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VERSION 1 - REVIEW 

REVIEWER Allison Dart 
University of Manitoba  
Canada 

REVIEW RETURNED 16-Oct-2015 

 

GENERAL COMMENTS Dr. Khokhar et al sought to systematically review the literature that 
included validation studies for case definitions for diabetes utilizing 
ICD codes. Their aim was to provide recommendations for 
researchers not the optimal case definition.  
 
Comments:  
 
1. Administrative data is an important tool for chronic disease 
surveillance and therefore this type of review is extremely useful to 
inform the most valid case definition that should be utilized for 
surveillance or other study initiatives.  
2. Unfortunately, the analytic approach taken by these authors does 
not actually add anything new to the literature nor shed light on the 
most valid definition that should be utilized outside of what has been 
published in previous reviews.  
3. The conclusions of the authors are too general. The relative 
validity of definitions with 1 vs. 2 vs. 3 years of data was not included 
in the results section. Neither was there an attempt to discuss 
differences in validity depending ICD codes utilized, nor source of 
data – other than saying more is better.  
4. The conclusion that longer periods of observation is better may in 
fact be flawed, as longer study periods have a negative impact on 
the specificity of definitions. What is the authors definition of 
“better?” The authors discuss the value of a high sensitivity and PPV 
but do not comment on the relative importance of specificity no NPV.  
5. Were there differences in validity of definitions by country?  
6. Table 1 contains a lot of information, however the way it was 
organized does not help the reader glean any conclusions other than 
scanning the sensitivity, specificity, PPV and NPV. Consider re-
organizing by definition similarity across studies to allow more direct 
comparisons between definitions rather than between studies.  
7. The comparison of ROC curves would strengthen the findings of 
this review. 
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REVIEWER David Leslie 
Blizard Institute  
University of London  
London 

REVIEW RETURNED 04-Nov-2015 

 

GENERAL COMMENTS The authors undertook a systematic review to examine the validity of 
different case definitions of diabetes across a variety of data 
sources.  
 
The paper identified 18 studies which identified and validated 
diabetes cases from 1980 – 2015. There was substantial specificity 
in the definition of diabetes (ranging from 94.3 to 99.4%) on 
physician based data but less sensitivity which could be 
compensated by considering both systems when sensitivity ranged 
from 72 to 95.6%.  
 
The authors point out the value of considering more than one source 
of data and the importance of understanding the limitations of 
predictive value, even when using different sources for diabetes 
identification.  
 
Major strengths  
1. The authors identify the reviews inclusiveness indication that the 
search was not limited by ‘ region, time or any particular case 
definition of diabetes.’ Further they point out the 17/18 of the studies 
were performed in North America with good performance of public 
administrative data. Finally, the studies were of high quality.  
 
Major Weaknesses  
2. The weaknesses are to be found in the strengths. The study is 
inclusive but then 17 of 18 of the studies were from North America. 
Since the study ranged across a period (1980-2015) when the 
definition of diabetes changed it would be important to understand 
the phrase that the search was not limited by ‘ time or any particular 
case definition of diabetes. Patients with type 1 diabetes are 
excluded by implication in terms of the age selection but as most 
patients with type 1 diabetes are diagnosed after 18 years of age 
that statement needs qualification.  
 
3. Because the paper is short (by requirement) it is difficult to read 
with clarity. Hence the need to expand somewhere the strengths and 
weaknesses as set out above.  
4. The abbrevations such as PPV, and NGV and kappa should be 
explained.  
5. A Receiver Operator Curve might provide a visual clue to the 
value of the study as it represents a compromise between specificity 
and sensitivity given the high former values and relatively low latter 
values.  
6.I am not particularly impressed by self-reporting or telephone calls 
as sources of validation.  
7. The use of hospital sources likely excludes many type 2 diabetes 
cases hence the reduced sensitivity.  
8. The use of out-patient billing likely excludes many European 
studies and does not represent inclusiveness.  
7. The split infinitives are notable. Also the poor punctuation. Where 
is the comma in the sentence ‘In this review we included only those 
≥ 18 years of age that is primarily the type 2 diabetes mellitus 
population.’ ?  
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8. A sensitivity of 72% in any population based study is not good. So 
the results are underwhelming at best.  
9. The references are quite old with only 2 from 2015 when there are 
several recent publication – one from BMJ on post-transplantation 
that includes diabetes as a co-morbidity. 

 

REVIEWER Baiju Shah 
Department of Medicine, University of Toronto, Toronto, Ontario, 
Canada 

REVIEW RETURNED 11-Nov-2015 

 

GENERAL COMMENTS This study presents a systematic review of validated case definitions 
for diabetes using ICD-9 or ICD-10 coded administrative data. Note 
that the tables were not visible in the PDF version of the article. I 
could review them in the HTML version, but the authors should 
ensure that they are also available in the PDF.  
 
The stated aim of the study is to provide recommendations on the 
optimal case definition to ascertain diabetes cases in administrative 
data. However, is this actually a feasible goal? Given the 
heterogeneity in how administrative data are collected and coded, is 
it realistic to expect that an optimal case definition exists that can be 
applicable to all administrative data sources and all settings? 
Realistically, anyone applying case definitions to an administrative 
dataset needs to understand their own data and how the case 
definitions perform within their data. Therefore, I am a little uncertain 
about the usefulness of this study. A better rationale for the study 
with a more meaningful aim would strengthen the study.  
 
The authors report in the results that “case definitions appeared to 
perform better when more data sources are used over a longer 
observation period.” However, it wasn’t clear to me when reviewing 
table 1 why this conclusion was drawn. Perhaps a summary table 
comparing test characteristics when stratifying the studies by 
different characteristics would help the reader understand. Also, it’s 
worth noting that although sensitivity ranged from 27% to 100%, in 
fact 95% of the studies had sensitivities above 63%, and the majority 
were clustered between 80% and 100%. Therefore, simply reporting 
the range of values does not give an accurate reflection of overall 
distribution of sensitivity values found in the systematic review, 
particularly when comparing between different types of studies.  
 
Results, paragraph 2: “The scores ranged from 9 to 13”. I can see 
from the heading of table 2 that this refers to the QUADAS score, 
but this should be made explicit in the text itself. Is the QUADAS 
score appropriate for administrative data? For example some of the 
elements of the score (e.g., “Were intermediate test results 
reported?” or “Were withdrawals from the study explained?”) do not 
seem appropriate for this type of data. 

 

REVIEWER Michelle Greiver 
University of Toronto  
Department of Family and Community Medicine  
Ontario, Canada 

REVIEW RETURNED 13-Nov-2015 
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GENERAL COMMENTS Thank you for the opportunity to review this manuscript.  
 
This is a systematic review of the validity of different case definitions 
for diabetes using administrative data sources, using ICD-9 or ICD-
10 coding. You found that using both physician billing data and 
hospital discharge data performed better.  
 
It was a little difficult to find quantitative support for the conclusion. 
Table 1 presents all the values, but no summary. You mention that 
no pooled estimates could be calculated due to the heterogeneity of 
case definitions. However, could you not classify studies into  
1. Single data source and  
2. Data from both billing and hospital discharge  
And compare these?  
 
The gold standard here was either self report or chart audits. Self 
reports may be associated with missing cases. (Muggah E, Graves 
E, Bennett C, Manuel DG. Ascertainment of chronic diseases using 
population health data: A comparison of health administrative data 
and patient self-report. BMC Pub Health 2013;13:16.)  
 
You mention that hospital discharge data are recorded by medical 
coders with standardized training (page 6). This is the case in 
Canada; is it the case for all other countries in the review?  
 
I’m not sure what definition is ideal; the paper tells me that more 
data sources are better than fewer data sources. I assume that 
adding EMR data would be better still. The countries in the included 
papers (Canada, USA, Australia) are rapidly computerizing. We are 
all well aware of the current limitations of these data, but should 
efforts not concentrate on linking EMR data instead of continuing to 
rely on admin data? 

 

REVIEWER Jay Desai 
HealthPartners Institute for Education and Research  
USA 

REVIEW RETURNED 16-Nov-2015 

 

GENERAL COMMENTS The authors have clearly stated that the purpose of this review is to 
"examine the validity of  
different case definitions across a variety of data sources" with 
respect to diabetes surveillance and they have been thorough in 
identifying diabetes case definition validation studies that meet their 
eligibility criteria. Table 1 nicely summarizes the results from the 18 
studies the authors have included in this review.  
 
There have been other attempts to summarize the body of literature 
that addresses the use of electronic health data to identify diabetes 
cases, for surveillance as well as patient registries. The authors cite 
Leong et al, 2013 as an example. In this review the focus is on 
physician outpatient claims and inpatient hospital claims thus 
excluding the use of pharmacy claims and information captured in 
the electronic medical record such a laboratory results, diagnosis 
codes, and problem lists.  
 
The value of this review, according to the authors, is that they have 
identified factors the yield better diabetes case definitions for 
surveillance. These are "The combinations of more than one 
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physician claim and/or hospital discharge encounter along with a 
longer observation period consistently performed better." This has 
been relatively well-known for quite some time. The challenge, as 
the authors mention, is finding the trade-off in number and 
combination of encounters with the time period used. It would be 
helpful if the authors could provide more insight into this, although I 
am not sure the existing studies are sufficient to do this. At what 
point is there a diminishing point of return for number of encounters 
included and the length of observation time for case identification. 
Some of the studies the authors review do indicate trade-offs in 
sensitivity, specificity, PPV, and NPV. It would be valuable for the 
authors to discuss these issues in the context of population-based 
diabetes surveillance.  
 
From a surveillance perspective there are also some clear 
limitations. For example, the studies that only examine the use of 
hospital discharge data are not useful for population-level 
surveillance of diabetes incidence and prevalence because they only 
capture hospitalizations, a subset of the diabetes population. 
Furthermore, in the United States, access to population-level 
administrative data for State and local diabetes surveillance does 
not (for the most part) exist. And, even hospital discharge databases 
often have privacy restrictions so that individual patients cannot be 
linked to their hospital encounters further limiting the surveillance 
capacity of hospital discharge data. This hinders the pragmatic 
generalizability/application of all these definitions for diabetes 
surveillance. This is why many validation studies from the U.S. use 
the Medicare or VA populations where both outpatient and inpatient 
information is potentially accessible.  
 
In my opinion, this review could be more informative if these 'context' 
issues were explored more using the review results but also to 
highlight the strengths and limitations of using administrative data for 
diabetes surveillance. My colleagues and I have done some of this is 
previous work [Desai et al, 2003. Public health surveillance of 
diabetes in the United States. ; Desai et al, 2012. Diabetes and 
asthma case identification, validation, and representativeness when 
using electronic health data to construct registries for comparative 
effectiveness and epidemiologic research.] I am certain others have 
also addressed these context issues. Doing something similar would 
be a nice compliment to this manuscript.  
 
Something 'new' in this review was the comparison of the use of 
ICD-9 and ICD-10 codes in Canada and Western Australia and the 
impact on the validation characteristics of different case definitions. 
This merits more discussion, especially with the U.S. just moving to 
ICD-10 outpatient conversion this past year.  
 
In general, the validation review is well-done but the conclusions 
presented are similar to what we already know. Expanding the 
scope of the discussion to address the pros and cons of using these 
administrative definitions for diabetes surveillance, providing more 
insight (as best possible given the few number of studies) on the 
time period for identifying cases, and addressing what appear to be 
poorer validation characteristics with ICD-10 coding versus ICD-9 
coding would make this a stronger paper.  
 
This may take a little more than a minor revision to add these 
context discussions.  
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Lines 20-24 should be moved to the discussion and could possibly 
be deleted. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Allison Dart  

Institution and Country: University of Manitoba, Canada.  

 

1. Administrative data is an important tool for chronic disease surveillance and therefore this type of 

review is extremely useful to inform the most valid case definition that should be utilized for 

surveillance or other study initiatives.  

 

We thank the reviewer for this comment.  

 

2. Unfortunately, the analytic approach taken by these authors does not actually add anything new to 

the literature nor shed light on the most valid definition that should be utilized outside of what has 

been published in previous reviews.  

 

We appreciate the reviewer’s concern. This review adds to prior reviews and does confirm previous 

findings. We have provided an up-to-date review of this literature, and as mentioned in comment 1, 

our review provides an important resource to health services researchers on data definition validity.  

 

3. The conclusions of the authors are too general. The relative validity of definitions with 1 vs. 2 vs. 3 

years of data was not included in the results section. Neither was there an attempt to discuss 

differences in validity depending ICD codes utilized, nor source of data – other than saying more is 

better.  

 

We thank the reviewer for this suggestion. We have revised the manuscript to explicitly compare 1 vs. 

2 vs. 3 years of data in the ‘results’ section. We have addressed differences in ICD coding system 

used in the results and the discussion sections. The tables have been divided further (initially Table 1) 

into three tables categorized by source of data to make the differences in validity between definitions 

more clear.  

 

4. The conclusion that longer periods of observation is better may in fact be flawed, as longer study 

periods have a negative impact on the specificity of definitions. What is the authors definition of 

“better?” The authors discuss the value of a high sensitivity and PPV but do not comment on the 

relative importance of specificity no NPV.  

 

We agree that the term “better” is subjective, and in our revised manuscript, we tried to describe how 

the definitions change in their performance characteristics as one changes elements of the definition 

(i.e. lengthen the follow up period, include more than one data source, or use ICD 9 vs. ICD 10). As 

mentioned by the reviewer, the sensitivity of most definitions improves with longer periods of follow 

up, but this is accompanied by a decrease (perhaps nominal) in specificity. These trade offs in test 

characteristics are more clearly presented in our new tables and are explicitly addressed in our 

discussion.  

 

5. Were there differences in validity of definitions by country?  

 

Yes – We have added this to the ‘discussion’ and the ‘results’ sections of the revised manuscript.  

 

6. Table 1 contains a lot of information, however the way it was organized does not help the reader 

 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-2015-009952 on 5 A

ugust 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


glean any conclusions other than scanning the sensitivity, specificity, PPV and NPV. Consider re-

organizing by definition similarity across studies to allow more direct comparisons between definitions 

rather than between studies.  

 

We thank the reviewer for this suggestion. We have divided Table 1 into four tables categorized by 

source of data (Physician Claims, Hospital Discharge Data, Physician Claims and Hospital Discharge 

Data, and Electronic Medical Records).  

 

7. The comparison of ROC curves would strengthen the findings of this review.  

 

This is an excellent point and we agree with the reviewer that ROC curves would have helped 

significantly in understanding the performance of these definitions. Unfortunately, only 1 study (Singh, 

et al.) reported this data.  

 

Reviewer: 2  

Reviewer Name: David Leslie  

Institution and Country: Blizard Institute, University of London, UK  

 

2. The weaknesses are to be found in the strengths. The study is inclusive but then 17 of 18 of the 

studies were from North America. Since the study ranged across a period (1980-2015) when the 

definition of diabetes changed it would be important to understand the phrase that the search was not 

limited by ‘ time or any particular case definition of diabetes. Patients with type 1 diabetes are 

excluded by implication in terms of the age selection but as most patients with type 1 diabetes are 

diagnosed after 18 years of age that statement needs qualification.  

 

We thank the reviewer for this comment. The clinical definition of diabetes has changed with time, so 

it is true that clinical characteristics of someone diagnosed in 1998 maybe different than someone 

diagnosed in 1980. However, the validity of the case definition is independent from the clinical 

definition, and speaks to the ability of the definition to discriminate between those with and without the 

condition. Therefore, we would not expect the validity to differ based on time alone.  

 

3. Because the paper is short (by requirement) it is difficult to read with clarity. Hence the need to 

expand somewhere the strengths and weaknesses as set out above.  

 

We thank the reviewer for this comment. We have divided Table 1 into four tables categorized by 

source of data (Physician Claims, Hospital Discharge Data, Physician Claims and Hospital Discharge 

Data, and Electronic Medical Records) – we hope this will help the reader read the results with more 

clarity. We have also expanded our discussion of strengths and limitations in the discussion section.  

 

4. The abbrevations such as PPV, and NPV and kappa should be explained.  

 

We thank the reviewer for this comment. In our revised manuscript, the full forms of the abbreviations, 

PPV and NPV are included on page 4 under the ‘Inclusion/Exclusion Criteria’. Additionally, we have 

included an explanation using the definitions to explain the meaning of these abbreviations at the end 

of the tables.  

 

5. A Receiver Operator Curve might provide a visual clue to the value of the study as it represents a 

compromise between specificity and sensitivity given the high former values and relatively low latter 

values.  

 

We thank the reviewer for this comment – please refer to comment number 7 from reviewer 1.  
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6. I am not particularly impressed by self-reporting or telephone calls as sources of validation.  

 

We thank the reviewer for this comment – the limitation section of this systematic review discusses 

the limitations of self-reporting survey and telephone calls as reference standards on page 7 in the 

second last paragraph of the ‘discussion’ section.  

 

7. The use of hospital sources likely excludes many type 2 diabetes cases hence the reduced 

sensitivity.  

 

We thank the reviewer for this comment. We do not believe there to be empiric evidence supporting 

that hospital definitions do not pick up type 2 diabetes as well as community based claims. It is 

possible that type 2 diabetes may not be primary reason for admission but is a very common co-

morbidity that will be coded on admission/discharge.  

 

8. The use of out-patient billing likely excludes many European studies and does not represent 

inclusiveness.  

 

This is an excellent point and we thank the reviewer for this comment. We acknowledge in our revised 

manuscript that the choice of data definition is often related to the data sources available rather than 

ideal performance characteristics of a given data definition. Our objective in conducting this study was 

to provide a summary of the available evidence on how various data definitions (given varied data 

sources) perform. We do provide a description of how hospital discharge data definitions preform 

relative to physician claim data not to be prescriptive about which data definition to use in disease 

surveillance, but to understand the relative benefits and trade offs in definition performance.  

 

7. The split infinitives are notable. Also the poor punctuation. Where is the comma in the sentence ‘In 

this review we included only those ≥ 18 years of age that is primarily the type 2 diabetes mellitus 

population.’ ?  

 

We thank the reviewer for this comment. We have proof read the manuscript and corrected 

punctuations.  

 

8. A sensitivity of 72% in any population based study is not good. So the results are underwhelming at 

best.  

 

The reviewer is correct that a sensitivity of 72% is not ideal. In our revised manuscript we have tried to 

be less prescriptive about “ideal” performance characteristics (as the choice of data definition is often 

driven by pragmatic reasons) but hope that this review provides a resource to epidemiologists and 

researchers on the relative performance of these data definitions.  

 

9. The references are quite old with only 2 from 2015 when there are several recent publication – one 

from BMJ on post-transplantation that includes diabetes as a co-morbidity.  

 

As this is a systematic review, we have been careful to keep our review updated and we have been 

conducting verification searches to ensure inclusion of the most recent evidence. The last literature 

search was conducted in November 2015. Every attempt has been made to include the most recent 

and relevant evidence to capture more community-based or population-based samples that are more 

representative.  

 

Reviewer: 3  

Reviewer Name: Baiju Shah  

Institution and Country: Department of Medicine, University of Toronto, Toronto, Ontario, Canada.  
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This study presents a systematic review of validated case definitions for diabetes using ICD-9 or ICD-

10 coded administrative data. Note that the tables were not visible in the PDF version of the article. I 

could review them in the HTML version, but the authors should ensure that they are also available in 

the PDF.  

 

We thank the reviewer for this feedback, all revised documents will be in PDF format to make review 

as easy as possible. Our apologies for the difficulties experienced with our initial submission.  

 

The stated aim of the study is to provide recommendations on the optimal case definition to ascertain 

diabetes cases in administrative data. However, is this actually a feasible goal? Given the 

heterogeneity in how administrative data are collected and coded, is it realistic to expect that an 

optimal case definition exists that can be applicable to all administrative data sources and all settings? 

Realistically, anyone applying case definitions to an administrative dataset needs to understand their 

own data and how the case definitions perform within their data. Therefore, I am a little uncertain 

about the usefulness of this study. A better rationale for the study with a more meaningful aim would 

strengthen the study.  

 

This is an excellent comment and we thank the reviewer for this comment. As addressed in some of 

our earlier comments, we have recast this paper so that we no longer identify an “ideal” data 

definition, but rather provide a summary on relative performance of these data definitions. We 

acknowledge that data availability is the primary consideration in administrative data research, 

however we hope that our study better outlines the benefits and trade offs one sees with adjusting 

these definitions by including more data sources, or adjusting the period of follow up. We hope that 

providing a data definition validity resource instead of a data definition prescription, we have 

increased the perceived utility of this manuscript.  

 

The authors report in the results that “case definitions appeared to perform better when more data 

sources are used over a longer observation period.” However, it wasn’t clear to me when reviewing 

table 1 why this conclusion was drawn. Perhaps a summary table comparing test characteristics when 

stratifying the studies by different characteristics would help the reader understand. Also, it’s worth 

noting that although sensitivity ranged from 27% to 100%, in fact 95% of the studies had sensitivities 

above 63%, and the majority were clustered between 80% and 100%. Therefore, simply reporting the 

range of values does not give an accurate reflection of overall distribution of sensitivity values found in 

the systematic review, particularly when comparing between different types of studies.  

 

We appreciate this comment and have revised the tables and our presentation of the results to make 

the relative performance more clear.  

 

Results, paragraph 2: “The scores ranged from 9 to 13”. I can see from the heading of table 2 that this 

refers to the QUADAS score, but this should be made explicit in the text itself. Is the QUADAS score 

appropriate for administrative data? For example some of the elements of the score (e.g., “Were 

intermediate test results reported?” or “Were withdrawals from the study explained?”) do not seem 

appropriate for this type of data.  

 

We agree that the QUADAS tool has elements that are not relevant to our study, but it also has many 

elements that are very appropriate for a systematic review on data definition validity. We have revised 

the quality assessment to reflect that we did a components-based approach to quality assessment 

using elements of the QUADAS tool, similar to what was performed by Leong et al [10].  

 

Reviewer: 4  

Reviewer Name: Michelle Greiver  
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Institution and Country: University of Toronto, Department of Family and Community Medicine, 

Ontario, Canada.  

 

This is a systematic review of the validity of different case definitions for diabetes using administrative 

data sources, using ICD-9 or ICD-10 coding. You found that using both physician billing data and 

hospital discharge data performed better.  

 

It was a little difficult to find quantitative support for the conclusion. Table 1 presents all the values, but 

no summary. You mention that no pooled estimates could be calculated due to the heterogeneity of 

case definitions. However, could you not classify studies into  

1. Single data source and  

2. Data from both billing and hospital discharge  

And compare these?  

 

We thank the reviewer for this comment. We have divided Table 1 into three tables categorized by 

source of data (Physician Claims, Hospital Discharge Data, and a combination of Physician Claims 

and Hospital Discharge Data,).  

 

The gold standard here was either self report or chart audits. Self reports may be associated with 

missing cases. (Muggah E, Graves E, Bennett C, Manuel DG. Ascertainment of chronic diseases 

using population health data: A comparison of health administrative data and patient self-report. BMC 

Pub Health 2013;13:16.)  

 

We thank the reviewer for this comment. We have addressed the limitations of each of the reference 

standards that appear in this systematic review in the limitations section of the manuscript.  

 

You mention that hospital discharge data are recorded by medical coders with standardized training 

(page 6). This is the case in Canada; is it the case for all other countries in the review?  

 

We thank the reviewer for this question – in this systematic review the studies included are from 

Canada, US, and Western Australia and hospital discharge data are recorded by medical coders with 

standardized training in these countries. However, in many other countries, especially in Europe we 

believe hospital coding is performed by physicians.  

 

I’m not sure what definition is ideal; the paper tells me that more data sources are better than fewer 

data sources. I assume that adding EMR data would be better still. The countries in the included 

papers (Canada, USA, Australia) are rapidly computerizing. We are all well aware of the current 

limitations of these data, but should efforts not concentrate on linking EMR data instead of continuing 

to rely on admin data?  

 

This is an excellent point and we thank the reviewer for this comment. The biggest limitation of 

administrative data is that it lacks clinical data and linking administrative databases to EMRs could 

lead to very rich data sources that allow for more focused and informative inquiries. We fully 

acknowledge the potential of linked data sources, however the validity of various EMR definitions 

remains unknown and is an evolving area of research. Further, while there is increasing utilization of 

EMRs, they are not universally used in Canada however administrative data in Canada capture most 

Canadian citizens. So administrative data has inherent limitations but remains a very important data 

source given it is currently available and provides population level data.  

 

Our search strategy did find two validation studies[19, 21] using EMRs but we have removed these 

studies from our systematic review because EMRs were not included in our inclusion criteria.  
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Reviewer: 5  

Reviewer Name: Jay Desai  

Institution and Country: HealthPartners Institute for Education and Research, USA  

 

The authors have clearly stated that the purpose of this review is to "examine the validity of different 

case definitions across a variety of data sources" with respect to diabetes surveillance and they have 

been thorough in identifying diabetes case definition validation studies that meet their eligibility 

criteria. Table 1 nicely summarizes the results from the 18 studies the authors have included in this 

review.  

 

There have been other attempts to summarize the body of literature that addresses the use of 

electronic health data to identify diabetes cases, for surveillance as well as patient registries. The 

authors cite Leong et al, 2013 as an example. In this review the focus is on physician outpatient 

claims and inpatient hospital claims thus excluding the use of pharmacy claims and information 

captured in the electronic medical record such a laboratory results, diagnosis codes, and problem 

lists.  

 

The value of this review, according to the authors, is that they have identified factors the yield better 

diabetes case definitions for surveillance. These are "The combinations of more than one physician 

claim and/or hospital discharge encounter along with a longer observation period consistently 

performed better." This has been relatively well-known for quite some time. The challenge, as the 

authors mention, is finding the trade-off in number and combination of encounters with the time period 

used. It would be helpful if the authors could provide more insight into this, although I am not sure the 

existing studies are sufficient to do this. At what point is there a diminishing point of return for number 

of encounters included and the length of observation time for case identification. Some of the studies 

the authors review do indicate trade-offs in sensitivity, specificity, PPV, and NPV. It would be valuable 

for the authors to discuss these issues in the context of population-based diabetes surveillance.  

 

From a surveillance perspective there are also some clear limitations. For example, the studies that 

only examine the use of hospital discharge data are not useful for population-level surveillance of 

diabetes incidence and prevalence because they only capture hospitalizations, a subset of the 

diabetes population. Furthermore, in the United States, access to population-level administrative data 

for State and local diabetes surveillance does not (for the most part) exist. And, even hospital 

discharge databases often have privacy restrictions so that individual patients cannot be linked to 

their hospital encounters further limiting the surveillance capacity of hospital discharge data. This 

hinders the pragmatic generalizability/application of all these definitions for diabetes surveillance. This 

is why many validation studies from the U.S. use the Medicare or VA populations where both 

outpatient and inpatient information is potentially accessible.  

 

Thank you for this comment. We have added a sentence in the limitations section of the manuscript 

comparing the differences in the populations being captured when using a physician claims versus 

hospital discharge data.  

 

In my opinion, this review could be more informative if these 'context' issues were explored more 

using the review results but also to highlight the strengths and limitations of using administrative data 

for diabetes surveillance. My colleagues and I have done some of this is previous work [Desai et al, 

2003. Public health surveillance of diabetes in the United States. ; Desai et al, 2012. Diabetes and 

asthma case identification, validation, and representativeness when using electronic health data to 

construct registries for comparative effectiveness and epidemiologic research.] I am certain others 

have also addressed these context issues. Doing something similar would be a nice compliment to 

this manuscript.  
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Thank you for this comment. We have added advantages/rationale explaining why administrative data 

sources are still a convenient and relatively good source to use for diabetes surveillance. Additionally, 

we have also addressed how the ‘optimal’ data source of choice would depend on the purpose of the 

surveillance.  

 

Something 'new' in this review was the comparison of the use of ICD-9 and ICD-10 codes in Canada 

and Western Australia and the impact on the validation characteristics of different case definitions. 

This merits more discussion, especially with the U.S. just moving to ICD-10 outpatient conversion this 

past year.  

 

In general, the validation review is well-done but the conclusions presented are similar to what we 

already know. Expanding the scope of the discussion to address the pros and cons of using these 

administrative definitions for diabetes surveillance, providing more insight (as best possible given the 

few number of studies) on the time period for identifying cases, and addressing what appear to be 

poorer validation characteristics with ICD-10 coding versus ICD-9 coding would make this a stronger 

paper.  

 

This may take a little more than a minor revision to add these context discussions.  

 

Lines 20-24 should be moved to the discussion and could possibly be deleted.  

 

We thank the reviewer for this comment. We have revised the manuscript to explicitly compare 1 vs. 2 

vs. 3 years of data in the ‘results’ section. We have addressed differences in ICD coding system used 

in the ‘results’ and the ‘discussion’ sections. The tables have been divided further (initially Table 1) 

into three tables categorized by source of data to make the differences in validity between definitions 

more clear. As addressed in some of our earlier comments, we no longer identify an “ideal” data 

definition, but rather provide a summary on relative performance of these data definitions. We 

acknowledge that data availability is the primary consideration in administrative data research, 

however we hope that our study better outlines the benefits and trade offs one sees with adjusting 

these definitions by including more data sources, or adjusting the period of follow up. We hope that 

providing a data definition validity resource instead of a data definition prescription, we have 

increased the perceived utility of this manuscript.  

 

VERSION 2 – REVIEW 

REVIEWER Allison Dart 
Univeristy of Manitoba  
Canada 

REVIEW RETURNED 20-Jan-2016 

 

GENERAL COMMENTS This manuscript is substantially improved. Some additional editing is 
required due to some issues with English grammar throughout.  
Specifically the abstract conclusion needs re-wording.  
Additionally Table 2-4's could be further simplified for ease of 
reading - specifically the Definition/ICD codes used column needs to 
be trimmed to include more concise and consistent terminology 
between studies.   

 

REVIEWER Richard David Leslie 
Blizard Institute,  
London UK 
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REVIEW RETURNED 14-Jan-2016 

 

GENERAL COMMENTS The authors have been diligent in their response.  
 
Of note :  
 
1. Nothing new added to the literature is noted by several reviewers.  
 
2. The study was not inclusive – mainly reporting North American 
cases.  
 
3. The change in definition with time is dealt with:  
 
The clinical definition of diabetes has changed with time, so it is true 
that clinical characteristics of someone diagnosed in 1998 maybe 
different than someone diagnosed in 1980. However, the validity of 
the case definition is independent from the clinical definition, and 
speaks to the ability of the definition to discriminate between those 
with and without the condition. Therefore, we would not expect the 
validity to differ based on time alone.  
 
If I paraphrase this section:  
the validity of the case definition is independent from the clinical 
definition, and speaks to the ability of the definition to discriminate 
between those with and without the condition  
Can be translated  
“as the validity of the case definition of diabetes is independent from 
the clinical definition of diabetes, and speaks to the ability of the 
definition for diabetes to discriminate between those with and 
without diabetes. “  
 
This phrasing transcends my powers of comprehension.  
 
4. I remain unimpressed by self-reporting or telephone calls as 
sources of validation.  
 
5. Regarding hospital based bias in forms of diabetes I note that 
they respond  
 
We do not believe there to be empiric evidence supporting that 
hospital definitions do not pick up type 2 diabetes as well as 
community based claims.  
 
Really?  
 
6. All other points dealt with by the authors. 

 

REVIEWER Baiju Shah 
Department of Medicine, University of Toronto, Toronto, Ontario, 
Canada 

REVIEW RETURNED 15-Jan-2016 

 

GENERAL COMMENTS The authors have addressed by previous comments.   

 

REVIEWER Jay Desai 
HealthPartners Institute, USA 
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REVIEW RETURNED 15-Jan-2016 

 

GENERAL COMMENTS • The restructuring of the tables is good.  
• In response to the reviewer comments, the authors have chosen to 
reframe the paper as a resource containing diabetes case definitions 
for use in surveillance (and other purposes) using physician and/or 
hospital administrative/claims data. Definitions based on electronic 
medical record data are excluded. However, this reframing is not 
apparent in the introduction. In fact the aim of this study remains 
‘provide recommendations for researchers on the optimal case 
definition…” (Page 13, Lines 52-55). In the discussion and 
conclusion, the authors have indicated that the case definition used 
is dependent on the available data sources and the purpose of its 
use thus not providing direct recommendations.  
• Page 13, line 37: By definition, surveillance depends on a valid 
case definition that is applied consistently over time.  
• Again, in addition to be an updated comprehensive compendium of 
diabetes case definition validation studies, one of the most 
interesting and curious findings is that case definition sensitivity in 
consistently lower with ICD-10 codes compared to ICD-9 codes. 
Some discussion about why this might be is needed.  
• Page 15, line 54: Specificity and PPV increase when more out-
patient codes are used. This is typically observed and is suggested 
by Table 1. The author’s state specificity was highest when any 
diagnosis code is used.  
• Page 16, lines 11-12 and lines 26-28 appear to repeat the same 
results about improved sensitivity with more years of hospital 
discharge data.  
• Consider moving Page 16, lines 48-53 into the discussion as this is 
really a summary of the results. Also please define ‘perform more 
reliably’. I am not clear what this means, especially since reliability 
has its own meaning in validation studies. Perhaps ‘better’ is more 
appropriate.  
• Page 17 lines 35-36 introduce the idea that fee for service versus 
capitated care may result in different coding practices and thus 
affect case definition characteristics. This seems plausible although 
none of these studies examined this issue. It would be good to have 
a reference for this statement, especially as it is reiterated in the 
conclusion. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Allison Dart  

Institution and Country: University of Manitoba, Canada  

 

1. This manuscript is substantially improved. Some additional editing is required due to some issues 

with English grammar throughout.   

 

We thank the reviewer for this comment. We have proof read the manuscript and corrected all 

grammatical errors.  

 

2. Specifically the abstract conclusion needs re-wording.  

 

We thank the reviewer for this comment. We have proof read the abstract and corrected all 

grammatical errors.  
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3. Additionally Table 2-4's could be further simplified for ease of reading - specifically the 

Definition/ICD codes used column needs to be trimmed to include more concise and consistent 

terminology between studies.  

 

We thank the reviewer for this comment. We have simplified tables 2-4 – we have moved the ICD 

codes used into a separate column. However, we could not make the case definitions more concise 

as they were quite heterogeneous across all the studies included in this review and we felt this was 

important information to include it the table.  

 

Reviewer: 2  

Reviewer Name: Richard David Leslie  

Institution and Country: Blizard Institute, London, UK  

 

The authors have been diligent in their response.  

 

We thank the reviewer for this comment.  

 

1. Nothing new added to the literature is noted by several reviewers.  

 

We do understand this reviewer concern, and we hope in this revision we have made clearer how our 

study will add to the literature. We have tried to refine our data presentations and provide more 

discussion around the comparative validity of the administrative case definitions for diabetes. As 

administrative data will continue to be an important data source for epidemiology and health services 

researchers, we hope our paper will provide a resource for researchers and readers so that there is a 

better understanding of the performance of various case definitions and the potential strengths and 

limitations of these definitions. While we do not provide new data, we hope that our synthesis is 

providing an expanded knowledge in the area of administrative case definitions of diabetes.  

 

2. The study was not inclusive – mainly reporting North American cases.  

 

We thank the reviewer for this comment and completely agree that validation studies on 

administrative case definitions have been completed mostly in North America. We did make every 

attempt to be inclusive – our search strategy (please see Appendix B) was not restricted by region, 

time or any particular case definition of diabetes. Most of the studies, 15 out of the 16, included in the 

qualitative analysis were conducted in North America. We did complete hand searches of references 

and consulted experts in the field and do feel that our review does reflect the available literature in this 

topic area. We did limit our full text review to English language articles and therefore there is the 

potential for a language bias. We have included this potential selection bias as a limitation on page 7 

in the second last paragraph of the ‘discussion’ section.  

 

3. The change in definition with time is dealt with:  

 

The clinical definition of diabetes has changed with time, so it is true that clinical characteristics of 

someone diagnosed in 1998 maybe different than someone diagnosed in 1980. However, the validity 

of the case definition is independent from the clinical definition, and speaks to the ability of the 

definition to discriminate between those with and without the condition. Therefore, we would not 

expect the validity to differ based on time alone.  

 

If I paraphrase this section:  

the validity of the case definition is independent from the clinical definition, and speaks to the ability of 

the definition to discriminate between those with and without the condition  
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Can be translated  

“as the validity of the case definition of diabetes is independent from the clinical definition of diabetes, 

and speaks to the ability of the definition for diabetes to discriminate between those with and without 

diabetes. “  

 

This phrasing transcends my powers of comprehension.  

 

We do understand the reviewer’s concern and we fully acknowledge that changes in the clinical 

definition over time have significant implications to diabetes surveillance.  Understanding changing 

diagnostic thresholds is critical to interpreting surveillance data.  However, the validity of an 

administrative data case definition is conceptually related but somewhat separate from the clinical 

definition. If we are to understand the clinical definition as a biologic or physiologic definition that 

denotes the presence or absence of disease, the administrative data definitions are a surrogate of 

disease, and denote presence or absence of disease based on care for the disease. The 

administrative definitions identify people with a diagnosis of diabetes based on an interaction with the 

health care system in which they received care for diabetes. So the application of this definition 

follows the application of the clinical definition. There is a presumption that the clinical definition, 

whatever it may be at the time of the application, was valid.  

 

The administrative case definitions speak only to care encounters that involved care for diabetes. 

These encounters can occur at a variety of locations (hospitals or clinics for example) and may be 

captured using different coding systems. Our objective in doing this work was to determine how well 

do these administrative data sources work in identifying patients with a diagnosis of diabetes 

regardless of the clinical definition that may have been used to assign diabetes status.  

 

We acknowledge that there is a presumption of a valid clinical definition, and the glucocentric nature 

of the clinical definition of diabetes has been criticized. We have revised the discussion section to 

reflect the presumption of valid clinical definitions and the implications in changing clinical definitions 

over time.  

 

I remain unimpressed by self-reporting or telephone calls as sources of validation.  

 

We thank the reviewer for this comment – we agree that both self-reporting and telephone calls as 

reference standards do have a number of limitations. However, self-report is considered a reasonable 

way of confirming disease status in conducting validation studies of administrative data definitions. In 

our systematic review we have discussed the limitations of self-reporting survey and telephone calls 

as reference standards on page 7 in the second last paragraph of the ‘discussion’ section. The ideal 

reference standard would be a clinical measure (such as glucose or A1C) however the use of a 

clinical reference standard is not often done. We also address this weakness of the literature in our 

discussion.  

 

5. Regarding hospital based bias in forms of diabetes I note that they respond  

 

We do not believe there to be empiric evidence supporting that hospital definitions do not pick up type 

2 diabetes as well as community based claims.  

 

Really?  

 

We thank the reviewer for this comment. As per your previous comments, we believe you are 

addressing the issue of likely excluding type 2 diabetes cases when using hospital sources. Studies 

included in this systematic review use a variety of case definitions to identify patients with diabetes. 

These definitions include hospital claims or physician claims or some form of a combination of the two 

 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-2015-009952 on 5 A

ugust 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


and we agree it is important to understand the difference in accuracy between these definitions. 

Hospital claims are limited to information during periods of hospitalization, capturing diagnostic and 

treatment information for a very ill population over a defined and usually brief window of time. At the 

same time, the advantage of hospital claims data for research is that discharge diagnostic and 

medical procedure information is recorded by medical archivists, based on a detailed review of 

medical charts, increasing the likelihood of accurate documentation. Despite the increasing interest in 

using diagnosis data from hospital claims, the accuracy of the diagnosis data remains suspect as it is 

neither collected for the purpose of clinical research nor is it directly linked to remuneration. 

Individuals with diabetes commonly carry multiple comorbidities and are frequently managed by 

general practitioners, physicians may fill billing claims for conditions other than diabetes. However, 

physician claims are created for reimbursement purposes in a fee-for-service billing system. Almost all 

services provided by fee-for-service physicians will be recorded. However, only the procedure code, 

which is linked to the level of reimbursement, is carefully audited. Diagnostic information that is 

recorded on each medical service claim, indicating the reason for the medical service, is not typically 

validated because it is not linked to remuneration. Therefore, as seen in this study, the combinations 

of more than one data source (hospital claims and/or physician claims) along with an observation 

period of more than one year demonstrate higher sensitivity.  

 

It is very possible that there are clinical differences in patients identified by hospital vs. physician 

billing claims. Using only one of these resources may identify a non-representative cohort of patients 

with diabetes. The data presented in our review suggest that there is value to using both hospital AND 

physician claims billing, however we are unable to speak to the representativeness of the cohorts 

identified as these validation studies did not report clinical characteristics of the patients. We 

acknowledge this limitation of administrative data in our discussion.  

 

“It is also important to recognize that the data source used may also affect the type of patient 

identified with administrative data definitions. Hospital discharge data (when used in isolation) will 

potentially identify patients with more advanced disease or more complications and therefore may not 

be fully representative of the entire diabetes population. Similarly, physician claims data may identify 

a comparatively well, ambulatory population that has access to physician care in the community.”  

 

6. All other points dealt with by the authors.  

 

We thank the reviewer for this comment.  

 

Reviewer: 3  

Reviewer Name: Baiju Shah  

Institution and Country: Department of Medicine, University of Toronto, Toronto, Ontario, Canada  

 

The authors have addressed by previous comments.  

 

We thank the reviewer for this comment.  

 

Reviewer: 5  

Reviewer Name: Jay Desai  

Institution and Country: HealthPartners Institute, USA  

 

1. The restructuring of the tables is good.  

 

We thank the reviewer for this comment.  

 

2. In response to the reviewer comments, the authors have chosen to reframe the paper as a 
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resource containing diabetes case definitions for use in surveillance (and other purposes) using 

physician and/or hospital administrative/claims data. Definitions based on electronic medical record 

data are excluded. However, this reframing is not apparent in the introduction. In fact the aim of this 

study remains ‘provide recommendations for researchers on the optimal case definition…” (Page 13, 

Lines 52-55). In the discussion and conclusion, the authors have indicated that the case definition 

used is dependent on the available data sources and the purpose of its use thus not providing direct 

recommendations.  

 

We thank the reviewer for this comment – we have edited the introduction to reflect the reframing of 

this review as a resource containing diabetes case definitions for use in surveillance (and other 

purposes) using physician and/or hospital administrative/claims data.  

 

3. Page 13, line 37: By definition, surveillance depends on a valid case definition that is applied 

consistently over time.  

 

We thank the reviewer for this comment and we have rephrased the sentence.  

 

4. Again, in addition to be an updated comprehensive compendium of diabetes case definition 

validation studies, one of the most interesting and curious findings is that case definition sensitivity in 

consistently lower with ICD-10 codes compared to ICD-9 codes. Some discussion about why this 

might be is needed.  

 

We thank the reviewer for this comment. There are three studies included in this review that validate 

ICD-9 and ICD-10 case definitions simultaneously [24, 26, 28]. In these studies, as stated by the 

reviewer, the sensitivity decreased and PPV increased when ICD-10 codes were used. There seems 

to be a balance between sensitivity and PPV and there is no clear improvement between the two ICD 

coding systems. Quan et al.[24] has looked at the validity of diabetes coding six months after ICD-10 

coding went into effect in Canada and it shows similar estimates between ICD-9-CM and ICD-10 

coding systems – however, there seems to be a ‘learning curve’ with the new coding system. Lastly, 

Jean-Marie Januel*, et al. observed agreement and accuracy across 1999 to 2003 using ICD-10 and 

for diabetes the coding appears to have improved over the years even though this difference is not 

statistically significant [please see Table 2 of the reference below]. Overall for diabetes, the ICD 

coding systems have not made a significant impact. We did not include this in the discussion of our 

manuscript because of space limitation, however if the reviewer finds this essential, we can add it to 

the manuscript.  

 

* Improved accuracy of co-morbidity coding over time after the introduction of ICD-10 administrative 

data. Jean-Christophe Luthi, Hude Quan, François Borst, Patrick Taffé, William A Ghali and 

Bernard Burnand. BMC Health Services Research201111:194. DOI: 10.1186/1472-6963-11-194  

 

5. Page 15, line 54: Specificity and PPV increase when more out-patient codes are used. This is 

typically observed and is suggested by Table 1. The author’s state specificity was highest when any 

diagnosis code is used.  

 

We thank the reviewer for this comment and have made the correction to the manuscript.  

 

6. Page 16, lines 11-12 and lines 26-28 appear to repeat the same results about improved sensitivity 

with more years of hospital discharge data.  

 

We thank the reviewer for this comment – we have deleted the repetition.  

 

7. Consider moving Page 16, lines 48-53 into the discussion as this is really a summary of the results. 
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Also please define ‘perform more reliably’. I am not clear what this means, especially since reliability 

has its own meaning in validation studies. Perhaps ‘better’ is more appropriate.  

 

We thank the reviewer for this comment. We have moved like 48-53 on page 16 from discussion to 

the results section of the manuscript and changed ‘perform more reliably’ to ‘better’ in the first 

sentence.  

 

8. Page 17 lines 35-36 introduce the idea that fee for service versus capitated care may result in 

different coding practices and thus affect case definition characteristics. This seems plausible 

although none of these studies examined this issue. It would be good to have a reference for this 

statement, especially as it is reiterated in the conclusion.  

 

We thank the reviewer for this comment. We have added the following reference to support this 

statement:  

• Wilchesky M, Tamblyn RM, and Huang A. Validation of Diagnostic Codes within Medical Services 

Claims. J Clin epidemiol. 2004;57:131-41.  

• Roos LL, Roos NP, Cageorge SM, Nicol P. How good are the data? Reliability of one health care 

data bank. Med Care 1982;20(3):266–76.  

• Klabunde CN, Potosky AL, Legler JM, Warren JL. Development of a comorbidity index using 

physician claims data. J Clin Epidemiol 2000;53(12):1258–67. 

 

VERSION 3 - REVIEW 

REVIEWER Allison Dart 
University of Manitoba  
Canada 

REVIEW RETURNED 24-Apr-2016 

 

GENERAL COMMENTS The authors have attempted to address the reviewers concerns. The 
article still requires additional revisions prior to be acceptable for 
publication. These include:  
1. The abstract - The results included are too general (ranges 
overlap between gropus). There is no information to guide the 
reader with respect to the best definitiion based on specific features 
of the definition, years of data included or data source or other. The 
conclusions then include specifics that are not mentioned in the 
results section. This requires substantial revision.  
2. The tables could be further edited to include the number of years 
of data examined in each study. ICD codes can be condensed - eg. 
E11.2, .3, rather that E11.2, E11.3 etc..  
3. The claim that fee for service vs. salary affects validity is not 
explored in the results section so should not be a conclusion of the 
study. Evidence comes only for other literature.  

 

REVIEWER Richard David Graham Leslie 
Blizard Institute  
London E1 2AT  
UK 

REVIEW RETURNED 14-Apr-2016 

 

GENERAL COMMENTS 1. The authors has been very focused in their further analysis of the 
data and have done a good job.  
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2. The strength of the study is cited as being representative across 
studies being not restricted by region, time or diabetes case 
definition. But the nature of the analysis leave us with subjects 
largely from North America and defined administratively. Type 1 
diabetes in those under 18 years is excluded. Diabetes case 
definition is now seen to be administrative and I would not consider 
an administrative definition a strength. Self-reporting is an 
unavoidable limitation.  
 
3. The authors themselves note "the selected diabetes cohorts used 
in the validation studies may not always be truly representative of 
the general population. "  
 
4. Despite the conclusion, the results (at worst) do not reflect 
impressive sensitivity or positive predictive values with combined 
databases showing sensitivity at the lower value operating at 57% 
and PPV at 54%.  
 
5. I feel they have an impasse between the question addressed and 
the limitations of the databases as cited.   

 

REVIEWER Jay Desai 
HealthPartners Institute, USA 

REVIEW RETURNED 18-Apr-2016 

 

GENERAL COMMENTS The authors have adequately addressed my prior review comments.  

 

VERSION 3 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Allison Dart  

Institution and Country: University of Manitoba, Canada  

Competing Interests: None declared  

 

The authors have attempted to address the reviewers concerns.  The article still requires additional 

revisions prior to be acceptable for publication.  These include:  

 

1.  The abstract - The results included are too general (ranges overlap between gropus).  There is no 

information to guide the reader with respect to the best definitiion based on specific features of the 

definition, years of data included or data source or other.  The conclusions then include specifics that 

are not mentioned in the results section.  This requires substantial revision.  

 

We thank the reviewer for this comment and agree with your concern regarding the lack of specificity 

of the results; however, this is a reflection of the overall literature in this area. No single ‘best’ case 

definition was identified (nor was that the purpose of this study). Instead multiple case definitions were 

identified, all of which would be appropriate to use in different circumstances. While we cannot alter 

the results or reporting of results in other studies, we have added more information about our search 

strategy to the methods section to ensure that readers can easily identify what was done in the 

current study.  

 

2. The tables could be further edited to include the number of years of data examined in each 

study.  ICD codes can be condensed - eg. E11.2, .3, rather that E11.2, E11.3 etc..  
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We thank the reviewer for this comment. We have edited the tables to include the condensed ICD 

codes used in each definition.  

 

3.  The claim that fee for service vs. salary affects validity is not explored in the results section so 

should not be a conclusion of the study.  Evidence comes only for other literature.  

 

We thank the reviewer for this comment and agree that there is no evidence in the studies reviewed 

that the fee for service vs. salary affects validity. We have removed this from the results section.  

 

Reviewer: 2  

Reviewer Name: Richard David Graham Leslie  

Institution and Country: Blizard Institute, London E1 2AT, UK  

Competing Interests: n/a  

 

1. The authors has been very focused in their further analysis of the data and have done a good job.  

 

We thank the reviewer for this comment.  

 

2. The strength of the study is cited as being representative across studies being not restricted by 

region, time or diabetes case definition. But the nature of the analysis leave us with subjects largely 

from North America and defined administratively. Type 1 diabetes in those under 18 years is 

excluded.  Diabetes case definition is now seen to be administrative and I would not consider an 

administrative definition a strength. Self-reporting is an unavoidable limitation.  

 

We thank the reviewer for these comments. We fully acknowledge that validation studies on 

administrative case definitions have been completed mostly in North America. We did make every 

attempt to be inclusive – our search strategy (please see Appendix B) was not restricted by region, 

time or any particular case definition of diabetes. All but one study included in the qualitative analysis 

were conducted in North America. We did complete hand searches of references and consulted 

experts in the field and do feel that our review does reflect the available literature in this topic area. 

When we state that, ‘The greatest strength of this systematic review is its inclusiveness - the search 

strategy was not restricted by region, time or any particular case definition of diabetes”, we are 

referring to the strength of our methods (specifically referring to our search strategy in this line of text). 

To address this reviewer’s concern we have added in the limitations, “However, most of the studies, 

15 out of the 16, included in the qualitative analysis were conducted in North America with high 

sensitivity and specificity estimates between the cases identified through the administrative data 

versus medical records and the administrative data versus population-based surveys across studies; 

suggesting that public administrative data are a viable substitute for diabetes surveillance.” to 

acknowledge that that our knowledge on diabetes case definitions is largely North American 

knowledge.  

 

Our search was limited to adults with diabetes. The reason for this is two-fold. First, the administrative 

data definitions used to identify pediatric populations with diabetes are very different from those used 

in adults. We would be unable to compare validity of definitions between children and adults given 

these very significant differences in case definitions. Because of these different case definitions, 

studies that used mixed populations (adults and children) will be inherently flawed as a single case 

definition will work differentially within these two populations. Second, for reasons of feasibility, we 

made a conscious decision to limit the review to adults. We are transparent and acknowledge that this 

study only examines validity of these administrative case definitions in adults. We are also confident 

that the users of our paper (i.e. health services researchers and epidemiologists) will be aware of 

there are different definitions for children and adults).  
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We do understand your concern regarding administrative data since routinely collected data are 

maintained primarily for financial and administrative purposes and are audited to ensure their 

accuracy for making payments and allocating resources, but not necessarily for clinical correctness. 

However, in the last decade, there has been an explosion of digital information. Advances in the use 

of technology in health care is resulting in the generation of vast amounts of data, including 

abstracted clinical data from hospital discharge summaries, physician billing data and patient health 

information from electronic medical records (EMRs). These rich data may capture diagnoses, 

procedures, medications, laboratory test results and imaging information and continue to be an 

important data source for epidemiology and health services researchers for use in disease 

surveillance and to answer clinical questions through research-based hypotheses. We hope our paper 

will provide a resource for researchers and readers so that there is a better understanding of the 

performance of various case definitions and the potential strengths and limitations of these definitions.  

 

We agree with the reviewer’s comment that self-reported surveys and telephone surveys are prone to 

recall bias, social desirability bias, poor understanding of survey questions, or incomplete knowledge 

of their diagnosis. Self-reported surveys can also suffer from participation bias as patients with low 

diabetes risk may be less willing to participate whereas certain patients with advance diabetes may be 

too unwell to participate. Age, sex, and patient’s level of education can can also influence the 

reporting of diabetes. Those with poorly controlled diabetes have been found to underreport their 

disease status. We have mentioned this in the Strengths and Limitations section and the third last 

paragraph of the discussion section of the manuscript.  

 

3. The authors themselves note "the selected diabetes cohorts used in the validation studies may not 

always be truly representative of the general population. "  

 

We mention this in the generalizability section because the selected diabetes cohorts used in the 

validation studies may not always be truly representative of the general population even though these 

studies are nested in the general population because those that are captured in the administrative 

data sources are those who access healthcare and there is substantial difference between those who 

access and those who do not access health care. We believe this to be a limitation that is common to 

any research where patients are identified in a clinical setting and is not a limitation specific to 

administrative health data studies.  

 

4. Despite the conclusion, the results (at worst) do not reflect impressive sensitivity or positive 

predictive values with combined databases showing sensitivity at the lower value operating at 57% 

and PPV at 54%.  

 

Indeed, our review identified a number of studies that demonstrated that certain definitions had poorer 

performance relative to others. We did not exclude any study based on performance characteristic 

values.  

 

5. I feel they have an impasse between the question addressed and the limitations of the databases 

as cited.  

 

We disagree that there is an impasse between our research question and the methods used in this 

paper. We sought to conduct a systematic review of validation studies on administrative data 

definitions of diabetes (in adults) to identify factors associated with performance of given case 

definitions. This is what has been presented in our manuscript. This iterative process has given my 

colleagues and I the impression that this reviewer questions the value and validity of administrative 

data research. The reviewer is certainly entitled to hold this view, and we respect his opinion. We 

have done our best to be as responsive as possible, and sincerely appreciate the efforts all the 
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reviewers have made to ensure our manuscript meets the standard the BMJ Open readership expects 

from original research articles.  

 

Reviewer: 5  

Reviewer Name: Jay Desai  

Institution and Country: HealthPartners Institute, USA  

Competing Interests: None declared  

 

The authors have adequately addressed my prior review comments.  

 

We thank the reviewer for this comment. 

VERSION 4 – REVIEW 

REVIEWER Allison Dart 
University of Manitoba  
Canada 

REVIEW RETURNED 13-Jun-2016 

 

GENERAL COMMENTS The authors have addressed all comments sufficiently.  
 
The Title new title should be to revised - "in Adults, or in Adult 
Populations"  

 

REVIEWER Professor David Leslie 
Blizard Institute  
London  
UK 

REVIEW RETURNED 09-Jun-2016 

 

GENERAL COMMENTS The authors undertook a systematic review to examine the validity of 
different case definitions of diabetes across a variety of data 
sources.  
 
The paper identified 18 studies, which identified and validated 
diabetes cases from 1980 – 2015. There was substantial specificity 
in the definition of diabetes (ranging from 94.3 to 99.4%) on 
physician based data but less sensitivity which could be 
compensated by considering both systems when sensitivity ranged 
from 72 to 95.6%.  
 
The authors point out the value of considering more than one source 
of data and the importance of understanding the limitations of 
predictive value, even when using different sources for diabetes 
identification.  
 
Strengths  
1. The authors have had the advantage of several rounds of review 
of this data and have engaged with comments by the previous 
reviewers.  
 
2. They identified the reviews inclusiveness indication that the 
search was not limited by ‘ region, time or any particular case 
definition of diabetes.’ Further they point out the 17/18 of the studies 
were performed in North America with good performance of public 
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administrative data. Finally, the studies were of high quality.  
 
Weaknesses  
3. As previously noted the study is inclusive in so far as it considers 
papers in North America and then a total of 18 studies. Whether this 
can be considered inclusive has been considered and discussed 
before in previous reviews.  
 
4. At the heart of the data and conclusion is the question of 
sensitivity of databases identifying diabetes. The definition of 
diabetes is likely to carry weight in a given individual and one 
imagines that specificity of identification is high. In contrast diabetes 
is difficult to diagnose at best and the issue here will be the level of 
sensitivity of the issue.  
 
The authors concluded that  
“Approaches used in developing case definitions for diabetes can be 
simple and practical and result in high sensitivity, specificity and 
PPV. This systematic review, which reviewed the performance of a 
number of ICD-9 and ICD-10 based case definitions for diabetes, 
provides new knowledge on factors that are associated with 
enhanced definition performance. It also demonstrated a wide 
variation in definition performance that we speculate may be related 
to the type of administrative data source (physician claims, hospital 
discharge data, and a combination of the two).”  
 
5. The more sources to identify a condition like diabetes the greater 
sensitivity is likely to be as they appear to find. But there remains 
two issues: namely the sensitivity at the bottom end of the 
Confidence Intervals is only 76% though, improbably given the 
problem with defining diabetes, at the upper-end 96%. Second it is 
not evident that these differences between clinician based and 
hospital based sources is significant. More convincing would be 
ROC curves – previously requested.  
 
6. As before I am unimpressed by telephone and self-reporting for 
diabetes diagnosis.  
 
7. Line 34 Preform is a typo.  
 
8. References are more up to date though the suggested BMJ paper 
on post-transplantation is not included. 

 

VERSION 4 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Allison Dart  

Institution and Country: University of Manitoba, Canada  

Competing Interests: None declared  

 

The authors have addressed all comments sufficiently.   

 

The Title new title should be to revised - "in Adults, or in Adult Populations"  

 

We thank the review for this revision suggestion. The title has been revised to, ‘Systematic Review of 

Validated Case Definitions for Diabetes in ICD-9 and ICD-10 Coded Data in Adult Populations’.  
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Reviewer: 2  

Reviewer Name: Richard David Graham Leslie  

Institution and Country: Blizard Institute, London E1 2AT, UK  

Competing Interests: none  

 

The authors undertook a systematic review to examine the validity of different case definitions of 

diabetes across a variety of data sources.   

 

The paper identified 18 studies, which identified and validated diabetes cases from 1980 – 

2015.  There was substantial specificity in the definition of diabetes (ranging from 94.3 to 99.4%) on 

physician based data but less sensitivity which could be compensated by considering both systems 

when sensitivity ranged from 72 to 95.6%.   

 

The authors point out the value of considering more than one source of data and the importance of 

understanding the limitations of predictive value, even when using different sources for diabetes 

identification.   

 

Strengths   

1. The authors have had the advantage of several rounds of review of this data and have engaged 

with comments by the previous reviewers.  

 

2. They identified the reviews inclusiveness indication that the search was not limited by ‘region, time 

or any particular case definition of diabetes.’  Further they point out the 17/18 of the studies were 

performed in North America with good performance of public administrative data.  Finally, the studies 

were of high quality.  

 

Weaknesses   

3. As previously noted the study is inclusive in so far as it considers papers in North America and then 

a total of 18 studies. Whether this can be considered inclusive has been considered and discussed 

before in previous reviews.   

 

We fully acknowledge that validation studies on administrative case definitions have been completed 

mostly in North America, and the reader of our paper should be aware that our current knowledge on 

administrative case definitions is inherently limited by the absence of high-quality validation studies 

from other geographic regions.  However, we would like to point out that this is more of a limitation of 

the available literature and not our methodology since we did make every attempt to be inclusive – 

our search strategy (please see Appendix B) was not restricted by region, time or any particular case 

definition of diabetes. Most of the studies, 15 out of the 16, included in the qualitative analysis were 

conducted in North America.  We did complete hand searches of references and consulted experts in 

the field and do feel that our review does reflect the available literature in this topic area.   

 

4. At the heart of the data and conclusion is the question of sensitivity of databases identifying 

diabetes. The definition of diabetes is likely to carry weight in a given individual and one imagines that 

specificity of identification is high. In contrast diabetes is difficult to diagnose at best and the issue 

here will be the level of sensitivity of the issue.   

 

The authors concluded that   

“Approaches used in developing case definitions for diabetes can be simple and practical and result in 

high sensitivity, specificity and PPV. This systematic review, which reviewed the performance of a 

number of ICD-9 and ICD-10 based case definitions for diabetes, provides new knowledge on factors 

that are associated with enhanced definition performance. It also demonstrated a wide variation in 

definition performance that we speculate may be related to the type of administrative data source 
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(physician claims, hospital discharge data, and a combination of the two).”  

 

We agree that diabetes is under-diagnosed, and any administrative data definition will only capture 

cases that have been recognized by a health care professional and as such, administrative data 

definitions are most often used by individuals that are examining the provision of care to known 

diabetes cases. These definitions are used by epidemiologists for the purpose of disease 

surveillance, however such surveillance is not of the entire population, only of those that interact with 

a health care system. This is an inherent limitation of using administrative health data. However, given 

the quantity and availability of administrative health data, it will remain a rich source of health 

information on populations, but it’s short comings must be acknowledged.  

 

5. The more sources to identify a condition like diabetes the greater sensitivity is likely to be as they 

appear to find. But there remains two issues: namely the sensitivity at the bottom end of the 

Confidence Intervals is only 76% though, improbably given the problem with defining diabetes, at the 

upper-end 96%.  Second it is not evident that these differences between clinician based and hospital 

based sources is significant. More convincing would be ROC curves – previously requested.   

 

Allison Dart from University of Manitoba had previously made the following reviewer comment: ‘The 

comparison of ROC curves would strengthen the findings of this review.’  

 

To this we had replied, ‘This is an excellent point and we agree with the reviewer that ROC curves 

would have helped significantly in understanding the performance of these definitions. Unfortunately, 

only 1 study (Singh, et al.) reported this data.’  

 

6. As before I am unimpressed by telephone and self-reporting for diabetes diagnosis. Varying quality, 

don’t argue,  

 

We continue to agree with the reviewer that both self-reporting and telephone calls as reference 

standards do have a number of limitations. However, as previously mentioned, self-report is 

considered a reasonable way of confirming disease status in conducting validation studies of 

administrative data definitions. In our systematic review we have discussed the limitations of self-

reporting survey and telephone calls as reference standards in the ‘discussion’ section.  The ideal 

reference standard would be a clinical measure (such as glucose or A1C) however the use of a 

clinical reference standard while ideal, is rarely done.   

 

7.  Line 34 Preform is a typo.  

 

We thank the reviewer for picking up this typo – we have correctly this.  

 

8. References are more up to date though the suggested BMJ paper on post-transplantation is not 

included.   

 

We had carefully reviewed the BMJ publication on post-transplantation that included diabetes as a co-

morbidity (Tovikkai, 2015). This is a fine example of how powerful clinical data is and how it can 

enrich those studies using administrative data – however since it does not speak to validity of 

diabetes administrative case definitions this study did not meet the eligibility criteria for inclusion in our 

review. 
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