
20-May-2016  

 

Dear Mr. Sahni  

 

Manuscript ID BMJ.2016.033058 entitled "Surgeon Specialization and Operative Mortality in the United States"  
 

 

 

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.  

 

We hope very much that you will be willing and able to revise your paper as explained below in the report from the manuscript 

meeting, 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.  
 

 

Georg Roeggla  

groggla@bmj.com  

 

 

**Report from The BMJ’s manuscript committee meeting**  

 

These comments are an attempt to summarise the discussions at the manuscript meeting. They are not an exact transcript.  
 

Manuscript meeting 19.05.2016  

 

Wim Weber (chair), Doug Altman (stats), Elizabeth Loder, Georg Roggla, Alison Tonks, Jose Merino, Tiago Villanueva, Rubin 

Minhas, Jessamy Bagenal, Amy Price  

 

Decision: Ask for Revision  

 

The committee was interested in the topic of your research. It adds to our understanding of the relationship between surgical 

volume and outcomes by suggesting that specialisation may explain some or all of this. That seems useful. The definition of 
specialisation furthermore does not depend on self-described specialization or labelling (eg board certification) but rather on 

the proportion of these surgeries out of all done by a particular doctor.  

 

The following concerns were mentioned:  

 

• The title and discussion both imply that the findings are generalisable to surgery in general. Is that overstating things when 

you have looked at only 8 procedures?  

• The committee shared the reviewers concerns.  

• What is the relevance of your findings for countries where most patients can’t choose their surgeon if they aren’t private 
patients?  

• You might consider citing Birkmeyer BMJ 2005;331:821.  

• Interesting RQ with a new angle on the volume-outcome relationship.  

• These procedures are nevertheless quite specialised (not all surgeons do oesophagostomies or pancreatic resections, for 

example) and it would have been interesting to see whether this travels to procedures that are more commonplace 

(cholecystectomy, orthopaedic surgery, etc).  

• If you take surgeon specialisation as “the surgeon’s volume for a given procedure divided by his/her total operative volume 

across all procedures” how can you conclude that “ For several common procedures, surgeon specialization is an important 

predictor of operative mortality independent of procedure volume” when volume is how you have measured specialisation?  

• Specialisation has been taken as a factor of volume of a procedure so how can it be independent?  
• We understand that “a surgeon performing 20 procedures, of which 20 are valve replacements (denoting 100% specialization 

in the procedure), would have lower operative mortality rates than a surgeon who performs 100 total operations, of which 40 

are valve replacements (denoting 40% specialization in the procedure)” but this is rarely the case in the countries where 

specialisation is already prominent.  

• It also depends on how surgeons log things – some log books will count an oesophagostomy as four different 

operations/steps that will all count towards a volume.  

• How have you adjusted/counted for group consultant operating – now very common for all the procedures analysed.  

• In general this manner of measuring specialisation will bias against older surgeons with a larger volume of overall surgeries – 

which means that there are several confounding factors – are they taking harder cases because they are more experienced? 
Are they using different techniques – lap versus open.  

• “We further limited patients based on specific diagnoses and other procedures performed (see Appendix for ICD9 codes). To 

avoid adverse mortality effects due to delays in performing surgery, we limited patients to those with procedures performed 

within three days of admission.” Does this mean that you only looked at emergency cases?  

• We would like more information on comorbidity.  

• A statement on specialisation and decision making could be helpful: Does choosing less patients to operate on mean that you 

can increase your ‘specialisation’ then are we just seeing more cautious surgeons as specialists?  

• The patient reviewer raises an important question about the value of the 30-day outcome. Could you add a few sentences 

and perhaps a citation or what they did to know/decide the preferences that were important to patients?  

 
Statistical comments:  

 

• The definition of specialization looks at % of volume not absolute amount. I think this is OK as there is a lot of heterogeneity 

across procedures in actual numbers. I think the same reason underlies the authors’ use of 4 groups based on quartiles rather 

than use actual % specialization. Did the authors also consider using amount of specialization as a continuous variable?  

• In adjusted models it is unclear whether continuous covariates were kept as continuous.  

• There are only 3 quartiles, the 3 values that divide the data into 4 equal quarters. Please don’t use quartile to mean a 

quarter of the data. (NB inter-quartile range is the range from 1st to 3rd quartile.)  

• Does Table 3 show relative OR or RR?  



• The text says that RRs were obtained from logistic models but it needs to be clear which are presented in tables.  

• Table 4: I’m not convinced one can simply compare the percentages for specialization and volume taken from different 

analyses of the same data. But the last column shows impact on volume effect of adding specialization, which is ok I feel. But 

none of the numbers in this table has uncertainty indicated which I guess is large in some cases. Can CIs be added?  

 
This discussion led to the decision to ask for revision.  

 

First, please revise your paper to respond to all of the comments by the reviewers. Their reports are available at the end of this 

letter, below. Please also respond to the additional comments by the committee.  

 

In your response please provide, point by point, your replies to the comments made by the reviewers and the editors, 

explaining how you have dealt with them in the paper.  

 

Comments from Reviewers  

 
Reviewer: 1  

 

Recommendation:  

 

Comments:  

Many thanks for asking me to review this paper on specialisation and operative mortality.  

1. Abstract - I think it would read better if there was simpler language used. For example - in the conclusion, it would make 

more sense to me if it read "surgeons specialising in one procedure have lower mortality rates than those who have a broader 

practice (if this is indeed what you mean).  
Also - page 3 line 8 - it would make more sense to me if you wrote 15 percent relative risk reduction, otherwise I am left 

hanging, wondering a 15 percent reduction from what.  

Line 15 - I'm not really sure what 9 to 100 percent of the volumes outcomes relationship means - this only became clearer 

when I found it later on in the manuscript and I could un-pick what it meant.  

2. Page 4 - 'what this paper adds' - why does this title appear twice (what this study adds appears further down)  

3. page 4 - line 13 - do you mean other high risk industries like oil rig engineering? I assume you don't mean telephone or car 

manufacturing?  

4. page 5 - line 20 "there is reason to believe that the degree to which a surgeon specialises in a specific procedure may be as 

important as the frequency that he or she performs it" - this makes no sense. The frequency with which they perform that 

specific procedure IS THE SAME THING as how specialised they are - isn't it? If they do a valve replacement more frequently 
than anything else (in 20 procedures, 19 of them are valve replacements) - they are more specialised. Don't you mean to say - 

""there is reason to believe that the degree to which a surgeon specialises in a specific procedure may be as important as the 

total volume of operations they perform" - because previously the focus has been on volume, and now we are saying that 

specialisation is just as important?  

5. Page 5 - line 51 - I would be careful to define the phrase 'claims data' for a UK audience. To me, when someone tells me 

they are making a claim, it means they are suing someone.  

6. page 6 - why did you choose 2008-2013?  

7. page 7 - line 15 - when you say beneficiaries, do you mean patients?  

and why did you only include people having operations aged 66 years and older?  
I want to know if specialisation has an effect for surgeons operating on younger people like me.  

8.page 8 - I assume when you looked at co-morbidity profile that you adjusted for the fact that some surgeons will operate on 

many more high anaesthetic risk patients than others.  

Also - what are hospital specific factors? How much money the organisation has? How much under-staffed they are? How 

exhausted the surgeons are covering too many shifts?  

line 39 - what are the 'standard methods'  

9. Page 9 - I would take care making the statement that you wanted to focus on 30 day mortality because it is the most 

important outcome for patients, unless you can reference it. I realise this is a very important outcome for surgeons. I also 

realise many patients (including myself) would not want to day before 30 days. However, some people may prefer to die than 

to wake up with a terrible complication and have a very low quality of life, making quality of life a more important outcome.  
This is a complex issue (defining what is THE MOST important outcome for all patients) and I would take care with it.  

10. Page 9 - line 30 - I would explain that 94 percentage points in CABG denotes (I presume more?) specialisation.  

11. page 10 - line 3 - have you already defined what you mean by 'highly' specialised? 60 percentage points? 70 percentage 

points? 80?  

12. page 12 - line 11 I would replace 'improved mortality' with reduced mortality  

line 22 - I agree with all of the possible mechanisms by which low mortality with increased specialisation might be mediated, 

but I wonder if there are others? For example - if a surgeon is more specialised, does that mean the team he most often works 

with in the operating room are also more specialised? Do they gel better as a team, are they able to predict what is going to 

happen with more ease?  
line 41 - I acknowledge your limitation that there are restrictions with claims data, what about problems with the claims data 

being incorrectly coded - I know there have been all sorts of issues with coding in the UK.  

13. page 13 - I am not sure if this is a valid point, but after I finished reading the paper I was left wondering about it. If a 

surgeon has a higher specialisation but still has to commit to trauma lists, and covering the lists of his colleagues when they 

are sick or on holiday, does this mean that the mortality rate in these other specialties then goes up because the surgeon is so 

focussed on one particular thing? In which case should a cohort of surgeons with a broader interest be retained to respond to 

these organisational needs, leaving more specialised surgeons out of those other expected responsibilities?  

 

 

 
 

 

Additional Questions:  

Please enter your name: Emma Jones  

 

Job Title: Patient reviewer  

 

Institution: Leicester Hospitals  

 



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: I have no conflict of interest  

 

 

Reviewer: 2  

 

Recommendation:  
 

Comments:  

Sahni et al. present a large retrospective US database analysis on association of surgeon specialization and mortality. This 

manuscript consists of a rationale extension of the approach to compare centre volume and mortality of surgical procedures. 

For the definition of surgical speciality claims data rather than board certification were used, which is very appropriate. In the 

same way the decision to concentrate on the same procedures as reported from Birkmeyer et al. for the volume-outcome 

relationship is appropriate and allows relative comparisons. Overall, the methods used are rationale. Some more outcomes 

could be reported as stated below. Tables and figures are well presented and the discussion is well done with discussion of the 

major limitations. The study is reported according to the STROBE checklist, which is appropriate.  

 
I thank for the opportunity to improve this manuscript and have a few concerns to be addressed.  

 

1. Title: For visibility issues, please add the study design e.g. ” - a retrospective database analysis”  

 

Abstract:  

Results:  

2. One sentence on the results for “lung resection, cystectomy, pancreatic resection, and esophagectomy” should be reported.  

3. Page 3, line 10: Which five procedures?  

 
What this paper adds  

4. Page 4, line 17: “no one to our knowledge has examined the association between a surgeon's specialization in a given 

procedure and patient outcomes” Please rephrase because “surgeons operative experience” is a common co-variable in 

evaluating endpoints in surgical RCT. However, you are right for data outside of clinical trials.  

5. Page 4, line 39+41: Please name the “five” and “six” procedures.  

 

Introduction  

6. Page 5, line 43: Please rephrase; same concern as point 4.  

7. Please state a concise research question beginning with “The objective of this study…” (STROBE Item 3)  

 
Methods  

8. Page 6, line 32; Page 8, line 39: Please move information like ”We examined 39,157,344 inpatient claims” and ”Our study 

cohort consisted of 695,987 patients operated on by 25,152 surgeons” to the  

results section.  

9. Please add an analysis of absolute risk reduction and number needed to treat (I assume you would use the values of Figure 

1). A more specialised surgeon has a value through his education and you should consider this value by analysing the number 

needed to treat. This would perfectly fit to your part of the discussion (Page 11, line 46)  

10. Did you perform a sensitivity analysis tanking the grade of specialization as a continuous value. If yes, was there a cut-off 

value for each of the eight procedures?  
 

Results  

11. Please introduce subheadings for readability  

 

Discussion  

12. Please use explicitly the term “external validity” or “generalisability” when discussing the limitations.  

13. Please add a paragraph what should be investigated next e.g. patient reported outcomes.  

 

Additional Questions:  

Please enter your name: Pascal Probst  
 

Job Title: Consultant surgeon  

 

Institution: University of Heidelberg  

 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  

 

http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists/declaration-competing-interests


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:  
 

 

Reviewer: 3  

 

Recommendation:  

 

Comments:  

This study provides a novel, creative and important contribution to the literature on the volume-outcome relationship in 

surgery. In addition, it has great relevance to a large literature in health services research and economics on health care 
productivity. I think it will make a strong contribution to the BMJ. The basic finding of the paper is that for a given surgical 

procedure, greater specialization by the performing surgeon is independently associated with lower mortality even when 

surgical volume for that procedure is held constant. The example at the beginning of the introduction perfectly highlights the 

thought experiment the authors wish to assess. This has real implication for understanding how to improve surgical quality of 

care, particularly as several leading health care organizations in the US have advocated for ‘volume pledges’ to ensure that 

hospitals perform high quality surgical care.  

 

I have a few suggestions for strengthening the paper.  

 

1. There is a really great insight here, some of which is slightly obscured by how the information in the manuscript is 
presented. I understand that this is a vague comment but a close re-read of the papers by the authors and assessment of what 

features of the text should be amplified and discarded would be useful. For example, on first reading the Methods, it was 

unclear to me whether the surgical volume that was being controlled for was total surgical volume (which made no sense) or 

the surgical volume for the case being considered (e.g., CABG). That, for instance, could be made clear.  

2. An alternative empirical approach could have been to include as independent variables the volume of the procedure being 

considered and volume of other procedures performed. The coefficient on the first variable should be negative and the 

coefficient on the second variable should be positive. Was this sort of analysis also conducted? I am not a surgeon but I could 

suppose that someone procedures would have positive ‘spillovers’ on the index surgery (say, CABG) whereas other procedures 

would have negative ‘spillovers’ (i.e., doing too many of these types of procedures dilutes a surgeon’s skill for a given 
procedure). I don’t think this analysis is required for the manuscript unless the authors can think of some procedural 

breakdown where this hypothesis might make sense – it may not.  

3. Can you in 1-2 sentences explain how you assigned a surgeon in the Medicare claims? Does the data contain a field on the 

performing surgeon or do you assign based on pluralilty or majority of a E&M or Part B spending for a given surgical DRG.  

4. In the Abstract, the authors mention controlling for the hospital where the surgery was performed. I believe, rather, that 

they included hospital random effects (plus an indicator for academic medical center), not hospital fixed effects, the 

interpretation of which would be different.  

5. I’d suggest that the authors also spend a bit more time in the Discussion emphasizing other potential possibilities between 

specialization and mortality. The finding of the paper is that for several procedures, surgeons who are more specialized have 

lower mortality independent of surgical volume for a given procedure. Among two surgeons who perform the same number of 
CABGs, the surgeon who also performs other procedures (i.e, who is less specialized) may have higher mortality for CABGs for 

two reasons: unobserved patient selection and unobserved physician characteristics that correlate with the decision not 

specialize. From a policy perspective, the first issue is problematic but I think the authors show fairly convincing evidence that 

this is unlikely b/c patient characteristics are remarkably balanced between highly and less highly specialized surgeons. 

Nonetheless, it is worthwhile commenting on what sorts of patient selection mechanisms could explain the negative association 

between surgeon specialization and mortality (for example, in a given hospital those surgeons who specialize only in CABG 

may perform surgeries on unobservably healthier patients because they are less skilled, and hence that is why they only 

perform CABGs vs CABG plus other procedures). Regarding the second issue, is this about ‘muscle memory’ or is that thoracic 

surgeons who perform both CABG and non-CABG surgeries are less skilled? Could they be older (and at some point have worse 
outcomes), hence why they perform both types of surgeries? Could they have trained at a less specialized residency or 

fellowship where they were able to perform CABG and non-CABG surgeries and therefore became not particularly good at 

either? These are just some thoughts to consider including in the discussion.  

 

Additional Questions:  

Please enter your name: Anupam B. Jena  

 

Job Title: Associate Professor  

 

Institution: Harvard Medical School  
 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  

 

A fee for organising education?: No  

 

Funds for research?: No  

 

http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists/declaration-competing-interests


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:  

 

 

 

 
 

 

 

 

 

 

   

**Information for submitting a revision**  

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

 

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.”  

 

http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists/declaration-competing-interests


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.  

 

 
END 
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