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Abstract. Registries are a widely accepted method in health services research. 
Registry owners are faced with the challenge to document and assure data quality, 
vital for answering research questions and conducting quality research. Therefore a 
survey on indicators for data quality was conducted as part of a German funding 
initiative. A list of 51 pre-defined quality indicators was provided to 16 patient 
registry projects in a web based survey. The assessment included three criteria 
derived from the Rand Appropriateness Method (RAM), the application area, and 
three criteria representing a project-specific perspective. Considering the criteria 
adapted from RAM, a core set of 17 indicators could be identified. This core set 
covered important dimensions, such as case completeness, data completeness and 
validity. Adding importance as a criterion from a project-specific perspective led 
to a subset of six indicators. The selection of indicators identified through this 
survey may be applied on different use cases, e.g. a) benchmarking between 
registries, b) benchmarking of study sites, and c) value-based remuneration of 
study sites. Thus, the presented core set of indicators can be used as a basis to 
improve quality of registry data with a systematic approach. 
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1. Introduction 

Registries are an important method to gain insights into the health status of a 
population and into health care services in a systematic and supervised approach [1]. 
The US-American Agency for Healthcare Research and Quality (AHRQ) defined a 
patient registry as “an organized system that uses observational study methods to 
collect ... data ... to evaluate specified outcomes for a population” [2]. For health policy, 
epidemiological registries offer data concerning the prevalence of diseases for a 
specific population or information about rare conditions. In quality control, registries 
establish a basis for a performance benchmarking of health care providers. For health 
services research, quality-controlled registries can close the gap between the results of 
randomized controlled trials (RCTs) and health care practice [3].  

Mostly, registries rely on data that has already been recorded by a health care 
professional while treating an individual patient [4]. This data is recorded manually a 
second time, when it is transferred into a registry database. Additionally, some data, 
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such as quality of life, may be specifically collected for a registry. The registry is then 
in charge of data collection and data recording. The use of pre-existing data raises 
concerns about research results originating from patient registries and creates 
challenges for the registry owners [3, 5]. The concerns relate to the fact that data 
acquisition was not always been done in a standardized way and not controlled by the 
registry owners. In comparison with RCTs, data management in registries rarely 
undertake a source data verification to assure that data in the registry’s database are the 
same as the data stored at the health care provider database. The challenge is not only 
to select adequate procedures for assuring data quality [6] but also to provide evidence 
that data contain sufficient information needed to answer the research questions. 

Indicators for data quality play a major role in the funding initiative 
“Establishment of Exemplary Registries for Health Services Research” (REGISVF) 
published by the German Ministry for Education and Research. Sixteen projects were 
funded for the development of registry concepts (funding phase one). The projects 
covered different areas: rare diseases (Prader-Willi syndrome, systemic lupus 
erythematosus), oncology (hereditary breast and ovarian cancer, metastasizing breast 
cancer), acute conditions (acute respiratory distress syndrome, fever, heart attack, 
pulmonary embolism, recurrent calculus of the upper urinary tract), chronic diseases 
(non-infectious uveitis, non-tropical sprue, paraplegia), interventions (knee joint 
endoprosthesis, vaccination), and other conditions (death, living organ donors).  

In parallel, a supporting project (REGISVF-AP) was launched to promote all 
registries, and as such to develop a core set of indicators for data quality. An existing 
set of 51 indicators dedicated to networked medical research was used as a starting 
point for the identification of a core set [7, 8]. The core set of REGISVF supports three 
main use cases during the implementation of the initiative (funding phase two): (1) the 
Ministry demanded a remuneration of study centers based on data quality, (2) 
benchmarking between the projects might be interesting, for example to initiate a 
competition between the registries, and (3) the individual projects could use the core 
set for the management of data quality within their registry. In order to determine the 
core set, the projects of phase one were invited for a survey. 

2. Material and Methods 

2.1. Design of the survey 

The survey focused on 51 indicators being proposed in a guideline for adaptive 
management of data quality [8]. The indicators are divided into three levels of quality 
introduced for health care [9]: structure (renamed as “integrity”), process 
(“organization”) and outcome (“trueness”). The evaluation of an indicator included its 
application area and three criteria that were developed with respect to the RAND 
Appropriateness Method (RAM) [10]: (1) the indicator’s understandability, (2) the 
indicator’s relevance, and (3) the indicator’s feasibility. An additional project-specific 
application was rated according to the importance for the project, to the status of 
implementation and to the planned application in the registry. 

The criteria derived from RAM were defined through a Likert scale with four 
options (“yes”, “rather yes”, “rather not”, “no”). The criterion about the application was 
divided into “for primary and secondary data”, “for primary data only”, “for secondary 
data only” or for “no data at all”. The importance of an indicator could be rated with 
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“essential”, “important”, “less important”, and “not important”. The status of the 
implementation was related to any preliminary project with the options “the indicator 
was mainly implemented”, “the indicator was partly implemented”, “there was no 
preliminary project”, and “the indicator was not implemented”. Finally, the planned 
application was queried by “yes, systematically”, “yes, not systematically”, 
“undecided”, and “no”. The option “not specified” was always provided as fifth 
possibility. 

The questionnaire included seven questions with five answer options for each 
indicator. All evaluations were requested at the same time and each project was 
requested to return only one single project-specific survey response within a period of 
five weeks. A detailed description of each of the indicators was provided within the 
survey. The questionnaire was conducted with the online survey tool SurveyMonkey. 

2.2. Statistics and selection process 

Relative frequencies were calculated for the seven criteria. The options “yes” and 
“rather yes” were merged as positive result for the RAM criteria. For the evaluation of 
the indicator’s importance a mean was calculated with the following transformation of 
the options into numerical values: essential - 1, important - 2, less important - 3, and 
not important - 4 (according to [11]). The resulting means were categorized into three 
overall assessments: very important (mean < 1.5), important (>= 1.5 and < 2.5), and 
less important (>= 2.5). An indicator was valuated as understandable if less than 25% 
of all answers were rated as “rather not” or “not understandable”. An indicator was 
valuated as relevant if at least 75% of all answers were in favor of it. Finally, a 
selection required that at least 75% of all answers concerning the feasibility were rated 
in favor of the respective indicators. The project specific perspectives required a rating 
of an indicator’s importance as being very important. The survey data were extracted as 
Microsoft Excel files; SAS was used to apply statistical calculations and Microsoft 
Excel to generate diagrams. 

3. Results 

3.1. General 

Fifteen REGISVF-projects participated in the survey. All questions had been answered 
with a total of 5,355 answers. The option “not specified” was chosen 641 times. 
Considering the distribution of the answers to the individual criteria, most answers 
received positive votes. Considering the importance, more negative answers were 
encountered compared to the first four criteria. However, since some projects had no 
predecessor or a planned application has not yet been decided, the assessments of the 
implementation status in a preliminary project and the planned application differed. 

3.2. General and project-specific perspective 

In terms of understandability the description of eight indicators was classified as 
"rather not" or "not" understandable in at least 25% of the answers (cf. table 1). 
Twenty-five indicators were assessed as relevant according to the defined threshold 
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including all indicators of the level trueness. Furthermore, 20 indicators were assessed 
as feasible on the same threshold. It is remarkable that there was only one indicator for 
the level trueness in this result set. None of the indicators whose description had been 
rated as not (or rather not) understandable was positively assessed with respect to 
relevance or feasibility. About half of the evaluations voted for the possibility of 
application to primary and secondary data, hardly any evaluation voted for application 
to secondary data only, and few evaluations saw no possibility of application at all.  

 
Table 1. Indicators classified as "rather not" or "not" understandable in at least 25% of the answers. 

Title Level Percentage  
Endless survivor integrity 26.7% 
Distribution of parameters recorded by the investigator integrity 33.3% 
Values from standards integrity 46.7% 
Illegal values of qualitative data elements used for the coding of missings integrity 53.3% 
Illegal values used for the coding of missing modules integrity 26.7% 
Coverage of metadata from investigations integrity 40.0% 
Synonyms organization 33.3% 
Homonyms organization 26.7% 

 
Six indicators were rated as “very important”, 24 as “important” and 21 as “less 

important”. The assessment of the implementation status in a preliminary project 
revealed that in most projects a preliminary project did not exist or the indicators were 
not implemented. With regard to the intended application of the indicators, the answers 
"yes, systematically", "undecided" and "no" were distributed almost equally. 

3.3. Selection of the core set 

Applying all RAM conditions, 17 indicators qualified for the core set (cf. table 2). 
From the level trueness only one indicator qualified (17% from 6). The other five 
indicators of this level were excluded due to their minor results for feasibility. From the 
level integrity, nine indicators qualified (30% from 30) for the core set, and seven from 
the level organization (47% from 15 indicators). All indicators considered as being 
very important could be identified in the core set of 17 indicators establishing a smaller 
subgroup.  

 
Table 2. Indicators qualified for the core set (logical order). Six indicators of the subset in italic type.  

Title Level Relevance  Feasibility  Importance 
  (positive votes) (mean) 
Agreement with previous values integrity 86.7% 86.7% 2.07 
Consistency integrity 86.7% 93.3% 1.57 
Distribution of values integrity 80.0% 86.7% 2.15 
Distribution of parameters between sites integrity 86.7% 93.3% 2.29 
Missing modules integrity 93.3% 93.3% 1.57 
Missing values in data elements integrity 93.3% 93.3% 1.36 
Missing values in mandatory data elements integrity 93.3% 93.3% 1.29 
Data elements with value unknown etc. integrity 86.7% 80.0% 1.92 
Outliers (continuous data elements) integrity 100.0% 93.3% 1.50 
Currency organization 80.0% 80.0% 2.31 
Duplicates organization 100.0% 93.3% 1.33 
Recruitment rate organization 93.3% 86.7% 1.47 
Refusal rate of modules organization 80.0% 80.0% 2.54 
Refusal rate of single data elements organization 80.0% 80.0% 2.38 
Drop-out-rate organization 93.3% 100.0% 1.47 
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Observational units with follow-up organization 100.0% 100.0% 1.73 
Completeness trueness 86.7% 80.0% 1.43 

Considering the distribution of the answers over the seven criteria for the core set 
(cf. figure 1), almost all indicators were applicable (at least) on primary data. The 
importance criterion was rated higher in comparison to the set of all 51 indicators. The 
implementation status of the core set was evaluated in a similar way to all indicators 
and the proportion of positive answers regarding the planned application was rated 
higher. 

 

 
Figure 1. Distribution of the votes for the core set. From positive (1) to negative (4). The horizontal axis 
shows the 7 criteria. The vertical axis shows the absolute numbers of votes. The category “not specified” is 
not colored. 

4. Discussion and conclusions 

The identified core set covers the main requirements of an “ideal” registry, such as case 
completeness [12], data completeness [13], and validity [14]. Furthermore, the 
consideration of follow-up information is crucial in registries that observe the course of 
a disease or a condition over time [15]. The respective success is covered in the core set 
with the measure “Observational units with follow-up”. 

The AHRQ does not offer a formal list of indicators for data quality in its 
recommendations for patient registries [2]. However, in the context of data tracking, 
three comparable indicators are mentioned exemplarily: the listed expected to observed 
rates of patient enrolment (cf. the recruitment rate in the current set), case report form 
completion (cf. indicators of group missing entries), and the rate of queries. The latter 
could be seen as a composite calculated as the sum of events addressed by several 
specific indicators resulting from all levels: integrity, organization, and trueness. 
Currently, the TMF guideline for data quality indicators [8] offers comparably a 
weighted sum of all 51 or less indicators as composite. Although the European Cross-
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border Patient Registries Initiative (PARENT) did not collect any specific indicators 
[16], data quality was described with six dimensions: accuracy, completeness, 
interpretability and accessibility, relevance, timeliness, and coherence. Beside the fact 
that those terms are less standardized and overlapping [17], some further indicators of 
the core set become relevant. In conclusion, the core set covers many of the measures 
for data quality mentioned in international recommendations [28]. 

During the second phase of the funding initiative, the subset with six indicators 
could be used to adjust the level of remuneration of the study centers to their data 
quality and to offer a cross-project benchmarking. The six indicators already cover case 
completeness, data completeness, and validity. The bigger core set with 17 indicators 
may be applied as part of the quality management procedures of each registry. Thus, 
the findings reported here - towards a core set of data quality indicators for registries - 
can stimulate an independent evaluation in the future, addressing registries with a 
broader range of topics within health services research. 
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