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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER David Bar-Or 
Swedish Medical Center, USA 

REVIEW RETURNED 16-Dec-2015 

 

GENERAL COMMENTS The authors successfully addressed whether hospital volume is 
associated with quality and clinical outcomes in patients with hip 
fracture.  
 
The data source is more than adequate to answer the study 
question and address longitudinal outcomes.  
 
The key criticism is in the interpretation and conclusions of the 
study's findings. I think the conclusions that “high fracture care in low 
volume hospitals may be less efficient” is too strong a statement 
given two points below:  
1) Although time to operation was nearly 2 days later for low volume 
centers, the difference in LOS was only ~17 hours longer. Can the 
authors discuss why high volume centers take longer to discharge 
patients after the operation? Is they delay in placement to skilled 
facilities?  
2) Low volume centers more often have discharge home or a short 
term hospital than high volume centers (13.8% vs. 4.7%), without an 
increased readmission or mortality. It can be argued that low volume 
centers are more efficient/favorable than low volume centers. Please 
discuss.  
 
Other comments:  
 
Is the dependent variable "high volume" really a proxy for higher 
level trauma center? All but two low volume hospitals (94%) were 
non-trauma centers, whereas ~31% of high volume centers were 
level 1/2 trauma centers. Did the authors look at trauma level rather 
than volume?  
 
There is a large discrepancy in rural location between high and low 
volume centers (0% vs. 23.5% rural, respectively). Does this explain 
the delay in time to operation? Do you have data on time from injury 
to hospital arrival?  
 
“volume quartiles” in the statical analysis methods is misleading. 
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These were not quartiles but groups of disparate size.  
 
Can the authors present 30-day mortality overall, or in the 11% of 
patient with unplanned readmission?  
 
Please discuss your study outcomes to previous publications. Does 
the effect of case volume vs. hospital volume on outcomes matter? It 
would be interesting to see if this is due to high volume hospitals or 
high provider case volumes.  
 
Overall well designed study.  

 

REVIEWER Bheeshma Ravi 
University of Toronto, Canada 

REVIEW RETURNED 20-Dec-2015 

 

GENERAL COMMENTS This manuscript is well written and addresses an important clinical 
issue. The statistical methods utilized are appropriate. If possible, I 
would like the authors to also:  
 
1) examine the impact of surgeon experience and surgeon volume 
on the risk for post-operative complications  
 
2) Also look at longer-term complications, such as need for 
subsequent surgery on the same hip.  
 
However, I understand that the authors may not be able to act on 
these suggestions as they are limited by the resolution of the 
database.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

David Bar-Or  

 

Swedish Medical Center, USA  

 

Please leave your comments for the authors below  

The authors successfully addressed whether hospital volume is associated with quality and clinical 

outcomes in patients with hip fracture.  

 

The data source is more than adequate to answer the study question and address longitudinal 

outcomes.  

 

The key criticism is in the interpretation and conclusions of the study's findings. I think the conclusions 

that “high fracture care in low volume hospitals may be less efficient” is too strong a statement given 

two points below:  

1) Although time to operation was nearly 2 days later for low volume centers, the difference in LOS 

was only ~17 hours longer. Can the authors discuss why high volume centers take longer to 

discharge patients after the operation? Is they delay in placement to skilled facilities?  

2) Low volume centers more often have discharge home or a short term hospital than high volume 

centers (13.8% vs. 4.7%), without an increased readmission or mortality. It can be argued that low 

volume centers are more efficient/favorable than low volume centers. Please discuss.  
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Thank you – we acknowledge that our conclusion could be tempered in light of these points. We have 

continued to emphasize that our data did not highlight a patient safety concern in low-volume 

hospitals although we do think it important that their patients were subject to considerable operative 

delay. Our conclusion now reads as follows:  

 

“In light of these findings, there is no patient safety imperative to discourage low volume hospitals 

from treating patients with hip fractures. However, our data did suggest that patients treated in low-

volume hospitals are less likely to undergo prompt operation than those in high-volume institutions. 

Further work should attempt to determine whether volume could be associated with process 

differences, costs, or long-term outcomes for older adults with hip fractures.”  

 

Other comments:  

 

Is the dependent variable "high volume" really a proxy for higher level trauma center? All but two low 

volume hospitals (94%) were non-trauma centers, whereas ~31% of high volume centers were level 

1/2 trauma centers. Did the authors look at trauma level rather than volume?  

 

We included trauma center level in our multivariable regression models, which should have accounted 

for this hospital-level characteristic. This is stated under “statistical analysis” in our Methods section:  

 

“Co-variates included in regression models were age, sex, race, payment source, weighted CCI (as a 

continuous co-variate), discharge destination, hospital bed size, teaching status, and trauma centre 

level”.  

 

There is a large discrepancy in rural location between high and low volume centers (0% vs. 23.5% 

rural, respectively). Does this explain the delay in time to operation? Do you have data on time from 

injury to hospital arrival?  

 

This cannot explain the delay to operation because we did not have access to pre-hospital data. Our 

timings all taken from the time of admission rather than the time of injury, which has now been 

clarified under “outcome measures” in the Methods section:  

 

“Both days to operation and length of stay were measured from time of admission rather than time of 

injury, which is not available from the SID.”  

 

“volume quartiles” in the statical analysis methods is misleading. These were not quartiles but groups 

of disparate size.  

 

Thank you – “quartile” has now been changed to “category” throughout the manuscript.  

 

Can the authors present 30-day mortality overall, or in the 11% of patient with unplanned 

readmission?  

 

Unfortunately the dataset cannot be linked to state death records and so a true picture of 30-day 

mortality is not possible to come by. We could report mortality rates amongst the patients admitted to 

hospital, although we believe this risks giving a misleading impression for two reasons:  

 

1. An unknown number of elderly patients suffering an event (e.g. MI, PE, subsequent fall with serious 

head injury) following discharge will have died before being readmitted to hospital. It is also possible 

that a number of patients were made “do not resuscitate” during their index hospital admission and 

then passed away at home, in a hospice, or skilled nursing facility. Without knowing the proportion of 
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patients that died outside of hospital, it would be difficult to meaningfully interpret the proportions that 

were readmitted and then died.  

 

2. Deaths following readmission are likely to be highly influenced by the quality of care received in the 

hospital to which they were readmitted. It is likely that most (if not all) of the influence exerted by the 

index hospital (that we categorized by case volume) would be mitigated by subsequent events.  

 

We have however now recommended in the Discussion that this be a priority for future studies if a 

suitable dataset can be identified:  

 

“Further datasets should also be sought that can be linked to public death records so as to track 

deaths occurring outside of hospital. This is important because this study was unable to identify 

systematic differences in long-term outcomes (e.g. 12 month survival) that might be more important to 

patients than 30-day readmission.”  

 

Please discuss your study outcomes to previous publications. Does the effect of case volume vs. 

hospital volume on outcomes matter? It would be interesting to see if this is due to high volume 

hospitals or high provider case volumes.  

 

We have acknowledged the evidence from previous studies that surgeon volume might be more 

important than hospital volume. It is likely that there is an interaction between the two factors, which 

we agree would be fascinating to pursue further:  

 

“Previous studies have suggested that surgeon volume may be even more important than hospital 

volume on patient outcomes. In one series of 173,508 elderly patients undergoing hip 

hemiarthroplasty for fracture, surgeons in the lowest volume category had an 18% increased mortality 

compared with those in the highest10. It also is known that low volume surgeons cluster in low 

volume hospitals across a range of surgical procedures26,27”  

 

Unfortunately the California State Inpatient Database includes unique hospital and patient identifiers 

but omits the unique surgeon identifier. Other state inpatient databases include surgeon identifiers but 

may omit those for the hospital and/or patient. This is presumably intended to reduce the risk of 

individual patients being identified from the data. We have now suggested a number of datasets that 

might be used by other researchers in the future to investigate the interaction between surgeon and 

hospital volume:  

 

“Although the California SID does not include the unique surgeon identifiers that would be necessary 

to calculate surgeon volume, this may be available in other datasets. For example, other state 

inpatient databases include unique surgeon identifiers that could be used to explore interactions 

between surgeon and hospital volume. The California SID was selected for this study because its 

unique patient identifier variable permitted analysis of readmissions to all hospitals in the state.”  

 

Overall well designed study.  

 

Reviewer: 2  

 

Bheeshma Ravi  

 

University of Toronto, Canada  

 

Please leave your comments for the authors below  

This manuscript is well written and addresses an important clinical issue. The statistical methods 
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utilized are appropriate. If possible, I would like the authors to also:  

 

1) examine the impact of surgeon experience and surgeon volume on the risk for post-operative 

complications  

 

Please see our response above to Reviewer 1 who raises a similar point. We agree that this would a 

fantastic addition to the study but unfortunately it is not something that can be achieved with this 

dataset. We have now included the following text in our Discussion in the hope that future studies will 

find a means to investigate this issue:  

 

“Although the California SID does not include the unique surgeon identifiers that would be necessary 

to calculate surgeon volume, this may be available in other datasets. For example, other state 

inpatient databases include unique surgeon identifiers that could be used to explore interactions 

between surgeon and hospital volume. The California SID was selected for this study because its 

unique patient identifier variable permitted analysis of readmissions to all hospitals in the state.”  

 

2) Also look at longer-term complications, such as need for subsequent surgery on the same hip.  

 

Although we can see all readmissions within the state and know what procedures they underwent, the 

ICD9 procedure codes are not sufficiently precise to identify revision operations. They also do not 

include laterality and so we would have difficulty identifying whether or not a subsequent hip 

procedure was for (e.g.) a fracture contralateral side or a revision operation following the index 

admission.  

 

However, I understand that the authors may not be able to act on these suggestions as they are 

limited by the resolution of the database. 

 

VERSION 2 – REVIEW 

REVIEWER David Bar-Or 
Swedish Medical Center, USA 

REVIEW RETURNED 26-Jan-2016 

 

GENERAL COMMENTS We thank the authors for their revisions specifically related to the 
conclusions and interpretation of findings.  

 

REVIEWER Bheeshma Ravi 
Adult Reconstruction Fellow, Mayo Clinic (Arizona) 

REVIEW RETURNED 23-Jan-2016 

 

GENERAL COMMENTS Excellent manuscript. I am satisfied with this revision. 
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