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Abstract.
Background: There has been growing interest in young people living with dementia. Future research requires consensus on
the terminology and operational definition of this group.
Objective: The purpose of this integrative review was to explore and include all operational definitions used to define dementia
at a young age.
Methods: On August 14, 2020, the PubMed, Embase, Cinahl, and PsycInfo databases were searched for empirical and
theoretical literature using Google. Various terms to describe and define ‘dementia’ and ‘at a young age’ were used to collect
literature concerning terminology; age-related aspects, including cut-off ages and criteria; and etiologies of dementia at a
young age.
Results: The search yielded 6,891 empirical and 4,660 theoretical publications, resulting in the inclusion of 89 publications,
including 36 publications containing an explicit discussion and 53 publications as confirmation. ‘Young-onset dementia’ was
the most commonly used term of seven identified terms, in the last two decades. The age of 65 years at symptom onset was
used most frequently when considering a total of six upper age limits and four criteria to define a cut-off age. Eight lower
age limits and an option for subdivision based on age were included. We identified 251 different etiologies and 27 categories
of etiologies.
Conclusion: Despite relative consensus on the term young-onset dementia and an age at symptom onset being used as
a cut-off criterion, much is still unclear concerning possible etiologies of dementia at a young age. In the current study,
controversies were detected for discussion in an international consensus study.
Keywords: Definition, operationalization, young-onset dementia
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INTRODUCTION
Dementia is often associated with old age but also
occurs in younger people. There is little agreement
in the scientific literature regarding the terminology
and definition of this younger group. The number of
young people living with dementia is substantial, as
it is estimated that 6%–9% of all people living with
dementia worldwide are below the age of 65 [1].
Historically, the first term to describe people living
with dementia at a younger age was presenile dementia. This term was introduced by Aloı̈s Alzheimer,
who described a 51-year-old patient, Aguste D.,
showing signs of dementia caused by atypical arteriosclerosis of the brain [2]. In recent decades, other
terms have been introduced into the literature, such as
early-onset dementia and young-onset dementia. As
these terms are used interchangeably in the literature,
this can cause ambiguity, as it is unclear to what etiologies and to whom exactly these terms refer. Some
authors have suggested the use of different terms to
refer to specific subgroups within the group of people
living with dementia at a young age [3, 4].
In addition to terminology issues, recent research
has focused on gaining insight into the characteristics
and care needs of young people living with dementia
and how they differ from those living with dementia in old age. The distinction between dementia at a
young versus an old age is important from a research
and care perspective. Considering the first perspective, there is greater heterogeneity in the potential
causes of dementia in young versus old individuals
and differences in both the course and characteristics
of the disease. These causes range from Alzheimer’s
disease to less-common causes, such as metabolic
disorders and prion diseases [5, 6]. Regarding disease
course, there is evidence suggesting that differences
exist in the disease mechanism of Alzheimer’s disease in the brains of young people compared to old
people [7, 8]. Furthermore, characteristics of the disease differ from late onset Alzheimer’s disease, as
other regions in the brain tend to be involved at a
younger age, resulting in phenotypic variants, such as
logopenic variant primary progressive aphasia, posterior cortical atrophy, and corticobasal degeneration
[9], more often causing nonanamnestic presentations
[10]. This might also explain why young individuals
with Alzheimer’s disease have more intact disease
awareness than people with Alzheimer’s disease in
old age, which appears to be a risk factor for developing depressive symptoms in younger individuals
with Alzheimer’s disease [11]. In frontotemporal

dementia, typically occurring in younger individuals,
disinhibition and absent disease awareness are among
the key symptoms [12]. From a care perspective, early
symptoms of dementia at a young age are often not
recognized as such by general practitioners, leading
to a delay in a timely referral to appropriate diagnostic
services and a consequential delay in the initiation of
appropriate services and support [13]. Furthermore,
the care needs of young individuals with dementia
differ from those of older people living with dementia [14]. For instance, younger people with dementia
live active lives, leading to specific needs, such as
daytime activities, mobility, and information. They
also express the need to retain a sense of usefulness
and stay engaged [15] as well as in some cases provide
care for elderly parents themselves. Care costs almost
doubles in case of dementia onset before retirement
[16] and financial issues occur commonly [17]. These
differences in care needs suggest that tailored care
and specialized care services for younger people with
dementia and their caregivers alike are needed [14].
In several countries, this has led to the development
of dedicated services for this particular group; however, these services are scarce and difficult to access,
especially when—in some countries—care services
are restricted for people over a certain age [18].
To distinguish between younger and older individuals living with dementia, the age of 65 is typically
used as the cut-off age [6], as this is the retirement age
in many countries. However, in the literature, other
cut-off ages are also used, such as the age of 60 years,
justified by evidence suggesting a role change of
APOE 4 in the cause of Alzheimer’s disease around
this age [19], or 70 years.
In summary, various differences in etiologies, phenotypes and care needs exist, together with both a
delay in timely referrals to receive a proper diagnosis
and scarce availability of age-specific post-diagnostic
support. A clear operational definition is necessary,
yet lacking, to conduct fundamental, clinical, and
translational research in the field of dementia at a
young age. Therefore, the aim of this integrative
review was to explore and include all operational
definitions used to define dementia at a young age.

METHODS
This integrative review was part of the larger Prevalence REcognition and Care pathways in young Onset
DEmentia (PRECODE) project on the prevalence,
incidence, definition, and care pathways of dementia
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at a young age. Integrative reviews concentrate on
both empirical scientific literature and theoretical
documents. The larger diversity in the sampling frame
in an integrative review allows for a broad input of
relevant data, which provides a more comprehensive
understanding in the case of a complex topic in health
care [20]. A five-stage framework developed to guide
the process of conducting integrative reviews was
applied, focusing on problem identification, the literature search itself, data evaluation, data analysis,
and presentation of the results [21].
Literature search
On August 14, 2020, the PubMed, Embase, Cinahl,
and PsycInfo databases were searched for empirical literature. Various terms to describe ‘dementia’
were included in the search strategy supplemented
with various terms to describe ‘at a young age’
(for search terms, see the Supplementary Material
1). Theoretical literature (i.e., non-empirical literature such as local dementia strategies) was searched
using www.google.com, adding a third term to focus
on ‘guidelines, policy documents and strategy documents’, to ensure coverage of all available terms and
definitions. The goal was to include literature published by governments, public agencies, professional
or provider organizations, industry, and advocacy
groups. Regardless of the database, all relevant empirical and theoretical literature was included. Only
literature in the English and Dutch languages was
included.
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Theoretical literature was screened and selected
manually. The literature was sorted based on relevance in Google using the ‘sort on relevance’ button.
The full text literature was screened for relevant content, starting with 50 publications. When new aspects,
i.e., terms, age-related aspects, or etiologies, emerged
in these 50 publications, an additional 50 publications were included until no new relevant aspects
were found. Only theoretical literature containing
new information relative to empirical literature was
included. The reference lists of the included literature
were manually reviewed for additional literature.
Initial screening was performed by the first author
(DvdV). To safeguard the quality of the selection process, the second author (CB) independently screened
the first 200 titles and abstracts of empirical literature,
all category 1 literature and the first 20 theoretical
publications. Differences were discussed in consensus meetings between DV and CB.
The full text of all ‘category 1 literature’ was read
by the first author (DvdV) to gain insight in the relevance of the data and how it was organized in the
article. Then the data was extracted and third, the
rationale of the choices made by the authors was captured. The first author also verified the category label
assigning of the previous step. Additionally, to establish whether there were terms used in the theoretical
literature, above and beyond those found in the empirical literature and to gain insight into the frequency
of the terms and definitions, the full text of a random
sample of 10% of all category 2 empirical literature
was also read by DvdV.

Data evaluation

Data analysis

After removing duplicate publications, all empirical literature was screened using the title and abstract.
The literature was selected, and labelled ‘category
1 literature’, when one or more of the following
aspects were explicitly discussed: 1) terminology or
nomenclature; 2) age-related aspects, such as cutoff ages and criteria; and 3) etiologies, diseases or
disorders that may cause dementia at a young age.
Literature that described but did not discuss one or
more of these three aspects was labelled ‘category 2
literature’. For the selection procedure of empirical
literature, Rayyan (http://rayyan.qcri.org) was used.
Rayyan is a user-friendly, time-efficient web based
tool that enables one or multiple people, if desired
double-blinded, to allocate titles or titles and abstracts
to custom made categories [22].

A data extraction form was used to summarize the
data from the primary literature and quality assessment scores by DvdV (Table 1). To our knowledge,
no quality checklist exists to assess both empirical and theoretical literature. Therefore, a four-scale
checklist was compiled assessing the authenticity,
methodological quality, informational value, and representativity of the primary sources (Supplementary
Material 2), an approach endorsed by Whittemore
and Knafl [20]. The checklist was based on the
Critical Appraisal Skills Programme [23] and the
Authority Accuracy Coverage Objectivity Date Significance (AACODS) checklist [24], which are
quality checklists for empirical and theoretical literature, respectively. Category 1 literature was appraised
and rated as good (+), adequate (±), or inadequate (–).
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Authors (y)

Study

Term(s)

Etiologies†

Quality

Lower age
limit

Subdivision

Diseases ‡

Categories

Young-onset
dementia

65

n/a

n/a

I, II, III, IV, IVa,
Va, Vb, Vc,
IXc, XI

Good

n/a

Presenile
dementia

n/a

n/a

n/a

II, IV, Va, Vb,
IXb, IXc, XIV

Good

30

Hospital

65

n/a

n/a

IV, X

Good

n/a

n/a

n/a

n/a

n/a

1, 2, 8, 58a, 87

n/a

Good

Review

n/a

n/a

Presenile
dementia
Presenile
dementia
Presenile
dementia,
early-onset
dementia

1, 1a, 2a, 2b, 2c-i,
2c-ii, 2c-iii, 3, 4, 5,
6, 7, 8, 29a, 30, 31,
33, 35, 39, 42a, 43,
43a, 43c, 45, 46,
58a, 60, 62, 64, 67,
69, 71, 73, 77, 78a,
80, 82, 86, 87, 111,
133, 135, 136, 145,
147, 148a
1, 2, 4, 5, 8, 10, 14, 29,
31, 33, 46, 58a, 60,
73f, 73g, 76, 77b,
77h, 78, 78a, 78b,
78d, 80, 87, 133,
135, 136, 145, 149,
150, 152, 153, 157,
160
1, 2, 32, 40, 58a, 135

65 at symptom
onset

n/a

n/a

I, II, III, IV, Vb,
IX, X, XI,
XIIb

Good

Opinion

n/a

n/a

60, 65

n/a

n/a

1, 2, 2a, 2c-i, 2c-ii, 30,
31, 33, 34, 39,
42a-ii, 43b, 57, 58,
58a, 61a, 73, 73c,
77e, 86, 133, 135,
136, 138, 147, 150,
151, 152, 159
1

Population
(n)

Setting

Ahmed et al.
(2016) [50]

Symposium
paper

n/a

n/a

Charlton
(1975) [52]

Opinion

n/a

Coblentz et al.
(1973) [65]
Cowie (1981)
[66]
Davies et al.
(2011) [25]

Prospective
study
Opinion

Dixon
(2007) [37]

Age-related aspects
Upper age
limit

Design

Early-onset
dementia,
young-onset
dementia

n/a

+, ±, or –

Adequate
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Table 1
Category 1 terminology and definitions of dementia at a young age

Opinion

n/a

n/a

Presenile
dementia

65 at diagnosis

16

n/a

Draper and
Withall
(2016) [32]

Review

n/a

n/a

Young onset
dementia

65 at symptom
onset

n/a

30–44,
45–64

Fadil et al.
(2009) [49]

Review

n/a

n/a

Early-onset
dementia

65 at symptom
onset

n/a

n/a

1, 2, 2d, 3, 4, 5, 6, 7, 8,
9, 10, 18, 19, 20, 26,
28, 29, 29a, 29b, 30,
31, 35, 35c, 37, 39,
41, 42a, 43, 43a,
43b, 43e, 43f, 43g,
45, 51, 54, 57, 58a,
58c, 59, 60, 62, 64,
67, 69, 72, 73, 73c,
73e, 75, 76, 77g, 78,
87, 88, 91, 93, 103,
110, 112, 113, 114,
115, 116, 117, 118,
120, 124, 125, 126,
130, 131, 132, 133,
135, 140, 141, 142,
146
1, 2, 3, 4, 5, 6, 8, 12,
14, 14a, 29, 30, 39,
42a, 43b, 43c, 57,
58a, 60, 67, 73, 73c,
87, 109, 110, 111,
112, 135, 162 ‡
1, 2, 2a, 2b, 2c-i, 2c-ii,
3, 4, 5, 6, 7, 8, 10,
12, 14, 16, 19, 23,
29, 29a, 29b, 30, 31,
33, 33a, 39, 41, 42,
42a, 43, 43a, 43b,
43c, 45, 46, 49, 50,
57, 58, 58a, 58b,
58c, 58d, 59, 60, 61,
62, 67, 69, 70, 71,
72, 73c, 73e, 73f, 76,
77, 77b, 77c, 77f,
78a, 78c, 82, 84, 86,
87, 88, 89, 90, 133,
134, 135, 136, 139,
140, 141, 142, 143,
145, 148, 151, 152,
153, 155, 161, 167

I, II, III, IV, Va,
Vb,

Good

I, IV, Vb, IXc,
XV

Good

I, II, IV, Va-Vb,
VI, VIII, IXc,
X, XI, XV

Good
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Doran
(1997) [41]

(Continued)

1895

1896

Authors (y)

Study

Term(s)

Age-related aspects

Etiologies†

Quality

Upper age
limit

Lower age
limit

Subdivision

Diseases ‡

Categories

65

n/a

n/a

1, 2, 2c-i, 2c-ii, 3, 8,
58, 58a

III

Good

65 at
symptom
onset
65

n/a

n/a

1, 2, 2e

I, II, III, IXb,
IXc

Good

Covers from
40, occurs
in much
younger
n/a

n/a

1, 2, 8, 58a

n/a

n/a

I, Vb, VI, XVI

60 at
symptom
onset

Usually 40

n/a

Presenile
dementia

60

n/a

n/a

Young onset
dementia,
presenile
dementia

60, 65, 70, at
symptom
onset,
diagnosis, at
presentation
to medical
services

30, 35

30–44,
45–64

1, 2, 2a, 3, 4, 8, 9, 12,
14, 19, 29, 30, 58,
58a, 58b, 58c, 59,
87, 104, 108, 110,
111, 112, 120, 121,
125, 126, 130
1, 2, 8, 39, 58a, 60,
60a, 60b, 66, 73,
73d, 73e, 77a, 77b,
78a, 79, 80, 133,
136, 137, 147
1, 2, 2a, 2c-i, 2c-ii, 3,
5, 6, 58, 58a, 58c,
58d, 59
1, 2, 3, 4, 5, 6, 8, 29,
29a, 30, 31, 33, 39,
57, 58, 58a, 58b, 73,
73c, 73e, 73f, 73g,
82, 135, 161, 169,
172

Design

Population
(n)

Setting

Forbes
(2005) [67]

Book review

n/a

n/a

Giannakopoulos
et al. (1996)
[68]
Gibson
(1960) [42]

Review

n/a

n/a

Opinion

n/a

n/a

Presenile
dementia

Goldman
(2015) [38]

Review

n/a

n/a

Early-onset
dementia,
young-onset
dementia

60

Goodall
(1938) [43]

Discussion

n/a

n/a

Presenile
dementia

Greicius et al.
(2002) [26]

Review

n/a

n/a

Harvey
(1998) [29]

Theoretical
thesis

n/a

n/a

Presenile
dementia,
early-onset
dementia
Early-onset
dementia

II, Va, IXb, XIV,
XVII, XVIII,
XIX

+ ,±, or –

Adequate

Good

Adequate

n/a

Good

n/a

Good
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Table 1
(Continued)

Review

n/a

n/a

Koopmans and
Rosness
(2014) [35]

Editorial

n/a

n/a

Kuruppu and
Matthews
(2013) [4]

Review

n/a

n/a

Laino
(2005) [69]

Interview
about
prospective
study
Opinion

278

Home

n/a

n/a

Opinion

n/a

n/a

Levine
(2013) [70]
Liebson et al.
(2005) [51]

65 year at
diagnosis

n/a

35–45,
45–65

1, 1a, 2, 3, 4, 5, 6, 8, 29,
39, 57, 58a, 73, 110,
135, 150, 131, 161

I, IVa, Vb, Vc,
XX

Good

65, 45 at
symptom
onset or at
diagnosis

17

n/a

1

n/a

Good

65

Typically 45

n/a

III, IV, Va, Vc,
VI, VII, VIII,
XI

Good

Early-onset
dementia

65 at symptom
onset

n/a

n/a

1, 2, 3, 7, 8, 17, 29, 30,
35, 39, 42, 42a, 43a,
45, 57, 58a, 60, 67,
71, 73, 73e, 73f, 77,
78, 81, 86, 87, 104,
105, 106, 108, 109a,
109b, 110, 111, 112,
120, 121, 122, 123,
124, 125, 126, 145,
147, 150, 151, 152,
157 ‡
1, 2, 57, 60, 73, 73f,
134, 135, 151

Young-onset
dementia
Early-onset
dementia

65

n/a

n/a

n/a

n/a

n/a

n/a

1, 2, 3, 4, 8, 9, 29, 39,
46, 57, 58a, 60, 73,
73f, 77, 134, 135,
147, 147a, 153, 154,
157, 159, 165, 166,
168

Young-onset
dementia,
younger
people with
dementia,
early-onset
dementia,
working age
dementia
Presenile
dementia,
early-onset
dementia,
younger-onset
dementia,
young-onset
dementia
Young-onset
dementia

n/a

I, II, III, IV, Vb,
XIII, XV
XVIII, XXI

Adequate

Good
Good
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Hayo
(2015) [34]

(Continued)
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1898

Table 1
(Continued)
Study

Term(s)

Design

Population
(n)

Setting

Masellis
et al. (2013)
[28]

Review

n/a

n/a

Miyoshi
(2009) [3]

Review

n/a

n/a

Moffie
(1953) [44]
NHMRC
National
Institute for
Dementia
Research
(2020) [33]

Review

n/a

n/a

Theoretical
abstract
book

n/a

n/a

Letter to the
editor

n/a

n/a

Letters to
the editor
Opinion

n/a

n/a

n/a

n/a

Panegyres
et al. (2000)
[71]
Pinhorn
(1993) [45]
Poser
(1975) [72]

Age-related aspects

Etiologies†

Quality

Upper age
limit

Lower age
limit

Subdivision

Diseases ‡

Categories

Early-onset
dementia,
young-onset
dementia

45, 65 year at
symptom
onset

Early adulthood

30–45,
45–65

I, II, III, IV, Vb,
Vc, IXc, X, XI

Good

Presenile
dementia,
early-onset
dementia
Presenile
dementia
Young-onset
dementia,
younger-onset
dementia,
early-onset
dementia,
adult-onset
dementia,
childhood
dementia
Early-onset
dementia

65 at symptom
onset

n/a

n/a

1, 2, 2a, 2c, 2c-i, 2c-ii,
2c-iii, 3, 4, 5, 6, 10,
14, 14a, 19, 29a, 30,
34, 35, 42, 42a, 43,
43b, 44, 49, 57, 60,
62, 73c, 73f, 86, 87,
104, 108, 109, 110,
111, 112, 114, 120,
121, 126, 129, 130,
133, 140, 147b,
153 ‡
1, 2, 2c-i, 2c-ii, 5, 6,
17, 29, 30, 35a, 35g,
57, 70, 134

I, II, Va, Vb, IX

Good

65

45

n/a

1, 2, 8, 48, 168a

II

Adequate

65, at
symptom
onset,
before
deceased
(“died aged
less than”)

n/a

n/a

1, 2, 2a, 3, 4, 110, 161

I

Good

65 at symptom
onset

n/a

n/a

XIIb

Good

65

40

n/a

1, 2, 2a, 2c, 2c-i, 3, 4,
5, 29, 57, 58a, 59,
73, 159
1, 29, 31, 73, 134

n/a

Adequate

n/a

n/a

n/a

1, 2, 4, 8, 29, 47, 58a,
60, 73, 73c, 73f, 77b,
77i, 77j, 84, 135,
150, 153, 154, 169

n/a

Good

Presenile
dementia
Presenile
dementia

+, ±, or –
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Authors (y)

Review

n/a

n/a

Young-onset
dementia

65 at symptom
onset

n/a

n/a

Risien Russel
(1933) [39]

Discussion

n/a

n/a

Presenile
dementia

Usually 30,
40

n/a

Rossor et al.
(2010) [6]

Review

n/a

n/a

Young-onset
dementia

60, 65 at
symptom
onset
65, 45 at
symptom
onset

18, 30

<35, 35–45,
45–65

1, 1a, 2, 2b, 2c, 2c-i,
2d, 2f, 3, 4, 5, 6, 8,
10, 11, 12, 13b, 14,
15, 16, 17, 18, 19,
20, 21, 22, 23, 28,
29, 30, 35a, 35b,
35c, 35d, 35e, 35f,
37, 38, 39, 42, 42a,
43, 43a, 43b, 43d,
43h, 41, 52, 53, 54,
56, 58, 60, 61a, 61b,
62, 63, 64, 65, 67,
68, 69, 71, 72, 73,
73e, 73f, 74, 75, 76,
77, 77c, 77h, 77k,
77l, 77m, 78a, 78e,
80, 82, 83, 85, 86,
87, 88, 91, 92, 93,
94, 96, 102, 109,
110, 112, 114, 117,
119, 121, 123, 125,
126, 127, 128, 129,
130, 131, 123, 136,
141, 147a, 150,
152a, 152b, 156,
157, 158, 159, 162,
163, 164, 170, 171
1, 2, 8, 39, 66, 73, 73a,
73d, 80

Good

I, II, IV-Va, IXb,
IXc, XVII

Adequate

III, IV, Va, Vb,
VI, XIII

Good

(Continued)

1899

1, 1a, 2, 2a, 2b, 2c-i,
2c-ii, 2d, 2f, 3, 4, 5,
7, 8, 10, 12, 13a,
13b, 13c, 14, 14a,
14b, 14c, 14d, 15,
19, 20, 22, 23, 24,
25, 27, 30, 35, 35a,
35b, 39, 42, 42a,
42b, 43c, 43d, 49,
51, 57, 58, 58b, 59,
60, 61a, 64, 69, 73,
73f, 86, 87, 88, 92,
94, 99, 100, 101,
102, 107, 109, 110,
111, 112, 114, 115,
117, 120, 121, 122,
123, 125, 126, 130,
131, 145, 147 ‡

IV, Vb, VI, VII,
XIV
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Ridha and
Josephs
(2006) [47]

1900

Authors (y)

Study

Term(s)

Design

Population
(n)

Setting

Sampson et al.
(2004) [5]

Review

n/a

n/a

Sitek et al.
(2015) [53]

Review

n/a

n/a

Tonkonogy and
Moak (1988)
[36]
Werner et al.
(2009) [17]

Opinion

n/a

n/a

Review

n/a

n/a

†

See Table 4. ‡ Including dementia plus syndromes.

Age-related aspects

Etiologies†

Quality

Upper age
limit

Lower age
limit

Subdivision

Diseases ‡

Categories

Young onset
dementia

60, 65

20, 30, 45

45–65

I, II, III, IV, Va,
Vb, Vc, VI,
VII, IXc, XI,
XII

Good

Early-onset
dementia,
young-onset
dementia
Presenile
dementia

65

n/a

n/a

1, 2, 2a, 2b, 2c-i, 2c-ii,
3, 4, 5, 6, 7, 8, 10,
14, 15, 16, 19, 20,
23, 29, 29a, 30, 31,
33, 35, 35a, 35b,
35c, 35d, 35e, 39,
41, 42a, 43, 43a,
43b, 43c, 45, 46, 49,
57, 58a, 58b, 58c,
59, 60, 61a, 61b, 62,
64, 65, 67, 69, 70,
71, 73, 73c, 77, 77c,
77d, 78a, 80, 82, 86,
87, 94, 102, 109b,
110, 111, 112, 114,
117, 120, 121, 124,
125, 126, 130, 131,
133, 135, 136, 141,
145, 147, 161 ‡
1, 1a, 2, 2a, 2c, 2c-i,
2c-ii, 2c-iii, 3, 5, 6,
8, 29, 135

I, IV, Va, VI, X,
XV

Good

50, 55 at
symptom
onset
65

n/a

n/a

1, 29, 60, 60a, 73b

n/a

Good

n/a

45–65

1, 2, 3, 4, 5, 8, 9, 29,
43, 57, 73, 77, 133,
134

n/a

Good

Presenile
dementia,
early-onset
dementia

+, ±, or –
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RESULTS
Search results
A total of 6,891 empirical publications were identified, of which 4,090 remained after duplicates were

1901

removed (Fig. 1). Screening of the title and abstract
reduced the number to 51, all of which were read in
full and resulted in the inclusion of 34 category 1
studies.
A total of 4,660 theoretical publications were
found, and after reading the first 50 full texts, two

Fig. 1. Data evaluation process.
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The majority of the included literature consisted of
discussion papers and editorials supplemented with
16 reviews, one quantitative study, and two other documents that addressed the points of interest in this
review. A total of seven different terms, six upper age
limits, four cut-off age criteria, eight lower age limits,
an option for subdivision based on age, 251 different
etiologies, and 27 separate categories of etiologies
were identified (Table 1).

last used over a decade ago [26]. This finding was
supported after verification with a sample of category 2 literature (Table 2), in which the term presenile
dementia was last used in empirical literature in 2004
[27]. The term early-onset dementia was commonly
used until 2013 [28], after which the term was not
found to be the preferred term in discussions about
the terminology of dementia at a young age. However, this term was used in ‘category 2 literature’ after
2013. The term young-onset dementia first appeared
around the new millennium, both in theoretical literature [29] and in empirical literature [5] and is still
commonly used. In addition to a historical evolution
in the use of terminology, some authors have suggested that differences may exist within the group of
younger people living with dementia. In their opinion, presenile dementia may typically be used to refer
to causes of dementia that more exclusively occur
in young individuals, whereas early-onset dementia
might refer to old-age causes that also occur in young
people [3]. Other authors have suggested that youngonset dementia should be used to refer to both of
these types of causes, including late-onset forms of
childhood neurodegenerative conditions [4]. Masellis
and colleagues [28] used the term early-onset dementia to refer to people living with dementia below the
age of 65 years and young-onset dementia below the
age of 45 years. The term early-onset dementia could
furthermore be mistaken as meaning an early stage
of dementia [28]. In Australia, the term youngeronset dementia was often used and appears to be used
interchangeably with the term young-onset dementia
[30–32]. Other terms were only mentioned in one
publication and included childhood dementia, adultonset dementia, and working-age dementia, which
refer to disorders causing dementia at childhood, in
young adulthood [33], and before the age of retirement, respectively [34].

Terminology

Age-related aspects

A total of seven different terms were identified,
of which the term presenile dementia occurred most
often (i.e., 18 times, see Table 3), followed by earlyonset dementia (16), young-onset dementia (15), and
younger-onset dementia (3). Young-onset dementia
was the most common term in articles published in the
last two decades to refer to young people living with
dementia. In these studies, it is noteworthy that the
term young-onset dementia or early-onset dementia
was often compared to presenile dementia, in which
the latter term was referred to as outdated [25] and

To distinguish young people living with dementia
from individuals who live with late-onset dementia,
a cut-off age was defined in nearly all literature. In
the majority of both the category 1 and the sample of
category 2 literature, the age of 65 was regarded as the
upper age limit (Table 3). Other upper age limits that
were mentioned included the ages of 45 [6, 28, 35], 50
[36], 55 [36], 60 [5, 26, 29, 37–39], and 70 years [29].
The age of 45 years as an upper age limit was used as
a comparison to the age of 65 to gain insight into the
differences in etiologies between people aged below

documents were included that explicitly discussed
the terminology, definition, or both of dementia at
a young age and that provided new information.
Other documents included local or national dementia policies or strategies and PDF files of PowerPoint
presentations; most without any discussion regarding
dementia at a young age. Reading the next selection of
50 theoretical studies did not provide any new information. A manual reference list check of the included
category 1 articles did not yield new articles. Furthermore, a total of 530 category 2 empirical studies
were found that included the terminology, definition,
or both of dementia at a young age, without explicitly
discussing these aspects. A sample of 53 articles was
included. Altogether, this resulted in the inclusion of
89 sources.
Quality assessment
A total of 29 publications were appraised as good,
including both empirical and theoretical literature,
whereas seven publications were appraised as adequate, primarily due to limitations regarding the
methodological quality or representativity (Table 1).
None of the included sources were appraised as inadequate.
General ﬁndings

Table 2
Random sample category 2 terminology and definitions of dementia at a young age
Authors (y)

Study

Term(s)

Population
(n)

Setting

“Spotting
early onset
dementia”
(2016) [73]
Allen and
Baldwin
(1995) [54]

Announcement

n/a

n/a

Case-control
study

28

Andrew et al.
(2019) [74]
Appelhof et al.
(2019) [55]

Review

Age-related aspects

Etiologies†

Upper age
limit

Lower age
limit

Subdivision

Diseases

Categories

Early onset
dementia

65

n/a

n/a

n/a

n/a

Home

Presenile
dementia

65

n/a

n/a

n/a

n/a

65

n/a

n/a

n/a
Exclusion:
IXb, XIIb,
IXb
n/a

Randomized
controlled
trial

274

Nursing
home

Younger onset
dementia
Young-onset
dementia

1, 2, 31, 73
Exclusion: 2b,
5, 8, 39, 81, 99,
145, 147, 169
n/a

65

n/a

n/a

n/a

Armari et al.
(2013) [75]
Arvanitakis
et al. (2019)
[76]
Balasa et al.
(2014) [77]
Belhouane
et al. (2012)
[78]
Carter et al.
(2018) [18]

Case-control
study
Review

83

Home

65

45

n/a

n/a

n/a

Early onset
dementia
Young onset
dementia

1, 2, 3, 4, 29, 73
Exclusion: 8,
57, 73b, 134,
161
1, 2

65

n/a

n/a

1, 2, 3, 29

n/a

Cohort study

157

Home

n/a

1, 1a, 2, 2c

XIIb

1685

Hospital

n/a

n/a

1, 29

I, III, Vb

n/a

n/a

Young-onset
dementia

n/a

n/a

1, 2, 2a

n/a

Cations et al.
(2019) [79]

Review

n/a

n/a

Young onset
dementia

n/a

<45;
45–65

1, 29, 73,134, 145

n/a

Dale (2000)
[80]
Devineni and
Onyike
(2015) [81]

Comment

n/a

n/a

n/a

n/a

1, 2

n/a

Review

n/a

n/a

Presenile
dementia
Young-onset
dementia,
early-onset
dementia,
presenile
dementia

65 at
diagnosis
65 at
symptom
onset
65 at
symptom
onset
60, 65 at
symptom
onset
n/a

n/a

Cross
sectional
study
Review

Early-onset
dementia
Early onset
dementia

65, 45

17, 20, 35,
45

n/a

1, 1a, 2, 2a, 2c,
2c-i, 2c-ii,
2c-iii, 3, 4, 5, 6,
8, 9, 14, 29, 58a,
73, 134

I, II, IVa, IV,
Vb, Vc,
XIII, XV

n/a
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Table 2
(Continued)
Study

Term(s)

Design

Population
(n)

Setting

Diehl-Schmid
et al. (2018)
[82]
Draper et al.
(2016) [62]

Protocol paper

n/a

n/a

Young-onset
dementia

Cohort study

88

Home

Young-onset
dementia

Dumitru et al.
(2014) [83]

Cross
sectional
study
Randomized
controlled
trial
Cross
sectional
study

350

Hospital

Early-onset
dementia

137

Home

141

Hospital

Cross
sectional
study
Cohort study

2083

Hospital

11

Home

Cohort study

13

Home

Cohort study

77

Home

Cross
sectional
study
Cohort study

50

Hospital

57

Home

Cross
sectional
study

227

Hospital

Filipovic and
Kostic
(1995) [84]
Fujihara et al.
(2004) [27]

Garre-Olmo
et al. (2010)
[85]
Giebel et al.
(2020) [86]
Gordon (1968)
[87]
Gottfries et al.
(1969) [88]
Guermani
et al. (2013)
[89]
Gustafson and
Nilsson
(1982) [90]
Harvey et al.
(2003) [46]

Age-related aspects

Etiologies†

Upper age
limit

Lower age
limit

Subdivision

Diseases

Categories

65 at
symptom
onset
65 at
symptom
onset
65

n/a

n/a

n/a

n/a

n/a

n/a

1, 2, 3, 5, 8, 29, 73

n/a

n/a

n/a

1, 2, 29, 73, 134

n/a

Presenile
dementia

65

n/a

n/a

1, 4, 8, 31

n/a

Presenile
dementia,
early-onset
dementia
Early-onset
dementia

65 at
symptom
onset

21

n/a

Vb

65 at
symptom
onset
65 at
diagnosis
n/a

30

n/a

n/a

n/a

1, 2, 4, 5, 29, 39,
43, 49, 70, 73,
121, 134, 135,
162, 169
1, 2, 2a, 2c-i, 3, 4,
5, 6, 8, 29, 58a,
73, 134
1, 2, 29

n/a

n/a

1, 2, 58a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Presenile
dementia

65

40

n/a

1, 2, 31, 49, 58a,
135

I, II

Young-onset
dementia

65

30

30–44,
45–64

1, 2, 3, 4, 6, 8, 29,
39, 73, 161

IVa

Young-onset
dementia
Presenile
dementia
Presenile
dementia
Early onset
dementia

n/a

n/a
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Authors (y)

Project
description

n/a

n/a

Young-onset
dementia,
early-onset
dementia
Younger-onset
dementia

65 at
diagnosis

n/a

n/a

1, 1a, 2, 2a, 2c, 3,
4, 5, 8

n/a

Hutchinson
et al. (2016)
[92]
Hvidsten et al.
(2019) [93]

Cohort study

12

Cohort study

88

Home and
nursing
home
Nursing
home

65

30

n/a

1

n/a

Young-onset
dementia

65 at
symptom
onset
65 at
symptom
onset

n/a

n/a

1, 2, 2a, 2c

n/a

Ikejima et al.
(2009) [58]

Cross
sectional
study

617

Hospital

Early-onset
dementia,
presenile
dementia

20

n/a

IV
Exclusion:
XIIa

Early-onset
dementia,
young-onset
dementia

65

30

n/a

Home

Young onset
dementia

65 at
diagnosis

n/a

n/a

1, 3, 4, 29, 30, 31,
33, 73, 133,
134, 169
Exclusion: 162,
166
1, 2, 2a, 2c, 2c-i,
3, 8, 29, 29a, 30,
31, 33, 57, 58a,
73
Exclusion: 39,
43, 43b, 45, 61a,
73b, 73f, 77,
134, 135, 162,
169, delirium,
amnestic
syndromes,
MCI, pseudodementia, stroke,
encephalitis,
dissociative
disorders,
benzodiazepines
1

Jefferies and
Agrawal
(2009) [56]

Review

n/a

n/a

Johannessen
et al. (2014)
[94]
Kaszniak et al.
(1978) [95]

Cross
sectional
study
Cohort study

20

47

Nursing
home

Presenile
dementia

n/a

n/a

n/a

n/a

n/a

IVa
Exclusion:
XI

n/a
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Henley et al.
(2014) [91]
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Authors (y)

Study

Term(s)

Population
(n)

Setting

Kelley et al.
(2008) [40]

Cross
sectional
study

235

Hospital

Kilty et al.
(2019) [96]

Cross
sectional
study
Editorial

6

Age-related aspects

Etiologies†

Upper age
limit

Lower age
limit

Subdivision

Diseases

Categories

Young-onset
dementia, early
onset dementia

65, 45 at
symptom
onset

17, 21, 30

30–44,
45–65

I, II, III, IV,
IVa, Va, Vb,
VI, VII, X,
XIV

Young onset
dementia

65

n/a

n/a

n/a

n/a

Home and
nursing
home
n/a

1, 1a, 2, 2d, 3, 4,
5, 6, 8, 10, 12,
14, 17, 25, 29,
30, 31, 39, 43,
43b, 50, 57, 71,
73, 87, 108,
110, 112, 120,
121, 123, 129,
133, 135, 142
n/a

Young-onset
dementia

n/a

30–44,
45–65

1

n/a

Protocol paper

n/a

n/a

Young-onset
dementia

n/a

n/a

1

n/a

Cohort study

11

Hospital

n/a

n/a

n/a

n/a

Cross
sectional
study
Cross
sectional
study

491

Hospital

Presenile
dementia
Early onset
dementia

65 at
symptom
onset
65 at
symptom
onset
n/a

n/a

n/a

1, 2, 2a, 2c-i,
2c-ii, 3, 5, 6

1683

Hospital

Early-onset
dementia

65 at
symptom
onset
65 at
symptom
onset

n/a

<45,
45–65

Nordstrom
et al. (2013)
[57]

Case-control
study

497844

Hospital

65

n/a

n/a

Phuapradit
et al. (1978)
[102]
Rizzo et al.
(1984) [103]

Comment

n/a

n/a

Young-onset
dementia,
early-onset
dementia
Presenile
dementia

n/a

n/a

n/a

1, 2, 3, 4, 6, 7, 8,
29, 39, 57, 58a,
60, 73, 73c, 86,
134, 135
1, 3, 4, 29, 73
Exclusion: 162,
stroke,
myocardinfarct
1

I, II, III, IV,
Va, Vb, IXc,
XIII
n/a

Cross
sectional
study
Review

8

Hospital

Presenile
dementia

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Early-onset
dementia

65

n/a

n/a

1, 2, 2a, 2c-i,
2c-ii, 110, 112

n/a

Koopmans
et al. (2015)
[97]
Kurz et al.
(2016) [98]
Liddell (1958)
[99]
Maiovis et al.
(2015) [100]
McMurtray
et al. (2006)
[101]

Rogers and
Lippa
(2012) [104]

n/a
Exclusion:
Va
n/a
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Design
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Cross
sectional
study

52

Hospital

Presenile
dementia

65 at
diagnosis

n/a

n/a

Sansoni et al.
(2016) [105]

Review

n/a

n/a

60, 65 at
diagnosis

n/a

n/a

Smith et al.
(1966) [106]

Cross
sectional
study
Review

59

Hospital

Younger onset
dementia, early
onset dementia
Presenile
dementia

n/a

n/a

n/a

65 at
symptom
onset
65

Review

n/a

n/a

Quasiexperimental
study
Review

n/a

n/a

n/a

n/a

Wawrziczny
et al. (2018)
[60]
Withall (2013)
[30]

Case-control
study

150

Editorial

n/a

Home and
nursing
home
n/a

Woodburn and
Johnstone
(1999) [110]
Wright et al.
(1984) [111]

Cross
sectional
study
Experimental

126

Spreadbury
and Kipps
(2019) [107]

Torvik (1970)
[108]
Vafeas et al.
(2020) [31]
Vieira et al.
(2013) [109]

†

34

Home and
nursing
home
Hospital

Presenile
dementia,
young onset
dementia,
younger onset
dementia
Presenile
dementia
Younger onset
dementia
Early-onset
dementia,
presenile
dementia
Early-onset
dementia
Younger-onset
dementia
Early-onset
dementia
Presenile
dementia

n/a
Exclusion: 73,
77, 134, 147,
spaceoccupying
lesion,
intracranial
infection
1, 2, 3, 4, 8, 29,
57, 73, 161

n/a
Exclusion:
II, Vb, XI

n/a

1, 2, 29, 41, 58

n/a

n/a

n/a

1, 1a, 2, 2a, 2c,
2c-i, 2c-ii,
2c-iii, 3, 4, 6, 8,
29

IVa

n/a

n/a

n/a

n/a

n/a

n/a

n/a

1, 2, 29, 30, 32,
73, 58a
n/a

45, 60, 65

17

<45,
45–65

65 at
symptom
onset
65 at
symptom
onset
n/a

n/a

n/a

20

30–45,
45–65

n/a

70 at
symptom
onset

n/a

n/a

n/a

1, 2, 2c-i, 2c-ii, 3,
4, 8, 29, 31, 57,
58a, 73, 134,
135, 161
1, 2, 3

I

n/a

n/a

1, 2, 3, 4, 8, 39,
57, 73, 134,
145, 161
1, 31, 73

n/a

1, 2, 8, 58a

n/a

n/a

n/a
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Ron et al.
(1979) [59]

See Table 4.
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Table 3
Overview of different terms and age-related aspects

Aspect
Nomenclature
Presenile dementia
Early-onset dementia
Young-onset dementia
Younger-onset dementia
Adult-onset dementia
Working-age dementia
Childhood dementia
Age-related aspects
Upper age limit
45 years
50 years
55 years
60 years
65 years
70 years
Age criterium
Age at symptom onset
Age at diagnosis
Age at presentation
to medical services
Age before deceased
Lower age limit
16 years
(incl early adulthood)
17 years
18 years
20 years
21 years
30 years
35 years
40 years
45 years
Subdivision

Frequency
category 1

Frequency
category 2

18
16
15
3
1
1
1

20
22
19
6
0
0
0

3
1
1
7
28
1

3
0
0
3
41
1

12
4
1

18
6
0

1

0

2

0

1
1
1
0
4
1
4
3
7

3
0
3
2
5
1
1
2
7

45 and below 65 years living with dementia [40].
Other authors did not mention a reason for choosing
a specific upper age limit.
In addition to a cut-off age, a distinction between
age at onset or age at diagnosis was made in half of the
category 1 literature. In two-thirds of this literature,
age at symptom onset was mentioned, whereas in four
publications, the age at diagnosis was mentioned as a
criterion [29, 34, 35, 41]. A similar ratio was observed
in the sample of category 2 literature, with 18 publications using age at symptom onset and six publications
using age at diagnosis. None of the authors mentioned
an explicit rationale to support their decision. Furthermore, two additional criteria were identified in two
publications, i.e., age at ‘presentation at medical services’ [29], which to some extent resembles age at
diagnosis, and a criterion ‘died before the age of 65’
[33], which was used in a postmortem study.

In one-third of all category 1 literature, the importance of distinguishing young people living with
dementia from those with childhood or developmental disorders is emphasized, and a lower age limit is
defined by the authors. However, in none of the publications was a reason for the use of such a lower age
limit given. The way in which such a lower age limit
was mentioned varied from the use of explicit ages
to a more narrative description. For instance, some
authors mentioned ages between 16 and 20 years
[5, 6, 28, 35, 41] or between 30 and 45 years [4–6,
29, 39, 42–45], while other authors more implicitly
used descriptive terms such as “from early adulthood”
[28], “covers the period from . . . ” [42], and “typically afflicts patients between . . . ” [4]. Additionally,
in the sample of category 2 literature, a lower age limit
of 21 years was found in two publications, although
no explanation for this age limit was given. Some
publications mentioned the youngest patient in their
study as a lower age limit without mentioning a specific lower age limit in the methodology section [27].
Finally, seven publications described a subdivision within the group of young people living
with dementia. All seven described a division into
two age groups: people younger and older than
45 years. Such a subdivision was primarily used
for research purposes based on the etiological differences between these two groups, e.g., a lower
prevalence of Alzheimer’s disease in the youngest
group [32]. In one publication, the group of people
aged below 45 was divided into two groups: younger
and older than 35 years [46]. According to these
authors, metabolic and childhood etiologies characterized the youngest group, whereas degenerative
disorders caused dementia in most cases in people
aged 35 years and over. In the verification process
using the random sample of category 2 literature,
seven publications were found that used a subdivision
at the age of 45 years.
Etiologies
A total of 251 different causes of dementia were
identified (Table 4). The most frequently mentioned
etiologies included Alzheimer’s disease (35 publications), frontotemporal dementia (30), Huntington’s
disease (22), alcohol-related dementias (21), and
infectious diseases (26), such as human immunodeficiency virus (HIV) and prion diseases. In six literature
reviews, a large variety of etiologies were discussed
[4–6, 28, 41, 47]. In five of these reviews, the inclusion of an extra element in the diagnosis of dementia

Table 4
Etiologies in category 1 literature, subdivided in categories
I. Primary neurodegenerative disorders

II. Cerebrovascular dementias
29 Vascular dementia (including: 29a small vessel disease (SVD), 29b large vessel disease), 30 cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy
(CADASIL)/Binswanger disease, 31 multi-infarct dementia, 32 microinfarcts, 33 strategic infarct dementia (including: 33a thalamic dementia), 34 vascular cognitive impairment, 35 cerebral
amyloid angiopathy (CAA) (including: 35a familial British dementia/English-type amyloid angiopathy, 35b familial Danish dementia, 35c Dutch variant of hereditary cerebral haemorrhage with
amyloidosis, 35d hereditary cerebral haemorrhage with amyloidosis of Icelandic type, 35e meningovascular amyloidosis, 35f familial amyloidosis of Finnish type, 35g hereditary cerebral
haemorrhage with amyloidosis), 36 Sneddon’s syndrome, 37 antiphospholipid syndrome, 38 Susac syndrome.
III. Inflammatory diseases
39 Multiple sclerosis (MS), 40 Meningeal irritation, 41 chronic meningitis, 42 paraneoplastic syndromes (including: 42a limbic encephalitis, including 42a-i paraneoplastic limbic encephalitis
(PNLE), 42a-ii non-paraneoplastic limbic encephalitis (NPLE), 42b anti-NMDA receptor-mediated limbic encephalitis), 43 primary central nervous system vasculitis (PACNS)/primary central
nervous system angiitis (including: 43a neuro-Behçet, 43b systemic lupus erythematosus (SLE) 43c systemic vasculitides, 43d autoimmune connective tissue disorders, 43e polyarteritis, 43f
nodosa, 43g Wegener’s syndrome, 43h rheumatoid arthritis), 44 secondary central nervous system vasculitis, 45 neurosarcoidosis, 46 hepatic encephalopathy, 47 chronic obstructive pulmonary
disease (COPD), 48 Bürger’s disease, 49 Hashimoto’s encephalopathy, 50 nonvasculitic autoimmune inflammatory meningoencephalitis, 51 celiac disease, 52 pancreatic encephalopathy, 53
antibasal ganglia antibodies (AGBA), 54 Sjögren syndrome, 55 cryoglobulinemia, 56 atrophic gastritis.
IV. Infectious diseases (including IVa Prion diseases)
57 Human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS) dementia complex, 58 prion diseases/transmissible spongiform encephalopathy (TSE) (including: 58a
Creutzfeldt-Jakob disease (CJD), 58b new variant Creutzfeldt-Jacob disease (vCJD)/bovine spongiform encephalopathy (BSE), 58c Gerstmann-Sträussler-Scheinker syndrome, 58d Kuru), 59 fatal
familial insomnia, 60 neurosyphilis (including: 60a general paresis of the insane, 60b luetic cerebrovascular disease), 61 cytomegalovirus encephalitis (including: 61a herpes simplex encephalitis,
61b herpes zoster), 62 Lyme disease, 63 immune thrombocytopenic purpura (ITP), 64 tuberculosis, 65 fungal infection, 66 epidemic encephalitis/encephalitis lethargica, 67 Whipple’s disease, 68
infective endocarditis, 69 subacute sclerosing panencephalitis (SSPE), 70 neurocysticercosis, 71 progressive multifocal leukoencephalopathy, 72 toxoplasmosis.
Va. Toxic diseases/Vb. metabolic diseases/Vc. nutritional deficiencies
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73 Alcohol-related dementias/alcohol abuse (including: 73a Wernicke syndrome, 73b Korsakoff syndrome, 73c Wernicke-Korsakoff syndrome, 73d presbyophrenia, 73e niacin
deficiency/pellagra, 73f vitamin B12/thiamine deficiency, 73g Marchiafava-Bignami disease), 74 vitamin D deficiency, 75 vitamin E deficiency, 76 vitamin B9/folate deficiency, 77 drug-related
dementias (including: 77a hashish, 77b barbiturates, 77c lithium, 77d interferon, 77e anti-cholinergic medication, 77f cocaine abuse, 77g methotrexate, 77h psychotropic drugs, 77i bromide, 77j
phenothiazines, 77k valproate, 77l antiparkinson medication, 77m ceftazidime toxicity), 78 heavy metal poisoning (including: 78a lead, 78b mercury, 78c arsenic, 78d manganese, 78e aluminium),
79 subacute combined degeneration of the cord/Lichtheim’s disease/Putnam-Dana syndrome, 80 uraemia, 81 metabolic encephalopathy, 82 carbon monoxide poisoning, 83 hyperammonaemic
encephalopathy/ citrullinemia, 84 renal failure and dialysis dementia, 85 citrullinemia, 86 obstructive sleep apnoea-hypnoea syndrome, 87 Wilson’s disease, 88 porphyria, 89 electrolyte
abnormalities, 90 Bismuth toxicity, 91 homocystinuria, 92 superficial siderosis, 93 mucopolysaccharidosis III, 94 ornithine transcobalamine deficiency, 95 ceftazidime toxicity, 96
abetalipoproteinemia, 97 galactosialidosis, 98 mannosidosis, 99 phenylketonuria (PKU), 100 hereditary spastic paraparesis (HSP/SPG4), 101 Lesch-Nyhan syndrome, 102 anti-voltage-gated
potassium channel antibody syndrome (VGKC-Ab), 103 Leigh syndrome/subacute necrotizing encephalomeylopathy.
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1 Alzheimer’s disease (including: 1a posterior cortical atrophy (PCA)), 2 frontotemporal lobe degeneration (FTLD)/Pick’s disease (including: 2a behavioral variant frontotemporal dementia
(bvFTD)/frontal variant, 2b motor neuron disease (mnFTD), 2c primary progressive aphasia (PPA), including: 2c-i semantic dementia (SD)/temporal variant, 2c-ii progressive nonfluent aphasia
(PNFA), 2c-iii logopenic variant, 2d FTD and parkinsonism linked to chromosome 17 (FTDP-17), 2e dementia lacking distinctive histopathology (DLDH), 2f inclusion body myopathy associated
with Paget disease and FTD (IBMPFTD)), 3 dementia with Lewy bodies (LBD), 4 Parkinson’s disease dementia, 5 progressive supranuclear palsy (PSP)/Steele-Richardson-Olszewski syndrome,
6 corticobasal degeneration (CBD), 7 multiple system atrophy (MSA), 8 Huntington’s disease, 9 amyotrophic lateral sclerosis (ALS), 10 pantothenate kinase-associated degeneration or
neurodegeneration with iron accumulation (PKAN/NBIA/Hallervorden-Spatz syndrome), 11 aceruloplasminemia, 12 neuroacanthocystosis (McLeod’s syndrome), 13a Huntington chorea-like
type 1 (HDL1), 13b HDL2, 13c HDL3, 14 spinocerebellar ataxia (SCA) (including: 14a fragile X tremor ataxia syndrome (FXTAS), 14b SCA type 2, 14c SCA type 12, 14d SCA type 17), 15
familial encephalopathy with neuroserpin inclusion bodies (FENIB), 16 neuronal intermediate filament inclusion disease (NIFID)/neurofilament inclusion body disease, 17 diffuse (cortical)
neurofibrillary tangle (disease) with calcification (DCNTDC/DNTC)/Kosaka-Shibayama disease/Fahr’s syndrome, 18 hereditary hemochromatosis, 19 dentatorubral-pallidoluysian atrophy
(DRPLA), 20 Lafora body disease, 21 Mohr-Tranebjaerg syndrome, 22 myotonic dystrophy type 3, 23 neuroferritinopathy, 24 giant axonal neuropathy (GAN), 25 progressive myoclonic epilepsy
syndrome (PME), 26 intranuclear inclusion body disease (INIBD)/neuronal intranuclear inclusion disease (NIID), 27 Perry syndrome, 28 hereditary sensory neuropathy type IE.
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VI. Mitochondrial disorders
104 Mitochondrial myopathy encephalopathy lactic acidosis and stroke (MELAS), 105 myoclonic epilepsy with ragged-red fibers (MERRF), 106 Kearns-Sayre syndrome, 107 DNA
polymerase subunit gamma (POLG)-related disease.
VII. Lysosomal storage disorders
108 Tay-Sachs disease, 109 Gaucher’s disease (including: 109a type 2, 109b type 3), 110 Niemann-Pick disease type C, 111 Fabry’s disease, 112 neuronal ceroid lipofuscinosis (Kuf’s disease or
Batten disease), 113 GM 1 gangliosidosis, 114 GM2 gangliosidosis, 115 alpha mannosidosis, 116 adult Chediak-Higashi syndrome, 117 sialidosis (mucolipidosis I), 118 aspartylglucosaminuria.
VIII. Leukodystrophies
119 X-linked adrenoleukodystrophy, 120 adrenoleukodystrophy, 121 metachromatic leukodystrophy, 122 Alexander’s disease, 123 leukoencephalopathy with vanishing white matter, 124
Pelizaeus-Merzbacher disease, 125 adult polyglucosan body disease, 126 cerebrotendineous xanthomatosis, 127 pigmentary orthochromatic leukodystrophy (POLD), 128 hereditary
endotheliopathy with retinopathy nephropathy stroke (HERNS), 129 hereditary diffuse leukoencephalopathy with spheroids (HDLS), 130 Krabbe disease (globoid cell leukodystrophy), 131
polycystic lipomembranous leukodystrophy with sclerosing leukoencephalopathy (PLOSL/Nasu-Hakola disease), 132 Canavan disease.
IXa. Structural disorders/IXb. head injury/IXc. (para)neoplastic/metastatic
133 Cerebral tumors and abscess, 134 traumatic brain injury/head trauma, 135 normal pressure hydrocephalus, 136 subdural hematoma, 137 sequelae of cerebral laceration, 138 dural
arteriovenous fistula, 139 brain metastatic disease, 140 primary central nervous system lymphoma, 141 intravascular lymphoma, 142 lymphomatoid granulomatosis, 143 gliomatosis cerebri, 144
malignant melanoma, 145 chronic traumatic encephalopathy/dementia pugilistica, 146 hypereosinophilic syndrome.
X. Reversible disorders/treatable causes
147 Epileptic dementias (including: 147a temporal lobe epilepsy, 147b mesiotemporal lobe epilepsy), 148 iatrogenic disorders/adverse effects of prescribed medication (including: 148a
post-irradiation lower motor neuron syndrome), 149 transient global amnesia (TGA).
XI. Endocrine disorders
150 Diabetes mellitus, 151 thyroid disease, 152 parathyroid disease (including: 152a hypoparathyroidism, 152b hyperparathyroidism), 153 hypothyroidism, 154 hyperthyroidism, 155 adrenal
disease, 156 nonketonic hyperosmolar hyperglycaemia, 157 Cushing disease, 158 Addison disease, 159 pseudohypoparathyroidism, 160 hypopituitarism.
XII. Other (XIIa developmental disorders, XIIb psychiatric disorders)
161 Down’s syndrome (trisomy 21), 162 depression, 163 anxiety, 164 conversion disorders, 165 mania, 166 schizophrenia.
XIII. Genetic disorders, XIV. hereditary disorders/heredo-degeneration, XV. (auto)immune, XVI. movement disorders, XVII. syphilitic dementias, XVIII. secondary dementias, XIX. dementia
complicating chronic disorders, XX. multi-system failure, XXI. cerebral atrophy.
167 Immune-mediated diseases, 168 cerebellar atrophy (including: 168a olivopontocerebellar atrophy), 169 chronic hypoxia, 170 paroxysmal cardiac arrhythmia, 171 ureterosigmoidostomy,
172 acquired hepatocerebral degeneration.
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Table 4
(Continued)
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at a young age was explicitly mentioned, defined as
“dementia plus syndromes” [4–6, 28, 32]. According
to these authors, syndromes that cause cognitive
impairment and show additional neurological or systemic features should be included as etiology as well,
e.g., inclusion of diseases such as spinocerebellar
ataxias and neurological features such as pyramidal
signs are present in these syndromes [5]. Diseases
and disorders mentioned as potential etiologies that
do not conform to the customary criteria [48] include
Down’s syndrome or trisomy 21 [5, 29, 33, 34, 49],
epilepsy [4–6, 25, 28, 43, 47, 50, 51], reversible or
treatable causes [25, 28, 49, 50, 52, 53], depression
[32, 47], and psychiatric disorders [47].
While no additional etiologies of dementia at a
young age were found in the category 2 literature,
they provided new insights into the reasons for the
inclusion and exclusion of various etiologies. In the
methodology section of six publications, a total of
36 etiologies were explicitly mentioned as exclusion criteria, such as cognitive impairment secondary
to other pathologies (e.g., psychiatric disorders or
neurological disorders without a progressive course)
specialized care organized by other services, or not
fitting with internationally accepted criteria for diagnosing dementia [54–57]. Disorders and diseases
mentioned as exclusion criteria most often included
depression or psychiatric disorders [54, 56–58],
Huntington’s chorea [54, 55], developmental disorders or Down’s syndrome [55, 58], alcohol abuse or
Korsakoff’s syndrome [56, 59], epilepsy [54–56, 59],
human immunodeficiency virus [55], and traumatic
brain injury [54–56, 59].
In addition to the large number of unique etiologies
of dementia at a young age, 27 overarching categories were identified. The description of etiologies
in categories was either used to give a structured
overview of the large number of etiologies [41] or
as a hierarchical way of organizing etiologies [38].
The categories mentioned most often were toxic and
metabolic disorders (18 publications), infectious diseases (15), primary neurodegenerative disorders (14),
cerebrovascular dementias (13), and structural and
paraneoplastic disorders (11). No additional categories were identified in the sample of category 2
literature.

DISCUSSION
To our knowledge, this is the first review presenting both key aspects concerning terminology and
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definition of dementia at a young age as well
as an inclusive list of etiologies. In recent years,
there seems to be relative consensus on the term
young-onset dementia, which has become the most
commonly used term to refer to young people living with dementia. The age of 65 years at symptom
onset was used most widely to distinguish this group
from people living with dementia in old age. Furthermore, over 251 different etiologies were identified
that might cause dementia at a young age. Most etiologies and overarching categories were mentioned
frequently, and the remaining few etiologies and categories could be considered controversial. However,
large heterogeneity and several controversies were
observed regarding age-related criteria and the inclusion of various etiologies.
The fact that the term young-onset dementia was
used most often in the last two decades is not only
a historical evolution, but content-driven. Most frequently given reasons for the use of this particular
term, rather than presenile dementia, were of biological origin, as young-onset dementia incorporates
typical etiologies found in old-age dementia, rare etiologies found in middle-aged dementia and late-onset
forms of childhood neurodegenerative disorders.
Notably, many authors did not provide argumentation
to explain the use of a specific term. Additionally, the
term early onset dementia, which was the most commonly used until 2013, is still used by some authors
[33, 60]. This might be explained by the fact that some
authors reserve this particular term to refer to young
people living with typical old-age causes of dementia, while others used this term to refer to people aged
between 45 and 65 as comparison with people below
age 45.
The age of 65 years at symptom onset was most
frequently used as the cut-off age and criterion to
differentiate from late-onset dementia. The most
commonly used argument for the use of this particular cut-off age and the use of age at symptom onset
instead of age at diagnosis was retirement age. Some
authors mentioned a biological argument for this cutoff age, albeit arbitrary, as rare causes often occur
below the age of 65 years.
Furthermore, in a minority of the literature, a lower
age limit to distinguish developmental disorders was
observed. Adoption of a lower age limit clearly distinguishes dementia from developmental disorders. On
the other hand, the prevalence of dementia becomes
rarer at younger ages [29]. Together with the large
variety in suggested age ranges found in the literature, i.e., between 16 and 45 years, this raises the
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question of whether such a criterion should be set
and at what age. The few publications mentioning a
lower age limit provided little argument for this criterion. The decisions for specific ages were often based
on own clinical experiences rather than on biological
or psychosocial theories, according to descriptions
such as ‘from early adulthood’ [28] or ‘have occurred
in older and much younger patients’ [42]. The use
of different upper and lower age limits in the various sources resulted in differences in patient groups,
which make these groups difficult to compare with
one-another.
In seven publications, the authors also proposed a
subdivision into two age groups because dementia
is more often caused by rare diseases and disorders, especially in people below the age of 45.
Consequently, from a care perspective, such individuals may likely experience very specific problems,
such as diagnostic delays, psychosocial problems,
and heredity, which are more common. This underlines the importance of differentiating between the
youngest young and people aged between 45 and 65
years.
There is a known large heterogeneity in causes of
dementia in younger individuals [5]. However, some
etiologies and categories could be considered controversial because clustering of etiologies can be done
in several ways and might result in overlapping categories. Furthermore, diseases and disorders do not
meet all Diagnostic and Statistical Manual of Mental Disorders (DSM-V) criteria for neurocognitive
disorders [48]. In fact, several conditions were mentioned as etiologies by some authors but mentioned as
exclusion criteria by others. These etiologies included
Down’s syndrome and other (neuro)developmental
disorders, epilepsy and other reversible or treatable
diseases, depression and other psychiatric disorders,
Huntington’s chorea, alcohol dementia, Korsakoff’s
syndrome, human immunodeficiency virus, and traumatic brain injury. In addition to these identified
controversial etiologies, others might yet be determined. For instance, multiple system atrophy can
cause cognitive decline in more advanced stages but
is primarily considered a movement disorder, and
most people living with multiple system atrophy die
before the onset of severe cognitive symptoms [61].
Last, only few authors explicated the medical choice
for inclusion or exclusion. In most literature including for example Down’s syndrome or Huntington’s
chorea, it remains unclear whether these etiologies
in itself caused dementia or whether these disorders
were associated with dementia.

Implications
In this review, we identified many elements considered in the nomenclature and definition of dementia at
a young age. The largest research gap is the explication of underlying considerations, such as from what
perspective (e.g., psychosocial or biological) agerelated criteria and included etiologies were defined
in the various publications. The predominantly interchangeable use of terms and definitions has four
major consequences. First, whether a biological or
psychosocial perspective was used influenced the
choice in terminology. The term early-onset dementia
is reserved by some authors to refer to young people
living with dementia caused by typical old-age etiologies aged below 65 years—based on retirement
and thereby chosen from a psychosocial perspective.
Others reserved early-onset dementia to refer to people living with dementia aged below 65 years but
above 45 years—because there are etiological differences compared to the group of people below 45 years
living with dementia and thereby chosen from a biological perspective. Second, the choice between the
age at symptom onset or at diagnosis as a cut-off criterion has significant consequences for determining
the number of people living with dementia considered young, as it can take up to 4.7 years between
the onset of first symptoms and final diagnosis of the
type of dementia [62]. Next to the amount of people that might be referred to post-diagnostic services,
there also needs to be policy developed for these services regarding inclusion or exclusion of people with
age of onset somewhere ambiguous around the age of
65 years. Third, although awareness of young people
living with dementia is increasing, dementia services
remain primarily focused on the needs of older people living with dementia [18], and a subdivision could
scatter the awareness and the amount of age-related
services. On the other hand, such a subdivision could
be beneficial from a biological or research perspective
to identify specific disease mechanisms in dementias
with onset at a young age. Last, the inclusion of all etiologies found in this review as possible causes would
significantly increase the determination of the number of young people living with dementia at a young
age, which would have an effect on the number of
post-diagnostic care facilities needed for this specific
group of patients. On the one hand, it seems reasonable that people living with dementia at a young
age and their caregivers might have similar needs
regardless of the etiology, resulting in, for instance,
multiple system atrophy as etiology. On the other
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hand, specialized care for etiologies and categories,
such as Down’s syndrome and other developmental
disorders or Huntington’s chorea, are often already
embedded in other care systems and are financed differently. New insights might add to the discussion;
for instance, amyotrophic lateral sclerosis is linked
to frontotemporal lobar degeneration and might be a
potential etiology [63].
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of dementia at a young age. A consensus study could
help reach international agreement concerning the
terminology and definition and should include space
to elaborate, which in turn could aid in the clarification of this specific group of people living with
dementia. A clear definition is beneficial for conducting research and for clinicians, for example to
develop policies concerning the organization of ageappropriate post-diagnostic services.

Strengths and limitations
There are several strengths to this integrative
review. A comprehensive search strategy was used
in which both empirical literature and grey literature were combined. Additionally, this study was
conducted using a rigorous methodology encompassing both a structured approach and a tailored quality
appraisal [20]. Despite these strengths, there are some
limitations that must be addressed. First, possible
publication bias could be present, as only published
literature was selected. Possible internal documents
or publications otherwise not published were not
included. This might have resulted in an underrepresentation of studies, especially in low-income
countries [64], causing certain aspects to be missed,
such as potential region-specific diseases. Additionally, because we only included sources written in
English or Dutch, it is likely that some national policy
documents containing specific local age-related criteria were missed or potential region-specific diseases.
As a third limitation, albeit not of methodological
nature, we found that only a few publications included
substantiated arguments for their choices. Many definitions were implicitly chosen, which did not allow us
to gather information on whether these choices were
based on opinions or specific empirical arguments.
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