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Executive summary

•

Registries, broadly defined as systems of ongoing registration of all cases of a
particular disease or a health condition in a population (Porta, 2014), provide
epidemiological data, support clinical best practice and facilitate research.
This Report summarises current national and regional dementia registries,
presents

their

details

and

makes

recommendations

about

future

developments.
•

In August 2016 we conducted a review of the literature identified through
research databases, grey literature and dementia registry websites. In total,
we identified 31 dementia registries worldwide operating on an international,
national or local level since mid-1980. More than half of dementia registries
aim at conducting or facilitating research, including preclinical research
registries and registries recruiting volunteers for dementia studies. Other
registries collect epidemiological dementia data or data on quality of care.

•

Disease and procedure based registries, such as dementia registries, have
important roles in planning, service management, disease monitoring and
research. There is accumulating evidence about their cost-effectiveness and
significant returns on investment.

•

The Australian government’s Boosting Dementia Research initiative, which
includes the NHMRC National Institute of Dementia Research, provides an
ideal time for establishing an Australian Dementia Registry. Such a registry
could help to monitor and to improve the quality of care, and facilitate timely
and appropriate delivery of services, as stipulated by the Clinical Practice
Guidelines for Dementia in Australia. This should be combined with an
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Australian Prevention of Alzheimer’s disease (APAD) initiative in order to
facilitate research into prevention of the most common causes of dementia.
•

Establishing a registry requires a clear vision of the purpose, careful planning,
adequate funding for establishment and for sustainability and approved
governance structures. Given the tangible practical outcomes for research,
clinical practice and policy as well as demonstrated return on investment by
as much as ten to one, further development and growth of dementia registries
can be expected and should be supported by policy makers, research funding
bodies, clinicians and consumers.

•

Coordination of dementia registries and datasets is necessary for international
collaboration. The Report makes a case for uniform procedures to allow
amalgamation of big data and cross-national comparisons.
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Introduction
As the world population is ageing, there has been growing recognition that dementia
represents a significant challenge to health, aged care and social policy. Although
the amount and quality of information on dementia, including prevalence, incidence,
burden of disease, as well as service use and needs of patients with dementia and
their carers, have been raising in many countries and regions of the world (ADI,
2015), there is ongoing need for improvement. Registries, broadly defined as
systems of ongoing registration of all cases of a particular disease or a health
condition in a population (Porta, 2014), are valuable tools to provide epidemiological
data, to support clinical best practice, and to facilitate research. Well designed and
executed registries provide an “opportunity to carry out evaluative research and
clinical audit, to inform the planning and management of services, and provide
individual clinicians with accurate estimates of the outcome of their care” (Black &
Payne, 2003; p. 348).
Patient registries are well embedded in many fields of medicine and public health,
including cancer and cardiovascular diseases. Still, registries collecting data on
patients with dementia are relatively new. Also, despite many advantages and
tangible practical outcomes, to-date only a limited number of organisations
systematically collect dementia data on a national or local/regional level. This report
presents the current situation in regards to dementia registries worldwide. The
document is based on a systematic review of dementia registries and a review of the
literature on best practice in establishing and operating patient and health
services/quality registries.
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Incidence, prevalence and burden of dementia in Australia
Dementia has an impact on persons with dementia, their carers and the wider
society (ADI, 2015). In 2015, an estimated 342,800 Australians were living with a
diagnosis of dementia, and with 7,500 new diagnoses made each week, this number
is expected to rise to almost 400,000 by 2020, and 900,000 by 2050 (AIHW, 2012).
The risk of dementia increases with age, and while 10% of Australians aged 65 and
over have dementia, its prevalence is three times higher in those aged 85 and over.
In 2013-14, more than half of permanent residents in Australian Government-funded
aged care facilities had a diagnosis of dementia. Dementia can be also diagnosed in
people younger than 65 years of age, and approximately 25,100 Australians live with
“younger onset dementia” (YOD). Prevalence of dementia in Aboriginal and Torres
Strait Islander Australians is even higher than in the general Australian population
(Flicker & Holdsworth, 2014). Aboriginal people are also often younger at the time of
dementia diagnosis.
Since 2013, dementia and Alzheimer’s disease have become the second leading
cause of death in Australia, after ischemic heart disease, with 12,625 deaths in 2015
(ABS, 2016). Over 2006-2015, mortality due to dementia has increased by 161%,
from 4.9% of all deaths in 2006 to 7.9% of all deaths in 2015. Dementia is also
related to significant burden of disease as it is among the predominant sources of
health loss in older Australians (AIHW, 2016). In 2011 it accounted for 3.4% of total
burden measured by Disability-Adjusted Life Year (DALY), and was the second
leading cause of burden in males aged 85 and over, and along with coronary health
disease, the leading cause of burden in females aged 65 and over. Over 2009-2010,
the total Australian direct health and aged care system expenditure directly on
dementia was almost $2 billion (AIHW, 2012). Dementia costs Australia 0.8% of
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Gross Domestic Product (GDP) (i.e., over AU$ 6 billion p.a.) and this cost is
projected to rise to 1.8% of GDP by 2050 (Access Economics, 2010).
In addition to a large burden of disability and mortality, and high economic costs,
dementia places a substantial demand on the family and friends of persons
diagnosed with dementia. In 2011 an estimated 200,000 informal carers living in the
community in Australia were providing a person with dementia with assistance with
activities of daily living (AIHW, 2012). Caring for a person with dementia often is
physically, psychologically and economically demanding, and many caregivers need
support, including respite care.
Globally, in 2015, it was estimated that there were 46.8 million people living with
dementia and dementia is among the top 10 most burdensome conditions among
older people (ADI, 2015). This high worldwide prevalence and incidence of dementia
is related to significant economic costs, which are currently estimated at US$ 818
billion (ADI, 2012). Given its significant impact, dementia has been recognised as a
public health priority both internationally and in Australia. In 2008, the World Health
Organization included dementia as a priority neurological disorder in the Mental
Health Gap Action Programme (mhGAP) to acknowledge “the need for action to
reduce the burden, and to enhance the capacity of Member States to respond to this
growing challenge” (WHO, 2008; p. 9). In 2012 dementia was recognised by the
Australian Government as a National Health Priority Area, i.e., one of diseases and
conditions that significantly contribute to the burden of illness and injury (AIHW,
2012). Among others, designation of dementia as a National Health Priority Area is
linked to an expectation of ongoing monitoring of changes in the burden of disease
related to dementia.
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Deficits with dementia data in Australia
Accessible, reliable and relevant data allow researchers, clinicians and policy
makers to facilitate prevention, diagnosis, management and treatment of dementia.
Yet, currently there is no national dataset specifically aiming at monitoring and
reporting on dementia in Australia. Data on people with dementia and their carers
are based on information collected in general population surveys, longitudinal
studies,

administrative

datasets,

linkages

of

different

data

sources

and

extrapolations from international data. Consequently, dementia data rely heavily on
sources developed for other, often broader purposes, are fragmented and not
comparable (AIHW, 2012; 2014).
There are also inherent difficulties in the collection of data about people with
dementia and cognitive impairment, and their carers (AIHW, 2014). Accuracy and
reliability of self-reported health and disability information provided by a person with
dementia can be seriously compromised by the cognitive decline, manifest in
progressive memory loss and/or difficulty in communicating, especially in the more
advanced stages of the condition. There may be reluctance to self-identify cognitive
impairment due to the prolonged and uncertain diagnostic process and stigma
surrounding dementia. Consequently, professionals and carers are often called on to
provide proxy information about the health and functional status of a person with
dementia, although there may be some differences between the perceptions and
reports of informants and persons with dementia(Li, Harris, & Lu, 2015; Novella et
al., 2001). Carers of people with dementia may be reluctant to disclose their carer
status, as it is linked to the disclosure of the dementia status of the person they have
been caring for.
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The Australian Institute for Health and Welfare (AIHW, 2014) identified five key areas
of dementia information and statistics, which currently need improvement:
1. Prevalence, incidence, mortality and burden of disease
To-date there are no national epidemiological data that can be used to derive reliable
estimates of the prevalence of dementia in Australia. The sparse data on the
prevalence of dementia according to severity level, incidence of dementia and its
different types, reduces the accuracy of prevalence and burden of disease
estimates, and necessitates deriving Australian estimates extrapolating from
historical or international data. Historical prevalence rates are subject to secular and
cohort effects and cannot be relied on. This has been demonstrated by reduced
prevalence and/or incidence rates reported from studies in UK (Matthews et al.,
2013), Sweden (Qiu et al., 2013), Denmark (Christensen et al., 2013) and Spain
(Lobo et al. 2007). Extrapolations from international estimates risk inaccuracies as
local environmental conditions and genetic make-up may differ across countries.
Even relatively small inaccuracies in population prevalence rates may have major
implications for estimating the need for services and their cost.
2. Characteristics of people with dementia
As well as the challenges in identifying people with dementia in the general
population, there are population groups with particular needs and preferences in the
context of dementia diagnosis, management, and care. These diverse needs groups
include people with YOD, people with physical and intellectual disabilities, people
living in rural and remote areas, people from culturally and linguistically diverse
(CALD) backgrounds, LGBTI persons, and Aboriginal and Torres Strait Islanders.
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Currently service planning to meet needs of these groups is hindered by lack of
relevant data.
3. Carers of people with dementia
Carers, such as family members and friends, play a vital role in providing ongoing
informal assistance to people with dementia who live in the community, particularly
when dementia has reached more advanced stages. Data about carers of people
with dementia, including information about nature and duration of care provided,
impact of the caring role, and carer’s need for support, are important for the delivery
and planning of dementia services. These data should also be regularly collected
from carers in special needs groups, as discussed above.
4. Health and aged care services usage
Health and aged care services provide support for people with dementia living in the
community and in residential aged care facilities, and their carers. Services available
in Australia include consumer support programs, health care provided by general
practitioners and in hospitals, pharmaceutical services, aged care assessment,
respite care, community aged care packages, flexible aged care, residential aged
care and specialised mental health care. Although at present large amounts of data
on service use by patients with dementia are collected, there is inconsistency in
definitions and type of collected data, which may result in under-identification and
under-reporting of service use in dementia. For example, identification and reporting
of dementia in hospitals is poor and almost half (47%) of hospital episodes for
people with dementia do not have dementia recorded either as a principal or an
additional diagnosis (AIHW, 2013).
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5. Expenditure on dementia
Provision of services for people with dementia and their carers across health and
aged care sectors requires extensive resources. These include community support
programs, hospital services, out–of–hospital medical services, medical consultations,
investigations, assessment, medications and aged care services. At present not all
relevant data on service expenditure are available. For instance, there is no
expenditure data on specialised mental health care services, outpatient and
emergency department services. Where available, data vary widely, resulting in
variable feasibility of estimating expenditure attributable to dementia, as opposed to
expenditure on people with dementia.

Australian Clinical practice guidelines for dementia
To-date, in Australia there is inconsistency in the quality of dementia diagnosis, longterm care, advance care planning, support for families, and workforce training. The
Clinical Practice Guidelines for Dementia in Australia (Guideline Adaptation
Committee, 2016), approved by the National Health and Medical Research Centre in
early 2016, provide recommendations for a national standard of practice for the
diagnosis and management of dementia (Laver et al., 2016). The document is
written for health and aged care staff, such as doctors, nurses, allied health and care
workers, providing care for people with dementia in community, residential care and
hospital settings. The 109 recommendations in the guidelines range from evidencebased recommendations based on a systematic review of the evidence to
consensus-based recommendations and practice points based on expert opinion.
Box 1 presents eleven key clinical guidelines recommendations.

Page 14 of 169

Box 1. Key recommendations from the Clinical Practice Guidelines for Dementia in
Australia (Source: Laver et al., 2016; p. 3)
Health and aged care professionals should provide person-centred care, by
identifying and responding to the individual needs and preferences of the person with
dementia, their carer(s) and family. The 10 principles of dignity in care
(http://www.dignityincare.org.uk) should be used as the standard by which care is
delivered and evaluated.
People with a possible diagnosis of dementia should be offered referral to memory
assessment specialists or services for a comprehensive assessment.
The medical practitioner should be honest and respectful and use a gradual and
individualised approach when communicating the diagnosis to the person with
dementia and their carer(s) and family.
Health system planners should ensure that people with dementia have access to a
care coordinator who can work with them and their carers and families from the time
of diagnosis.*
Health and aged care organisations should ensure that all staff working with people
with dementia receive dementia-care training (attitude, knowledge and skill
development) that is consistent with their roles and responsibilities. Training should
reflect programs that have been shown to optimise care for people with dementia.*
Training programs should be comprehensive and have a strong focus on
communicating effectively with the person with dementia and his or her carer(s) and
family and recognising, preventing and managing behavioural and psychological
symptoms of dementia. Staff should be trained in the principles of person-centred
care and how these principles are applied in practice.
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People with dementia living in the community should be offered occupational therapy
interventions which should include: environmental assessment and modification to
aid independent functioning; prescription of assistive technology; and tailored
intervention to promote independence in activities of daily living.*
People with dementia who develop behavioural and psychological symptoms should
be offered a comprehensive assessment at an early opportunity by a professional
skilled in symptom assessment and management. This should involve their carer(s)
and families as appropriate and include; analysis of the behaviours, assessment of
physical and mental health, pain or discomfort, side effects of medication, the
influence of religious and spiritual beliefs and cultural norms, physical environmental
and interpersonal factors, an assessment of carer(s) health and communication
style, understanding the behaviour as a form of communication.*
People with Alzheimer’s disease, vascular dementia or mixed dementias with mildto-moderate behavioural and psychological symptoms of dementia should not
usually be prescribed antipsychotic medications because of the increased risk of
cerebrovascular adverse events and death.
The person with dementia, their carer(s) and family should be offered respite
appropriate to their needs.
Carers and families should have access to programs designed to provide support
and optimise their ability to provide care for the person with dementia. Programs
should be individualised, multifaceted and delivered over multiple sessions.

The Clinical Practice Guidelines for Dementia in Australia provides a benchmark for
quality of care and recommended interventions to improve diagnosis and care for
Page 16 of 169

patients with dementia and their carers. A national dementia registry in Australia
could help to monitor and to improve the quality of care, including safety and
effectiveness of care, and timely and appropriate delivery of services, as stipulated
by the guidelines. Similar initiatives have been operating successfully in
Scandinavian countries, including the Swedish Dementia Registry (SveDem) and the
Danish Dementia Registry (both registries will be presented in more detail in Report
section on registries monitoring quality of dementia care). Similarly, more than 30
existing Australian clinical quality registries ensure that care provided to patients with
a particular condition or undergoing a particular treatment is aligned with evidencebased guidelines and help to reduce variation in treatment (Evans, Bohensky,
Cameron, & McNeil, 2011; Swedish Agency for Growth Policy Analysis, 2013).
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What is a registry?
Definitions and classifications
The many definitions and classifications of registries are typically embedded within
broader frameworks and models of public health surveillance and reporting on the
quality of health care (Richesson & Vehik, 2010). In general, in epidemiology the
term “register” refers to a “file of data concerning all cases of a particular disease or
other health relevant condition in a defined population” and a “registry” is a “system
of ongoing registration” (Porta, 2014; p. 211). The Australian Commission on Safety
and Quality in Health Care (ACSQHC) defines a clinical registry as a “database that
systematically collects health-related information on individuals who are treated with
a particular surgical procedure, device or drug, e.g. joint replacement; diagnosed
with a particular illness, e.g. stroke; or managed via a specific healthcare resource,
e.g. treated in an intensive care unit” (ACSQHC, 2008; p. 1). A registry is the
“system or organisation governing the register” (ACSQHC, 2008; p. 1). There are
three categories of clinical registries in Australia 1:
1. Clinical quality registries monitor outcomes and report on quality of care. The
Framework for Australian Clinical Quality Registries defines these registries as
“organisations that systematically monitor the quality (appropriateness and
effectiveness) of health care, within specific clinical domains, by routinely
collecting, analysing and reporting health-related information. The information is
used to identify benchmarks, significant outcome variance, and inform
improvements in healthcare quality” (ACSQHC, 2014; p. 7).

1

http://www.med.monash.edu.au/sphpm/depts-centres-units/registries/index.html
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2. Condition/disease registries collect diagnostic details on patients with a specific
disease or condition, such as cancer or cystic fibrosis.
3. Drug/device/product registries monitor the medium to long-term safety of devices
(e.g., pacemakers or breast implants), drugs or products (e.g., blood).
Both condition/disease and drug/device/product registries may also be considered
clinical registries if they collect and report quality indicators back to hospitals/clinics
and/or health care professionals.

Benefits of a registry
There are numerous benefits of establishing a registry. Depending on its aims and
category, a registry can be used for clinical, scientific, and/or health policy purposes
and various stakeholders may benefit from a registry in different ways. Outcomes
specifically relevant to dementia are presented in the Report section on
practical/measurable outcomes of dementia registries.

Clinical practice
Registers enable better understanding and treatment of diseases through
observation of the course of a disease over a relatively long period of time,
examining factors that influence prognosis and variations in outcomes and treatment,
and assessment of patient’s quality of life (Gliklich et al., 2014). They are valuable
epidemiological surveillance tools, which allow calculation of incidence rates, and
can provide information on remission, exacerbation, prevalence, and mortality in
many medical conditions (German et al., 2011).
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Registries provide data on patterns of care, its appropriateness, quality, and
effectiveness. By monitoring and reporting on safety and harm, registries support
quality improvement. For instance, the Victorian State Trauma Registry in Australia
contributed to a 37% reduction in in-hospital mortality of major trauma patients
between 2001 and 2006 (Cameron et al., 2008). Successful registries are actively
engaged with and embedded within clinical communities. Through collection and
dissemination of comprehensive and high quality data, registries play an active role
in introducing changes in clinical practice and improved health outcomes (Larsson et
al., 2011). For a physician organization, a registry provides data on adherence to
best practice guidelines, and for an individual clinician, a registry can be a source of
current information on disease presentation, outcomes on large numbers of patients,
and treatment practice. For patient advocacy organizations and individual patients, a
registry increases understanding of the natural history of a disease, contributes to
development and evaluation of new treatments, and best practice (Gliklich et al.,
2014).

Research
From a researcher’s point of view, a registry is a rich source of standardised data
collected from large number of cases, and a point of access to a well-defined clinical
or community-based research population (Goldberg, Gelfand, & Levy, 1980). Both
observational studies based on patient registries and randomised controlled trials
(RCTs) have important and complementary roles in evaluating patient outcomes and
contribute to expanding medical evidence base (Gliklich et al., 2014). Nonetheless,
the full appreciation of research possibilities embedded in clinical trials and registries
requires acknowledgement of their differences and limitations. “Patient registries,
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RCTs, other study designs, and other data sources should all be considered tools in
the toolbox for evidence development, each with its own advantages and limitations”
(Gliklich et al., 2014; p. 15).
A clinical trial is an experiment, i.e., an implementation of an active intervention
intended to change a particular outcome, based on a randomisation procedure. By
contrast, registries use an observational study design and help to evaluate care
provided in real world clinical settings. In order to make the results more
generalisable to a wide range of patients, patient registries collect data in a
comprehensive manner, with few inclusion and exclusion criteria. There is no
random assignment of treatments or therapies, and data are collected using tests
and measurements customarily used by the care provider. Registries are powerful
tools when RCTs are difficult to conduct or when there is a need to collect pilot data
or information on long-term outcomes. Also, registries can be used when clinical
trials are impractical or ethically unacceptable.
Another type of registry aims to recruit people who are at risk for a condition, e.g.
women with gestational diabetes, persons with family history for a disease. In the
dementia field, registries have been established to identify persons at risk for or in
the preclinical or prodromal phase of Alzheimer’s disease such as those with certain
genotypes or presence of neuroimaging or cerebrospinal fluid Alzheimer’s
biomarkers. The main purpose of these is to provide cohorts of research-ready
persons for secondary prevention trials (Cummings et al., 2012; Ritchie et al., 2016).
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Policy and health economics
From the point of view of health care policy and planning, registries can contribute to
better health care value by improving health outcomes and lowering health care
costs (Larsson et al., 2011). A study in Sweden showed that by investing US$ 70 m
annually in disease registries the country could reduce its annual growth in health
care spending from an estimated 4.7% to 4.1% (Larsson et al., 2011). The estimated
cumulative return was estimated to be more than $ 7 billion over ten years in
decreased costs of direct health-care – a ten dollar return on every dollar invested.
Besides improving health care value, patient registries provide valuable information
for health economics research (Noe, Larson, & Trotter, 2005).
Real-world, longitudinal effectiveness and outcomes data collected by registries can
be used to populate economic models and to estimate the cost of burden of illness.
They can also be utilised in cost-effectiveness/cost-utility analyses, identifying the
implications of best practices on cost effectiveness, as well as determining
characteristic of low- or high-cost patients. For example, the Swedish Dementia
(SveDem) Registry data allowed calculation of the cost of dementia diagnosis in
general practice and specialist services (Wimo et al, 2013a). The Australian Cystic
Fibrosis Data Registry provided information on demographic factors, genetic profile,
and clinical indicators to calculate the cost determinants of care for cystic fibrosis
(Gu et al., 2015). The Australian National Joint Replacement Registry has influenced
changes in clinical practice leading to a decline in the proportion of hip and knee
procedure revisions from 14.8% to 11.1% and from 10.4% to 7.9% respectively. The
related annual cost saving has been estimated at AU$ 44.6 m (approx. US$ 34.1 m),
which represents a significant value as the annual cost of running the registry is
approximately AU$1.5 m (approx. US$ 1.15 m) (ACSQHC, 2009; Graves, 2008).
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Data collected over long periods of time by registries provides valuable information
about long-term cost-effectiveness of interventions which may be of greater interest
for policy makers and stakeholders than efficacy in trials or clinical effectiveness
(Winblad et al., 2016).

Pitfalls of a registry
Despite many advantages, registries have inherent limitations which should be taken
into consideration and addressed before setting up and operating a registry, and
different types of registries have different limitations. A number of potential pitfalls
are presented below, based on the Australian (ACSQHC, 2008) and international
literature on patient registries (Gliklich et al., 2014), in particular registries monitoring
quality of care. A section of the current Report on practicalities of establishing a
registry presents practices which help to address these challenges.

Limited scope
All registries are restricted in some respect by the scope of data they collect, their
data sources and purpose(s) (Sorensen & Baron, 2010). To ensure relevance and
sustainability, the registry minimum data-set has to be limited and focused on the
most essential information (“data spine”; ACSQHC, 2008; p. 19). Consequently, the
registry will not include all information of interest for clinical practice, research or
policy. To address this limitation, additional data items may be added to the registry
for time-limited collection or collection in a subsample of patients. Additionally, once
a registry has been established and has been operating for some time, revision of
data items can be a serious (and expensive) challenge. Nonetheless, such updates
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may be necessary if there has been a revision of the diagnostic system or
terminology, or new clinical tests and treatments have been introduced in clinical
practice.

Scope creep
To ensure effectiveness and relevance, registries must have a clear purpose and
scope. However, it may become necessary to revise or to broaden the scope of
collected data, for example, when new treatments or new disease identification
methods or biomarkers become available. This need for flexibility has to be carefully
counterbalanced by adherence to the registry purpose and avoidance of the “scope
creep”, i.e., uncontrolled changes or continuous growth in scope (AuSCR, 2009).

Sustainability
The length of time for the planned operation of a registry should be taken into
consideration during the initial stages of its development (ACSQHC, 2014; Gliklich et
al., 2014). In general, registries are long-term data repositories and to achieve their
purpose(s), such as monitoring of quality of care or collecting data on the natural
history of a disease, data must be collected over an extended period of time. This
requires ensuring long-term sustainable funding and infrastructure, ideally, supported
by policy makers and local/national governments. The Swedish government has
recognised quality registries as a priority and has sought to increase necessary
funding, which reached $US45 m p.a. in 2013 (Wilkins, Best, & Evans, 2015). In
Australia, national and state/territory governments are the key funders of health
service provision and could benefit from development of patient registries, including
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a dementia registry. An estimated investment of AU$ 150–200 m p.a. for
infrastructure and management of national patient registries, biobanks, new
technologies and analytical services in Australia has a potential to considerably
improve patient outcomes and to provide return on investment (Wilkins, Best, &
Evans, 2015). For instance, the annual cost of operating the Australian National Joint
Replacement Registry is approximately AU$ 1.5 m (approx. US$ 1.15 m) while the
registry has contributed to an annual cost saving of AU$ 44.6 m (approx. US$ 34.1
m) in prosthesis replacement (Graves, 2008).

Reporting fatigue
Collection of registry data in day-to-day routine healthcare delivery can be perceived
by healthcare personnel as an imposed burden (Gliklich et al., 2014). Avoiding
“reporting fatigue” requires striking a balance between the demand for data and the
amount of time and effort required for data collection and entry. User-friendly data
entry portals, linking registries to existing administrative systems, and ongoing
communication with healthcare staff ease the burden of data collection. Registries
may also use mandatory data registration or provide tangible benefits, such as staff
training, reimbursement or quality labels (Anthony et al., 2014).

Error and bias
Every effort must be made to avoid human error, possible sources of data error and
selection bias. Once the registry is operational these should be identified and
assessed as soon as possible (Baron & Weiderpass, 2000; Richesson & Vehik,
2010). Errors may be embedded in original medical charts and/or in the registry
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coding systems, and may occur in the process of data entry and processing. Both
random and systematic measurement errors (i.e., biases) can affect the accuracy of
registry data. The former are usually due to chance and unpredictable; the latter
result from distorted measurements. Registries are likely to be affected by selection
and information bias. A selection bias refers to the way patients are selected and
included in the registry. For instance, healthier subjects or those with personal
experience with the condition, such as a family member, may be more likely to enrol,
and in case of dementia, there may be a selection bias towards people using
services and those at the more advanced stages of the condition (Kuller, 1990).
Potential sources of information bias include imprecise diagnostic protocols,
unreliable data collection procedures, and/or selective recollection. The challenges
of data collection from persons with cognitive impairment are usually met by relying
on informants or professionals who themselves may lack motivation or time to assist.
There may be missing cases, such as eligible patients who visit healthcare providers
who do not participate in the registry. A registry can also include records which do
not correspond to a real person. A fictitious enrolment record for a non-existing
patient can be created as a result of errors in coding patient identifiers or the registry
can erroneously keep an active record for a deceased patient (Baron & Weiderpass,
2000).

Risk adjustment
There are numerous factors, which are beyond the control of clinicians and which
may influence the outcome recorded in a registry (ACSQHC, 2008; Cook & Collins,
2015. Also, referral rates of more advanced clinical cases may differ between
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clinicians and healthcare facilities. Risk adjustment, i.e., a statistical process of
identification and adjustment for variation in outcomes, which result from differences
in population bias, risk factors or patient characteristics, should be a standard
procedure in registries monitoring quality of care across health care settings.
Nonetheless, determining objective and reliable risk adjustment variables requires
good judgment, as not all relevant co-variates are measurable and appropriate for
routine registry collection.

Ethics and privacy
One of the significant considerations for a registry is the consent process, which
affects the recruitment procedure and rates of participation (Evans, Loff, & Cameron,
2013). Depending on the national and/or local ethics arrangements, some registries
actively seek consent from patients for inclusion of data, i.e., opt-in approach, others
use an opt-out approach, in which consent for participation is presumed unless a
patient expresses a wish not to participate. Opt-out consent process increases
participation rates and minimises recruitment bias, as data are collected from all
groups of patients (Kho et al., 2009; Tu et al., 2004). Some registries do not require
consent of the individual patient to collect data (Johannsen et al., 2011).
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National registries: other medical conditions
Internationally
The first international population-based disease registry was established in Norway
in 1856 (Irgens, 2012). The National Leprosy Registry collected detailed case
histories on all leprosy patients in Norway as a part of a national control programme.
A few decades later, at the beginning of the twentieth century, the first births, death,
and cancer registries were set up in the UK and Scandinavia, followed by other
countries (Sørensen & Baron, 2010). In the 1950s, the increasing public health
concern with chronic diseases led to a proliferation of patient registries, especially in
field of cancer epidemiology (Richesson & Vehik, 2010). Today, Scandinavian
countries have the most extensive and effective registry systems in the world
(Thygesen & Ersbøll, 2011). In Denmark and in Sweden the unique personal
identification number available to all persons with permanent residence enables
linking individual-level information from different registers (“an entire country [as] a
cohort”; Frank, 2000; p. 2398) (see Report section on Data Linkage).
In Sweden, quality registries are unique tools for monitoring the results and quality of
healthcare services. The first national quality registry (the Swedish Knee Arthroplasty
Register) was established in 1975, and in 2012 there were more than 100 healthcare
registries supported logistically and economically by the Swedish government and
the Swedish Association of Local Authorities and Regions (Emilsson et al., 2015;
Lundström, 2005). The healthcare areas with the highest number of registries are
cancer (17 registries), motion and skeletal diseases (13 registries), and psychiatry
(13 registries). Sweden has two dementia specific quality registries: SveDem and the
Swedish BPSD-Registry. The geographical coverage of Swedish registries in
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general is very good, and one third of registries receive data from all relevant units,
hospitals, or healthcare centres. The Swedish quality registries can be linked via
personal identity number to the national government-administered registries,
including the Medical Birth Register and the National Patient Register.
In Denmark, data on causes of mortality have been collected since 1875, and data
on cancer incidence since 1943 (Thygesen & Ersbøll, 2011; Thygesen et al., 2011).
Denmark’s very strong register network includes the social- and health-related
registers covering disease incidence and information on social and economic issues.
Disease registers collect data on contact with primary health care, hospital
admissions, and prescription drugs, and allow estimation of prevalence, incidence,
and survival in medical conditions, such as infectious diseases, cancers, and
psychiatric disorders. Registers also include information on diagnosis, treatment, and
follow-up of patients. The three base Danish registers support the linkage process,
as they have linking keys to other base and specialised registers (Thygesen &
Ersbøll, 2011). This complex and interlinked system is invaluable for epidemiological
research, as it provides high quality data on the whole population covering long
periods of time (Thygesen et al., 2011).
The literature presents the current landscape in specific areas of health care
worldwide. For instance, in a systematic review Liu et al. (2015) found 48 registries
worldwide reporting on renal replacement therapy (2007-2012), and a systematic
review by Porgo et al. (2016) identified 17 regional, national and international trauma
registries. In some countries national repositories of registries (i.e., “registries of
registries” or “meta-registries”) have been set up to improve sharing of information
and (in some cases) registry data. Examples of such initiatives include the UK
Directory of Clinical Databases (DoCDat) (Black et al., 2004), the Registry of Patient
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Registries (RoPR) in the USA (https://patientregistry.ahrq.gov), and the Danish
register database (Sortsø et al., 2011).
The UK-based DoCDat was funded by the National Centre for Health Outcomes
Development, and in 2003 the Directory included over 100 databases. In addition to
information about the scope and management of a particular registry, the DoCDat
provided an independent assessment of its methodological quality, including
coverage and accuracy (Black et al., 2004). The RoPR is a publicly available online
database offering information about patient registries in the USA and internationally.
The Registry was established in 2012 by the US Agency for Healthcare Research
and Quality to complement the ClinicalTrials.gov registry of clinical studies (Heger,
2011). The register database in Denmark was set up by the European Centre for
Register-Based Health-Related Population Research (Sortsø et al., 2011). The
database is an open access online search tool which provides information in Danish
and English about population-based Danish registers. In 2011, the database
included information on more than 30 registers.

In Australia
The first national registry in Australia was the Australian and New Zealand Dialysis
and Transplant registry established in 1969 (Evans et al., 2011). By 2007 there were
28 clinical quality registries (CQRs) in Australia continuously collecting patient level
health-related data across multiple sites or healthcare institutions, and this number
increased to 37 in 2012 (Swedish Agency for Growth Policy Analysis, 2013) (see
Table 1). Despite substantial progress, only a few registries in Australia, including
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registries monitoring joint replacement, transplantations, and renal dialysis, have
national coverage.
Table 1. Australian Clinical Quality registries operating up to 2012 (Source: Swedish
Agency for Growth Policy Analysis, 2013).
Clinical area
Cardiac arrest
Cardiac surgery/
cardiology

Clinical cancer

Infection control

Intensive care
Orthopaedic

Rehabilitation
Rheumatology
Screening

Specific diseases

Transplantation

Name of registry
• Victorian Cardiac Arrest Registry
• West Australian Pre-Hospital Care Database
• Australian Cardiac Procedures Registry (ACPR)
• Australian Society of Cardiothoracic Surgeons Database
Project (ASCTS)
• Melbourne Interventional Group (MIG) Interventional
Cardiology Registry (PCI)
• ACCORD Comprehensive Cancer Patient Database
• Bi-National Colorectal Cancer Audit (BCCA)
• National Breast Cancer Audit (NBCA)
• NSW Clinical Cancer Registry Program
• NSW Oncology Group: Colorectal
• Prostate Cancer Clinical Quality Registry
• South Australian Infection Control Surveillance database
• Victorian Infection Control Nosocomia Infection
Surveillance System (VICNISS)
• Australian and New Zealand Intensive Care Unit Society
(ANZICS CORE)
• Australian Orthopaedic Association (AOA) National Joint
Replacement Register (NJRR)
• Victorian Orthopaedic Trauma Outcomes Registry
(VOTOR)
• Australasian Rehabilitation Outcomes Centre (AROC)
• Australian Rheumatology Association Database (ARAD)
• Breast Screen Victoria
• Cervical Cytology Registry
• National Bowel Cancer Screening Program
• Australian Motor Neuron Disease Registry (AMNDR)
• Australian Cystic Fibrosis Data Registry
• National Creutzfeldt Jacob Disease
• Australia and New Zealand Organ Donation Registry
(ANZOD)
• Australian and New Zealand Cardiothoracic Organ
Transplantation Registry (ANZCOTR)
• Australian and New Zealand Dialysis and Transplantation
Registry (ANZDATA)
• Australian and New Zealand Liver Transplantation
Registry (ANZLTR)
• Australian Corneal Graft Registry
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Trauma

Vascular surgery

• Bi-national Burns Registry (Bi-NBR)
• Centre of National Research on Disability and
Rehabilitation Medicine (CONROD)
• National Trauma Registry Consortium (NTRC)
• South Australian Trauma Registry (SATR)
• Trauma registry, Royal Perth Hospital
• Victorian State Trauma Outcomes Registry and
Monitoring (VSTORM) Group
• Australian Stroke Clinical Registry (AuSCR)
• Australasian Vascular Audit

In November 2010 the Australian Health Ministers’ Conference endorsed the
Strategic and Operating Principles for Australian Clinical Quality Registries
(ACSQHC, 2008) for a national approach to clinical quality registries (Appendix 1). In
early 2014 the Australian Health Ministers’ Advisory Council, endorsed the
Framework for Australian Clinical Quality Registries (ACSQHC, 2014), developed by
the Australian Commission on Safety and Quality in Health Care in collaboration with
the states and territories and expert registry groups. A recent report by the Swedish
Agency for Growth Policy Analysis (2013), which focused on the development of
clinical quality registries observed that Australia has acknowledged the importance of
monitoring health data in increasing the quality of healthcare, and there is a
“considerable momentum when it comes to the development of CQRs” (p. 10).
Currently, the ACSQHC intends to collaborate with the states and territories to
identify clinical domains of high priority to develop national clinical quality registries
operating within the Framework. The School of Public Health and Preventive
Medicine at the Monash University (http://www.med.monash.edu.au/sphpm/creps) is
a CQR expertise centre in Australia. In 2016 the Monash Clinical Registries Program
included 22 registries managed by the Program or supported by its information
technology infrastructure (Monash University, 2016).
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International dementia registries
Although establishment of registries has been a standard procedure for conditions
such as cancer or cardiovascular diseases, dementia registries are relatively new.
The first dementia registries, in particular registries of patients with the Alzheimer’s
disease (AD), were established in the United States and in Canada in the 1980s. In
1984, in response to the rising elderly population and the increasing prevalence of
AD in the USA, the National Institute on Aging (NIA) established the first Alzheimer
Disease Centers (ADCs) to support research into causes, incidence, diagnosis and
treatment of AD (Barnhart et al., 1995; Hughes et al., 1989). In 1986 the NIA
established the Consortium to Establish a Registry for Alzheimer’s Disease (CERAD)
to standardize procedures for the evaluation and diagnosis in the Alzheimer Disease
Centers. Between 1986 and 1994, CERAD developed major standardized
instruments, which have been used since in clinical practice, research and
population-based surveys in the USA and internationally (Fillenbaum et al., 2008). In
the meantime, the NIA funded six prototype AD Patient Registries to investigate
methodological aspects of setting up a national registry, and individual states
(Illinois, New York, Virginia and Florida) passed legislation to establish state-wide AD
registries. A decade later, in 1999, the NIA funded the National Alzheimer’s
Coordinating Center (NACC), which maintains a large database of standardized
clinical and neuropathological information collected by the NIA-funded ADCs.
In Canada, in 1986, a multidisciplinary research initiative (the IMAGE Project
Population-Based Registry of AD) was set up to study genetic transmission patterns
of AD and to provide a sampling framework for further research (De Braekeleer et
al., 1989). The first dementia case register in Europe (the Camberwell Dementia
Case Register) was established over 1993-1995 in the UK (Holmes, 1996). The
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project aimed to refine diagnostic criteria and the clinical course in different types of
dementia, and to provide a framework for clinicopathological studies. The continuing
proliferation of dementia registries in many countries around the world has been a
phenomenon of the last decade (see review of the dementia registries below).

Aims of dementia registries
In general, the aims of dementia registries reflect aims of other health registries:
assessment of the natural history of a disease, monitoring quality of care, assessing
safety and effectiveness of treatments and interventions, public health surveillance
and disease control (German et al., 2001; Gliklich et al., 2014). Nonetheless,
dementia registries are tailored to reflect the specifics of dementia diagnosis,
management, and care (Barnhart et al., 1995; González, 2015; Hughes et al., 1989;
Kuller, 1990; Leach & Levy, 1993; Radebaugh et al., 1990), and their major aims can
be classified into four (frequently overlapping) categories:
Research on dementia
1. To support research into causes and risk factors for dementia.
2. To provide data on the natural history of dementia, determinants of
progression, and their implications for clinical management.
3. To optimise conduct of clinical trials and to accelerate cohort development
and trial recruitment.
4. To develop and measure effectiveness of interventions to reduce the risk and
incidence of dementia, its treatment and management.
5. To evaluate and refine the diagnostic criteria for dementia, to standardize and
validate screening instruments and diagnostic tests.
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Epidemiology of dementia
6. To collect epidemiological data on the prevalence, incidence, and risk of
dementia.
Dementia services and care
7. To monitor the quality of dementia care.
8. To provide information on utilisation and cost of health and aged care services
and carer support, and to inform planning and development of dementia
services.
Facilitating recruitment for dementia research
9. To identify people with dementia, their carers, and healthy volunteers who are
willing to be involved in research studies and clinical trials.
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Review of dementia registries
Databases MEDLINE, EMBASE and SCOPUS were searched in August 2016. The
search combined the following terms: “dementia OR Alzheimer’s disease” and
“registry OR register OR database” using “AND” relations. Subject headings and
truncations were used when appropriate and supported by search engines. Results
were limited to English language articles published in peer-reviewed journals until
August 2016. After removal of duplicates, the literature search in MEDLINE,
EMBASE, SCOPUS, yielded 2,349 references. In addition, reference lists of
retrieved articles were manually searched to find relevant publications not already
covered in the search. An online search using Google search engine for dementia
registry websites and grey literature was conducted in August 2016 with search
terms used in database searches. Where contact details were provided in retrieved
sources, an email was sent to a registry manager asking for additional peer reviewed
publications and other resources, such as conference presentations and annual
reports. Screening full text articles, combined with online searches and information
sent by managers of individual registries yielded 57 dementia registries, 31 of which
met the review inclusion criteria presented below.
We included self-identified “dementia registries”, i.e., systems of ongoing registration
of all cases of dementia in a defined population (Porta, 2014), regardless of the aims
of a particular registry. Although definitions based on the aims of registries exist,
mostly within national frameworks of quality of health care (ACSQHC, 2014; Gliklich,
Dreyer, & Leavy, 2014; Jacobsson-Ekman, Lindahl, & Nordin, 2016) and public
health surveillance (German et al., 2001), we adopted a broad approach in order to
explore the full range of existing dementia registries.
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The review covers registries which a) collected information on patients with a
diagnosis of AD/dementia, individuals at risk of developing AD/dementia, carers of
people with AD/dementia, and/or control subjects without AD/dementia willing to be
recruited into dementia studies, b) have been in operation any time up to August
2016 and c) collected data on international, national or local/regional/state-wide
level. The review excluded AD/dementia registries with limited geographical
coverage, such as hospital/clinic-based and university-based case registries, and
planned registries, which have not been operational over the period covered by the
review. To simplify presentation of results and discussion, the general term
“dementia registry” (inclusive of registries focusing specifically on AD) is used in the
text.
Thirty-one national, local/regional and international dementia or Alzheimer’s disease
registries, which have been established in 14 countries over 1986-2015 have been
included in the review (see Table 2; in addition Appendix 2 presents an overview of
the registries and Appendix 3 systematically presents the details of the registries).
We have included two registries which are not collecting new data, i.e., the
Camberwell Dementia Case Register and the IMAGE Project Population-Based
Registry of Alzheimer’s disease as these initiatives were the first registries
established in the UK and Canada, respectively. We also included the Consortium to
Establish a Registry for Alzheimer’s Disease (CERAD) as CERAD developed major
standardized instruments which are currently used in clinical practice and research
internationally. We excluded 24 local hospital-based and university-based registries
in Canada, India, Italy, Japan, Pakistan, South Korea, Taiwan, the UK, and the USA
given their limited geographical coverage (the list of excluded registries is provided in
Appendix 4). We also excluded two planned, but yet not operating national dementia
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registries, in Cuba (González, 2015), Ireland (Hopper et al., 2016) and in the
Netherlands (Government of the Netherlands, 2012).

Table 2. Dementia registries worldwide included in the review.
Registry name (country)

Country

Coverage

Cognitive Impairment Centralized
Case Registry in Argentina
(ReDeCAr)
Prospective Dementia Registry
Austria (PRODEM)
the IMAGE Project PopulationBased Registry of AD
Alzheimer’s Prevention Initiative
(API) Colombian Registry
Danish Dementia Registry*

Argentina

National

Established in
year
2010 (pilot)

Austria

National

2008 (ongoing)

Canada

1986 (no longer
recruiting)
2010 (ongoing)

Denmark

Local
(Quebec)
Local
(Antioquia)
National

French National Alzheimer
Database
Bavarian Dementia Survey
(BayDem) (previously: Erlangen
Dementia Registry)
Experimental Registry for
AD/other Dementias
Health and Memory Study of
Nord-Trøndelag
Norwegian Dementia Registry
(NorKog)*
Clinical Research Center for
Dementia of South Korea
(CREDOS) Study
Registry of Dementia of Girona
(ReDeGi)
Swedish Dementia Registry
(SveDem)
Swedish Behavioural and
Psychological Symptoms of
Dementia (BPSD) Registry
Join Dementia Research (JDR)
Camberwell Dementia Case
Register

France

National

2009 (ongoing)

Germany

Local
(Bavaria)

2012 (ongoing)

Italy

Local
(Tuscany)
Local (NordTrøndelag)
National

Data for 19992005
Data for 19952011
2013 (ongoing)

CHARIOT (Cognitive Health in
Ageing Register: Investigational,

UK

Colombia

Norway
Norway

2005 (ongoing)

South Korea National

2005 (ongoing)

Spain

2007 (ongoing)

Sweden

Local
(Girona)
National

Sweden

National

2010 (ongoing)

UK
UK

National
Local
(Camberwel
l)
Local
(London)

2015 (ongoing)
Operating 19931995

2007 (ongoing)

Data for 20112014
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Observational and Trial studies in
dementia research)
Dementia Register (DemReg) UK
Dementia Research Registry
North Thames DeNDRoN and
EVIDEM (Evidence-based
Interventions in Dementia)
programme
Scottish Dementia Research
UK
Interest Register (SDRIR)

Local (North
Thames)

2009 (ongoing)

Local
(Scotland)

2008 (2015:
merged with Join
Dementia
Research)
Operating 19861994

Consortium to Establish a
Registry for Alzheimer’s Disease
(CERAD)
National Alzheimer’s
Coordinating Center (NACC)
Database
Alzheimer’s Prevention Registry
(APR)
Global Alzheimer Platform (GAP)
Trial Ready Cohort for
Preclinical/ Prodromal
Alzheimer’s Disease (TRC PAD)
Arizona Alzheimer Registry

USA

National

USA

National

1999 (ongoing)

USA

National

2012 (ongoing)

USA

National

2013 (ongoing)

USA

State-wide
(Arizona)

AD/Related Dementia State
Registry
New York State Department of
Health AD/Other Dementias
Registry
South Carolina AD Registry

USA

State-wide
(Georgia)
State-wide
(New York)

2006 (2012:
merged with
Alzheimer’s
Prevention
Registry)
2014 (ongoing)

West Virginia AD Registry

USA

USA

State-wide
(South
Carolina)
USA
State-wide
(West
Virginia)
USA
Local
(Wisconsin)
International International

1988 (ongoing)

1988 (ongoing)

2011 (ongoing)

Wisconsin Registry for Alzheimer
2001 (ongoing)
Prevention (WRAP)
Dominantly Inherited Alzheimer
2008 (ongoing)
Network (DIAN) Expanded
Registry
European Prevention of
International International 2015 (ongoing)
Alzheimer’s Dementia (EPAD)
* Originally established as a local registry
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Categories of dementia registries
Dementia research registries
Dementia registries play a significant role in supporting and stimulating research on
dementia. Data collected by registries provide information on the aetiology of
dementia and its natural history, including determinant of progression and their
implications for clinical practice. The pioneering register-based etiological dementia
studies were conducted in North America and Europe in the 1980s and 1990s. The
Canadian IMAGE project, which started in 1986, was a multidisciplinary research
initiative looking at the causes of AD (De Braekeleer et al., 1989). The project was
based on a register of AD patients in the region of Saguenay-Lac-St-Jean in
Quebec, who were identified through an extensive field network, including nursing
homes and GP practices. The IMAGE registry provided a unique opportunity to
investigate the relative influence of environmental, biological and genetic factors in
the aetiology of AD (Debraekeleer et al., 1989; Vezina et al. 1999).
In the UK, the Camberwell Dementia Case Register (1993-1995) was established as
a community-based register of patients with dementia referred to medical and social
services within a local health district (Holmes, 1996). The Camberwell Register
provided a “field laboratory” (Holmes, Cooper, & Levy, 1995; p. 876) to study
different forms of dementia in the elderly. The project helped to refine diagnostic
criteria for different subtypes of dementia and investigated the occurrence of noncognitive psychopathology, and its correlation with the clinical course of dementia
subtypes. The register data showed, among others, that previous rates of decline in
AD patients cannot predict future rates of cognitive or functional decline, and
improvement (as assessed by the Mini-Mental State Examination, MMSE) cannot be
equated with the treatment response to cholinesterase inhibitors, even over a 3-year
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follow up (Holmes & Lovestone, 2003). The Register also monitored the provision of
services and the care status of AD patients, and promoted clinicopathological studies
by collecting ante- and post-mortem biological material.
Since 1990, the National Alzheimer's Coordinating Center (NACC) in the USA has
been collecting standardized clinical and neuropathological research data on
patients at the Alzheimer’s Disease Centers (ADCs) nationally (Beekly et al., 2004).
The database provides a valuable resource, which is freely available to all
researchers, for exploratory and explanatory research on Alzheimer's disease and
related neurodegenerative conditions. It includes prospective, standardized, and
longitudinal clinical evaluation data for more than 100,000 AD patients and autopsy
data from a subset of over 15,000 AD patients 2. Over the years the dementia data
have been used in studies on clinical diagnosis, etiological factors, clinical measures
and symptoms, neuropsychological testing, genetics and biomarkers, as well as
neuropathology and mortality.
More recent register-based dementia studies have burgeoned in Asia and Europe. In
2005, the Clinical Research Center for Dementia of South Korea Study (CREDOS)
set up a longitudinal hospital-based registry patients with dementia, with a special
interest in AD, frontotemporal dementia (FTD), and vascular dementia (VD) (Choi et
al., 2012; Kim et al., 2014; Park et al., 2011). The registry assesses the occurrence
and risk factors for cognitive disorders by collecting data on demographic and clinical
characteristics of dementia patients, as well as results of laboratory tests and MRI
findings. Studies using the Korean data include an analysis of the clinical and
neuropsychological characteristics of patients with FTD (Kim et al., 2014) and mild-

2

https://www.alz.washington.edu/WEB/data_descript.html
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to-moderate AD (Park et al., 2011), clinical and neuropsychological comparisons of
early-onset versus late-onset FTD (Ye et al., 2015), and neurologic signs in relation
to cognitive function in subcortical ischemic vascular dementia (Choi et al , 2012).
In Norway, the Health and Memory Study (HMS) established a registry of persons
with dementia in Nord-Trøndelag County (Bergh et al., 2014). This study provides
data on dementia prevalence in nursing homes and the association between
dementia, neuropsychiatric symptoms, quality of life, depression, medication and
mortality. Linkage of data on dementia status from the HMS (ascertained over 19952011) and data from the population-based Nord-Trøndelag Health Study (HUNT1,
N=125,000; 1984–1986) provided up to 27 years of follow-up information on mental
distress and subsequent dementia for over 30,000 individuals aged 30-60 years at
baseline (Skogen et al., 2015). The study showed an association between midlife
mental distress and higher risk of later dementia, indicating that distress, assessed
by symptoms of anxiety and depression, is a potentially modifiable risk factor for
dementia.
Registry-based longitudinal studies in Austria and Germany provide information on
diagnostic and therapeutic practice in daily routine, including assessment of the
caregiver burden, “putting the person with dementia and their caregivers actively in
the focus of research” (Schaller et al., 2015; p. 1). The Prospective Dementia
Registry Austria (PRODEM) is a longitudinal multi-centre cohort study of AD
patients, which commenced in 2008 (Seiler et al., 2012). The Austrian registry
collects data on clinical evaluation, MR imaging and biobanking based on 6 months
follow-ups over an observational period of 2 years. The registry also collects
information on the use of auxiliary community services by AD patients during the
course of the illness, and on the physical, psychological and economic burden of AD
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on caregivers. Studies conducted to-date using the data have looked at the role of
cognition, functioning, BPSD, co-morbidities, and caregiver’s role in driving cessation
in dementia (Seiler et al., 2012) and quantitative EEG markers of severity of AD
(Garn et al., 2015). The German Bavarian Dementia Survey (BayDem) was
established in 2012 in order to further develop and improve treatment and care for
patients with dementia and their informal caregivers, in particular in rural areas
(Schaller et al., 2015). The registry collects data on medical parameters, activities of
daily living, behavioural symptoms, and living situation of patients. Moreover, the
dementia survey assesses the needs of dementia patients and their carers over the
disease course, their use of community services, perceived social support, caregiver
burden, and the health economic impact of resource use in dementia.
Registries have been utilised to evaluate and refine diagnostic criteria, screening
instruments and diagnostic tests for dementia. The best example was the
Consortium to Establish a Registry for Alzheimer’s Disease (CERAD), established in
1986 in the USA (Fillenbaum et al., 2008; Morris et al., 1989). This project aimed to
standardize evaluation and diagnostic procedures based on longitudinal data
collected from more than 1,000 dementia patients and almost 500 healthy control
subjects recruited by the Alzheimer’s Disease Research Centers and university
programs across the country. The Consortium collected information on the natural
progression of AD, its clinical and neuropsychological correlates, family history, as
well as AD-related behavioural and personality changes. Where possible, a
neuropathological examination of the brain was conducted in order to confirm the
clinical diagnosis. The project was very successful; the Neuropsychology Battery
developed by the Consortium has been used by physicians in clinical practice, by
dementia researchers, and in population-based surveys in the USA and
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internationally. Autopsies based on the neuropathology protocol confirmed the
clinical diagnosis of AD in 87% of patients (Fillenbaum et al., 2008). Moreover,
CERAD health economics studies established that AD was the third (after heart
disease and cancer) most expensive disease in the USA, and that frequency and
duration of hospitalization were greater for AD patients than for control subjects
(Fillenbaum et al., 2001).

Preclinical dementia research registries
An important subcategory of dementia research registries is preclinical registries,
which aim to optimise conduct of clinical trials for interventions in the pre-dementia
phase of Alzheimer’s disease. Examples include the European Prevention of
Alzheimer’s Dementia (EPAD) project (Ritchie et al., 2016) and the Global Alzheimer
Platform (GAP) Trial Ready Cohort for Preclinical/Prodromal Alzheimer’s Disease
(TRC PAD) (Cummings et al., 2012). There is an ongoing collaboration and
coordination between both projects in regards to site certification, ethics, readiness
cohorts, and study protocols.
The European Prevention of Alzheimer’s Dementia initiative (Box 2) was established
in 2015, involving more than 30 universities, patient organisations and commercial
partners throughout Europe and the UK. Drawing on existing national and regional
registers of people at risk of developing Alzheimer’s dementia, the European project
aims to create a novel environment for testing prevention interventions for AD. The
initiative will develop a virtual registry of people at risk of developing AD (N=24,000)
based on existing national/reginal registries, establish a Longitudinal Cohort Study
(N=6,000), and carry out an adaptive, proof-of-concept trial (N=1,500) of
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interventions that could delay (or even prevent) dementia onset. Effective flow of
participants through these three study components will be optimised using innovative
recruitment procedures. For instance, research participant discovery software will
identify individuals to be included in the Longitudinal Cohort Study in order to reduce
screen failure. It is also expected that regular and detailed phenotyping of research
participants in the Longitudinal Cohort Study in regards to characteristics necessary
for selection into the proof-of-concept study will reduce screening failure rate to an
less than 5% (Ritchie et al., 2016).
Box 2. European Prevention of Alzheimer’s Dementia (EPAD)
The European Prevention of Alzheimer’s Dementia project is a major initiative, which
involves more than 30 universities, consumer organisations and commercial partners
throughout Europe and the UK. Together with European Medical Information
Framework-Alzheimer’s Disease (EMIF-AD) and the AETIONOMY projects, EPAD
forms the Innovative Medicines Initiative (IMI) Alzheimer’s disease platform. The
EPAD project began in 2015 to create a novel environment for testing interventions
to prevent Alzheimer’s dementia. It draws on existing national and regional registers
of people at risk of developing Alzheimer’s dementia in order to create an EPAD
register of 24,000 at-risk individuals. These people will be screened and 6000
participants at greatest risk of Alzheimer’s dementia will be selected and invited to
join an EPAD longitudinal cohort study. Finally, 1500 participants from the EPAD
cohort will take part in innovative clinical trials of drugs designed to prevent
Alzheimer’s dementia. EPAD collaborates with similar initiatives worldwide, including
the US-based Global Alzheimer’s Platform (see below).
Source: Ritchie et al. (2016); http://ep-ad.org/
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The goal of the Global Alzheimer Platform (Box 3) is to establish a trial-ready Cohort
to facilitate enrolment into preclinical and prodromal AD cognitive-endpoint trials and
thus advance discovery of drugs for AD (Cummings et al., 2016). This project
identifies potential participants primarily through existing registries in USA (including
Alzheimer’s Prevention Registry), and its initial goal is recruitment of a trial-ready
Cohort comprising of 1,000 preclinical and 1,000 prodromal participants. Selection of
participants is based on adaptive reiterative algorithms using demographic
information, results of online cognitive assessments, and genetic or other clinical
information gathered through remote collection methods. Following biomarker
assessment (e.g., amyloid imaging) and further testing, individuals meeting all entry
criteria will join the GAP Cohort, and consequently clinical AD trials. The algorithmbased approach is expected to increase the number and suitability of patients
referred to trials, to reduce the screen failure rate and the screening cost.
Additionally, the initial online assessments should reduce the burden of collecting
participant data (Cummings et al., 2016).
Box 3. Global Alzheimer Platform Trial Ready Cohort for Preclinical/Prodromal
Alzheimer’s Disease (GAP TRC PAD)
The goal of TRC PAD is to establish a trial-ready GAP Cohort to facilitate enrolment
and improve retention in preclinical and prodromal AD cognitive-endpoint trials and
thus advance discovery of drugs for AD. TRC PAD identifies potential participants
primarily through existing registries in USA (including Alzheimer’s Prevention
Registry). Its initial goal is recruitment of a trial-ready GAP Cohort comprising of
1,000 preclinical and 1,000 prodromal participants. Following biomarker assessment
(e.g., amyloid imaging) and further testing, individuals meeting all entry criteria will
join the GAP Cohort, and consequently clinical AD trials. The web-based
Page 46 of 169

mechanisms of the registry will help to evaluate the feasibility of remote informed econsent process and to validate online cognitive assessment. The TRC PAD will
include the of use mobile computing and sensor technologies to validate the use of
continuous tracking of bio- and clinical markers. The registry also aims to reduce
unexplained variance in cognitive testing through training, certification and
monitoring.
Source: Cummings et al. (2016); http://globalalzplatform.org/about/trial-ready-cohort

Other preclinical research registries are the Alzheimer’s Prevention Initiative (API)
Colombian Registry and the Dominantly Inherited Alzheimer Network (DIAN)
Expanded Registry. The Colombian Registry has been established in collaboration
with

the

US-based

Alzheimer’s

Prevention

Initiative

aiming

to

evaluate

investigational amyloid-modifying treatments in healthy individuals who are at high
risk of developing symptomatic AD (Reiman et al., 2011). The Registry is a database
of contact information about world’s largest early-onset AD kindred in the region of
Antioquia, Colombia, who are willing to participate in research studies. The DIAN
Expanded Registry is an international database for Autosomal Dominant Alzheimer’s
disease drug trials (Morris et al., 2012). It collects contact information from at-risk
individuals, who are interested in participating in research studies.

Epidemiological dementia registries
Registries are valuable tools to collect data on the prevalence, incidence, and risk of
dementia. Nonetheless, the usefulness of dementia registries as epidemiological
surveillance tools is limited due to the fact that there is neither a single source of
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referral for dementia patients nor a simple clinical test to identity people with
dementia in a community. In this way, the models and problems related to registries
for cardiovascular diseases may be more closely related to dementia and
Alzheimer’s disease registries than the model of a cancer registry (Kuller, 1990). The
latter are usually successful as treatment usually occurs in hospitals and requires a
pathologic or surgical diagnosis, which is available for all cases. There are also
limitations regarding the representativeness of dementia patients captured by an
epidemiological registry (AIHW, 2012; Barnhart et al., 1995). These relate to the
limited geographical coverage of local/regional registries and inclusion of people who
are in contact with services due to more severe dementia.
Dementia registries in Spain (Girona) and Argentina are based on an
epidemiological surveillance model, i.e., they maintain an assigned population under
surveillance; provide standardised criteria for case definition, and simple and flexible
system for data collection (Garre-Olmo et al., 2009). Since 2007, the Registry of
Dementias of Girona (ReDeGi) registers all new cases of dementia diagnosed in the
memory clinics of the Health Region of Girona (Catalonia). Between 2007 and 2012,
the Spanish registry included 4,314 dementia cases in hospitals under surveillance
(Calvó-Perxas et al., 2015). The pilot study for the Cognitive Impairment Centralized
Case Registry in Argentina (ReDeCAr) reported 292 new cases in 2010 (Allegri,
2011). A different epidemiological model was adopted by the Regional Registry for
Alzheimer’s Disease and Other Dementias in Tuscany (Italy) (Francesconi et al.,
2007). The registry, based on data linkage using a unique personal identifier
assigned to each citizen at birth, collected data on dementia patients from available
regional health databases: records on hospital discharge, outpatient service, and
prescription medication, as well as the regional mortality registry. Over 1999-2005,
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the Registry captured almost 50,000 cases, which was estimated to be slightly less
than half of all the cases of dementia among the older (65+) residents of Tuscany
(Francesconi et al., 2007). A number of state-wide dementia registries in the USA
are also based on the data linkage model, including the Alzheimer’s Disease and
Related Dementia State Registry in Georgia (Weeks Leonard et al., 2016), West
Virginia (Schreurs, 2010) (Box 4), and the South Carolina Alzheimer's Disease
Registry (Macera et al., 1991).

Box 4. West Virginia Alzheimer’s Disease Registry (WVADR)
The West Virginia Alzheimer’s Disease Registry (WVADR) is a population-based
registry which collects data on AD and related disorders, and informs policy,
planning and research. The West Virginia Legislature mandates that all sources,
including physicians, hospitals, facilities, clinics or other units diagnosing or providing
treatment or care for AD and related disorders, shall provide a report of each case to
the Registry. The Registry was launched in 2011 and is operated by West Virginia
University in partnership with the Blanchette Rockefeller Neurosciences Institute.
The WVADR is an encrypted, password-protected, database of patients with AD and
related dementias. The registry collects data from physicians, and currently neither
patients nor their caregivers can submit information to the database. By 2013 the
registry included over 3,500 entries. In order to address an existing gap in data
collection, in 2015 Medicare data were included in the WVADR, which increased the
number of registry entries to almost 28,000.
Source: Schreurs (2010); http://www.wvadr.hsc.wvu.edu/home/
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The French National Alzheimer Database (La Banque Nationale Alzheimer; BNA)
was established in 2009 under the umbrella of the 2008-2012 National Alzheimer
Plan, to provide epidemiological data and activity indicators for the French memory
units, memory resource and research centres, and independent specialists (Anthony
et al., 2014). The number of registered patients has significantly increased from
approx. 12,500 in 2009/2010 to almost 350,000 by the end of 2012. During the same
period, the participation rate of the memory units increased steadily to 84% and the
total number of independent specialists contributing data on a voluntary basis
doubled.

Registries monitoring quality of dementia care
Dementia quality registries monitor the quality of care and services for patients with
dementia, and informing service planning and development. Such registries have
been successfully established in Scandinavia. The Danish Dementia Registry and
the Swedish Dementia Registry (SveDem) (Box 5), established in 2005 and 2007,
respectively, evaluate the quality of dementia care based on adherence to national
guidelines (Fereshtehnejad et al., 2015). More than 6,500 patients with dementia
were included in the Danish Dementia Registry over 2007-2012 (Fereshtehnejad et
al., 2015). The Danish Dementia Registry monitors dementia evaluation and
management in the secondary health system in the Capital Region of Denmark
(Copenhagen) 3, based on eight dementia-related quality indicators (Johannsen et
al., 2011):
•
3

Percentage of patients with dementia amongst number of referred

Starting in 2016 The Danish Dementia Registry should include the whole country.
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•

>80% of patients should be evaluated within 90 days

•

>90% of patients should have a MMSE performed

•

>80% of patients with an informant should have instrumental activities of daily
living (IADL) accessed with IADL-Functional Activities Questionnaire (IADLFAQ)

•

>90% of patients should have all recommended blood tests

•

>90% of patients should have a structural brain scan (CT/MRI)

•

>80% of patients should have an etiological diagnosis

•

>80% of patients with AD, Dementia with Lewy Bodies and Parkinson Disease
Dementia should be treated with antidementia medication

The SveDem is a national online registry, which collects information about diagnostic
work-up, medical treatment and community support. It collects data for patients
diagnosed with dementia in specialist units, primary care centres and nursing
homes, and includes an annual follow-up. The registry monitors seven clinical
indicators agreed upon by the Swedish Board of Welfare (Religa et al., 2015):
•

Proportion of patients diagnosed during last year in reference to the estimated
overall dementia incidence in Sweden (i.e., approx. 20,000 patients p.a.)

•

Proportion of patients undergoing basic dementia work-up, including patient
history, blood tests, simple cognitive testing and computer tomography (CT)
(aiming for 90%)

•

Proportion of AD patients treated with cholinesterase-inhibitors or memantine
(aiming for 80%)

•

Proportion of patients with dementia treated with antipsychotics in nursing
homes

•

Proportion of patients with dementia receiving day-care
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•

Proportion of patients with dementia living in nursing homes

•

Proportion of patients with dementia followed-up at least once a year

Box 5. Swedish Dementia Registry (SveDem)
The Swedish Dementia Registry (SveDem) is a national quality registry on dementia
disorders. It is financed by the Swedish Association of Local Authorities and Regions
and the Swedish Brain Power network. The aim of SveDem is to improve quality of
diagnosis, treatment and care of patients with dementia disorders in Sweden. The
registry monitors seven clinical indicators agreed upon by the Swedish Board of
Welfare (see p. 45). Data on patients newly diagnosed with dementia and from
annual follow-ups are entered into the web-based registry. SveDem started in May
2007. In October 2016, 63,160 patients with dementia were registered and there
were 46,448 follow-up registrations. All memory clinics in Sweden provide data to
SveDem. Registry data inform further development of the national guidelines for
dementia, enable monitoring quality of care and help to generate new research
hypotheses.
Source: Religa et al. (2015); http://www.ucr.uu.se/svedem/

The Swedish BPSD Registry was established in 2010 with the aim of improving the
quality of care of patients with dementia in nursing homes, and to achieve a national
standard of care in dementia patients in Sweden (Mayer et al. 2014). The registry
provides education to personnel of aged care residential services, facilitates
assessment and management of BPSD in nursing homes, and contributes to
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reduced frequency and severity of symptoms, as well as to lower use of medication
in patients with BPSD.
A national registry to improve the quality of services for people with cognitive
impairment and dementia who use specialist services, such as memory clinics and
geriatric and aged psychiatry clinics, was set up in Norway in 2013 (Persson et al.,
2015). Data from the Norwegian Dementia Registry is used for quality improvement
and for research.

Dementia research volunteer registers
A hindrance in carrying out clinical trials for the treatment of dementia is the difficulty
in recruiting the appropriate populations for studies. Dementia registries are effective
tools to recruit people with dementia, their carers, and healthy people in the
community to research studies and clinical trials. Over the last decade, several
national and local dementia research volunteer registries have been established,
mostly in the UK and the USA. In 2012, the national Alzheimer’s Prevention Registry
(APR), led by Banner Alzheimer’s Institute, was established in the USA to match
people in the general population, who are interested in taking part in studies on AD
and its prevention to researchers (https://www.endalznow.org/) (Langbaum et al.,
2015). By June 2016, more than 215,000 people have joined the registry. A similar
national initiative, Join Dementia Research (JDR) (Box 6), was launched in early
2015 in the UK by the National Institute for Health Research in partnership with
Alzheimer

Scotland,

Alzheimer's

Research

UK

and

Alzheimer's

Society

(https://www.joindementiaresearch.nihr.ac.uk/). The key objective of the registry is to
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increase the number of people with dementia and their carers and other interested
persons involved in dementia research.

Box 6. Join Dementia Research
Join Dementia Research (JDR) is a service which allows people with dementia, their
carers and anyone over the age of 18 with and without dementia, to register their
interest in participating in dementia research and to be matched to suitable studies.
The JDR research volunteer register was launched in 2015 in the UK by the National
Institute for Health Research in partnership with Alzheimer Scotland, Alzheimer’s
Research UK and Alzheimer’s Society. The key objective of the JDR initiative is to
increase the number of people with dementia and their carers and other interested
people involved in dementia research. The service is available nationwide. JDR is a
generalisable and scalable platform, and in two years developed a community of
over 27,000 volunteers and 760 researchers across 171 research organisations, and
supported more than 150 studies.
Source: https://www.joindementiaresearch.nihr.ac.uk

Several local/regional research volunteer registries, based on recruitment through
medical professionals and health services, including GPs, have been established in
the UK. The Scottish Dementia Research Interest Register was set up by the
Scottish Dementia Clinical Research Network in 2008 (Russ et al., 2015). The
registrants are individuals from a variety of demographic backgrounds with a
diagnosis of dementia or a related cognitive disorder. Patients, who were interested
in participating in studies and who have consented (if a person lacked capacity, the
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consent was obtained from a legal representative) to the storage of information on
demographic, cognitive, functional and behavioural measures, were referred to the
registry by their clinician. A recent study based on a cohort of 730 persons with
dementia drawn from the Scottish Dementia Research Interest Register has shown
that neuropsychiatric symptoms (as measured by the total NPI score) predicted
acute general hospital admission in people with dementia (Russ et al., 2015).
Dementia Register (DemReg), established as a part of the North Thames DeNDRoN
and the EVIDEM programme, is a registry of people with dementia and their carers
who are willing to participate in studies (Illife et al., 2011). Participants have been
identified through primary and secondary health care, social care, community care
and voluntary sector organisations in the North Thames DeNDRoN region. The
registry facilitated the first UK study exploring the motivations of patients with
dementia and cognitive impairment and their carers for joining a dementia research
register (Avent et al., 2013). Interviews with over 100 registrants highlighted the
importance of altruistic motives over personal benefits. CHARIOT (Cognitive Health
in Ageing Register: Investigational, Observational and Trial studies in dementia
research), set up at the Imperial College London, is a community-based register of
individuals (60+) with and without dementia, who have been recruited from GP
surgeries in the London area (Larsen et al., 2015). The CHARIOT-Prospective
Readiness Cohort study is one of the first projects involving the registry participants
(N>500) (Ropacki et al., 2015). The study will collect data on clinical outcome
assessments on functional decline, prognostic factors, course of disease, and
disease burden on patients in the early stage of disease. In addition, it will develop a
well-characterized cohort, followed for up to 4 years, for future early AD clinical trials.
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Practical/measurable outcomes of dementia registries
Dementia registries serve many purposes and significantly contribute to outcomes in
terms of dementia research, clinical practice and policy.

Research outcomes and publications
Dementia research registries in South Korea (Park et al., 2011), Norway (Bergh et al.
2015) and the USA (Beekly et al., 2004; 2007; Fillenbaum et al., 2008), have been
facilitating studies on the aetiology and natural progression of dementia. More than
100 papers presenting findings from the Consortium to Establish a Registry for
Alzheimer’s Disease have been published in English-speaking scientific medical
journals between 1988 and 2003 4. Almost 600 publications, including peer-reviewed
papers and conference abstracts, have been produced utilising the National
Alzheimer’s Coordinating Center data over 2011-2016 5. Since 2009, the data
collected by the Swedish Dementia Registry have stimulated more than 70 peer
reviewed articles and conference presentations in English and in Swedish 6.
Appendix 5 presents examples of research outcomes based on data from dementia
registries in Sweden, Austria, Korea and the USA.

Recruitment of research volunteers
Volunteer registries of people concerned about cognitive decline, healthy volunteers,
and people with dementia and cognitive impairment (as well as their carers), who

4

http://cerad.mc.duke.edu/Publications.htm
https://www.alz.washington.edu/cgibin/broker93?_service=naccnew9&_program=naccwww.pubrep1.sas&TYPEF=DISPLAYIDS
6
http://www.ucr.uu.se/svedem/index.php/2014-09-10-11-50-24/vetenskapliga-publikationer
5
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express an interest in participating in research in general, rather than volunteering
for specific studies, are invaluable tools for both participants and dementia
researchers. Such registries raise community awareness of dementia research, care
and prevention, and provide an opportunity for members of the public and patients to
contribute to studies. Researchers benefit by having access to research-ready (and
pre-screened) populations, and can more accurately assess the feasibility of the
study (Illife et al., 2011).
Dementia volunteer registries based on population and clinical samples have been
very successful. The Join Dementia Research initiative has recruited more than
22,500 community volunteers in the UK between January 2015 and September
2016, and more than 215,000 people in the USA have joined the APR between 2012
and June 2016; many of whom have already participated in studies. Also patients
with dementia and cognitive impairment registered in the Scottish Dementia
Research Interest Register and the UK Dementia Register (DemReg) have been
contributing to research. Such studies have looked at the use of the cognitive
assessment tools in AD (Law et al., 2012), prediction of general hospital admission
in people with dementia (Russ et al., 2015), and motivations for joining a dementia
research register (Avent et al., 2013).

Standardisation of evaluation and diagnosis procedures
The Consortium to Establish a Registry for Alzheimer’s Disease was successful in
standardizing procedures for the evaluation and diagnosis of patients with AD
(Fillenbaum et al., 2008). Its major standardized assessment instruments have been
translated into many languages, including Bulgarian, Chinese, Dutch, Finnish,
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French, German, Italian, Japanese, Korean, Arabic, Norwegian, Portuguese, and
Spanish, and have been used by physicians and dementia researchers in clinical
practice and in population-based surveys. Ongoing research registries, such as the
European Prevention of Alzheimer’s Dementia project (Ritchie et al., 2016) and
growing interest in the international harmonisation and data sharing for longitudinal
research cohorts (Khachaturian et al., 2013), provide additional stimulus for
standardisation of evaluation and diagnostic procedures for dementia. Such
collaborative initiatives also call for feasible ethical and legal frameworks in regards
to patient consent, privacy and data protection (OECD, 2015).

Monitoring the quality of dementia care
Dementia registries inform everyday clinical practice in dementia care. Quality
registries in Denmark and Sweden use sets of indicators to monitor the provision of
care and to provide feedback to health providers. Data from both registries show that
the targets of most quality indicators are being met (e.g., an etiological diagnosis has
been concluded in more than 80% of cases and structural brain imaging and MMSE
have been performed in more than 90%), although some improvements, such as
reduced use of antipsychotics at the time of diagnosis in Sweden, are required
(Fereshtehnejad et al., 2015). The SveDem annual report informs medical and care
professionals about the quality of dementia care in the country. Additionally, each
unit participating in SveDem has ongoing access to descriptive statistics from its own
registered online data, which allows for comparison with regional and national
indicators (Religa et al., 2015).
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Informing policy and service planning
Dementia registries are valuable resources for local/national governments, policy
makers, and health economists to assist with planning, provision and assessment of
outcomes for health delivery. Registries usually publish annual reports to inform
administrative and political decision-makers about the numbers of dementia patients,
their sociodemographic and clinical profiles, follow-up data (where available), and
the quality of diagnosis, treatment and care. The registry data can also provide
information to calculate the costs of diagnostic procedures for dementia patients. For
example, in Sweden in 2010 the estimated average costs of dementia diagnosis per
patient based on the registry data were US$ 968 in primary care and US$ 1,669 in
specialist care (Wimo et al, 2013a). It is important to consider the representativeness
of the population of people with dementia captured by a registry when using the
registry data to inform service planning and policy (AIHW, 2012). For instance, the
registry may capture mostly patients using health and aged care services due to the
more advanced stages of the condition. This may lead to underrepresentation and
underestimation of the numbers and needs of people in the earlier stages of
dementia.

Cost-effectiveness of dementia diagnosis and care
The substantial global cost of dementia (US$ 604 b p.a.) calls for development of
cost-effective medical and social care interventions and evidence-based prevention
strategies (Wimo et al., 2013b). Wimo and his colleagues (2013b) noted that “only by
investing now in research and cost-effective approaches to early diagnosis and care
can

future

societal

costs

be

anticipated

and

managed.

Underdiagnosis,
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misdiagnosis, and undertreatment (are) not cost-effective” (p. 9). Many approaches
to care for people with dementia, such as professional home care (Wübker et al.,
2015) and peer support (Willis, Semple, & de Waal, 2016), can help dementia
patients and are cost effective. We know of no study that has evaluated the costeffectiveness of dementia registries despite evidence from other areas of medicine,
such as hip arthroplasty, cystic fibrosis, cancer, ophthalmology, and rheumatology,
that patient registries can significantly contribute to lowering the costs of health care
(Larsson et al., 2011). For instance, in the USA, a cystic fibrosis registry contributed
to the saving of US$ 23m p.a. in avoided infection-related costs, which equates to
approximately 2% of the total costs of care for the condition (Larsson et al., 2011).
The National Joint Replacement Registry in Australia has contributed to a significant
decline in the proportion of revisions in hip and knee procedures related to annual
cost saving of AU$ 44.6 m (approx. US$ 34.1 m) (Graves, 2008). Given the wide
application and purposes of dementia registries, it can be expected that they
facilitate better diagnosis, management and care of people with dementia, as well as
carer support, across the course of the illness, and thus significantly reduce the cost
of dementia. For instance, a National Alzheimer’s Coordinating Center study
comparing clinical diagnosis of AD with neuropathologic results at autopsy reported
on inappropriate medication regimen in misdiagnosed patients, which could not only
adversely affect their health outcomes, but also increased healthcare costs (Gaugler
et al., 2013). In addition, dementia registries help to reduce the cost of research
recruitment, as they provide well-established infrastructure for recruiting and
following patients in randomized clinical trials and other types of studies in every-day
healthcare environment (Adami & Hernán, 2015; Illife et al., 2011).
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Active engagement with healthcare staff
Dementia registries provide a valuable platform for active engagement of
researchers, professional bodies monitoring and evaluating quality of care, and
policy makers with physicians and healthcare staff (Larsson et al., 2011). Collection
and dissemination of quality of care data through the registry supports education and
training of medical personnel. For instance, the Swedish BPSD Registry offers 2days training on dementia, its subtypes, BPSD and relevant assessment scales, for
the health and aged care personnel utilising the registry (Mayer et al., 2014). A
significant component of the Consortium to Establish a Registry for Alzheimer’s
Disease was an ongoing communication with participating Alzheimer Disease
Centres through newsletters, mailings, fax, telephone, and e-mail (Fillenbaum et al.,
2008). In addition, there were annual face-to-face meetings, usually organised at the
meetings of professional societies. Similarly, the Camberwell Dementia Case
Register in the UK provided occasional informal training in participating healthcare
agencies (Holmes, 1996).

Monitoring epidemiology of dementia
Dementia registries are useful epidemiological tools. An example is the French
National Alzheimer Database which collects epidemiological data and activity
indicators from memory units, resource and research centres, and independent
specialists (Anthony et al., 2014). The French database has been very successful in
terms of increasing numbers of participating centres/specialist and registered
patients (approx. 350,000 at the end of 2012). Still, due to the limited coverage of the
population of dementia patients, at present the database cannot be used to extract
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valid French prevalence figures (Anthony et al., 2014). Other epidemiological
dementia registries have been operating in Argentina (Allegri, 2011), Italy
(Francesconi et al., 2007), Spain (Garre-Olmo et al., 2009), and state-wide in the
USA (Macera et al., 1991; Weeks Leonard et al., 2016).

International collaboration in dementia research and care
Registries also encourage interdisciplinary and international collaboration. The
European Prevention of Alzheimer’s Dementia (EPAD) initiative involves many
international project partners, such as universities, patient organisations and
commercial organisations, and has assembled over 30 contributing national/regional
cohorts (Ritchie et al., 2016). Its stakeholders closely collaborate with partners in the
USA, Canada, Japan and Australia with the “ultimate aim … to align knowledge and
effort by drawing from distinct projects that have similar objectives (Ritchie et al.,
2016; p. 7). Data collected by the Scandinavian quality registries allow for
international comparisons of patient demographics, diagnostic work-up, and the
everyday practice of dementia care. A comparison study of the Swedish Dementia
Registry (SveDem) and the Danish Dementia Registry revealed that patient
characteristics in the two registries were quite similar with minor differences in the
diagnostic practice and the use of anti-dementia medication in Denmark and Sweden
(Fereshtehnejad et al., 2015). Other studies using registry data compared the
frequency and diagnostic procedures for dementia, including early onset dementia,
in specialist settings across countries (Garre-Olmo et al., 2016; Konijnenberg et al.,
2016). As much as possible, and feasible for individual registries, registry datasets,
participant consent and data collection procedures should be standardised to enable
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and to develop international collaboration and comparisons (see Report section on
Standardisation for more details).
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Practicalities of hosting a (dementia) registry
The technical, organisational and logistic challenges of establishing and maintaining
a (dementia) registry are substantial (ACSQHC, 2008), and depend on the category
and aims of an individual registry. In general, the key activities involved in setting up
a registry include deciding on its objectives, establishing a governance model and
setting up collaboration with clinicians, consumers (vide infra) and other relevant
stakeholders, and ensuring ongoing and sustainable funding. Operation of a registry
involves raising patient and general public awareness and managing the consent
and recruitment process. Other components are development of IT platforms,
procedures

for

data

collection

and

management,

bio-statistical

analysis,

interpretation of results, and, quality improvement, especially in case of clinical
quality registries.
Development and operation of a registry is based on collaboration with many
stakeholders: clinical and professional groups, local/regional and national health
authorities, patient advocacy and consumer groups (persons at risk, patients and
caregivers where appropriate), service providers, policy makers and bureaucrats and
academic organisations. A registry should be established in a strong research
environment providing access to expertise in clinical medicine and epidemiology,
clinical data management, biostatistics, bioethics, privacy law, research governance,
and clinical quality improvement (ACSQHC, 2008).
Below we present major considerations in development and operation of a dementia
registry. As the existing Australian (ACSQHC, 2008) and international literature and
operational frameworks focus mostly on registries monitoring quality of care (Gliklich
et al., 2014; Lundström, 2005), some of the presented material may be less
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applicable to other types of dementia registries, such as research registries or
research volunteer registries.

Registry dataset
Consideration of data items and data collection procedures is key to planning the
operations of a registry, which are closely linked to the objectives of a registry
(ACSQHC, 2008; Lundström, 2005). Whenever possible, collected information
should be restricted to a minimum; confined to a limited series of essential items
tailored for the purpose of the registry. A typical registry limits data collection to
information that allows identification of the patient in order to facilitate follow-up,
information on the clinical condition and major co-morbidities, interventions (e.g.,
surgical procedures), key elements of the process of care, and prognostic factors
required for risk adjustment (see section on Risk Adjustment) (ACSQHC, 2008). The
basic registry data may also include information on the objective and patient reported
outcomes, such as quality of life, and impact of care on daily living. This minimum
data-set comprises the “data-spine” of the registry. Additional items may be added
for time-limited data collection to answer specific research or clinical questions.
Additional data may be collected from a randomly selected sample of units or from
all participating units for a short period.
There is a relationship between the optimal number of registry variables and the
volume of the condition or treatment. Registration of rare diseases or unusual
treatments can allow more variables, while highly prevalent conditions and popular
treatments may necessitate collection of less information (Lundström, 2005). It is
recommended to restrict the number of variables in the first year(s) of a registry’s
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operation. It may be easier to add new variables over time than to start with too
much data to be collected, and achieve poor cooperation of services and limited
coverage. “There are several examples of registries that have gone under due to
overly inflated ambitions with too many variables that were to be registered”
(Lundström, 2005; p. 6). Sometimes the registry data items need to be updated or
changed; however, unnecessary change of variables should be avoided (Lundström,
2005). The major benefit of a registry is that it allows monitoring of trends and
changes over time. Frequent changes make such monitoring difficult or even
impossible. They also necessitate changes to the registry infrastructure and
additional training of persons involved in data collection and entry.
In case of dementia registries, there is some variation in the data elements
depending on the purpose of a registry (Appendix 2 and 3). Nonetheless, the review
of registries shows that the minimum datasets in dementia registries include: a) data
on service provider, b) socio-demographic information on the patient, including
informant/carer/caregiver contact details, c) diagnosis, d) functional measure(s), e)
cognitive measure(s), f) diagnostic work-up, and g) medication/treatment. Some
dementia registries include other information, such as patient’s medical history,
family history of dementia, and medical comorbidity. Appendix 6 presents an
overview of available minimum data sets in dementia registries.
An important consideration in dementia registries is whether to include patients
already diagnosed with dementia, people with cognitive impairment, people at risk
for cognitive decline and/or healthy individuals. All of these populations provide
valuable information, depending on the aims and types of registries. For instance,
many research volunteer registries include individuals with mild cognitive impairment
(MCI), preclinical and prodromal Alzheimer’s disease and/or healthy controls, who
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can be recruited into a wide range of studies (e.g., Langbaum et al., 2015). On the
other hand, registries monitoring quality of care and registries collecting
epidemiological data on dementia include only diagnosed patients (e.g., Anthony et
al., 2014). Other registries offer a multi-tiered approach as they recruit people at risk
of developing AD, a subsample of whom will be recruited into longitudinal studies,
and further, into clinical dementia trials (Ritchie et al., 2016).
The National Dementia Data Analysis and Development Reference Group in
Australia designed a national framework for proposed dementia data elements
(AIHW, 2007) (Appendix 7). The framework includes six categories of data elements
that could be used in a wide range of collections. Although each data element stands
alone to provide information on a particular aspect of the condition; together they
offer a comprehensive picture of dementia: a) identification of cognitive impairment
and dementia, b) cognitive impairment and dementia diagnosis information, c)
current behaviour related to dementia and its impact on care, d) coexisting health
conditions, e) impact of caring, and f) reporter details. The framework suggests three
levels of data collection: essential, highly desirable and desirable, which differ in
regards to the complexity and amount of data elements. The proposed
categorisation is not prescriptive, and the use of particular data elements depends
on the underlying purpose and nature of data collection, and its primary focus either
on people with dementia or/and their carers.

Data collection
Collection of data in day-to-day routine healthcare is often perceived by healthcare
personnel as an additional work task. There is a need for a balance between the
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demand for data and “reporting fatigue” (see section on Reporting Fatigue). A
successful registry requires a sustainable workflow model, with minimal disruption,
which can be easily integrated into the everyday practice of medical personnel
contributing to a registry. In addition, the process of data collection must not place an
unnecessary burden or financial cost on patients and other users of health services
(ACSQHC, 2014). Online database systems have made it possible to limit the
mandatory variables that must be registered in every case, and allowing for optional
variables, which can be entered by those who want to provide a more detailed
registration.
In addition to being brief, the registry data items must be epidemiologically sound,
i.e. routinely collected in clinical records, defined in a consistent fashion, and not
based on clinical judgement (i.e., objective) (ACSQHC, 2008). To avoid bias,
validated and standardised tools should be used for collection of data. Ideally, data
capture should be performed without unnecessary delay, and in the place of care.
Regular audits in a sample of cases against source records help to ensure the
validity/reliability of the registry data, and in-built data management processes, such
as data range and validity checks, help to identify inaccurate or incomplete data.
The risk of reporting fatigue should not be underestimated, especially as the
numbers of new registries increase (Emilsson et al., 2014). This is particularly
pertinent to the primary care settings, where patients often present with a range of
complaints, each of which may require registration in a specialised registry. An
integration of the registry infrastructure with the IT systems already in place within
the national healthcare systems (where electronic health records or administrative
systems exist) enables automatic data capture and significantly reduces the burden
of data entry. In addition, using existing data sources, such as administrative data,
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and linkage to other registers, helps to avoid duplication of data capture. There may
also be an option of merging registries capturing data in similar clinical fields. An
example is a merger of three Swedish pregnancy-related registries (maternal health,
prenatal diagnosis, and foetal diagnostic) into the Swedish Pregnancy Register
(Emilsson et al., 2014). Such amalgamations may result in shared infrastructure,
reduction in duplicate data recording, and improved patient follow-up. A potential
disadvantage is decreased flexibility of the expanded system. Also, in some cases,
combining separate data sources may necessitate integration of different coding
systems and effectively managing conflicting data (Baron & Weiderpass, 2000).

Standardisation
Standardisation of registries and datasets is the sine qua non of truly international
initiatives in dementia research in the era of big data (OECD, 2013). International
collaboration is facilitated by standardising and integrating existing datasets,
harmonisation of ongoing international research initiatives (i.e., interoperability), and
defining international data-sharing guidelines, including the challenges of informed
consent (Khachaturian et al., 2013). The European Prevention of Alzheimer’s
Dementia project (Ritchie et al., 2016) and the International Database for
Longitudinal Studies on Aging and Dementia (OECD, 2015) are examples of
initiatives aiming at integrating existing international datasets. Interoperability
requires agreeing on study standards and protocols, including diagnostic systems for
dementia, and allows data pooling, exchange and linkage (Deetjen, Meyer, &
Schroeder, 2015). Public policy initiatives on international level are necessary to
enable collaborative data-sharing, especially regarding legal frameworks for privacy
and data protection and ethical guidelines for participant consent (Deetjen et al.,
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2015). The need for policies to effectively protect people against misuse of their data
must be balanced with conditions promoting medical advances in dementia
prevention, diagnosis, treatment and care. Innovative models of consent, such as
adaptive/dynamic consent, which allows participants to re-consent for any “new” use
of their data and/or change their consent choices over time can meet ethical and
legal standards and at the same time, facilitate effective data sharing (OECD, 2015).
Appendix 6 presents available minimum datasets in existing dementia registries.

Registry quality
Registries vary in regards to the level of detail, completeness, and accuracy of the
collected data (Black & Payne, 2003). High quality registries provide data informing
evaluative research and clinical audit, while other registries provide only basic
descriptive information. These differences should be acknowledged as “failure to
appreciate such diversity has led both to the underuse and the misuse of databases”
(Black & Payne, 2003; p. 348). A standardised checklist for assessing the quality of
clinical databases has been developed in order to address common methodological
threats to the reliability, internal validity, and generalisability of data and to enable
meaningful comparisons between registries (Table 3) (Black & Payne, 2003) 7. The
checklist

includes

four

aspects

of

coverage

of

data

collection

(i.e.,

representativeness, inclusion, extensiveness, and completeness) and six aspects of
accuracy of data collection (i.e., quantitative data collection, variable definition, data
collection rules, reliability of data coding, independence of observations of outcomes,

7

Other approaches to the evaluation of surveillance systems, including registries, have been
presented in the literature (e.g., Calba et al. 2015; German et al., 2001); a detailed discussion of this
topic is beyond the scope of the document.
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and data validation). The attainment levels for each of these criteria range from level
1 (the simplest and the least rigorous level) to level 4 (the most sophisticated and the
most rigorous level). A modified version of the assessment checklist has been
successfully used to survey the quality of clinical registries in Australia (Evans et al.,
2011).
A survey of multicentre clinical databases in the UK reported an association between
characteristics of the databases and the quality of registered data (Black, Barker, &
Payne, 2004). For instance, independent assessment of outcome was better in
regional databases; however, the quality data validation, such as range and
consistency checks, was better in national databases. Better recruitment and
validation were associated with routine linkage to other databases and with having
an epidemiologist or a statistician as a member of the registry management team.
Table 3. Criteria for assessing the
(Black & Payne, 2003)
Criteria
Level 1
Extent to which
No evidence or
the eligible
unlikely
population is
representative of
the country
Completeness of Few (<80%) or
recruitment of
unknown
eligible
population
Variables
• identifier
included in the
• admin info
database
• condition or
intervention

Completeness of Few (<50%) or
data (%
unknown
variables at least

coverage and accuracy of a clinical database
Level 2
Some
evidence

Level 3
Good
evidence

Level 4
Total
population of
country
included

Some (8089%)

Most (9097%)

All or almost all
(>97%)

• identifier
• admin info
• condition or
intervention
• short term
or long term
outcome

• identifier
• admin info
• condition
• intervention
• short term or
long term
outcome
• major known
confounders

Some (5079%)

Most (8097%)

• identifier
• admin info
• condition
• intervention
• short term
outcome
• major known
confounders
• long term
outcome
All or almost all
(>97%)
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95% complete)
Form in which
continuous data*
are collected (%
collected as raw
data)
Use of explicit
definitions for
variables
Use of explicit
rules for
deciding how
variables are
recorded**
Reliability of
coding of
conditions and
interventions
Independence of
observations of
primary outcome

Extent to which
data are
validated

Few (<70%) or
unknown

Some (7089%)

Most (9097%)

All or almost all
(>97%) or no
continuous data
collected

None

Some
(<50%)

Most (5097%)

All or almost all
(>97%)

None

Some
(<50%)

Most (5097%)

All or almost all
(>97%)

Not tested

Poor

Fair

Good

Outcome not
included or
independence
unknown

Observer
neither
independent
nor blinded
to
intervention

Independent
observer not
blinded to
intervention

No validation

Range or
consistency
checks

Range and
consistency
checks

Independent
observer
blinded to
intervention or
not necessary
(objective
outcome)***
Range and
consistency
checks, and
external
validation using
alternative
source

* Excluding dates
** E.g., timing of physiological measures or distinguishing primary from secondary
diagnoses
*** E.g., death or laboratory test

Registry cost, funding and sustainability
Funding needs must be examined in context of setting up a new registry, the
projected duration of data collection, and long-term sustainability (Lundström, 2005).
Although registries can be expensive activities, which require considerable
investment, their cost needs to be judged against improvements in the quality of
healthcare and cost savings gained from the collected data (ACSQHC, 2009). The
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detailed amount of funding is determined by the scope of a registry, the rigor and the
method of data collection, existing data sources/infrastructure, and planned audits
(Gliklich et al., 2014). Registries with good coverage and accuracy most likely will
require significant and continuing funding. For instance, in Australia, the cost of
establishing a major national registry (50,000 cases reported annually), including the
cost of the IT systems, has been estimated in 2013 dollars at AU$ 750K-1 m
(approximately USD500-750,000) and the cost of maintaining such a registry at AU$
1-1.5 m p.a. (approximately USD 0.75-1m) (ACSQHC, 2013; Monash University,
2013). Typically registry costs include the online data system, developing and testing
the minimum data-set, data-collection and reporting, outcome determination (via
follow-up or data-linkage), and statistical analysis. Funding is also required to cover
the costs of the registry governance, collaboration with stakeholders, ethics
approvals, and implementation of quality assurance procedures (ACSQHC, 2008). In
general, the larger the scope of data, the higher the number of sites and patients
involved, and the wider the variety of patient characteristics to be recorded, the
greater the registry expense (Gliklich et al., 2014).
Contributions to registries can be received from patient and/or specialist
associations, research bodies, foundations, and national/local governments. Industry
contributions should be carefully considered in the relation to the registry’s credibility
and neutrality. For instance, the Swedish Dementia Registry does not involve
sponsors related to the pharmaceutical industry (Religa et al., 2015).
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Data storage and security
An ideal registry would be embedded within a national computerised medical records
system that allows direct import and export of data. However, this would only
possible when the national medical records systems and a registry used the same
standards for information technology, structure, and concepts (Lundström, 2005).
Alternatively, there exist many procedures and systems for data collection, and some
are better suited for the needs of a particular registry than others (Gliklich et al.,
2014). In general, web-based registries enhance and simplify the processes of data
collection, storing, monitoring, processing, and reporting (Gliklich et al., 2014;
Lundström, 2005). An online registry system includes several components: a
database, entry forms, report forms, and a web address, which is able to handle
encrypted material with a SSL (Secure Sockets Layer) certificate, i.e., a protocol for
managing the security of a message transmission on the Internet (Lundström, 2005).
An online database is supported an administrative system, which handles updates of
the web address, form modifications, usernames and passwords. The protocols of
collection, storage and transmission of registry data have to conform to the relevant
national legislation and regulations, as well as national registry standards and
guidelines, where such exist. For example, the Framework for Australian clinical
quality

registries

(ACSQHC,

2014),

includes

guidelines

for

requirements

specifications, infrastructure and technical standard, logical architecture and design,
and security compliance.
Recent advances in the use of big data in dementia, including linkage of datasets in
epidemiological dementia registries (e.g., Francesconi et al., 2007), require
development of technical infrastructure and high performance computing approaches
for health data mining and modelling (Khachaturian et al., 2013). “Cloud computing”,
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i.e., the use of a network of remote servers hosted on the Internet to store, manage
and

process

data,

has

been

increasingly

used

in

healthcare,

including

telemedicine/teleconsultation, therapy, medical imaging, patient self-management,
hospital management and information systems, and secondary use of data (Griebel
et al., 2015). The computing power and storage capacities, as well as high flexibility,
scalability and accessibility of resources, are benefits which could be harnessed by
registries. Yet, involvement of external cloud partners, including commercial
providers, raise issues of safety and security of sensitive health data (Griebel et al.,
2015).

Data linkage
Data (or record) linkage brings together information from different sources, such as
sets of medical charts or vital records, relating to the same individual or event into a
single file (Dusetzina et al., 2014). Linkage of “deep” biological and clinical data and
“broad” population-based health and health care data can advance the
understanding of progression of dementia and the complex interplay between genes
and the environment in the etiology of the condition (OECD, 2015). Effective linkage
is contingent upon access to quality biological, clinical and population data,
advanced information technology and information management, human skills, tools
and methods for record linkage and analysis. Supportive governance structures and
ethical and legal standards, which enable data sharing while ensuring privacy and
security of data, are necessary (OECD, 2014).
It has been noted that “the value of data explodes when it can be shared and linked
with other data, thus data integration is a major creator of value” (OECD, 2014; p.
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28). There is much potential in linking data across health, care, research and
administrative systems using electronic health records and/or dementia registries
(OECD, 2015). For instance, a linkage study between the Swedish dementia registry
(SveDem) and the Swedish National Patient Registry provided information on clinical
risk factors and comorbidity profile in dementia patients (Fereshtehnejad et al.,
2014). Linking of data from the Nord-Trøndelag Health Study and a dementia
registry in Norway allowed studying the relationship between midlife mental distress
and risk for dementia over time (Skogen et al., 2015). In addition, electronic health
records allow linking patient data across all health and care settings; however, their
implementation is costly and time-consuming. Countries leading the way in this
process, such as Canada, Denmark, Finland, Israel, Korea, New Zealand,
Singapore, Sweden and the United Kingdom, use personal identifiers to link data to
monitor adverse events, evaluate quality and cost-effectiveness, and support
research; still, to-date only few such initiatives focus specifically on dementia
(OECD, 2015).

Reporting and feedback
Reporting requirements and timelines are related to the type and purposes of a
registry. For instance, clinical quality registries provide regular performance feedback
to clinicians and healthcare services, including identification of best performing units,
outliers (i.e., indicator values falling outside the expected range of performance),
data on compliance with clinical guidelines, variation in outcomes, and early
warnings for deteriorating outcomes (ACSQHC, 2008; Lundström, 2005). In general,
a registry should publish publicly available annual reports presenting aggregated
data, which inform medical professionals, as well as administrative and political
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decision-makers about the registry outcomes and findings. A registry should also
enable its individual users/units to retrieve ad-hoc reports presenting their own data,
which is a functionality easily built-in into an online registry system.

Registry governance
A formalised registry governance structure helps to oversee the overall direction and
operations of the registry, as well as its accountability, optimal use of resources, and
high quality outcomes (ACSQHC, 2008; Gliklich et al., 2014). Whichever governance
model is adopted, it must accommodate all the registry stakeholders, and facilitate
effective collaboration to achieve the goals of a particular registry. Effective and
transparent governance arrangements are particularly important when multiple
stakeholders are involved. All aspects of governance should be formalised in registry
policies.

Ethics and privacy
Development and operation of patient registries must be guided by relevant ethical
and legal guidelines (Gliklich et al., 2014). While many general principles regarding
operation of registries are similar between countries, there are differences regarding
requirements for ethics committees, recruitment process and informed consent,
confidentiality and privacy, and conditions for data linkage. Groups developing
registries in individual countries should consult relevant national and local
regulations.
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Recommendations
There are a number of critical elements in setting up a dementia registry (Hughes et
al., 1989; Kuller, 1990; Richesson & Vehik, 2010). While recommendations
presented below may be applied differently to different categories of dementia
registries, e.g., the infrastructure and the process of data collection in dementia
research registries will be different to data collection in registries monitoring quality of
dementia care, the following principles apply generally:
1. Evaluate alternatives for development of a registry. Given the high cost of setting
up and operating a dementia registry, including long term commitment of
stakeholders and sustainability of funding, the essential question is whether a
registry is the best method of collecting the data of interest. For instance,
registries monitoring quality of care provide observational data and cannot
replace RCTs in the evaluation of the effectiveness of interventions. Also, given
the involvement of health care staff in data collection as a part of everyday
clinical practice, the amount of mandatory information must be restricted to the
minimum. The critical question is “can this [data collection] be done in any other
way? If the answer is yes, then it is probable that the register is a luxury”
(Weddell, 1973; p. 227).
2. Define and document the purpose of the registry. The intended purpose and
available funding determine design and scope of a dementia registry. As
presented in this document, there are many categories of dementia registries.
Each category serves a particular purpose(s), and “no single [dementia] registry
will be able to solve all problems” (Kuller, 1990; p. 200). Although categories
often overlap, e.g., quality of care registries can provide research data, and
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epidemiological registries support clinical practice, the purposes of the registry
have to be clearly defined and agreed upon by the registry stakeholders.
3. Develop

leadership/governance

structure

and

registry

policies:

Effective

operation requires a multidisciplinary set of skills and involvement of a range of
stakeholders, including clinicians, researchers, epidemiologists, statisticians,
dementia patients and families, policy makers, patient advocacy groups, and
regulatory agencies. Appendix 3 presents several governance models of existing
dementia registries, which reflect the purposes and structure of individual
registries. A registry requires development of policy documents, which provide
guidelines regarding data management, access, and security, communications,
publications, reporting, and privacy.
4. Develop adequate infrastructure for data entry, storage and access. It is
recommended that registries use web-based infrastructure, as user-friendly
online

technology

facilitates

data

collection,

processing,

and

reporting

(Lundström, 2005). Use of electronic databases supports data linkage, and
where available, allows automatic data capture from existing e-health records
and administrative data systems. National legislation and regulations should
inform development of registry protocols for safe and secure collection, storage
and transmission of electronic data.
5. Identify data sources and data collection procedures. Collection of data on
dementia from multiple, diverse and often dispersed sites, including general
practice, memory clinics, independent specialists, and residential aged care
facilities, is a significant challenge. This can be addressed by standardising the
process of data collection and data entry through publishing eligibility criteria,
metadata, and data dictionaries. The use of standard definitions, terminology and
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specifications ensures the consistency of data, and enables meaningful
comparisons with other data sources and effective linkage to other registers and
databases, including sharing data across countries.
6. Define the registry population, including case definition. Use of reliable and valid
diagnostic methods for dementia and/or cognitive impairment, such as DSM, ICD,
or National Institute of Neurological and Communicative Disorders and Stroke
and Alzheimer’s Disease and Related Disorders Association (NINCDS-ADRDA)
(McKhann et al., 2011), ensures collection of quality data. Depending on the
aims, some registries may have a limited geographical coverage, limited time
period for data collection, or may focus on particular patient attributes, such as a
subtype of dementia or age group.
7. Decide on the scope of data collection and data collection instruments. Data
elements included in a dementia registry should reflect the goals, resources and
a category of the registry. Collected data should be acceptable to patients with
dementia, their carers, and healthcare personnel, and should keep the burden of
response and data collection to the minimum. Data collection instruments should
be valid, reliable, and standardised across settings, regions or countries.
Standardisation of registries and datasets is necessary to enable international
data sharing.
8. Set up quality control procedures for a dementia registry. A registry is only as
good as the data it collects, and it is essential that the registry data are of high
quality and serve the registry purposes. Procedures and policies to ensure
completeness and validity of data should be developed before the data collection
commences, and reviewed at regular intervals. A range of factors ensure the
quality of registry data: adherence to the procedures of data collection, clear
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definition and structure of data elements, sufficient training of the personnel
involved in data collection, and good procedures for handling problems with data,
such as data entry errors and missing data.
9. Continually re-evaluate purpose and operation of the registry. The operation and
value of a registry must be routinely examined to ensure that the purpose still
holds and is being achieved. Continuing funding of a registry should be based on
a review of its ongoing performance, relevance, and impact. If registry objectives
are not met, they “should be revised or the register closed. The least successful
registers seem to be those which attempt to meet ill-defined needs” (Weddell,
1973; p. 226). Where applicable, a plan or criteria for closing a registry should be
specified at the commencement of the project.

As mentioned earlier in the Report (see section on definitions and classifications of
registries), the Australian Commission on Safety and Quality in Health Care
developed a suite of freely available key documents, which present the principles of
operation,

governance

and

technical

requirements

of

clinical

quality

registries(https://www.safetyandquality.gov.au/our-work/information-strategy/clinicalquality-registries):
•

The Framework for Australian Clinical Quality Registries (ACSQHC, 2014)

•

Strategic and Operating Principles for Australian Clinical Quality Registries
(ACSQHC, 2008)

•

Requirements Specification (ACSQHC, 2011)

•

Infrastructure and Technical Standards for Clinical Quality Registries
(ACSQHC, 2012a)

•

Logical Design (ACSQHC, 2012b)
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•

Security Compliance Guideline (ACSQHC, 2013)

These documents relate to clinical quality registries in Australia and may not be
relevant to all types of registries presented in the current Report.
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Conclusions
Disease and procedure based registries have been demonstrated to have important
roles in planning, service management, disease monitoring and research. They have
been proven to be cost-effective with significant returns on investment. Establishing
a registry requires a clear vision of the purpose, careful planning, adequate funding
for establishment and for sustainability and approved governance structures.
Dementia registries have been increasing in number globally with most located in
Western Europe and North America and no national/regional registries identified in
developing countries. Their objectives range from quality of care to recruitment for
research purposes, from prevention to tracking established cases of dementia. There
are no international agreements on minimum data set, ethics guidelines, privacy
provisions, recruitment procedures, reporting or accessibility for service planning or
researchers. Similarly publications from, information about and accessibility of these
registries vary.
This review summarises the state of the world as far as national or regional registries
with extensive documentation about their details and makes recommendations about
future developments. The review makes a case for uniform procedures to allow
amalgamation of big data and cross national comparisons. Dementia registries are a
wise investment for improving understanding, providing better services and
facilitating research.
The Australian government’s Boosting Dementia Research initiative including the
establishment

of

the

NHMRC

National

Institute

of

Dementia

Research

(https://www.nhmrc.gov.au/research/boosting-dementia-research-initiative/nhmrcnational-institute-dementia-research-nnidr) provides an ideal time for establishing an
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Australian Dementia Registry. This should be combined with an Australian
Prevention of Alzheimer’s disease (APAD) initiative to improve dementia care and
facilitate research into prevention of the most common causes of dementia.
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Appendix 1. Strategic and operating principles for Australian
Clinical Quality Registries
The Strategic Principles were endorsed by Australian national and state Health
Ministers in 2010 and provide a national strategic approach to development of
Australian Clinical Quality Registries (CQRs) (ACSQHC, 2014):

Principle 1: Consumers, clinicians, management and governments receive regular
reports from clinical quality registries on appropriateness of care (process and
compliance with guidelines), or effectiveness of care (patient outcomes) to support
ongoing improvement of health care in Australia.
Principle 2: Clinical quality registries, operating in close coordination with expert
clinical groups, provide an effective mechanism for design of indicators of quality of
care, comprehensive data collection and analysis, and outlier management within a
sound clinical governance framework.
Principle 3: National data governance arrangements and best practice infrastructure
provide support for comprehensive reporting, monitoring and management of clinical
practice variance.
Principle 4: Where existing data flows do not support analyses of quality of care,
Australian clinical quality registries are efficient and effective in providing consumers,
clinicians, management and government with information for managing and
improving delivery of health services.
Principle 5: Dedicated investment in Australian clinical quality registries supports
infrastructure, data cleansing, reporting and analysis of quality of care, based on
succinct datasets captured routinely by clinicians at the point of care.
Principle

6:

Australian

clinical quality registries

have

sound

governance

arrangements with strong clinical leadership and a demonstrated framework for
quality improvement.
Principle 7: Prioritisation of Australian clinical quality CQR support is premised on
gaps in existing data flows, the significance of the national burden of disease and the
cost of interventions, the existence of variation in practice and outcomes, the ability
to improve quality of care including reduction in practice variation, availability of
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national clinical leadership and consideration of existing data, and cost/benefit
options.
Principle 8: Data governance for the collection, holding and analysis of patient-level,
Australian clinical quality CQR information is managed as part of the national health
information agenda, in a framework that protects patient privacy and complies with
regulation. National data governance arrangements are essential to making the data
collection, ethics approvals and reporting activities of Australian clinical quality
registries more efficient.
Principle 9: A secure, future-proof and scalable Australian clinical quality CQR
design and infrastructure should support and host multiple registries. Efficiency and
best practice are best achieved through the operation of a small number of
Australian clinical quality CQR systems or centres.
Principle 10: Australian clinical quality registries must meet the requirements of
national Operating Principles for Clinical Quality Registries.

Operating principles for CQR
The following operating principles for clinical quality registries were endorsed by
Health Ministers in November, 2010 (ACSQHC, 2008). The principles should be
used to develop and evaluate the structure, governance and operations of ACQR:

Attributes of clinical quality registries
1. CQRs must be developed with clear and precisely defined purposes aimed at
improving the safety and/or quality of health care.
2. For CQRs to provide the maximum value to the health system they must focus
their core data collection on the essential elements required to serve their main
purposes.
3. Data collected by CQRs must be confined to items which are epidemiologically
sound, i.e. simple, objective, and reproducible, valid (including for risk adjustment)
and related to a specific case definition.
4. Methods used to collect data in CQRs must be systematic, with identical
approaches used at the different institutions contributing information.
5. Outcome determination should be undertaken at a time when the clinical condition
has stabilised and the outcome can therefore be reasonably ascertained.
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6. In determining the time to outcome assessment, CQRs must consider the burden
and cost of data collection together with the likelihood of loss to follow-up.
7. CQRs should seek to ensure that complete CQR data are collected from the entire
eligible population.

Data collection
8. The collection of data for a CQR should maintain an appropriate balance between
the time and cost of data collection and the impact on patient care, particularly where
clinicians are directly involved in data collection. The collection of data must not be
an unreasonable burden on consumers, nor incur any cost to consumers.
9. Data capture should be performed as close as possible to the time and place of
care by appropriately trained data collectors.
10. Data should be uniformly and easily accessible from the primary data source.
11. Standard definitions, terminology and specifications must be used in CQRs to
enable meaningful comparisons to be made and to allow maximum benefit to be
gained from linkage to other CQRs and other databases (if approved by relevant
ethics committees, etc.).
12. CQRs must use data dictionaries when they are established to ensure that a
systematic and identical approach is taken to data collection and data entry. CQRs
must publish their eligibility criteria, metadata, data dictionaries, etc.
13. To avoid duplicating data capture, CQRs should use data from existing data
sources, including administrative data, where they are of a satisfactory quality.
14. CQRs should have the capacity to enhance their value through linkage to other
disease and procedure CQRs or other databases.

Data elements
15. CQRs must collect sufficient patient identifying information to support the CQR’s
stated purpose. Most clinical quality registries would require individually identifiable
data, for which use of national Individual Healthcare Identifiers is recommended.
16. Where patterns or processes of care have an established link to outcomes and
process measures that are simple, reliable and reproducible, they should be
considered for collection by CQRs.
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17. Where possible, outcomes should be assessed using objective measures.
Where this is not possible, outcome should be assessed by an independent person
and undertaken using standardised and validated tools.

Risk adjustment
18. CQRs must collect objective, reliable co-variates for risk adjustment to enable
factors outside the control of clinicians to be taken into account by the use of
appropriate statistical adjustments.

Data security
19. To protect CQR data, CQRs must use secure access controls and secure
electronic transfer and electronic messaging systems.
20. The collection, storage and transmission of clinical CQR data must be in
accordance with relevant legislation, regulation, principles, standards and guidelines.

Ensuring data quality
21. CQRs must report as a quality measure the percentage of eligible patients
recruited to the CQR.
22. CQRs must have a robust quality assurance plan which allows ongoing
monitoring of the completeness and accuracy of the data collected.
23. CQR data should be checked in a sample of cases. This usually involves audit
against source records. The sample size needs to be sufficient to produce reliable
measures of data completeness and accuracy. The frequency of audits needs to be
sufficient for data quality lapses to be identified promptly. Incomplete or inaccurate
data must be identified by the data centre and remedied as soon as possible.
24. CQRs should incorporate in-built data management processes such as data
range and validity checks.

Organisation and governance
25. CQRs must formalise governance structures to ensure accountability, oversee
resource application, provide focus and optimise output from the CQR.
26. CQRs must establish policies to manage a range of contingencies arising from
the analysis of data from the CQR, which includes a formal plan ratified by the CQR
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Steering Committee to address outliers or unexplained variance, to ensure that
quality of care issues are effectively addressed and escalated appropriately.

Data custodianship
27. Custodianship of CQR data must be made explicit in contracts and/or funding
agreements. CQRs should make clear, publicly available statements of data
custodianship.
28. Data access and reporting policies for CQRs must be made available to persons
wishing to use CQR data. CQRs should make data access and reporting policies
publicly available.
29. Third parties wishing to access data and publish findings must seek approval
from the CQR Steering Committee and obtain relevant Institutional Ethics Committee
endorsement where identified or re-identifiable data are sought.

Ethics and privacy
With the exception of instances where data collection has been mandated through
legislation or enabled through regulation or legislation:
30. Appropriate ethics approval must be obtained to establish and maintain the CQR.
31. CQR personnel must be familiar with and abide by the requirements set out in
relevant privacy legislation, the National Statement on Ethical Conduct in Human
Research (NHMRC, 2007b) and the Australian Code for the Responsible Conduct of
Research (NHMRC, 2007a).
32. Participants or their next of kin must be made aware of the collection of CQR
data. They must be provided with information about the CQR, the purpose to which
their data will be put and provided with the option to not participate. This must be at
no cost to the CQR participant.
33. Where projects are undertaken using CQR data, IEC approval must be sought
unless the project falls within the scope of an institution’s quality assurance activity.

Information output
34. Data from CQRs must be used to evaluate quality of care by identifying gaps in
best practice and benchmarking performance.
35. CQRs must report without delay on risk-adjusted outcome analyses to all CQR
stakeholders in accordance with agreed reporting requirements of the CQR.
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36. CQRs should verify data collected using a formalised peer review process prior
to publishing findings.
37. Clinicians and/or staff at contributing units should have the capacity to undertake
ad-hoc analyses of the data they contribute to the CQR to enable monitoring of
clinical care.
38. CQRs must produce a publicly-accessible, annual report detailing aggregated
clinical and corporate findings.
39. CQR reports must be produced according to a strict timeline and should
demonstrate funding to enable this to occur.
40. CQRs must have documented procedures, including methods employed, for
reporting on quality of care, including addressing outliers or unexplained variance.
Resources and funds
41. CQRs should demonstrate sufficient funding is allocated to allow data collection,
reporting and the institution of strong quality assurance procedures.
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Appendix 2. An overview of dementia registries
Note: Where information is available
Registry name
(country)

Coverage

Dementia research registry
Prospective Dementia National
Registry Austria
(PRODEM) (Austria)
the IMAGE Project
Local
Population-Based
(Quebec)
Registry of AD
(Canada)

Bavarian Dementia
Survey (BayDem)
(Germany) (previously:
the Erlangen
Dementia Registry)
Health and Memory
Study of NordTrøndelag (Norway)

Establishe N (most
d in year
recent)

Dementi
a type

Diagno
stic
system

Recruit
ment
setting

Consent

Registry
populati
on

Type of
collected
data

2008
(ongoing)

N=500+
(2014)

Dementia

DSM-IV

HCS

Opt-in

PWD, C

1986 (no
longer
recruiting)

N=194
AD
(definite
AD), N=206
(probable
AD), N=211
(possible
AD) (1996)
N=91 (2012- Dementia
2014)

NINCD
SADRDA

HCS

Opt-in

PWD

Cog, Dem,
Funct, IBM,
Other
Cog, Dem,
Funct, IBM,
Other

ICD-10

HCS

Opt-in

PWD, C

Cog, Dem,
Funct, Other

Local
(Bavaria)

2012
(ongoing)

Local
(NordTrøndelag)

Data for
1995-2011

N=1,434

Dementia

ICD-10

HCS

Opt-in

PWD

Cog, Dem,
Funct, IBM,
Other

2005
(ongoing)

N=2,967
(2005-2012)

Dementia

NINCD
HCS
SADRDA/
DSM-IV

Opt-in

PWD, C

Cog, Dem,
Funct, IBM,
Other

Clinical Research
National
Center for Dementia of
South Korea
(CREDOS) Study
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Camberwell Dementia
Case Register (UK)

Local
(Camberw
ell)

Operating
1993-1995

N=530

Consortium to
Establish a Registry
for Alzheimer’s
Disease (CERAD)
(USA)
National Alzheimer’s
Coordinating Center
(NACC) Database
(USA)

National

Operating
1986-1994

N=1,094
AD
(AD), N=463
(control)

National

1999
(ongoing)

N=74,397
(MDS),
N=33,900
(UDS)
(2016)**
N > 1,500
(2016)

N=2,092
(2010-2012)

Wisconsin Registry for Local
2001
Alzheimer Prevention
(Wisconsin (ongoing)
(WRAP) (USA)
)
Preclinical dementia research registry
Alzheimer’s
Local
2010
Prevention Initiative
(Antioquia) (ongoing)
(API) Colombian
Registry
European Prevention
Internation 2015
of Alzheimer’s
al
(ongoing)
Dementia (EPAD)

Global Alzheimer

National

2013

Aim:
N=24,000
(registry)
N=6,000
(longitudinal
cohort)
N=1,500
(trials)
Aim:

Dementia

NINCD
HCS
SADRDA/
DSM-IIIR
NINCD
HCS
SADRDA

Opt-in

PWD, C

Cog, Dem,
Funct, IBM,
Other

AD/relate
d
disorders

NINCD
R or
DSM

HCS

Institution PWD
al Review
Board
approval

Cog, Dem,
Funct, IBM,
Other

AD

NINCD
SADRDA

HCS

Opt-in

FAM, NC

Cog, Dem,
Funct, IBM,
Other

Autosom
al
Dominant
AD
AD

n/a

HCS

Opt-in

FAM

Cog, Dem,
Funct, IBM,
Other

n/a

Other

Opt-in

AT-RISK

Cog, Dem,
Funct, IBM,
Other

AD

n/a

Other

Opt-in

AT-RISK

Cog, Dem,

Institution PWD, NC Cog, Dem,
al Review
Funct, IBM,
Board
Other
approval
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Platform (GAP) Trial
Ready Cohort for
Preclinical/ Prodromal
Alzheimer’s Disease
(TRC PAD) (USA)
Dominantly Inherited
Internation
Alzheimer Network
al
(DIAN) Expanded
Registry (Morris et al.,
2012; Moulder et al.,
2013)
Epidemiological dementia registry
Cognitive Impairment
National
Centralized Case
Registry in Argentina
(ReDeCAr)
French National
National
Alzheimer Database

(ongoing)

N=1,000
(preclinical)
N=1,000
(prodromal)

2008
(ongoing)

N = 336
(2013)

Experimental Registry
for AD/other
Dementias (Italy)
Registry of Dementia
of Girona (ReDeGi)
(Spain)
AD/Related Dementia
State Registry (USA)

Local
(Tuscany)

Data for
1999-2005

Local
(Girona)
State-wide
(Georgia)

Funct, IBM,
Other

Autosom
al
Dominant
AD

n/a

HCP,
AC/GP

Opt-in

FAM

Cog, Dem,
Funct, IBM,
Other

Dementia

DSMIVTR/ICD10
ICD-10

HCS

Opt-in

PWD

Cog, Dem,
Funct, Other

N=760,120
AD/relate
(since 2009) d
disorders/
Mild
cognitive
impairme
nt
N=47,889
Dementia ICD-9

HCS

Not
required

PWD

Cog, Dem,
Funct, Other

DL

Info not
available

PWD

Dem, Other

2007
(ongoing)

N=4,314
(2007-2012)

Dementia

DSMIV-TR

HCS

PWD

Cog, Dem,
Funct, Other

2014
(ongoing)

N=112,430
(2013)

AD/relate
d
dementia

ICD-9,
ICD-10

DL

Opt-in
and optout
Not
required

PWD

Dem, Other

2010 (pilot) N=292
(2010)

2009
(ongoing)
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New York State
Department of Health
AD/Other Dementias
Registry (USA)
South Carolina AD
Registry (USA)
West Virginia AD
Registry (USA)

State-wide 1988
(New York) (ongoing)

Info not
available

State-wide
(South
Carolina)
State-wide
(West
Virginia)

1988
(ongoing)

N=225,938

2011
(ongoing)

N= 28,000
(2015)

2005
(ongoing)
2013
(ongoing)

Quality of dementia care registry
Danish Dementia
National
Registry*
Norwegian Dementia
National
Registry (NorKog)*

Swedish Dementia
National
2007
Registry (SveDem)
(ongoing)
Swedish Behavioural
National
2010
and Psychological
(ongoing)
Symptoms of
Dementia (BPSD)
Registry
Dementia research volunteer registry
CHARIOT (Cognitive
Local
Data for
Health in Ageing
(London)
2011-2014
Register:
Investigational,
Observational and
Trial studies in

s
AD/
dementia

ICD-9CM

HCS

Info not
available

PWD

Dem, Other

AD/relate
d
disorders
AD/relate
d
disorders

ICD-9CM

DL

Info not
available

PWD

Dem, Other

ICD-9CM,
ICD-10CM

HCS,
DL

Not
required

PWD

Cog, Dem,
Funct, Other

N=6,576
(2007-2012)
N=3,633
(2014)

Dementia

ICD-10

HCS

PWD

Dementia

ICD-10

HCS

Not
required
Opt-in

N=58,823
(2016)
N=23,311
(2015)

Dementia

ICD-10

HCS

Opt-out

PWD

Dementia

ICD-10

HCS

Opt-out

PWD

Cog, Dem,
Funct, Other
Cog, Dem,
Funct, IBM,
Other
Cog, Dem,
Funct, Other
Dem, Other

N > 25,000
(2016)

Dementia

n/a

HCS

Opt-in

NC

Dem, Other

PWD, C
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dementia research)
(UK)
Scottish Dementia
Research Interest
Register (SMRIR)
(UK)
Dementia Register
(DemReg) - Dementia
Research Registry
North Thames
DeNDRoN and
EVIDEM (Evidencebased Interventions in
Dementia) programme
(UK)
Join Dementia
Research (JDR) (UK)
Alzheimer’s
Prevention Registry
(APR) (USA)
Arizona Alzheimer
Registry (USA)

Local
(Scotland)

2008
(2015:
merged
with JDR)

Local
(North
Thames)

National
National

Dementia

n/a

2009
(ongoing)

N=1,427
(carers),
N=1,401
(patients)
(2014)
N=~ 250
(2010)

Dementia

2015
(ongoing)
2012
(ongoing)

N > 20,000
(2016)
N > 200,000
(2016)

HCS,
Other

Opt-in

PWD, C

Cog, Dem,
Funct, Other

ICD-10, HCS
DSM-IV,
other

Opt-in

PWD

Cog, Dem,
Funct, Other

Dementia

n/a

AC/GP

Opt-in

Dem, Other

AD

n/a

AC/GP

Opt-in

PWD, C,
NC
PWD, C,
NC

Dem, Other

State-wide
(Arizona)

2006
N=1,182
Cognitive n/a
AC/GP
Opt-in
PWD, NC Cog, Dem,
(2012:
(2006-2011) impairme
Funct, Other
merged
nt,
with APR
dementia
* Originally established as a local registry; ** MDS = Minimum Data Set, UDS = Uniform Data Set
Recruitment setting: DL = data linkage, AC/GP = awareness campaign/general population, HCS = health care setting, Other
Registry population: AT-RISK = individuals at risk of dementia/AD, C = carers, FAM = family members of patients with
dementia/AD, PWD = patients with dementia/AD, NC = normal (i.e., no diagnosis of dementia/AD) control subjects
Type of data: Cog = Cognition, Dem = Demographic, Funct = Function, IBM= Imaging and other biomarker measures, Other,
including caregiver burden, quality of life, behavioural and psychological symptoms of dementia
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Appendix 3. Profiles of dementia registries
Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent available)
Funding/Governance
Aims

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/ Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/ Minimum
dataset

Consent/ Privacy
ICT/Data entry

Argentina
Cognitive Impairment Centralized Case Registry
in Argentina (ReDeCAr)
43,847,000 (2016)
23% (age group 60+) (Arizaga et al., 2014)
Epidemiological dementia registry
National
2010 (pilot study)
N=292 (2010)
•

to describe occurrence patterns of different
subtypes
• to identify the main clinical characteristics of
patients
• to develop new clinical research projects
DSM IV-TR, ICD-10

Healthcare centres and hospitals around the country.

•
•

Centre, clinician, centre ID number, location
Patient’s DOB, sex, residence, schooling, civil
status, nationality, current job/retired /pensioner,
previous employment status
• Onset cognitive symptoms, onset behavioural
symptoms
• Diagnosis (DSM IV, ICD -10, ReDeCAr)
• Severity of cognitive impairment, MMSE
• NPS evaluation (optional)
• Dementia medication,
• Anti-depressive, anti-psychotic, other treatment r
• Family history of dementia
• Patient’s medical history
Opt-in
Data collection based on nationwide software forming
an Internet-based surveillance network available on
the Ministry of Health website (www.msal.gov.ar).
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Website
Reporting/Publications
Source: Allegri (2011)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure
Follow-up

Yes

Austria
Prospective Dementia Registry Austria PRODEM-Austria
8,569,000 (2016)
1.73 % (total population) (2012)
Dementia research registry
Nationwide
2008 - ongoing
N>500 (2014)
The Austrian Alzheimer Society finances PRODEMAustria on a national basis on non-institutionalized
dementia cases.
• to assess diagnostic and therapeutic practice in
daily routine
• to provide information on the course and
prognostic determinants of different dementia
types
• to systematic evaluate use of auxiliary community
services
• to assess the burden on caregivers
DSM-IV

1. Dementia diagnosis according to DSM-IV criteria
2. Non-institutionalization but no need for 24-hour
care
3. Availability of a caregiver who agrees to provide
information on the patients’ and his/her own
condition.
Exclusion criteria:
1. Patient unable to sign an informed consent
2. Co-morbidities likely to preclude termination of the
study
Recruiting centers: memory clinics from 4 university
neurological and psychiatric departments and 8
district hospitals
6 monthly follow-up over a total observational period
of 2 years. At each visit, patient- and caregiver
assessments follows a pre-defined protocol
administered at every participating center.

Page 115 of 169

Caregiver/consumer
involvement
Data linkage
Variables/data/Minimum
dataset

Consent/ Privacy
ICT/Data entry
Website
Reporting/
Publications
Source: Seiler et al. (2012)

Country
Name of registry

Population size
Dementia prevalence
Category
Coverage

Established in year
N (most recent available)
Funding/Governance

Aim

Diagnostic
system/Dementia

Assessment of physical, psychological, economic
caregiver burden.
1. Clinical evaluation
2. MR imaging
3. Bio-banking including DNA, RNA, plasma and
serum.
4. Use of community services.
Baseline evaluation includes patient and caregiver
demographics, duration of dementia, assessment of
the patients’ living situation, resource utilization,
driving status, co-morbidities, antidementia and
concomitant medication, extensive clinical, cognitive,
behavioural and functional assessment. Assessment
of caregiver burden.
Opt-in
http://www.alzheimer-gesellschaft.at/index.php?id=27
(German)
Yes

Canada
IMAGE Project Population-Based Registry of
Alzheimer’s disease, since 1992 the ALGENE
Initiative
36,286,000 (2016)
14.9% (age group 65+) (2011)*
Dementia research registry
Local (Saguenay-Lac-Saint-Jean region of the
province of Quebec; since 1992 extended to the
province of Quebec)
1986 (IMAGE Project; no longer recruiting)
N=194 definite cases, N=206 probable cases, N=211
possible cases (1996)
The IMAGE project was a multidisciplinary research
initiative studying the causes of AD. Funded by
government agencies, private donors, foundations
and firms ($3 million over 5 years)
• to study genetic transmission patterns of
Alzheimer's disease
• to provide a sampling framework for further
etiologic/risk factor studies
NINCDS-ADRDA criteria
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classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimum
dataset

Recruitment via the medical community. Nurses from
the IMAGE project visited physicians in hospitals,
nursing homes, and community health centres, and
received a list of AD patients when patients or
families agreed to participate. Recruitment also via
leaflets in hospitals, nursing homes, community
health centres and medical clinics. Potential
participant called, and, if appropriate, were given an
initial appointment.
Establishment of the registry involved several steps:
• Recruitment and selection of families
• Collection of information on family medical history
• Selection of informative families and
• Genetic testing for AD/FAD by linkage analysis.

Collection of epidemiological and clinical data, and
biological samples. Epidemiological measurements,
genetic analysis, study of the interrelationships
between the environment and population genetics,
and molecular investigation on biological specimen.
Opt-in

Consent/ Privacy
ICT/Data entry
Website
Reporting/
Yes
Publications
Source: De Braekeleer et al. (1989)
* http://www.alzheimer.ca/en/About-dementia/What-is-dementia/Dementia-numbers

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)

Colombia
Alzheimer’s Prevention Initiative Colombian
Registry (Colombian API Registry)
48.654.000 (2016)
13.1 per 1,000 (age group 12+) (Pradila et al., 2003)
Preclinical dementia research registry
Region of Antioquia, Colombia
2010
N=2,092 individuals enrolled and N=2,081 genotyped,
including close to N=1,000 mutation carriers (2010-
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Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset
Consent/Privacy
ICT/Data entry
Website

2012)
Colombian API Registry has been established in
collaboration with US-based Alzheimer’s Prevention
Initiative (API). API is a collaborative research program
involving the Banner Alzheimer’s Institute and key
partners that evaluates promising treatments with the
ultimate goal to postpone, reduce the risk of, or prevent
the clinical onset of Alzheimer’s disease (AD).
• to help advance the study of early-onset (ADAD)
• to facilitate enrolment into the API preclinical
treatment trial of crenezumab in the world’s largest
ADAD kindred

A registry of people in families affected with onset
autosomal dominant Alzheimer’s disease (ADAD)
caused by the PSEN 1 E280A mutation; living family
members who were known through ongoing
observational studies since 1995.
Members of the PSEN 1 E280A mutation kindred are
invited to join the registry. After consent, individuals
provide a clinical history and undergo physical
examinations, neuropsychological testing, and
genotyping for the PS1 mutation.

Opt-in

http://banneralz.org/research-clinical-trials/types-ofresearch-studies/alzheimer’s-prevention-initiative.aspx
Reporting/Publications Yes
Source: Lopera et al. (2013); Reiman et al. (2011)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage

Denmark
Danish Dementia Registry
5,690,000 (2016)
7.1% (age group 65+) (Misiak et al., 2013)
Quality of dementia care registry
Local (Capital Region of Denmark; Copenhagen and
the northeast part of Zealand; 30% of Danish
population); a national quality database has been

Page 118 of 169

Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality
standards/indicators)

Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

approved and will be launched in 2016.
2005 - ongoing
N=6,576 (2007-2012)
The primary objective of the Danish Clinical Registries
is to ensure a continued improvement in the utilization
of the Danish clinical registries in a clinical, and
research oriented sense.
The Clinical Registries are founded as a national
initiative, mandated by law and regulated by national
government, financed and owned by regional
governments. Each Registry has a professional board
appointed by professional medical and nursing
societies, representing the main clinical stakeholders.
• to monitor the quality of the clinical dementia
evaluation in secondary health system
• to systematically gather information which can be
used by individual units and departments to
compare their local quality with the average
• to provide a basis for documenting and discussing
the quality of the daily clinical practice
ICD-10

1. Percentage of patients with dementia amongst
number of referred
2. Proportion of patients evaluated within 90 days
3. Proportion of patients assessed with MMSE
4. Proportion of patients assessed with IADL-FAQ
5. Proportion of patients with available results of all
recommended blood tests
6. Proportion of patients with a structural brain scan
(CT/MRI)
7. Proportion of patients with etiological diagnosis
8. Proportion of patients with AD, DLB and PDD
treated with antidementia drugs

18 memory clinics or units (2006–2010); since 2011
the 18 units were merged into 6 larger clinics.

The minimum number of variables ranges between 15
and 20 per patient evaluation, and a maximum of 8
quality indicators are imposed (online data entry should
be less than 2 mins):
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1. Central person registry (CPR) number
2. Type of evaluation
3. Date for first visit
4. Date for information visit
5. Informant present
6. Living condition
7. MMSE done?
8. MMSE score
9. IADL-FAQ done?
10. IADL-FAQ score
11. Blood tests
12. CT brain scan
13. MRI brain scan
14. If no brain scan
15. Dementia (general cognitive status)
16. Diagnosis
17. Dementia medication
18. Anti-depressive treatment
19. Anti-psychotic treatment
20. Is the patient discharged at this visit?
Consent/ Privacy
Patient’s consent not required. Clinical quality
databases surveying the quality of health care, which
are approved by the Danish National Board of Health,
can collect information without patient’s consent. All
units have online access to their own data; no access
to data of other units.
ICT/Data entry
Accessible online from all computers within the hospital
system, protected by the hospital firewall, including
automatic backup. For clinicians in departments
reporting to more than one database, the logon
procedure is the same and once logged-on, the
clinician chooses the database. The Internet-based IT
platform is used for all quality databases in the Danish
Capital Region, and for some national databases.
Website
https://www.regionh.dk/kliniskedatabaser/regionhdatabaser/Sider/DemensDatabasen.aspx (Danish)
http://www.rkkp.dk/in-english/ (English)
Reporting/Publications A yearly rapport sent to the National Board of Health
for review.
Yes
Source: Johannsen et al. (2011)
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Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)

Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality
standards/indicators)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure

International
European Prevention of Alzheimer’s Dementia
(EPAD)
n/a
n/a
Preclinical dementia research registry
2015 - ongoing
Ongoing recruitment; aiming at N=24,000 in the EPAD
Registry, N=6,000 in the EPAD Longitudinal Cohort
Study, and N=1,500 in an adaptive proof-of-concept
trial
A partnership between public and private organisations
funded by the Innovations Medicine Initiative. EPAD
involves more than 36 organizations across Europe
including universities, pharmaceutical companies and
patient organizations.
• to improve the understanding of the early stages of
Alzheimer’s disease and how it leads to dementia
• to investigate new treatments that aim to prevent or
delay the onset of clinical symptoms in people at
risk of developing the condition

n/a

The EPAD project is creating a virtual Europe-wide
register (EPAD Register) of around 24 000 people who
already participate in national and regional research
studies, long-term cohorts or clinical registers. From
this Register, people across the probability-spectrum
of developing Alzheimer’s dementia will be invited to
join a research cohort (EPAD Cohort). These people
will participate in standardised tests and followed over
time. Around 1500 people from the Cohort will be
invited to take part in early stage adaptive clinical trials
(EPAD Trial) of new medicines that are designed to
prevent Alzheimer’s dementia.
Potential Research Participants will be selected from
ongoing cohort studies in Europe (defined as Parent
Cohorts). All Parent Cohorts that join the EPAD
Program will be listed on a ‘virtual’ EPAD Register.
Selected Research Participants will move from the
Parent Cohort (on the EPAD Register) to the EPAD
Cohort and eventually to the EPAD Trial.

Follow-up
Caregiver/consumer
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involvement
Data linkage
Variables/data/Minimu
m dataset
Consent/ Privacy
Opt-in
ICT/Data entry
Website
http://ep-ad.org/
Reporting/
Yes
Publications
Source: Ritchie et al. (2016)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)

Funding/ Governance

Aim
Diagnostic
system/Dementia
classification
Standards of care
(quality
standards/indicators)
Inclusion/Exclusion
criteria
Recruitment sites/

France
French National Alzheimer Database/Information
System (La Banque Nationale Alzheimer, BNA)
64,668,000 (2016)
17.8 % (age group 75+) (Misiak et al., 2013)
Epidemiological dementia registry
Nationwide
2009 - ongoing
N=760,120 (2009-2016); every consultation or other
medical act is recorded as a separate record; one
patient can figure more than once in the BNA,
depending on the number of consultations.
The third French National Plan for Alzheimer and
Related Disorders 2008–2012, measure 34 “Setting up
epidemiological surveillance and follow up”. Data
administration carried out by the Public Health
Department of Nice University Hospital, in cooperation
with the French Institute for Public Health Surveillance
and Directorate General of Care Provision. The BNA
team has a permanent staff consisting of a statistician
in charge of data management and a computer
systems manager. Other staff is composed of clinicians
working in the Nice CMRR and the Public Health
Department.
• to provide epidemiological data and activity
indicators for all memory centres
38 diagnostic groups based on the ICD-10
classification.

BNA collects all limited data sets recorded by public
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Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/ Privacy

ICT/Data entry

health services CMs (400 memory units; Consultations
memoire), CMRRs (27 memory resource and research
centers; Centres meemoire de ressources et de
recherche), and volunteer independent specialists
(neurologists, geriatricians, psychiatrists)

The information collected by the BNA consists of a
limited data set, defined by national consensus, and
selected to assure good quality data and statistical
processing and to prevent a high burden of data entry
by participating centres:
Data on the patient:
1. Demographic and referral information
2. Present lifestyle
3. Geographical location with regard to the center
4. Educational level, APA (personal autonomy
allowance), ALD (long term illness)
5. Patient protection measures
6. Diagnosis: Level 1and Level 2
Data on the procedure:
7. Date and type of procedure, procedure performed
within the framework of a support mission (for
CMRR only)
8. If yes: Type of research and visit protocol
9. The procedure is being carried out within the
framework of a research protocol:
10. Mini-Mental Test Examination
11. IADL
12. Pharmacological treatment
13. Serious adverse event
14. Psycho social intervention and rehabilitation,
15. Follow-up status
16. Date of entry into residential care (where
applicable), date of death (where applicable)
Once a year, each centre submits information on type,
number of ½ days open, and number of full-time
equivalent staff.
Patient’s consent not required. Confidentiality is
achieved through data anonymization. Since May
2010, all the participating centres have been provided
with the necessary online tools. Each canter has its
own access code enabling it to query the national
database at any time and access its own consolidated
and anonymized data.
The computer application Calliope is available to
centres for data entry (though they can opt for an
alternative). The firm Ellipse was contracted to develop
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a database able to collect all the limited data sets,
anonymize the data, and enable statistical analyses.
The server hosting the BNA is located on the premises
of Nice University Hospital and is supervised by the
Computer Systems Department, which is licensed to
hold personal health data. For every procedure and
every patient, the limited data set must be transmitted
to the BNA. Every time a patient visits a centre, the
physician completes a patient file, which can be filled
out online using a fully web-based application. The
physician or user enters the data during the
consultation. Once the data has been entered, the
application extracts the required limited data set and
transmits it to the BNA. The system indicates any
inconsistencies or gaps in the entered data. A large
number of variables are compulsory and the database
does not contain missing values. The BNA
coordinating team aims to ensure that the information
accurately reflects the consultation.
Website
http://www.innovation-alzheimer.fr/bna-fr/ (French)
Reporting/Publications Yes
Source: http://www.banque-nationale-alzheimer.fr/csp/bnapublic/Kanope.Modules.Bna.Pages.home.cls?CSPCHD=00000001000027d8jtmkZT
0000MRe49KGlq6XF5Q9fLNilPQ--; Anthony et al. (2014)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance
Aim

Diagnostic
system/Dementia
classification

Germany
Bavarian Dementia Survey (BayDem) (previously
Erlangen Dementia Registry)
80,682,000 (2016)
12.4-17.4 % (age group 75+) (Misiak et al., 2013)
Dementia research registry
A multicenter project in Bavaria (Dachau, Erlangen,
Kronach)
2012- ongoing
N=91 (2012-2014)
Initiated by the Bavarian State Parliament and funded
by the Bavarian State Ministry.
• to develop and to improve treatment and care for
people with dementia and informal caregivers, by
providing longitudinal information about individual
care situations with a specific focus on rural areas
ICD-10 (F00-F03)
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Standards of care
(quality
standards/indicators)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

n/a

Project participants:
• persons with a dementia diagnosis according to
ICD-10
• informal caregivers aged >18
Local project partners are hospitals (memory clinics),
medical professionals (neurologists, psychiatrists,
general practitioners), and community services
(outpatient nursing services, caregiver counselling
institutions). To identify specific and longitudinal
information about long-term needs and patterns in the
care of persons with dementia, face-to-face interviews
take place in close cooperation with local community
institutions.
Follow-up at 6 and 12 months
Caregivers as study participants
n/a
• Carers’ Needs Assessment for Dementia
• Resource Utilization in Dementia
• Personal living situation.
• Medical parameters (MMSE, NPI, Charlson Index,
EQ-5D-5L, medication)
• Activities of daily living (ADCS-ADL)
• Behavioural symptoms (NPI)
• Caregiver burden (BSFC-s).
• Social networks (Lubben Skala; LSNS)
Opt-in

Consent/ Privacy
ICT/Data entry
Website
Reporting/Publications Yes
Source: Schaller et al. (2015)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year

Italy
Experimental Registry for Alzheimer’s Disease and
Other Dementias
59,801,000 (2016)
5.9-11.8% (age group 65+) (Misiak et al., 2013)
Epidemiological dementia registry
Local (Tuscany)
1999 - 2005 (last available data): dementia cases
extracted from all the available regional health
databases.

Page 125 of 169

N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage

N=47,889 (N=27,796 cases alive at the end of 2005)
Registry established in the context of a project in the
Tuscany Region (Experimenting a Regional Health
Information System for Alzheimer’s Disease) financed
by the Italian Ministry of Health.
• to provide a population basis for analytical
epidemiological studies and analysis of targeted
health and social services
ICD-9

Dementia cases were extracted from all the available
regional health databases, from 1999 until 2005 (last
available data), including Hospital Discharge Records,
Outpatient Service Records, Regional Mortality
Register, disease-specific Co-payment Exemption
Records, Indirect Prescription Records, and Direct
Prescription Records. Subjects enrolled in the early
phase of the CRONOS Project were also included in
the Registry. The Registry and health databases are
linked through the personal identifier, a tax code
uniquely assigned to each citizen at birth and
summarizing name, date and place of birth.

Variables/data/Minimu
m dataset
Consent/ Privacy
Information not available
ICT/Data entry
Website
Reporting/
Yes
Publications
Source: Francesconi et al. (2007)
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Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage

Variables/data/Minimu
m dataset

Norway
Health and Memory Study (HMS) of Nord-Trøndelag
5,271,000 (2016)
1.56% (total population) (2012)
Dementia research registry
Local (Nord-Trøndelag County)
Data for 1995–2011
N=1,434 participants: N=620 patients with dementia
residing in nursing homes, N=920 patients referred to
memory clinics
In 2007, a collaborative group was organized to plan a
dementia panel in Nord-Trøndelag County, including
representatives from the Norwegian Institute of Public
Health, Nord-Trøndelag Hospital Trust, Innlandet
Hospital Trust, Nord-Trøndelag County Health Officer,
the Norwegian Association of Local and Regional
Authorities, and the Faculty of Medicine at the
Norwegian University of Science and Technology.
• to establish a local dementia research registry
based on a comprehensive identification of
dementia cases from local hospitals and nursing
homes
• to identify persons with dementia within the region
to apply HUNT survey data (a population-based
health study, N=125,000) to analyse dementia in
the population and provide prospective exposure
data
ICD-10, dementia with Lewy body (DLB) consortium
criteria, and Manchester-Lund criteria

Linkage between the HUNT Study and HMS carried
out using each participant’s personal identification
number.
The HMS data were collected using two procedures:
1. A search of the electronic patient case notes of two
local hospitals to identify patients with a dementia
diagnosis (1995-2010). Medical specialists validated
the retrieved information.
2. All residents of local nursing home were invited for
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Consent/ Privacy

an extensive health examination with a focus on
cognitive decline and dementia diagnosis (2010-2011).
Using standardized measures medical specialists
assessed cognitive decline and potential presence of
dementia.
Opt-in. Formal approvals obtained from Data
Inspectorate and the Regional Committee on
Medical/Health Research Ethics.

ICT/Data entry
Website
Reporting/Publications Yes
Source: Bergh et al. (2014)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/
Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure

Norway
Norwegian Dementia Registry (NDR, NorKog)
5,271,000 (2016)
1.56% (total population) (2012)
Quality of dementia care registry
National
Established in 2009, since March 2013 a national
registry
N=3,633 (2014)
A registry for patients referred for a dementia
assessment to Norwegian outpatient clinics specialized
in diagnosing dementia was established in 2009; today
it is known as the Norwegian Dementia Registry
(NDR). Norwegian National Advisory Unit on Ageing
and Health (Ageing and Health) is responsible for
administrating the NDR.
• to improve the quality of assessment and treatment
of dementia at hospital policlinics in Norway
• data will be used for quality improvement and
research
ICD-10

Patients referred to a specialist clinic for assessment of
cognitive impairment and dementia; consenting to
participate, and carers.
Patients are recruited from 16 specialist clinics,
including memory clinics, geriatric and aged psychiatry
clinics. Patients and carers are asked to participate in
the registry during their first clinical visit.
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Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/ Privacy

Patient's relatives are asked to provide registry data.

All patients undergo a comprehensive examination,
including:
• informant scales (IQCODE, IADL, RSS, NPI-Q)
• neuropsychological test battery covering several
cognitive domains, such as memory, visuospatial
function, language, executive function, abstraction,
and psychomotor speed
• physical examination, blood analyses, and brain
MRI or CT
If a diagnosis is not possible based on the standard
assessment, patients are referred for further
investigations, incl. extended neuropsychological
testing, brain SPECT or PET, spinal fluid analyses of
beta-amyloid and tau proteins. A subsample of approx.
1,500 patients provided biological material.
Opt-in. Patients and carers sign an informed consent
form before data are included in the registry. Patients
not able to consent are not approached.

ICT/Data entry
Website

https://www.kvalitetsregistre.no/registers/kvalitetsregist
er-demens (Norwegian)
Reporting/Publications Yes
Source: Persson et al. (2015)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic

South Korea
Clinical Research Center for Dementia of South
Korea (CREDOS) Study
50,220,000 (2013)
8.1% (age group 65+) (Kim et al., 2011)
Dementia research registry
Nationwide
2005 - ongoing
N=2,967 (Nov 2005 - March 2012)
CREDOS is a clinical research group of neurologists
and psychiatrists specializing in dementia, funded
since 2005 by the Ministry of Health, Welfare, and
Family Affairs
• to assess occurrence and risk factors for cognitive
disorders
• to conduct a longitudinal registry study on FTD, AD
and VD
NINCDS-ADRDA, DSM-IV
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system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/Privacy

ICT/Data entry

Exclusion criteria:
1. Current or past neurological or psychiatric
illnesses.
2. Physical illnesses or disorders interfering with the
study
31 dementia clinics at universities and general
hospitals.

In-depth carer’s interview with a specialist (neurologist,
psychiatrist, neuropsychologist).
A standard dementia screening, incl. medical history,
physical/ neurological examinations, laboratory
screening tests, MRI and/or CT, and formal
neuropsychological tests.
Clinical evaluations - The Dementia Evaluation
Package:
a. The Clinical Evaluation Form, incl. history of
cognitive decline, neurological examinations, the
Korean version of the MMSE, CDR, Global
Deterioration Scale, Hachinski Ischemia Scale, and
Geriatric Depression Scale.
b. The Caregiver Questionnaire Form, incl.
demographics, lifestyle, family/medical history,
Korean Dementia Screening Questionnaire, ADL
index, Seoul Instrumental ADL, Korean version of
NPI, past medical history.
Cognitive assessments:
a. Tests for verbal and visual memory, visualconstructive function, frontal/executive function,
attention, and language.
b. The Seoul Verbal Learning Test.
c. The frontal/executive function.
d. The Korean-version of the Boston Naming Test.
e. The severity of dementia assessed by the CDR.
Opt-in. Approved by the institutional review boards of
centres; written informed consent obtained from
patients and caregivers.
Monitoring on a regular basis to standardize the
diagnostic assessment and to ascertain inter- and
intra-centre reliability.

Website
Reporting/Publications Yes
Source: Choi et al. (2012), Kim et al. (2014), Park et al. (2011)
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Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance
Aim

Diagnostic system/
Dementia classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Spain
Registry of Dementia of Girona (ReDeGi)
46,064,000 (2016)
4.3-5.9% (age group 65+) (Misiak et al., 2013)
Epidemiological dementia registry
Local (Health Region of Girona), an area of 5,517 sq.
km and a reference population of 690,207 inhabitants
2007- ongoing
N=4,314 cases (2007-2012)
Funded by the Health Region of Girona, from
Department of Health of the Generalitat de Catalunya.
• to control an assigned population under
surveillance
• to provide standardised criteria for case definition
and a simple and flexible system for data collection
• to provide data on healthcare pressure related to
dementia
• to provide data on distribution of dementia
subtypes, clinical and demographic characteristics
of patients in specialist services
DSMIV-TR; dementia syndrome and the different
subtypes

Case identification and notification performed by
consultants who conduct the diagnostic process
New dementia patients diagnosed in 7 regional
hospitals (neurology or geriatrics outpatient
consultation offices).
Annual follow-up

Yes
1. Centre identification (hospital, admission, medical
record).
2. Socio-demographic data, incl. DOB, sex,
nationality, place of residence, work position,
schooling level, marital status, type of housing and
healthcare referral device.
3. Diagnosis data, incl. date of symptom onset and
diagnosis, DSM-IVTR and additional diagnostic
criteria for dementia subtype.
4. Clinical data (MMSE score, date of administration,
Blessed Dementia Rating Scale, Clinical Dementia
Rating, family history of dementia, diagnosis of
hypertension, diabetes mellitus, dislipidemia,
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Consent/Privacy

ICT/Data entry

stroke, thyroid disease, depression.
Opt-in and opt-out. The e-electronic database meets
confidentiality requirements for personal data
protection in compliance with Spanish legislation.
A technician from the ReDeGi visits hospitals and
reviews medical records. Information is entered into
electronic database

Website
Reporting/Publications Yes
Source: Garre-Olmo et al. (2009)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification

Sweden
Swedish Dementia Registry (SveDem)
9, 851,000 (2016)
11.8% (age group 75+) (Misiak et al., 2013)
Quality of dementia care registry
national
2007- ongoing
N=58,823 patients registered and N=42,147 patients
followed-up (March 2016)
Financed by the Swedish Association of Local
Authorities and Regions and the Swedish Brain Power
network. SveDem has chosen not to have sponsors
from the pharmaceutical industry.
Karolinska University Hospital has the overall
responsibility for the data. SveDem is governed by a
steering committee consisting of representatives from
healthcare professions. Sve-Dem is headed by the
registry holder, who together with the national
coordinator has the responsibility for the everyday
functioning of the registry. A fulltime administrator is
employed, and there are regional coordinators who
implement SveDem throughout the country. When
needed, consultancy in epidemiology and statistics is
purchased. When a unit is affiliated to SveDem, the
registry holder and the head of the unit sign an
agreement.
• to improve the quality of diagnostic work-up,
treatment and care of patients with dementia
disorders in Sweden
• to achieve dementia care of similar and high quality
for the whole country
ICD-10; in addition, the McKeith criteria for DLB, the
Lund-Manchester criteria for FTD and the Movement
Disorder Society Task Force criteria for PDD.
Dementia diagnoses are coded as AD, vascular
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Standards of care
(quality standards)

Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage

Variables/data/Minimu
m dataset

dementia, mixed dementia, dementia with Lewy
bodies, frontotemporal dementia, Parkinson´s disease
dementia, unspecified dementia and other dementia
types.
1. Proportion of patients diagnosed during last year
2. Proportion of patients undergoing basic dementia
work-up
3. Proportion of AD patients treated with
cholinesterase-inhibitors or memantine
4. Proportion of patients treated with antipsychotics in
nursing homes
5. Proportion of patients with day-care at diagnosis
6. Proportion of patients living in nursing homes
7. Proportion of patients followed-up at least once a
year
Patients are diagnosed in specialist care units by
specialists, in primary care units or nursing homes by a
GP or geriatricians, and only those with a diagnosis of
dementia are registered.
Individuals with mild cognitive impairment are not
registered.
Specialist (memory clinics) and primary care units
could join from the beginning and nursing homes
joined in 2012. In 2016 100% of all memory clinics are
participating in SveDem. The Registry aims to follow
the patients through the chain of care (specialist,
primary care and nursing home). Patients are
registered by the date when dementia diagnosis is
established.
Annual follow-up

In individual studies; e.g., a study on comorbidity
profile in DLB versus AD was a linkage study between
the Swedish Dementia Registry and the Swedish
National Patient Registry (Fereshtehnejad et al., 2014).
The personal identity number was used as the unique
identifier for merging the two databases.
Data on patients newly diagnosed with dementia:
1. Social security number, date of registration
2. Time needed for diagnosis
3. Sex, age, living condition, day care, home care
4. Family history of dementia
5. BMI
6. Type of dementia
7. Diagnostic work-up (blood test, clock-test, CT, MRI,
LP, PET/SPECT, EEG, advanced cognitive testing,
assessment by occupational therapist,
physiotherapist, speech therapist)
8. Total number of diagnostic tests, MMSE Score
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Consent/ Privacy

ICT/Data entry

Website

Reporting/Publications

9. Medication (ChEI, NMDA-antagonist,
antidepressants, antipsychotics, anxiolytics,
hypnotics, cardiovascular drugs)
10. Possession of driving license and weapon license
11. Total number of drugs
12. Death, time to death.
Data from a yearly follow-up (including diagnosis,
MMSE score, pharmacological treatment and support
from the county and municipality) is also recorded.
When a patient moves to a nursing home, a separate
set of variables (indicators of nursing care) is collected.
Opt-out. A written consent is not required; each patient
has the right to obtain a copy of the information that is
registered and to have their data removed from the
registry. An ethical approval is required from a regional
ethics committee for each research project using
SveDem data. The data are recorded based on each
individual’s social security number. A unique number is
assigned to all patients. A file linking the personal
number, name and identifier is safely stored and
managed by Uppsala Clinical Research Centre. A local
coordinator for the unit is given a password and can
manage the data on the unit patients.
Uppsala Clinical Research Centre is responsible for
the development, support, and data safety of the online
database. For questions one can call on weekdays
8am-5 pm; technical support is available 24/7. The
data are entered by a staff member at the affiliated
units. Quality monitoring is performed by a research
nurse who visits units and verifies if the SveDem data
corresponds to the original medical records. Each
region has a regional coordinator, usually a nurse
(part-time) who is responsible for information meetings
for the staff of the regional primary care centres and
conducting personal visits to units.
http://www.svedem.se (Swedish)
http://www.ucr.uu.se/svedem/index.php/about-svedem
(English)
An annual report; each unit has access to statistics
from its own registrations to compare with
regional/national data. Publications.

Source: Religa et al. (2015)
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Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance
Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/ Privacy
ICT/Data entry
Website
Reporting/Publications
Source: Mayer et al. (2014)

Sweden
Swedish BPSD Registry
9, 851,000 (2016)
11.8% (age group 75+) (Misiak et al., 2013)
Quality of dementia care registry
National (in use in several regions of Sweden)
2010 - ongoing
N=23,311 (February 2015)
•

improve the quality of care of patients with
dementia
• to achieve a national standard of care in dementia
patients in Sweden
ICD-10

The register has a clear structure which relies on
outlining the frequency and severity of BPSD using the
Neuro Psychiatric Inventory (NPI), documenting
current medical treatment, and providing a checklist for
possible causes of BPSD. Significant BPSD is defined
as a sub score >3 for each NPI item. The register
offers evidence-based care plan proposals to reduce
BPSD and an evaluation of the effectiveness of
interventions. This structure generates an individual
care plan providing support in the care of people with
dementia.

Data includes information on age, sex, dementia
diagnosis, total NPI-scores, NPI sub item scores,
information on the presence of pain and the
prescription of analgesic drugs.
Opt-out
http://www.bpsd.se/ (Swedish)
http://www.bpsd.se/other-languages/english/ (English)
Yes
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Name of registry
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Dementia prevalence
Category
Coverage

Established in year
N (most recent
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Funding/Governance

Aim

Diagnostic system/
Dementia classification
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(quality standards)
Inclusion/Exclusion
criteria
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Registration
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Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
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UK
The Camberwell Dementia Case Register (CDCR)
65,111, 000 (2016)
6.1-9.9% (age group 65+) (Misiak et al., 2013)
Dementia research registry
Local (people with dementia referred to the clinical Old
Age Psychiatry service of the Maudsley Hospital in
South London)
1993-1995 (no longer recruiting)
N=530
Close collaboration with local clinical teams and the
Institute of Psychiatry Neurodegenerative Research
Strategy Group.
• to refine diagnostic criteria, predictive tests or risk
factors for different subtypes of dementia
• to identify/examine non-cognitive symptoms in
dementia and to correlate these with clinical course
of dementia subtypes
• to develop a framework for clinicopathological
studies by collection of biological material, anteand post-mortem
NINCDS-ADRDA, DSM-III-R, Hachinski score, etc.

Living in the catchment area for a minimum of 1 year.
A provisional diagnosis of dementia made based on
discussion with the referral agency and review of the
medical notes.
After 12 months
Patient’s basic demographic details recorded, next of
kin approached for further information/consent to
examine the patient.
Information collected from patient’s medical records,
including diagnosis, findings at examination and
special investigations (e.g., CT, EEG, laboratory tests,
neuropsychological testing). If consent to interview
could be obtained, diagnostic assessment was made
by the CAMDEX standardized procedure. In a separate
interview with the next-of-kin/main caregiver, the
CAMDEX informant interview was administered. If the
patient was agreeable, a blood sample was taken.
Whenever possible, consent to post-mortem
examination was requested from the next-of-kin.
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Consent/ Privacy
ICT/Data entry

Website
Reporting/Publications
Source: Holmes (1996)

Country
Name of registry

Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance
Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure

Opt-in
Diagnostic and assessment data entered into SPSS
package. Partner agencies were in close contact with
the project though a research worker; a 3-monthly
review conducted to ensure inclusion of all subjects.
The CDCR employed researcher nurses, register
manager and a clinical research psychiatrist, who was
available 24/7 in case of a problem or death of a
registered patient.
Yes

UK
CHARIOT (Cognitive Health in Ageing Register:
Investigational, Observational and Trial studies in
dementia research)
65,111, 000 (2016)
6.1-9.9% (age group 65+) (Misiak et al., 2013)
Dementia research volunteer registry
Local (west and central London)
Project conducted over 2011-2014
123 surgeries recruiting 24,509 participants (22%
response rate)
Neuroepidemiology and Ageing Research Unit, School
of Public Health, Imperial College London (ICL)
• to support recruitment into observational natural
history studies of pre-symptomatic/prodromal
dementia, primary or secondary prevention
pharmaceutical trials or prevention strategies for
dementia/ageing-related cognitive problems

1. Aged 60–85 (inclusive) on the date of search.
2. Patients with early signs of dementia eligible.
3. Patients with other chronic health conditions
eligible.
Exclusion criteria: a recorded diagnosis of dementia.
GPs across the London region were invited to
participate and offered reimbursement. Eligible
participants were identified through GP records.
Invitation packs containing an invitation letter, a
participant information sheet and informed consent
form printed on GP letter-headed paper were posted to
patient’s home address. Self-referrals from individuals
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whose GP was not associated with the register were
also possible.
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/ Privacy

ICT/Data entry

No medical information collected; participants provide
consent for GP to share a minimum data set from ehealth record:
1. Contact details (name, address, telephone, email
address)
2. Demographic details (date of birth, sex and
ethnicity)
3. Participant’s NHS number.
Opt-in. Approved by the National Research Ethics
Service East Midlands–Derby 1 committee. Ethically
approved studies are reviewed by a scientific review
committee; the register team contacts eligible
individuals, no data are shared with other research
teams. The participant’s GP is not involved; individual
study protocols may inform GP of participant’s
involvement.
Data automatically extracted and encrypted at the GP
practice and transferred to a secure database at ICL.

Website
Reporting/Publications Yes
Source: Larsen et al. (2015)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance
Aim

Diagnostic
system/Dementia

UK
Scottish Dementia Research Interest Register
(SDRIR)
65,111, 000 (2016)
6.1-9.9% (age group 65+) (Misiak et al., 2013)
Dementia research volunteer registry
Local (Scotland); covering 75% of the Scottish
population
(2015: merged with Join Dementia Research registry)
N=1,427 (carers), N=1,401 (patients)
Scottish Dementia Clinical Research Network
(SDCRN)
• to provide a central database of people with
dementia and carers, who are willing to be
contacted about research into the causes and
consequences of dementia
n/a
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classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage

Variables/data/Minimu
m dataset

Consent/ Privacy

Patients' Register:
1. A diagnosis of dementia or a related cognitive
impairment.
2. No restriction on type of dementia, severity or comorbidity.
3. A newly diagnosed or an existing patient within a
service.
Carers' Register:
1. Previous/current care for a person with dementia or
related cognitive impairment.
No specified exclusion criteria.
Participants are patients referred by a clinician, who
have a diagnosis of dementia or a related cognitive
disorder, and have consented (or consent was
obtained from a legal representative), to the storage of
information. With participant’s permission, there is
assessments of memory, everyday activities etc. and, if
possible, a carer interview. The assessment results are
passed on to GP and other physicians involved in care.
Caregivers’ participation
Informed consent for data linkage was obtained from
participants at the time of registration. Ethical approval
for the SDRIR and the data linkage was granted by the
Scotland A Research Ethics Committee and the
Privacy Advisory Committee of the Information
Services Division of National Health Service National
Services Scotland. Linkage is based on the unique
Community Health Index number. The register allows
researchers to link databases research after they have
completed the application for adoption form.
Patients: contact details, DOB, sex, medical
information on dementia and other medical conditions,
carer’s contact details.
Carers: contact details, DOB and sex.
An individual joining the register is visited by a clinical
studies officer who assesses and records:
• Cognition
• Function and behaviour via the carer interview
• Global assessment of severity
Details of other illnesses/conditions, medication,
health-related behaviours, and number of carers are
also recorded.
Opt-in. Agreement to take part in the register is
voluntary. Collected information is confidential; the
data are stored securely and only released for studies
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approved by the SDCRN. If agreed, participants’
information can be shared with other databases using
anonymised data.
ICT/Data entry
Quality monitoring

Website
Reporting/Publications
Source: Russ et al. (2015)

Country
Name of registry

Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

To overcome coding problems associated with initial
data entry, clinical diagnoses are independently
verified by two clinicians.
http://www.sdcrn.org.uk/register/what-register
Yes

UK
Dementia Register (DemReg) - Dementia Research
Registry North Thames DeNDRoN and EVIDEM
(Evidence-based Interventions in Dementia)
programme
65,111, 000 (2016)
6.1-9.9% (age group 65+) (Misiak et al., 2013)
Dementia research volunteer registry
Local (North Thames)
2009- ongoing
N=~ 250 patients and carers (2010)
DeNDRoN is funded by the UK National Institute of
Health research and EVIDEM is funded by the English
National Institute of Health Research. Governance of
the Registry is managed through DeNDRoN’s national
co-ordinating centre.
• to provide opportunity for patients to participate in
studies
• to allow pre-screening of research- ready
populations
• to provide a more accurate assessments of study
feasibility
• to create basis for cohort studies
Including non-ICD10 and non-DSM-IV diagnoses

The target population defined as people of any age
with any form of dementia residing in the community or
residential care within the defined geographical area.
1. People with a formal specialist
(neuropsychology/imaging) or informal generalist
diagnosis of dementia
2. Participants with cognitive impairment presumed
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Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement

Data linkage
Variables/data/Minimu
m dataset

Consent/ Privacy

ICT/Data entry

secondary to an underlying neurodegenerative
disease.
3. Including different types of dementia syndrome and
dementia of differing severity.
Exclusion if:
1. Not speaking English and no access to an
interpreter.
2. Inappropriate to approach, e.g., receiving end-of-life
care, treatment for severe co-morbidity.
Recruitment in the North Thames DeNDRoN area via
primary, secondary, social, and community care,
voluntary organisations.
Six monthly reviews
The proposals for the registry were discussed with
DeNDRoN’s patient and public involvement working
group, i.e., regional workers and members of third
sector organisations, and a Forum made up of people
with neurodegenerative diseases and carers.
For all practices:
• Location (Primary Care Trust), deprivation index
score
For all clinics:
• Specialist and clinic location
For other services:
• Location e.g. nursing home, supported
accommodation, elderly mentally infirm (EMI) home
• Key worker details
For all participants in the registry:
• Demographic details
• Carer information
• Practice details
• Specialist details
• Cognitive status
• Functional status
• Behavioural/Neuropsychiatric status
• Investigations (imaging and dates)
• Specific dementia medication
• Co-morbidity (e.g. depression, CVD, diabetes)
• History of participation in trials/studies
Opt-in. Ethics committee approval. A unique identifier
assigned to participants; data held anonymously. A file
linking name and unique identifier is stored separately,
securely and in accordance with the Data Protection
Act. In the first instance, national and regional
researchers wanting to access the Registry need to
approach North Thames DeNDRoN.
Expert advisors from the University College London
were recruited to develop electronic database.
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Documents and registry data are stored by West
London Mental Health Trust in accordance with
agreements from North Thames DeNDRoN, and are
only accessible to the clinical and research staff within
the involved NHS Trust’s boundaries.
Website
Reporting/
Publications
Source: Illife et al. (2011)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Yes

UK
Join Dementia Research (JDR)
65,111, 000 (2016)
6.1-9.9% (age group 65+) (Misiak et al., 2013)
Dementia research volunteer registry
National
2015- ongoing
N>23,000 volunteers (September 2016)
Funded by the Department of Health and delivered in
partnership with the National Institute for Health
Research, Alzheimer Scotland, Alzheimer's Research
UK, and Alzheimer's Society.
• to allow people to register their interest in
participating in dementia research and be matched
to suitable studies
n/a

Inclusion of volunteers of all ages (18+), from all ethnic
backgrounds and cultures, carers, relatives and the
families of people with dementia, and healthy
volunteers as controls.
'Join dementia research' has developed a range of
printed materials, including leaflets, posters and an
application form, which support communication and
promotion of the service.

Information to register:
• Basic information, such as name, date of birth
• Contact information, such as address and
telephone number(s)
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•

Consent/ Privacy

Medical information, such as health problems and
disabilities; if there is a memory problem, the
participant is asked to select a specific diagnosis
from a list of options
Opt-in. Participant information is managed by a team
based at University College London (UCL), under the
instruction of UCL Hospitals NHS Foundation Trust.
Only the JDR CCL management staff, approved
researchers, NHS staff and the charity Helpdesks
registered to use the database are able to see the
information. Approved researchers may be employed
by the NHS, commercial organisations or universities,
perusing activities for medical benefit. All researchers
are assessed and approved on the basis that their
employers are signed up to the database terms and
conditions, and data processing agreements; and that
they are working on ethically approved studies.
Researchers only access the information on JDR in
relation to studies that a participant matches to.

ICT/Data entry
Website
https://www.joindementiaresearch.nihr.ac.uk/
Reporting/
Online updates and reports
Publications
Source: https://www.joindementiaresearch.nihr.ac.uk/

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

USA
South Carolina Alzheimer's Disease Registry
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Epidemiological dementia registry
State-wide
1988- ongoing
N=225,938 cases of ADRD (2011/2012)
Maintained by the University of South Carolina, in
cooperation with the SC Department of Health and
Human Services, the SC Department of Mental Health,
the USC School of Medicine, and the SC Office of
Budget and Control.
• to maintain a comprehensive and accurate ADRD
registry
• to provide prevalence estimates to support service
planning
• to identify prevalence among different demographic
groups
• to help those who care for individuals with ADRD
• to foster research into risk factors for ADRD
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Diagnostic
system/Dementia
classification

Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage

Variables/data/Minimu
m dataset

The physician’s diagnosis is collected from the
individual’s medical records through ICD-9-CM codes.
Four general categories: Alzheimer’s disease, vascular
dementia, mixed dementia, and dementia in other
medical conditions.

South Carolina residents diagnosed with ADRD

Individuals with ADRD are identified when they contact
services. Since no single system identifies all newly
diagnosed patients with ADRD, cases are collected
from several sources, including inpatient
hospitalizations, mental health records, Medicaid,
emergency departments, memory clinics, chart
abstracts, vital records, and long-term care
evaluations. The Alzheimer’s Disease Registry data
are linked with death certificates to summarize the
deaths occurring among persons in the Registry.
Registry Core Data Items:
• identification/location of case (for follow-up)
• name and location of caregiver/contact person (if
available)
• sociodemographic data
• fiagnosis (current dementia diagnosis, other
diagnoses)
Other information includes other medical diagnoses,
educational status, caregiver contact data for follow up
and marital status.
Information not available

Consent/ Privacy
ICT/Data entry
Website
http://osa.sph.sc.edu/alzheimers_registry.html
Reporting/
Yes
Publications
Source: Macera et al. (1991)

Country
Name of registry
Population size
Dementia prevalence
Category

USA
The West Virginia Alzheimer's Disease Registry
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Epidemiological dementia registry
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Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/ Privacy

ICT/Data entry

2011- ongoing
N=~28,000 (2015)
The Advisory Board includes Blanchette Rockefeller
Neurosciences Institute, Institute on Aging, WV
University, Marshall University, WV Department of
Health and Human Resources.
• to evaluate incidence and prevalence of AD/related
disorders
• to provide information for policy planning purposes
• to provide non-identifying data to support research
ICD-9-CM; ICD-10-CM

Data collection began with a feasibility testing of the
web-based data entry portal. At the next step,
healthcare providers in WV were contacted via direct
mailings, journal articles, presentations at local and
state-wide meetings, and CME courses.

Inclusion of Medicare data
Reports from health care providers and facilities
include:
1. Contact details, DOB, gender, race/ethnicity, social
security number, contact information including
secondary contacts
2. Brief medical history;
3. History of Alzheimer’s disease and related
disorders
4. Physician’s name, contact information
5. Other information considered relevant for policy and
planning relative to AD and related disorders.
Patient’s consent not required. Physicians have to
register to obtain a username and password to access
a secure server with patient data. Patients are
assigned a unique ID number. All patient information is
stored as identified information and information with
identification removed in two linked datasets on a
secure, encrypted, password-protected database
server. Only the Registry director and his/her designee
can link the identified and de-identified information.
A web-based electronic data form developed in
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collaboration with United Biosource Corporation.
Information about a patient is strictly confidential and
can be entered into the database by or on behalf of the
diagnosing/treating physician; no provisions for
patients or caregivers to submit information to the
database. Information may be entered into the
database electronically through the online physician
portal or by using a fillable form.
Website
http://www.wvadr.hsc.wvu.edu/home/
Reporting/Publications Annual report
Source: http://www.wvadr.hsc.wvu.edu/home/; Schreurs et al. (2010)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/
Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration

USA
Arizona Alzheimer's Registry
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Dementia research volunteer registry
State-wide (Arizona)
2006 (2012: merged with Alzheimer’s Prevention
Registry)
N=2,263 contacted, N=2,032 received a welcome
packet, N=1,257 consented, N=1,182 underwent
telephone assessment (2006-2011)
The Arizona Alzheimer's Consortium was the first
state-wide NIA-funded AD research consortium;
includes Arizona State University, Banner Alzheimer's
Institute (BAI), Banner Sun Health Research Institute,
Barrow Neurological Institute, Mayo Clinic Arizona,
Translational Genomics Research Institute, and
University of Arizona. The established infrastructure
and experiences gained from this Registry have served
as the prototype for the web-based Alzheimer's
Prevention Registry (www.endALZnow.org).
• to increase awareness of Alzheimer's disease
research and accelerate enrolment into research
studies

1. Persons aged 18+ (recruitment targeted at ages
50+)
2. Able to communicate in English
3. Willing to cooperate with assessment and study
procedures.
Interested individuals contacted the Registry and were
offered a welcome packet, including a questionnaire
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site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset
Consent/ Privacy

ICT/Data entry
Website
Reporting/Publications

(medical history, medication use, family history of
dementia, research interests and availability, and
geographic preferences). After receiving consent and
questionnaire, Registry staff contacted the Registrant
or authorized representative for a telephone
assessment and review of the questionnaire.
Assessment included self-reported memory status,
functional memory assessment, Telephone Interview
Cognitive Screen, Rey Auditory Verbal Learning Test,
and Mild Cognitive Impairment Screen. At completion
registrant classified as no impairment, possible
cognitive impairment or possible dementia.

Opt-in. Written informed consent (cognitively impaired
individuals provided written assent in addition to written
informed consent from a legally authorized
representative)
The registry was hosted at BAI in a secure electronic
database.
www.AZalz.org
Yes

Source: Saunders et al. (2014)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

USA
Alzheimer’s Disease and Related Dementia (ADRD)
State Registry (Georgia)
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Epidemiological dementia registry
State-wide (Georgia)
2014- ongoing
N=112,430 Medicare beneficiaries in Georgia had
ADRD diagnoses (2013)
The Georgia Legislature established the Alzheimer’s
Disease Registry within the Department of Public
Health.
• to collect and disseminate usable data to inform
programs and services for the aging population
• to identify epidemiological trends
• to bring awareness at the state level to healthy
ageing issues
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•
Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage

to inform stakeholders for planning and future
registry needs
Not specified

Sources of data for the Registry:
• Medicare (data currently reported)
• State Health Benefit Plan
• Nursing Home Data
• Emergency Room Visits data
• Physicians reporting Portal
• Medicaid
• Georgia Regents Health Plan
• Hospitalizations Data
• Vital Records data

Variables/data/Minimu
m dataset
Consent/ Privacy
Patient’s consent not required.
ICT/Data entry
Website
http://dph.georgia.gov/alzheimers-registry
Reporting/Publications Yes
Source: http://dph.georgia.gov/alzheimers-registry; Weeks Leonard et al. (2016)

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

USA
Alzheimer’s Prevention Registry
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Dementia research volunteer registry
National
2012- ongoing
N=216,464 (June 2016)
The Registry was established and is led by Banner
Alzheimer's Institute and is a partnership that includes
twelve leading health organizations.
• to support Alzheimer’s research by connecting
scientists with people interested in taking part in
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•
Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/ Privacy

prevention studies
to educate the public by sharing reliable information
about Alzheimer’s and Alzheimer’s prevention

The registry is open to people over the age of 18
years, who are interested in taking part in Alzheimer’s
prevention studies.

Anyone 18 and older can join the Registry by providing
basic information and answering a few questions about
their cognitive health, family history, and caregiving
status.
Opt-in. All studies associated with the Alzheimer's
Prevention Registry are approved by an ethics
committee and ensure participants' privacy and
confidentiality. The participants choose which studies
to join and they can withdraw from a study at any time.

ICT/Data entry
Website
https://www.endalznow.org/
Reporting/Publications Website
Source: https://www.endalznow.org/

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance
Aim

USA
New York State Department of Health (NYSDOH)
Alzheimer's Disease and Other Dementias Registry
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Epidemiological dementia registry
State-wide
1988- ongoing
Information not available
Funded by the New York State Department of Health
(NYSDOH)
• to identify, locate and investigate the occurrence,
frequency, incidence, cause, effect and prognosis
of AD

Page 149 of 169

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/Privacy

ICT/Data entry

Website
Reporting/
Publications
Source: Lillquist (2004)

Country
Name of registry
Population size
Dementia prevalence
Category

• to maintain this information for research purposes
ICD-9-CM

The Registry requires a confidential case report to the
Department of Health each time a new case of AD or
other dementia is diagnosed or confirmed in New York
State. In practice, the Registry receives dementia
reports primarily from the 400 hospitals and 700
nursing homes throughout the state.

The Registry collects data on
1. Types of dementia diagnosed
2. Socio-demographic data (age, race, ethnicity,
gender, and address)
3. Type of facility reporting data (hospital, nursing
home, physician's office, specialized Alzheimer's
disease program).
4. Data on hospitalization (length of stay and patient's
destination at discharge)
Info regarding patient’s consent not available. For
identification purposes, the Registry uses an
individual's actual name or a unique identifier formed
from elements of the name and social security number.
The Registry includes 2--4 professional or clerical staff;
one full-time professional serving as director of the
Registry. Additional NYSDOH staff available as other
duties permit. Limited staffing requires that the
operation of the Registry take advantage of information
collected by other existing data systems.
Yes

USA
Wisconsin Registry for Alzheimer's Prevention
(WRAP)
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Dementia research registry
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Coverage
Established in year
N (most recent
available)
Funding/Supporting
organisation/Operation
al costs/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure

Follow-up

Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

State-wide
2001- ongoing
N>1,500 (January 2016)
WRAP is funded by the National Institute of Health;
located at the Wisconsin Alzheimer’s Institute (WAI).
WRAP is a model for US-Israeli joint venture to
establish Israeli Registry for Alzheimer’s Prevention
(IRAP); 10-year-long longitudinal study of healthy
adults with a proven family history of AD (Khachaturian
et al., 2010).
• to understand the lifestyle and health factors that
determine whether a person develops Alzheimer's
disease
NINCDS-ADRDA research criteria

•
•
•

Inclusion of people 40-65 year old
English speaking
Having a parent with autopsy-confirmed or probable
AD
Volunteers are recruited among adult children of
persons with AD evaluated in the Memory Assessment
Clinic at the University of Wisconsin–Madison, at a
satellite memory assessment clinic affiliated with the
University of Wisconsin Alzheimer’s Institute and
others who learned about the study from educational
presentations or word of mouth.
The second visit is scheduled about 4 years after the
initial visit, and the third visit is scheduled for 2 years
after that. The schedule for subsequent visits it is likely
to be every 2 years.

Entry assessment:
• neuropsychological testing using a battery of
standardized, widely used clinical
neuropsychological measures
• APOE genotyping
• laboratory tests (creatinine, nonfasting cholesterol,
homocysteine, and folate),
• clinical measurements (blood pressure, height, and
weight)
• health history form (including self-reported history
of cardiovascular, neurological, psychiatric, and
other major medical disorders, medications; lifestyle
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Consent/Privacy

variables, such as exercise, tobacco, and alcohol
use; depressive symptoms)
Opt-in. Information provided is confidential and can
only be shared with researchers involved in WRAP.
WRAP procedures are reviewed and approved by the
Health Sciences Institutional Board of the University of
Wisconsin and other medical centres involved.

ICT/Data entry
Website
http://www.wai.wisc.edu/research/research.html
Reporting/
Yes
Publications
Source: http://www.wai.wisc.edu/research/research.html

Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim
Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/

USA
Consortium to Establish a Registry for Alzheimer’s
Disease (CERAD)
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Dementia research registry
Nationwide
1986-1994 (no longer recruiting)
N=1,094 AD patients, N=463 control subjects (19861994)
Funded by a grant from the National Institute on Aging
(NIA). CERAD consisted of an administrative core, a
methodology and data management centre,
specialised task forces, and external advisory
committees. A close collaboration and ongoing
communication with participating Alzheimer’s Disease
Centres.
• to standardize procedures for the evaluation and
diagnosis of patients with Alzheimer’s disease (AD)
Modified NINCDS-ADRDA. On entry, patients were
evaluated using the CERAD Clinical and
Neuropsychology Batteries.
Dementia severity was assessed every 12–15 months.

Patients: age 50+, mild to moderate AD, no disorders
affecting dementia, independently mobile, score > 0 on
at least two of the five neuropsychology measures, an
informant available.
Control subjects: not permitted to be immediate kin, the
same criteria as the AD patients. Controls were not
required to have informants. All measures
administered to both cases and controls (except for
Blessed Dementia Rating Scale).
Starting with 15 ADCs, eventually 29 university sites
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Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/ Privacy

and nine special focus sites, such as high minority,
non–English speaking.
Re-evaluated annually, using the same procedures as
at entry

Using standardized diagnostic criteria and assessment
instruments, CERAD subjects were examined at entry
and annually, to observe the natural progression of AD.
Autopsy examination of the brain was included (where
possible) to obtain neuropathologic confirmation of the
clinical diagnosis. The CERAD study obtained
information on the natural history of AD, clinical,
neuropsychological, neuropathological correlations,
family history, behavioural and associated personality
changes.
Institutional Review Board approval required. Deidentified clinical, neuropsychological, and
neuropathologic information is stored at the National
Alzheimer’s Coordinating Center, the University of
Washington. The database, batteries, and additional
material are available from the CERAD office.

ICT/Data entry
Website
http://cerad.mc.duke.edu/; www.alz.washington.edu
Reporting/
Yes
Publications
Source: Fillenbaum et al. (2008), http://cerad.mc.duke.edu/;
www.alz.washington.edu

Country
Name of registry

Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/
Governance

USA
Global Alzheimer Platform (GAP) Trial Ready
Cohort for Preclinical/ Prodromal Alzheimer’s
Disease (TRC PAD)
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Preclinical dementia research registry
Nationwide
2013 - ongoing
Ongoing recruitment; aiming at N=1,000 preclinical and
N=1,000 prodromal participants across approximately
35 sites in the U.S.
GAP was launched at the end of 2013 through
collaboration between the Global CEO initiative on
Alzheimer’s disease (CEOi) and the New York
Academy of Sciences (NYAS). GAP engages the
academic and industry leaders and developers within
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Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure

Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset
Consent/ Privacy
ICT/Data entry

the global Alzheimer’s community. The GAP initiative
includes clinical trial site activation and site network
construction (GAP-NET).
• to accelerate drug development for AD through
establishment of a trial-ready cohort to facilitate
enrolment into preclinical and prodromal AD
cognitive-endpoint trials

TRC PAD identifies potential participants for trials via
registries, such as the Brain Health Registry (BHR),
endalznow.org, healthybrains.org, and site-based
registries, as well as large physician practices,
Medicare/Medicaid enrolment lists and mobile
computing. For the GAP registry, interested individuals
enrol on the web-based BHR or collaborating registry,
provide demographic information, complete
questionnaires, take online cognitive assessments and
contribute genetic or other clinical information available
through remote collection methods. Based on these
data, adaptive reiterative algorithms select participants
most likely to meet trial entry criteria, who are referred
to GAP-NET sites for biomarker assessment (e.g.,
amyloid imaging) and further testing. Individuals
meeting all criteria comprise the GAP Cohort and are
entered into GAP-NET clinical trials. Tracking the
trajectory of registry and cohort patients after
registration and before randomization can provide
additional information on drug-induced change in
trajectory after trial entry and can help to select
patients for trials.

Opt-in
The algorithm-based approach is expected to increase
the number of patients referred to trials, improve the
appropriateness of the referred subjects, reduce the
screen failure rate, and decrease of cost of screening.
On-line assessments are expected to reduce the
burden on care partners and clinical trial sites to collect
participant data.
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Website
http://globalalzplatform.org/
Reporting/
Yes
Publications
Source: Cummings et al. (2016)

Country
Name of registry
Population size
Dementia prevalence of
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria
Recruitment sites/
Registration
site/procedure
Follow-up
Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

USA
National Alzheimer’s Coordinating Center (NACC)
Database
324,118,000 (2016)
14% (age group 71+) (Plassman et al., 2007)
Dementia research registry
Nationwide
1999 - ongoing
N=74,397 (Minimum Data Set), N=33,900 (Uniform
Data Set) (2016)
Patient information is collected from Alzheimer Disease
Centers (ADCs) funded by the National Institute on
Aging (NIA). To increase collaboration, NACC solicits
and funds collaborative research projects.
• to account for the number and types of patients at
the ADCs
• to determine the number of different types of ADC
subjects
• to inform design of collaborative research projects
• to determine new questions and new types of data
• to analyse data for AD research
NINCDR or DSM

39 past and present ADCs; subjects undergo a
standardized evaluation. The clinic-based population
includes patients with AD and related disorders, MCI
and cognitively normal subjects.
Annual-follow up

The NACC database is made up of three main
research datasets:
Minimum Data Set (MDS; collected over 1984-2005) brief, single-record descriptions of ADC subjects:
• Demographics
• Cognitive status
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• Clinical diagnosis
• Selected clinical manifestations
• Comorbid conditions
• MMSE score
• Vital status
Uniform Data Set (UDS; principal clinical database;
2005 – ongoing) - prospective, standardized, and
longitudinal clinical evaluation of the subjects:
• Sociodemographics on subject and co-participant
• Family history
• Dementia history
• Neurological exam findings
• Functional status
• Neuropsychological test results
• Clinical diagnosis
• Imaging availability
• APOE genotype
In 2012, a new (voluntary) module was added to the
UDS to collect detailed clinical information related to
frontotemporal lobar degeneration (FTLD):
• Family history
• Neurological and motor exam findings
• Clinical bvFTD and PPA findings
• Neuropsychological test results
• Social norms
• Social behavior
• Co-participant questionnaires
• Imaging availability
The Neuropathology Data Set (NP) - standardized data
on neuropathologic features of neurodegenerative
disease for UDS subject undergoing autopsy:
• Demographics
• Date of death
• Presence or absence of neuropathological features
of most major dementias
Data collection activities are ongoing for the UDS,
FTLD Module, and NP datasets.
Consent/ Privacy
Institutional Review Board approval required. Data can
be accessed online or via direct requests for analysis
files or customized reports. The NACC standardized
clinical and neuropathology datasets are freely
available to researchers.
ICT/Data entry
NACC developed its own web data management
software package for entering and managing data.
Website
www.alz.washington.edu
Reporting/
Annual reports; NACC publications committee must
Publications
first approve all publications using NACC data.
Source: www.alz.washington.edu; Beekly et al. (2004; 2007)
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Country
Name of registry
Population size
Dementia prevalence
Category
Coverage
Established in year
N (most recent
available)
Funding/Governance

Aim

Diagnostic
system/Dementia
classification
Standards of care
(quality standards)
Inclusion/Exclusion
criteria

Recruitment sites/
Registration
site/procedure

United States, Australia, Europe, Asia and South
America
Dominantly Inherited Alzheimer Network (DIAN)
Expanded Registry
n/a
n/a
preclinical research registry
International
2008-ongoing
N=336 (July 2013)
The DIAN Expanded Registry is an international
registry for Autosomal Dominant Alzheimer’s disease
(ADAD) drug trials. The Registry is managed by the
DIAN Therapeutic Trials Unit at Washington University
School of Medicine in St. Louis. It is funded in part by a
grant from the Alzheimer’s Association, a consortium of
pharmaceutical companies and philanthropic
foundations.
• to develop a registry of asymptomatic and
symptomatic ADAD mutation carriers and their noncarrier siblings, who serve as a genetically similar
control sample.
• to collect contact information from eligible
participants interested in ADAD trials to test new
drugs, and/or the DIAN observational study

Potential participants are screened for eligibility by a
DIAN coordinator, who refers eligible candidates to the
most appropriate DIAN site. The major reason potential
participants are not enrolled is the absence of a
confirmed mutation in the family. If the pedigree is
consistent with the presence of ADAD, DIAN offers
commercial genetic testing and counselling if the family
has indicated interest in participation in the study.
DIAN participants are not required to know their
mutation status; asymptomatic enrolees include both
mutation carriers and non-carriers in an approximate
50:50 ratio. The percentage of asymptomatic
individuals is approximately 75%.
Individuals are eligible to be enrolled if they are adult
children (18 years or older) of a clinically affected
parent in an ADAD family in which the parent (or
consanguineous relative) has a known mutation
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Follow-up

Caregiver/consumer
involvement
Data linkage
Variables/data/Minimu
m dataset

Consent/Privacy

causing symptomatic AD. The primary sources of
recruitment into DIAN are the ADAD families that are
identified by DIAN performance sites, including
kindreds that were previously established and kindreds
that have emerged in response to publicity about
DIAN. The DIAN Expanded Registry website serves as
another recruitment tool for DIAN. Other recruitment
sources include physicians with patients with positive
genetic testing results, and individuals from ADAD
families who seek information from relevant non-profit
organizations and the NIA’s Alzheimer’s Disease
Education and Referral Center.
DIAN participants are followed longitudinally by using
clinical, cognitive, and imaging and fluid biomarker
measures at participating sites. Follow-up
assessments are scheduled according to the
participant’s age relative to his/her parental age at
onset (AOO) of AD, with assessments every 3 years
for asymptomatic individuals until they are within 3
years of the parental AAO, when assessments are
done annually; all symptomatic individuals are seen
annually.

DIAN participants are assessed at baseline and in
subsequent years with comprehensive clinical,
cognitive, imaging, and biochemical assessments. All
DIAN assessments are conducted according to a
standard and uniform protocol that allows data from all
study sites to be readily combined. Standardized
measures include:
• clinical assessment
• psychometric testing
• non-fasting blood collection for genetics
• fasting CSF and blood collection
• MRI
• amyloid imaging with 11C-PIB-PET
• fluorodeoxyglucose-PET (FDG-PET)
Tissue collection and storage also are harmonized to
allow for biomarker measures within the current scope
of DIAN and future methodologies.
Opt-in. Taking part in the DIAN Registry is voluntary.
Informed consent documents are sent to the participant
for their perusal before the initial visit. These
documents are reviewed and all procedures are
explained at the beginning of the visit. All information
provided, including genetic mutation reports, and
documents, such as pedigrees that are created in the
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course of conversation, are stored in a secured
database. The database is accessible only to
Washington University study coordinators, so that
participants may be contacted for present and future
studies. Pedigrees and genetic reports do not contain
identifying information about participant and/or his/her
family members and are password-protected.
ICT/Data entry
Website

http://www.dian-info.org/
http://dianexr.org/
Yes

Reporting/
Publications
Source: Morris et al. (2012), Moulder et al. (2013)
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Appendix 4. Hospital-based and university-based dementia
registries
Note: These registries have not been included in the review because of their limited
geographical coverage.

Canada
University of Western Ontario Dementia Study Registry (Bowler, Munoz, Merskey, &
Hachinski, 1998)

India
Nizam’s Institute of Medical Sciences Hospital Dementia Registry (Alladi et al., 2011)

Italy
Treviso Dementia (TREDEM) Registry (Gallucci, Spagnolo, Arico et al., 2016)

Japan
Hyogo Institute Hospital for Aging Brain and Cognitive Disorders Registry (Imamura
et al., 1999)

Pakistan
Shifa International Hospital, Islamabad Registry (Ahmad et al., 2011)

South Korea
Konkuk Dementia Registry, Konkuk University, (Moon, Kim, & Han, 2012)
Hyoja Dementia Registry, Hyoja Geriatric Hospital (Kwak & Suk, 2009)

Taiwan
Lin-Shin Dementia Registry Project (Chiu et al., 2015)

UK
Maudsley Biomedical Research Center Dementia Case Registry at King’s Health
Partners (Kiddle et al., 2014)
Newcastle and Tyneside Area Case Register (Ballard et al., 2001)
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USA
Alzheimer’s Disease Prevention Registry, Duke University (Romero et al., 2014)
Alzheimer's Disease Patient Registry, Prototype Alzheimer's Collaborative Team
(PACT) (Cohen et al. 1990)
Boston University Alzheimer’s Disease Center Registry (Jefferson et al., 2011)
East Boston Alzheimer's Disease Registry (Evans et al., 1990)
Massachusetts Alzheimer’s Disease Research Center at Massachusetts General
Hospital Registry (Fong et al., 2009)
Mayo Clinic Alzheimer's Disease Patient Registry (Petersen et al., 1990)
Rhode Island Hospital Alzheimer Prevention Registry (Daiello, Cizginer, Pelosi, &
Ott, 2015)
University Alzheimer Center, Case Western Reserve University and University
Hospitals of Cleveland Registry (Mizrahi et al., 2011)
University of California at Los Angeles Alzheimer’s and Dementia Care Program
Registry (Reuben et al., 2013)
University of Iowa Prototype Alzheimer's Disease Registry (Kohout, 1990)
University of Pittsburgh Alzheimer's Disease Patient Registry (Kuller et al., 1990)
University of Rochester Alzheimer’s Disease Research Center Neuropathology
Database (Papka, Rubio, Schiffer, & Cox, 1998)
University of South California Alzheimer’s Disease Research Center Registry (Andel
et al., 2003)
University of Washington Alzheimer's Disease Patient Registry (Larson et al., 1990)
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Appendix 5. Examples of research outcomes based on dementia
registry data
Swedish Dementia Registry (SveDem)
Religa, D., Spångberg, K., Wimo, A., Edlund, A. K., Winblad, B., & EriksdotterJönhagen, M. (2012). Dementia diagnosis differs in men and women and depends
on age and dementia severity: Data from SveDem, the Swedish Dementia Quality
Registry. Dementia and Geriatric Cognitive Disorders, 33(2-3), 90-95.
The study examined the use of investigations for dementia diagnostics such as
cognitive tests, blood and cerebrospinal fluid analyses, electroencephalography,
radiological examinations and assessments of functions with focus on age and
gender differences, based on SveDem data (N=6,937 dementia patients). There was
a significant decrease in the number of total tests used in the elderly group (>75
years) when compared with the middle-aged group (65–75 years) and younger
patients (<65 years). There was also a significant gender difference in the diagnostic
workup, mostly attributable to age. The number of tests positively correlated with the
level of cognition assessed by the Mini Mental State Examination (MMSE).
García-Ptacek, S., Kåreholt, I., Farahmand, B., Cuadrado, M. L., Religa, D., &
Eriksdotter, M. (2014). Body-mass index and mortality in incident dementia: a cohort
study on 11,398 patients from SveDem, the Swedish Dementia Registry. Journal of
the American Medical Directors Association, 15(6), 447-e1.
The study explored the association between BMI and mortality risk in an incident
dementia cohort using SveDem data (N=11,398 patients with incident dementia with
BMI data). Higher BMI at the time of dementia diagnosis was associated with a
reduction in mortality risk up to and including the overweight category for the whole
cohort and for men, and up to the normal weight category for women. Underweight
patients (BMI <18.5 kg/m2) displayed excess risk.
Eriksson, H., Fereshtehnejad, S. M., Falahati, F., Farahmand, B., Religa, D., &
Eriksdotter, M. (2014). Differences in routine clinical practice between early and late
onset Alzheimer's disease: data from the Swedish Dementia Registry (SveDem).
Journal of Alzheimer's Disease, 41(2), 411-419.
The study evaluated whether there are differences in demographics, diagnostic
work-up, and pharmacological treatment between early onset (EOAD) or late onset
(LOAD) Alzheimer's disease (AD). It used SveDem data on patients with newly
diagnosed EOAD (N=453) and LOAD (N=4,599). There were differences between
EOAD and LOAD in demographics, diagnostic work-up, and pharmacological
treatment. The majority of patients with EOAD went through an extended diagnostic
work-up including more investigations than patients with LOAD. EOAD patients were
treated with overall fewer medications but obtained treatment with cholinesterase
inhibitors to a higher extent than those with LOAD.
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Prospective Dementia Registry in Austria (PRODEM)
Seiler, S., Schmidt, H., Lechner, A., Benke, T., Sanin, G., Ransmayr, G., ... &
Eggers, C. (2012). Driving cessation and dementia: results of the prospective
registry on dementia in Austria (PRODEM). PLoS one, 7(12), e52710.
The study assessed the influence of cognitive, functional and behavioural factors,
co-morbidities and caregiver characteristics on driving cessation in dementia
patients. The study cohort consisted of PRODEM participants (N=240 dementia
patients) who were former or current car drivers. The caregivers’ estimate of the risk
of patient with dementia driving, but not car accidents or revocation of the driving
license determined whether dementia patients cease driving. Female gender and
increasing impairment in constructional abilities and activities in daily living (ADL)
raised the probability for driving cessation.
Benke, T., Delazer, M., Sanin, G., Schmidt, H., Seiler, S., Ransmayr, G., ... &
Kapeller, P. (2013). Cognition, gender, and functional abilities in Alzheimer's
disease: how are they related?. Journal of Alzheimer's Disease, 35(2), 247-252.
The study assessed the influence of cognitive, gender, and other factors on ADL in
patients with mild to moderate AD in the PRODEM cohort (N=221 AD patients).
Demographical factors, disease duration, depression, and neuropsychological
variables were valuable predictors of the functional status in AD in an early disease
stage. Poor visual and verbal memory, constructional abilities, old age, longer
disease duration, depression, and male gender were independent risk factors for
reduced ADL. Instrumental and basic ADL were predicted by similar factors, except
gender (predicting only instrumental ADL) and phonological fluency (predictor of
basic ADL).
Garn, H., Waser, M., Deistler, M., Benke, T., Dal-Bianco, P., Ransmayr, G., ... &
Seiler, S. (2015). Quantitative EEG markers relate to Alzheimer’s disease severity in
the Prospective Dementia Registry Austria (PRODEM). Clinical Neurophysiology,
126(3), 505-513.
The study investigated which single quantitative electro-encephalographic (QEEG)
marker or combination of markers correlates best with AD severity measured by the
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Appendix 6. Available minimum datasets in dementia registries
Variable category

West Virginia
Alzheimer’s Disease
Registry
http://www.wvadr.hs
c.wvu.edu/

SveDem, the Swedish
Dementia Registry
(Religa et al., 2015)

The Danish
Dementia Registry
(Johannsen et al.,
2011)

The French
National Alzheimer
Database (Anthony
et al., 2012)

Data on service
provider

WV Medical License #
Name
Contact Address
Medical Specialty
Reporter’s Name (if
different from above)
Reporter’s Profession
Today’s Date
Patient’s Name
Gender
Social Security
Number
Place of Birth, DOB
Education Level
Current Address
Living conditions
Relationship to patient
Race and Ethnicity

Date of Registration

Type of evaluation
Date for first visit
Date for information
visit
Is the patient
discharged at this
visit?

Date of procedure
Type of procedure
Procedure protocol
New patient
Patient referred by

Social security number
Sex
Age
Living Condition
Day Care
Home Care
BMI (Height, Weight)

Central person
registry number
Informant present
Living conditions

Name, DOB
Place of birth/Code
Sex
Present lifestyle
Geographical
location
Educational level
APA/ALD
Patient protection
measures

Age at onset
Age at diagnosis
Type of dementia
Stage at diagnosis
Current stage of

Time Needed for
Diagnosis
Type of Dementia

Dementia (general
cognitive status)
Diagnosis

Diagnosis: Level 1
(presence/absence
of
dementia/cognitive
impairment)

Sociodemographics
patient

Diagnosis

Cognitive
Impairment
Centralized Case
Registry
Argentina
(Allegri, 2011)
Centre
Clinician
Name
Patient ID number
Province
Locality

DOB, sex
Residence
schooling
Civil status
Nationality
Current job
category
Retired /
Pensioner
Previous
employment status
Onset cognitive
symptoms
Onset behavioural
symptoms
Diagnosis (DSM
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ADRD

Functional
measure

EEG, Mini Mental,
MRI, other

Cognitive measure
Diagnostic workup

Diagnosis: Level 2
(ICD 10)
Diagnostic Work-up
(blood test, clock-test,
CT, MRI, LP, PET/
SPECT, EEG, advanced
cognitive testing,
assessment by
occupational/speech
therapist, physio)
Total No of Tests
MMSE Score

Medication/
treatment

Is the patient receiving Medication
prescription
Total Number of Drugs
medication(s) for
ADRD?

Family history

Family History of
ADRD?
Other health
conditions
Psychiatric illness?
Patient’s medical
history
Is the
patient/caregiver
interested in receiving
further disease-related

Comorbidity

Background
Other

MMSE done/score
IADL-FAQ
done/score
Blood tests
CT brain scan
MRI brain scan
If no brain scan,
reason

Mini-Mental Test
Examination
IADL

Dementia
medication
Anti-depressive
treatment
Anti-psychotic
treatment

Pharmacological
treatment
Serious adverse
event
Psychosocial
intervention and
rehabilitation

Family History of
Dementia

IV,
ICD -10,
ReDeCAr)
Severity of
cognitive
impairment, MMSE
NPS evaluation
(optional): NPI ,
LCR , FDG-PET ,
TAC ,
Neuropathology,
ApoE , SPECT,
PETAM , RM 1,
Hachinski
Dementia
medication
Anti-depressive
and anti-psychotic
treatment
Other
Family History of
Dementia

Patient’s medical
history
Possession of driving
license, weapon license
Death, time to death
(months)

Follow-up status
Date of entry into
residential care
Date of death
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information?

Variables collected in
nursing homes (if
applicable): social
security #, dementia
type, date of
diagnosis/followup/moving to nursing
home, type of nursing
home, weight, MMSE
score, diagnosis/ change
of diagnosis,
medications at follow-up,
function assessment
measures, care
interventions,
person-centred care,
QoL
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Appendix 7. Australian framework for dementia data elements
The National Dementia Data Analysis and Development Reference Group in
Australia designed a framework for proposed dementia data elements (AIHW, 2007):

1. Identification of cognitive impairment and dementia
1.1: Identification of cognitive impairment (essential)
1.2: Identification of a diagnosis of dementia (essential)

2. Cognitive impairment and dementia diagnosis information
2.1: Type of dementia (highly desirable)
2.2: Date of first formal diagnosis (highly desirable)
2.3: Professional occupation of the person who first identified cognitive impairment or
diagnosed dementia (highly desirable)
2.4: Severity of dementia (highly desirable)
2.5: Treatment with medication for cognitive impairment due to dementia (desirable)
2.6: Treatment with medication for BPSD (desirable)

3. Current behaviour related to dementia and its impact on care
3.1: Nature of current challenging behaviour (desirable)
3.2: Frequency of occurrence of current challenging behaviour (desirable)
3.3: Duration of episodes of current challenging behaviour (desirable)
3.4: Disruption due to current challenging behaviour (desirable)
3.5: Stress experienced as a result of current challenging behaviour (desirable)

4. Coexisting health conditions
4.1: Coexisting health conditions (desirable)

5. Impact of caring
5.1: Impact of care measure (desirable)

6. Reporter details
6.1: Reporter status (essential)
6.2: Relationship of proxy reporter to person of interest (essential)
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