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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.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Disparities in the receipt of robot-assisted radical prostatectomy: 

Between- and within-hospital analysis using 2009-2011 California 

inpatient data 

AUTHORS Kim, Jungyoon; Wilson, Fernando; ElRayes, Wael; Su, Dejun; 
Oleynikov, Dmitry; Morien, Marsha; Chen, Li-Wu 

 

VERSION 1 - REVIEW 

REVIEWER Quoc-Dien Trinh 
Brigham and Women's Hospital / Harvard Medical School, USA 

REVIEW RETURNED 30-Jan-2015 

 

GENERAL COMMENTS Kim et al examine the disparities in receipt of robot-assisted radical 
prostatectomy in the State of California. Interestingly, they show a 
lack of differences by race/ethnicity or income withing RARP-
performing hospitals. This is quite novel - however, may only be 
applicable to the examined state of California.  
 
Did the authors consider the possibility that the perceived racial 
disparities may not be related to access to care, but rather to cultural 
differences in seeking care at 'high-tech' (robot owning) institutions. 
Is it that certain racial groups do not attach as much importance to 
seeking care at a referral center, or would rather seek care at the 
nearest hospital, thus ending up at hospitals that do not own a 
robot?  
 
The authors allude to RCTs to test RARP vs open prostectomy. 
Within the US, where at least 85% of the cases are now robotic, this 
seems unrealistic.  
 
Finally, the authors should detail more the differences between 
California and the rest of the country, and how this could affect the 
generalizability of the findings. Is there any data to support that 
disparities are less pervasive in California? etc.  

 

REVIEWER Jesse D. Sammon 
VUI Center for Outcomes Research Analytics and Evaluation 

REVIEW RETURNED 04-Feb-2015 

 

GENERAL COMMENTS In "Disparities in the receipt of robot-assisted radical prostatectomy: 
Between- and within-hospital analysis using 2009-2011 California 
inpatient data" Kim et al examine the receipt of RARP as quality of 
care measure and examine the hospital and patient determinants of 
RARP. They utilize the California State Inpatient Database, which is 
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an observational, prospectively collected repository of billing data. 
The authors do not examine a novel question, and it is hard to see 
how the work will change practice. But the editorial imperatives of 
BMJ-O are directed at scientific accuracy and the findings of the 
authors are in line with the significant body of existing work 
examining observational billing date for the use of RARP.  
 
- By examining the CID the authors have access to a large 
population of Hispanic minorities. Though the authors examine the 
effect of Hispanic ethinicity, a greater focus on the relationship 
between Hispanic ethnicity and other sociodemographic 
characteristics would be very interesting.  
 
- Why examine RARP receipt within hospitals performing RARP? 
The authors do not adequately justify this choice for the primary 
analysis. Please provide more justification to exclude people 
undergoing RP at institutions not providing RARP and perform a 
sensitivity analysis including these patients in your study population 
when performing your patient level analysis.  
 
- please provide further justification for your first analysis. Why is it 
worth knowing the determinants of undergoing surgery at an 
institution that does RARP? Please elaborate on this. The concept of 
the adverse effects of centralization of care is incredibly interesting, 
particularly for minority populations. RARP has driven the 
centralization of care. In California, over the study period was there 
centralization of care? Did it affect Hispanics more than whites? Did 
it affect people with Medicaid? You can answer these questions.  
 
-for the results section, please provide 95%CI rather p-values for 
your adjusted odds ratios  
 
-please provide the n= for each of the study subpopulations ins your 
tables  
 
-please provide information on the number of hospitals within each 
volume tertile  
 
-the subpopulations in table 1 (n=20,411) are different than those in 
model 1 (n=17,977), why?  
 
In the discussion the authors state ”Research findings about the 
cost-effectiveness of RARP under the ACA…” citing 11 references 
(19-30), many of which predate the ACA. Please review. 

 

REVIEWER Giorgio Gandaglia 
Urological Research Institute, San Raffaele Hospital, Milan, Italy 

REVIEW RETURNED 14-Feb-2015 

 

GENERAL COMMENTS The topic is timely and intriguing, the manuscript is well written, and 
the statistical analysis is the suitable one.  
 
The authors should consider the following points:  
- Abstract, results: please check for typos  
- Materials and methods: age should be considered as a continuous 
variable  
- Materials and methods: the results of the current study are strongly 
limited by the lack of details on preoperative patient characteristics. 
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Please comment.  
- Materials and methods: statistically significant differences should 
be assessed using a p-value <0.05  
- Materials and methods: how many patients were removed from the 
current analyses due to missing values?  
- Materials and methods: the authors could analyse the increase in 
the adoption of RARP over the study period in their cohort  
- Results: how many of the non-RARP performing hospitals started 
to perform RARP over the study period?  
- Results, Table 1: please add the baseline characteristics for the 
overall population  
- Results, Table 2 and 3: please provide the actual p-values  
- Discussion: the authors should better highlight the clinical 
implications of their findings  

 

VERSION 1 – AUTHOR RESPONSE 

RESPONSE TO REVIEWER 1  

 

Kim et al examine the disparities in receipt of robot-assisted radical prostatectomy in the State of 

California. Interestingly, they show a lack of differences by race/ethnicity or income within RARP-

performing hospitals. This is quite novel - however, may only be applicable to the examined state of 

California.  

 

• Thank you so much for your supportive comments. We are really excited that you found what we are 

doing interesting! We benefited from your insights greatly and we hope that you agree that they have 

made a difference! We understand your concern about generalizability of our study findings to other 

states. Please see our response to your comment on generalizability issue in the section below more 

in detail (1-3).  

 

1-1. Did the authors consider the possibility that the perceived racial disparities may not be related to 

access to care, but rather to cultural differences in seeking care at 'high-tech' (robot owning) 

institutions. Is it that certain racial groups do not attach as much importance to seeking care at a 

referral center, or would rather seek care at the nearest hospital, thus ending up at hospitals that do 

not own a robot?  

 

• Thank you for your thoughtful feedback. As you suggested, cultural factors (e.g., individual 

preferences of seeking care at „high-tech‟ institutions) and location (e.g., simply go to nearest 

hospital) can be potential determinants for robot surgery. A study about cardiac care reported that 

Whites are more likely to travel to seek high-tech care than their African American counterparts 

(Blustein &Weitzman, 1995). However, these measures (i.e., individual preference or home-to-

hospital distance) are not available in our current data, but remains to be explored in the future 

studies. We have added comments in the study limitation section (pg. 19).  

 

1-2. The authors allude to RCTs to test RARP vs open prostatectomy. Within the US, where at least 

85% of the cases are now robotic, this seems unrealistic.  

 

• I agree with your opinion that conducting RCTs can be challenging particularly in the setting where 

occurrence of intervention (e.g., RARP) is not evenly distributed. Poor accrual, refusal of 

randomization by patients, inadequate blinding of surgeons and patients, and the difficulty of 

controlling contextual factors are major challenges of RCTs (Touijer, 2013). Besides RCTs, to provide 

more robust evidence of effectiveness of RARP vs. open RP, we believe that more studies using 

innovative methodological approaches, such as quasi-experimental study with advanced statistical 

methodology as well as including longitudinal functional outcomes are needed. We have revised our 
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sentence like the following:  

 

“…Randomized clinical trials (RCTs) are often recommended as powerful tools to provide highest 

level of scientific evidence of cause-and-effect relationship between an intervention and outcomes. 

However, conducting RCTs can be challenging given that at least 85% of the RP cases are now 

robotic in the United States (Lowrance et al., 2012). Diverse, innovative approaches with advanced 

statistical methodologies and longitudinal outcomes will be needed to provide more robust evidence 

of benefits of RARP vs. ORP or LRP. ”  

 

1-3. Finally, the authors should detail more the differences between California and the rest of the 

country, and how this could affect the generalizability of the findings. Is there any data to support that 

disparities are less pervasive in California? etc.  

 

• Once again, we appreciate your feedback. We added more details about California dataset and 

generalizability issue in the study limitation section (pg. 19). We think that our manuscript looks much 

better after we incorporate your suggestions. We hope that you would find that, too.  

 

• Probably the biggest difference between California and other states is the different proportion of race 

and ethnicity. California has more than twice large Hispanic population (38%) compared to US 

average (17%) (US Census, 2014). We thought that this difference may affect our findings of 

significant racial differences between Hispanics and non-Hispanic whites. Our study findings need to 

be generalized with caution particularly for those states with higher African American populations or 

lower Hispanic populations.  

 

• In addition, evidences indicated that health disparity in California is presumably more substantial 

than the national average as reflected in the higher degree of income inequality in California than 

most other states (Sommeiller & Price, 2014). Furthermore, a recent article introduced that 

differences in life expectancy between a very wealthy neighborhood and an impoverished one in 

California can be as much as 15 years (see http://centerforhealthreporting.org/blog/tale-two-cities-

and-two-life-expectancies), whereas the corresponding estimate in Omaha, Nebraska is about 12 

years based on our recent estimate. Therefore, we believe that our findings of non-significant racial 

and income disparities within-RARP performing hospital can be attributed to high correlation between 

racial and income minority status and hospital access, not because disparities are less pervasive in 

California.  

 

• Nevertheless, California is the largest states (38 million populations) and has a sizable RP 

population (approx. 6800 cases per year). RARP rate of California (67% for 3-year study period) is 

consistent with other previous studies using nationally representative sample (Lowrance et al., 2012; 

Gandaglia et al., 2014). Thus, it provides the research team with a sufficiently large sample to conduct 

our analysis. Furthermore, our data containing all the population-level inpatient records in California 

may yield more robust inference for local decision makers. Further research focusing on racial/ethnic 

disparities in the use of RARP needs to be conducted in other states to improve the generalizability of 

the study findings  

 

 

BMJ Open 2014-007409  

RESPONSE TO REVIEWER 2  

 

In "Disparities in the receipt of robot-assisted radical prostatectomy: Between- and within-hospital 

analysis using 2009-2011 California inpatient data" Kim et al examine the receipt of RARP as quality 

of care measure and examine the hospital and patient determinants of RARP. They utilize the 

California State Inpatient Database, which is an observational, prospectively collected repository of 
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billing data. The authors do not examine a novel question, and it is hard to see how the work will 

change practice. But the editorial imperatives of BMJ-O are directed at scientific accuracy and the 

findings of the authors are in line with the significant body of existing work examining observational 

billing date for the use of RARP.  

 

• Thank you for your valuable feedback. We believe your comments have served to substantially 

improve the paper, and we appreciate your recognition of its potential contribution. We have 

addressed all the points you raised in detail below.  

 

2-1. By examining the CID the authors have access to a large population of Hispanic minorities. 

Though the authors examine the effect of Hispanic ethnicity, a greater focus on the relationship 

between Hispanic ethnicity and other sociodemographic characteristics would be very interesting.  

 

• Thank you for bringing a very interesting idea! As you pointed out, California SID contains a 

relatively large population of Hispanic minorities (approximately 13% of all RP patients). Although our 

study found that Hispanics are less likely to have access to RARP-performing hospitals than their 

White counterparts, which subgroups of Hispanic populations (e.g., lower income area or Medicaid 

insurance status) are associated with lower likelihood of undergoing RARP is still not answered. 

Potential collinear effect between race, income, and insurance status was found in another recent 

study (Sun et al., 2014). Although this is an attractive idea, we think that such examination is beyond 

the scope of the present paper. Thus, we would like to keep this idea for our future research agenda. 

We have addressed comments and suggestions for future studies in the revised manuscript on page 

18.  

 

“…More research is needed to understand mechanisms of referral patterns of Hispanics and their 

association of lower socioeconomic status in accessing an RARP-performing hospital.”  

 

2-2. Why examine RARP receipt within hospitals performing RARP? The authors do not adequately 

justify this choice for the primary analysis. Please provide more justification to exclude people 

undergoing RP at institutions not providing RARP and perform a sensitivity analysis including these 

patients in your study population when performing your patient level analysis.  

 

• Thank you for addressing your ambiguity about our rationale for within-hospital analysis. Maybe our 

explanation was not clear enough. RARP is a highly equipment-intensive procedure, meaning that 

patients will not undergo RARP if they do not have access to the hospitals with robotic technology. 

Several studies have confirmed that the use of RARP is centralized within a few large, primarily 

academic, hospitals that are located in urban areas where racial and socioeconomic minorities have 

less access to those facilities (Pollock et al., 2011; Stitzenberg et al., 2012; Anderson et al., 2013). 

Thus, we conducted between-hospital analysis to identify demographic and economic factors that 

influence patients‟ access to RARP performing hospitals using all inpatient data in California. The 

study objective is to determine factors influencing use of RARP. Thus, we excluded people 

undergoing RP at institutions not providing RARP. We have added our justification of the two-model 

approach in the background section (please see pages 7-8 in the revised manuscript).  

 

2-3. Please provide further justification for your first analysis. Why is it worth knowing the 

determinants of undergoing surgery at an institution that does RARP? Please elaborate on this. The 

concept of the adverse effects of centralization of care is incredibly interesting, particularly for minority 

populations. RARP has driven the centralization of care. In California, over the study period was there 

centralization of care? Did it affect Hispanics more than whites? Did it affect people with Medicaid? 

You can answer these questions.  

 

• Thank you for your suggestion. Based on your comments, related to your earlier comment on 
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primary analysis (2-2), we have focused our revision on being very clear about why we chose two-

model approach.  

 

• The study used two analytic models, (1) between-hospital analysis including all 225 hospitals in 

California, regardless of use of RARP at hospital level and (2) within-hospital analysis including only 

73 RARP-performing hospitals. Model 1 focuses on patients‟ “access to hospitals” capable of 

performing RARP because patients will not undergo RARP if they do not have access to those 

facilities with robotic technology.  

 

• Model 2, however, focuses on patients‟ use of RARP procedures “within” those hospitals that are 

capable of performing RARP. The reason behind this is that patients with access to hospitals that 

have robotic technology may undergo different options of surgical treatment, including open RP, 

laparoscopic RP, and RARP. Current studies have not addressed whether the racial and 

socioeconomic differences exist in the use of RARP once the hospital-level access barrier is 

removed. Therefore, we extended current research by also examining within-hospital differences in 

the receipt of RARP versus non-RARP. We have provided our justification of the “within-hospital” 

analysis in our revised manuscript (page 7).  

 

• Regarding your comments about centralization of RARP in California, we could not find previous 

studies that examined the centralization of care in California. However, our sensitivity analysis by 

volume showed that only 6 hospitals (out of 225 hospitals providing RP) were performing more than 

500 RARP cases during the 3-year study period. We believe that this could affect Hispanic 

populations because studies have shown a lack of access for minority populations to this high-

volume, high-tech facilities (Anderson et al., 2013; Stitzenberg et al., 2012). Minority populations are 

less likely to have access to high-volume or high-tech facilities (Sun et al., 2014; Blustein and 

Weitzman, 1995), and less likely to switch to a high-volume specialists than their White counterparts 

(Pollock et al., 2011). Previous studies also suggest that Medicaid beneficiaries had lower likelihood 

of accessing high-volume facilities (Sun et al., 2014; Liu et al., 2006). We have incorporated these 

comments in our revised manuscript (page 17-18).  

 

2-4. For the results section, please provide 95% CI rather p-values for your adjusted odds ratios  

 

• Thank you for your comment. We have added 95% CI in the Table 3 and Table 4.  

 

2-5. Please provide the n= for each of the study subpopulations ins your tables  

 

• Thanks for your suggestion. We have added sample sizes for the study subpopulations in all of our 

Tables.  

 

2-6. Please provide information on the number of hospitals within each volume tertile.  

 

• Thank you for your helpful suggestions. We have now number of hospitals within each volume tertile 

in the Table 4.  

 

2-7. The subpopulations in table 1 (n=20,411) are different than those in model 1 (n=17,977), why?  

 

• Thank you for such a careful review of our analysis. We apologize if we were unclear about the 

sample size for the entire model (n=20,411) and for the analytic model (n=17,977). While we were 

revising the paper, we corrected small errors during the coding process. This provided us a final 

sample of 18,101. Thus, sample size for our analytic model is 18,101 due to missing values of several 

demographic variables in the data. We have added the following sentence in our method section 

(page 8) to address your comment.  
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"…This approach identified 20,411 patients who were diagnosed with PC and who received RP in 225 

hospitals in California for the study period 2009-2011. Of these, 18,101 patients had non-missing 

information on age, race/ethnicity, primary payer, patients‟ place of residence and median ZIP code 

income."  

 

2-8. In the discussion the authors state “Research findings about the cost-effectiveness of RARP 

under the ACA…” citing 11 references (19-30), many of which predate the ACA. Please review.  

 

• Thank you for catching that! That was a typo – we meant to cite 29-30 for this sentence. We have 

revised it.  

 

 

 

BMJ Open 2014-007409  

RESPONSE TO REVIEWER 3  

 

The topic is timely and intriguing, the manuscript is well written, and the statistical analysis is the 

suitable one.  

 

• Thank you so much for your supportive comments and extremely helpful feedback about how to 

improve our paper. Please see our response in detail below. We hope that our changes meet your 

expectation.  

 

The authors should consider the following points:  

3-1. Abstract, results: please check for typos  

 

• Thank you for suggesting very basic, but an important step for making our manuscript better. We 

have proofread our abstract and results once again and fixed all typos.  

 

3-2. Materials and methods: age should be considered as a continuous variable  

 

• Thank you for your suggestion. To address your comment, we ran additional analysis using age as a 

continuous variable and found that this does not affect our findings. Thus, we kept the categorical 

model in our analysis.  

 

3-3. Materials and methods: the results of the current study are strongly limited by the lack of details 

on preoperative patient characteristics. Please comment.  

 

• We recognize your concerns about the lack of preoperative patient characteristics. Our study is 

based on inpatient claims data of California patients, which is designed for billing purposes. Thus, 

detailed preoperative patient characteristics, such as prostate-specific antigen, clinical and pathologic 

stage, or other bio-specimen information, are lacked. This may partially explain the relationship 

between patient characteristics and the decision to use RARP versus ORP or LRP. For example, 

certain race/ethnicity or socioeconomic groups may have more higher-stage patients, which requires 

more technically challenging and likely to choose open surgical approaches. We have acknowledged 

this in the study limitation section (page 19).  

 

3-4. Materials and methods: statistically significant differences should be assessed using a p-value 

<0.05  

 

• Thank you for your suggestion. We revised assessment using a p-value < 0.05.  
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3-5. Materials and methods: how many patients were removed from the current analyses due to 

missing values?  

 

• Thank you for your critical question. A total of 2,310 patients were removed from the analysis due to 

missing values. To address your and other reviewers‟ comments, we conducted sensitivity analysis 

using missing-dummy variables and this does not affect our results. We added the following sentence 

in the method section (page 8).  

 

“…This approach identified 20,411 patients who were diagnosed with PC and who received RP in 225 

hospitals in California for the study period 2009-2011. Of these, 18,101 patients had non-missing 

information on age, race/ethnicity, primary payer, patients‟ place of residence and median ZIP code 

income”  

 

 

3-6. Materials and methods: the authors could analyse the increase in the adoption of RARP over the 

study period in their cohort  

 

• We appreciate your suggestion. The number of RARP cases increased from 4,068 (61% of total RP 

cases) in 2009 to 5,323 (74%) in 2011. The proportion of RARP within RARP performing hospitals 

was much higher and increased from 80% in 2009 to 88% in 2011. (Please see supplementary Table 

1 for more details).  

 

3-7. Results: how many of the non-RARP performing hospitals started to perform RARP over the 

study period?  

 

• Thank you for your inspiring question! Our data shows that 27 non-RARP performing hospitals 

started to perform RARP during the study period of 2009 -2011, indicating that number of hospitals 

performing RARP increased from 2009 to 2011 in California. We have added this information in the 

supplementary document.  

 

3-8. Results, Table 1: please add the baseline characteristics for the overall population  

 

• Thank you for your suggestion. We added baseline characteristics for the overall population in the 

Table 1.  

 

3-9. Results, Table 2 and 3: please provide the actual p-values  

 

• Thank you. We have added p-values to all of our tables.  

 

3-10. Discussion: the authors should better highlight the clinical implications of their findings  

 

• Thank you for your suggestion for improving our manuscript. A major clinical implication of our 

findings is that a lack of access to RARP hospitals or RARP procedures within hospitals with robotic 

technology may imply less ideal care for Hispanic minority and patients with lower socioeconomic 

status. However, no definitive evidence supports a clinical advantage of the use of RARP compared 

to open or laparoscopic surgery. Randomized clinical trials (RCTs) are often recommended as 

powerful tools to provide highest level of scientific evidence of cause-and-effect relationship between 

an intervention and outcomes. However, conducting RCTs can be challenging given that at least 85% 

of the RP cases are now robotic in the United States. Diverse, innovative approaches with advanced 

statistical methodologies and longitudinal functional outcomes will be needed to provide more robust 

evidence of the potential benefits of RARP vs. ORP or LRP.  
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