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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 Andrea Icks 
Heinrich Heine University  
Faculty of Medicine  
Centre for Health and Society  
Public Health Unit 

REVIEW RETURNED 14-Jul-2014 

 

GENERAL COMMENTS Standard of written English: yes, but I am not a native speaker 
 
The topic is important, and the study interesting. However, there are 
some questions in particular regarding the study design, the 
methods and the presentations of the results.  
 
Major comments:  
In general: please give a list of abbreviations. Please explain all 
abbreviations in the tables in the footnote.  
 
Methods:  
Since your analysis is dealing with multi-level modelling which is not 
easy to understand (in particular for non-statistician) it would be 
desirable if you could explain this methodology in more detail (even 
though you wrote some in the appendix). In particular I suggest 
clarifying the levels which you used in the analysis. Also please 
explain why you did not present level 1 variance (i.e. the residual 
variance).  
Please describe why you use the MCMC approach in your models (I 
assume reaching more numerical stability in the models?). Why do 
you estimate an effective sample size (ESS).  
 
Results:  
Page 7, lines 14/15: Please provide the mean / median observation 
time.  
Since you are speaking throughout your article about “incidence 
rates”, I would expect that you first present some (at least crude) 
incidence rates before presenting multivariate models since it gives 
the reader a better overview of the data. I would suggest presenting 
number of hospitalizations, person-years and incidence rates 
stratified for cases and controls as table 2. Please present these 
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numbers for the total population as well as after further stratification 
for all covariates considered in the models (i.e. sex, SES, centre 
size, etc.)  
Please present throughout 2-sided p-values instead of 1-sided since 
some of your p values indicate an erroneous significant result which 
did not suit to the 95% confidence intervals (e.g. table 4, IRR 
regarding SES 3X).  
Small differences in admission risk by SES – this is unexpected. 
What are possible reasons? (page 9)  
Table 2: Please check the confidence intervals of the IRR presented 
in model 1 to 3 since they are highly implausible.  
Table 2: I wonder why the estimate of IRR changes after further 
consideration of dispersion in model 3 (from 4.744 to 4.878) since in 
general this should only affect the variance of the model but not the 
estimate itself.  
Table 3: Considering interaction of the effect of interest (diabetes in 
cases vs. controls) with covariates (such as sex, SES etc.), why do 
you not show the main effects of the covariates?  
Is there a plausible rationale to omit these effects? If not I would 
suggest also to present them since this would add interesting 
information to know if the covariates itself also have an effect on 
hospitalization rate.  
Table 4:  
With regard to the variable “age of diagnosis” I would omit to present 
a relationship as linear when solely having 3 age classes. Either you 
check if this relationship remains linear when considering every year 
of age (i.e. 15 age classes) or I would suggest presenting the results 
of the 3 age categories as you did in table 3.  
Table 5: I would omit this table since the results barely alter to those 
presented in table 4.  
 
Discussion:  
It is not true that papers concerning admissions in T1DM and 
controls, including confounders, are missing. There are several 
papers regarding this topic. Please add and discuss.  
The explanation of missing difference between girls and boys is not 
convincing. In previous papers differences have been described also 
when all admissions have been considered (page 12, line 1)  
 
 
Minor comments:  
SES – please call it area-level SES throughout the paper  
 
Abstract:  
Population section:  
Please add the age range of the population (i.e. 0 -15 years) as well 
as the duration of the follow up (i.e. 2012-05-31).  
Results section:  
With regard to the results of the multilevel-models, you should either 
present the percentages or the IRR (I would suggest to present the 
IRR alongside with the 95% CI).  
 
Introduction:  
3rd section: Wording: Please correct the word: minimize instead of 
minimse  
What means the statement in the introduction page 4 line 9 (frequent 
episodes of DKA are associated with increased mortality)?  
 
Methods:  
Please clarify the meaning of the variable “social economic position”. 
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Did you use quintiles as categorization and which SES class refers 
to the best and which to the worst SES?  
 
Results:  
Section associating between rate of admission to hospitals 
comparing cases to controls: Line 32:  
Please correct rounding errors (it should be 1.3 instead of 1.2). 
Please also check all other numbers which were described in the 
results text.  
Section unadjusted models: When comparing models with the DIC 
statistic, please add consistently p-values in particular when results 
are significant (which is the case in line 15).  
Results text line 31: Description “the log_e (IRR) standard error 
(precision) of the estimate was halved”: the standard errors are not 
presented on a log scale (which means that you need a calculator to 
understand this interpretation). I would simply say that the standard 
error was decreased.  
Table 1 last line (numbers of residency): I wonder why there are 
1330 persons with continuous residency (including those living in the 
border counties) while in the right column there are 1340 persons 
without continuous residency (excluding those living in the border 
counties). Please check these numbers and correct them.  
Table 3: The reported DIC in the first model (with regard to sex) is 
irritatingly high (223777). Please check.  
Table 4: Please use consistent names in the tables and rename 
“DOB” to “date of birth”.  
 
Discussion:  
Total hospital health care cost, not total health care cost (page 10, 
line 27)  
Unpublished data state capture-recapture – this is not completely 
convincing (page 10, line 17). Please provide more information. 

 

REVIEWER Dr Victoria Allgar 
University of York  
England 

REVIEW RETURNED 09-Sep-2014 

 

GENERAL COMMENTS I would also like to see a table with the raw admission rate 5's for 
each group and by sub-group, rather than just the ratios derived 
from the models.  
 
I found the annotation in the tables a little confusing e.g. X denotes 
interaction between variable of interest and case control indicator. 

 

VERSION 1 – AUTHOR RESPONSE 

#Reviewer 1 

 

Major comments: 

In general: please give a list of abbreviations. Please explain all abbreviations in the tables in the 

footnote. 

 

We have now added a list of abbreviations at the end of the manuscript for reference, and 

described all abbreviation in the tables. 
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Methods: 

Since your analysis is dealing with multi-level modelling which is not easy to understand (in particular 

for non-statistician) it would be desirable if you could explain this methodology in more detail (even 

though you wrote some in the appendix). In particular I suggest clarifying the levels which you used in 

the analysis. Also please explain why you did not present level 1 variance (i.e. the residual variance). 

We have now provided a more detailed explanation for the use of multilevel modelling in the 

methods section of the main paper and attached a reference to a very useful introductory text. 

In addition, we have also emphasised that in a Poisson model the mean is constrained to be 

equal to the variance. Therefore the level 1 variance is always omitted from a Poisson model 

due to this primary assumption. 

  

Please describe why you use the MCMC approach in your models (I assume reaching more 

numerical stability in the models?). 

MCMC methods were used due to protect against bias in the estimates of quasi likelihood 

methods. We have now cited a study by Browne et al. which describes this in more detail. 

Why do you estimate an effective sample size (ESS). 

 

We have now moved the description of effective sample size from the web extra material to 

the main paper. The results from models using MCMC estimation depend on effective chain 

mixing in the posterior distributions, effective sample size is often used as an indicator of how 

well chains mix in MCMC models. When the ESS is low (less than 500) there may be some 

doubt about the precision of the estimate.  

Results: 

Page 7, lines 14/15: Please provide the mean / median observation time. 

We now have cited the mean and median and IQR of follow up time per person in patients with 

T1D and controls. 

 

Since you are speaking throughout your article about “incidence rates”, I would expect that you first 

present some (at least crude) incidence rates before presenting multivariate models since it gives the 

reader a better overview of the data. I would suggest presenting number of hospitalizations, person-

years and incidence rates stratified for cases and controls as table 2. Please present these numbers 

for the total population as well as after further stratification for all covariates considered in the models 

(i.e. sex, SES, centre size, etc.) 

We have now include crude incidence rates for cases and controls stratified by the descriptive 

variables of interest in table 2b, and described the PTIR statistics in the results section. 

 

Please present throughout 2-sided p-values instead of 1-sided since some of your p values indicate 

an erroneous significant result which did not suit to the 95% confidence intervals (e.g. table 4, IRR 

regarding SES 3X). 

In frequentist statistics it is common to report two-sided p-values and 95% confidence 

intervals. However, in Bayesian statistics inferences are made with respects to the posterior 

distribution. Therefore, results are reported using 95% posterior probability intervals, and to 
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avoid the misinterpretation that occurs with p-values i.e. that the result is a chance finding vs 

the null, it has been suggested that direction posterior probabilities are more concordant with 

the common misinterpretation of a p-value. i.e. they providence evidence that results are the 

wrong side of the null. 

We have now clarified this in the methods section and have cited a commentary by the pre-

eminent statisticians/epidemiologists Sander Greenland and Charles Poole which discusses 

this issue at length. 

 

Small differences in admission risk by SES – this is unexpected. What are possible reasons? (page 

9). 

We are not sure this is the correct interpretation. We believe the best description would be 

heterogeneous association.  For example, in table 4 there is an increase in risk of admission of 

nearly 40% in those in the lowest social class compared to controls. However, the only 

anomaly is the effect of being in social class 4, which has a reduced risk in comparison to 

social class groups 3 and 5. We did consider modelling this as a linear increase in SES group, 

however the substantial heterogeneity resulted in a poor model fit, and was rejected as this 

may be potentially misleading. However, when considering the results as a whole, the risk of 

admission to hospital is greater when you are not in the highest social class. We have 

expanded on this further in the text. 

 

Table 2: Please check the confidence intervals of the IRR presented in model 1 to 3 since they are 

highly implausible. 

We apologise for the typographical errors in the formula for the upper frequentist confidence 

intervals displayed in models 1 to 3 i.e. we used IRR-1.96.SE(IRR) instead of IRR+1.96.SE(IRR) 

 

Table 2: I wonder why the estimate of IRR changes after further consideration of dispersion in model 

3 (from 4.744 to 4.878) since in general this should only affect the variance of the model but not the 

estimate itself. 

In a Poisson model the variance is explicitly linked to the mean function (the mean is equal to 

the variance), therefore by changing the specification of the variance, i.e. by including an 

hyper variance parameter, it is natural to expect that IRR will change. 

Furthermore, whilst we generally think of this parameter allowing for over dispersion it also 

allows for under dispersion. Therefore the direction of the change in comparison to a 

standard Poisson model is not entirely predictable. 

 

Table 3: Considering interaction of the effect of interest (diabetes in cases vs. controls) with 

covariates (such as sex, SES etc.), why do you not show the main effects of the covariates? Is there 

a plausible rationale to omit these effects? If not I would suggest also to present them since this 

would add interesting information to know if the covariates itself also have an effect on hospitalization 

rate. 

We believe when reporting matched cohort studies, the a priori primary comparison of 

interest is difference in admission rates in type I diabetic patients in comparison to controls. 

Therefore, we also believe that the incidence rate ratio of cases vs controls (interaction terms) 

vs the incident rate (main effects) is the most appropriate statistic to describe this effect.  
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The main effects of the covariates do not directly address our a priori questions about the 

differences between type I diabetic and non-diabetic patients and therefore we deliberately do 

not present the results. 

Similarly, whilst it may be appealing to interpret the effect of covariates on admission rates we 

are not sure if this is prudent as the covariates are not chosen at random. Therefore to 

interpret the effect of covariates on an increase in rate of admission for the general population 

may be misleading.  

Therefore, the models we might have built to describe the general admission rates between 

hospitals or other covariates of interest may be substantially different to the models 

presented in this manuscript. When originally preparing the manuscript we included the main 

effects and interactions in all tables however we realised that the interpretation of these 

parameters is unclear, and therefore they are omitted deliberately. 

  

Table 4: 

With regard to the variable “age of diagnosis” I would omit to present a relationship as linear when 

solely having 3 age classes. Either you check if this relationship remains linear when considering 

every year of age (i.e. 15 age classes) or I would suggest presenting the results of the 3 age 

categories as you did in table 3. 

As the reviewer suggests it may be entirely unreasonable to assume a linear association per 

category increase in age class. However, we have omitted to explain our modelling strategy 

appropriately. 

When initially building these models, we fitted the model with the 3 age categories as you 

suggested in table 3. The results from this model indicated that we could reduce the number of 

parameters in the model and simplify the interpretation by treating the age category increase 

as linear. Specifically, the Log(IRR) comparing 5 to 10 years olds with the reference of under 5 

year olds resulted in a -0.14 reduction in the log(IRR) of admission. When comparing over 10 

years old to under 5 years olds there was a log(IRR) increase of admissions -0.28. As the 

difference between age groups is completely linear we felt this modelling simplification was 

appropriate. Furthermore, the difference in the Bayesian DIC between these models is 5, which 

is often considered as weak evidence of improvement of fit.  We have now cited this 

explanation under sensitivity analyses in the main text. 

 

 

Table 5: I would omit this table since the results barely alter to those presented in table 4. 

We have now removed these results and cite them as not shown. 

 

Discussion: 

It is not true that papers concerning admissions in T1DM and controls, including confounders, are 

missing. There are several papers regarding this topic. Please add and discuss. 

We have now addressed this and revised the discussion accordingly. 

 

The explanation of missing difference between girls and boys is not convincing. In previous papers 

differences have been described also when all admissions have been considered (page 12, line 1) 
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We acknowledge that this finding is in contrast to many previously published studies. 

However we must emphasise the interpretation of the results are important. The majority of 

studies only compare the risk within patients who have T1D, and fail to take into account 

background risk by comparing the results to a control population. We note that when a similar 

method of analysis is used (Icks et al, Diabetologia, 2001, 44 Suppl3) i.e. using matched 

controls to account for background risk, very similar results are obtained. We have amended 

the discussion to emphasise that the lack of difference in rate of admissions between the 

sexes is fully adjusted for background risk of admission.  

Minor comments: 

SES – please call it area-level SES throughout the paper 

We have now clarified in the methods and throughout the paper that SES is area level SES. 

 

Abstract: 

Population section: 

Please add the age range of the population (i.e. 0 -15 years) as well as the duration of the follow up 

(i.e. 2012-05-31). 

We have now included the age range in the abstract and the last date of follow up. 

 

Results section: 

With regard to the results of the multilevel-models, you should either present the percentages or the 

IRR (I would suggest to present the IRR alongside with the 95% CI). 

We often find our clinical colleagues are unsure of how to correctly interpret IRR, therefore we 

hope the inclusion of both percentages and IRR are beneficial to a widest possible audience. 

 

Introduction: 

3rd section: Wording: Please correct the word: minimize instead of minimse 

We have now corrected this error. 

 

What means the statement in the introduction page 4 line 9 (frequent episodes of DKA are 

associated with increased mortality)? 

We have now rephrased this, and hopefully it’s clear.  

 

Methods: 

Please clarify the meaning of the variable “social economic position”. Did you use quintiles as 

categorization and which SES class refers to the best and which to the worst SES? 

We now refer to area level SES throughout the manuscript. The cut points for quintiles for the 

Welsh Index of Multiple Deprivation are those suggested by the Welsh Government. We have 

now indicated in the methods that 1 is the highest level of SES and 5 is the lowest level of 

SES.  

 

Results: 

Section associating between rate of admission to hospitals comparing cases to controls: Line 32: 

Please correct rounding errors (it should be 1.3 instead of 1.2). Please also check all other numbers 

which were described in the results text. 
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We have corrected this typo, and checked all other numbers in the text. 

 

Section unadjusted models: When comparing models with the DIC statistic, please add consistently 

p-values in particular when results are significant (which is the case in line 15). 

Using the MCMC estimation it is not technically possible to compare the DIC between models 

and create p-values as you might in frequentist statistics. Therefore, when looking at a single 

parameter a directional posterior probability can be easily calculated. This is not possible 

when attempting to compare multiple parameters simultaneously. In these scenarios it is only 

possible to rely on comparison of DIC statistics in nested models. When these complex 

comparisons have arisen we cite the difference between model DICs. 

 

Results text line 31: Description “the log_e (IRR) standard error (precision) of the estimate was 

halved”: the standard errors are not presented on a log scale (which means that you need a 

calculator to understand this interpretation). I would simply say that the standard error was 

decreased. 

We thank you for this useful suggestion and have changed the text accordingly. 

 

Table 1 last line (numbers of residency): I wonder why there are 1330 persons with continuous 

residency (including those living in the border counties) while in the right column there are 1340 

persons without continuous residency (excluding those living in the border counties). Please check 

these numbers and correct them. 

We apologise for this typographical error and have corrected the text to 1330. 

 

Table 3: The reported DIC in the first model (with regard to sex) is irritatingly high (223777). Please 

check. 

We apologise for this typographical error and have corrected the text to 22377. 

 

Table 4: Please use consistent names in the tables and rename “DOB” to “date of birth”. 

We apologise for this typographical error and have corrected the text. 

 

Discussion: 

Total hospital health care cost, not total health care cost (page 10, line 27) 

 

Thank you for this correction which we have made. 

Unpublished data state capture-recapture – this is not completely convincing (page 10, line 17). 

Please provide more information. 

 

We have provided more details of the capture-recapture exercise on page 5 of the Methods 

section. 

 

 

Reviewer Name   Dr Victoria Allgar 

Institution and Country University of York 
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England 

 Please state any competing interests or state „None declared‟: None decalred 

 

I would also like to see a table with the raw admission rate 5's for each group and by sub-group, 

rather than just the ratios derived from the models. 

 

We have now included a table containing the person time incident of admissions for each 

group, similar to those suggested by the previous reviewer. 

 

I found the annotation in the tables a little confusing e.g. X denotes interaction between variable of 

interest and case control indicator. 

 

We have now removed the X’s from the table, and added additional information to clarify they 

are interactions and should be interpreted as Incidence Rate Ratio compared to the baseline 

categories. 

 

 

VERSION 2 – REVIEW 

REVIEWER Andrea Icks 
Heinrich Heine University Düsseldorf, Public Health Unit, germany 

REVIEW RETURNED 20-Oct-2014 

 

GENERAL COMMENTS thank you for the detailed and careful consideration of all questions 
and  
recommendations.  
I have only one minor point: in table 1, the number of persons with 
continous  
residence should be 1340 instead of 1330.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name   Andrea Icks 

Institution and Country Heinrich Heine University Düsseldorf, Public Health Unit, germany 

 Please state any competing interests or state „None declared‟: None declared 

 

thank you for the detailed and careful consideration of all questions and 

recommendations. 

 

I have only one minor point: in table 1, the number of persons with continous 

residence should be 1340 instead of 1330. 

 

We apologise for the typographical error and have now corrected this. 
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