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Abstract 

Introduction Administrative healthcare databases are useful sources to investigate the 

epidemiology of chronic obstructive pulmonary disease (COPD), to assess longitudinal outcomes in 

subjects with COPD, and to develop disease management strategies. However, in order to constitute 

a reliable source for research, administrative databases need to be validated. The aim of this 

protocol is to perform the first systematic review of studies reporting the validation of International 

Classification of Diseases 9
th 
Revision and 10

th
 Revision (ICD-9; ICD-10) codes for COPD 

diagnoses in administrative healthcare databases. 

Methods and analysis MEDLINE, EMBASE, Web of Science and the Cochrane Library 

databases will be searched, using appropriate search strategies. Studies that evaluated the validity of 

COPD codes in administrative data or studies that used administrative databases to identify COPD 

diagnoses will be included. Inclusion criteria will be: (a) the presence of a reference standard case 

definition for COPD; (b) the presence of at least one test measure (e.g. sensitivity, positive 

predictive values, etc.); and (c) the use of an administrative database as a data source. Pairs of 

reviewers will independently abstract data using standardised forms and will assess quality using a 

checklist based on the Standards for Reporting of Diagnostic accuracy (STARD) criteria. This 

systematic review protocol has been produced in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses Protocol (PRISMA-P) 2015 statement. 

Ethics and dissemination Ethics approval is not required. Results of this study will be 

submitted to a peer-reviewed journal for publication. The results from this systematic review will be 

used for outcome research on COPD and will serve as a guide to identify appropriate case 

definitions of COPD, and reference standards, for researchers involved in validating administrative 

healthcare databases. 

Trial registration number PROSPERO 2015 CRD42015029204 
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Strengths and limitations of this study 

� Validation of International Classification of Diseases 9
th 
Revision and 10th Revision (ICD-

9; ICD-10) diagnosis codes for Chronic Obstructive Pulmonary Disease using 

administrative healthcare databases can contribute to health outcome research. 

� This review will be the first to systematically identify and evaluate primary studies that 

validated the accuracy of administrative healthcare databases with ICD-9 and ICD-10 codes 

for Chronic Obstructive Pulmonary Disease.  
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Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is a diverse collection of lung diseases including 

chronic bronchitis, emphysema and chronic obstructive airway disease. It is distinguished by 

continuous airflow restriction, is frequently progressive and is associated with a chronically 

increased airway and lung inflammatory reaction to gases or particles [1 2]. COPD is correlated 

with significant morbidity and mortality and is the fourth leading cause of death worldwide [3]. On 

the basis of WHO estimates (2004), 64 million people had moderate to severe COPD, which led to 

3 million deaths [4]. The burden of COPD is estimated to increase in the near future, because of 

continued exposure to risk factors and ageing of the population [1 2]. 
 
Smoking is the main cause of 

COPD, but other factors, especially exposure to occupational or environmental airborne irritants, 

may also contribute to the development of this group of lung diseases [1 2]. 

Administrative healthcare databases are increasingly being used to examine features of health care 

delivery, including practice patterns, quality of care, safety and efficacy of drugs, and 

epidemiological studies. Some of the advantages included the minimisation of recall bias, better 

generalizability than randomised trials and better cost-effectiveness approach to research compared 

to primary data collection[5]. To be reliably used for research, administrative healthcare databases 

need to be validated concerning the disease of interest[6-9]. This means that the content of the 

databases (e.g., a codes of a disease) need to be ascertained using a reference standard (e.g., medical 

chart)[10]. Alternatively, algorithms can be developed by combining multiple codes – or sets of 

codes (e.g., diagnosis codes plus prescription or spirometry data) to enhance the ability to identify 

events of interest in the database [10-14]. Administrative healthcare databases are excellent 

resources to determine the epidemiology [14-16], and burden of COPD [17 18] and to evaluate 

longitudinal outcomes of the disease [19 20]. Results from analysing these healthcare databases can 

assist in developing disease management strategies (including education regarding the disease, 

optimisation of evidence-based medications, information, case manager support and institution of 

self-management principles) to improve the health of subjects suffering from COPD [21].  
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The current International Classification of Diseases, 9
th 
Revision (ICD-9) codes for COPD are 491, 

492 or 496, while the corresponding International Classification of Diseases, 10
th 
Revision (ICD-

10) codes are J42, J43 and J44.   

There are several studies that assessed the validity of administrative databases for COPD [10 14 

22], however, to our knowledge, no systematic assessment of algorithms or case definitions of 

COPD have been performed in the medical literature. With the present protocol, we aim to 

systematically evaluate validation studies of diagnostic codes or algorithms to identify cases of 

COPD. 

Research question 

The primary research question is the accuracy of algorithms to correctly identify patients with 

COPD in administrative databases. The target populations are patients with COPD, the index test 

will be administrative data algorithms for COPD, the reference standard will be medical charts, 

validated electronic health records or COPD registries. Our primary outcome is the accuracy 

(expressed in terms of sensitivity, specificity and positive and negative predictive values) of 

administrative data algorithms to discriminate cases of COPD. 

 

 

 

 

 

  

Page 5 of 22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011777 on 1 June 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Methods 

Literature search  

Comprehensive searches of MEDLINE, EMBASE, the Web of Science and the Cochrane Library 

from their inception, will be performed to identify published peer-reviewed articles. A search 

strategy will be employed that we developed based on the combination of: (a) keywords and MeSH 

terms to identify records concerning COPD; and (b) a search strategy, based on the combination of 

terms used by Benchimol et al. [23] and the Mini-Sentinel's program [24 25], which is designed to 

accurately capture studies that use healthcare administrative databases. The developed search 

strategy is available as supplementary material (Appendix). To retrieve additional articles, relevant 

reference lists of key articles will be hand searched. The “Cited-By” tools in PubMed and Google 

Scholar will also be used to find relevant articles that cited the article of interest, identified through 

the aforementioned search strategy. Titles and abstracts will be screened for eligibility by two 

independent reviewers and discrepancies will be resolved by discussion. 

This review protocol has been prepared according to the Preferred Reporting Items for Systematic 

reviews and Meta-Analysis Protocols (PRISMA-P) 2015 Statement [26] and the results will be 

presented following the PRISMA flow diagram (Figure). This protocol has also been published in 

the PROSPERO International Prospective Register of Systematic Reviews with registration number 

CRD42015029204 (http://www.crd.york.ac.uk/PROSPERO). 

 

Inclusion criteria 

Full-texts of eligible peer-reviewed articles, without limits on publication date and published in 

English, that used administrative data for the ICD-9 or ICD-10 codes for COPD diagnoses, will be 

obtained. For each study, the following inclusion criteria will be applied: (a) the presence of a 

reference standard case definition for the disease of interest; (b) the presence of at least one test 

measure (e.g., sensitivity, positive predictive values, etc.); (c) the use of an administrative database 
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(i.e., a database in which data is routinely and passively collected without an a priori research 

question) as a data source; and (d) the use of a database from a representative sample of the general 

population. Studies that used electronic health records (EHR) to validate COPD will also be 

included. [12] [27]. Conversely, studies that employed databases that were not truly administrative 

(e.g. disease registries, epidemiology surveillance systems, etc.) will be excluded. 

At the initial stage, titles and abstracts will be screened for potentially eligible studies. 

Subsequently, full texts of articles will be obtained and assessed to determine if they meet the 

inclusion and exclusion criteria. Data abstraction will be conducted using standardised data 

collection forms, which will first be tested on a sample of eligible articles. Two review authors 

working independently, and in duplicate, will carry out title, abstract and full-text screening and 

data abstraction. Any discrepancies will be resolved by consensus, and where necessary, a third 

review author will be involved. Calibration exercises will be performed at each level of the process.  

Data extraction  

Data extraction will include the following information:  

(a) the details of the included study (containing the title, the year of publication and the journal, 

the country of origin, and the sources of funding; the first author will be used as the study 

ID); 

(b) the disease of interest (COPD); 

(c) the target population from which the administrative data were collected; 

(d) the type of administrative database used (e.g., hospitalisation discharge data), outpatient 

records (e.g., physician billing claims, etc.); 

(e) the ICD-9 or ICD-10 code used or the administrative data algorithm(s) tested (including 

prescriptions fills, Current Procedural Terminology, timing of diagnosis, etc.) 

(f)  the modality of algorithm development (e.g., using Classification and Regression Trees, 

logistic regression, expert opinion…);  
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(g) external validation;  

(h) the use of training and testing cohorts; 

(i) the reference standard used to determine the validity of the diagnostic code (e.g., medical 

chart review, patient self-reports, disease registry, etc.); 

(j) the characteristic of the test used to determine the validity of the diagnostic code or 

algorithm (e.g., sensitivity, specificity, positive predictive values (PPVs) and negative 

predictive values (NPVs), area under the receiver operating characteristic curve, likelihood 

ratios, and kappa statistics); 

(k) any funding source and conflict of interest. 

Quality assessment  

The design and methods of the included primary studies will be assessed using a checklist 

developed by Benchimol et al. [23], based on the criteria published by the Standards for Reporting 

of Diagnostic accuracy (STARD) initiative for the accurate reporting of diagnostic studies [28]. The 

checklist is based on a standardized 40-item which it is possible to assess the quality of the methods 

and reporting of studies that validated codes or algorithms used to identify patients with the disease 

of interest within an administrative database (Appendix). Two reviewers will be involved in the 

quality assessment and will work in duplicate and independently. Any disagreement will be solved 

by discussion. The presence of potential biases within the studies will be reported descriptively. 

No subgroup analysis or publication bias assessment are anticipated. 

Analysis 

For each algorithm, the performance statistics, provided in each of the included studies, will be 

abstracted. Validation statistics may include sensitivity, specificity, PPV and NPV. Sensitivity  

measures the degree to which an ICD-9 or ICD-10 code (e.g., ICD-9 491) correctly identifies 

individuals possessing the characteristic of interest (i.e., COPD) in the source used as a reference 
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standard (e.g. medical chart) [29]. PPV is the number of true positives divided by the total number 

of cases receiving the code and expresses the likelihood that the code corresponds to a true-positive 

case. NPV is the number of true negatives divided by the total number of cases without the code of 

interest and expresses the likelihood that the absence of the code corresponds to a true-negative 

case. Where possible, PPVs and NPVs will be calculated if not reported. Ninety-five percent 

confidence intervals (95% CI) will be calculated when they are not reported in the articles. Where 

possible, validation statistics will be aggregated and stratified by administrative data source 

(outpatient vs. inpatient data), type of ICD code (ICD-9 or ICD-10), and country of origin.  
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Ethics and dissemination 

This review protocol will use publicly available data without directly involving human participants, 

hence approval from an ethics committee is not required. An outline of the protocol has been 

published in the PROSPERO International Prospective Register of Systematic Reviews in 2015, 

registration number CRD42015029204. The results will summarise the studies that validated 

diagnostic codes for Chronic Obstructive Pulmonary Disease in administrative data. Where 

possible, a quantitative synthesis of the accuracy data will be provided and the outcomes using 

different algorithms will be discussed. Findings of the review will be presented at relevant scientific 

conferences and disseminated through publication in a peer-reviewed journal. 

 

Footnotes 

Contributors IA, JMR, and MLL conceived the study. JMR, IA, MLL, FC, MO, AC, GD, CC, 

GA, and AM were responsible for designing the protocol. MLL, JMR and IA drafted the protocol 

manuscript. JMR, IA, FC, and MO developed the search strategy. JMR, IA, MLL, FC, MO, AC, 

GD, CC, GA, and AM critically revised the successive versions of the manuscript and approved the 

final version. IA acts as guarantor. 

Funding Currently the study is not funded. 
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Figure 1. Study screening process  
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Appendix 1 

MEDLINE (via Pubmed) search strategy 

1. (health administrative) OR (administrative data) OR (administrative database) OR (claim 

administrative) OR (International Classification of Diseases) OR "International 

Classification of Diseases"[Mesh] OR ICD-9-CM OR ICD-10 OR "Database Management 

Systems"[Mesh] OR "Medical Records Systems, Computerized"[Mesh] OR "CPT" OR 

"Current procedural terminology"[Mesh] 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database)  

3. #1 OR #2 

4. sensitivity or "Sensitivity and Specificity"[Mesh] 

5. specificity[Title/Abstract] 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. Algorithm OR "Algorithm"[Mesh] 

9. #4 OR #5 OR #6 OR #7 OR #8 

10. emphysema  

11. (chronic* bronchitis*)  

12. (obstruct* (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. (chronic obstructive pulmonary disease)[Text Word] 

14. COPD  

15. CAPD  

16. "pulmonary disease, chronic obstructive"[MeSH Terms]  

17. #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. #3 AND #9 AND #17 
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EMBASE search strategy (via embase.com) 

1. health NEAR/3 administrative OR administrative NEAR/3 data OR administrative NEAR/3 

database OR claim NEAR/3 administrative OR (International Classification of Diseases) OR 

'International Classification of Diseases'/exp OR ICD-9-CM OR ICD-10 OR 'Database 

Management Systems'/exp OR 'Medical Records Systems, Computerized'/exp OR 'CPT' OR 

'Current procedural terminology'/exp 

2. database:ab,ti OR (('practitioner'/exp OR practitioner) AND data AND bank) OR 

(('practitioner'/exp OR practitioner) AND ('database'/exp OR database)) OR ('insurance' 

AND  ('database'/exp OR database)) 

3. #1 OR #2 

4. 'sensitivity and specificity'/exp OR 'sensitivity and specificity' 

5. specificity:ab,ti 

6. 'predictive value of tests'/exp OR 'predictive value of tests' 

7. (positive:ab,ti AND predictive:ab,ti AND value:ab,ti) OR (negative:ab,ti AND 

predictive:ab,ti AND value:ab,ti) OR (likelyhood:ab,ti AND ratio:ab,ti) OR (receiver:ab,ti 

AND operating:ab,ti AND characteristic:ab,ti) OR kappa:ab,ti 

8. case NEAR/1 (verificat* OR valid* OR identif* OR definition* OR define* OR evaluat*) 

9. 'algorithms'/exp OR algorithm 

10. #4 OR #5 OR #6 OR #7 OR #8 OR #9 

11. 'emphysema'/exp  

12. 'chronic bronchitis'/exp  

13. (obstruct* NEAR/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

14. 'chronic obstructive pulmonary disease '/exp 

15. 'COPD'/exp   

16. 'CAPD'/exp  

17. #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. #3 AND #10 AND #17 
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Web of Science search strategy 

1. (health NEAR/3 administrative) OR (administrative NEAR/3 data) OR (administrative 

NEAR/3 database) OR (claim NEAR/3 administrative) OR (International Classification of 

Diseases) OR ICD-9-CM OR ICD-10 OR (Database Management Systems) OR ("Medical 

Records Systems" NEAR/2 Computerized) OR "CPT" OR (Current procedural terminology) 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database) 

3. #1 OR #2 

4. sensitivity or "Sensitivity and Specificity" 

5. specificity 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. algorithm 

9. #4 OR #5 OR #6 OR #7 OR #8 

10. emphysema  

11. (chronic* NEAR/3 bronchitis*)  

12. (obstruct* NEAR/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. chronic obstructive pulmonary disease 

14. (COPD)  

15. (CAPD)  

16. #10 OR #11 OR #12 OR #13 OR #14 OR #15  

17. # 3 AND #9 AND #16 
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The Cochrane Library 

1. (health near/3 administrative) or (administrative near/3 data) or (administrative near/3 

database) or (claim near/3 administrative) or (International Classification of Diseases) or 

[mh "International Classification of Diseases"] or ICD-9-CM or ICD-10 or [mh "Database 

Management Systems"] or [mh "Medical Records Systems, Computerized"] or "CPT" or 

[mh "Current procedural terminology"] 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database) 

3. #1 OR #2 

4. sensitivity or [mh "Sensitivity and Specificity"] 

5. specificity:ti,ab,kw 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. Algorithm OR [mh "Algorithm"] 

9. #4 OR #5 OR#6 OR #7 OR #8 

10. emphysema  

11. (chronic* near/3 bronchitis*)  

12. (obstruct* near/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. (chronic obstructive pulmonary disease) 

14. COPD  

15. CAPD  

16. [mh "pulmonary disease, chronic obstructive"]  

17. #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. # 3 AND #9 AND #17 
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Appendix 2 

Checklist of reporting criteria for studies validating health administrative data algorithms (developed by 

Benchimol et al., based on the criteria published by the Standards for Reporting of Diagnostic accuracy 

(STARD) initiative for the accurate reporting of studies using diagnostic studies. 

 YES NO UNCERTAIN NOT 

APPLICABLE 

TITLE, KEYWORDS, ABSTRACT     

Identify article as study of assessing diagnostic accuracy     

Identify article as study of administrative data     

     
INTRODUCTION:     

State disease identification & validation one of goals of 
study 

    

     
METHODS:     

Participants in validation cohort:     

Describe validation cohort (Cohort of patients to which 
reference standard was applied) 

    

• Age     

• Disease     

• Severity     

• Location/Jurisdiction     

Describe recruitment procedure of validation cohort     

• Inclusion criteria     

• Exclusion criteria     

Describe patient sampling (random, consecutive, all, etc.)     

Describe data collection     

• Who identified patients and did selection adhere 
to patient recruitment criteria 

    

• Who collected data     

• A priori data collection form     

• Disease classification     

• Split sample (i.e. re-validation using a separate 

cohort) 
a) Training set 
b) Testing set 

 

    

Test Methods:     

Describe number, training and expertise of persons 
reading reference standard 

    

If >1 person reading reference standard, quote 
measure of consistency (e.g. kappa) 
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Blinding of interpreters of reference standard to results 
of classification by administrative data 
e.g. Chart abstractor blinded to how that chart was 
coded 

    

     
Statistical Methods:     

Describe methods of calculating/comparing 
diagnostic accuracy 

    

     
RESULTS:     

Participants:     

Report when study done, start/end dates of 
enrollment 

    

Describe number of people who satisfied 
inclusion/exclusion criteria 

    

Study flow diagram     

Test results:     

Report distribution of disease severity     

Report cross-tabulation of index tests by results of 
reference standard 

    

Estimates:     

Report at least 4 estimates of diagnostic accuracy     

Diagnostic Accuracy Measures Reported:     

• Sensitivity     

• Spec     

• PPV     

• NPV     

• Likelihood ratios     

• Kappa     

• Area under the ROC curve / c-statistic     

• Accuracy/agreement     

• Other (specify)     

Report accuracy for subgroups (e.g. age, geography, 
different sex, etc.) 

    

If PPV/NPV reported, ratio of cases/controls of 
validation cohort approximate prevalence of condition in 
the population 

    

Report 95% confidence intervals for each diagnostic 
measure 

    

     
DISCUSSION:     

Discuss the applicability of the validation findings     
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item 

No 

Checklist item Page 

ADMINISTRATIVE INFORMATION  

Title:    

 Identification 1a Identify the report as a protocol of a systematic review Page 1  

 Update 1b If the protocol is for an update of a previous systematic review, identify 

as such 

 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) 

and registration number 

Page 2: Trial registration number PROSPERO 2015 CRD42015029204 

Authors:    

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol 

authors; provide physical mailing address of corresponding author 

Page 1 

 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of 

the review 

Page 10 

Amendments 4 If the protocol represents an amendment of a previously completed or 

published protocol, identify as such and list changes; otherwise, state 

plan for documenting important protocol amendments 

At this stage there are no relevant amendments to perform 

Support:    

 Sources 5a Indicate sources of financial or other support for the review Page 10 not funded 

 Sponsor 5b Provide name for the review funder and/or sponsor Page 10 

 Role of sponsor 

or funder 

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in 

developing the protocol 

Page 10 

INTRODUCTION  

Rationale 6 Describe the rationale for the review in the context of what is already 

known 

Page 4 and 5 

Objectives 7 Provide an explicit statement of the question(s) the review will address 

with reference to participants, interventions, comparators, and outcomes 

(PICO) 

Page 5  
 

METHODS  

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, Page 5, 6:  
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time frame) and report characteristics (such as years considered, 

language, publication status) to be used as criteria for eligibility for the 

review 

Information sources 9 Describe all intended information sources (such as electronic databases, 

contact with study authors, trial registers or other grey literature 

sources) with planned dates of coverage 

Page 6. 

Search strategy 10 Present draft of search strategy to be used for at least one electronic 

database, including planned limits, such that it could be repeated 

Appendix 1 in Supplemental file 

Study records:   Page 7:  

 Data 

management 

11a Describe the mechanism(s) that will be used to manage records and data 

throughout the review 

Page 7:. 

 Selection 

process 

11b State the process that will be used for selecting studies (such as two 

independent reviewers) through each phase of the review (that is, 

screening, eligibility and inclusion in meta-analysis) 

Page 7:  

 Data collection 

process 

11c Describe planned method of extracting data from reports (such as 

piloting forms, done independently, in duplicate), any processes for 

obtaining and confirming data from investigators 

Page 7:  

Data items 12 List and define all variables for which data will be sought (such as 

PICO items, funding sources), any pre-planned data assumptions and 

simplifications 

Page 7/8 

. 

Outcomes and 

prioritization 

13 List and define all outcomes for which data will be sought, including 

prioritization of main and additional outcomes, with rationale 

Page 5  

 

Risk of bias in 

individual studies 

14 Describe anticipated methods for assessing risk of bias of individual 

studies, including whether this will be done at the outcome or study 

level, or both; state how this information will be used in data synthesis 

Not applicable. The present review will apply the STARD criteria 

(Appendix 2 in Supplemental file). 

Data synthesis 15a Describe criteria under which study data will be quantitatively 

synthesised 

No cumulative evidence will be presented.  

15b If data are appropriate for quantitative synthesis, describe planned 

summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of 

consistency (such as I
2
, Kendall’s τ) 

 

15c Describe any proposed additional analyses (such as sensitivity or 

subgroup analyses, meta-regression) 

 

15d If quantitative synthesis is not appropriate, describe the type of 

summary planned 

 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication Not applicable 
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bias across studies, selective reporting within studies) 

Confidence in 

cumulative evidence 

17 Describe how the strength of the body of evidence will be assessed 

(such as GRADE) 

The present review will apply the STARD criteria. 

Page 8 . (Appendix 2 in Supplemental file). 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 

 

Page 22 of 22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 9, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2016-011777 on 1 June 2016. Downloaded from 

http://bmjopen.bmj.com/


For peer review
 only

 

 

 

Validation of Chronic Obstructive Pulmonary Disease 
(COPD) Diagnoses in Healthcare Databases: A Systematic 

Review Protocol 
 

 

Journal: BMJ Open 

Manuscript ID bmjopen-2016-011777.R1 

Article Type: Protocol 

Date Submitted by the Author: 30-Apr-2016 

Complete List of Authors: Rimland, Joseph; Italian National Research Center on Aging (INRCA), 
Geriatrics and Geriatric Emergency Care 
Abraha, Iosief; Regional Health Authority of Umbria, Health Planning 

Service 
Luchetta, Maria Laura;  Azienda USL Umbria 1, General Medicine 
Cozzolino, Francesco; Regional Health Authority of Umbria, Health Planning 
Service 
Orso, Massimiliano; Regional Health Authority of Umbria, Health Planning 
Service 
Cherubini, Antonio; Italian National Research Center on Aging (INRCA), 
Geriatrics and Geriatric Emergency Care 
Dell'Aquila, Giuseppina; Italian National Research Center on Aging 
(INRCA), Geriatrics and Geriatric Emergency Care 
Chiatti, Carlos; Italian National Research Centre on Aging (INRCA), Italy 
Ambrosio, Giuseppe; University of Perugia School of Medicine, Cardiology; 

Ospedale S. Maria della Misericordia, Medical Administration 
Montedori, Alessandro; Regional Health Authority of Umbria, Health 
Planning Service 

<b>Primary Subject 
Heading</b>: 

Research methods 

Secondary Subject Heading: Respiratory medicine, Public health, Epidemiology 

Keywords: 
Administrative database, Chronic pulmonary obstructive disease, sensitivity 
and specificity, systematic review, Electronic Health Record, COPD 
algorithm 

  

 

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open
 on A

pril 9, 2024 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2016-011777 on 1 June 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

Validation of Chronic Obstructive Pulmonary Disease 

(COPD) Diagnoses in Healthcare Databases: A 

Systematic Review Protocol 

 

Joseph M Rimland, Iosief Abraha, Maria Laura Luchetta, Francesco Cozzolino, Massimiliano Orso, 

Antonio Cherubini, Giuseppina Dell’Aquila, Carlos Chiatti, Giuseppe Ambrosio, Alessandro 

Montedori. 

 

Author affiliations: 

Health Planning Service, Regional Health Authority of Umbria, Perugia, Italy 

Iosief Abraha  

Alessandro Montedori  

Francesco Cozzolino 

Massimiliano Orso 

 

Scientific Directorate, Italian National Research Center on Aging, Ancona, Italy 

Carlos Chiatti  

 

Geriatrics and Geriatric Emergency Care, Italian National Research Center on Aging, Ancona, 

Italy 

Antonio Cherubini  

Joseph M Rimland  

Giuseppina Dell’Aquila 

 

Azienda USL Umbria 1, General Medicine, Perugia, Italy 

Maria Laura Luchetta  
 
University of Perugia School of Medicine, Cardiology, Perugia, Italy 

Giuseppe Ambrosio 

 
Correspondence to: 

Dr. Iosief Abraha 

Health Planning Service 

Regional Health Authority of Umbria 

Via Mario Angeloni, 61 

06124 Perugia (Italy) 

tel   +39 075 504 5251 

cell. +39349 077 0910 

fax  +39 075 504 5569 

e-mail: iosief_a@yahoo.it 

            iabraha@regione.umbria.it 

  

Page 1 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011777 on 1 June 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Abstract 

Introduction Healthcare databases are useful sources to investigate the epidemiology of chronic 

obstructive pulmonary disease (COPD), to assess longitudinal outcomes in subjects with COPD, 

and to develop disease management strategies. However, in order to constitute a reliable source for 

research, healthcare databases need to be validated. The aim of this protocol is to perform the first 

systematic review of studies reporting the validation of codes related to COPD diagnoses in 

healthcare databases. 

Methods and analysis MEDLINE, EMBASE, Web of Science and the Cochrane Library 

databases will be searched, using appropriate search strategies. Studies that evaluated the validity of 

COPD codes (such as the International Classification of Diseases 9
th 
Revision and 10

th
 Revision 

system; the Real codes system or the International Classification of Primary Care) in healthcare 

databases will be included. Inclusion criteria will be: (a) the presence of a reference standard case 

definition for COPD; (b) the presence of at least one test measure (e.g. sensitivity, positive 

predictive values, etc.); and (c) the use of a healthcare database (including administrative claims 

databases, electronic healthcare databases or COPD registries) as a data source. Pairs of reviewers 

will independently abstract data using standardised forms and will assess quality using a checklist 

based on the Standards for Reporting of Diagnostic accuracy (STARD) criteria. This systematic 

review protocol has been produced in accordance with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses Protocol (PRISMA-P) 2015 statement. 

Ethics and dissemination Ethics approval is not required. Results of this study will be 

submitted to a peer-reviewed journal for publication. The results from this systematic review will be 

used for outcome research on COPD and will serve as a guide to identify appropriate case 

definitions of COPD, and reference standards, for researchers involved in validating healthcare 

databases. 

Trial registration number PROSPERO 2015 CRD42015029204 
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Strengths and limitations of this study 

� Validation of diagnosis codes for Chronic Obstructive Pulmonary Disease (COPD) using 

healthcare databases can contribute to health outcome research. The diagnosis codes may 

include the International Classification of Diseases 9
th 
Revision and 10th Revision (ICD-9; 

ICD-10) system, the Real code system and the International Classification of Primary Care 

system. 

� This review will be the first to systematically identify and evaluate primary studies that 

validated the accuracy of healthcare databases with ICD-9 and ICD-10 codes for COPD  

� It is expected that different healthcare databases validate different algorithms to identify 

COPD. Validated algorithms are context specific and may not be generalizable to other 

settings. 
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Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is a global health problem [1 2].  It is 

distinguished by continuous airflow restriction, is frequently progressive and is associated with a 

chronically increased airway and lung inflammatory reaction to gases or particles [3 4]. COPD is 

correlated with significant morbidity and mortality and is the fourth leading cause of death 

worldwide [5]. On the basis of WHO estimates (2004), 64 million people had moderate to severe 

COPD, which led to 3 million deaths [6]. The burden of COPD is estimated to increase in the near 

future, because of continued exposure to risk factors and ageing of the population [3 4]. 
 
Smoking is 

the main cause of COPD, but other factors, especially exposure to occupational or environmental 

airborne irritants, may also contribute to the development of this group of lung diseases [3 4]. 

Healthcare databases are increasingly being used to examine features of health care delivery, 

including practice patterns, quality of care, safety and efficacy of drugs, and epidemiological 

studies. Some of the advantages of healthcare databases included the minimisation of recall bias, 

better generalizability than randomised trials and better cost-effectiveness approach to research 

compared to primary data collection[7].To be reliably used for research, healthcare databases need 

to be validated concerning the disease of interest[8-11]. This means that the content of the databases 

(e.g., a code of a disease) need to be ascertained using a reference standard (e.g., medical chart)[12]. 

Alternatively, algorithms can be developed by combining multiple codes – or sets of codes (e.g., 

diagnosis codes plus prescription or spirometry data) to enhance the ability to identify events of 

interest in the database [12-16].  

Healthcare databases generally encompass administrative claims data and Electronic Health 

Records (EHR). Administrative claims databases routinely collect data passively, for administrative 

purposes, for health services delivered by healthcare providers and facilities [17]. The patient 

information collected includes demographics (name, address, birthdate, gender, and marital status), 

the dates of healthcare services delivered and charges for the services, diagnostic procedures 
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performed and healthcare service provider information and in some occasions employment, 

insurance status, occupational limitations.  

Administrative claims databases are excellent resources to investigate the epidemiology [16 18 19], 

and the burden of COPD [20 21] and to evaluate longitudinal outcomes of a disease [22 23]. Results 

from analysing these databases can assist in developing disease management strategies (including 

education regarding the disease, optimisation of evidence-based medications, information, case 

manager support and institution of self-management principles) to improve the health of subjects 

suffering from COPD [24].  

Electronic Health Records (EHRs) consist of digital files used by healthcare providers for patient 

care, and unlike administrative claims databases, include clinical notes, medical records, the 

treatment histories of patients, and prescription records, as well as radiology and laboratory 

data[25]. Despite EHRs are not established for research purposes, similar to most administrative 

databases, they are frequently used for healthcare delivery and facilitation of decision-making 

processes as well as research [25 26].  

The Clinical Practice Research Datalink (CPRD), used in the UK, is one such EHR. It is an 

excellent resource in which to study COPD, as it is based on a large cohort, contains disease 

severity indicators and long-term follow-up information from a patient's integrated medical history 

[27-29]. 

Generally, administrative claims databases use the International Classification of Diseases, 9
th 

Revision (ICD-9) codes for COPD (491, 492 or 496), or the International Classification of 

Diseases, 10
th 
Revision (ICD-10) codes (J43 and J44).  EHRs such as the UK CPRD database 

employs the Read code, which is a hierarchical clinical coding system of medical and prescription 

terms [27]. Some Read codes for COPD are 1001, 9876 and 10863. (See [27] for a list of COPD-

related Read codes). The International Classification of Primary Care (ICPC) is another coding 

system, which is widely used in primary health care and in research[30-32]. The codes for COPD in 

the ICPC system are R79 and R95. 
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There are several studies that assessed the validity of healthcare databases for COPD [12 16 27 33], 

however, to our knowledge, no systematic assessment of algorithms or case definitions of COPD 

have been published in the medical literature. With the present protocol, we aim to systematically 

evaluate validation studies of diagnostic codes or algorithms to identify cases of COPD. 

Research question 

The primary research question is the accuracy of algorithms to correctly identify patients with 

COPD in healthcare databases (administrative claims, EHR, or COPD registries). The target 

populations are patients with COPD, the index test will be healthcare data algorithms for COPD, the 

reference standard will be medical charts, validated electronic health records or COPD registries. 

Our primary outcome is the accuracy (expressed in terms of sensitivity, specificity and positive and 

negative predictive values) of healthcare data algorithms to discriminate cases of COPD. 

  

Page 6 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011777 on 1 June 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Methods 

Literature search  

Comprehensive searches of MEDLINE, EMBASE, the Web of Science and the Cochrane Library 

from their inception, will be performed to identify published peer-reviewed articles. A search 

strategy will be employed that we developed based on the combination of: (a) keywords and MeSH 

terms to identify records concerning COPD; and (b) a search strategy, based on the combination of 

terms used by Benchimol et al. [17], the Mini-Sentinel's program [34 35], and a systematic review 

that evaluated EHR based primary studies[25]. The developed search strategy is available as 

supplementary material (Appendix). To retrieve additional articles, relevant reference lists of key 

articles will be hand searched. The “Cited-By” tools in PubMed and Google Scholar will also be 

used to find relevant articles that cited the article of interest, identified through the aforementioned 

search strategy. Titles and abstracts will be screened for eligibility by two independent reviewers 

and discrepancies will be resolved by discussion. 

This review protocol has been prepared according to the Preferred Reporting Items for Systematic 

reviews and Meta-Analysis Protocols (PRISMA-P) 2015 Statement [36] and the results will be 

presented following the PRISMA flow diagram (Figure). This protocol has also been published in 

the PROSPERO International Prospective Register of Systematic Reviews with registration number 

CRD42015029204 (http://www.crd.york.ac.uk/PROSPERO). 

 

Inclusion criteria 

Full-texts of eligible peer-reviewed articles, without limits on publication date and published in 

English, that used healthcare data to validate diagnosis codes for COPD diagnoses, will be obtained. 

For each study, the following inclusion criteria will be applied: (a) the presence of a reference 

standard case definition for the disease of interest; (b) the presence of at least one test measure (e.g., 

sensitivity, positive predictive values, etc.); (c) the use of an administrative claims or EHR database  
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as a data source; and (d) the use of a database from a representative sample of the general 

population[14] [25].  

At the initial stage, titles and abstracts will be screened for potentially eligible studies. 

Subsequently, full texts of articles will be obtained and assessed to determine if they meet the 

inclusion and exclusion criteria. Data abstraction will be conducted using standardised data 

collection forms, which will first be tested on a sample of eligible articles. Two review authors 

working independently, and in duplicate, will carry out title, abstract and full-text screening and 

data abstraction. Any discrepancies will be resolved by consensus, and where necessary, a third 

review author will be involved. Calibration exercises will be performed at each level of the process.  

Data extraction  

Data extraction will include the following information:  

(a) the details of the included study (containing the title, the year of publication and the journal, 

the country of origin, and the sources of funding; the first author will be used as the study 

ID); 

(b) the disease of interest (COPD);  

(c) the code tested (such as ICD-9, ICD-10, or R79 and R95); 

(d) the algorithm(s) tested including COPD code, prescription fills (e.g., bronchodilators), use 

of spirometry, Current Procedural Terminology, timing of diagnosis, etc.; 

(e) any information about the performance of the COPD definition/algorithm in sub-populations 

(e.g.  age group, sex, smoking status, GOLD grade of airflow limitation[2], socioeconomic 

status, WHO Body Mass Index (BMI) category, previous record of asthma diagnosis[27]) 

(f) the target population from which the healthcare data were collected; 

(g) the type of healthcare database used (e.g., hospitalisation discharge data, electronic health 

record etc.); 
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(h) the modality of algorithm development (e.g., using Classification and Regression Trees, 

logistic regression, expert opinion…);  

(i) external validation;  

(j) the use of training and testing cohorts; 

(k) the reference standard used to determine the validity of the diagnostic code (e.g., medical 

chart review, patient self-reports, disease registry, etc.); 

(l) the characteristic of the test used to determine the validity of the diagnostic code or 

algorithm (e.g., sensitivity, specificity, positive predictive values (PPVs) and negative 

predictive values (NPVs), area under the receiver operating characteristic curve, likelihood 

ratios, and kappa statistics); 

Quality assessment  

The design and methods of the included primary studies will be assessed using a checklist 

developed by Benchimol et al. [17], based on the criteria published by the Standards for Reporting 

of Diagnostic accuracy (STARD) initiative for the accurate reporting of diagnostic studies [37]. 

This standardized checklist is composed of 40 items to assess the quality of the methods and the 

reporting of studies that validated codes or algorithms used to identify patients with the disease of 

interest within a healthcare database (Appendix). Two reviewers will be involved in the quality 

assessment and will work in duplicate and independently. Any disagreement will be solved by 

discussion. The presence of potential biases within the studies will be reported descriptively. 

No subgroup analysis or publication bias assessment are anticipated. 

Analysis 

For each algorithm, the performance statistics, provided in each of the included studies, will be 

abstracted. Validation statistics may include sensitivity, specificity, PPV and NPV. Sensitivity  

measures the degree to which a diagnosis code (e.g., ICD-9 491 or Read code 1001) correctly 
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identifies individuals possessing the characteristic of interest (i.e., COPD) in the source used as a 

reference standard (e.g. medical chart) [38]. PPV is the number of true positives divided by the total 

number of cases receiving the code and expresses the likelihood that the code corresponds to a true-

positive case. NPV is the number of true negatives divided by the total number of cases without the 

code of interest and expresses the likelihood that the absence of the code corresponds to a true-

negative case. Where possible, PPVs and NPVs will be calculated if not reported. Ninety-five 

percent confidence intervals (95% CI) will be calculated when they are not reported in the articles. 

Where possible, validation statistics will be aggregated and stratified by healthcare data source 

(outpatient vs. inpatient data), type of EHR code (ICD-9, ICD-10, Read, etc.), and country of origin.  

 

Meta-analysis 

Where there are studies with homogeneous data, we will use raw data to construct meta-analyses. A 

bivariate model will be used to derive summary estimates of sensitivity and specificity and their 

95% CIs[39]. Data will be analysed using a random-effects model so that sensitivity and specificity 

are assumed to vary across studies. In addition, summary receiver operating characteristic (ROC) 

curves will be constructed and pooled estimates of LR+, LR-, and diagnostic odds ratios will be 

calculated. 
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Ethics and dissemination 

This review protocol will use publicly available data without directly involving human participants, 

hence approval from an ethics committee is not required. An outline of the protocol has been 

published in the PROSPERO International Prospective Register of Systematic Reviews in 2015, 

registration number CRD42015029204. The results will summarise the studies that validated 

diagnostic codes for Chronic Obstructive Pulmonary Disease in administrative data. Where 

possible, a quantitative synthesis of the accuracy data will be provided and the outcomes using 

different algorithms will be discussed. Findings of the review will be presented at relevant scientific 

conferences and disseminated through publication in a peer-reviewed journal. 
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Figure 1. Study screening process  
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Appendix  

MEDLINE (via Pubmed) search strategy 

1. (health administrative) OR (administrative data) OR (administrative database) OR (claim 

administrative) OR (International Classification of Diseases) OR "International 

Classification of Diseases"[Mesh] OR ICD-9-CM OR ICD-10 OR "Database Management 

Systems"[Mesh] OR "Medical Records Systems, Computerized"[Mesh] OR "CPT" OR 

"Current procedural terminology"[Mesh] OR (computerized medical records systems) OR 

(electronic healthcare record) OR (computerized medical record) OR (electronic medical 

record) OR (automated medical record) OR (electronic patient record) OR CPRD OR GPRD 

OR Optum OR PHARMO OR HealthCore OR Danish registries 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database)  

3. #1 OR #2 

4. sensitivity or "Sensitivity and Specificity"[Mesh] 

5. specificity[Title/Abstract] 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. Algorithm OR "Algorithm"[Mesh] 

9. #4 OR #5 OR #6 OR #7 OR #8 

10. emphysema  

11. (chronic* bronchitis*)  

12. (obstruct* (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. (chronic obstructive pulmonary disease)[Text Word] 

14. COPD  

15. CAPD  

16. "pulmonary disease, chronic obstructive"[MeSH Terms]  

17. #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. #3 AND #9 AND #17 
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EMBASE search strategy (via embase.com) 

1. health NEAR/3 administrative OR administrative NEAR/3 data OR administrative NEAR/3 

database OR claim NEAR/3 administrative OR (International Classification of Diseases) OR 

'International Classification of Diseases'/exp OR ICD-9-CM OR ICD-10 OR 'Database 

Management Systems'/exp OR 'Medical Records Systems, Computerized'/exp OR 'CPT' OR 

'Current procedural terminology'/exp OR (computerized medical records systems) OR 

(electronic healthcare record) OR (computerized medical record) OR (electronic medical 

record) OR (automated medical record) OR (electronic patient record) OR CPRD OR GPRD 

OR Optum OR PHARMO OR HealthCore OR Danish registries 

2. database:ab,ti OR (('practitioner'/exp OR practitioner) AND data AND bank) OR 

(('practitioner'/exp OR practitioner) AND ('database'/exp OR database)) OR ('insurance' 

AND  ('database'/exp OR database)) 

3. #1 OR #2 

4. 'sensitivity and specificity'/exp OR 'sensitivity and specificity' 

5. specificity:ab,ti 

6. 'predictive value of tests'/exp OR 'predictive value of tests' 

7. (positive:ab,ti AND predictive:ab,ti AND value:ab,ti) OR (negative:ab,ti AND 

predictive:ab,ti AND value:ab,ti) OR (likelyhood:ab,ti AND ratio:ab,ti) OR (receiver:ab,ti 

AND operating:ab,ti AND characteristic:ab,ti) OR kappa:ab,ti 

8. case NEAR/1 (verificat* OR valid* OR identif* OR definition* OR define* OR evaluat*) 

9. 'algorithms'/exp OR algorithm 

10. #4 OR #5 OR #6 OR #7 OR #8 OR #9 

11. 'emphysema'/exp  

12. 'chronic bronchitis'/exp  

13. (obstruct* NEAR/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

14. 'chronic obstructive pulmonary disease '/exp 

15. 'COPD'/exp   

16. 'CAPD'/exp  

17. #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. #3 AND #10 AND #17 
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Web of Science search strategy 

1. (health NEAR/3 administrative) OR (administrative NEAR/3 data) OR (administrative 

NEAR/3 database) OR (claim NEAR/3 administrative) OR (International Classification of 

Diseases) OR ICD-9-CM OR ICD-10 OR (Database Management Systems) OR ("Medical 

Records Systems" NEAR/2 Computerized) OR "CPT" OR (Current procedural terminology) 

OR (computerized medical records systems) OR (electronic healthcare record) OR 

(computerized medical record) OR (electronic medical record) OR (automated medical 

record) OR (electronic patient record) OR CPRD OR GPRD OR Optum OR PHARMO OR 

HealthCore OR Danish registries 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database) 

3. #1 OR #2 

4. sensitivity or "Sensitivity and Specificity" 

5. specificity 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. algorithm 

9. #4 OR #5 OR #6 OR #7 OR #8 

10. emphysema  

11. (chronic* NEAR/3 bronchitis*)  

12. (obstruct* NEAR/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. chronic obstructive pulmonary disease 

14. (COPD)  

15. (CAPD)  

16. #10 OR #11 OR #12 OR #13 OR #14 OR #15  

17. # 3 AND #9 AND #16 
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The Cochrane Library 

1. (health near/3 administrative) or (administrative near/3 data) or (administrative near/3 

database) or (claim near/3 administrative) or (International Classification of Diseases) or 

[mh "International Classification of Diseases"] or ICD-9-CM or ICD-10 or [mh "Database 

Management Systems"] or [mh "Medical Records Systems, Computerized"] or "CPT" or 

[mh "Current procedural terminology"] or (computerized medical records systems) or 

(electronic healthcare record) or (computerized medical record) or (electronic medical 

record) or (automated medical record) or (electronic patient record) or CPRD  or GPRD or 

Optum or PHARMO or HealthCore or Danish registries 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database) 

3. #1 OR #2 

4. sensitivity or [mh "Sensitivity and Specificity"] 

5. specificity:ti,ab,kw 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. Algorithm OR [mh "Algorithm"] 

9. #4 OR #5 OR#6 OR #7 OR #8 

10. emphysema  

11. (chronic* near/3 bronchitis*)  

12. (obstruct* near/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. (chronic obstructive pulmonary disease) 

14. COPD  

15. CAPD  

16. [mh "pulmonary disease, chronic obstructive"]  

17. #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. # 3 AND #9 AND #17 
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Appendix 2 

Checklist of reporting criteria for studies validating health administrative data algorithms (developed by 

Benchimol et al., based on the criteria published by the Standards for Reporting of Diagnostic accuracy 

(STARD) initiative for the accurate reporting of studies using diagnostic studies. 
 YES NO UNCERTAIN NOT 

APPLICABLE 

TITLE, KEYWORDS, ABSTRACT     

Identify article as study of assessing diagnostic accuracy     

Identify article as study of administrative data     

     
INTRODUCTION:     

State disease identification & validation one of goals of 
study 

    

     
METHODS:     

Participants in validation cohort:     

Describe validation cohort (Cohort of patients to which 
reference standard was applied) 

    

 Age     

 Disease     

 Severity     

 Location/Jurisdiction     

Describe recruitment procedure of validation cohort     

 Inclusion criteria     

 Exclusion criteria     

Describe patient sampling (random, consecutive, all, etc.)     

Describe data collection     

 Who identified patients and did selection adhere 
to patient recruitment criteria 

    

 Who collected data     

 A priori data collection form     

 Disease classification     

 Split sample (i.e. re-validation using a separate 

cohort) 
a) Training set 
b) Testing set 

 

    

Test Methods:     

Describe number, training and expertise of persons 
reading reference standard 

    

If >1 person reading reference standard, quote 
measure of consistency (e.g. kappa) 
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Blinding of interpreters of reference standard to results 
of classification by administrative data 
e.g. Chart abstractor blinded to how that chart was 
coded 

    

     
Statistical Methods:     

Describe methods of calculating/comparing 
diagnostic accuracy 

    

     
RESULTS:     

Participants:     

Report when study done, start/end dates of 
enrollment 

    

Describe number of people who satisfied 
inclusion/exclusion criteria 

    

Study flow diagram     

Test results:     

Report distribution of disease severity     

Report cross-tabulation of index tests by results of 
reference standard 

    

Estimates:     

Report at least 4 estimates of diagnostic accuracy     

Diagnostic Accuracy Measures Reported:     

 Sensitivity     

 Spec     

 PPV     

 NPV     

 Likelihood ratios     

 Kappa     

 Area under the ROC curve / c-statistic     

 Accuracy/agreement     

 Other (specify)     

Report accuracy for subgroups (e.g. age, geography, 
different sex, etc.) 

    

If PPV/NPV reported, ratio of cases/controls of 
validation cohort approximate prevalence of condition in 
the population 

    

Report 95% confidence intervals for each diagnostic 
measure 

    

     
DISCUSSION:     

Discuss the applicability of the validation findings     
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item 

No 

Checklist item Page 

ADMINISTRATIVE INFORMATION  

Title:    

 Identification 1a Identify the report as a protocol of a systematic review Page 1  

 Update 1b If the protocol is for an update of a previous systematic review, identify 

as such 

 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) 

and registration number 

Page 2: Trial registration number PROSPERO 2015 CRD42015029204 

Authors:    

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol 

authors; provide physical mailing address of corresponding author 

Page 1 

 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of 

the review 

Page 10 

Amendments 4 If the protocol represents an amendment of a previously completed or 

published protocol, identify as such and list changes; otherwise, state 

plan for documenting important protocol amendments 

At this stage there are no relevant amendments to perform 

Support:    

 Sources 5a Indicate sources of financial or other support for the review Page 10 not funded 

 Sponsor 5b Provide name for the review funder and/or sponsor Page 10 

 Role of sponsor 

or funder 

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in 

developing the protocol 

Page 10 

INTRODUCTION  

Rationale 6 Describe the rationale for the review in the context of what is already 

known 

Page 4 and 5 

Objectives 7 Provide an explicit statement of the question(s) the review will address 

with reference to participants, interventions, comparators, and outcomes 

(PICO) 

Page 5  
 

METHODS  

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, Page 5, 6:  
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time frame) and report characteristics (such as years considered, 

language, publication status) to be used as criteria for eligibility for the 

review 

Information sources 9 Describe all intended information sources (such as electronic databases, 

contact with study authors, trial registers or other grey literature 

sources) with planned dates of coverage 

Page 6. 

Search strategy 10 Present draft of search strategy to be used for at least one electronic 

database, including planned limits, such that it could be repeated 

Appendix 1 in Supplemental file 

Study records:   Page 7:  

 Data 

management 

11a Describe the mechanism(s) that will be used to manage records and data 

throughout the review 

Page 7:. 

 Selection 

process 

11b State the process that will be used for selecting studies (such as two 

independent reviewers) through each phase of the review (that is, 

screening, eligibility and inclusion in meta-analysis) 

Page 7:  

 Data collection 

process 

11c Describe planned method of extracting data from reports (such as 

piloting forms, done independently, in duplicate), any processes for 

obtaining and confirming data from investigators 

Page 7:  

Data items 12 List and define all variables for which data will be sought (such as 

PICO items, funding sources), any pre-planned data assumptions and 

simplifications 

Page 7/8 

. 

Outcomes and 

prioritization 

13 List and define all outcomes for which data will be sought, including 

prioritization of main and additional outcomes, with rationale 

Page 5  

 

Risk of bias in 

individual studies 

14 Describe anticipated methods for assessing risk of bias of individual 

studies, including whether this will be done at the outcome or study 

level, or both; state how this information will be used in data synthesis 

Not applicable. The present review will apply the STARD criteria 

(Appendix 2 in Supplemental file). 

Data synthesis 15a Describe criteria under which study data will be quantitatively 

synthesised 

No cumulative evidence will be presented.  

15b If data are appropriate for quantitative synthesis, describe planned 

summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of 

consistency (such as I
2
, Kendall’s τ) 

 

15c Describe any proposed additional analyses (such as sensitivity or 

subgroup analyses, meta-regression) 

 

15d If quantitative synthesis is not appropriate, describe the type of 

summary planned 

 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication Not applicable 
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bias across studies, selective reporting within studies) 

Confidence in 

cumulative evidence 

17 Describe how the strength of the body of evidence will be assessed 

(such as GRADE) 

The present review will apply the STARD criteria. 

Page 8 . (Appendix 2 in Supplemental file). 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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Abstract 

Introduction Healthcare databases are useful sources to investigate the epidemiology of chronic 

obstructive pulmonary disease (COPD), to assess longitudinal outcomes in subjects with COPD, 

and to develop disease management strategies. However, in order to constitute a reliable source for 

research, healthcare databases need to be validated. The aim of this protocol is to perform the first 

systematic review of studies reporting the validation of codes related to COPD diagnoses in 

healthcare databases. 

Methods and analysis MEDLINE, EMBASE, Web of Science and the Cochrane Library 

databases will be searched, using appropriate search strategies. Studies that evaluated the validity of 

COPD codes (such as the International Classification of Diseases 9
th 
Revision and 10

th
 Revision 

system; the Real codes system or the International Classification of Primary Care) in healthcare 

databases will be included. Inclusion criteria will be: (a) the presence of a reference standard case 

definition for COPD; (b) the presence of at least one test measure (e.g. sensitivity, positive 

predictive values, etc.); and (c) the use of a healthcare database (including administrative claims 

databases, electronic healthcare databases or COPD registries) as a data source. Pairs of reviewers 

will independently abstract data using standardised forms and will assess quality using a checklist 

based on the Standards for Reporting of Diagnostic accuracy (STARD) criteria. This systematic 

review protocol has been produced in accordance with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses Protocol (PRISMA-P) 2015 statement. 

Ethics and dissemination Ethics approval is not required. Results of this study will be 

submitted to a peer-reviewed journal for publication. The results from this systematic review will be 

used for outcome research on COPD and will serve as a guide to identify appropriate case 

definitions of COPD, and reference standards, for researchers involved in validating healthcare 

databases. 

Trial registration number PROSPERO 2015 CRD42015029204 
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Strengths and limitations of this study 

� Validation of diagnosis codes for Chronic Obstructive Pulmonary Disease (COPD) using 

healthcare databases can contribute to health outcome research. The diagnosis codes may 

include the International Classification of Diseases 9
th 
Revision and 10th Revision (ICD-9; 

ICD-10) system, the Real code system and the International Classification of Primary Care 

system. 

� This review will be the first to systematically identify and evaluate primary studies that 

validated the accuracy of healthcare databases with ICD-9 and ICD-10 codes for COPD  

� It is expected that different healthcare databases validate different algorithms to identify 

COPD resulting in important heterogeneity. Validated algorithms are context specific and 

may not be generalizable to other settings. 
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Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is a global health problem [1 2].  It is 

distinguished by continuous airflow restriction, is frequently progressive and is associated with a 

chronically increased airway and lung inflammatory reaction to gases or particles [3 4]. COPD is 

correlated with significant morbidity and mortality and is the fourth leading cause of death 

worldwide [5]. On the basis of WHO estimates (2004), 64 million people had moderate to severe 

COPD, which led to 3 million deaths [6]. The burden of COPD is estimated to increase in the near 

future, because of continued exposure to risk factors and ageing of the population [3 4]. 
 
Smoking is 

the main cause of COPD, but other factors, especially exposure to occupational or environmental 

airborne irritants, may also contribute to the development of this group of lung diseases [3 4]. 

Healthcare databases are increasingly being used to examine features of health care delivery, 

including practice patterns, quality of care, safety and efficacy of drugs, and epidemiological 

studies. Some of the advantages of healthcare databases included the minimisation of recall bias, 

better generalizability than randomised trials and better cost-effectiveness approach to research 

compared to primary data collection[7].To be reliably used for research, healthcare databases need 

to be validated concerning the disease of interest[8-12]. This means that the content of the databases 

(e.g., a code of a disease) need to be ascertained using a reference standard (e.g., medical chart)[13]. 

Alternatively, algorithms can be developed by combining multiple codes – or sets of codes (e.g., 

diagnosis codes plus prescription or spirometry data) to enhance the ability to identify events of 

interest in the database [13-17].  

Healthcare databases generally encompass administrative claims data and Electronic Health 

Records (EHR). Administrative claims databases routinely collect data passively, for administrative 

purposes, for health services delivered by healthcare providers and facilities [18]. The patient 

information collected includes demographics (name, address, birthdate, gender, and marital status), 

the dates of healthcare services delivered and charges for the services, diagnostic procedures 
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performed and healthcare service provider information and in some occasions employment, 

insurance status, occupational limitations.  

Administrative claims databases are excellent resources to investigate the epidemiology [17 19 20], 

and the burden of COPD [21 22] and to evaluate longitudinal outcomes of a disease [23 24]. Results 

from analysing these databases can assist in developing disease management strategies (including 

education regarding the disease, optimisation of evidence-based medications, information, case 

manager support and institution of self-management principles) to improve the health of subjects 

suffering from COPD [25].  

Electronic Health Records (EHRs) consist of digital files used by healthcare providers for patient 

care, and unlike administrative claims databases, include clinical notes, medical records, the 

treatment histories of patients, and prescription records, as well as radiology and laboratory 

data[26]. Despite EHRs are not established for research purposes, similar to most administrative 

databases, they are frequently used for healthcare delivery and facilitation of decision-making 

processes as well as research [26 27].  

The Clinical Practice Research Datalink (CPRD), used in the UK, is one such EHR. It is an 

excellent resource in which to study COPD, as it is based on a large cohort, contains disease 

severity indicators and long-term follow-up information from a patient's integrated medical history 

[28-30]. 

Generally, administrative claims databases use the International Classification of Diseases, 9
th 

Revision (ICD-9) codes for COPD (491, 492 or 496), or the International Classification of 

Diseases, 10
th 
Revision (ICD-10) codes (J43 and J44).  EHRs such as the UK CPRD database 

employs the Read code, which is a hierarchical clinical coding system of medical and prescription 

terms [28]. Some Read codes for COPD are 1001, 9876 and 10863. (See [28] for a list of COPD-

related Read codes). The International Classification of Primary Care (ICPC) is another coding 

system, which is widely used in primary health care and in research[31-33]. The codes for COPD in 

the ICPC system are R79 and R95. 
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There are several studies that assessed the validity of healthcare databases for COPD [13 17 28 34], 

however, to our knowledge, no systematic assessment of algorithms or case definitions of COPD 

have been published in the medical literature. With the present protocol, we aim to systematically 

evaluate validation studies of diagnostic codes or algorithms to identify cases of COPD. 

Research question 

The primary research question is the accuracy of algorithms to correctly identify patients with 

COPD in healthcare databases (administrative claims, EHR, or COPD registries). The target 

populations are patients with COPD, the index test will be healthcare data algorithms for COPD, the 

reference standard will be medical charts, validated electronic health records or COPD registries. 

Our primary outcome is the accuracy (expressed in terms of sensitivity, specificity and positive and 

negative predictive values) of healthcare data algorithms to discriminate cases of COPD. 
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Methods 

Literature search  

Comprehensive searches of MEDLINE, EMBASE, the Web of Science and the Cochrane Library 

from their inception, will be performed to identify published peer-reviewed articles. A search 

strategy will be employed that we developed based on the combination of: (a) keywords and MeSH 

terms to identify records concerning COPD; and (b) a search strategy, based on the combination of 

terms used by Benchimol et al. [18], the Mini-Sentinel's program [35 36], and a systematic review 

that evaluated EHR based primary studies[26]. The developed search strategy is available as 

supplementary material (Appendix). To retrieve additional articles, relevant reference lists of key 

articles will be hand searched. The “Cited-By” tools in PubMed and Google Scholar will also be 

used to find relevant articles that cited the article of interest, identified through the aforementioned 

search strategy. Titles and abstracts will be screened for eligibility by two independent reviewers 

and discrepancies will be resolved by discussion. 

This review protocol has been prepared according to the Preferred Reporting Items for Systematic 

reviews and Meta-Analysis Protocols (PRISMA-P) 2015 Statement [37] and the results will be 

presented following the PRISMA flow diagram (Figure). This protocol has also been published in 

the PROSPERO International Prospective Register of Systematic Reviews with registration number 

CRD42015029204 (http://www.crd.york.ac.uk/PROSPERO). 

 

Inclusion criteria 

Full-texts of eligible peer-reviewed articles, without limits on publication date and published in 

English, that used healthcare data to validate diagnosis codes for COPD diagnoses, will be obtained. 

For each study, the following inclusion criteria will be applied: (a) the presence of a reference 

standard case definition for the disease of interest; (b) the presence of at least one test measure (e.g., 

sensitivity, positive predictive values, etc.); (c) the use of an administrative claims or EHR database  
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as a data source; and (d) the use of a database from a representative sample of the general 

population[15] [26].  

At the initial stage, titles and abstracts will be screened for potentially eligible studies. 

Subsequently, full texts of articles will be obtained and assessed to determine if they meet the 

inclusion and exclusion criteria. Data abstraction will be conducted using standardised data 

collection forms, which will first be tested on a sample of eligible articles. Two review authors 

working independently, and in duplicate, will carry out title, abstract and full-text screening and 

data abstraction. Any discrepancies will be resolved by consensus, and where necessary, a third 

review author will be involved. Calibration exercises will be performed at each level of the process.  

Data extraction  

Data extraction will include the following information:  

(a) the details of the included study (containing the title, the year of publication and the journal, 

the country of origin, and the sources of funding; the first author will be used as the study 

ID); 

(b) the disease of interest (COPD);  

(c) the code tested (such as ICD-9, ICD-10, or R79 and R95); 

(d) the algorithm(s) tested including COPD code, prescription fills (e.g., bronchodilators), use 

of spirometry, Current Procedural Terminology, timing of diagnosis, etc.; 

(e) any information about the performance of the COPD definition/algorithm in sub-populations 

(e.g.  age group, sex, smoking status, GOLD grade of airflow limitation[2], socioeconomic 

status, WHO Body Mass Index (BMI) category, previous record of asthma diagnosis[28]) 

(f) the target population from which the healthcare data were collected; 

(g) the type of healthcare database used (e.g., hospitalisation discharge data, electronic health 

record etc.); 
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(h) the modality of algorithm development (e.g., using Classification and Regression Trees, 

logistic regression, expert opinion…);  

(i) external validation;  

(j) the use of training and testing cohorts; 

(k) the reference standard used to determine the validity of the diagnostic code (e.g., medical 

chart review, patient self-reports, disease registry, etc.); 

(l) the characteristic of the test used to determine the validity of the diagnostic code or 

algorithm (e.g., sensitivity, specificity, positive predictive values (PPVs) and negative 

predictive values (NPVs), area under the receiver operating characteristic curve, likelihood 

ratios, and kappa statistics); 

Quality assessment  

The design and methods of the included primary studies will be assessed using a checklist 

developed by Benchimol et al. [18], based on the criteria published by the Standards for Reporting 

of Diagnostic accuracy (STARD) initiative for the accurate reporting of diagnostic studies [38]. 

This standardized checklist is composed of 40 items to assess the quality of the methods and the 

reporting of studies that validated codes or algorithms used to identify patients with the disease of 

interest within a healthcare database (Appendix). Two reviewers will be involved in the quality 

assessment and will work in duplicate and independently. Any disagreement will be solved by 

discussion. The presence of potential biases within the studies will be reported descriptively. 

No subgroup analysis or publication bias assessment are anticipated. 

Analysis 

For each algorithm, the performance statistics, provided in each of the included studies, will be 

abstracted. Validation statistics may include sensitivity, specificity, PPV and NPV. Sensitivity  

measures the degree to which a diagnosis code (e.g., ICD-9 491 or Read code 1001) correctly 
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identifies individuals possessing the characteristic of interest (i.e., COPD) in the source used as a 

reference standard (e.g. medical chart) [39]. PPV is the number of true positives divided by the total 

number of cases receiving the code and expresses the likelihood that the code corresponds to a true-

positive case. NPV is the number of true negatives divided by the total number of cases without the 

code of interest and expresses the likelihood that the absence of the code corresponds to a true-

negative case. Where possible, PPVs and NPVs will be calculated if not reported. Ninety-five 

percent confidence intervals (95% CI) will be calculated when they are not reported in the articles. 

Where possible, validation statistics will be aggregated and stratified by healthcare data source 

(outpatient vs. inpatient data), type of EHR code (ICD-9, ICD-10, Read, etc.), and country of origin.  

 

Meta-analysis 

Where there are studies with homogeneous data, we will use raw data to construct meta-analyses. A 

bivariate model will be used to derive summary estimates of sensitivity and specificity and their 

95% CIs[40]. Data will be analysed using a random-effects model so that sensitivity and specificity 

are assumed to vary across studies. In addition, summary receiver operating characteristic (ROC) 

curves will be constructed and pooled estimates of LR+, LR-, and diagnostic odds ratios will be 

calculated. Heterogeneity will be assessed by visual inspection of forest plots and ROC plots as well 

as regression analysis suggested by Reitsma [40]. Where there is important heterogeneity we will 

not pool the data. 
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Ethics and dissemination 

This review protocol will use publicly available data without directly involving human participants, 

hence approval from an ethics committee is not required. An outline of the protocol has been 

published in the PROSPERO International Prospective Register of Systematic Reviews in 2015, 

registration number CRD42015029204. The results will summarise the studies that validated 

diagnostic codes for Chronic Obstructive Pulmonary Disease in administrative data. Where 

possible, a quantitative synthesis of the accuracy data will be provided and the outcomes using 

different algorithms will be discussed. Findings of the review will be presented at relevant scientific 

conferences and disseminated through publication in a peer-reviewed journal. 

 

Footnotes 

Contributors IA, JMR, and MLL conceived the study. JMR, IA, MLL, FC, MO, AC, GD, CC, 

GA, and AM were responsible for designing the protocol. MLL, JMR and IA drafted the protocol 

manuscript. JMR, IA, FC, and MO developed the search strategy. JMR, IA, MLL, FC, MO, AC, 

GD, CC, GA, and AM critically revised the successive versions of the manuscript and approved the 

final version. IA acts as guarantor. 
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Figure 1. Study screening process  
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Appendix  

MEDLINE (via Pubmed) search strategy 

1. (health administrative) OR (administrative data) OR (administrative database) OR (claim 

administrative) OR (International Classification of Diseases) OR "International 

Classification of Diseases"[Mesh] OR ICD-9-CM OR ICD-10 OR "Database Management 

Systems"[Mesh] OR "Medical Records Systems, Computerized"[Mesh] OR "CPT" OR 

"Current procedural terminology"[Mesh] OR (computerized medical records systems) OR 

(electronic healthcare record) OR (computerized medical record) OR (electronic medical 

record) OR (automated medical record) OR (electronic patient record) OR CPRD OR GPRD 

OR Optum OR PHARMO OR HealthCore OR Danish registries 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database)  

3. #1 OR #2 

4. sensitivity or "Sensitivity and Specificity"[Mesh] 

5. specificity[Title/Abstract] 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. Algorithm OR "Algorithm"[Mesh] 

9. #4 OR #5 OR #6 OR #7 OR #8 

10. emphysema  

11. (chronic* bronchitis*)  

12. (obstruct* (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. (chronic obstructive pulmonary disease)[Text Word] 

14. COPD  

15. CAPD  

16. "pulmonary disease, chronic obstructive"[MeSH Terms]  

17. #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. #3 AND #9 AND #17 
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EMBASE search strategy (via embase.com) 

1. health NEAR/3 administrative OR administrative NEAR/3 data OR administrative NEAR/3 

database OR claim NEAR/3 administrative OR (International Classification of Diseases) OR 

'International Classification of Diseases'/exp OR ICD-9-CM OR ICD-10 OR 'Database 

Management Systems'/exp OR 'Medical Records Systems, Computerized'/exp OR 'CPT' OR 

'Current procedural terminology'/exp OR (computerized medical records systems) OR 

(electronic healthcare record) OR (computerized medical record) OR (electronic medical 

record) OR (automated medical record) OR (electronic patient record) OR CPRD OR GPRD 

OR Optum OR PHARMO OR HealthCore OR Danish registries 

2. database:ab,ti OR (('practitioner'/exp OR practitioner) AND data AND bank) OR 

(('practitioner'/exp OR practitioner) AND ('database'/exp OR database)) OR ('insurance' 

AND  ('database'/exp OR database)) 

3. #1 OR #2 

4. 'sensitivity and specificity'/exp OR 'sensitivity and specificity' 

5. specificity:ab,ti 

6. 'predictive value of tests'/exp OR 'predictive value of tests' 

7. (positive:ab,ti AND predictive:ab,ti AND value:ab,ti) OR (negative:ab,ti AND 

predictive:ab,ti AND value:ab,ti) OR (likelyhood:ab,ti AND ratio:ab,ti) OR (receiver:ab,ti 

AND operating:ab,ti AND characteristic:ab,ti) OR kappa:ab,ti 

8. case NEAR/1 (verificat* OR valid* OR identif* OR definition* OR define* OR evaluat*) 

9. 'algorithms'/exp OR algorithm 

10. #4 OR #5 OR #6 OR #7 OR #8 OR #9 

11. 'emphysema'/exp  

12. 'chronic bronchitis'/exp  

13. (obstruct* NEAR/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

14. 'chronic obstructive pulmonary disease '/exp 

15. 'COPD'/exp   

16. 'CAPD'/exp  

17. #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. #3 AND #10 AND #17 
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Web of Science search strategy 

1. (health NEAR/3 administrative) OR (administrative NEAR/3 data) OR (administrative 

NEAR/3 database) OR (claim NEAR/3 administrative) OR (International Classification of 

Diseases) OR ICD-9-CM OR ICD-10 OR (Database Management Systems) OR ("Medical 

Records Systems" NEAR/2 Computerized) OR "CPT" OR (Current procedural terminology) 

OR (computerized medical records systems) OR (electronic healthcare record) OR 

(computerized medical record) OR (electronic medical record) OR (automated medical 

record) OR (electronic patient record) OR CPRD OR GPRD OR Optum OR PHARMO OR 

HealthCore OR Danish registries 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database) 

3. #1 OR #2 

4. sensitivity or "Sensitivity and Specificity" 

5. specificity 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. algorithm 

9. #4 OR #5 OR #6 OR #7 OR #8 

10. emphysema  

11. (chronic* NEAR/3 bronchitis*)  

12. (obstruct* NEAR/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. chronic obstructive pulmonary disease 

14. (COPD)  

15. (CAPD)  

16. #10 OR #11 OR #12 OR #13 OR #14 OR #15  

17. # 3 AND #9 AND #16 
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The Cochrane Library 

1. (health near/3 administrative) or (administrative near/3 data) or (administrative near/3 

database) or (claim near/3 administrative) or (International Classification of Diseases) or 

[mh "International Classification of Diseases"] or ICD-9-CM or ICD-10 or [mh "Database 

Management Systems"] or [mh "Medical Records Systems, Computerized"] or "CPT" or 

[mh "Current procedural terminology"] or (computerized medical records systems) or 

(electronic healthcare record) or (computerized medical record) or (electronic medical 

record) or (automated medical record) or (electronic patient record) or CPRD  or GPRD or 

Optum or PHARMO or HealthCore or Danish registries 

2. (factual databases) OR (geographic information systems) OR (national practitioner data 

bank) OR (insurance database) 

3. #1 OR #2 

4. sensitivity or [mh "Sensitivity and Specificity"] 

5. specificity:ti,ab,kw 

6. (positive predictive value) OR (negative predictive value) OR (likelihood ratio) OR 

(receiver operating characteristic) OR kappa 

7. ((case or cases) AND (verificat* OR valid* OR identif* OR definition* OR define* OR 

evaluat*)) 

8. Algorithm OR [mh "Algorithm"] 

9. #4 OR #5 OR#6 OR #7 OR #8 

10. emphysema  

11. (chronic* near/3 bronchitis*)  

12. (obstruct* near/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*))  

13. (chronic obstructive pulmonary disease) 

14. COPD  

15. CAPD  

16. [mh "pulmonary disease, chronic obstructive"]  

17. #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. # 3 AND #9 AND #17 
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Appendix 2 

Checklist of reporting criteria for studies validating health administrative data algorithms (developed by 

Benchimol et al., based on the criteria published by the Standards for Reporting of Diagnostic accuracy 

(STARD) initiative for the accurate reporting of studies using diagnostic studies. 
 YES NO UNCERTAIN NOT 

APPLICABLE 

TITLE, KEYWORDS, ABSTRACT     

Identify article as study of assessing diagnostic accuracy     

Identify article as study of administrative data     

     
INTRODUCTION:     

State disease identification & validation one of goals of 
study 

    

     
METHODS:     

Participants in validation cohort:     

Describe validation cohort (Cohort of patients to which 
reference standard was applied) 

    

 Age     

 Disease     

 Severity     

 Location/Jurisdiction     

Describe recruitment procedure of validation cohort     

 Inclusion criteria     

 Exclusion criteria     

Describe patient sampling (random, consecutive, all, etc.)     

Describe data collection     

 Who identified patients and did selection adhere 
to patient recruitment criteria 

    

 Who collected data     

 A priori data collection form     

 Disease classification     

 Split sample (i.e. re-validation using a separate 

cohort) 
a) Training set 
b) Testing set 

 

    

Test Methods:     

Describe number, training and expertise of persons 
reading reference standard 

    

If >1 person reading reference standard, quote 
measure of consistency (e.g. kappa) 
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Blinding of interpreters of reference standard to results 
of classification by administrative data 
e.g. Chart abstractor blinded to how that chart was 
coded 

    

     
Statistical Methods:     

Describe methods of calculating/comparing 
diagnostic accuracy 

    

     
RESULTS:     

Participants:     

Report when study done, start/end dates of 
enrollment 

    

Describe number of people who satisfied 
inclusion/exclusion criteria 

    

Study flow diagram     

Test results:     

Report distribution of disease severity     

Report cross-tabulation of index tests by results of 
reference standard 

    

Estimates:     

Report at least 4 estimates of diagnostic accuracy     

Diagnostic Accuracy Measures Reported:     

 Sensitivity     

 Spec     

 PPV     

 NPV     

 Likelihood ratios     

 Kappa     

 Area under the ROC curve / c-statistic     

 Accuracy/agreement     

 Other (specify)     

Report accuracy for subgroups (e.g. age, geography, 
different sex, etc.) 

    

If PPV/NPV reported, ratio of cases/controls of 
validation cohort approximate prevalence of condition in 
the population 

    

Report 95% confidence intervals for each diagnostic 
measure 

    

     
DISCUSSION:     

Discuss the applicability of the validation findings     
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item 

No 

Checklist item Page 

ADMINISTRATIVE INFORMATION  

Title:    

 Identification 1a Identify the report as a protocol of a systematic review Page 1  

 Update 1b If the protocol is for an update of a previous systematic review, identify 

as such 

 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) 

and registration number 

Page 2: Trial registration number PROSPERO 2015 CRD42015029204 

Authors:    

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol 

authors; provide physical mailing address of corresponding author 

Page 1 

 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of 

the review 

Page 10 

Amendments 4 If the protocol represents an amendment of a previously completed or 

published protocol, identify as such and list changes; otherwise, state 

plan for documenting important protocol amendments 

At this stage there are no relevant amendments to perform 

Support:    

 Sources 5a Indicate sources of financial or other support for the review Page 10 not funded 

 Sponsor 5b Provide name for the review funder and/or sponsor Page 10 

 Role of sponsor 

or funder 

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in 

developing the protocol 

Page 10 

INTRODUCTION  

Rationale 6 Describe the rationale for the review in the context of what is already 

known 

Page 4 and 5 

Objectives 7 Provide an explicit statement of the question(s) the review will address 

with reference to participants, interventions, comparators, and outcomes 

(PICO) 

Page 5  
 

METHODS  

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, Page 5, 6:  
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time frame) and report characteristics (such as years considered, 

language, publication status) to be used as criteria for eligibility for the 

review 

Information sources 9 Describe all intended information sources (such as electronic databases, 

contact with study authors, trial registers or other grey literature 

sources) with planned dates of coverage 

Page 6. 

Search strategy 10 Present draft of search strategy to be used for at least one electronic 

database, including planned limits, such that it could be repeated 

Appendix 1 in Supplemental file 

Study records:   Page 7:  

 Data 

management 

11a Describe the mechanism(s) that will be used to manage records and data 

throughout the review 

Page 7:. 

 Selection 

process 

11b State the process that will be used for selecting studies (such as two 

independent reviewers) through each phase of the review (that is, 

screening, eligibility and inclusion in meta-analysis) 

Page 7:  

 Data collection 

process 

11c Describe planned method of extracting data from reports (such as 

piloting forms, done independently, in duplicate), any processes for 

obtaining and confirming data from investigators 

Page 7:  

Data items 12 List and define all variables for which data will be sought (such as 

PICO items, funding sources), any pre-planned data assumptions and 

simplifications 

Page 7/8 

. 

Outcomes and 

prioritization 

13 List and define all outcomes for which data will be sought, including 

prioritization of main and additional outcomes, with rationale 

Page 5  

 

Risk of bias in 

individual studies 

14 Describe anticipated methods for assessing risk of bias of individual 

studies, including whether this will be done at the outcome or study 

level, or both; state how this information will be used in data synthesis 

Not applicable. The present review will apply the STARD criteria 

(Appendix 2 in Supplemental file). 

Data synthesis 15a Describe criteria under which study data will be quantitatively 

synthesised 

No cumulative evidence will be presented.  

15b If data are appropriate for quantitative synthesis, describe planned 

summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of 

consistency (such as I
2
, Kendall’s τ) 

 

15c Describe any proposed additional analyses (such as sensitivity or 

subgroup analyses, meta-regression) 

 

15d If quantitative synthesis is not appropriate, describe the type of 

summary planned 

 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication Not applicable 
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bias across studies, selective reporting within studies) 

Confidence in 

cumulative evidence 

17 Describe how the strength of the body of evidence will be assessed 

(such as GRADE) 

The present review will apply the STARD criteria. 

Page 8 . (Appendix 2 in Supplemental file). 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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