name of the ethics committee or IRB, ID# of the approval, and a statement that participants gave 
informed consent before taking part. If ethics committee approval was not required, please state so 

clearly and explain the reasons why (see http://resources.bmj.com/bmj/authors/editorial-

policies/guidelines.)  

 

3. Patient confidentiality forms when appropriate (see http://resources.bmj.com/bmj/authors/editorial-

policies/copy_of_patient-confidentiality).  

 

4. Competing interests statement (see http://resources.bmj.com/bmj/authors/editorial-

policies/competing-interests)  

 
5. Contributorship statement+ guarantor (see http://resources.bmj.com/bmj/authors/article-

submission/authorship-contributorship)  

 

6. Transparency statement: (see http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-

checklists/transparency-policy)  

 

7. Copyright statement/licence for publication (see http://www.bmj.com/about-bmj/resources-

authors/forms-policies-and-checklists/copyright-open-access-and-permission-reuse)  

 
8. Data sharing statement (see http://www.bmj.com/about-bmj/resources-authors/article-

types/research)  

 

9. Funding statement and statement of the independence of researchers from funders (see 

http://resources.bmj.com/bmj/authors/article-submission/article-requirements).  

 

10. Patient involvement statement (see http://www.bmj.com/about-bmj/resources-authors/article-

types/research).  

 
 

11. Please ensure the paper complies with The BMJ’s style, as detailed below:  

 

a. Title: this should include the study design eg "systematic review and meta-analysis.”  

 

b. Abstract: Please include a structured abstract with key summary statistics, as explained below (also 

see http://resources.bmj.com/bmj/authors/types-of-article/research). For every clinical trial - and for 

any other registered study- the last line of the abstract must list the study registration number and the 

name of the register.  

 
c. Introduction: This should cover no more than three paragraphs, focusing on the research question and 

your reasons for asking it now.  

 

d. Methods: For an intervention study the manuscript should include enough information about the 

intervention(s) and comparator(s) (even if this was usual care) for reviewers and readers to understand 

fully what happened in the study. To enable readers to replicate your work or implement the 

interventions in their own practice please also provide (uploaded as one or more supplemental files, 



 

including video and audio files where appropriate) any relevant detailed descriptions and materials. 

Alternatively, please provide in the manuscript urls to openly accessible websites where these materials 

can be found.  

 
e. Results: Please report statistical aspects of the study in line with the Statistical Analyses and Methods 

in the Published Literature (SAMPL) guidelines http://www.equator-network.org/reporting-

guidelines/sampl/. Please include in the results section of your structured abstract (and, of course, in the 

article's results section) the following terms, as appropriate:  

 

i. For a clinical trial: Absolute event rates among experimental and control groups; RRR (relative risk 

reduction); NNT or NNH (number needed to treat or harm) and its 95% confidence interval (or, if the 

trial is of a public health intervention, number helped per 1000 or 100,000.)  

ii. For a cohort study: Absolute event rates over time (eg 10 years) among exposed and non-exposed 
groups; RRR (relative risk reduction.)  

iii. For a case control study:OR (odds ratio) for strength of association between exposure and outcome.  

iv. For a study of a diagnostic test: Sensitivity and specificity; PPV and NPV (positive and negative 

predictive values.)  

v. For a systematic review and/or meta-analysis: Point estimates and confidence intervals for the main 

results; one or more references for the statistical package(s) used to analyse the data, eg RevMan for a 

systematic review. There is no need to provide a formal reference for a very widely used package that 

will be very familiar to general readers eg STATA, but please say in the text which version you used. For 

articles that include explicit statements of the quality of evidence and strength of recommendations, we 

prefer reporting using the GRADE system.  
 

f. Discussion: To minimise the risk of careful explanation giving way to polemic, please write the 

discussion section of your paper in a structured way. Please follow this structure: i) statement of principal 

findings of the study; ii) strengths and weaknesses of the study; iii) strengths and weaknesses in relation 

to other studies, discussing important differences in results; iv) what your study adds (whenever possible 

please discuss your study in the light of relevant systematic reviews and meta-analyses); v) meaning of 

the study, including possible explanations and implications for clinicians and policymakers and other 

researchers; vi) how your study could promote better decisions; vi) unanswered questions and future 

research  
 

g. Footnotes and statements  

 

Online and print publication: All original research in The BMJ is published with open access. Our open 

access policy is detailed here: http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-

checklists/copyright-open-access-and-permission-reuse. The full text online version of your article, if 

accepted after revision, will be the indexed citable version (full details are at 

http://resources.bmj.com/bmj/about-bmj/the-bmjs-publishing-model). The print and iPad BMJ will carry 

an abridged version of your article. This abridged version of the article is essentially an evidence abstract 

called BMJ pico, which we would like you to write using the template downloadable at 
http://resources.bmj.com/bmj/authors/bmj-pico. Publication of research on bmj.com is definitive and is 

not simply interim "epublication ahead of print", so if you do not wish to abridge your article using BMJ 

pico, you will be able to opt for online only publication. Please let us know if you would prefer this option. 

If your article is accepted we will invite you to submit a video abstract, lasting no longer than 4 minutes, 

and based on the information in your paper’s BMJ pico evidence abstract. The content and focus of the 

video must relate directly to the study that has been accepted for publication by The BMJ, and should not 

stray beyond the data.  
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