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Abstract (max 200 words) 45 

Rare disease (RD) registries aim to promote data sharing and facilitate 46 

multidisciplinary collaboration with the overall aim of improving patient care. 47 

Recommendations relating to the minimum standards necessary to develop and 48 

maintain high quality registries are essential to ensure sustainability of registries. Of 49 

35 respondents representing 40 RD registries, over 95% indicated that essential 50 

quality criteria for a RD registry should include establishment of a good governance 51 

system (ethics approval, registry management team, standard operating protocol and 52 

long-term sustainability plan), data quality (personnel responsible for data entry and 53 

procedures for checking data quality) and construction of an IT infrastructure 54 

complying with Findable, Accessible, Interoperable and Reusable (FAIR) principles to 55 

maintain registries of high quality, with procedures for authorized user access, erasing 56 

personal data, data breach procedures and a web interface. Over 80% of registries 57 

carrying out self-assessment to evaluate the extent to which their registries met the 58 

quality criteria stated that their registry had a leader, project management group, 59 

steering committee, active funding stream, website and user access policies. This tool 60 

has acceptability amongst the rare disease community for the quality evaluation of RD 61 

registries with high levels of consensus for the proposed quality criteria.  62 

 63 

 64 

 65 

 66 

 67 

Introduction 68 
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Rare diseases (RDs) are defined by the European Union (EU) as life-threatening or 69 

chronic conditions with a prevalence of less than 5 per 10,000 [1]. RD registries aim 70 

to promote data sharing between members of the multidisciplinary team with the 71 

overall aim of improving patient care [2]. They also have a key role in supporting 72 

European Reference Networks (ERNs) for RD [3]. In recent years, there has been a 73 

proliferation of registries for rare conditions, with over 750 RD registries currently 74 

reported to exist within Europe [4]. A concern in maintaining the dynamic of these 75 

registries is sustainability, as the infrastructures are costly [5]. Thus, it is imperative 76 

that recommendations relating to the minimum standards necessary to develop and 77 

maintain high-quality registries are publicized for new and existing registries. By 78 

prioritizing ethical and legal standards, high quality registries can provide access to 79 

data on a platform that ensures data security and patient confidentiality. Kodra et al 80 

recently outlined a framework and criteria for quality management of RD registries [6]. 81 

These criteria included the establishment of a good governance system, identification 82 

of correct data sources, development of data elements and standardisation, 83 

construction of a suitable IT infrastructure complying with FAIR (Findable, Accessible, 84 

Interoperable, Reusable) principles in order to make data available for wider use, 85 

production of quality data and dissemination of quality information. Moreover, this 86 

quality framework should encompass the development of adequate documentation, 87 

provision of staff training and data quality audit. Strategies that facilitate dissemination 88 

of research activities and promote wider involvement of stakeholders also ensure 89 

adaptability and sustainability of RD registries.  90 

 91 

A recent study reported the results of a survey amongst expert centres within the 92 

European Reference Network for Rare Endocrine Conditions (Endo-ERN), a search 93 
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of Orphanet [7] and RD-Connect [8] for international registries for rare endocrine 94 

conditions that exist within Europe. The study found that international registries existed 95 

for 76% of conditions covered within Endo-ERN and experts were aware of less than 96 

half of the registries that currently exist for rare endocrine conditions [9]. Therefore, 97 

not only is there a need to improve the awareness and participation in existing 98 

registries, it is vital to understand whether existing registries comply with quality 99 

recommendations [6]. Moreover, an understanding of the level of consensus and the 100 

use of a standardised set of quality criteria will enable RD registries such as the 101 

European Registries for Rare Endocrine Conditions (EuRRECa; eurreca.net) to 102 

develop a pathway of vetting high quality registries with whom data can be shared [10, 103 

11]. 104 

 105 

The aim of this International study was to survey registry leaders and coordinators of 106 

rare disease registries to ascertain the level of consensus amongst the rare disease 107 

community regarding the quality criteria that should be considered essential features 108 

of a disease registry, and therefore considered as inclusion criteria to the EuRRECa 109 

platform. The survey also aimed to evaluate the extent to which existing international 110 

registries meet the proposed quality criteria and understand the extent of variation that 111 

may exist. 112 

 113 

 114 

 115 

Materials and Methods 116 

International survey 117 
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A EuRRECa project group consisting of Work Package 3 (Quality Assurance & 118 

Evaluation), in close collaboration with Work Package 5 (Patients, Parents & Ethics), 119 

identified a small number of criteria from the quality management framework outlined 120 

by Kodra et al [6], that could be regarded as essential for the assessment of quality of 121 

a rare disease registry. These criteria were incorporated into a simple online survey 122 

that could also be used for self-assessment by rare disease registries.  The survey 123 

was performed in English using Webropol (https://webropol.com/), a secure online 124 

platform that is endorsed and supported by NHS Greater Glasgow & Clyde and NHS 125 

Scotland. All information within Webropol is kept in compliance with the UK Data 126 

Protection Act (2018) and General Data Protection Regulation (GDPR 2016/679). 127 

Registry leaders or coordinators including former participants of the International 128 

Summer School on Rare Disease Registries (n=16), RD-Connect registry contacts 129 

(n=296) and registry leaders representing International registries for rare endocrine 130 

conditions (n=31) were invited to participate in an online survey regarding the quality 131 

criteria that should be considered essential features of a disease registry. Moreover, 132 

registry leaders from international registries for rare endocrine conditions (n=31) 133 

identified in a previous mapping exercise were asked to report on the extent to which 134 

their registry met the proposed quality criteria for a rare disease registry. The survey 135 

was performed in the last quarter of 2020.  136 

 137 

Data collection 138 

The survey contained 17 items divided into 3 domains (Table 1). The items in the first 139 

section related to Governance (e.g. ‘Registry should have a named lead’), with items 140 

in subsequent sections enquiring regarding Data Quality (e.g. ‘Core data elements in 141 

the registry should have a clear definition and coded values’) and IT infrastructure 142 
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criteria (e.g. ‘Registry should have a web interface’) for rare disease registries. 143 

Respondents were asked to indicate their level of agreement with each item by 144 

selecting ‘Agree’ or ‘Disagree’ responses. If disagreeing with an item, respondents 145 

were provided with a free text option for further comment. An additional section at the 146 

end of the survey sought to obtain feedback from the respondent regarding 147 

acceptability of the length of the survey, clarity of questions, any other criteria that 148 

should be considered as essential for the quality assessment of a rare disease registry 149 

and any other issues that the respondent may wish to comment on regarding quality 150 

criteria for rare disease registries.  151 

 152 

Statistical analysis 153 

Categorical data were analysed using descriptive statistics. Numerical data were 154 

collated and analysed using Minitab version 18 statistical software (Minitab LLC, State 155 

College, PA, USA). 156 

 157 

 158 

 159 

 160 

 161 

Results 162 

Survey Response 163 

A total of 35 registry leaders representing 40 rare disease registries responded to the 164 

survey regarding the quality criteria that should be considered essential features of a 165 
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disease registry. Of the 31 registry leaders from international registries for rare 166 

endocrine conditions identified in a previous mapping exercise, 22 (71%) responded 167 

to the survey to report the extent to which their disease registry met the proposed 168 

quality criteria for a rare disease registry (Table 2). 169 

 170 

Essential quality features of a rare disease registry 171 

Governance 172 

Regarding registry governance quality criteria that should be considered essential 173 

features of a disease registry, all registry leads agreed that a registry should have 174 

ethics approval. Of the 35 registry leads, 34 (97%) agreed that a registry should have 175 

a management team, a long-term sustainability plan and a document outlining its 176 

standard operating protocol. A named lead and publicly accessible consent forms and 177 

participant information sheets were deemed essential by 33 (94%) respondents; 32 178 

(91%) agreed that a registry should disseminate its activity through a report or 179 

newsletter. Of the 35 registry leads, 25 (71%) agreed that patients should be involved 180 

in the governance of a registry. Some respondents indicated that while best practice 181 

may suggest patient involvement in the governance of a registry, there are some 182 

scenarios where this may not be applicable, for example, the role of a patient in a 183 

physician driven registry may be minimal. 184 

 185 

Data quality 186 

Regarding data quality criteria that should be considered essential features of a 187 

disease registry, almost all registry leads (n, 34; 97%) agreed that a registry should 188 

specify who is responsible for entering the clinical data and a registry should have 189 
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procedures for checking data quality. Of the 35 registry leads, 32 (91%) agreed that 190 

the core data elements in a registry should have a clear definition and coded values 191 

and 30 (86%) agreed that a registry should provide training to all users. Some 192 

respondents commented that clinical users of the registry may not require training if 193 

data input is clear and intuitive. However, researchers or other stakeholders may 194 

require formal training. 195 

 196 

IT infrastructure 197 

Regarding IT infrastructure criteria that should be considered essential features of a 198 

disease registry, all registry leads agreed that a registry should have clear procedures 199 

that only allow authorised users to have access to registry data. Of the 35 respondents, 200 

33 (94%) agreed that a registry should have clear procedures for erasing personal 201 

data when requested; 32 (91%) agreed that a registry should have a web interface 202 

and data breach procedures in place and 28 (80%) agreed that the web interface 203 

should allow uploading and downloading of data. Respondents commented that whilst 204 

it may be useful to have the facility to upload and download data, uploading may only 205 

be feasible and less time constraining if the same data field structures are present 206 

within databases. 207 

 208 

Self-assessment of essential quality criteria for rare disease registries 209 

Registry governance 210 

Of the 22 registries for international rare endocrine registries, 21 (95%) had a registry 211 

lead and project management group; 19 (86%) had a document available outlining the 212 

standard operating protocol for the registry. The majority of registries (n, 18 (82%) had 213 
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a steering committee and an active funding stream. Moreover, 17 (77%) registries had 214 

data access policies and data sharing agreements, with 16 (73%) also specifying that 215 

they had a data access committee, patient consent forms and a registry newsletter. 216 

Around half (n,12; 55%) reported involvement of patient organisations.  217 

 218 

Data quality 219 

Of the 22 registries for international rare endocrine registries, 16 (73%) reported that 220 

their registry had data element definitions, with 13 (59%) specifying the availability of 221 

personnel responsible for data entry. Around half of registries (n, 12; 55%) performed 222 

data quality checks and 11 (50%) embarked on user training for clinical users of the 223 

registry.  224 

 225 

IT infrastructure 226 

Of the 22 registries for international rare endocrine registries, the majority had a 227 

registry website and authorised user access policies, as reported by 21 (95%) and 20 228 

(91%) of registries, respectively. Data erasure procedures and data breach 229 

procedures were reported to be in place for 16 (73%) and 14 (64%) of registries. Less 230 

than half of registries had data available for upload and download (n, 9; 41%). 231 

 232 

Discussion  233 

RD registries are vital to enable research and to improve healthcare planning and 234 

delivery. The vast expansion of rare disease registries that has been noted over recent 235 

years necessitates the need for a simple tool that can be used to assess the quality of 236 
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RD registries against recommendations outlined by expert groups and patient 237 

organisations [6]. In this paper, we report the results of an international survey of 238 

registry leaders representing over 50 registries, providing objective insight into quality 239 

criteria considered essential for RD registries, including aspects of governance, data 240 

quality and IT infrastructure. 241 

 242 

There was a high level of consensus amongst the rare disease community for the 243 

majority of quality criteria that should be considered as essential features of a RD 244 

registry. Regarding registry governance, all respondents agreed that ethics approval 245 

should be mandatory, with almost all indicating that a registry management team and 246 

long-term sustainability plan would be preferable for a high-quality registry. 247 

Interestingly, almost 30% of respondents indicated that patient involvement would not 248 

be an essential criterion. However, involvement of patients and patient organisations 249 

may be advantageous with previous studies showing that patient involvement 250 

complements the research emphasis of registries and most rare disease patient 251 

organisations have a goal to promote or support research of their condition [12, 13]. 252 

 253 

Regarding data quality criteria, almost all respondents (97%) agreed that personnel 254 

responsible for data entry and procedures for checking data quality should be 255 

specified, with the majority (91%) also agreeing that core data elements should have 256 

clear definitions and coded values. Opinions regarding data quality and governance 257 

appear to be well-aligned across the rare disease community and other stakeholders 258 

including industry [14]. High quality data is an important element in the maintenance 259 

of a registry and data quality can be assessed via a number of dimensions including: 260 
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data completeness, validity, coherence and comparability, accessibility, usefulness, 261 

timeliness and prevention of duplicate entries [15-17]. The European Platform on Rare 262 

Diseases Registration (EU RD Platform) developed via the European Commission 263 

through its Directorates-General Joint Research Centre (DG JRC) and Health and 264 

Food Safety (DG SANTE) also aims to set European-level standards for data 265 

collection and data sharing, enabling interoperability and sustainability for existing RD 266 

registries in Europe facilitating the production of high quality data from these registries 267 

[18]. Regarding the IT infrastructure of a high quality registry, all respondents stated 268 

that registries should have clear procedures for allowing only authorized user access 269 

to data, with the majority also specifying that registries should have clear procedures 270 

for erasing personal data and data breach procedures in place.  271 

 272 

Our survey showed that there does appear to be some variation in the governance of 273 

existing endocrine registries within Europe. Nevertheless, over 80% of registries 274 

carrying out self-assessment using the survey tool stated that their registry had 275 

leadership, a project management group, a steering committee, an active funding 276 

stream, a web interface and user access policies. More than 70% of registries also 277 

reported to have data element definitions within their platform. 278 

 279 

The strengths of this exercise were that an international prospective was obtained 280 

regarding levels of agreement for the quality criteria considered essential for a RD 281 

registry with responses from registry leaders representing over 50 rare disease 282 

registries across a range of medical specialities and resource settings. Moreover, all 283 

respondents stated that the overall length of the survey was acceptable. Obtaining 284 
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more detailed information through provision of further quality selection criteria would 285 

have perhaps been advantageous, however, a balance needed to be struck between 286 

maximizing the information available for collection and reducing respondent burden. It 287 

must also be acknowledged that whilst the criteria outlined in this survey may be 288 

considered essential quality criteria for a RD registry, fulfilling these recommendations 289 

may be challenging in resource limited settings where funding is restricted. 290 

 291 

Of the 272 registries surveyed by the European Platform For Rare Disease Registries 292 

(EPIRARE), a European Union (EU)-funded project ('Building Consensus and 293 

Synergies for the EU Registration of Rare Disease Patients'), 48% did not have a clear 294 

strategy for long-term sustainability, 34% did not have a specific management group, 295 

30% did not share data and 21% were established without any clear funding [19]. In 296 

spite of the heterogeneity of the European registries, a survey amongst European RD 297 

registries on their main activities and needs, carried out by EPIRARE, identified the 298 

following requisites for registries: financial support, motivation of data providers, data 299 

quality assessment, improvement of communication and visibility and extension of 300 

collaborations. Moreover, the registry holders were supportive of a common EU 301 

platform for RD registries [19, 20].   302 

 303 

The simple online quality assessment tool, which demonstrates acceptability amongst 304 

the rare disease community, may be used for the quality evaluation of RD registries 305 

and to enable assessment and improvement of organisational aspects of RD registries 306 

to ensure sustainability of high quality RD registries. Moreover, these quality criteria 307 

may be used for the development of a list of affiliate registries for centralised RD 308 
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registry platforms including EuRRECa (eurreca.net), which directs users to other high 309 

quality RD registries. This may also help to foster the quality improvement and 310 

standardisation of existing registries, promoting collaboration and engagement 311 

amongst expert centres and patient groups. 312 

 313 

 314 

 315 

 316 

 317 

 318 

 319 

 320 
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 322 
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