W) Check for updates

Received: 18 December 2020 Revised: 17 May 2021 Accepted: 4 June 2021
DOI: 10.1111/jar.12920

REVIEW ARID WILEY

The neglected puzzle of dementia in people with severe/
profound intellectual disabilities: A systematic literature
review of observable symptoms

Maureen B. G. Wissing?>3® | Aurora M. Ulgiatil®® |
Johannes S. M. Hobbelen?* | Peter P. De Deyn!>* | Aly Waninge?’:®
Alain D. Dekker'

1Department of Neurology and Alzheimer Center, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands
2Research Group Healthy Ageing, Allied Health Care and Nursing, Hanze University of Applied Sciences, Groningen, The Netherlands

3Department of Practice-Oriented Scientific Research (PWO), Alliade Care Group, Heerenveen, The Netherlands

“Department of General Practice & Elderly Care Medicine, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands
SInstitute Born-Bunge, University of Antwerpen, Antwerp, Belgium

®Department of Neurology and Memory Clinic, Hospital Network Antwerp (ZNA) Middelheim and Hoge Beuken, Antwerp, Belgium

“Department of Health Psychology, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands

8Royal Dutch Visio, Vries, The Netherlands

Correspondence

Maureen B. G. Wissing, Department of Abstract

Neurology, University Medical Center Background: Dementia is increasingly prevalent in people with severe/profound
Groningen (UMCG), P.O. Box 30.001, 9700 RB . . . . . . L
Groningen, The Netherlands. intellectual disabilities. However, early detection and diagnosis of dementia is
Email: m.b.g.wissing@umcg.nl complex in this population. This study aimed to identify observable dementia
Funding information symptoms in adults with severe/profound intellectual disabilities in available
ZonMw Dementia Research and Innovation literature.

Programme ‘Memorabel’ no., Grant/Award Lo .

Number: 733050863 Method: A systematic literature search was conducted in PubMed, PsycINFO and

Web of Science with an exhaustive search string using a combination of search
terms for severe/profound intellectual disabilities and dementia/ageing.

Results: Eleven studies met inclusion criteria. Cognitive decline, behavioural and psycho-
logical alterations, decline in activities of daily living as well as neurological and physical
changes were found.

Conclusions: Only a very limited number of studies reported symptoms ascribed to
dementia in adults with severe/profound intellectual disabilities. Given the complex-
ity of signalling and diagnosing dementia, dedicated studies are required to unravel

the natural history of dementia in this population.

KEYWORDS
ageing, dementia, Down syndrome, intellectual disabilities, severe or profound intellectual
(and multiple) disabilities

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
© 2021 The Authors. Journal of Applied Research in Intellectual Disabilities published by John Wiley & Sons Ltd.

J Appl Res Intellect Disabil. 2021;1-22. wileyonlinelibrary.com/journal/jar 1


https://orcid.org/0000-0003-3371-4547
https://orcid.org/0000-0001-6393-946X
https://orcid.org/0000-0003-1852-0955
https://orcid.org/0000-0002-2228-2964
https://orcid.org/0000-0002-2316-2577
https://orcid.org/0000-0001-8771-218X
mailto:m.b.g.wissing@umcg.nl
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/jar
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjar.12920&domain=pdf&date_stamp=2021-07-04

2 | WiLEY_ LD

WISSING ET AL.

1 | INTRODUCTION

The world's population, including people with intellectual disabil-
ities, is ageing. Life expectancy of people with intellectual disabil-
ities has increased even more than in the general population
(Coppus, 2013; Evans et al., 2013). Overall, life expectancy of this
population is comparable to that of the general population, except
for shorter life expectancy for people with more severe intellectual
and multiple disabilities and people with Down syndrome (approxi-
mately 60 years; Bittles et al., 2007; Coppus, 2013). Given the fact
that age is the major risk factor for dementia (Alzheimer's
Association, 2021), dementia is increasingly prevalent among the
population of people with disabilities. In particular, people with
Down syndrome (trisomy 21) have a high genetic risk of developing
Alzheimer's disease dementia: up to 77% will have developed
dementia by the age between 60 and 69 years (Ballard et al., 2016).
Moreover, prevalence rates of dementia for people with intellectual
disabilities not due to Down syndrome vary across studies (Krinsky-
McHale & Silverman, 2013).

A pre-existing intellectual disability, (lifelong) characteristic
behaviour and co-morbidities which may mimic dementia symptoms
are complicating factors in diagnosing dementia in people with intel-
lectual disabilities (Esbensen et al., 2017; McKenzie et al., 2018;
Sheehan et al., 2015). In fact, the more severe the level of intellectual
disability, the more difficult diagnosing dementia becomes (Evans
et al.,, 2013). Hence, diagnosing dementia is especially challenging in
people with severe/profound intellectual disabilities, that is, Intelli-
gence Quotient score below 35 (Evans et al., 2013; McKenzie
et al., 2018). Firstly, their low cognitive baseline functioning makes it
difficult to establish a decline in cognitive functioning from a previous
higher level (Evans et al., 2013). Secondly, to show measurable
changes in cognitive functioning using direct neuropsychological tests
is virtually impossible due to floor effects (Elliott-King et al., 2016).
Thirdly, observing a decline in functioning is highly complex because
individuals with severe/profound intellectual disabilities have often
multiple health conditions, that is, multimorbidity (Hermans &
Evenhuis, 2014; Kinnear et al., 2018; Van Timmeren et al., 2017).
Fourthly, they need high levels of support to perform activities of
daily living, because specific skills were not attained (Sheehan
et al., 2015). Consequently, skills which have never been developed
cannot alter and therefore not serve as symptoms indicative of
dementia. Lastly, diagnosing dementia in this population is even more
complicated because communication is mostly non-verbal, thus with-
out self-reported complaints (Smiley & Cooper, 2003). Hence, those
with severe/profound intellectual disabilities are largely reliant on
caregivers/relatives for signalling observable dementia symptoms
(McKenzie et al., 2018).

Evidently, diagnosing dementia in people with severe/profound
intellectual disabilities is a complex puzzle, which necessitates a
proper understanding of its presentation in this population. Early
detection and diagnosis of dementia allows care professionals and rel-
atives to make informed choices about adaptation of caregiving, sup-
port and treatment (Dekker, Wissing et al, 2021). However,

caregivers indicate to have limited knowledge on the presentation of
dementia in people with intellectual disabilities (Herron et al., 2015;
Whitehouse et al., 2000). Limited knowledge about symptoms may
cause early signs not be recognised, resulting in a (too) late diagnosis
or no diagnosis at all (Cleary & Doody, 2017). Moreover, if dementia
was diagnosed there was a gap in intellectual disability caregivers'
knowledge about the course of dementia (Furniss et al., 2011; lacono
et al., 2014). They struggled to understand whether changes were
dementia symptoms or related to the intellectual disability (lacono
et al., 2014). Overall, a better understanding about (early) dementia
symptoms, especially in those with severe/profound intellectual dis-
abilities is essential to provide appropriate support and care in order
to maintain quality of life (Janicki, 2011; Dekker, Wissing et al., 2021).

Improving the diagnostic procedure in this population starts with
understanding the natural history of dementia. Hence, this study
reviews literature to identify observable dementia symptoms in adults
with severe/profound intellectual disabilities. Given the diagnostic
complexity, it is expected that dementia is often underdiagnosed.
Therefore, we also reviewed ageing literature describing changes in
cognitive functioning and/or behavioural and psychological alterations

without explicitly referring to dementia.

2 | METHODS

This systematic literature review largely followed PRISMA criteria
(Moher et al., 2009). All criteria were followed with the exception of a
risk of bias assessment, since our core aim was to identify observable
dementia symptoms in those with severe/profound intellectual dis-

abilities in the scarce literature.

21 | Search strategy

In December 2020, a systematic literature search without any time
period restrictions was performed in PubMed, PsycINFO and Web of
Science. The search strategy involved three key search term clusters.
The first cluster included search terms for severe/profound intellec-
tual disabilities, using a broad range of synonyms for intellectual dis-
abilities as well as older (sometimes abandoned) terminology to
ensure that relevant studies using past terminology were obtained as
well. Given that no specific indexed terms exist for severe/profound
intellectual disabilities in the databases, all search terms were
searched in fivefold (preceded by the adjectives Complex, Multiple,
Profound, Serious or Severe) to discard articles not focusing on
severe/profound intellectual disabilities. The second cluster included
search terms for dementia, for example, Alzheimer, major/minor cog-
nitive impairment as well as terms related to ageing, such as decline,
changes, progressive, deterioration. Subsequently, the third cluster
ensured that only results for an aged population were obtained,
removing large numbers of irrelevant studies in children, adolescents,
young adults and animals. These three clusters were combined using

the Boolean operator ‘AND’, whereas ‘OR’. In all three clusters,
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truncation (*) accounted for different forms of words. Terms were
searched in title and abstract (Table A1).

2.2 | Study selection

To be included, studies had to describe (potential) dementia symp-
toms in people with severe/profound intellectual disabilities aged
30 years and over. If studies focused on a broader spectrum of intel-
lectual disability levels, (potential) dementia symptoms had to be sepa-
rately reported for people with severe/profound intellectual
disabilities. Exclusion criteria: studies in the general population (with-
out intellectual disabilities), people with mild or moderate intellectual
disabilities, age under 30 years, studies focusing on persons with
severe/profound intellectual disabilities caused by rare (genetic) disor-
ders (i.e., fewer than 5 in 10,000 people; Nguengang Wakap
et al., 2020), non-original research articles (e.g., reviews), animal stud-
ies and non-English articles.

All records obtained in the three databases were deduplicated
using RefWorks bibliographic management software (ProQuest).
Titles and abstracts were subsequently screened for eligibility (A.M.
U.). A randomly selected 15% of the deduplicated records were
screened by a second author (M.B.G.W.). Afterwards, two authors
(AM.U. and M.B.G.W.) independently determined eligibility of the
selected articles by checking full-texts. Disagreements were resolved
by consensus discussions, if necessary consulting a third author
(A.D.D.). Lastly, reference lists of included studies were checked for

additional articles. Figure 1 schematically depicts the selection

Joumal of Appted Research i ilcual Disites

2.3 | Data extraction and synthesis

Two authors (A.M.U. and M.B.G.W.) independently extracted relevant
data from the selected full-text studies, namely: study population(s),
intellectual disability, assessment of dementia/age-related changes
that are potential dementia symptoms, main symptomatic results
(Table 1). Discrepancies were resolved with discussions between the
two authors. Additionally, two authors separately determined the limi-
tations of the primary studies. To diagnose dementia, different sets of
criteria are currently being used worldwide (American Psychiatric
2013; McKhann et al, 2011; World Health
Organization, 2018). Despite (minor) differences, these sets of criteria

Association,

all include, in one way or another, a decline in cognitive functioning
which interferes with the ability to perform activities of daily living,
accompanied by behavioural and psychological symptoms of dementia
(BPSD), (Dekker et al. 2015; Finkel, 2000). Therefore, in ageing studies
only reported cognitive changes and behavioural and psychological
alterations were considered to be potential dementia symptoms. In
the present study, (potential) dementia symptoms were categorised
according to the three diagnostic criteria domains. Additional findings
reported in dementia studies were grouped in the category neurologi-
cal and other physical changes (Nieuwenhuis-Mark, 2009; Strydom
et al,, 2010; Table 2).

3 | RESULTS

The literature search yielded a total of 668 hits in three databases.

procedure. Deduplication resulted in 625 unique records (Figure 1). Based on title
(? Records identified through
% database searching (n= 668)
e PubMed (n=315)
b= PsycINFO (n=230)
§ Web of Science (n=123)
—_/
= I
Records after
duplicates removed
o (n=625)
£
c
I
a Records screened (1) Records excluded
—>
(n=625) (n=484)
_/ l
'
Fy Full-text articles assessed Full-text articles excluded
i for eligibility (¥) | (n=132)
%o (n=141) - Population without ID (n=14)
—/ l - Mild/moderate ID (n=1)
o - Age < 30 (n=5)
FIGURE 1 Flowchart of study Additional articles Studies included - Non-original research (n=4)
selection process. t, inter-rater - from re{:ﬁ;;ce lists N (n=9) - Articles focussing on SPID
agreement in 15% of deduplicated 2 T\Iaused by rare d'sorde.r (n=2)
X 4 l - No (potential) dementia
records; ¥, inter-rater of full-text S symptoms reported (n=89)
screening. ID, intellectual disabilities; = Studies included in - (Potential) dementia
SPID, severe/profound intellectual g qualitative synthesis symptoms not seperately
(n=11) reported for SPID (n=17)

disabilities —
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TABLE 2 Overview of (potential) dementia symptoms in people with severe/profound intellectual disabilities

Categories Dementia symptoms

Cognitive changes
functionings,

| speech?, | social skills?, | cognitive

Potential dementia symptoms

| language?, | sociability!?, | posture-
motor ability“, 1 coordination®!

| memory?>, forgetfulness®¢, confusion?,
aimless walking®, wandering’, getting
lost”, | personal habits?, apraxia3,
inappropriate food placing®, wrong

utensils use*

Behavioural and psychological changes

1,3,6

Changes in activities of daily living | self-care skills

| activity®

Neurological and other physical changes

aggression>¢, withdrawal®*

interest in surroundings’, irritability*,
daytime sleepiness®”’, disturbed sleep?,
sleep disorder®, | food intake®,

i} drinking4, pica4, uncharacteristic
inappropriate behaviour”,
hypermetamorphosis*, personality
change?, emotional/behavioural changes®

1 self-aggressivity'?, 1 duration self-injury
behaviour (PID)*°, 1 withdrawal?,
1 agitation?, 1 intermittent screaming®?,
1 intermittent crying?, 1 durations
anxiety®, 1 durations inappropriate
sexual behaviour®®,

1 durations impulse control problems*©,
1 severity anxiety'®, 1 severity
stereotypies/tics®C, 1 severity impulse
control problems?®, 1 psychological
problems (DS)°

, apathy®,|

, | everyday
functioning/skills>7,

incontinence®>”, (late-onset) epilepsy*>¢,

weight change/loss*®, | energy?®, |

amount of walking4,

| mobility?, | gait®, chair/bedridden®,
asymmetrical spastic signs in limbs?,
muscle hypertonia®, myoclonus®

Note: |, decrease; 1, increase; =, remained stable. References: 1, (Reid & Aungle, 1974); 2, (Day, 1985); 3, (Evenhuis, 1990); 4, (Duggan et al., 1996); 5,
(Burt et al., 1998); 6, (Maatta et al., 2006); 7, (Margallo-Lana et al., 2007); 8, (Sauna-Aho et al., 2018); 9, (Haveman et al., 1994); 10, (Cherry et al., 1997);

11, (Rousseau et al., 2019).

Abbreviations: DS, Down syndrome; non-DS, without Down syndrome; PID, profound intellectual disabilities.

and abstract 141 records were considered potentially relevant for this
review. Inter-rater agreement of screening a randomly selected 15%
of the deduplicated records was 96.7%. The 141 articles were read
full-text, 9 studies satisfied all criteria and were subsequently
included. Inter-rater agreement of this full-text screening process was
96.2%. Two additional articles were identified by screening reference
lists of included articles (Figure 1). In total, 11 studies met inclusion
criteria. Table 1 provides a detailed overview of characteristics and

main results.

3.1 | Symptoms in dementia studies

The first study to report dementia symptoms in adults with severe/
profound intellectual disabilities was published by Reid and
Aungle (1974). Among 155 persons with intellectual disabilities, two
individuals with a severe intellectual disability were diagnosed with
dementia based on clinical (re)assessment (Table 1). For a 52-year-old
man with Down syndrome, reported dementia symptoms consisted of
a personality change, disturbed sleep, diminution of activity, reduction
of speech and a deterioration in self-care skills. Incontinence and late-

onset epilepsy were also reported. The second case concerned an

ongoing dementia process in a 65-year-old woman with a severe
intellectual disability of unknown aetiology. Dementia began in her
middle 50s and signs were slowly progressive loss of self-care skills,
reduction of speech, a personality change and asymmetrical spasticity
in the limbs.

Subsequently, Day (1985) reported the prevalence of dementia in
357 people with intellectual disabilities. A diagnosis of late-onset
dementia was recorded in case files of nine individuals, including two
persons with a severe intellectual disability. Both individuals had
memory impairments presented as forgetfulness and confusion as well
as loss of social skills and deterioration in personal habits. Further-
more, they exhibited behavioural disturbances, which were not fur-
ther specified for these two persons.

Evenhuis (1990) conducted a prospective longitudinal study in
seventeen individuals with Down syndrome of whom five had a
severe intellectual disability. Dementia was suspected in these five
individuals based on progressive decline in activities of daily living.
However, it was not possible to formally diagnose dementia because
memory and orientation could not be evaluated. Decreased self-help
skills were observed in these five individuals as well. In one person, a
reduction of speech was seen. In the other four persons speech had

hardly developed, and was consequently not indicative of dementia
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(Table 1). Two persons had developed apraxia, whereas apraxia was
not assessed in the other three persons. Additionally, apathy, for
example, social withdrawal, was observed in all five participants.
Furthermore, reported behavioural changes were daytime sleepiness
(n = 4), disturbed sleep (n = 3) and irritability/aggression (n = 2).
Resembling Reid and Aungle (1974) late-onset of epileptic seizures
(h =5), myoclonus (n =4) and incontinence (n =4) were also
reported. Additionally, all five individuals developed muscle hyperto-
nia and presented gait deterioration. Over the course of dementia
they became chair ridden or bedridden. Postmortem neuropathologi-
cal examination confirmed Alzheimer's disease dementia in these five
persons.

Duggan et al. (1996) described behavioural changes in a popula-
tion with intellectual disabilities and dementia. Among the twelve indi-
viduals, one had a severe intellectual disability and was diagnosed
with dementia. Based on an informant interview using the Past
Behavioural History Inventory, this 59-year-old woman with Down
syndrome was described as showing changes in walking behaviour,
specifically aimless walking in the last eight months and a noticeable
decrease in the amount of walking over the last eighteen months.
Additional symptoms were weight loss, decreased food intake since
eight months, inappropriate placing of food for eighteen months,
wrong use of utensils, pica in the last six months and a decrease in the
drinking amount over the last eight months. Lastly, she exhibited
hypermetamorphosis which manifested as a compulsion to touch fur-
niture (Table 1).

Similar to Evenhuis (1990), also Burt et al. (1998) used a prospec-
tive longitudinal approach for studying dementia in 70 people with
Down syndrome, of whom at entry 16 had a severe intellectual dis-
ability and 5 a profound intellectual disability. Based on the Interna-
tional Classification of Diseases and Related Health Problems 10th
revision, two persons with a severe intellectual disability and three
with a profound intellectual disability had dementia (Table 1). A
decline in memory was found in three persons and a decline in other
cognitive functions was found in four individuals. In one person, direct
memory and/or other cognitive tests were not possible, but decline
was assumed to be present based on informant reports. All five per-
sons declined in everyday functioning along with emotional and
behavioural changes.

Furthermore, M33tt3 et al. (2006) focused on mental health and
adaptive behaviour of 129 people with Down syndrome (Table 1).
One case of an adult with a moderate-severe intellectual disability
and Alzheimer's disease was described. Observations during the past
five years revealed increasing forgetfulness, irritability, withdrawal,
occasional aggressive outbursts and declining self-care skills. In line
with Reid and Aungle (1974), late-onset epilepsy was found, here pre-
sent for two and a half years.

Margallo-Lana et al. (2007) studied the extent of cognitive
changes and dementia in people with Down syndrome, emphasising
that clinically diagnosing dementia in those with more severe intellec-
tual disabilities could be problematic. For six persons with profound
intellectual disabilities, the diagnosis of dementia was based on non-

cognitive dementia characteristics such as behavioural symptoms like
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loss of interest in surroundings, daytime sleepiness and uncharacteris-
tic inappropriate behaviour. Further non-cognitive signs were a
decline in everyday skills, wandering and getting lost, as well as
decreasing mobility and incontinence (Table 1).

The last study reporting dementia symptoms in people with
severe/profound intellectual disabilities was published by Sauna-Aho
et al. (2018). Using the British Present and Psychiatric State-learning
Disabilities assessment dementia was screened in 128 individuals con-
sisting of subjects with Down syndrome (n = 62), Williams syndrome
(n = 22) and Fragile X syndrome (n = 44). A total of 50 individuals had
a severe intellectual disability and 3 had a profound intellectual dis-
ability. However, specific dementia symptoms were only separately
reported for the three individuals with profound intellectual disabil-
ities (one Down syndrome, one Williams, one Fragile X syndrome),

namely: weight change, loss of energy and sleep disorder (Table 1).

3.2 |
studies

Potential dementia symptoms in ageing

It is expected that dementia is often underdiagnosed in people with
severe/profound intellectual disabilities due to the complexity of diag-
nosing dementia in this population. Therefore, changes in cognitive
functioning and/or behavioural and psychological alterations were
considered to be potential symptoms of dementia.

The first study reporting age-related changes, which can in fact
be dementia symptoms in adults with severe/profound intellectual
disabilities was published by Haveman et al. (1994). They evaluated
challenging behaviour and psychological problems in 1580 persons
with intellectual disabilities according to age, level of intellectual dis-
ability and presence of Down syndrome. Specifically for people with a
severe intellectual disability without Down syndrome, they found less
challenging behaviour with advanced age, whereas psychological
problems were evenly distributed. In people with Down syndrome,
elderly with severe intellectual disabilities had more psychological
(Table 1). The
psychological problems can be explained as symptoms of dementia,

problems authors concluded that these
given that 39 of the 85 persons with Down syndrome (mild and
severe intellectual disabilities) aged 50 years or older had a diagnosis
of dementia.

Next, Cherry et al. (1997) undertook a cross-sectional study
focusing on symptoms associated with psychiatric disorders in youn-
ger (20-29 years) versus older adults (60-79 years) with severe/pro-
found intellectual disabilities (Table 1). Using the Diagnostic
Assessment for the Severely Handicapped, psychopathologic symp-
toms were assessed based on frequency, duration and severity. Older
adults showed longer durations for anxiety, inappropriate sexual
behaviour and impulse control problems, as well as increased severity
for anxiety, stereotypies/tics and impulse control problems. More-
over, the results implicated that anxiety and impulse control problems
were more problematic in older adults. Additionally, age-related
changes in severe versus profound intellectual disabilities were com-

pared. Older persons with a profound intellectual disability had longer
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durations of self-injury behaviour compared to those with a severe
intellectual disability. The authors reported that the prevalence of
diagnosis for psychiatric disorders, particularly classic forms of mental
illness like anxiety was low.

Lastly, Rousseau et al. (2019) evaluated ageing in 474 people with
a profound intellectual disability and severe motor deficiency.
Compared to younger individuals (18-34 years), older adults (50-
68 years) presented more frequently behavioural problems like with-
drawal, intermittent screaming, intermittent crying, agitation and self-
aggressivity. Similar proportions of aggressivity, stereotypies,
mericysm and sleep problems were found in young, middle-aged
(35-49 years) and older persons. Moreover, cognitive skills includ-
ing language, posture-motor ability, coordination and sociability

decreased with age.

3.3 | Synthesis of results

In summary, eight studies reported dementia symptoms for in total
27 adults with severe/profound intellectual disabilities and dementia.
Of these 27 individuals, 22 had Down syndrome 1 had Williams syn-
drome, 1 had Fragile X syndrome and for 3 individuals the aetiology
was unspecified. Additionally, three studies focusing on age-related
changes in people with severe/profound intellectual disabilities found
a decline in cognitive functioning and an increase of emergence of
BPSD, which could potentially relate to dementia-related symptoms
given the complexity of diagnosing dementia in this population.
Table 2 provides an overview of reported cognitive changes, BPSD,
changes in the ability to perform activities of daily living, neurological

and other physical changes.

3.4 | Limitations of primary literature

The very limited number of studies that explicated studied dementia
in people with severe/profound intellectual disabilities evidently
showed that this population has been largely neglected in literature so
far. Here, a first inventory of observable symptoms in this population
is provided. Given that the retrieved articles had similar limitations,
these limitations were not discussed per primary article but were
summarised in general, grouped according to the data extraction cate-
gories presented in Table 1.

3.4.1 | Study population(s)

The first limitation concerned the small number of people with
severe/profound intellectual disabilities for who observable dementia
symptoms were reported (ranging from n = 1 to 6 in each dementia
study). Secondly, the aetiology of the intellectual disability was not
specified in two dementia studies for a total of three persons
(Day, 1985; Reid & Aungle, 1974) as well as for the 477 persons with-
out Down syndrome in the ageing study of Haveman et al. (1994) and

474 persons in the ageing study of Rousseau et al. (2019). Thirdly, the
exact (sub)type of dementia was not reported in five dementia studies
(Burt et al., 1998; Day, 1985; Duggan et al., 1996; Margallo-Lana
et al., 2007; Reid & Aungle, 1974). In another study it was not clearly
reported whether the person with Down syndrome and the person
with Fragile X syndrome had Alzheimer's disease dementia or vascular
dementia Sauna-Aho et al. (2018).

34.2 | Intellectual disability classification

Criteria to determine the level of intellectual disability varied across
studies, introducing a potential degree of variation. In fact, two stud-
ies did not specify how the level of intellectual disability was
established (Haveman et al., 1994; Margallo-Lana et al., 2007). Sur-
prisingly, Burt et al. (1998) determined the level at the entry of the
study, introducing uncertainty about the premorbid level of intellec-
tual disability, i.e., if those persons had always functioned in the
severe/profound range at baseline.

3.4.3 | Assessment of dementia/age-related
changes that are potential dementia symptoms

Similar to determining the level of intellectual disability, assessment
procedures for dementia in those with severe/profound intellectual
disabilities varied across studies. Two studies obtained diagnoses from
case files without elaborating on the exact diagnostic procedure
(Day, 1985; Ma3atta et al., 2006). Five studies reported that they had
used instruments to identify (potential) dementia symptoms (Burt
et al, 1998; Cherry et al, 1997; Duggan et al., 1996; Haveman
et al., 1994; Sauna-Aho et al., 2018). In the remaining studies (poten-
tial) symptoms were retrieved from case files and/or information
obtained from staff.

Taken together, studies retrieved in this systematic review dis-
played rather similar limitations with respect to small sample sizes and

variation in assessment criteria/procedures.

4 | DISCUSSION

To the best of our knowledge, this review is the first to systematically
identify observable dementia symptoms in people with severe/pro-
found intellectual disabilities and a clinically and/or postmortem con-
firmed diagnosis of dementia in the - very scarce - available
literature. Using an extensive search strategy, only eight studies were
identified focusing - in part - on dementia in this population. Addi-
tionally, given the complexity of diagnosing dementia, three studies
describing a decline in cognitive functioning and/or behavioural and
psychological alteration in the context of ageing were also included.
Summarising symptoms of (potential) dementia, this review revealed a
decline in cognitive functioning, involving a deterioration in speech

and losses of social skills as well as BPSD, in particular withdrawal and
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aggressiveness. Furthermore, specifically in those with dementia, skills
necessary to perform activities of daily living declined. Lastly, neuro-
logical and physical changes like, incontinence, (late-onset) epilepsy
and a deterioration in gait were reported.

In line with the diagnostic criteria of dementia, eight studies
reported cognitive changes, merely for those with severe intellectual
disabilities (American Psychiatric Association, 2013; McKhann
et al., 2011; World Health Organization, 2018). Two studies reported
that specifically in those with profound intellectual disabilities, it is vir-
tually impossible to show measurable changes in cognitive function
with neuropsychological tests (Evenhuis, 1990; Margallo-Lana
et al., 2007), which is in accordance with the findings of Elliott-King
et al. (2016). Cognitive functions may never have been acquired and
therefore cannot decline (Holland et al., 2000). Furthermore, they
have to be supported by care professionals for activities of daily living,
making it complex to determine whether dementia-related cognitive
impairments interfere with the ability to perform activities of daily liv-
ing. Nevertheless, it might be possible to determine dementia in this
population based on BPSD, given that BPSD are found in all types of
dementia and are most observable for caregivers (Engelborghs
et al., 2005; Finkel, 2000).

In fact, the eight dementia studies as well as the three ageing
studies all reported on BPSD. Four studies found symptoms of apa-
thetic behaviour including withdrawal and loss of interest in surround-
ings (Evenhuis, 1990; Maatta et al., 2006; Margallo-Lana et al., 2007;
Rousseau et al., 2019). These results are consistent with recent find-
ings in a large study on dementia in people with Down syndrome, in
which apathy was found one of the most commonly observed BPSD
symptoms (Dekker et al., 2021, 2018). Furthermore, in this study a
substantial proportion of people with Down syndrome and
Alzheimer's disease displayed an increased frequency of aggressive
behaviour (Dekker et al., 2021, 2018). Similarly, two dementia studies
included in this review reported aggression in three individuals with a
severe intellectual disability, Down syndrome and dementia
(Evenhuis, 1990; Maitta et al., 2006). Additionally, the prevalence of
self-aggressivity increased with age in people with a profound intel-
lectual disability without an official diagnosis of dementia (Rousseau
et al., 2019). Taken together, apathy and aggression reported in age-
ing studies can be signs of dementia in persons with severe/profound
intellectual disabilities.

Furthermore, in those with a clinically and/or postmortem con-
firmed diagnosis of dementia, reported BPSD were irritability, alter-
ations in eating/drinking behaviour and sleep problems. Irritability was
observed particularly in individuals with a severe intellectual disability
and Down syndrome (Evenhuis, 1990; Maitti et al., 2006), which is in
line with results of other studies focusing on dementia symptoms
in persons with Down syndrome (Lai & Williams, 1989; Moss &
Patel, 1995). Moreover, Duggan et al. (1996) found alterations in eat-
ing and drinking behaviour also specifically in a person with a severe
intellectual disability and Down syndrome. This suggests that eating
and drinking behaviour is affected by dementia (Dekker et al., 2021,
2018). Additionally, individuals with severe/profound intellectual dis-
abilities and dementia presented sleep problems including disturbed
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sleep and daytime sleepiness (Evenhuis, 1990; Reid & Aungle, 1974;
Sauna-Aho et al., 2018). Sleep problems are common in the popula-
tion of people with intellectual disabilities (Van de Wouw et al., 2012).
Nevertheless, they are important to consider given that they may
aggravate cognitive decline and BPSD (Dekker et al., 2015).

Besides emerging BPSD, the ability to perform activities of daily
living declined. Similar to Lai and Williams (1989), three dementia
studies reported losses of self-care skills in individuals with a severe
intellectual disability and Down syndrome (Evenhuis, 1990; Ma3atta
et al, 2006; Reid & Aungle, 1974). Furthermore, dementia studies
reported symptoms related to neurological and other physical changes
like, incontinence, (late-onset) epilepsy, hypertonia and gait deteriora-
tion. In the study of Prasher (1995), these symptoms were associated

with increasing severity of dementia.

41 | Strengths

This systematic review is a first step towards a proper understanding
of the presentation of dementia in the population of people with
severe/profound intellectual disabilities. A thorough search strategy
using a broad range of searching terms, including older (sometimes
abandoned) terminology, was performed to identify studies reporting
dementia symptoms. Besides, we reviewed ageing literature describ-
ing changes in cognitive functioning and/or behavioural and psycho-
logical alterations which can in fact be symptoms of dementia given
the complexity of diagnosing dementia in this population. Indeed, in
one ageing studies the authors confirmed that observed psychological

problems were symptoms of dementia.

4.2 | Limitations

Although this study provides the first steps towards a proper under-
standing of the natural history of dementia in people with severe/pro-
found intellectual disabilities, various limitations were found across
the primary literature retrieved here. The rather small number of peo-
ple with severe/profound intellectual disabilities and dementia poses
a threat to representativeness of these results for the entire popula-
tion. Consequently, further analyses on aetiological subgroups were
not possible (further complicated by evident lack of reporting of aeti-
ologies). Establishing patterns of symptoms associated with different
(sub)types of dementia could also not be determine because studies
did not report the exact type of dementia.

Given the complexity of diagnosing dementia in people with
severe/profound intellectual disabilities, it is questionable whether
early dementia symptoms were observed or whether observed symp-
toms were attributed to the intellectual disability, ageing or another
condition rather than dementia. For instance, cognitive changes and
BPSD may also be caused by other causes than dementia, for exam-
ple, sensory impairments and psychiatric disorders (Moriconi
et al., 2015). In fact, studies reported high prevalence rates of visual

or hearing deficits and psychiatric disorders including depression and
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schizophrenia in elderly with severe/profound intellectual disabilities
(Evenhuis et al, 2001; Haveman & Maaskant, 1989; Kirkpatrick-
Sanchez et al., 1996; Van Splunder et al., 2006).

Furthermore, our search strategy was targeted to retrieve studies
focusing on severe/profound intellectual disabilities. Given the func-
tionalities of the databases PubMed, PsychINFO and Web of Science,
studies assessing a broad level of intellectual disabilities without spec-
ifying the level in title or abstract were likely missed in the search
strategy. To that end, we performed an additional search to assess
how many studies focusing on dementia in people with intellectual
disabilities (in the broadest sense) or persons with Down syndrome
published in the last five years were potentially missed. No additional
broad intellectual disability and Down syndrome studies reporting
dementia symptoms in those with severe/profound intellectual dis-
ability were identified. This emphasises the lack of focus on dementia

in this population.

4.3 | Future implications

This systematic review provides a first overview of observable
dementia symptoms in people with severe/profound intellectual dis-
abilities. There is an evident need for further study of the natural his-
tory of dementia in this population. Future studies should focus on
identification of observable dementia symptoms. Evidently, literature
only provided limited clues. Therefore, it is of utmost importance to
make an inventory of practice-based observations, among others by
analysing existing medical files and by collecting observed symptoms
by care professionals with vast experience in intellectual disability
care through surveys and interviews. Such information about
symptomology of dementia is relevant to enable (early) detection and
diagnosis of dementia in this population. This enables family
and health care professionals to adequately adapt daily caregiving
(Janicki, 2011; Dekker, Wissing et al., 2021). Furthermore, early diag-
nosis allows development of an individual treatment plan, including
choices about medication use, to reduce specific symptoms or slow
the rate of further decline (Janicki, 2011; Dekker, Wissing et al.,
2021). Altogether, (early) diagnosis of dementia may contribute to the

well-being of individuals with severe/profound intellectual disabilities.

5 | CONCLUSION

Dementia in people with severe/profound intellectual disabilities has
received very little attention so far, as shown by the limited number
of studies focusing on this complex combination. Here, we have iden-
tified and summarised observable symptoms in available literature.
Despite the few small-sized studies, a range of dementia symptoms
were identified, subdivided in cognitive decline (e.g., memory loss, for-
getfulness, deterioration in speech, losses of social skills), decline in
activities of daily living (e.g., self-cares skills, everyday functioning/
skills), BPSD (e.g., apathy, aggression, irritability, altered eating/drink-
ing behaviour) as well as neurologic and other physical symptoms

(e.g., incontinence, (late-onset) epilepsy, hypotonia, gait deterioration).
Because of increasing life expectancy, dementia will become more
prominent in people with severe/profound intellectual disabilities.
This review is a first step in improving the diagnostic procedure in this
population. Future studies are required to specifically address dementia
in people with severe/profound intellectual disabilities, further esta-
blishing the natural history. This would enable (early) detection and diag-
nosis of dementia which contributes to maintaining quality of life in

people with severe/profound intellectual disabilities and dementia.

ACKNOWLEDGEMENTS

This systematic literature review was conducted as part of the
research project ‘Practice-based questions about dementia in people
with severe or profound intellectual (and multiple) disabilities’, funded
by the ZonMw Dementia Research and Innovation Programme
‘Memorabel’ (no. 733050863). This project is a collaborative effort of
Ipse de Bruggen,'s Heeren Loo, Talant (part of Alliade Care Group),
Royal Dutch Visio, Hanze University of Applied Sciences, University
of Groningen and University Medical Center Groningen.

ORCID

Maureen B. G. Wissing “ https://orcid.org/0000-0003-3371-4547

Aurora M. Ulgiati ‘= https://orcid.org/0000-0001-6393-946X

Johannes S. M. Hobbelen 2 https://orcid.org/0000-0003-1852-0955

Peter P. De Deyn "2 https://orcid.org/0000-0002-2228-2964

https://orcid.org/0000-0002-2316-2577
https://orcid.org/0000-0001-8771-218X

Aly Waninge
Alain D. Dekker

REFERENCES

Alzheimer's Association. (2021). 2021 Alzheimer's disease facts and fig-
ures. Alzheimer's and Dementia, 17(3), 327-406. https://doi.org/10.
1002/alz.12328

American Psychiatric Association. (2013). Diagnostic and statistical manual
of mental disorders (5th ed.). Arlington, VA (USA): American Psychiatric
Association Publishing.

Ballard, C., Mobley, W., Hardy, J., Williams, G., & Corbett, A. (2016).
Dementia in Down's syndrome. The Lancet Neurology, 15(6), 622-636.
https://doi.org/10.1016/51474-4422(16)00063-6

Bittles, A. H., Bower, C., Hussain, R., & Glasson, E. J. (2007). The four ages
of Down syndrome. European Journal of Public Health, 17(2), 221-225.
https://doi.org/10.1093/eurpub/cki103

Burt, D. B., Loveland, A. L., Primeaux-Hart, S., Chen, Y. W., Phillips, N. B.,
Cleveland, L. A, ... Cummings, E. (1998). Dementia in adults with
Down syndrome: Diagnostic challenges. American Journal on Mental
Retardation, 103(2), 130-155.

Cherry, K. E., Matson, J. L., & Paclawskyj, T. R. (1997). Psychopathology in
older adults with severe and profound mental retardation. American
Journal on Mental Retardation, 101(5), 445-458.

Cleary, J., & Doody, O. (2017). Professional carers' experiences of caring
for individuals with intellectual disability and dementia: A review of
the literature. Journal of Intellectual Disabilities, 21(1), 68-86. https://
doi.org/10.1177/1744629516638245

Coppus, A. M. W. (2013). People with intellectual disability: What do we
know about adulthood and life expectancy? Developmental Disabilities
Research Reviews, 18, 6-16. https://doi.org/10.1002/ddrr.1123

Day, K. (1985). Psychiatric disorder in the middle-aged and elderly men-
tally handicapped. British Journal of Psychiatry, 147, 660-667. https://
doi.org/10.1192/bjp.147.6.660


https://orcid.org/0000-0003-3371-4547
https://orcid.org/0000-0003-3371-4547
https://orcid.org/0000-0001-6393-946X
https://orcid.org/0000-0001-6393-946X
https://orcid.org/0000-0003-1852-0955
https://orcid.org/0000-0003-1852-0955
https://orcid.org/0000-0002-2228-2964
https://orcid.org/0000-0002-2228-2964
https://orcid.org/0000-0002-2316-2577
https://orcid.org/0000-0002-2316-2577
https://orcid.org/0000-0001-8771-218X
https://orcid.org/0000-0001-8771-218X
https://doi.org/10.1002/alz.12068
https://doi.org/10.1002/alz.12068
https://doi.org/10.1016/S1474-4422(16)00063-6
https://doi.org/10.1093/eurpub/ckl103
https://doi.org/10.1177/1744629516638245
https://doi.org/10.1177/1744629516638245
https://doi.org/10.1002/ddrr.1123
https://doi.org/10.1192/bjp.147.6.660
https://doi.org/10.1192/bjp.147.6.660

WISSING ET AL.

_WILEY_L_*

Dekker, A. D., Strydom, A., Coppus, A. M. W.,, Nizetic, D., Vermeiren, Y.,
Naudé, P. J. W,, ... De Deyn, P. P. (2015). Behavioural and psychologi-
cal symptoms of dementia in Down syndrome: Early indicators of clini-
cal Alzheimer's disease? Cortex, 73, 36-61. https://doi.org/10.1016/j.
cortex.2015.07.032

Dekker, A. D., Ulgiati, A. M., Groen, H., Boxelaar, V. A, Sacco, S,
Falquero, S., ... De Deyn, P. P. (2021). The behavioral and psychologi-
cal symptoms of dementia in down syndrome scale (BPSD-DS Il): Opti-
mization and further validation. Journal of Alzheimer's Disease, 81(4),
1505-1527. https://doi.org/10.3233/JAD-201427.

Dekker, A. D., Vermeiren, Y., Beugelsdijk, G., Schippers, M., Hassefras, L.,
Eleveld, J., ... De Deyn, P. P. (2018). The behavioral and psychological
symptoms of dementia in Down syndrome (BPSD-DS) scale: Compre-
hensive assessment of psychopathology in Down syndrome. Journal of
Alzheimer's Disease, 49(5), 187-205. https://doi.org/10.3233/JAD-
170920

Dekker, A. D., Wissing, M. B. G., Ulgiati, A. M., Bijl, B., Van Gool, G,,
Groen, M. R,, ... Waninge, A. (2021). Dementia in people with severe
or profound intellectual (and multiple) disabilities: Focus group
research into relevance, symptoms and training needs. Journal of
Applied Research in Intellectual Disabilities, 34. https://doi.org/10.
1111/jar.12912.

Duggan, L., Lewis, M., & Morgan, J. (1996). Behavioural changes in people
with learning disability and dementia: A descriptive study. Journal of
Intellectual Disability Research, 40(4), 311-321.

Elliott-King, J., Shaw, S., Bandelow, S. Devshi, R., Kassam, S., &
Hogervorst, E. (2016). A critical literature review of the effectiveness
of various instruments in the diagnosis of dementia in adults with
intellectual disabilities. Alzheimer's and Dementia: Diagnosis, Assessment
and Disease Monitoring, 4, 126-148. https://doi.org/10.1016/j.dadm.
2016.06.002

Engelborghs, S., Maertens, K., Nagels, G., Vloeberghs, E., Marién, P.,
Symons, A, ... De Deyn, P. P. (2005). Neuropsychiatric symptoms of
dementia: Cross-sectional analysis from a prospective, longitudinal
Belgian study. International Journal of Geriatric Psychiatry, 20(11),
1028-1037. https://doi.org/10.1002/gps.1395

Esbensen, A. J., Hooper, S. R., Fidler, D., Hartley, S. L., Edgin, J,
D'Ardhuy, X. L., ... Weir, S. (2017). Outcome measures for clinical trials
in Down syndrome. American Journal on Intellectual and Developmental
Disabilities, 122(3), 247-281. https://doi.org/10.1352/1944-7558-
122.3.247

Evans, E., Bhardwaj, A., Brodaty, H., Sachdev, P., Draper, B., & Trollor, J. N.
(2013). Dementia in people with intellectual disability: Insights and
challenges in epidemiological research with an at-risk population. Inter-
national Review of Psychiatry, 25(6), 755-763. https://doi.org/10.
3109/09540261.2013.866938

Evenhuis, H. M. (1990). The natural history of dementia in Down's syn-
drome. Archives of Neurology, 47(3), 263-267. https://doi.org/10.
1001/archneur.1990.00530030029011

Evenhuis, H. M., Theunissen, M., Denkers, I., Verschuure, H., & Kemme, H.
(2001). Prevalence of visual and hearing impairment in a Dutch institu-
tionalized population with intellectual disability. Journal of Intellectual
Disability Research, 45(5), 457-464. https://doi.org/10.1046/j.1365-
2788.2001.00350.x

Finkel, S. I. (2000). Introduction to behavioural and psychological symp-
toms of dementia (BPSD). International Journal of Geriatric Psychiatry,
15(1), 2-4.

Furniss, K. A., Loverseed, A., Dodd, K., & Lippold, T. (2011). The views of
people who care for adults with Down's syndrome and dementia: A
service evaluation. British Journal of Learning Disabilities, 40(4), 318-
327. https://doi.org/10.1111/j.1468-3156.2011.00714.x

Haveman, M. J., & Maaskant, M. A. (1989). Defining fragility of the elderly
severely mentally handicapped according to mortality risk, morbidity,
motor handicaps and social functioning. Journal of Mental Deficiency
Research, 33(5), 389-397. https://doi.org/10.1111/j.1365-2788.1989.
th01493.x

Joumal of Appted Research i ilcual Disites

Haveman, M. J. Maaskant, M. A, Van Schrojenstein, H. M,
Urlings, H. F. J., & Kessels, A. G. H. (1994). Mental health problems in
elderly people with and without Down's syndrome. Journal of Intellec-
tual Disability Research, 38(3), 341-355. https://doi.org/10.1111/j.
1365-2788.1994.tb00400.x

Hermans, H., & Evenhuis, H. M. (2014). Multimorbidity in older adults with
intellectual disabilities. Research in Developmental Disabilities, 35(4),
776-783. https://doi.org/10.1016/j.ridd.2014.01.022

Herron, D., Priest, H. M., & Read, S. (2015). Working alongside older peo-
ple with a learning disability: Informing and shaping research design.
British Journal of Learning Disabilities, 43(4), 261-269. https://doi.org/
10.1111/bld.12147

Holland, A. J., Hon, J., Huppert, F. A,, & Stevens, F. (2000). Incidence and
course of dementia in people with Down's syndrome: Findings from a
population-based study. Journal of Intellectual Disability Research,
44(2), 138-146. https://doi.org/10.1046/j.1365-2788.2000.00263.x

lacono, T., Bigby, C., Carling-Jenkins, R., & Torr, J. (2014). Taking each day
as it comes: Staff experiences of supporting people with Down syn-
drome and Alzheimer's disease in group homes. Journal of Intellectual
Disability Research, 58(6), 521-533. https://doi.org/10.1111/jir.12048

Janicki, M. P. (2011). Quality outcomes in group home dementia care for
adults with intellectual disabilities. Journal of Intellectual Disability
Research, 55(8), 763-776. https://doi.org/10.1111/j.1365-2788.2011.
01424.x

Kinnear, D., Morrison, J., Allan, L., Henderson, A. Smiley, E, &
Cooper, S. A. (2018). Prevalence of physical conditions and mul-
timorbidity in a cohort of adults with intellectual disabilities with and
without Down syndrome: Cross-sectional study. BMJ Open, 8(2), 1-9.
https://doi.org/10.1136/bmjopen-2017-018292

Kirkpatrick-Sanchez, S., Williams, D. E., Matson, J. L., Andersons, S. J., &
Gardner, W. I. (1996). An evaluation of age and intellectual functioning
on rates of psychopathology. Journal of Developmental and Physical
Disabilities, 8(1), 21-27. https://doi.org/10.1007/BF02578437

Krinsky-McHale, S. J., & Silverman, W. (2013). Dementia and mild cogni-
tive impairment in adults with intellectual disability: Issues of diagno-
sis. Developmental Disabilities Research Reviews, 18(1), 31-42. https://
doi.org/10.1002/ddrr.1126

Lai, F., & Williams, R. S. (1989). A prospective study of Alzheimer disease
in Down syndrome. Archives of Neurology, 46(8), 849-853. https://doi.
org/10.1001/archneur.1989.00520440031017

Ma3&atta, T., Tervo-Maattsa, T., Taanila, A., Kaski, M., & Livanainen, M.
(2006). Mental health, behaviour and intellectual abilities of people
with Down syndrome. Down's Syndrome, Research and Practice, 11(1),
37-43. https://doi.org/10.3104/reports.313

Margallo-Lana, M. L., Moore, P. B., Kay, D. W. K., Perry, R. H., Reid, B. E,,
Berney, T. P., & Tyrer, S. P. (2007). Fifteen-year follow-up of 92 hospi-
talized adults with Down's syndrome: Incidence of cognitive decline,
its relationship to age and neuropathology. Journal of Intellectual Dis-
ability Research, 51(6), 463-477. https://doi.org/10.1111/j.1365-
2788.2006.00902.x

McKenzie, K., Metcalfe, D., & Murray, G. (2018). A review of measures
used in the screening, assessment and diagnosis of dementia in people
with an intellectual disability. Journal of Applied Research in Intellectual
Disabilities, 31(5), 725-742. https://doi.org/10.1111/jar.12441

McKhann, G., Knopman, D., Chertkow, H., Hyman, B., Clifford, J.,
Kawas, C., ... Phelps, C. (2011). The diagnosis of dementia due to
Alzheimer's disease: Recommendations from the National Institute on
Aging-Alzheimer's Association workgroups on diagnostic guidelines
for Alzheimer's disease. Alzheimer's & Dementia, 7(3), 263-269.
https://doi.org/10.1016/j.jalz.2011.03.005

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group.
(2009). Preferred reporting items for systematic reviews and meta-
analyses: The PRISMA statement. PLoS Medicine, 6(7), 1-6. https://
doi.org/10.1371/journal.pmed.1000097

Moriconi, C., Schlamb, C., & Harrison, B. (2015). Down syndrome and
dementia: Guide to identification, screening, and management. The


https://doi.org/10.1016/j.cortex.2015.07.032
https://doi.org/10.1016/j.cortex.2015.07.032
https://doi.org/10.3233/JAD-201427
https://doi.org/10.3233/JAD-170920
https://doi.org/10.3233/JAD-170920
https://doi.org/10.1111/jar.12912
https://doi.org/10.1111/jar.12912
https://doi.org/10.1016/j.dadm.2016.06.002
https://doi.org/10.1016/j.dadm.2016.06.002
https://doi.org/10.1002/gps.1395
https://doi.org/10.1352/1944-7558-122.3.247
https://doi.org/10.1352/1944-7558-122.3.247
https://doi.org/10.3109/09540261.2013.866938
https://doi.org/10.3109/09540261.2013.866938
https://doi.org/10.1001/archneur.1990.00530030029011
https://doi.org/10.1001/archneur.1990.00530030029011
https://doi.org/10.1046/j.1365-2788.2001.00350.x
https://doi.org/10.1046/j.1365-2788.2001.00350.x
https://doi.org/10.1111/j.1468-3156.2011.00714.x
https://doi.org/10.1111/j.1365-2788.1989.tb01493.x
https://doi.org/10.1111/j.1365-2788.1989.tb01493.x
https://doi.org/10.1111/j.1365-2788.1994.tb00400.x
https://doi.org/10.1111/j.1365-2788.1994.tb00400.x
https://doi.org/10.1016/j.ridd.2014.01.022
https://doi.org/10.1111/bld.12147
https://doi.org/10.1111/bld.12147
https://doi.org/10.1046/j.1365-2788.2000.00263.x
https://doi.org/10.1111/jir.12048
https://doi.org/10.1111/j.1365-2788.2011.01424.x
https://doi.org/10.1111/j.1365-2788.2011.01424.x
https://doi.org/10.1136/bmjopen-2017-018292
https://doi.org/10.1007/BF02578437
https://doi.org/10.1002/ddrr.1126
https://doi.org/10.1002/ddrr.1126
https://doi.org/10.1001/archneur.1989.00520440031017
https://doi.org/10.1001/archneur.1989.00520440031017
https://doi.org/10.3104/reports.313
https://doi.org/10.1111/j.1365-2788.2006.00902.x
https://doi.org/10.1111/j.1365-2788.2006.00902.x
https://doi.org/10.1111/jar.12441
https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097

2 | WiLEY_LIDme

WISSING ET AL.

Journal for Nurse Practitioners, 11(8), 812-818. https://doi.org/10.
1016/j.nurpra.2015.05.015

Moss, S., & Patel, P. (1995). Psychiatric symptoms associated with demen-
tia in older people with learning disability. British Journal of Psychiatry,
167, 663-667. https://doi.org/10.1192/bjp.167.5.663

Nguengang Wakap, S., Lambert, D. M., Olry, A., Rodwell, C., Gueydan, C.,
Lanneau, V., Murphy, D., le Cam, Y., & Rath, A. (2020). Estimating
cumulative point prevalence of rare diseases: Analysis of the Orphanet
database. European Journal of Human Genetics, 28(2), 165-173.
https://doi.org/10.1038/s41431-019-0508-0

Nieuwenhuis-Mark, R. E. (2009). Diagnosing Alzheimer's dementia in Down
syndrome: Problems and possible solutions. Research in Developmental
Disabilities, 30(5), 827-838. https://doi.org/10.1016/j.ridd.2009.01.010

Prasher, V. P. (1995). Age-specific prevalence, thyroid dysfunction and
depressive symptomatology in adults with Down syndrome
and dementia. International Journal of Geriatric Psychiatry, 10(1), 25-
31. https://doi.org/10.1002/gps.930100106

Reid, A. H., & Aungle, P. G. (1974). Dementia in ageing mental defectives:
A clinical psychiatric study. Journal of Mental Deficiency Research, 18
(1), 15-23. https://doi.org/10.1111/j.1365-2788.1974.tb01214.x

Rousseau, M.-C,, de Villemeur, T. B., Khaldi-Cherif, S., Brisse, C., Felce, A.,
Loundou, A, ... The French Polyhandicap Group. (2019). Polyhandicap
and aging. Disability and Health Journal, 12(4), 657-664. https://doi.
org/10.1016/j.dhjo.2019.01.013

Sauna-Aho, O., Bjelogrlic-Laakso, N., Siren, A., & Arvio, M. (2018). Signs
indicating dementia in Down, Williams and Fragile X syndromes.
Molecular Genetics and Genomic Medicine, 6(5), 855-860. https://doi.
org/10.1002/mgg3.430

Sheehan, R., Sinai, A., Bass, N., Blatchford, P., Bohnen, I., Bonell, S.,
Courtenay, K., Hassiotis, A., Markar, T., McCarthy, J., Mukherji, K.,
Naeem, A., Paschos, D., Perez-Achiaga, N., Sharma, V., Thomas, D.,
Walker, Z., & Strydom, A. (2015). Dementia diagnostic criteria in Down
syndrome. International Journal of Geriatric Psychiatry, 30(8), 857-863.
https://doi.org/10.1002/gps.4228

Smiley, E., & Cooper, S.-A. (2003). Intellectual disabilities, depressive epi-
sode, diagnostic criteria and diagnostic criteria for psychiatric disor-
ders for use with adults with learning disabilities/mental retardation
(DC-LD). Journal of Intellectual Disability Research, 47(Suppl. 1), 62-71.
https://doi.org/10.1046/j.1365-2788.47.s1.7 x

Strydom, A., Shooshtari, S., Lee, L., Raykar, V., Torr, J., Tsiouris, J., Jokinen, N.,
Courtenay, K., Bass, N., Sinnema, M., & Maaskant, M. (2010). Dementia
in older adults with intellectual disabilities - Epidemiology, presentation,
and diagnosis. Journal of Policy and Practice in Intellectual Disabilities, 7(2),
96-110. https://doi.org/10.1111/j.1741-1130.2010.00253.x

Van de Wouw, E., Evenhuis, H. M., & Echteld, M. A. (2012). Prevalence,
associated factors and treatment of sleep problems in adults with
intellectual disability: A systematic review. Research in Developmental
Disabilities, 33(4), 1310-1332. https://doi.org/10.1016/j.ridd.2012.
03.003

Van Splunder, J., Stilma, J. S., Bernsen, R. M. D., & Evenhuis, H. M. (2006).
Prevalence of visual impairment in adults with intellectual disabilities
in The Netherlands: Cross-sectional study. Eye, 20(9), 1004-1010.
https://doi.org/10.1038/sj.eye.6702059

Van Timmeren, E. A, van der Schans, C. P, van der Putten, A. A. J,
Krijnen, W. P., Steenbergen, H. A., van Schrojenstein Lantman-de
Valk, H. M. J,, & Waninge, A. (2017). Physical health issues in adults
with severe or profound intellectual and motor disabilities: A system-
atic review of cross-sectional studies. Journal of Intellectual Disability
Research, 61(1), 30-49. https://doi.org/10.1111/jir.12296

Whitehouse, R., Chamberlain, P., & Tunna, K. (2000). Dementia in people
with learning disability: A preliminary study into care staff knowledge
and attributions. British Journal of Learning Disabilities, 28(4), 148-153.
https://doi.org/10.1046/j.1468-3156.2000.00057.x

World Health Organization. (2018). International Statistical Classification
of Diseases and Related Health Problems, 11th revision (ICD-11).
Retrieved from https://icd.who.int/browse11/I-m/en

How to cite this article: Wissing, M. B. G., Ulgiati, A. M.,
Hobbelen, J. S. M., De Deyn, P. P., Waninge, A., & Dekker, A.
D. (2021). The neglected puzzle of dementia in people with
severe/profound intellectual disabilities: A systematic
literature review of observable symptoms. Journal of Applied
Research in Intellectual Disabilities, 1-22. https://doi.org/10.
1111/jar.12920


https://doi.org/10.1016/j.nurpra.2015.05.015
https://doi.org/10.1016/j.nurpra.2015.05.015
https://doi.org/10.1192/bjp.167.5.663
https://doi.org/10.1038/s41431-019-0508-0
https://doi.org/10.1016/j.ridd.2009.01.010
https://doi.org/10.1002/gps.930100106
https://doi.org/10.1111/j.1365-2788.1974.tb01214.x
https://doi.org/10.1016/j.dhjo.2019.01.013
https://doi.org/10.1016/j.dhjo.2019.01.013
https://doi.org/10.1002/mgg3.430
https://doi.org/10.1002/mgg3.430
https://doi.org/10.1002/gps.4228
https://doi.org/10.1046/j.1365-2788.47.s1.7.x
https://doi.org/10.1111/j.1741-1130.2010.00253.x
https://doi.org/10.1016/j.ridd.2012.03.003
https://doi.org/10.1016/j.ridd.2012.03.003
https://doi.org/10.1038/sj.eye.6702059
https://doi.org/10.1111/jir.12296
https://doi.org/10.1046/j.1468-3156.2000.00057.x
https://icd.who.int/browse11/l-m/en
https://doi.org/10.1111/jar.12920
https://doi.org/10.1111/jar.12920

ARID _WILEY_L_®

WISSING ET AL.

APPENDIX

TABLE A1 Search strategy for PubMed, PsycINFO and Web of Science
Database Search strategy
PubMed

#1 Complex developmental abnormalit* [tiab] OR Multiple developmental abnormalit* [tiab] OR Profound developmental abnormalit*

[tiab] OR Serious developmental abnormalit* [tiab] OR Severe developmental abnormalit* [tiab] OR Complex intellectual
abnormalit* [tiab] OR Multiple intellectual abnormalit* [tiab] OR Profound intellectual abnormalit* [tiab] OR Serious intellectual
abnormalit* [tiab] OR Severe intellectual abnormalit* [tiab] OR Complex learning abnormalit* [tiab] OR Multiple learning
abnormalit* [tiab] OR Profound learning abnormalit* [tiab] OR Serious learning abnormalit* [tiab] OR Severe learning abnormalit*
[tiab] OR Complex mental abnormalit® [tiab] OR Multiple mental abnormalit* [tiab] OR Profound mental abnormalit* [tiab] OR
Serious mental abnormalit* [tiab] OR Severe mental abnormalit* [tiab] OR Complex neurodevelopmental abnormalit* [tiab] OR
Multiple neurodevelopmental abnormalit* [tiab] OR Profound neurodevelopmental abnormalit* [tiab] OR Serious
neurodevelopmental abnormalit* [tiab] OR Severe neurodevelopmental abnormalit* [tiab] OR amentia [tiab] OR Complex
cognitive challenge* [tiab] OR Multiple cognitive challenge* [tiab] OR Profound cognitive challenge* [tiab] OR Serious cognitive
challenge* [tiab] OR Severe cognitive challenge* [tiab] OR Complex developmental challenge* [tiab] OR Multiple developmental
challenge* [tiab] OR Profound developmental challenge* [tiab] OR Serious developmental challenge* [tiab] OR Severe
developmental challenge* [tiab] OR Complex intellectual challenge* [tiab] OR Multiple intellectual challenge* [tiab] OR Profound
intellectual challenge* [tiab] OR Serious intellectual challenge* [tiab] OR Severe intellectual challenge* [tiab] OR Complex learning
challenge* [tiab] OR Multiple learning challenge* [tiab] OR Profound learning challenge* [tiab] OR Serious learning challenge*
[tiab] OR Severe learning challenge* [tiab] OR Complex neurodevelopmental challenge* [tiab] OR Multiple neurodevelopmental
challenge* [tiab] OR Profound neurodevelopmental challenge* [tiab] OR Serious neurodevelopmental challenge* [tiab] OR Severe
neurodevelopmental challenge* [tiab] OR Multiply cognitively challenged [tiab] OR Profoundly cognitively challenged [tiab] OR
Seriously cognitively challenged [tiab] OR Severely cognitively challenged [tiab] OR Multiply developmentally challenged [tiab] OR
Profoundly developmentally challenged [tiab] OR Seriously developmentally challenged [tiab] OR Severely developmentally
challenged [tiab] OR Multiply intellectually challenged [tiab] OR Profoundly intellectually challenged [tiab] OR Seriously
intellectually challenged [tiab] OR Severely intellectually challenged [tiab] OR Multiply learning challenged [tiab] OR Profoundly
learning challenged [tiab] OR Seriously learning challenged [tiab] OR Severely learning challenged [tiab] OR Multiply
neurodevelopmentally challenged [tiab] OR Profoundly neurodevelopmentally challenged [tiab] OR Seriously
neurodevelopmentally challenged [tiab] OR Severely neurodevelopmentally challenged [tiab] OR Complex cognitive defect* [tiab]
OR Multiple cognitive defect™ [tiab] OR Profound cognitive defect* [tiab] OR Serious cognitive defect™ [tiab] OR Severe cognitive
defect* [tiab] OR Complex developmental defect* [tiab] OR Multiple developmental defect* [tiab] OR Profound developmental
defect* [tiab] OR Serious developmental defect* [tiab] OR Severe developmental defect* [tiab] OR Complex intellectual defect*
[tiab] OR Multiple intellectual defect* [tiab] OR Profound intellectual defect* [tiab] OR Serious intellectual defect* [tiab] OR
Severe intellectual defect* [tiab] OR Complex learning defect* [tiab] OR Multiple learning defect* [tiab] OR Profound learning
defect* [tiab] OR Serious learning defect* [tiab] OR Severe learning defect* [tiab] OR Complex mental defect* [tiab] OR Multiple
mental defect* [tiab] OR Profound mental defect* [tiab] OR Serious mental defect* [tiab] OR Severe mental defect* [tiab] OR
Complex neurodevelopmental defect* [tiab] OR Multiple neurodevelopmental defect* [tiab] OR Profound neurodevelopmental
defect* [tiab] OR Serious neurodevelopmental defect* [tiab] OR Severe neurodevelopmental defect* [tiab] OR Multiply cognitively
defective [tiab] OR Profoundly cognitively defective [tiab] OR Seriously cognitively defective [tiab] OR Severely cognitively
defective [tiab] OR Multiply developmentally defective [tiab] OR Profoundly developmentally defective [tiab] OR Seriously
developmentally defective [tiab] OR Severely developmentally defective [tiab] OR Multiply intellectually defective [tiab] OR
Profoundly intellectually defective [tiab] OR Seriously intellectually defective [tiab] OR Severely intellectually defective [tiab] OR
Multiply learning defective [tiab] OR Profoundly learning defective [tiab] OR Seriously learning defective [tiab] OR Severely
learning defective [tiab] OR Multiply mentally defective [tiab] OR Profoundly mentally defective [tiab] OR Seriously mentally
defective [tiab] OR Severely mentally defective [tiab] OR Multiply neurodevelopmentally defective [tiab] OR Profoundly
neurodevelopmentally defective [tiab] OR Seriously neurodevelopmentally defective [tiab] OR Severely neurodevelopmentally
defective [tiab] OR Complex cognitive deficienc* [tiab] OR Multiple cognitive deficienc* [tiab] OR Profound cognitive deficienc*
[tiab] OR Serious cognitive deficienc* [tiab] OR Severe cognitive deficienc* [tiab] OR Complex developmental deficienc* [tiab] OR
Multiple developmental deficienc* [tiab] OR Profound developmental deficienc* [tiab] OR Serious developmental deficienc* [tiab]
OR Severe developmental deficienc* [tiab] OR Complex intellectual deficienc* [tiab] OR Multiple intellectual deficienc* [tiab] OR
Profound intellectual deficienc* [tiab] OR Serious intellectual deficienc* [tiab] OR Severe intellectual deficienc* [tiab] OR Complex
learning deficienc* [tiab] OR Multiple learning deficienc* [tiab] OR Profound learning deficienc* [tiab] OR Serious learning
deficienc* [tiab] OR Severe learning deficienc* [tiab] OR Complex mental deficienc* [tiab] OR Multiple mental deficienc* [tiab] OR
Profound mental deficienc* [tiab] OR Serious mental deficienc* [tiab] OR Severe mental deficienc* [tiab] OR Complex
neurodevelopmental deficienc* [tiab] OR Multiple neurodevelopmental deficienc* [tiab] OR Profound neurodevelopmental
deficienc* [tiab] OR Serious neurodevelopmental deficienc* [tiab] OR Severe neurodevelopmental deficienc* [tiab] OR Multiply
cognitively deficient [tiab] OR Profoundly cognitively deficient [tiab] OR Seriously cognitively deficient [tiab] OR Severely
cognitively deficient [tiab] OR Multiply developmentally deficient [tiab] OR Profoundly developmentally deficient [tiab] OR
Seriously developmentally deficient [tiab] OR Severely developmentally deficient [tiab] OR Multiply intellectually deficient [tiab]
OR Profoundly intellectually deficient [tiab] OR Seriously intellectually deficient [tiab] OR Severely intellectually deficient [tiab]
OR Multiply learning deficient [tiab] OR Profoundly learning deficient [tiab] OR Seriously learning deficient [tiab] OR Severely
learning deficient [tiab] OR Multiply mentally deficient [tiab] OR Profoundly mentally deficient [tiab] OR Seriously mentally
deficient [tiab] OR Severely mentally deficient [tiab] OR Multiply neurodevelopmentally deficient [tiab] OR Profoundly

(Continues)
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TABLE A1l

Database

(Continued)

Search strategy

neurodevelopmentally deficient [tiab] OR Seriously neurodevelopmentally deficient [tiab] OR Severely neurodevelopmentally
deficient [tiab] OR Complex developmental deficit* [tiab] OR Multiple developmental deficit* [tiab] OR Profound developmental
deficit* [tiab] OR Serious developmental deficit* [tiab] OR Severe developmental deficit* [tiab] OR Complex intellectual deficit*
[tiab] OR Multiple intellectual deficit* [tiab] OR Profound intellectual deficit* [tiab] OR Serious intellectual deficit* [tiab] OR
Severe intellectual deficit* [tiab] OR Complex learning deficit* [tiab] OR Multiple learning deficit* [tiab] OR Profound learning
deficit* [tiab] OR Serious learning deficit* [tiab] OR Severe learning deficit* [tiab] OR Complex mental deficit* [tiab] OR Multiple
mental deficit* [tiab] OR Profound mental deficit* [tiab] OR Serious mental deficit* [tiab] OR Severe mental deficit* [tiab] OR
Complex neurodevelopmental deficit* [tiab] OR Multiple neurodevelopmental deficit* [tiab] OR Profound neurodevelopmental
deficit* [tiab] OR Serious neurodevelopmental deficit* [tiab] OR Severe neurodevelopmental deficit* [tiab] OR Complex cognitive
delay [tiab] OR Multiple cognitive delay [tiab] OR Profound cognitive delay [tiab] OR Serious cognitive delay [tiab] OR Severe
cognitive delay [tiab] OR Complex developmental delay [tiab] OR Multiple developmental delay [tiab] OR Profound developmental
delay [tiab] OR Serious developmental delay [tiab] OR Severe developmental delay [tiab] OR Complex intellectual delay [tiab] OR
Multiple intellectual delay [tiab] OR Profound intellectual delay [tiab] OR Serious intellectual delay [tiab] OR Severe intellectual
delay [tiab] OR Complex learning delay [tiab] OR Multiple learning delay [tiab] OR Profound learning delay [tiab] OR Serious
learning delay [tiab] OR Severe learning delay [tiab] OR Complex mental delay [tiab] OR Multiple mental delay [tiab] OR Profound
mental delay [tiab] OR Serious mental delay [tiab] OR Severe mental delay [tiab] OR Complex neurodevelopmental delay [tiab] OR
Multiple neurodevelopmental delay [tiab] OR Profound neurodevelopmental delay [tiab] OR Serious neurodevelopmental delay
[tiab] OR Severe neurodevelopmental delay [tiab] OR Multiply cognitively delayed [tiab] OR Profoundly cognitively delayed [tiab]
OR Seriously cognitively delayed [tiab] OR Severely cognitively delayed [tiab] OR Multiply developmentally delayed [tiab] OR
Profoundly developmentally delayed [tiab] OR Seriously developmentally delayed [tiab] OR Severely developmentally delayed
[tiab] OR Multiply intellectually delayed [tiab] OR Profoundly intellectually delayed [tiab] OR Seriously intellectually delayed [tiab]
OR Severely intellectually delayed [tiab] OR Multiply learning delayed [tiab] OR Profoundly learning delayed [tiab] OR Seriously
learning delayed [tiab] OR Severely learning delayed [tiab] OR Multiply mentally delayed [tiab] OR Profoundly mentally delayed
[tiab] OR Seriously mentally delayed [tiab] OR Severely mentally delayed [tiab] OR Multiply neurodevelopmentally delayed [tiab]
OR Profoundly neurodevelopmentally delayed [tiab] OR Seriously neurodevelopmentally delayed [tiab] OR Severely
neurodevelopmentally delayed [tiab] OR Multiply differently-abled [tiab] OR Profoundly differently-abled [tiab] OR Seriously
differently-abled [tiab] OR Severely differently-abled [tiab] OR Multiple developmental difficult* [tiab] OR Complex
developmental difficult* [tiab] OR Profound developmental difficult* [tiab] OR Serious developmental difficult* [tiab] OR Severe
developmental difficult* [tiab] OR Multiple intellectual difficult* [tiab] OR Complex intellectual difficult* [tiab] OR Profound
intellectual difficult* [tiab] OR Serious intellectual difficult* [tiab] OR Severe intellectual difficult* [tiab] OR Complex learning
difficult® [tiab] OR Multiple learning difficult* [tiab] OR Profound learning difficult* [tiab] OR Serious learning difficult* [tiab] OR
Severe learning difficult* [tiab] OR Multiple mental difficult* [tiab] OR Complex mental difficult* [tiab] OR Profound mental
difficult* [tiab] OR Serious mental difficult* [tiab] OR Severe mental difficult* [tiab] OR Complex neurodevelopmental difficult*
[tiab] OR Multiple neurodevelopmental difficult* [tiab] OR Profound neurodevelopmental difficult* [tiab] OR Serious
neurodevelopmental difficult® [tiab] OR Severe neurodevelopmental difficult* [tiab] OR Complex cognitive disabilit* [tiab] OR
Multiple cognitive disabilit* [tiab] OR Profound cognitive disabilit* [tiab] OR Serious cognitive disabilit* [tiab] OR Severe cognitive
disabilit* [tiab] OR Complex developmental disabilit* [tiab] OR Multiple developmental disabilit* [tiab] OR Multiple developmental
disabilit* [tiab] OR Serious developmental disabilit* [tiab] OR Severe developmental disabilit* [tiab] OR Trainable intellectual
disabilit* [tiab] OR Complex intellectual disabilit* [tiab] OR Multiple intellectual disabilit* [tiab] OR Profound intellectual disabilit*
[tiab] OR Serious intellectual disabilit* [tiab] OR Severe intellectual disabilit* [tiab] OR Severe profound intellectual motor disabilit*
[tiab] OR Complex learning disabilit* [tiab] OR Multiple learning disabilit* [tiab] OR Profound learning disabilit* [tiab] OR Serious
learning disabilit* [tiab] OR Severe learning disabilit* [tiab] OR Complex mental disabilit* [tiab] OR Multiple mental disabilit* [tiab]
OR Profound mental disabilit* [tiab] OR Serious mental disabilit* [tiab] OR Severe mental disabilit* [tiab] OR Trainable mental
disabilit* [tiab] OR Complex neurodevelopmental disabilit* [tiab] OR Multiple neurodevelopmental disabilit* [tiab] OR Profound
neurodevelopmental disabilit* [tiab] OR Serious neurodevelopmental disabilit* [tiab] OR Severe neurodevelopmental disabilit*
[tiab] OR Multiple disabilit* [tiab] OR Multiply cognitively disabled [tiab] OR Profoundly cognitively disabled [tiab] OR Seriously
cognitively disabled [tiab] OR Severely cognitively disabled [tiab] OR Multiply developmentally disabled [tiab] OR Profoundly
developmentally disabled [tiab] OR Seriously developmentally disabled [tiab] OR Severely developmentally disabled [tiab] OR
Trainable developmentally disabled [tiab] OR Multiply intellectually disabled [tiab] OR Profoundly intellectually disabled [tiab] OR
Seriously intellectually disabled [tiab] OR Severely intellectually disabled [tiab] OR Trainable intellectually disabled [tiab] OR
Multiply learning disabled [tiab] OR Profoundly learning disabled [tiab] OR Seriously learning disabled [tiab] OR Severely learning
disabled [tiab] OR Multiply mentally disabled [tiab] OR Profoundly mentally disabled [tiab] OR Seriously mentally disabled [tiab]
OR Severely mentally disabled [tiab] OR Multiply neurodevelopmentally disabled [tiab] OR Profoundly neurodevelopmentally
disabled [tiab] OR Seriously neurodevelopmentally disabled [tiab] OR Severely neurodevelopmentally disabled [tiab] OR Multiply
disabled [tiab] OR Trainable mentally disabled [tiab] OR Complex developmental disorder* [tiab] OR Multiple developmental
disorder* [tiab] OR Profound developmental disorder* [tiab] OR Serious developmental disorder* [tiab] OR Severe developmental
disorder* [tiab] OR Complex intellectual disorder* [tiab] OR Multiple intellectual disorder* [tiab] OR Profound intellectual
disorder* [tiab] OR Serious intellectual disorder* [tiab] OR Severe intellectual disorder* [tiab] OR Complex learning disorder* [tiab]
OR Multiple learning disorder* [tiab] OR Profound learning disorder* [tiab] OR Serious learning disorder™ [tiab] OR Severe learning
disorder* [tiab] OR Complex neurodevelopmental disorder* [tiab] OR Multiple neurodevelopmental disorder* [tiab] OR Profound
neurodevelopmental disorder* [tiab] OR Serious neurodevelopmental disorder* [tiab] OR Severe neurodevelopmental disorder*
[tiab] OR Profoundly feeble-minded [tiab] OR Seriously feeble-minded [tiab] OR Severely feeble-minded [tiab] OR Profound
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Database Search strategy

feeble-mindedness [tiab] OR Serious feeble-mindedness [tiab] OR Severe feeble-mindedness [tiab] OR Complex cognitive
handicap* [tiab] OR Multiple cognitive handicap* [tiab] OR Profound cognitive handicap* [tiab] OR Serious cognitive handicap*
[tiab] OR Severe cognitive handicap* [tiab] OR Complex developmental handicap* [tiab] OR Multiple developmental handicap*
[tiab] OR Profound developmental handicap* [tiab] OR Serious developmental handicap* [tiab] OR Severe developmental
handicap* [tiab] OR Complex intellectual handicap* [tiab] OR Multiple intellectual handicap* [tiab] OR Profound intellectual
handicap* [tiab] OR Serious intellectual handicap* [tiab] OR Severe intellectual handicap* [tiab] OR Complex learning handicap*
[tiab] OR Multiple learning handicap* [tiab] OR Profound learning handicap* [tiab] OR Serious learning handicap* [tiab] OR Severe
learning handicap* [tiab] OR Complex mental handicap* [tiab] OR Multiple mental handicap* [tiab] OR Profound mental handicap*
[tiab] OR Serious mental handicap* [tiab] OR Severe mental handicap* [tiab] OR Trainable mental handicap* [tiab] OR Complex
neurodevelopmental handicap* [tiab] OR Multiple neurodevelopmental handicap* [tiab] OR Profound neurodevelopmental
handicap* [tiab] OR Serious neurodevelopmental handicap* [tiab] OR Severe neurodevelopmental handicap* [tiab] OR Multiply
cognitively handicapped [tiab] OR Profoundly cognitively handicapped [tiab] OR Seriously cognitively handicapped [tiab] OR
Severely cognitively handicapped [tiab] OR Multiply developmentally handicapped [tiab] OR Profoundly developmentally
handicapped [tiab] OR Seriously developmentally handicapped [tiab] OR Severely developmentally handicapped [tiab] OR Multiply
intellectually handicapped [tiab] OR Multiply intellectually handicapped [tiab] OR Profoundly intellectually handicapped [tiab] OR
Profoundly intellectually handicapped [tiab] OR Seriously intellectually handicapped [tiab] OR Seriously intellectually handicapped
[tiab] OR Severely intellectually handicapped [tiab] OR Severely intellectually handicapped [tiab] OR Multiply learning
handicapped [tiab] OR Profoundly learning handicapped [tiab] OR Seriously learning handicapped [tiab] OR Severely learning
handicapped [tiab] OR Multiply mentally handicapped [tiab] OR Profoundly mentally handicapped [tiab] OR Seriously mentally
handicapped [tiab] OR Severely mentally handicapped [tiab] OR Multiply neurodevelopmentally handicapped [tiab] OR Profoundly
neurodevelopmentally handicapped [tiab] OR Seriously neurodevelopmentally handicapped [tiab] OR Severely
neurodevelopmentally handicapped [tiab] OR Multiply handicapped [tiab] OR Trainable mentally handicapped [tiab] OR idiocy
[tiab] OR idiot [tiab] OR idiotcy [tiab] OR idiotic [tiab] OR idiotism [tiab] OR idiots [tiab] OR Imbecil* [tiab] OR Multiply
developmentally impaired [tiab] OR Profoundly developmentally impaired [tiab] OR Seriously developmentally impaired [tiab] OR
Severely developmentally impaired [tiab] OR Multiply intellectually impaired [tiab] OR Profoundly intellectually impaired [tiab] OR
Seriously intellectually impaired [tiab] OR Severely intellectually impaired [tiab] OR Multiply learning impaired [tiab] OR
Profoundly learning impaired [tiab] OR Seriously learning impaired [tiab] OR Severely learning impaired [tiab] OR Multiply
mentally impaired [tiab] OR Profoundly mentally impaired [tiab] OR Seriously mentally impaired [tiab] OR Severely mentally
impaired [tiab] OR Multiply neurodevelopmentally impaired [tiab] OR Profoundly neurodevelopmentally impaired [tiab] OR
Seriously neurodevelopmentally impaired [tiab] OR Severely neurodevelopmentally impaired [tiab] OR Trainable mentally impaired
[tiab] OR Complex developmental impairment™ [tiab] OR Multiple developmental impairment* [tiab] OR Profound developmental
impairment* [tiab] OR Serious developmental impairment* [tiab] OR Severe developmental impairment* [tiab] OR Complex
intellectual impairment* [tiab] OR Multiple intellectual impairment* [tiab] OR Profound intellectual impairment* [tiab] OR Serious
intellectual impairment™ [tiab] OR Severe intellectual impairment* [tiab] OR Complex learning impairment™* [tiab] OR Multiple
learning impairment* [tiab] OR Profound learning impairment™ [tiab] OR Serious learning impairment* [tiab] OR Severe learning
impairment* [tiab] OR Complex mental impairment* [tiab] OR Multiple mental impairment* [tiab] OR Profound mental
impairment* [tiab] OR Serious mental impairment* [tiab] OR Severe mental impairment* [tiab] OR Complex neurodevelopmental
impairment* [tiab] OR Multiple neurodevelopmental impairment* [tiab] OR Profound neurodevelopmental impairment* [tiab] OR
Serious neurodevelopmental impairment* [tiab] OR Severe neurodevelopmental impairment* [tiab] OR Trainable mental
impairment* [tiab] OR Complex cognitive incapacit* [tiab] OR Multiple cognitive incapacit* [tiab] OR Profound cognitive incapacit*
[tiab] OR Serious cognitive incapacit* [tiab] OR Severe cognitive incapacit® [tiab] OR Complex developmental incapacit* [tiab] OR
Multiple developmental incapacit* [tiab] OR Profound developmental incapacit* [tiab] OR Serious developmental incapacit* [tiab]
OR Severe developmental incapacit* [tiab] OR Complex intellectual incapacit* [tiab] OR Multiple intellectual incapacit* [tiab] OR
Profound intellectual incapacit* [tiab] OR Serious intellectual incapacit* [tiab] OR Severe intellectual incapacit* [tiab] OR Complex
learning incapacit* [tiab] OR Multiple learning incapacit* [tiab] OR Profound learning incapacit* [tiab] OR Serious learning
incapacit* [tiab] OR Severe learning incapacit* [tiab] OR Complex mental incapacit® [tiab] OR Multiple mental incapacit* [tiab] OR
Profound mental incapacit* [tiab] OR Serious mental incapacit* [tiab] OR Severe mental incapacit* [tiab] OR Complex
neurodevelopmental incapacit* [tiab] OR Multiple neurodevelopmental incapacit* [tiab] OR Profound neurodevelopmental
incapacit* [tiab] OR Serious neurodevelopmental incapacit* [tiab] OR Severe neurodevelopmental incapacit* [tiab] OR Multiply
cognitively incapacitated [tiab] OR Profoundly cognitively incapacitated [tiab] OR Seriously cognitively incapacitated [tiab] OR
Severely cognitively incapacitated [tiab] OR Multiply developmentally incapacitated [tiab] OR Profoundly developmentally
incapacitated [tiab] OR Seriously developmentally incapacitated [tiab] OR Severely developmentally incapacitated [tiab] OR
Multiply intellectually incapacitated [tiab] OR Profoundly intellectually incapacitated [tiab] OR Seriously intellectually
incapacitated [tiab] OR Severely intellectually incapacitated [tiab] OR Multiply learning incapacitated [tiab] OR Profoundly learning
incapacitated [tiab] OR Seriously learning incapacitated [tiab] OR Severely learning incapacitated [tiab] OR Multiply mentally
incapacitated [tiab] OR Profoundly mentally incapacitated [tiab] OR Seriously mentally incapacitated [tiab] OR Severely mentally
incapacitated [tiab] OR Multiply neurodevelopmentally incapacitated [tiab] OR Profoundly neurodevelopmentally incapacitated
[tiab] OR Seriously neurodevelopmentally incapacitated [tiab] OR Severely neurodevelopmentally incapacitated [tiab] OR
Polyhandicap* [tiab] OR Trainable mentally retardate* [tiab] OR Complex cognitive retardation [tiab] OR Multiple cognitive
retardation [tiab] OR Profound cognitive retardation [tiab] OR Serious cognitive retardation [tiab] OR Severe cognitive retardation
[tiab] OR Complex developmental retardation [tiab] OR Multiple developmental retardation [tiab] OR Profound developmental
retardation [tiab] OR Serious developmental retardation [tiab] OR Severe developmental retardation [tiab] OR Complex
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intellectual retardation [tiab] OR Multiple intellectual retardation [tiab] OR Profound intellectual retardation [tiab] OR Serious
intellectual retardation [tiab] OR Severe intellectual retardation [tiab] OR Complex learning retardation [tiab] OR Multiple learning
retardation [tiab] OR Profound learning retardation [tiab] OR Serious learning retardation [tiab] OR Severe learning retardation
[tiab] OR Complex mental retardation [tiab] OR Multiple mental retardation [tiab] OR Profound mental retardation [tiab] OR
Serious mental retardation [tiab] OR Severe mental retardation [tiab] OR Trainable mental retardation [tiab] OR Complex
neurodevelopmental retardation [tiab] OR Multiple neurodevelopmental retardation [tiab] OR Profound neurodevelopmental
retardation [tiab] OR Serious neurodevelopmental retardation [tiab] OR Severe neurodevelopmental retardation [tiab] OR Multiply
cognitively retarded [tiab] OR Profoundly cognitively retarded [tiab] OR Seriously cognitively retarded [tiab] OR Severely
cognitively retarded [tiab] OR Multiply developmentally retarded [tiab] OR Profoundly developmentally retarded [tiab] OR
Seriously developmentally retarded [tiab] OR Severely developmentally retarded [tiab] OR Multiply intellectually retarded [tiab]
OR Profoundly intellectually retarded [tiab] OR Seriously intellectually retarded [tiab] OR Severely intellectually retarded [tiab] OR
Multiply learning retarded [tiab] OR Profoundly learning retarded [tiab] OR Seriously learning retarded [tiab] OR Severely learning
retarded [tiab] OR Multiply mentally retarded [tiab] OR Profoundly mentally retarded [tiab] OR Seriously mentally retarded [tiab]
OR Severely mentally retarded [tiab] OR Multiply neurodevelopmentally retarded [tiab] OR Profoundly neurodevelopmentally
retarded [tiab] OR Seriously neurodevelopmentally retarded [tiab] OR Severely neurodevelopmentally retarded [tiab] OR Trainable
mentally retarded [tiab] OR Trainable retarded [tiab] OR Multiply cognitively subnormal [tiab] OR Profoundly cognitively
subnormal [tiab] OR Seriously cognitively subnormal [tiab] OR Severely cognitively subnormal [tiab] OR Multiply developmentally
subnormal [tiab] OR Profoundly developmentally subnormal [tiab] OR Seriously developmentally subnormal [tiab] OR Severely
developmentally subnormal [tiab] OR Multiply intellectually subnormal [tiab] OR Profoundly intellectually subnormal [tiab] OR
Seriously intellectually subnormal [tiab] OR Severely intellectually subnormal [tiab] OR Multiply learning subnormal [tiab] OR
Profoundly learning subnormal [tiab] OR Seriously learning subnormal [tiab] OR Severely learning subnormal [tiab] OR Multiply
mentally subnormal [tiab] OR Profoundly mentally subnormal [tiab] OR Seriously mentally subnormal [tiab] OR Severely mentally
subnormal [tiab] OR Multiply neurodevelopmentally subnormal [tiab] OR Profoundly neurodevelopmentally subnormal [tiab] OR
Seriously neurodevelopmentally subnormal [tiab] OR Severely neurodevelopmentally subnormal [tiab] OR Multiply weak-minded
[tiab] OR Profoundly weak-minded [tiab] OR Seriously weak-minded [tiab] OR Severely weak-minded [tiab] OR Multiply weak-
mindedness [tiab] OR Profoundly weak-mindedness [tiab] OR Seriously weak-mindedness [tiab] OR Severely weak-mindedness
[tiab])

#2 Alzheimer* [tiab] OR Change [tiab] OR Changed [tiab] OR Changes [tiab] OR Changing [tiab] OR Decline [tiab] OR Dement* [tiab]
OR Deteriorat* [tiab] OR Major cognitive dysfunction* [tiab] OR Major cognitive impairment* [tiab] OR Mild cognitive dysfunction*
[tiab] OR Mild cognitive impairment* [tiab] OR Creutzfeldt-Jakob [tiab] OR Degeneration [tiab] OR Neurodegenerat* [tiab] OR
Kluver-Bucy [tiab] OR Lewy Body [tiab] OR Cerebrovascular [tiab] OR Wilhelmsen Lynch [tiab] OR Pick* [tiab] OR Binswanger
[tiab] OR Progressive [tiab] OR Leukoencephalopathy [tiab] OR Aging [tiab] OR Aging [tiab] OR Neurodeteriorat* [tiab]

#3 Elder* [tiab] OR Geriatric* [tiab] OR Old age [tiab] OR Older participant* [tiab] OR Older population* [tiab] OR Older individual*
[tiab] OR Older adult* [tiab] OR Older patient* [tiab] OR Older people [tiab] OR Older person* [tiab] OR Older subject* [tiab] OR
Oldest participant™ [tiab] OR Oldest population™ [tiab] OR Oldest individual* [tiab] OR Oldest adult* [tiab] OR Oldest patient* [tiab]
OR Oldest people [tiab] OR Oldest person* [tiab] OR Oldest subject* [tiab] OR Senior* [tiab] OR Aged individual* [tiab] OR Aged
population* [tiab] OR Aged participant* [tiab] OR Aged adult* [tiab] OR Aged patient* [tiab] OR Aged people [tiab] OR Aged
person™ [tiab] OR Aged subject™ [tiab]

#4 #1 AND #2 AND #3
Web of #1 “Complex developmental abnormalit®” OR “Multiple developmental abnormalit*” OR “Profound developmental abnormalit*” OR
Science “Serious developmental abnormalit*” OR “Severe developmental abnormalit*” OR “Complex intellectual abnormalit*” OR

“Multiple intellectual abnormalit*’ OR “Profound intellectual abnormalit*” OR “Serious intellectual abnormalit*” OR “Severe
intellectual abnormalit*” OR “Complex learning abnormalit*” OR “Multiple learning abnormalit*” OR “Profound learning
abnormalit*” OR “Serious learning abnormalit*” OR “Severe learning abnormalit*> OR “Complex mental abnormalit*> OR “Multiple
mental abnormalit*” OR “Profound mental abnormalit*” OR “Serious mental abnormalit*” OR “Severe mental abnormalit*” OR
“Complex neurodevelopmental abnormalit*> OR “Multiple neurodevelopmental abnormalit*” OR “Profound neurodevelopmental
abnormalit*” OR “Serious neurodevelopmental abnormalit*” OR “Severe neurodevelopmental abnormalit*” OR Amentia OR
“Complex cognitive challenge*’ OR “Multiple cognitive challenge*” OR “Profound cognitive challenge*” OR “Serious cognitive
challenge*” OR “Severe cognitive challenge*” OR “Complex developmental challenge*” OR “Multiple developmental challenge
OR “Profound developmental challenge*” OR “Serious developmental challenge*” OR “Severe developmental challenge*” OR
“Complex intellectual challenge®” OR “Multiple intellectual challenge™” OR “Profound intellectual challenge*” OR “Serious
intellectual challenge*” OR “Severe intellectual challenge*” OR “Complex learning challenge*” OR “Multiple learning challenge*”
OR “Profound learning challenge*” OR “Serious learning challenge*” OR “Severe learning challenge*” OR “Complex
neurodevelopmental challenge*” OR “Multiple neurodevelopmental challenge*” OR “Profound neurodevelopmental challenge
OR “Serious neurodevelopmental challenge*” OR “Severe neurodevelopmental challenge*” OR “Multiply cognitively challenged”
OR “Profoundly cognitively challenged” OR “Seriously cognitively challenged” OR “Severely cognitively challenged” OR “Multiply
developmentally challenged” OR “Profoundly developmentally challenged” OR “Seriously developmentally challenged” OR
“Severely developmentally challenged” OR “Multiply intellectually challenged” OR “Profoundly intellectually challenged” OR
“Seriously intellectually challenged” OR “Severely intellectually challenged” OR “Multiply learning challenged” OR “Profoundly
learning challenged” OR “Seriously learning challenged” OR “Severely learning challenged” OR “Multiply neurodevelopmentally
challenged” OR “Profoundly neurodevelopmentally challenged” OR “Seriously neurodevelopmentally challenged” OR “Severely
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neurodevelopmentally challenged” OR “Complex cognitive defect*” OR “Multiple cognitive defect*” OR “Profound cognitive
defect*” OR “Serious cognitive defect*” OR “Severe cognitive defect*” OR “Complex developmental defect*” OR “Multiple
developmental defect*” OR “Profound developmental defect*” OR “Serious developmental defect*” OR “Severe developmental
defect*™” OR “Complex intellectual defect*” OR “Multiple intellectual defect*” OR “Profound intellectual defect*” OR “Serious
intellectual defect*” OR “Severe intellectual defect*” OR “Complex learning defect*” OR “Multiple learning defect*” OR
“Profound learning defect*” OR “Serious learning defect*” OR “Severe learning defect*” OR “Complex mental defect*” OR
“Multiple mental defect*” OR “Profound mental defect®” OR “Serious mental defect*” OR “Severe mental defect*” OR “Complex
neurodevelopmental defect*” OR “Multiple neurodevelopmental defect*” OR “Profound neurodevelopmental defect*” OR
“Serious neurodevelopmental defect*” OR “Severe neurodevelopmental defect*” OR “Multiply cognitively defective” OR
“Profoundly cognitively defective” OR “Seriously cognitively defective” OR “Severely cognitively defective” OR “Multiply
developmentally defective” OR “Profoundly developmentally defective” OR “Seriously developmentally defective” OR “Severely
developmentally defective” OR “Multiply intellectually defective” OR “Profoundly intellectually defective” OR “Seriously
intellectually defective” OR “Severely intellectually defective” OR “Multiply learning defective” OR “Profoundly learning
defective” OR “Seriously learning defective” OR “Severely learning defective” OR “Multiply mentally defective” OR “Profoundly
mentally defective” OR “Seriously mentally defective” OR “Severely mentally defective” OR “Multiply neurodevelopmentally
defective” OR “Profoundly neurodevelopmentally defective” OR “Seriously neurodevelopmentally defective” OR “Severely
neurodevelopmentally defective” OR “Complex cognitive deficienc*” OR “Multiple cognitive deficienc*” OR “Profound cognitive
deficienc*” OR “Serious cognitive deficienc*” OR “Severe cognitive deficienc*” OR “Complex developmental deficienc*” OR
“Multiple developmental deficienc*” OR “Profound developmental deficienc*” OR “Serious developmental deficienc*” OR “Severe
developmental deficienc*” OR “Complex intellectual deficienc*” OR “Multiple intellectual deficienc*” OR “Profound intellectual
deficienc*” OR “Serious intellectual deficienc*” OR “Severe intellectual deficienc*” OR “Complex learning deficienc*” OR
“Multiple learning deficienc*” OR “Profound learning deficienc*” OR “Serious learning deficienc*” OR “Severe learning deficienc*”
OR “Complex mental deficienc*” OR “Multiple mental deficienc*” OR “Profound mental deficienc*” OR “Serious mental
deficienc*” OR “Severe mental deficienc*” OR “Complex neurodevelopmental deficienc*” OR “Multiple neurodevelopmental
deficienc*” OR “Profound neurodevelopmental deficienc*” OR “Serious neurodevelopmental deficienc*” OR “Severe
neurodevelopmental deficienc*” OR “Multiply cognitively deficient” OR “Profoundly cognitively deficient” OR “Seriously
cognitively deficient” OR “Severely cognitively deficient” OR “Multiply developmentally deficient” OR “Profoundly
developmentally deficient” OR “Seriously developmentally deficient” OR “Severely developmentally deficient” OR “Multiply
intellectually deficient” OR “Profoundly intellectually deficient” OR “Seriously intellectually deficient” OR “Severely intellectually
deficient” OR “Multiply learning deficient” OR “Profoundly learning deficient” OR “Seriously learning deficient™ OR “Severely
learning deficient” OR “Multiply mentally deficient” OR “Profoundly mentally deficient” OR “Seriously mentally deficient” OR
“Severely mentally deficient” OR “Multiply neurodevelopmentally deficient” OR “Profoundly neurodevelopmentally deficient” OR
“Seriously neurodevelopmentally deficient” OR “Severely neurodevelopmentally deficient” OR “Complex developmental deficit*”
OR “Multiple developmental deficit*” OR “Profound developmental deficit*’ OR “Serious developmental deficit*” OR “Severe
developmental deficit*” OR “Complex intellectual deficit*” OR “Multiple intellectual deficit*” OR “Profound intellectual deficit*”
OR “Serious intellectual deficit*” OR “Severe intellectual deficit*> OR “Complex learning deficit*” OR “Multiple learning deficit*”
OR “Profound learning deficit*” OR “Serious learning deficit*” OR “Severe learning deficit*” OR “Complex mental deficit*” OR
“Multiple mental deficit*” OR “Profound mental deficit*” OR “Serious mental deficit*” OR “Severe mental deficit*” OR “Complex
neurodevelopmental deficit*” OR “Multiple neurodevelopmental deficit*” OR “Profound neurodevelopmental deficit*” OR
“Serious neurodevelopmental deficit*” OR “Severe neurodevelopmental deficit*” OR “Complex cognitive delay” OR “Multiple
cognitive delay” OR “Profound cognitive delay” OR “Serious cognitive delay” OR “Severe cognitive delay” OR “Complex
developmental delay” OR “Multiple developmental delay” OR “Profound developmental delay” OR “Serious developmental delay”
OR “Severe developmental delay” OR “Complex intellectual delay” OR “Multiple intellectual delay” OR “Profound intellectual
delay” OR “Serious intellectual delay” OR “Severe intellectual delay” OR “Complex learning delay” OR “Multiple learning delay”
OR “Profound learning delay” OR “Serious learning delay” OR “Severe learning delay” OR “Complex mental delay” OR “Multiple
mental delay” OR “Profound mental delay” OR “Serious mental delay” OR “Severe mental delay” OR “Complex
neurodevelopmental delay” OR “Multiple neurodevelopmental delay” OR “Profound neurodevelopmental delay” OR “Serious
neurodevelopmental delay” OR “Severe neurodevelopmental delay” OR “Multiply cognitively delayed” OR “Profoundly
cognitively delayed” OR “Seriously cognitively delayed” OR “Severely cognitively delayed” OR “Multiply developmentally
delayed” OR “Profoundly developmentally delayed” OR “Seriously developmentally delayed” OR “Severely developmentally
delayed” OR “Multiply intellectually delayed” OR “Profoundly intellectually delayed” OR “Seriously intellectually delayed” OR
“Severely intellectually delayed” OR “Multiply learning delayed” OR “Profoundly learning delayed” OR “Seriously learning
delayed” OR “Severely learning delayed” OR “Multiply mentally delayed” OR “Profoundly mentally delayed” OR “Seriously
mentally delayed” OR “Severely mentally delayed” OR “Multiply neurodevelopmentally delayed” OR “Profoundly
neurodevelopmentally delayed” OR “Seriously neurodevelopmentally delayed” OR “Severely neurodevelopmentally delayed” OR
“Multiply differently-abled” OR “Profoundly differently-abled” OR “Seriously differently-abled” OR “Severely differently-abled”
OR “Multiple developmental difficult*” OR “Complex developmental difficult*” OR “Profound developmental difficult*” OR
“Serious developmental difficult*” OR “Severe developmental difficult*” OR “Multiple intellectual difficult*” OR “Complex
intellectual difficult*” OR “Profound intellectual difficult*” OR “Serious intellectual difficult*” OR “Severe intellectual difficult*>
OR “Complex learning difficult*” OR “Multiple learning difficult*> OR “Profound learning difficult*> OR “Serious learning
difficult*” OR “Severe learning difficult*” OR “Multiple mental difficult*” OR “Complex mental difficult*” OR “Profound mental
difficult®” OR “Serious mental difficult*” OR “Severe mental difficult*> OR “Complex neurodevelopmental difficult*” OR “Multiple
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neurodevelopmental difficult®” OR “Profound neurodevelopmental difficult*” OR “Serious neurodevelopmental difficult*” OR
“Severe neurodevelopmental difficult*” OR “Complex cognitive disabilit*” OR “Multiple cognitive disabilit*” OR “Profound
cognitive disabilit*” OR “Serious cognitive disabilit*” OR “Severe cognitive disabilit*” OR “Complex developmental disabilit*” OR
“Multiple developmental disabilit*” OR “Multiple developmental disabilit*” OR “Serious developmental disabilit*” OR “Severe
developmental disabilit*’ OR “Trainable intellectual disabilit*” OR “Complex intellectual disabilit*” OR “Multiple intellectual
disabilit*” OR “Profound intellectual disabilit*> OR “Serious intellectual disabilit*” OR “Severe intellectual disabilit*” OR “Severe
profound intellectual motor disabilit*” OR “Complex learning disabilit*> OR “Multiple learning disabilit*” OR “Profound learning
disabilit*” OR “Serious learning disabilit*” OR “Severe learning disabilit*” OR “Complex mental disabilit*” OR “Multiple mental
disabilit*” OR “Profound mental disabilit*” OR “Serious mental disabilit*” OR “Severe mental disabilit*” OR “Trainable mental
disabilit*” OR “Complex neurodevelopmental disabilit*’” OR “Multiple neurodevelopmental disabilit*” OR “Profound
neurodevelopmental disabilit*” OR “Serious neurodevelopmental disabilit*” OR “Severe neurodevelopmental disabilit*> OR
“Multiple disabilit*” OR “Multiply cognitively disabled” OR “Profoundly cognitively disabled” OR “Seriously cognitively disabled”
OR “Severely cognitively disabled” OR “Multiply developmentally disabled” OR “Profoundly developmentally disabled” OR
“Seriously developmentally disabled” OR “Severely developmentally disabled” OR “Trainable developmentally disabled” OR
“Multiply intellectually disabled” OR “Profoundly intellectually disabled” OR “Seriously intellectually disabled” OR “Severely
intellectually disabled” OR “Trainable intellectually disabled” OR “Multiply learning disabled” OR “Profoundly learning disabled”
OR “Seriously learning disabled” OR “Severely learning disabled” OR “Multiply mentally disabled” OR “Profoundly mentally
disabled” OR “Seriously mentally disabled” OR “Severely mentally disabled” OR “Multiply neurodevelopmentally disabled” OR
“Profoundly neurodevelopmentally disabled” OR “Seriously neurodevelopmentally disabled” OR “Severely neurodevelopmentally
disabled” OR “Multiply disabled” OR “Trainable mentally disabled” OR “Complex developmental disorder*” OR “Multiple
developmental disorder®” OR “Profound developmental disorder*” OR “Serious developmental disorder*” OR “Severe
developmental disorder®” OR “Complex intellectual disorder*” OR “Multiple intellectual disorder*” OR “Profound intellectual
disorder*” OR “Serious intellectual disorder*” OR “Severe intellectual disorder*” OR “Complex learning disorder*” OR “Multiple
learning disorder*” OR “Profound learning disorder®” OR “Serious learning disorder*” OR “Severe learning disorder*” OR
“Complex neurodevelopmental disorder*” OR “Multiple neurodevelopmental disorder*” OR “Profound neurodevelopmental
disorder*” OR “Serious neurodevelopmental disorder*” OR “Severe neurodevelopmental disorder*” OR “Profoundly feeble-
minded” OR “Seriously feeble-minded” OR “Severely feeble-minded” OR “Profound feeble-mindedness” OR “Serious feeble-
mindedness” OR “Severe feeble-mindedness” OR “Complex cognitive handicap*” OR “Maultiple cognitive handicap*” OR
“Profound cognitive handicap*’ OR “Serious cognitive handicap*” OR “Severe cognitive handicap*” OR “Complex developmental
handicap*’ OR “Multiple developmental handicap*’ OR “Profound developmental handicap*’ OR “Serious developmental
handicap*’ OR “Severe developmental handicap®’ OR “Complex intellectual handicap™’ OR “Multiple intellectual handicap*” OR
“Profound intellectual handicap*” OR “Serious intellectual handicap*” OR “Severe intellectual handicap*’ OR “Complex learning
handicap*’ OR “Multiple learning handicap*’ OR “Profound learning handicap*’ OR “Serious learning handicap*” OR “Severe
learning handicap®’ OR “Complex mental handicap*’ OR “Multiple mental handicap™’ OR “Profound mental handicap*” OR
“Serious mental handicap™’ OR “Severe mental handicap*’ OR “Trainable mental handicap™ OR “Complex neurodevelopmental
handicap*” OR “Multiple neurodevelopmental handicap*” OR “Profound neurodevelopmental handicap*” OR “Serious
neurodevelopmental handicap*” OR “Severe neurodevelopmental handicap*’ OR “Multiply cognitively handicapped” OR
“Profoundly cognitively handicapped” OR “Seriously cognitively handicapped” OR “Severely cognitively handicapped” OR
“Multiply developmentally handicapped” OR “Profoundly developmentally handicapped” OR “Seriously developmentally
handicapped” OR “Severely developmentally handicapped” OR “Multiply intellectually handicapped” OR “Multiply intellectually
handicapped” OR “Profoundly intellectually handicapped” OR “Profoundly intellectually handicapped” OR “Seriously intellectually
handicapped” OR “Seriously intellectually handicapped” OR “Severely intellectually handicapped” OR “Severely intellectually
handicapped” OR “Multiply learning handicapped” OR “Profoundly learning handicapped” OR “Seriously learning handicapped”
OR “Severely learning handicapped” OR “Multiply mentally handicapped” OR “Profoundly mentally handicapped” OR “Seriously
mentally handicapped” OR “Severely mentally handicapped” OR “Multiply neurodevelopmentally handicapped” OR “Profoundly
neurodevelopmentally handicapped” OR “Seriously neurodevelopmentally handicapped” OR “Severely neurodevelopmentally
handicapped” OR “Multiply handicapped” OR “Trainable mentally handicapped” OR Idiocy OR Idiot OR Idiotcy OR Idiotic OR
Idiotism OR Idiots OR Imbecil* OR “Multiply developmentally impaired” OR “Profoundly developmentally impaired” OR “Seriously
developmentally impaired” OR “Severely developmentally impaired” OR “Multiply intellectually impaired” OR “Profoundly
intellectually impaired” OR “Seriously intellectually impaired” OR “Severely intellectually impaired” OR “Multiply learning
impaired” OR “Profoundly learning impaired” OR “Seriously learning impaired” OR “Severely learning impaired” OR “Multiply
mentally impaired” OR “Profoundly mentally impaired” OR “Seriously mentally impaired” OR “Severely mentally impaired” OR
“Multiply neurodevelopmentally impaired” OR “Profoundly neurodevelopmentally impaired” OR “Seriously neurodevelopmentally
impaired” OR “Severely neurodevelopmentally impaired” OR “Trainable mentally impaired” OR “Complex developmental
impairment™ OR “Multiple developmental impairment*” OR “Profound developmental impairment* OR “Serious developmental
impairment™ OR “Severe developmental impairment™” OR “Complex intellectual impairment®” OR “Maultiple intellectual
impairment®” OR “Profound intellectual impairment*” OR “Serious intellectual impairment*” OR “Severe intellectual impairment*”
OR “Complex learning impairment*> OR “Multiple learning impairment*’ OR “Profound learning impairment™*’ OR “Serious
learning impairment*’ OR “Severe learning impairment™ OR “Complex mental impairment™’ OR “Multiple mental impairment™*’
OR “Profound mental impairment™’ OR “Serious mental impairment*” OR “Severe mental impairment®” OR “Complex
neurodevelopmental impairment*” OR “Multiple neurodevelopmental impairment*’ OR “Profound neurodevelopmental
impairment®” OR “Serious neurodevelopmental impairment™’ OR “Severe neurodevelopmental impairment™’ OR “Trainable
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mental impairment*” OR “Complex cognitive incapacit™ OR “Multiple cognitive incapacit*” OR “Profound cognitive incapacit™’
OR “Serious cognitive incapacit*” OR “Severe cognitive incapacit*’ OR “Complex developmental incapacit*’ OR “Multiple
developmental incapacit®” OR “Profound developmental incapacit*” OR “Serious developmental incapacit®’ OR “Severe
developmental incapacit*” OR “Complex intellectual incapacit®” OR “Multiple intellectual incapacit*” OR “Profound intellectual
incapacit®” OR “Serious intellectual incapacit*’ OR “Severe intellectual incapacit*’ OR “Complex learning incapacit*” OR “Multiple
learning incapacit*’ OR “Profound learning incapacit*” OR “Serious learning incapacit*” OR “Severe learning incapacit*’ OR
“Complex mental incapacit®” OR “Multiple mental incapacit*’ OR “Profound mental incapacit®’ OR “Serious mental incapacit*”
OR “Severe mental incapacit®’ OR “Complex neurodevelopmental incapacit®” OR “Maultiple neurodevelopmental incapacit*” OR
“Profound neurodevelopmental incapacit®’ OR “Serious neurodevelopmental incapacit*” OR “Severe neurodevelopmental
incapacit®’ OR “Multiply cognitively incapacitated” OR “Profoundly cognitively incapacitated” OR “Seriously cognitively
incapacitated” OR “Severely cognitively incapacitated” OR “Multiply developmentally incapacitated” OR “Profoundly
developmentally incapacitated” OR “Seriously developmentally incapacitated” OR “Severely developmentally incapacitated” OR
“Multiply intellectually incapacitated” OR “Profoundly intellectually incapacitated” OR “Seriously intellectually incapacitated” OR
“Severely intellectually incapacitated” OR “Multiply learning incapacitated” OR “Profoundly learning incapacitated” OR “Seriously
learning incapacitated” OR “Severely learning incapacitated” OR “Multiply mentally incapacitated” OR “Profoundly mentally
incapacitated” OR “Seriously mentally incapacitated” OR “Severely mentally incapacitated” OR “Multiply neurodevelopmentally
incapacitated” OR “Profoundly neurodevelopmentally incapacitated” OR “Seriously neurodevelopmentally incapacitated” OR
“Severely neurodevelopmentally incapacitated” OR “Polyhandicap™’ OR “Trainable mentally retardate*” OR “Complex cognitive
retardation” OR “Multiple cognitive retardation” OR “Profound cognitive retardation” OR “Serious cognitive retardation” OR
“Severe cognitive retardation” OR “Complex developmental retardation” OR “Multiple developmental retardation” OR “Profound
developmental retardation” OR “Serious developmental retardation” OR “Severe developmental retardation” OR “Complex
intellectual retardation” OR “Multiple intellectual retardation” OR “Profound intellectual retardation” OR “Serious intellectual
retardation” OR “Severe intellectual retardation” OR “Complex learning retardation” OR “Multiple learning retardation” OR
“Profound learning retardation” OR “Serious learning retardation” OR “Severe learning retardation” OR “Complex mental
retardation” OR “Multiple mental retardation” OR “Profound mental retardation” OR “Serious mental retardation” OR “Severe
mental retardation” OR “Trainable mental retardation” OR “Complex neurodevelopmental retardation” OR “Multiple
neurodevelopmental retardation” OR “Profound neurodevelopmental retardation” OR “Serious neurodevelopmental retardation”
OR “Severe neurodevelopmental retardation” OR “Multiply cognitively retarded” OR “Profoundly cognitively retarded” OR
“Seriously cognitively retarded” OR “Severely cognitively retarded” OR “Multiply developmentally retarded” OR “Profoundly
developmentally retarded” OR “Seriously developmentally retarded” OR “Severely developmentally retarded” OR “Multiply
intellectually retarded” OR “Profoundly intellectually retarded” OR “Seriously intellectually retarded” OR “Severely intellectually
retarded” OR “Multiply learning retarded” OR “Profoundly learning retarded” OR “Seriously learning retarded” OR “Severely
learning retarded” OR “Multiply mentally retarded” OR “Profoundly mentally retarded” OR “Seriously mentally retarded” OR
“Severely mentally retarded” OR “Multiply neurodevelopmentally retarded” OR “Profoundly neurodevelopmentally retarded” OR
“Seriously neurodevelopmentally retarded”” OR “Severely neurodevelopmentally retarded”” OR “Trainable mentally retarded” OR
“Trainable retarded” OR “Multiply cognitively subnormal” OR “Profoundly cognitively subnormal” OR “Seriously cognitively
subnormal” OR “Severely cognitively subnormal” OR “Multiply developmentally subnormal” OR “Profoundly developmentally
subnormal” OR “Seriously developmentally subnormal” OR “Severely developmentally subnormal” OR “Multiply intellectually
subnormal” OR “Profoundly intellectually subnormal” OR “Seriously intellectually subnormal” OR “Severely intellectually
subnormal” OR “Multiply learning subnormal” OR “Profoundly learning subnormal” OR “Seriously learning subnormal” OR
“Severely learning subnormal” OR “Multiply mentally subnormal” OR “Profoundly mentally subnormal” OR “Seriously mentally
subnormal” OR “Severely mentally subnormal” OR “Multiply neurodevelopmentally subnormal” OR “Profoundly
neurodevelopmentally subnormal” OR “Seriously neurodevelopmentally subnormal” OR “Severely neurodevelopmentally
subnormal” OR “Multiply weak-minded” OR “Profoundly weak-minded” OR “Seriously weak-minded” OR “Severely weak-
minded” OR “Multiply weak-mindedness” OR “Profoundly weak-mindedness” OR “Seriously weak-mindedness” OR “Severely
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weak-mindedness”)

#2 (Alzheimer* OR Change OR Changed OR Changes OR Changing OR Decline OR Dement* OR Deteriorat* OR “Major cognitive
dysfunction™” OR “Major cognitive impairment*” OR “Mild cognitive dysfunction*” OR “Mild cognitive impairment*” OR
“Creutzfeldt Jakob” OR Degeneration OR Neurodegenerat® OR “Kluver-Bucy” OR “Lewy Body” OR Cerebrovascular OR
“Wilhelmsen Lynch” OR Pick* OR Binswanger OR Progressive OR Leukoencephalopathy OR Ageing OR Aging OR
Neurodeteriorat*

#3 Elder* OR Geriatric* OR “Old age” OR “Older participant™’ OR “Older population*” OR “Older individual*” OR “Older adult*” OR
“Older patient*” OR “Older people” OR “Older person*’ OR “Older subject*” OR “Oldest participant* OR “Oldest population*”
OR “Oldest individual®” OR “Oldest adult*” OR “Oldest patient*” OR “Oldest people” OR “Oldest person*’ OR “Oldest subject™”
OR Senior* OR “Aged individual*” OR “Aged population*” OR “Aged participant®” OR “Aged adult*’ OR “Aged patient*” OR
“Aged people” OR “Aged person®” OR “Aged subject™”

#4 TS = (#1) AND TS = (#2) AND TS = (#3)

PsycINFO #1 Complex developmental abnormalit* OR Multiple developmental abnormalit* OR Profound developmental abnormalit* OR Serious
developmental abnormalit* OR Severe developmental abnormalit®* OR Complex intellectual abnormalit* OR Multiple intellectual
abnormalit* OR Profound intellectual abnormalit* OR Serious intellectual abnormalit* OR Severe intellectual abnormalit* OR
Complex learning abnormalit* OR Multiple learning abnormalit* OR Profound learning abnormalit* OR Serious learning
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abnormalit* OR Severe learning abnormalit* OR Complex mental abnormalit* OR Multiple mental abnormalit* OR Profound
mental abnormalit* OR Serious mental abnormalit* OR Severe mental abnormalit* OR Complex neurodevelopmental abnormalit*
OR Multiple neurodevelopmental abnormalit* OR Profound neurodevelopmental abnormalit* OR Serious neurodevelopmental
abnormalit* OR Severe neurodevelopmental abnormalit* OR Amentia OR Complex cognitive challenge* OR Multiple cognitive
challenge* OR Profound cognitive challenge* OR Serious cognitive challenge* OR Severe cognitive challenge* OR Complex
developmental challenge* OR Multiple developmental challenge* OR Profound developmental challenge* OR Serious
developmental challenge* OR Severe developmental challenge* OR Complex intellectual challenge* OR Multiple intellectual
challenge* OR Profound intellectual challenge* OR Serious intellectual challenge* OR Severe intellectual challenge* OR Complex
learning challenge* OR Multiple learning challenge* OR Profound learning challenge* OR Serious learning challenge* OR Severe
learning challenge* OR Complex neurodevelopmental challenge® OR Multiple neurodevelopmental challenge* OR Profound
neurodevelopmental challenge* OR Serious neurodevelopmental challenge* OR Severe neurodevelopmental challenge* OR
Multiply cognitively challenged OR Profoundly cognitively challenged OR Seriously cognitively challenged OR Severely cognitively
challenged OR Multiply developmentally challenged OR Profoundly developmentally challenged OR Seriously developmentally
challenged OR Severely developmentally challenged OR Multiply intellectually challenged OR Profoundly intellectually challenged
OR Seriously intellectually challenged OR Severely intellectually challenged OR Multiply learning challenged OR Profoundly
learning challenged OR Seriously learning challenged OR Severely learning challenged OR Multiply neurodevelopmentally
challenged OR Profoundly neurodevelopmentally challenged OR Seriously neurodevelopmentally challenged OR Severely
neurodevelopmentally challenged OR Complex cognitive defect* OR Multiple cognitive defect* OR Profound cognitive defect®
OR Serious cognitive defect* OR Severe cognitive defect* OR Complex developmental defect* OR Multiple developmental
defect™ OR Profound developmental defect* OR Serious developmental defect* OR Severe developmental defect* OR Complex
intellectual defect* OR Multiple intellectual defect* OR Profound intellectual defect* OR Serious intellectual defect* OR Severe
intellectual defect* OR Complex learning defect* OR Multiple learning defect* OR Profound learning defect* OR Serious learning
defect™ OR Severe learning defect* OR Complex mental defect* OR Multiple mental defect* OR Profound mental defect* OR
Serious mental defect* OR Severe mental defect* OR Complex neurodevelopmental defect® OR Multiple neurodevelopmental
defect™ OR Profound neurodevelopmental defect* OR Serious neurodevelopmental defect* OR Severe neurodevelopmental
defect* OR Multiply cognitively defective OR Profoundly cognitively defective OR Seriously cognitively defective OR Severely
cognitively defective OR Multiply developmentally defective OR Profoundly developmentally defective OR Seriously
developmentally defective OR Severely developmentally defective OR Multiply intellectually defective OR Profoundly
intellectually defective OR Seriously intellectually defective OR Severely intellectually defective OR Multiply learning defective
OR Profoundly learning defective OR Seriously learning defective OR Severely learning defective OR Multiply mentally defective
OR Profoundly mentally defective OR Seriously mentally defective OR Severely mentally defective OR Multiply
neurodevelopmentally defective OR Profoundly neurodevelopmentally defective OR Seriously neurodevelopmentally defective
OR Severely neurodevelopmentally defective OR Complex cognitive deficienc* OR Multiple cognitive deficienc* OR Profound
cognitive deficienc* OR Serious cognitive deficienc* OR Severe cognitive deficienc®* OR Complex developmental deficienc* OR
Multiple developmental deficienc* OR Profound developmental deficienc* OR Serious developmental deficienc* OR Severe
developmental deficienc* OR Complex intellectual deficienc* OR Multiple intellectual deficienc* OR Profound intellectual
deficienc* OR Serious intellectual deficienc* OR Severe intellectual deficienc* OR Complex learning deficienc* OR Multiple
learning deficienc* OR Profound learning deficienc* OR Serious learning deficienc* OR Severe learning deficienc* OR Complex
mental deficienc* OR Multiple mental deficienc* OR Profound mental deficienc* OR Serious mental deficienc* OR Severe mental
deficienc* OR Complex neurodevelopmental deficienc* OR Multiple neurodevelopmental deficienc* OR Profound
neurodevelopmental deficienc* OR Serious neurodevelopmental deficienc* OR Severe neurodevelopmental deficienc* OR
Multiply cognitively deficient OR Profoundly cognitively deficient OR Seriously cognitively deficient OR Severely cognitively
deficient OR Multiply developmentally deficient OR Profoundly developmentally deficient OR Seriously developmentally deficient
OR Severely developmentally deficient OR Multiply intellectually deficient OR Profoundly intellectually deficient OR Seriously
intellectually deficient OR Severely intellectually deficient OR Multiply learning deficient OR Profoundly learning deficient OR
Seriously learning deficient OR Severely learning deficient OR Multiply mentally deficient OR Profoundly mentally deficient OR
Seriously mentally deficient OR Severely mentally deficient OR Multiply neurodevelopmentally deficient OR Profoundly
neurodevelopmentally deficient OR Seriously neurodevelopmentally deficient OR Severely neurodevelopmentally deficient OR
Complex developmental deficit* OR Multiple developmental deficit* OR Profound developmental deficit* OR Serious
developmental deficit* OR Severe developmental deficit* OR Complex intellectual deficit* OR Multiple intellectual deficit* OR
Profound intellectual deficit* OR Serious intellectual deficit® OR Severe intellectual deficit* OR Complex learning deficit* OR
Multiple learning deficit® OR Profound learning deficit® OR Serious learning deficit* OR Severe learning deficit* OR Complex
mental deficit* OR Multiple mental deficit* OR Profound mental deficit* OR Serious mental deficit* OR Severe mental deficit* OR
Complex neurodevelopmental deficit* OR Multiple neurodevelopmental deficit* OR Profound neurodevelopmental deficit* OR
Serious neurodevelopmental deficit* OR Severe neurodevelopmental deficit* OR Complex cognitive delay OR Multiple cognitive
delay OR Profound cognitive delay OR Serious cognitive delay OR Severe cognitive delay OR Complex developmental delay OR
Multiple developmental delay OR Profound developmental delay OR Serious developmental delay OR Severe developmental
delay OR Complex intellectual delay OR Multiple intellectual delay OR Profound intellectual delay OR Serious intellectual delay
OR Severe intellectual delay OR Complex learning delay OR Multiple learning delay OR Profound learning delay OR Serious
learning delay OR Severe learning delay OR Complex mental delay OR Multiple mental delay OR Profound mental delay OR
Serious mental delay OR Severe mental delay OR Complex neurodevelopmental delay OR Multiple neurodevelopmental delay OR
Profound neurodevelopmental delay OR Serious neurodevelopmental delay OR Severe neurodevelopmental delay OR Multiply
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cognitively delayed OR Profoundly cognitively delayed OR Seriously cognitively delayed OR Severely cognitively delayed OR
Multiply developmentally delayed OR Profoundly developmentally delayed OR Seriously developmentally delayed OR Severely
developmentally delayed OR Multiply intellectually delayed OR Profoundly intellectually delayed OR Seriously intellectually
delayed OR Severely intellectually delayed OR Multiply learning delayed OR Profoundly learning delayed OR Seriously learning
delayed OR Severely learning delayed OR Multiply mentally delayed OR Profoundly mentally delayed OR Seriously mentally
delayed OR Severely mentally delayed OR Multiply neurodevelopmentally delayed OR Profoundly neurodevelopmentally delayed
OR Seriously neurodevelopmentally delayed OR Severely neurodevelopmentally delayed OR Multiply differently-abled OR
Profoundly differently-abled OR Seriously differently-abled OR Severely differently-abled OR Multiple developmental difficult*
OR Complex developmental difficult* OR Profound developmental difficult* OR Serious developmental difficult* OR Severe
developmental difficult* OR Multiple intellectual difficult* OR Complex intellectual difficult* OR Profound intellectual difficult* OR
Serious intellectual difficult* OR Severe intellectual difficult* OR Complex learning difficult* OR Multiple learning difficult* OR
Profound learning difficult* OR Serious learning difficult* OR Severe learning difficult* OR Multiple mental difficult* OR Complex
mental difficult* OR Profound mental difficult* OR Serious mental difficult* OR Severe mental difficult* OR Complex
neurodevelopmental difficult® OR Multiple neurodevelopmental difficult* OR Profound neurodevelopmental difficult* OR Serious
neurodevelopmental difficult* OR Severe neurodevelopmental difficult* OR Complex cognitive disabilit* OR Multiple cognitive
disabilit* OR Profound cognitive disabilit* OR Serious cognitive disabilit* OR Severe cognitive disabilit* OR Complex
developmental disabilit* OR Multiple developmental disabilit* OR Multiple developmental disabilit* OR Serious developmental
disabilit* OR Severe developmental disabilit* OR Trainable intellectual disabilit* OR Complex intellectual disabilit* OR Multiple
intellectual disabilit* OR Profound intellectual disabilit* OR Serious intellectual disabilit* OR Severe intellectual disabilit* OR
Severe profound intellectual motor disabilit* OR Complex learning disabilit* OR Multiple learning disabilit* OR Profound learning
disabilit* OR Serious learning disabilit* OR Severe learning disabilit* OR Complex mental disabilit* OR Multiple mental disabilit*
OR Profound mental disabilit* OR Serious mental disabilit* OR Severe mental disabilit* OR Trainable mental disabilit* OR Complex
neurodevelopmental disabilit* OR Multiple neurodevelopmental disabilit* OR Profound neurodevelopmental disabilit* OR Serious
neurodevelopmental disabilit* OR Severe neurodevelopmental disabilit* OR Multiple disabilit* OR Multiply cognitively disabled
OR Profoundly cognitively disabled OR Seriously cognitively disabled OR Severely cognitively disabled OR Multiply
developmentally disabled OR Profoundly developmentally disabled OR Seriously developmentally disabled OR Severely
developmentally disabled OR Trainable developmentally disabled OR Multiply intellectually disabled OR Profoundly intellectually
disabled OR Seriously intellectually disabled OR Severely intellectually disabled OR Trainable intellectually disabled OR Multiply
learning disabled OR Profoundly learning disabled OR Seriously learning disabled OR Severely learning disabled OR Multiply
mentally disabled OR Profoundly mentally disabled OR Seriously mentally disabled OR Severely mentally disabled OR Multiply
neurodevelopmentally disabled OR Profoundly neurodevelopmentally disabled OR Seriously neurodevelopmentally disabled OR
Severely neurodevelopmentally disabled OR Multiply disabled OR Trainable mentally disabled OR Complex developmental
disorder* OR Multiple developmental disorder* OR Profound developmental disorder* OR Serious developmental disorder* OR
Severe developmental disorder* OR Complex intellectual disorder* OR Multiple intellectual disorder* OR Profound intellectual
disorder* OR Serious intellectual disorder* OR Severe intellectual disorder* OR Complex learning disorder* OR Multiple learning
disorder* OR Profound learning disorder* OR Serious learning disorder* OR Severe learning disorder* OR Complex
neurodevelopmental disorder* OR Multiple neurodevelopmental disorder* OR Profound neurodevelopmental disorder* OR
Serious neurodevelopmental disorder* OR Severe neurodevelopmental disorder* OR Profoundly feeble-minded OR Seriously
feeble-minded OR Severely feeble-minded OR Profound feeble-mindedness OR Serious feeble-mindedness OR Severe feeble-
mindedness OR Complex cognitive handicap* OR Multiple cognitive handicap* OR Profound cognitive handicap* OR Serious
cognitive handicap* OR Severe cognitive handicap* OR Complex developmental handicap* OR Multiple developmental handicap*
OR Profound developmental handicap* OR Serious developmental handicap* OR Severe developmental handicap* OR Complex
intellectual handicap* OR Multiple intellectual handicap* OR Profound intellectual handicap* OR Serious intellectual handicap* OR
Severe intellectual handicap* OR Complex learning handicap* OR Multiple learning handicap* OR Profound learning handicap* OR
Serious learning handicap* OR Severe learning handicap* OR Complex mental handicap* OR Multiple mental handicap* OR
Profound mental handicap* OR Serious mental handicap* OR Severe mental handicap* OR Trainable mental handicap* OR
Complex neurodevelopmental handicap* OR Multiple neurodevelopmental handicap* OR Profound neurodevelopmental
handicap* OR Serious neurodevelopmental handicap* OR Severe neurodevelopmental handicap* OR Multiply cognitively
handicapped OR Profoundly cognitively handicapped OR Seriously cognitively handicapped OR Severely cognitively handicapped
OR Multiply developmentally handicapped OR Profoundly developmentally handicapped OR Seriously developmentally
handicapped OR Severely developmentally handicapped OR Multiply intellectually handicapped OR Multiply intellectually
handicapped OR Profoundly intellectually handicapped OR Profoundly intellectually handicapped OR Seriously intellectually
handicapped OR Seriously intellectually handicapped OR Severely intellectually handicapped OR Severely intellectually
handicapped OR Multiply learning handicapped OR Profoundly learning handicapped OR Seriously learning handicapped OR
Severely learning handicapped OR Multiply mentally handicapped OR Profoundly mentally handicapped OR Seriously mentally
handicapped OR Severely mentally handicapped OR Multiply neurodevelopmentally handicapped OR Profoundly
neurodevelopmentally handicapped OR Seriously neurodevelopmentally handicapped OR Severely neurodevelopmentally
handicapped OR Multiply handicapped OR Trainable mentally handicapped OR Idiocy OR Idiot OR Idiotcy OR Idiotic OR Idiotism
OR Idiots OR Imbecil* OR Multiply developmentally impaired OR Profoundly developmentally impaired OR Seriously
developmentally impaired OR Severely developmentally impaired OR Multiply intellectually impaired OR Profoundly intellectually
impaired OR Seriously intellectually impaired OR Severely intellectually impaired OR Multiply learning impaired OR Profoundly
learning impaired OR Seriously learning impaired OR Severely learning impaired OR Multiply mentally impaired OR Profoundly
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mentally impaired OR Seriously mentally impaired OR Severely mentally impaired OR Multiply neurodevelopmentally impaired OR
Profoundly neurodevelopmentally impaired OR Seriously neurodevelopmentally impaired OR Severely neurodevelopmentally
impaired OR Trainable mentally impaired OR Complex developmental impairment® OR Multiple developmental impairment* OR
Profound developmental impairment* OR Serious developmental impairment* OR Severe developmental impairment* OR
Complex intellectual impairment* OR Multiple intellectual impairment® OR Profound intellectual impairment* OR Serious
intellectual impairment* OR Severe intellectual impairment* OR Complex learning impairment* OR Multiple learning impairment*
OR Profound learning impairment* OR Serious learning impairment* OR Severe learning impairment* OR Complex mental
impairment* OR Multiple mental impairment* OR Profound mental impairment* OR Serious mental impairment* OR Severe
mental impairment* OR Complex neurodevelopmental impairment* OR Multiple neurodevelopmental impairment* OR Profound
neurodevelopmental impairment* OR Serious neurodevelopmental impairment* OR Severe neurodevelopmental impairment* OR
Trainable mental impairment* OR Complex cognitive incapacit* OR Multiple cognitive incapacit* OR Profound cognitive incapacit®
OR Serious cognitive incapacit* OR Severe cognitive incapacit* OR Complex developmental incapacit* OR Multiple developmental
incapacit* OR Profound developmental incapacit* OR Serious developmental incapacit* OR Severe developmental incapacit* OR
Complex intellectual incapacit* OR Multiple intellectual incapacit* OR Profound intellectual incapacit* OR Serious intellectual
incapacit® OR Severe intellectual incapacit* OR Complex learning incapacit* OR Multiple learning incapacit* OR Profound learning
incapacit® OR Serious learning incapacit* OR Severe learning incapacit® OR Complex mental incapacit® OR Multiple mental
incapacit* OR Profound mental incapacit* OR Serious mental incapacit* OR Severe mental incapacit* OR Complex
neurodevelopmental incapacit* OR Multiple neurodevelopmental incapacit® OR Profound neurodevelopmental incapacit* OR
Serious neurodevelopmental incapacit* OR Severe neurodevelopmental incapacit* OR Multiply cognitively incapacitated OR
Profoundly cognitively incapacitated OR Seriously cognitively incapacitated OR Severely cognitively incapacitated OR Multiply
developmentally incapacitated OR Profoundly developmentally incapacitated OR Seriously developmentally incapacitated OR
Severely developmentally incapacitated OR Multiply intellectually incapacitated OR Profoundly intellectually incapacitated OR
Seriously intellectually incapacitated OR Severely intellectually incapacitated OR Multiply learning incapacitated OR Profoundly
learning incapacitated OR Seriously learning incapacitated OR Severely learning incapacitated OR Multiply mentally incapacitated
OR Profoundly mentally incapacitated OR Seriously mentally incapacitated OR Severely mentally incapacitated OR Multiply
neurodevelopmentally incapacitated OR Profoundly neurodevelopmentally incapacitated OR Seriously neurodevelopmentally
incapacitated OR Severely neurodevelopmentally incapacitated OR Polyhandicap* OR Trainable mentally retardate* OR Complex
cognitive retardation OR Multiple cognitive retardation OR Profound cognitive retardation OR Serious cognitive retardation OR
Severe cognitive retardation OR Complex developmental retardation OR Multiple developmental retardation OR Profound
developmental retardation OR Serious developmental retardation OR Severe developmental retardation OR Complex intellectual
retardation OR Multiple intellectual retardation OR Profound intellectual retardation OR Serious intellectual retardation OR
Severe intellectual retardation OR Complex learning retardation OR Multiple learning retardation OR Profound learning
retardation OR Serious learning retardation OR Severe learning retardation OR Complex mental retardation OR Multiple mental
retardation OR Profound mental retardation OR Serious mental retardation OR Severe mental retardation OR Trainable mental
retardation OR Complex neurodevelopmental retardation OR Multiple neurodevelopmental retardation OR Profound
neurodevelopmental retardation OR Serious neurodevelopmental retardation OR Severe neurodevelopmental retardation OR
Multiply cognitively retarded OR Profoundly cognitively retarded OR Seriously cognitively retarded OR Severely cognitively
retarded OR Multiply developmentally retarded OR Profoundly developmentally retarded OR Seriously developmentally retarded
OR Severely developmentally retarded OR Multiply intellectually retarded OR Profoundly intellectually retarded OR Seriously
intellectually retarded OR Severely intellectually retarded OR Multiply learning retarded OR Profoundly learning retarded OR
Seriously learning retarded OR Severely learning retarded OR Multiply mentally retarded OR Profoundly mentally retarded OR
Seriously mentally retarded OR Severely mentally retarded OR Multiply neurodevelopmentally retarded OR Profoundly
neurodevelopmentally retarded OR Seriously neurodevelopmentally retarded OR Severely neurodevelopmentally retarded OR
Trainable mentally retarded OR Trainable retarded OR Multiply cognitively subnormal OR Profoundly cognitively subnormal OR
Seriously cognitively subnormal OR Severely cognitively subnormal OR Multiply developmentally subnormal OR Profoundly
developmentally subnormal OR Seriously developmentally subnormal OR Severely developmentally subnormal OR Multiply
intellectually subnormal OR Profoundly intellectually subnormal OR Seriously intellectually subnormal OR Severely intellectually
subnormal OR Multiply learning subnormal OR Profoundly learning subnormal OR Seriously learning subnormal OR Severely
learning subnormal OR Multiply mentally subnormal OR Profoundly mentally subnormal OR Seriously mentally subnormal OR
Severely mentally subnormal OR Multiply neurodevelopmentally subnormal OR Profoundly neurodevelopmentally subnormal OR
Seriously neurodevelopmentally subnormal OR Severely neurodevelopmentally subnormal OR Multiply weak-minded OR
Profoundly weak-minded OR Seriously weak-minded OR Severely weak-minded OR Multiply weak-mindedness OR Profoundly
weak-mindedness OR Seriously weak-mindedness OR Severely weak-mindedness

#2 Alzheimer* OR Change OR Changed OR Changes OR Changing OR Decline OR Dement* OR Deteriorat* OR Major cognitive

dysfunction® OR Major cognitive impairment* OR Mild cognitive dysfunction* OR Mild cognitive impairment* OR Creutzfeldt
Jakob OR Degeneration OR Neurodegenerat* OR K Kluver-Bucy OR Lewy Body OR Cerebrovascular OR Wilhelmsen Lynch OR
Pick* OR Binswanger OR Progressive OR Leukoencephalopathy OR Aging OR Aging OR Neurodeteriorat*

#3 Elder* OR Geriatric* OR Old age OR Older participant* OR Older population* OR Older individual* OR Older adult* OR Older

patient® OR Older people OR Older person* OR Older subject* OR Oldest participant* OR Oldest population* OR Oldest
individual* OR Oldest adult* OR Oldest patient* OR Oldest people OR Oldest person* OR Oldest subject* OR Senior* OR Aged
individual* OR Aged population* OR Aged participant* OR Aged adult* OR Aged patient* OR Aged people OR Aged person* OR
Aged subject*

#4 [#1 TI AND #2 TI AND #3 TI] OR [#1 AB AND #2 AB AND #3 AB]
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