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VERSION 1 - REVIEW 

REVIEWER David Metcalfe 
Clinical Research Fellow in Musculoskeletal Trauma  
Nuffield Department of Orthopaedics, Rheumatology and 
Musculoskeletal Sciences (NDORMS)  
University of Oxford  
U.K. 

REVIEW RETURNED 21-Mar-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review this manuscript. The authors 
present an interrupted time series that seeks to describe the impact 
on nearby hospitals and patients of closing a level 1 trauma center. 
Their data contributes to our understanding of how trauma centers 
influence outcomes and the organization of healthcare. The methods 
are appropriate and they have handled their findings fairly. I have 
made a number of suggestions (mostly to improve reproducibility 
and methodological transparency) but overall recommend 
publication.  
 
 
Methods:  
 
How was the dataset limited to patients in south Los Angeles? Was 
this a variable within the dataset or is it a clearly defined 
geographical/administrative region that readers could use to 
reproduce the analysis? If it is a defined region, it might be worth 
stating this for readers that are unfamiliar with LA. It might also be 
worth a few lines about the overall setting, e.g. geographic region, 
population, sociodemographic makeup, number of hospitals, number 
of trauma centers, etc. This is important as your findings might be 
quite setting-specific and it would help readers to evaluate the 
study’s generalizability.  
 
Were zip codes those for each patient’s home address or place of 
injury?  
 
Were pediatric cases included and, if so, what was MLK’s status 
with regards to pediatric trauma admissions? Was it also a pediatric 
trauma center? Were any of the other hospitals in this analysis 
pediatric trauma centers? If the analysis was limited to adult 
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patients, this should be stated.  
 
It would be helpful to specify the ICD-9 codes that were excluded 
(i.e. for drowning, burns, etc). Was this really ICD-9 or ICD-9-CM?  
 
The study periods (1999-2003, 2004-2007, 2008-2009) have been 
given as complete years. Does this accurately reflect the staged de-
designation of MLK or did these events actually occur part way 
through calendar years? If the latter, it is necessary to know the 
specific dates on which each event occurred to show that the 
overlap was not substantial.  
 
It might be worth re-labeling TC1, TC2, TC3 as TC-A, -B, and -C. 
They can otherwise be confused with indicating the level of TC 
designation (TC1 is actually a level 2 TC, TC2 a level I TC, and TC3 
a level II TC…!).  
 
In the statistical analysis description, how were covariates selected? 
How were they categorized within the dataset, e.g. race and 
insurance status.  
 
 
Results:  
 
It would be helpful to know the overall patterns of trauma occurring 
within this cohort. Were the overwhelming majority actually elderly 
patients with fragility fractures?  
 
It would provide a more comprehensive picture if the results were 
included in a table so that readers can see differences in case mix 
and volume across TCs 1-4 over the three time periods.  
 
I would also like to have known whether the same number of trauma 
patients (i.e. the total in south LA) were seen before and after MLK 
closure. If the number of trauma patients seen at all trauma centers 
was much less post-closure than before, this would suggest that 
some actually ended up in non-trauma hospitals or died pre-hospital. 
This seems plausible given that patients with minor injuries (e.g. 
isolated fractures) were included within the analysis and might 
(presumably) have gone to an undesignated hospital following MLKs 
closure.  
 
 
Discussion:  
 
The authors present a balanced discussion that fairly contextualizes 
their findings.  
 
The lack of pre-hospital and ED data is a particular concern given 
that hospital closure might have increased transport times. We might 
never know how many patients died in the back of an ambulance on 
their way to TCs 1-4. The authors are right to identify this as a factor 
that is likely to reduce any actual differences in the post-closure 
period.  
 
It would be helpful to know (either here or in the Methods) whether 
the decision to look specifically at gunshot wounds was an a priori 
decision or the result of an exploratory analysis. Were many different 
patient groups examined for trends between 1999 and 2009? It may 
well be appropriate to highlight GSWs as a particular case but 
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readers should know whether there was an exploratory or 
hypothesis-driven finding.  
 
 
Minor:  
 
The grammatical person is inconsistent in places, e.g. “the authors 
used…” versus “we performed”.  
 
“Survival Risk Rate” is used interchangeably with “Survival Risk 
Ratio”. Is it a rate or a ratio?  

 

REVIEWER Mazen El Sayed, MD, MPH, FAAEM, FACEP 
American University of Beirut Medical Center,  
Beirut, Lebanon 

REVIEW RETURNED 28-Mar-2016 

 

GENERAL COMMENTS Overall well written, well designed and innovative in using of 
Geospatial analysis to examine trauma system outcomes mainly 
mortality as affected by the closure of one trauma center.  
 
Few comments.  
It would be useful to have a description of the trauma victim 
frequencies distribution among MLK and the other 4 centers out of 
total number of trauma patients reported from the selected zip codes 
over time to show which center was impacted most instead of having 
absolute numbers especially that centers which are not closest to 
MLK witnessed the highest increase in numbers.  
 
The authors use the 2011 nationwide injury survival statistics to 
calculate SRRs. Can the authors discuss further how that impacted 
their results and if local state rates would have been more relevant?  
 
Discussion p 11 line 45, the authors attribute GSW increased 
mortality to potential longer travel times. Would a comparison of 
outcomes between the different TCs be helpful to further describe 
this? TC 1 is much closer to MLK than TC2, 3 and 4. Also a 
comparison to MLK GSW mortality would be helpful since the 
authors describe the MLK expertise in treating GSW victims  
 
The authors describe efforts the mitigate problems related to closure 
of MLk p 12 line 29. It would be helpful to present some data related 
to % of EMS transports among victims especially that MLK 
continued to receive trauma patients despite de-designation as a 
trauma center which is unusual when EMS agencies follow specific 
field triage protocols.  
 
The authors excluded deaths in EDs. This might have 
underestimated the overall actual mortality rates. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 (David Metcalfe; Clinical Research Fellow in Musculoskeletal Trauma Nuffield 
Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences (NDORMS), University of 
Oxford, U.K.) 
 
Thank you for the opportunity to review this manuscript. The authors present an interrupted time 
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series that seeks to describe the impact on nearby hospitals and patients of closing a level 1 trauma 
center. Their data contributes to our understanding of how trauma centers influence outcomes and 
the organization of healthcare. The methods are appropriate and they have handled their findings 
fairly. I have made a number of suggestions (mostly to improve reproducibility and methodological 
transparency) but overall recommend publication. 
 
Methods: 

1. How was the dataset limited to patients in south Los Angeles? Was this a variable within the 
dataset or is it a clearly defined geographical/administrative region that readers could use to 
reproduce the analysis? If it is a defined region, it might be worth stating this for readers that 
are unfamiliar with LA.  
 

South Los Angeles is a defined region that will likely be familiar to most American 
readers, but certainly may not be for international readers. We have included a brief 
description in the Introduction on pages 4-5: 
 

“South Los Angeles is a distinct region of Los Angeles County that comprises 
25 neighborhoods and three unincorporated districts.  The population is 
approximately 95% African American and Latino, and despite being home to 
the University of Southern California and the Los Angeles Coliseum, the area 
is generally economically distressed and suffers high rates of trauma, 
particularly penetrating trauma such as gunshot wounds.”   

 
We have also included an additional sentence in the Methods on page 6: 
 

“We limited the dataset to all trauma patients in south Los Angeles during the 
study period from 1999-2009 using zip codes for this defined area.”   

 
2. It might also be worth a few lines about the overall setting, e.g. geographic region, population, 

socio-demographic makeup, number of hospitals, number of trauma centers, etc. This is 
important as your findings might be quite setting-specific and it would help readers to evaluate 
the study’s generalizability. 

 
Please see the amended text in the Introduction on page 4 for additional 
demographic information (same as text provided in Q#4), and the Main Outcome 
Measures section on page 7 for a listing of other trauma centers in the area. 

 
3. Were zip codes those for each patient’s home address or place of injury? 

 
The zip codes were for each patient’s place of injury.  This point has been clarified in 
the Methods on page 6: 
 

“We then utilized geospatial analysis to identify a boundary of 32 contiguous 
zip codes to define the MLK service area for trauma incidents.”  

 
4. Were pediatric cases included and, if so, what was MLK’s status with regards to pediatric 

trauma admissions? Was it also a pediatric trauma center? Were any of the other hospitals in 
this analysis pediatric trauma centers? If the analysis was limited to adult patients, this should 
be stated. 

 
MLK was not a pediatric trauma center, though it would have seen patients ages 
aged 15 and over routinely, and probably some younger patients either by age 
uncertainty or self-transport. Two hospitals in the area do provide care to pediatric 
trauma patients. We elected to include all patients, to give a more representative 
population-based analysis, but it is true that since pediatric patients were likely going 
to other hospitals, it may have biased our results to the null. This important point has 
been addressed in the Methods on page 6: 
 

“We did not limit the population by age, though MLK was not a pediatric 
trauma center, because patients 15 and older would have been seen 
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routinely, and younger patients may have been seen due to age uncertainty 
or self-transport.” 

 
We also added the following in the Discussion on page 15: 

 
“Also, we deliberately did not limit our study population to adults, in the hopes 
of providing the most accurate representation of the MLK patient population. 
However, this inclusion may have actually biased our results to the null if 
most injured children were being taken to other local pediatric trauma 
centers, which would make any volume or outcome-related changes after the 
closure appear smaller overall.” 

 
5. It would be helpful to specify the ICD-9 codes that were excluded (i.e. for drowning, burns, 

etc). Was this really ICD-9 or ICD-9-CM? 
 

The codes were ICD-9-CM; this point has been clarified in the Methods on page 6. 
With respect to the codes, the authors felt that adding the individual codes to the text 
would be quite bulky (20+ codes), but we are happy to provide the excluded codes as 
a separate table, or will include them if the reviewers believe this to be essential to 
understanding the Methods.  

 
6. The study periods (1999-2003, 2004-2007, 2008-2009) have been given as complete years. 

Does this accurately reflect the staged de-designation of MLK or did these events actually 
occur part way through calendar years? If the latter, it is necessary to know the specific dates 
on which each event occurred to show that the overlap was not substantial. 

 
The months have been clarified and provided in the Introduction on page 5: 
 

“Despite the hospital’s assets, a series of highly publicized deaths led to the 
closure of the cardiac monitoring unit by December 2003, and then MLK’s re-
designation as a Level II trauma center in February 2004.  Trauma center 
designation was removed completely from MLK in December 2004, but the 
inpatient and emergency services remained open in the hopes of improving 
existing services. By 2006, more patient deaths at MLK were reported as 
attributable to medical errors, and all inpatient and emergency services were 
closed in August 2007.” 
 

We also made this clarification in the Results on page 9: 
 

“Despite trauma center catchment area downsizing and eventual de-
designation between February and December of 2004, over 1000 trauma 
patients were seen at MLK in 2004, more than 500 in 2005, and over 450 in 
2006.” 

 
7. It might be worth re-labeling TC1, TC2, TC3 as TC-A, -B, and -C. They can otherwise be 

confused with indicating the level of TC designation (TC1 is actually a level 2 TC, TC2 a level 
I TC, and TC3 a level II TC…!).  

 
Excellent suggestion, please see modified text and figures. 

 
8. In the statistical analysis description, how were covariates selected? How were they 

categorized within the dataset, e.g. race and insurance status. 
 

Covariates were selected by plausible effect on outcome. Please see the added text 
in the Methods on page 8:  
 

“Insurance status was categorized into self-pay, public, and private. Race 
was categorized into African American, Latino, Asian American, and White.”   
 

Categorical variables have been further explained on page 8. 
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Results: 

9. It would be helpful to know the overall patterns of trauma occurring within this cohort. Were 
the overwhelming majority actually elderly patients with fragility fractures? It would provide a 
more comprehensive picture if the results were included in a table so that readers can see 
differences in case mix and volume across TCs 1-4 over the three time periods. 

 
The patient mix varied greatly between hospitals. Please see the new Table 1, which 
illustrates the mechanisms of trauma for each of the hospitals over the study period. 
In addition to creating a new table, we have added the following text in the Results on 
page 10: 
 

“Patient mechanisms of injury at the five area trauma centers were very 
different from each other during the study period (Table 1), with MLK seeing 
much higher numbers and percentages of penetrating trauma.  Several 
centers saw significant changes after the closure of MLK.”     

 
10. I would also like to have known whether the same number of trauma patients (i.e. the total in 

south LA) were seen before and after MLK closure. If the number of trauma patients seen at 
all trauma centers was much less post-closure than before, this would suggest that some 
actually ended up in non-trauma hospitals or died pre-hospital. This seems plausible given 
that patients with minor injuries (e.g. isolated fractures) were included within the analysis and 
might (presumably) have gone to an undesignated hospital following MLKs closure.  

 
Please see the amended Figure 1, which includes the total trauma patients seen at all 
hospitals in the area over the time period. 

 
Discussion: 

11. The authors present a balanced discussion that fairly contextualizes their findings. 
 

Thank you for this comment. 
 

12. The lack of pre-hospital and ED data is a particular concern given that hospital closure might 
have increased transport times.  We might never know how many patients died in the back of 
an ambulance on their way to TCs 1-4. The authors are right to identify this as a factor that is 
likely to reduce any actual differences in the post-closure period. 

 
Thank you for the comment; no changes have been made in regards to this. 

 
13. It would be helpful to know (either here or in the Methods) whether the decision to look 

specifically at gunshot wounds was an a priori decision or the result of an exploratory 
analysis. Were many different patient groups examined for trends between 1999 and 2009? It 
may well be appropriate to highlight GSWs as a particular case but readers should know 
whether there was an exploratory or hypothesis-driven finding. 

 
Excellent point; we have clarified this in the Methods on pages 8-9: 
 

“We specifically examined mortality for GSWs, as MLK had historically cared 
for most of the GSW victims in the area, and the effects of MLK closure might 
be borne disproportionately by this group.” 

 
Minor: 

14. The grammatical person is inconsistent in places, e.g. “the authors used…” versus “we 
performed.” 

 
We found several occurrences of this and have corrected each to use the active 
voice. 

 
15. “Survival Risk Rate” is used interchangeably with “Survival Risk Ratio”. Is it a rate or a ratio? 
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SRRs are ratios; the text has been edited throughout the manuscript to reflect this. 
 
Reviewer: 2 (Mazen El Sayed, MD, MPH, FAAEM, FACEP; American University of Beirut Medical 
Center, Beirut, Lebanon) 
 
Overall well written, well designed and innovative in using of Geospatial analysis to examine trauma 
system outcomes mainly mortality as affected by the closure of one trauma center.  
 
Few comments: 

16. It would be useful to have a description of the trauma victim frequencies distribution among 
MLK and the other 4 centers out of total number of trauma patients reported from the selected 
zip codes over time to show which center was impacted most instead of having absolute 
numbers especially that centers which are not closest to MLK witnessed the highest increase 
in numbers.  

 
Please see the amended Figure 1 and new Table 1, which will hopefully clarify this 
point. 

 
17. The authors use the 2011 nationwide injury survival statistics to calculate SRRs. Can the 

authors discuss further how that impacted their results and if local state rates would have 
been more relevant? 

 
We felt that a larger sample to inform expected mortality would decrease the impact 
of regional variability and decrease statistical “noise.” This point has been clarified in 
the Methods on page 8: 
 

“We deliberately used nationwide survival risk ratios to have the largest 
available sample to predict expected outcomes and to decrease any potential 
impact of regional variability.” 

 
18. Discussion p 11 line 45, the authors attribute GSW increased mortality to potential longer 

travel times. Would a comparison of outcomes between the different TCs be helpful to further 
describe this?  TC 1 is much closer to MLK than TC2, 3 and 4. Also a comparison to MLK 
GSW mortality would be helpful since the authors describe the MLK expertise in treating 
GSW victims. 

 
It would have been nice to do this comparison, but unfortunately, we did not have 
access to pre-hospital transport time data, which is necessary for that analysis. In 
fact, previous research in Los Angeles identified better outcomes for patients brought 
in by bystanders as opposed to EMS, which further clouds the issue. We also had 
insufficient data to risk stratify mortality by center; for example, base deficit, units 
transfused, ED SBP, etc, would all be necessary to really determine if between-
hospital survival differences are significant. This point has been clarified in the 
Discussion on page 12: 
 

“However, given the relative lack of granularity of our risk stratification (the 
data set lacked ED blood pressure, transfusion data, base deficit, and other 
predictors of survival), we cannot make a definitive statement about this.”   

 
19. The authors describe efforts the mitigate problems related to closure of MLK p 12 line 29. It 

would be helpful to present some data related to % of EMS transports among victims 
especially that MLK continued to receive trauma patients despite de-designation as a trauma 
center which is unusual when EMS agencies follow specific field triage protocols.  

 
We agree this would have been useful, but unfortunately, we do not have those pre-
hospital data. 

 
20. The authors excluded deaths in EDs. This might have underestimated the overall actual 

mortality rates. 
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Agreed, we used the typical “possibly preventable” deaths that are reported to the 
state in the USA. 

 
 

VERSION 2 – REVIEW 

REVIEWER David Metcalfe 
University of Oxford, U.K. 

REVIEW RETURNED 16-Apr-2016 

 

GENERAL COMMENTS Thank you for responding to all of my earlier comments. I am now 
very happy to recommend publication. In the spirit of open access 
publishing, I do think that it would be helpful to include a simple list 
of ICD-9-CM codes as a supplementary file so that the study could 
be reproduced or developed by other researchers in the future.  
 
Editor - I recommend publication whether or not the authors are able 
to provide this additional supplementary file, although I think that it 
would be helpful for this to be included. I do not need to see any 
further revision of this manuscript. 

 

REVIEWER Mazen El Sayed, MD, MPH 
American University of Beirut Medical Center, Beirut, Lebanon 

REVIEW RETURNED 19-Apr-2016 

 

GENERAL COMMENTS The authors addressed all of the comments. The revised manuscript 
is clear and the addition of table 1 was very useful in clarifying why 
the authors focused on GSWs. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1 (David Metcalfe; University of Oxford, U.K.) 
 
Thank you for responding to all of my earlier comments. I am now very happy to recommend 
publication. In the spirit of open access publishing, I do think that it would be helpful to include a 
simple list of ICD-9-CM codes as a supplementary file so that the study could be reproduced or 
developed by other researchers in the future. 
 

We are glad we were able to sufficiently address all of your earlier comments. We agree that 
including a simple list of ICD-9-CM codes that were excluded as a supplementary file would 
help the study’s reproducibility, and thus, we have added a supplementary appendix 
(Appendix Table 1) to our manuscript to provide this information.  

 
Editor - I recommend publication whether or not the authors are able to provide this additional 
supplementary file, although I think that it would be helpful for this to be included. I do not need to see 
any further revision of this manuscript. 
 
Reviewer: 2 (Mazen El Sayed; American University of Beirut Medical Center, Beirut, Lebanon) 
 
The authors addressed all of the comments. The revised manuscript is clear and the addition of table 
1 was very useful in clarifying why the authors focused on GSWs. 
 

Thank you for your comment; we are glad we were able to provide more information to help 
clarify our point. 

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011700 on 10 M

ay 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/

