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Abstract
Background Rare disease registries (RDRs) facilitate monitoring of rare diseases by pooling small datasets to increase 
clinical and epidemiological knowledge of rare diseases and promote patient centred best practice. The aim of this 
study was to understand the current state of RDRs in Australia, data captured, impact on patient outcomes, funding 
models, and barriers and enablers regarding their establishment and maintenance.

Methods An exploratory sequential mixed methods study design was adopted. First, a list of Australian RDRs, 
primary contacts and data custodians was generated through online and consumer group (Rare Voices Australia 
(RVA)) contacts. A cross-sectional, anonymous online survey was distributed to registry custodians, managers, or 
principal investigators of 74 identified Australian RDRs, 88 RVA Partners, 17 pharmaceutical organizations and 12 RVA 
Scientific and Medical Advisory Committee members. Next, managers and coordinators of RDRs and databases who 
participated in the survey were invited to participate in semi-structured interviews. Quantitative and qualitative data 
were analysed using basic descriptive statistics and content analysis, respectively.

Results Forty RDRs responded to the survey; nine were national, five were based in Australia and New Zealand, and 
the remaining were global. Of the 40 survey respondents, eight were interviewed. Most of the RDRs captured similar 
information regarding patient characteristics, comorbidities and clinical features, diagnosis, family history, genetic 
testing, procedures or treatment types, response to treatments and complications of treatments. Better treatment 
outcomes, changes in process of care and changes in quality of care were the most frequently reported benefits of 
the RDRs. The main challenges proved to be cost/funding of data collection, data completeness, and patient consent. 
When asked, the participants identified opportunities and challenges regarding potential options to streamline RDRs 
in Australia in the future.

Conclusion Findings from this study highlighted significant dataset heterogeneity based on the individual disease, 
and current lack of interoperability and coordination between different existing RDRs in Australia. Nevertheless, a 
nationally coordinated approach to RDRs should be investigated given the particular benefits RDRs offer, such as 
access to research and the monitoring of new disease-modifying treatments.
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Background
A rare disease (RD) is defined as one with a population 
prevalence of fewer than five in 10,000 people [1, 2]. 
While estimates of the number of RDs may vary between 
countries, due to varying definitions and challenges with 
data collection, it is prominently cited that there are 
more than 7,000 different RDs [3]. Approximately two 
million people in Australia live with a RD [4]. The impact 
of RD on a person’s life and their family can be devasting. 
Diagnosis can often take time because these conditions 
are complex. For many RDs, there are no effective treat-
ments or cures.

Rare Voices Australia (RVA) in consultation with stake-
holders across Australia developed the National Strate-
gic Action Plan for Rare Diseases (the Action Plan) [5]. 
The Action Plan demonstrated the need for a national, 
coordinated and systematic approach to the collection 
and use of RD data, including registries. Clinical reg-
istries systematically monitor the quality of healthcare 
within specific clinical domains by routinely collecting, 
analysing and reporting health-related information [6]. 
Clinical registries have been developed for various health 
conditions and are powerful tools for reducing variation 
in clinical practice and improving healthcare quality, 
informing care management, research and health system 
planning [7].

In Australia, there are no national datasets for RDs, 
meaning that often estimates of the number and preva-
lence of RDs are based on international figures. There 
is also a lack of data on RD treatments and health out-
comes. Without this data it is impossible to measure the 
overall burden and cost of RD in Australia. Registries can 
fill these data gaps and inform systems changes for bet-
ter outcomes for people living with a RD [8]. Rare disease 
registries (RDRs) can enable recruitment to clinical trials. 
Patient reported outcome measures (PROMs) collected 
by some RDRs can inform a patient-centred approach 
to clinical care, by measuring meaningful outcomes for 
patients and their families [9].

Some RDs, such as cystic fibrosis [10], have benefited 
from long-standing Australian registries; however, stan-
dardised data collection sets or minimum data elements 
are not available for most disorders. RVA advocates for 
better health, disability and other systems for people liv-
ing with a RD [4]. RVA is leading the collaborative imple-
mentation of the Action Plan, including the development 
of a national approach to person-centred RDRs to sup-
port national standards, best practice and minimum data 
sets [5].

A collaboration between the RVA Scientific and Medi-
cal Advisory Committee (SMAC) and Monash University 
researchers was established to understand the current 
landscape of RDRs both in Australia and internation-
ally. A series of studies were conducted to describe the 

current state of the RDRs capturing Australian data. The 
first study was a scoping review of the literature in which 
we identified seventy-four RDRs [11]. The present study 
aims to explore data captured by the RDRs identified in 
the scoping review, to describe registry impact, barriers 
and enablers of data collection, registry funding, and the 
future potential of RDRs to improve patient outcomes, 
facilitate research and clinical trials and provide ongoing 
surveillance.

Methods
Mixed method design
In this study we adopted a mixed methods exploratory 
sequential study design [12]. A quantitative component 
using a cross-sectional survey was conducted first which 
was followed by qualitative interviews. Data were ana-
lysed separately and integrated at the final stage of the 
study in order to answer the research question.

Survey
The survey was developed by Monash University 
researchers in collaboration with the RVA. It comprised 
four sections, with a total of 37 questions. The first sec-
tion of the survey collected registry information, such as 
the number and type of RDs captured by RDRs, jurisdic-
tions covered, data sharing, year established, participat-
ing sites, population of interest and size, ethics details, 
consent model, governance structure and funding source. 
The second section gathered information on RDR data 
collection, including parties responsible for data entry, 
methods of data collection, types and categories of data 
captured, outcomes collected, frequency and timing of 
data collection. The third section focused on research 
and reporting, and gathered information of stakeholders, 
frequency of data reporting, use of data and publication 
history. The final section collected qualitative data on the 
impact that registry has made, its challenges, barriers and 
enablers.

A list of Australian RDRs and RD organisations, con-
tact details of their managers, investigators and data 
custodians was obtained through a search of online reg-
istry webpages and RVA contacts. The survey was dis-
tributed, via email, to registry custodians, managers, or 
principal investigators of 74 Australian RDRs, 88 RVA 
Partner organizations, 17 pharmaceutical organizations 
from RVA’s roundtable of companies and 12 RVA SMAC 
members.

The link to the survey included an invitation to par-
ticipate, which explained the aims of the survey, its vol-
untary nature, and the requirements for participation. 
An implied consent process was utilised. A survey was 
administered online through Qualtrics Survey Software 
[13] from 19 to 2021 to 25 January 2022.
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Interviews
Registry custodians, managers, or principal investigators 
who responded to the survey were invited to participate 
in the second part of the study. We developed a semi-
structured topic guide with open-ended questions (see 
Additional file 1). Interview topics covered objectives 
and research priorities for the RDRs, their functions in 
terms of improving health outcomes, resources required 
to maintain a registry, the coverage, attributes and feed-
back mechanisms to the different stakeholders such as 
clinicians, managers, policymakers and researchers, and 
barriers and enablers in achieving goals of the registry. 
Follow-up questions and prompts were used to obtain 
rich data. Critical discussions held throughout the analy-
sis facilitated both self-reflection and common discus-
sion for distinguishing between participant meaning and 
research interpretation.

Each potential participant who expressed their inter-
est in the study was provided with an invitation letter, 
an explanatory statement and a consent form before the 
interview. All interviews were audio-recorded, subject 
to the participant’s consent. Consent was given verbally 
before the interview. It was not possible to establish how 
many participants saw the invitation to participate but 
decided not to volunteer. No participants dropped out of 
the research.

Interviews with the study participants were conducted 
on the phone by the experienced qualitative researcher 
(RR). On average, the interviews lasted 29  min (range 
21–46). The interviews were conducted from 18 January 
to 12 February 2022.

Data analysis
Quantitative data were statistically analysed in two stages 
using SPSS V26. Firstly, descriptive statistics were cal-
culated for appropriate variables and responses were 
reported as both whole numbers and proportions. Sec-
ondly, sub-analyses by participant characteristics were 
undertaken for questions where the participant responses 
were varied.

The voice files of interviews were transcribed by a paid 
transcription service. To ensure data quality, the research 
team checked all transcriptions against the voice files. 
All participants were offered the opportunity to review 
transcripts. The process of analysing qualitative data 
involved coding and categorising the data from interview 
transcripts using NVivo software (Version 12, QSR, Aus-
tralia). Transcripts were reviewed, and RR and MC the-
matically analysed the transcripts identifying quotes and 
words and grouping them according to themes and sub-
themes as they emerged from the interviews [14]. Data 
saturation was determined when no new information was 
generated from successive interviews.

Results
Managers and coordinators of 40 Australian RDRs 
responded to the survey (Table  1). Subsequently, the 
managers of these RDRs were invited to participate in 
the interviews. Eight people expressed their interest and 
were interviewed.

Survey results
General registry characteristics
Eighteen (45%) registries recorded data relating to a 
single RD. The remaining registries collected data from 
numerous RDs or conditions (e.g. the Australian Mito-
chondrial Disease Foundation Patient Registry collects 
data from more than 50 different RDs). Ten (25%) RDRs 
provided biobank facilities. Eleven (28%) RDRs were 
patient-initiated.

The number of patients in each registry varied, with the 
mean (SD) of 1249 (1826) reported by 28 (70%) RDRs. 
For example, the Rare Genetic Lipid Disorder Registry 
recorded data from 25 patients; however, the Sanofi Gen-
zyme Rare Disease Registries captured data from 7,725 
patients with Fabry disease. The Morquio A Registry 
Study stated that their population coverage was nearly 
100% of Australian patients who were under the Life Sav-
ing Drugs Program. The Australian National Creutzfeldt-
Jakob Disease Registry (ANCJDR) reported similar 
coverage. Thirty-five (87.5%) registries required a con-
sent and ethics approval. Twenty-two (55%) RDRs were 
funded primarily via the public or private sector, a charity 
(18, 45%) or via a research grant (9, 23%). Most registries 
(29, 73%) were managed by a steering/governing commit-
tee or a management group (27, 68%), with established 
terms of reference.

Data collection methods
In most registries (34, 85%), data were entered online by 
clinicians or staff members (Table  2), but there were a 
few exceptions.

These included the Australian Autoinflammatory Dis-
ease Registry collecting data through telephone calls 
only, and the Australian Idiopathic Pulmonary Fibrosis 
Registry (AIPFR) and Children with Interstitial Lung Dis-
ease Research Australia and New Zealand collected data 
via postal/paper methods. Five (12.5%) registries col-
lected data via electronic medical record.

Demographic information
Thirty-eight (95%) registries answered the survey ques-
tions regarding type of data collected by their registry. 
Of these, thirty-seven (97%) registries captured patient 
name, surname, date of birth, gender, postal and email 
address and country of birth. Additionally, some regis-
tries (5, 13%) captured information about ethnicity, race, 
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religion, occupation, education, marital status, employ-
ment status and income.

Diagnostic/clinical variables
Thirty-seven registries (92.5%) collected patient diag-
nostic data. These included age and year of diagnosis, 
diagnostic tests, clinical visits, pregnancy/childbirth, 
comorbidities, family history of disease and genetic vari-
ations. Some registries captured additional diagnostic 
and clinical data specific to their registries. For example, 
Sanofi Genzyme RDRs collected details of immunogenic-
ity, and the International Fragile X Premutation Registry 
records neurological, autoimmune problems, fertility/
menstruation information, age of menopause, as well as 
information on other specific health issues such as hyper-
tension, diabetes and kidney disease.

Treatment/Procedure and adverse events data
Clinical assessment and treatment data were captured 
by thirty-two registries (80%). This information included 
any/all of clinical management, imaging, therapy, labo-
ratory results, medication type, frequency of treatment 
dosages and lifestyle interventions.

Information on procedure types (e.g. surgical proce-
dures, radiotherapy and chemotherapy) was entered by 
twenty-six (65%) RDRs. In addition, the Australasian 
Interstitial Lung Disease Registry collected information 
on lung transplants and lung biopsies; the Australian 
Haemoglobinopathy Registry (HbR) and the Neonatal 
Alloimmune Thrombocytopenia (NAIT) Registry both 
captured transfusion data. The Sanofi Genzyme RDR 
recorded information on audiology, pulmonary function 
tests, biopsies, stress tests, ECG, cardiac events and cere-
brovascular events; and the Thrombotic Microangiopa-
thy Registry collected data on plasma exchange.

Only twenty-one registries (52.5%) captured data of 
adverse events and complications. This information 
included details of medical devices, cause investigations, 
adverse health effects, and clinical outcomes for mother 
and baby.

Other outcomes and quality of life data
Nineteen (47.5%) RDRs reported patient survival or mor-
tality. Further to this, sixteen registries (40%) collected 
PROMs or Patient Reported Experience Measures. The 
Australian Bronchiectasis Registry uses the Quality of 
Life-Bronchiectasis Questionnaire and the Bronchiec-
tasis Health Questionnaire. The Australian Idiopathic 
Pulmonary Fibrosis Registry collected shortness of 
breath, cough and wheeze, gastro-oesophageal reflux, St 
George Respiratory Questionnaire, hospital anxiety and 
depression, and sleepiness and tiredness instruments. 
The Australian and New Zealand Vasculitis Quality and 
Disease Registry used the ANCA-associated Vasculitis Re
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Patient-Reported Outcome Questionnaire and the 
EQ-5D-5 L. The Global Atypical Haemolytic Uremic Syn-
drome (aHUS) Registry utilised the FACIT Fatigue Scale 
v4 (Adults), Paediatric FACIT and the Patient Question-
naire (Adults and Paediatrics) to collect quality of life 
data.

Timing of data collection
Six registries (15%) captured data at a single-time point. 
Thirty-two registries (80%) collected data on multiple 
occasions, including at initial diagnosis, at time of proce-
dure, or at 6, 12- and 24-month intervals. Some registries 
(5, 13%) collected their data more regularly. Specifically, 
the Australian Cystic Fibrosis Data Registry (ACFDR) 
collected data at 3-month intervals, and the ANCJDR 
and the Observational Longitudinal Prospective Long-
Term Registry of Patients with Hypophosphatasia col-
lected data at each clinic visit.

Output reporting and data use
Most registries (33, 83%) reported their outputs to mul-
tiple stakeholders including clinicians, hospitals/sites, 
jurisdictions, consumers, funders, industry and govern-
ment departments. For example, the Australian HbR 
reported its output only to their funders. The ANCJDR 
and the Global aHUS Registry reports output to govern-
ment departments only, and the Lysosomal acid lipase 
deficiency (LAL-D) Registry reported their output to reg-
ulatory agencies only.

Eight (20%) registries published annual reports. Two 
(5%) RDRs reported their data quarterly (e.g. AILDR and 
Simons Searchlight) or twice a year (AIPFR and Myeloma 
and Related Diseases Registry). Six registries (15%) have 
not produced any reports.

Data use for research purposes/post-marketing surveillance
Thirty-three registries (82.4%) used their data for 
research and publication purposes, including clinical tri-
als, epidemiological modelling, collaborative projects, 
secondary use of data and availability of registries for 
data access requests.

Nine registries (22.5%) used their data for post-market-
ing surveillance for high-cost medicines. These registries 
included the ACFDR, Australian HbR, AIPFR, Australian 
Neuromuscular Disease Registry, MGBase, Morquio A 
Registry Study, aHUS Registry, LAL-D Registry, and the 
Observational, Longitudinal, Prospective, Long-Term 
Registry of Patients with Hypophosphatasia.

Registry impact on patient outcomes
Registry managers and coordinators were asked to 
describe the impact they have made on patient outcomes. 
The distribution of responses and exemplary quotes 
are shown in Table  3. The top three responses included 

“better treatment outcomes”, “changes in process of care” 
and “changes in quality of care”.

Six (15%) registries indicated “other” type of impacts 
made on patient outcomes. For example, the RDR33 
“assisted researchers in addressing many of the unan-
swered questions surrounding the clinical course and 
outcomes.” The RDR30 increased the “understanding of 
disease and ability to communicate to physicians” while 
the RDR18 “supported reimbursed access in Australia”.

Enablers, challenges and barriers towards operating RDRs
Patient participation (57.5%) was recognised as the main 
enabler towards operating RDRs followed by registry 
funding (50%), expertise in running a RDR (50%), con-
sent of participants (43%), volunteer participation (30%) 
and identified data collection (16%).

52.5% of registries listed funding as the main barrier 
towards successful maintenance of the RDR, followed by 
the availability of data “due to the low frequency of people 
living with particular RDs” (32.5%), patient participation 
(30%), low registry staffing levels (27.5%), issues around 
identifiable data (15%), a lack of volunteers (15%) and 
consent issues (12.5%).

Other challengers included data completeness, 
reported by 28 (70%) of respondents and “cost/funding of 
data collection,” mentioned by 16 (40%) of participants. 
Eleven (27.5%) of survey participants listed consent 
issues, 8 (20%) mentioned data validity while the remain-
ing participants stated data security and time allocated to 
data entry as major concerns for their registries (Table 3).

Interview results
Four interview participants were volunteers who worked 
with clinicians across the country and internationally in 
their organisations. Other participants had a professional 
role before taking up the role with their registry. Most 
of the participants came into the RD area because they 
either had a family member or friend with a RD. Four of 
the participating interviewees belonged to global regis-
tries with the size of their RDRs ranging from 80 to 500 
patients.

Table  4 displays the discussion topics and sample 
quotes provided by the interview participants. The topics 
included “Data collected”, “Registry platforms”, “Registry 
Management and Consumer Involvement”, “Post-mar-
keting Surveillance”, “Funding”, “Registry Impact”, “Chal-
lenges” and “Views towards RVA’s National Strategy”.

In terms of the data collected, registry management, 
consumer involvement, funding and impact made, the 
interviews confirmed findings from the survey.

When asked on the impact made, the interview par-
ticipants said that impact was either not measured or no 
direct impact has been made. This appeared due to either 
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Category N (%) of re-
spondents *

Exemplary quotes

Impact on patient 
outcomes
Change in process 
of care

9 (22.5) “[Allows] understanding of disease and ability to communicate to physicians” (RDR30)

Quality of care 9 (22.5) “A wide range of research has increased understanding of a rare and fatal disease with limited treatment options 
and a prognosis similar to Lung Cancer. Linked education and support services have increased health care profes-
sional and consumer understanding of this disease” (RDR7)
“It gives hope that new treatments and better understanding of the disease will follow” (RDR21)

Treatment outcomes 9 (22.5) “Understanding of natural history and treatment variations” (RDR20)

Other 6 (15.0) “[…] assisted researchers in addressing many of the unanswered questions surrounding the clinical course and 
outcomes” (RDR33)
“understanding of disease and ability to communicate to physicians” (RDR30)
“supported reimbursed access in Australia” (RDR18)

Enablers
Patient participation 23 (57.5) “The decision to focus on a small data set to support participation in research studies has enabled this registry to 

succeed” (RDR1)

Funding 20 (50.0) Please see Barriers
Expertise 20 (50.0) “A committed and collaborative Steering Committee of Principal Investigators lead by an enthusiastic and energetic 

individual who as Chair has tirelessly driven the project, sought funding and facilitated research has been instrumen-
tal in the success of the registry” (RDR7)

Consent 16 (40.0) NA#

Volunteers 11 (27.5) “Grateful for the registry and the patient’s associations in particular the [registry] for supporting [registry] within the 
broader […] foundation” (RDR17)

Identified data 6 (15.0) “We have a treasure chest of 12 years’ worth of data and would love to collaborate with researchers to look at long-
term outcomes for our babies.” (RDR20)

Barriers
Funding 21 (52.5) “Sustainability the main problem” (RDR11)

“This registry was established using common data elements from the equivalent USA and EU ones- sadly due to lack 
of funds it is now nascent. We need an Australian RD registry which we can use!!” (RDR12)
“We would also love to have some base funding to ensure the registry is kept alive and active, especially as new treat-
ments are being developed. […] Lack of understanding about registries from governance offices, lack of funding, 
lack of awareness of condition” (RDR20)

Availability of data 13 (32.5) “Any way that we can get a registry or more data for Australian patients we are desperately keen to do so. Showing a 
presence/need in Australia is vital for Australian patients accessing lifesaving medications.” (RDR21)
“Availability of data due to low frequency of rare disease populations” (RDR6)

Patient participation 12 (30) “[Lack of ] understanding of the value of being part of the registry while clinical trials for mitochondrial disease are 
still limited” (RDR1)
“Australian patients have also noted that they have signed up, but never heard anything more.” (RDR13)
“[Lack of ] Diversity in population” (RDR33)

Staff levels 11 (27.5) “Motivation by clinicians” (RDR18)

Volunteers 6 (15.0) NA

Identified data 6 (15.0) “transparency of data use” (RDR13)

Consent 5 (12.5) “governance issues across states take up a lot of registry staff’s time” (RDR16)
“Interstate ethical approval processes” (RDR29)

Challenges
Data completeness 
issues

28 (70.0) “The parents are so worn out from the stress of having a […] child that it can be overwhelming to continually update 
the registry” (RDR31)
“Patients need to tick a box to allow data to be used in reports some people simply miss this box or don’t tick” (RDR21)
“Australian patients not accustomed to/familiar with registries” (RDR34)

Cost of data 
collection

16 (40.0) “[Lack of ] resources when unfunded” (RDR28)
“No funding for case entry” (RDR20)

Consent issues 11 (27.5) “Significant delays have been caused by the different ethical and governance required by each state and then by 
individual health districts. Managing the online ethics portals for each state is also burdensome!!” (RDR40)

Table 3 Survey Results. Summary of Impact of Rare Disease Registries and Databases on Patients Outcomes, Barriers and Enablers in 
Meeting Registry objectives
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a small sample size of the registry participants or a slow 
roll out of the registry.

When asked regarding the challenges faced when main-
taining a registry, the respondents agreed that funding 
was the most pressing issue. Other challenges included 
fundraising activities, resources required to setup and 
maintain a registry, ethics and governance, and database 
issues.

The participants were also asked to provide their feed-
back regarding the RVA’s national strategy around cen-
tralised data set, and what that would it look like with 
a national registry of RDs. Main comments included 
feedback regarding the goals and priorities: “We should 
be focussed on what the real goal is, which is being able 
to combine data to get an accurate snapshot or accurate 
information about all the [strains] of rare diseases, and 
let’s keep an open mind about what the solution looks like” 
(RDR1). Other responses included benefits of collabora-
tion between the RVA and RD groups: “shared knowledge 
about running registries could be really useful. The bet-
ter job that we can do, […] the more that the patients will 
benefit. […] Feeling like we’re connected to a community 
of people trying to run the rare disease registries will be 
really useful” (RDR33).

Comments around challenges of a national registry 
included concerns for existing registries, education and 
participation for patients, confidentiality, and on what 
level would a national registry engage with international 
RDRs. Participants were cautious regarding the possi-
ble impact of the national registry: “Being able to facili-
tate bringing all that information together confidentially 
would be a big challenge. Having just seen how difficult 
getting patients to put their details on the global patient 
register for their own disease has been, I’m not sure how 
you would go about collecting that information” (RDR42).

Other comments raised on the discussion around sup-
port for a national registry included partnering with 
international registries, platform, standardised guidelines 
and challenges around funding: “The criteria for success 
is that data can be pooled with international data, and I 
think if we had one Australian registry, I just don’t see how 

that can happen without […] patients and clinicians hav-
ing to contribute to multiple (databases)” (RDR1).

Discussion
To our knowledge, this was the first mixed-methods 
study of RDRs’ capturing Australian data and investi-
gating the impact of these RDRs on patient outcomes, 
data captured, funding sources, governance, and the 
barriers and enablers of building and managing these 
registries. RDRs collecting Australian data vary in their 
purpose, coverage, treatment types, target population, 
data collected, governance models and sources of fund-
ing. Information collected by most RDRs include patient 
demographics, diagnostic and laboratory data, as well 
as data related to therapies and treatments. Common 
challenges to data collection reported in the survey and 
interviews were data completeness, errors and other data 
quality issues. To prevent such errors, harmonization of 
the data items, as well as identification and correction of 
causes of poor data quality should be continuously con-
sidered [15–17]. Using standard coding and classification 
systems along with the standard definitions for data items 
should also be considered to enhance comparability [18]. 
To improve the quality of registry data, RDR managers 
should develop clear definitions for core data elements, 
to ensure that procedures for checking the data are speci-
fied, and that feedback has been provided [15].

Numbers of patients captured by RDRs and quality of 
data collected may relate to the impact of registries on 
patient outcomes. The quality of a registry is closely asso-
ciated with the validity of information that is published 
through reports and other forms of dissemination [19]. 
Thus, publications from registries have great value in 
guiding clinicians with respect to therapeutic recommen-
dations, treatment expectations and severe complications 
that may occur during the evolution of a disease. Despite 
RDRs comprising small patient numbers, the burden of 
RDs on patients, families, health systems and the econ-
omy is proportionally higher than the general population 
[20]. Therefore, having a coordinated approach to collect-
ing RD data may provide economies of scale and thereby 
enable a wider positive impact on patient outcomes [5].

Category N (%) of re-
spondents *

Exemplary quotes

Data validity 8 (20.0) “This database is going through a process of streamlining to implement a minimum dataset, improve the existing 
database and bring all contributing sites under one protocol” (RDR4)
“Rare condition–so clinicians unaware and potential cases may be missed” (RDR20)
“complexity of information that could be captured regarding the large variety of diseases” (RDR1)

Time allocated to 
data entry

4 (10.0) “Time required” (RDR17)
“lack of clinician time to enter cases” (RDR20)

Data security 4 (10.0) “Little transparency on content or use of data” (RDR13)
* Total N = 40

# no quote available

Table 3 (continued) 
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Topic Sample quotes
Data collected “[…] basic details of patients and families and donors” and only “occasionally, we get dates of birth but […], often just information on 

donations and fundraising” (RDR42)
“It’s annual, but to be honest, in reality it’s not happening annually” (RDR40)

Registry platform “Using REDCap to collect the data” (RDR44)
“We’ve got a CRM in place now[.] so all of the information is in one database” (RDR41)
“[…] using FileMaker Pro […] and it’s a relational database […]. We keep that on a secure server, so it’s difficult – one of our biggest 
challenges has been other sites getting access to that database, and we’ve never really worked out a good way to do it” (RDR33)

Registry Manage-
ment and Consumer 
Involvement

“We put together a steering committee, [.] newly-appointed medical advisory panel […] other invested clinicians […] a consumer rep” 
(RDR43).
“One person from each of those sites is on the steering committee. And then all major decisions would go through the steering com-
mittee” (RDR33)
“The stakeholders are the community and the organisations and experts have been involved. So, the registry was created by a group of 
organisations and researchers and medical professionals who have had a long-term interest in treatments (RDR34)
“[…] we do have a steering committee. Which is fairly large [….], it’s 18 committee members” (RDR40)

Post-marketing 
Surveillance

“[…] really not in a position to give them (pharmaceutical companies) that data” (RDR43).
“[…] a lot of the clinical trials that they run are generally international clinical trials, because they don’t have the patient numbers for 
them to realistically be viable in Australia” (RDR42)

Funding “We’ve received some small grants through […] external philanthropy trusts. But the idea is that once our fundraiser gets up and 
running, that we will pitch it to pharma and other organisations that perhaps have an interest in some of the data that might be 
produced” (RDR43)
“We have a relationship with Pfizer, […] sponsored small amounts of our fundraising events” (RDR42)
“[…] it’s relied on – essentially not much funding ever, so a lot of goodwill from investigators and a lot of patching together money 
from other grants” (RDR33)
“We’re getting more funding now from […]. we’ve been able to make a bit more headway and at the moment we’re trying to convert, 
which is a big task” (RDR40)
“[…] we fundraise for all of our activities” (RDR1)

Registry impact “No publication to date. Because the data is still quite new and there is such a small sample size, […] it takes a very long time to start 
seeing trends, to start identifying our trends through these registers. So, nothing has been published to date” (RDR44)
“I’m not sure that the registry has made any direct impact yet. It’s quite new still, in the sense that it’s still being rolled out to various 
countries” (RDR34)
“…we’ve used the registry so far to recruit, to tell people about clinical trials and other research projects, but we have not measured 
whether telling people about those projects lead to them being recruited” (RDR1)

Challenges Funding: “Funding is obviously one of the big ones” (RDR43)
“[…] sustainable funding is a challenge. We do have three third party funders that if we lost them, we would be in trouble because we 
don’t get any government funding, any direct government funding” (RDR41)
“[…] our main focus is fundraising, […] getting other people aware of our disease and invested in helping us fundraise to keep funding 
research, I think is probably our main focus” (RDR42)
“[…] we do not have the recurrent funding to participate in the costs or to fund the costs of our involvement in an existing registry. So, 
capacity, size, funding are huge barriers” (RDR34)
Resources: “Resourcing, getting everybody on the same page. And the information to be able to do all of that is not readily available. 
So, there is not a one-stop shop that says ‘This is how you get up a national register” (RDR44)
“[…] getting the resources where they’re needed, but finding out what is needed” (RDR41)
“[…] We’re so limited in being able to recruit the participants that we want, being able to get the data entered in the way that we want. 
In so many ways, we’re limited because we don’t have the resources” (RDR33)
“There’s a lot of data that we can’t collect on our clients and our community members because we’re not a provider and so we can’t 
collect health information” (RDR43)
“[…] more than 55% of our audience is in regional, rural locations. So, actually getting to those people […] and collecting biological 
samples […] and then storing then, again, (is) extremely hard” (RDR44)
Ethics and database: “We’ve been reluctant to push sites to complete data knowing that, […] things are going to change slightly 
because we’ve put under NMA and this is the new approved database that we want you to use, so it’s not at its” (RDR40)

Table 4 Interview results. Themes and exemplary quotes with the participants of Rare Disease Registries and Databases
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RDs can lead to a significant reduction in quality of life 
for patients and their families. Ensuring the patient voice 
is central to clinical decision making is key to delivering, 
evaluating and understanding the efficacy of therapeutic 
interventions [21]. PROMs are highly effective for ensur-
ing the patient voice informs best practice care [22, 23]. 
The collection of PROMs by RDRs offers the potential 
to improve patient care and clinical outcomes [21, 24]. 
Nonetheless, only 40% RDRs reported capturing PROMs 
in our study. One reason for this may be that administer-
ing PROMs for RDs poses unique challenges, including 
small patient populations, disease heterogeneity and a 
lack of natural history knowledge [25]. Given the small 
number of people living with individual RDs, PROMs 
should be supported by RDRs [21].

Similar surveys have been conducted in other coun-
tries. In 2011, the European Commission funded the 
EPIRARE project (‘Building Consensus and Synergies 

for the European Registration of Rare Disease Patients’), 
to inform the development of a European Platform for 
RDRs [26–28]. The EPIRARE survey investigated the 
minimum data elements of RDRs, to address various 
methodological, technical, and regulatory issues, and 
ways to find resources to develop and sustain registries. 
Of the 272 registries surveyed, 48% did not have a clear 
strategy for long-term sustainability, 34% did not have a 
specific management group, 30% did not share data, and 
21% were established without any clear funding [26]. 
The results of the survey demonstrated various issues 
regarding financial support, data quality, and the need 
to improve data sharing. Moreover, the registry holders 
were supportive of a common platform for RD registries.

Ali et al. [15] conducted an international survey of 
RDR leaders to ascertain level of consensus regarding 
the quality criteria that should be considered essential 
features of a RDR. Of 35 respondents representing 40 

Topic Sample quotes
Views towards RVA’s 
National Strategy

Purpose: “What are they trying to include in that registry? Is it a registry of registries? Because all the data that would be collected for 
different conditions would be quite different in many circumstances” (RDR43)
“We should be focussed on what the real goal is, which is being able to combine data to get an accurate snapshot or accurate infor-
mation about all the [strains] of rare diseases, and let’s keep an open mind about what the solution looks like” (RDR1)
Benefits of collaboration between RVA and RD groups: “[…] shared knowledge about running registries could be really useful. The 
better job that we can do, […] the more that the patients will benefit. […] collectively amongst us, we’ve got […] expertise and solu-
tions that we need and different ways of doing things […]. Feeling like we’re connected to a community of people trying to run the rare 
disease registries will be really useful” (RDR33)
“Need the leaders to help us all and guide us all and drive us all” (RDR41)
“It would be good if we had a united voice […]. But there’s so many rare diseases aren’t there, and some are more prevalent than oth-
ers” (RDR41)
“[…] the integration component would be really beneficial for the national register. […] that way you’ve got a good pool of data 
straight off the bat as opposed to having to start from scratch” (RDR44)
“Rare Voices is very, very good at working with organisations and collaborating and coming up with a common platform and that 
clearly would be important because you would want t […] be in a position where you could bring new conditions to the table” (RDR34)
Concerns: “So conditions which don’t have registry you could encourage them to participate in the registry but I’m guessing part of the 
challenge would be having organisations that already have registries converting across to a new platform” (RDR34)
“Rare Voice is all over this but it’s about tapping into individuals, in particular, families at the various points at which they’re receiving 
information about a condition or the condition’s treatments. […] that would be kind of a multilayered approach to informing people 
about the registries and inviting participation” (RDR34).
“Being able to facilitate bringing all that information together confidentially would be a big challenge. Having just seen how difficult 
getting patients to put their details on the global patient register for their own disease has been, I’m not sure how you would go about 
collecting that information” (RDR42)
“Having worked inside of tiny, under-resourced patient organisations, and having worked with clinicians that are often trying to help in 
their minimal spare time, with research projects, I find it really challenging because this national versus international tension is difficult” 
(RDR1)
“The criteria for success are that data can be pooled with international data, and I think if we had one Australian registry, I just don’t see 
how that can happen without […] patients and clinicians having to contribute to multiple (databases)” (RDR1)
“[…] when I think about the idea of having a national rare disease registry, or standard, is that (it) allows us to have data that is across 
multiple rare diseases, how does that fit in for a disease where you do want to be able to join international research?” (RDR1)
“[…] the only other question is with the RVA register, are they looking at using REDCap or are they looking at using a different platform? 
I’m looking at it from a tech perspective and a logistics project management perspective” (RDR44)
“Standardised guidelines, to me, absolutely. And standardisation in terms of integration, perhaps, as well. One of the discussions that 
we’ve had within the clinician team was people wanting it to integrate with neuromuscular registries but not necessarily doing so or 
whether it’s appropriate to do so and things like that as well. It’s something that the registry community would need to be fully involved 
with and invested in, for RVA to do this” (RDR43)
“[…] it’s really about more flexible than the idea of a single registry in Australia, I think we need to look at data standards and […] 
ongoing funding for joining up of data in order to have regular reporting of rare diseases in Australia, rather than aiming for everyone 
to be part of one set of infrastructures” (RDR1)

Table 4 (continued) 
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RDRs, over 95% said that essential quality criteria should 
include establishment of a good governance system (eth-
ics approval, registry management team, standard oper-
ating protocol and long-term sustainability plan), data 
quality (personnel responsible for data entry and proce-
dures for checking data quality) and construction of an 
IT infrastructure.

A survey of RDRs in Japan reported similar challenges 
to RDR’s surveyed as part of this Australian study, includ-
ing difficulties securing sustainable funding, reducing 
operational burdens, gaining cooperation from partici-
pants and promoting the use of data for research or to 
improve health outcomes [29]. To address these issues, 
the Japanese study proposed to: (1) build a common plat-
form with universal facilities, (2) establish collaboration 
with educational institutions to increase awareness of 
RDRs, and (3) secure a sufficient budget from collabora-
tion between academia and industry to maintain RDRs.

Our findings are similar to those reported above, sup-
porting the need for a nationally coordinated approach 
of RD data capture. To achieve this in Australia, well-
coordinated efforts should involve all stakeholders [5]. 
Dedicated funding and incentives should be allocated for 
RDRs to ensure full coverage of the eligible patient popu-
lation. Investing in the infrastructure and staffing would 
assist in streamlining and simplifying the maintenance 
and data entry demands of RDRs across Australia. Finally, 
RDRs should be promoted in hospitals and relevant clin-
ics, and collaborations with relevant international regis-
tries should be sought [11].

Strengths and limitations
Integration of the quantitative and qualitative study com-
ponents has strengthened the validity of the findings and 
provided a richer understanding of participants’ expe-
riences regarding the RVA strategy towards building a 
national RDR in Australia. A major limitation of our 
study was that of the 191 survey recipients only a small 
number participated in the survey and qualitative inter-
views despite invitations and reminders. Reasons for the 
low rate of participation are unfortunately unknown, 
although small staffing of RDRs may be associated. Fur-
thermore, this was a cross-sectional study, therefore 
responses provided could only give a snapshot experi-
ence at a given time.

Conclusions
The results of our study highlighted that while RDRs are 
feasible and valuable to multiple stakeholders, there are 
key principles required for success. These include devel-
oping a process of low burden data collection; having sus-
tainable funding; contributions of consumer wellbeing 
information; and ensuring multiple data uses, including 
reporting, epidemiology, secondary research and access 

to clinical trials. Opportunities to consolidate existing 
RDR information and ensure access to RDR expertise 
to support new RDRs is a starting point to realising the 
potential of RDRs in Australia. Precision medicine is 
likely to see more RDRs established to support clinical 
trials and post-marketing surveillance. Having a co-ordi-
nated approach nationally will enable maximum impact 
from RDRs in Australia, and maximum benefit for people 
with RDs.
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