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ARTICLE DETAILS 

TITLE (PROVISIONAL) Preoperative factors affecting cost and length of stay for isolated off-
pump coronary artery bypass grafting: Hierarchical linear model 
analysis 

AUTHORS Shinjo, Daisuke; Fushimi, Kiyohide 

 

VERSION 1 - REVIEW 

REVIEWER Stefano Urso 
Hospital Universitario de Gran Canaria Doctor Negrín, Las Palmas, 
Spain 

REVIEW RETURNED 24-Jun-2015 

 

GENERAL COMMENTS In this study the Authors reports a hospital cost analysis of 2491 
patients who underwent scheduled off pump coronary surgery 
(OPCAB) from April 2011 and March 2012 in Japon.  
Hospital data were obtained from the Japanese administrative 
database. A two level hierarchical linear model was applied to 
analyze the impact of patients’ characteristics and of hospital-level 
factors on hospital cost and hospital length of stay (LOS). The mean 
cost of OPCAB was $33,496 ± 6,404 and the mean LOS was 23.4 ± 
8.2 days.  
At first level hierarchical analysis, patients age >75 years was the 
most important determinant of hospital cost and LOS.  
At second level hierarchical analysis hospital volume procedure >60 
per year was found to decrease independently both hospital cost 
and LOS.  
The Authors conclude advocating for a concentration of the hospital 
procedure volume of elective OPCAB surgeries in order to improve 
costs and LOS.  
 
 
This study is a very interesting hospital cost an LOS analysis; it is 
correctly developed and appropriately presented.  
The large sample population analyzed and the complexity of the 
statistical analysis allow the Authors to reach a solid conclusion.  
 
1. For completeness of data, the Authors may explain the reasons of 
the exclusion criteria of the study :(1) patients with other major 
surgical procedures; (2) non-elective OPCAB patients and (3) 
patients who underwent re-operation or who died during 
hospitalization.  
Can the Author specify the expression “major surgical procedure”, 
mentioned in group 1? The group 3 is represented by patients 
underwent redo CABG ?  
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2.Which kind of missing data forced the exclusion of 95 patients?  
 
3. According to table 2, the biggest hospitals (more than 800 beds) 
are the ones with the least volume of surgical procedures. Could the 
Authors explain this data?  
 
4. In 76,5% of the hospitals the number of the OPCAB procedure is 
less than 60 per year. To correctly interpret this data, it could be 
interesting to know the ratio on pump/OPCAB surgery per size and 
volume of hospital.  
 
5. Have the Authors data about the procedure volume per 
surgeon/anesthesiologist? 

 

REVIEWER James Gaughan 
Centre for Health Economics, University of York 

REVIEW RETURNED 06-Jul-2015 

 

GENERAL COMMENTS This paper investigates the drivers of variation in the cost and length 
of stay of off pump CABG. The primary contributions of this work are 
a Japanese example of using a large administrative dataset for off 
pump CABG. The use of administrative data allows for a hierarchical 
linear model. Further, a direct proxy for cost is used in addition to 
length of stay. The comments below centre around clarifications with 
some additional discussion of methodological approach.  
 
Comments  
 
1. The authors note in the data section that their administrative 
database does not cover all of Japan but around 50%. Participation 
in the study was also voluntary and so covers 77% of hospital 
admissions in the database. Therefore, around 40% of the national 
total is covered with two stages of potential self-selection. This 
should be noted as a limitation and as far as possible evidence 
presented that self-section doesn’t have an important effect, by 
comparing characteristics of the final sample with the larger 
population.  
2. The authors note cost is represented by payments to hospitals. 
This measure of reimbursement is a) uniform across the country and 
b) might reflect a profit or loss for the institution. The potential gap 
between cost and payment should therefore be noted as a limitation.  
3. It is not completely clear from the description of costs if and how 
any per diem payment to hospitals works. Is this paid for all days or 
for days before/after a trim point? This is particularly useful when 
comparing results for cost with those for length of stay. It would 
therefore be useful to highlight this feature in the data section.  
4. Reasons for exclusion from the study are given and the number of 
cases provided in a figure at the end of the paper. It would be useful 
to refer to the figure within the text describing exclusions.  
5. The methods section describes the model used but it would assist 
clarity to include a general equation for the empirical model with 
descriptions of terms.  
6. The paper ‘How well do diagnosis-related groups explain 
variations in costs or length of stay among patients and across 
hospitals? Methods for analysing routine patient data, A. Street, C, 
Kobel, T Renaud and J. Thuillez, Health Economics vol 21, S2, pp 6-
18” investigates cost and length of stay variation with administrative 
data but a two-step multi-level model. Inclusion of this work as an 
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antecedent and some discussion about the choice of model in 
relation to it would be useful.  
7. Table 1 shows < 10% of cases had a single diseased vessel and 
yet all other cases are combined together. As this is quite surprising, 
it should be noted in the data section that only 1 vs > 1 vessels can 
be distinguished or other justification used for this choice.  
8. It would be useful for Table 3 to state the functional form of the 
model used in full so this can be read in isolation.  
9. It should be noted in the section on limitations that Teaching is a 
spectrum and so using a dichotomy of academic or non-academic 
hospitals misses out some information.  
10. Both text and tables use triple spacing. It is useful to have 
double spacing on text but single is sufficient for tables which 
otherwise become very long and so harder to read.  
11. It would assist readability to more clearly separate titles with a 
blank row either above or above and below these. 

 

REVIEWER Andre Lamy 
McMaster University, Canada  
Hamilton Health Sciences, Canada  
Population Health Research Institute, Canada 

REVIEW RETURNED 09-Jul-2015 

 

GENERAL COMMENTS The authors have this paper have presented their analysis of the 

cost and length of stay for off-pump CABG and the factors that might 

influence these variables.  Some comments: 

-Throughout the paper the abbreviation ‘Ave’ is used ( I believe to 

mean ‘average’).  This is commonly the abbreviation for ‘avenue’.  I 

would consider replacing all uses of ‘ave’ with ‘mean’. 

- 

Abstract 

for settings, consider changing the wording from: 

 “Database from the Japanese administrative data”  

to  

“Data from the Japanese Administrative Database” 

Strengths and Limitations 

for the second point, consider changing the wording from: 

“this study can be contributed for efficient healthcare resource use 

under the rapid growth in the aging population and in healthcare 

expenditure” 

To 

“this study can contribute to the efficient use of healthcare resources 

under the rapid growth of the aging population and in reducing 
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healthcare expenditure” 

Introduction 

First line of the second paragraph.  It would remiss to not mention 

trials that investigate the outcomes of both on-pump and off-pump 

CABG and not mention the largest trials to examine this; the 

CORONARY and ROOBY trials as well as their accompanying 

economic analyses. 

Forth paragraph.  It is mentioned that OPCAB is standard surgical 

procedure in Japan.  Was the phase ‘standard surgical procedure’ 

used to mean that OPCAB is the only form of CABG done or that it 

is a routine procedure. 

Materials and Methods 

Section title:  Methods is misspelled ‘Methids’ 

It is mentioned that a yen-to dollar exchange rate of approximately 

100 yen : 1 USD was used.  Because market rates can be highly 

variable on a day to day basis, PPPs are often preferred as they are 

not subject to market influences 

 

Discussion 

Third paragraph.  It is interesting that coagulopathy was associated 

with a prolonged LOS, but not a higher cost.  A brief statement about 

some of the authors’ hypotheses regarding this observation would 

be interesting to read. 

Fifth paragraph. the sentence that currently reads ‘It is essential to 

explore the common process of treating OPCAB patients in 

achieving cost-effectiveness hospitals, and which will contribute to 

international generalization’ is unclear as written. 

Sixth paragraph.  I believe word ‘main’ or ‘primary’ would be better 

suited to described the ischemic heart event instead of ‘cardinal’ 

Seventh paragraph.  The first sentence (‘In addition, our analysis 

could not take into account the patients’ costs after discharge or 

transfer to another hospital’) is basically stated already in the last 

sentence of the sixth paragraph. 

Seventh paragraph.  The sentence that reads “Also, our analyses 

included only Elixhauser’s comorbidities, and other comorbidities or 

conditions may have existed as potential confounders” I believe 

should read “Also our analyses included only Elixhauser’s 

comorbidities.  Other comorbidities or conditions may have existed 

as potential confounders.   
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name Stefano Urso  

Institution and Country Hospital Universitario de Gran Canaria Doctor Negrín, Las Palmas, Spain  

Please state any competing interests or state ‘None declared’: None declared  

 

1. For completeness of data, the Authors may explain the reasons of the exclusion criteria of the 

study :(1) patients with other major surgical procedures; (2) non-elective OPCAB patients and (3) 

patients who underwent re-operation or who died during hospitalization.  

Can the Author specify the expression “major surgical procedure”, mentioned in group 1? The group 3 

is represented by patients underwent redo CABG?  

 

AUTHOR RESPONSE:  

We thank Dr Urso for the favourable comments regarding the relevance of our study.  

We have added further information in the Material and Methods section as follows (page 6, lines 15–

18):  

“…(1) patients with other major surgical procedures based on Japanese original operative codes; (2) 

non-elective OPCABG patients, such as ambulance or emergency admissions; and (3) patients who 

underwent multiple OPCABG procedures or who died during hospitalization.”  

 

 

2.Which kind of missing data forced the exclusion of 95 patients?  

 

AUTHOR RESPONSE:  

We excluded 35 patients with missing Canadian Cardiovascular Society angina grade and 60 with 

missing body mass index data.  

We have added this information in Figure 1 and have revised the text in the Materials and Methods 

section as follows (page 9, lines 10–11):  

“…95 who had missing data [35 who had missing Canadian Cardiovascular Society angina grade and 

60 who had missing BMI data]).”  

 

 

3. According to table 2, the biggest hospitals (more than 800 beds) are the ones with the least volume 

of surgical procedures. Could the Authors explain this data?  

 

AUTHOR RESPONSE:  

We believe that this result occurred because these hospitals provide on-pump CABG or PCI instead 

of OPCABG or because other hospitals in the region are in charge of handling heart surgeries, with 

regard to functional differentiation of hospitals. We have explained the finding in the Results section 

as follows (page 9, line 24–page 10, line 2):  

“Some of the biggest hospitals had the least OPCABG volumes, and this may have occurred because 

these hospitals provide on-pump CABG or percutaneous coronary intervention instead of OPCABG or 

because other hospitals in the region are in charge of handling heart surgeries, with regard to 

functional differentiation of hospitals.”  

 

 

4. In 76,5% of the hospitals the number of the OPCAB procedure is less than 60 per year. To 

correctly interpret this data, it could be interesting to know the ratio on pump/OPCAB surgery per size 

and volume of hospital.  

 

AUTHOR RESPONSE:  

We have added information on the OPCABG ratio, defined by the number of OPCABG procedures 
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divided by the total number of on-pump CABG and OPCABG procedures, in the Materials and 

Methods section and have revised Table 2 as follows:  

 

OPCABG ratio, mean (SD)  

All 34.3% [23.5%] 63.4% [15.9%] 69.1% [11.9%]  

≤449 36.7% [27.8%] 66.7% [17.5%] 52.4% [6.1%]  

450–799 35.0% [20.9%] 66.4% [14.8%] 76.3% [6.9%]  

≥800 22.5% [15.9%] 53.3% [11.9%] 69.2% [8.3%]  

 

 

5. Have the Authors data about the procedure volume per surgeon/anesthesiologist?  

 

AUTHOR RESPONSE:  

We did not include the procedure volume per surgeon/anaesthesiologist in the analysis owing to the 

lack of data. We have added this in the Discussion section as follows (page 13, lines 23–24):  

“The procedure volume per surgeon/anaesthesiologist was not included in our analysis owing to the 

lack of data.”  

 

   

Reviewer: 2  

Reviewer Name James Gaughan  

Institution and Country Centre for Health Economics, University of York  

Please state any competing interests or state ‘None declared’: None declared  

 

Comments  

1. The authors note in the data section that their administrative database does not cover all of Japan 

but around 50%. Participation in the study was also voluntary and so covers 77% of hospital 

admissions in the database. Therefore, around 40% of the national total is covered with two stages of 

potential self-selection. This should be noted as a limitation and as far as possible evidence 

presented that self-section doesn’t have an important effect, by comparing characteristics of the final 

sample with the larger population.  

 

AUTHOR RESPONSE:  

We thank Dr Gaughan for the time and effort in reviewing our manuscript, and for the constructive 

suggestions.  

We have added the potential self-section as a limitation in the Discussion section as follows (page 13, 

lines 4–7):  

“…although the present study had a large sample size with detailed medical data, the Japanese 

administrative database of the DPC/PDPS study group does not cover all patients and only 

approximately 40% of the total number of patients nationally are covered with two stages of potential 

self-section.”  

 

 

2. The authors note cost is represented by payments to hospitals. This measure of reimbursement is 

a) uniform across the country and b) might reflect a profit or loss for the institution. The potential gap 

between cost and payment should therefore be noted as a limitation.  

 

AUTHOR RESPONSE:  

We have added the potential gap between cost and payment as a limitation in the Discussion section 

as follows (page 13, lines 19–21):  

“We analysed cost according to patient-level payment to hospitals because it is difficult to obtain 

actual cost data for each patient. The difference between cost and payment may be a potential 
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limitation of this study.”  

 

 

3. It is not completely clear from the description of costs if and how any per diem payment to hospitals 

works. Is this paid for all days or for days before/after a trim point? This is particularly useful when 

comparing results for cost with those for length of stay. It would therefore be useful to highlight this 

feature in the data section.  

 

AUTHOR RESPONSE:  

We have added a brief explanation of the payment system in the Materials and Method section as 

follows (page 6, lines 3–5):  

“We defined cost according to the abovementioned criteria because fee-for-service based payment 

represents resource use more directly, and we did not use the cost data based on the per diem 

payment schedule.”  

 

 

4. Reasons for exclusion from the study are given and the number of cases provided in a figure at the 

end of the paper. It would be useful to refer to the figure within the text describing exclusions.  

 

AUTHOR RESPONSE:  

We have revised the text as follows (page 9, lines 7–14):  

“The data of 4,930 patients who underwent OPCABG were extracted. However, we excluded 2,176 

patients (1,512 who underwent other major surgical procedures, 544 who had non-elective 

admissions, 25 who underwent multiple OPCABG procedures or died during hospitalization, and 95 

who had missing data [35 who had missing Canadian Cardiovascular Society angina grade and 60 

who had missing BMI data]). Additionally, 80 patients who had outlier costs (outside mean ± 2 SD) 

and 183 patients who had outlier preoperative LOS (>14 days) were excluded. Our final sample 

included 2,491 patients who were treated at 268 hospitals (Figure 1).”  

 

 

5. The methods section describes the model used but it would assist clarity to include a general 

equation for the empirical model with descriptions of terms.  

 

AUTHOR RESPONSE:  

We have added a general equation of the model (HLM for a random intercept model) with a 

description of the terms in the Materials and Methods section as follows (page 8, lines 8–16):  

“The model takes the following general form:  

y_ij^c= γ_00+ γ_10 x_ij+u_0j+e_ij  

Level 1 units are indexed by i and level 2 units are indexed by j, where y_ij^c is the logarithmic 

dependent variable (cost or LOS) of patient i in hospital j, γ_00 is the hospital-level mean intercept, 

γ_10 is the constant regression coefficient (subject j is unnecessary because the slope is constant 

across hospitals), x_ij is the explanatory variable of patient i in hospital j, u_0j is the hospital-

dependent deviation, and e_ij is the residual error for patient i in hospital j.”  

 

 

6. The paper ‘How well do diagnosis-related groups explain variations in costs or length of stay 

among patients and across hospitals? Methods for analysing routine patient data, A. Street, C, Kobel, 

T Renaud and J. Thuillez, Health Economics vol 21, S2, pp 6-18” investigates cost and length of stay 

variation with administrative data but a two-step multi-level model. Inclusion of this work as an 

antecedent and some discussion about the choice of model in relation to it would be useful.  

 

AUTHOR RESPONSE:  
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We have added the suggested work as a reference and have included the following sentence in the 

Discussion section (page 12, line 25–page 13, line 3):  

“We used a hierarchical linear model (random intercept model) that allows the consideration of both 

patient and hospital factors, while a previous study exploring variations in cost and LOS across 

hospitals for diagnosis-related groups used a two-step multi-level model [27]. The model should be 

selected according to the aim of the study.”  

 

 

7. Table 1 shows < 10% of cases had a single diseased vessel and yet all other cases are combined 

together. As this is quite surprising, it should be noted in the data section that only 1 vs > 1 vessels 

can be distinguished or other justification used for this choice.  

 

AUTHOR RESPONSE:  

We have used “Number of grafting procedures” instead of “Number of diseased vessels”.  

 

 

8. It would be useful for Table 3 to state the functional form of the model used in full so this can be 

read in isolation.  

 

AUTHOR RESPONSE:  

We have mentioned the functional form of the model in Table 3 and Table 4 as suggested.  

 

 

9. It should be noted in the section on limitations that Teaching is a spectrum and so using a 

dichotomy of academic or non-academic hospitals misses out some information.  

 

AUTHOR RESPONSE:  

We have included the following sentence in the Discussion section (page 13, line 24–page 14, line 1):  

“Moreover, an adjustment according to teaching status may not be sufficient because it is difficult to 

measure teaching activity in each hospital.”  

 

 

10. Both text and tables use triple spacing. It is useful to have double spacing on text but single is 

sufficient for tables which otherwise become very long and so harder to read.  

 

AUTHOR RESPONSE:  

We have checked both the Word version and PDF version of the manuscript, and have not found 

triple spacing. We believe that the triple spacing might have occurred because of differences in the 

PDF reader software or differences between Mac and Windows systems. We have ensured that the 

text is double-spaced and the tables are single spaced in the revised manuscript.  

 

 

11. It would assist readability to more clearly separate titles with a blank row either above or above 

and below these.  

 

AUTHOR RESPONSE:  

We have revised the manuscript as suggested.  

   

Reviewer: 3  

Reviewer Name Andre Lamy  

Institution and Country McMaster University, Canada  

Hamilton Health Sciences, Canada  
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Population Health Research Institute, Canada  

Please state any competing interests or state ‘None declared’: None declared  

 

Some comments:  

-Throughout the paper the abbreviation ‘Ave’ is used ( I believe to mean ‘average’). This is commonly  

the abbreviation for ‘avenue’. I would consider replacing all uses of ‘ave’ with ‘mean’.  

Abstract  

for settings, consider changing the wording from:  

“Database from the Japanese administrative data”  

to  

“Data from the Japanese Administrative Database”  

Strengths and Limitations  

for the second point, consider changing the wording from:  

“this study can be contributed for efficient healthcare resource use under the rapid growth in the aging 

population and in healthcare expenditure”  

To  

“this study can contribute to the efficient use of healthcare resources under the rapid growth of the  

aging population and in reducing healthcare expenditure”  

 

AUTHOR RESPONSE:  

We thank Dr Lamy for the favourable comments regarding the relevance of our study. We have 

revised the sentences according to the suggestions.  

 

 

Introduction  

First line of the second paragraph. It would remiss to not mention trials that investigate the outcomes 

of both on-pump and off-pump CABG and not mention the largest trials to examine this; the 

CORONARY and ROOBY trials as well as their accompanying economic analyses.  

Forth paragraph. It is mentioned that OPCAB is standard surgical procedure in Japan. Was the phase 

standard surgical procedure’ used to mean that OPCAB is the only form of CABG done or that it is a 

routine procedure.  

 

AUTHOR RESPONSE:  

We have included the CORONARY and ROOBY trials and their economic analysis as references 

(page 4, lines 8–10):  

“A number of studies, including the CORONARY and ROOBY trials, have investigated the outcomes 

of both on-pump CABG and OPCABG and have contributed to improving outcomes [2-8].”  

 

Additionally, we have revised “standard surgical procedure” to “major surgical procedure” so that 

readers can recognise the actual situation easily (page 4, line 20).  

 

Materials and Methods  

Section title: Methods is misspelled ‘Methids’  

It is mentioned that a yen-to dollar exchange rate of approximately 100 yen : 1 USD was used. 

Because market rates can be highly variable on a day to day basis, PPPs are often preferred as they 

are not subject to market influences  

 

AUTHOR RESPONSE:  

We have corrected the error, and have used PPPs instead of market rates. We have revised the data 

in the tables and have modified the text in the Materials and Methods section as follows (page 7, lines 

19–20):  

“Regarding the analysis of medical cost, costs were converted from Japanese yen to US dollars (1 
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US$ = 82.37 yen) based on purchasing power parities in March 2012.”  

 

 

Discussion  

Third paragraph. It is interesting that coagulopathy was associated with a prolonged LOS, but not a 

higher cost. A brief statement about some of the authors’ hypotheses regarding this observation 

would be interesting to read.  

 

AUTHOR RESPONSE:  

We have included the following sentence in the Discussion section (page 11, lines 17–19):  

“Patients with coagulopathy may require extended hospitalization with careful monitoring to achieve 

stable control of clotting, without aggressive treatments, leading to a long LOS with a minor increase 

in cost.”  

 

 

Fifth paragraph. the sentence that currently reads ‘It is essential to explore the common process of 

treating OPCAB patients in achieving cost-effectiveness hospitals, and which will contribute to 

international generalization’ is unclear as written.  

 

AUTHOR RESPONSE:  

We have revised the sentence as follows (page 12, lines 21–24):  

“Regarding international generalization, it is important to investigate the mechanisms that aid 

hospitals in achieving cost-effectiveness, which will help identify cost-effectiveness factors that can be 

applied or introduced in hospitals in other countries.”  

 

 

Sixth paragraph. I believe word ‘main’ or ‘primary’ would be better suited to described the ischemic 

heart event instead of ‘cardinal’  

 

AUTHOR RESPONSE:  

We have revised the text as suggested (page 13, line 13).  

 

 

Seventh paragraph. The first sentence (‘In addition, our analysis could not take into account the 

patients’ costs after discharge or transfer to another hospital’) is basically stated already in the last 

sentence of the sixth paragraph.  

 

AUTHOR RESPONSE:  

We have made the required changes in the revised manuscript.  

 

 

Seventh paragraph. The sentence that reads “Also, our analyses included only Elixhauser’s 

comorbidities, and other comorbidities or conditions may have existed as potential confounders” I 

believe should read “Also our analyses included only Elixhauser’s comorbidities. Other comorbidities 

or conditions may have existed as potential confounders.  

 

AUTHOR RESPONSE:  

We have modified the text as suggested. 
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VERSION 2 – REVIEW 

REVIEWER James Gaughan 
Centre for Health Economics, University of York, UK 

REVIEW RETURNED 11-Sep-2015 

 

GENERAL COMMENTS This paper concerns the drivers of cost and length of stay (LoS) of 
patients in Japan receiving off-pump Coronary Artery Bypass Graft 
surgery (OPCABG). The primary contribution of this paper is to 
investigate these outcomes for this specific condition and in a 
Japanese context. This is a useful contribution to discussions 
around the cost of acute care. I also thank the authors for the 
response they made to the previous round of review, which clarified 
several points. I note below a handful of outstanding points.  
 
1. Methods: How did the selection of categories of procedure volume 
come about? It looks like quartiles with the middle two combined, 
was there no significant difference between these two or was it 
based on past literature? This group of variables form the heart of 
the author’s conclusions and so additional information explaining the 
choice and/or demonstrating they are robust to other modelling 
approaches (e.g. more categories or using linear + square terms) 
would be valuable.  
2. Methods: The authors note the different methodology suggested 
in Street et al (2012) and justify their choice of random intercept 
model from “The model should be selected according to the aim of 
the study”. This requires a further step of explanation to be clear, as 
in terms of model and data both papers are considering the same 
thing. That is both are modelling cost or length of stay of a group of 
patients receiving the same main treatment and using patient level 
characteristics and hospital level variables in analysis. Therefore, it 
should be shown what different information is revealed by the 
random intercept model or the methodological advantage in 
modelling costs and length of stay this way.  
3. Table 1 shows over 90% of patients have more than one grafting 
procedure. However, there is only a dummy variable for 1 or > 1 
procedure. Why is there no further sub-division? Further, how does 
this differ from repeated bypass, which is dropped entirely?  
4. Introduction paragraph 2: In describing the gap in the literature 
they are filling, the authors say “(antecedent) outcome studies do not 
appear to have made sufficient efforts to explore the determinants of 
healthcare resource use, especially cost”. I suggest replacing a lack 
of effort with noting there is less evidence about cost for OPCABG, 
as other studies have focused on clinical outcomes and data on 
costs is less frequently available.  
5. There are some cases of “compared to ___ hospitals” for dummy 
variables (Results paragraph 4, Discussion paragraph 2). This might 
be a formatting point but what I see is a little confused. I expect ___ 
was meant to have a description of the base case. 

 

VERSION 2 – AUTHOR RESPONSE 

 

1. Methods: How did the selection of categories of procedure volume come about? It looks like 

quartiles with the middle two combined, was there no significant difference between these two or was 

it based on past literature? This group of variables form the heart of the author’s conclusions and so 

 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-2015-008750 on 17 N

ovem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


additional information explaining the choice and/or demonstrating they are robust to other modelling 

approaches (e.g. more categories or using linear + square terms) would be valuable.  

Author response  

We have modified categorized methods to fit volume quartiles. Previous hospital volume categories 

were describes as follows; low (lowest quartile), middle (2nd and 3rd quartiles), and high (highest 

quartile). We have also modified and added description according to the minor changes of the results.  

 

2. Methods: The authors note the different methodology suggested in Street et al (2012) and justify 

their choice of random intercept model from “The model should be selected according to the aim of 

the study”. This requires a further step of explanation to be clear, as in terms of model and data both 

papers are considering the same thing. That is both are modelling cost or length of stay of a group of 

patients receiving the same main treatment and using patient level characteristics and hospital level 

variables in analysis. Therefore, it should be shown what different information is revealed by the 

random intercept model or the methodological advantage in modelling costs and length of stay this 

way.  

Author response  

We have revised our manuscript as follows.  

“The selection of the model should be well-considered according to the aim of the study and available 

data with its characteristics.”  

We think the discussion of the model selection have some room to argue. We would like to just make 

a brief comment about model difference, and save the argument for further studies exploring the 

model selection.  

 

3. Table 1 shows over 90% of patients have more than one grafting procedure. However, there is only 

a dummy variable for 1 or > 1 procedure. Why is there no further sub-division? Further, how does this 

differ from repeated bypass, which is dropped entirely?  

Author response  

Because Japanese administrative data do not include detailed number of grafting procedures, but 

includes only a dummy variable “1 or ≥2 procedure” for number of grafting procedure. This is why we 

used a dummy variable, “1 or ≥2 procedure” for number of grafting procedure.  

We have modified our description, from “number of grafting procedures per patient” to “number of 

anastomotic grafts per operation (patient)”. We have also added the description, difficulty of 

distinguishing the primary OPCAB from others due to the study period, in the limitation of this study.  

 

 

4. Introduction paragraph 2: In describing the gap in the literature they are filling, the authors say 

“(antecedent) outcome studies do not appear to have made sufficient efforts to explore the 

determinants of healthcare resource use, especially cost”. I suggest replacing a lack of effort with 

noting there is less evidence about cost for OPCABG, as other studies have focused on clinical 

outcomes and data on costs is less frequently available.  

Author response  

We have revised the text as follows.  

“However, there is little evidence about cost for OPCAB, as other studies have focused on clinical 

outcomes and data on costs is less frequently available.”  

 

5. There are some cases of “compared to ___ hospitals” for dummy variables (Results paragraph 4, 

Discussion paragraph 2). This might be a formatting point but what I see is a little confused. I expect 

___ was meant to have a description of the base case.  

Author response  

We have now replaced “___” with appropriate words, descripting the reference group. 
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