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Abstract

Introduction: Alzheimer’s disease (AD) occurs in aging adults with Down syndrome

(DS) at a higher prevalence and an earlier age than in typical aging adults. As with the

general aging adult population, there is an urgent need to understand the preclinical

and early phases of AD progression in the adult population with DS. The aim of this

scoping reviewwas to synthesize the current state of the evidence and identify gaps in

the literature regarding functional activity performance and falls and their significance

to disease staging (i.e., mild, moderate, and severe defined staging criteria) in relation

to Alzheimer’s disease and related dementias (ADRD) in adults with DS.

Methods: This scoping review included six electronic databases (e.g., PsycInfo, Aca-

demic Search Complete, CINAHL, COCHRANE Library, MEDLINE, and PubMed).

Eligible studies included participants with DS≥25 years of age, studies with functional

measures and/or outcomes (e.g., activities of daily living, balance, gait, motor control,

speech, behavior, and cognition; falls; and fall risks), and studies that investigated AD

pathology and implications.

Results: Fourteen eligible studies were included and categorized through a the-

matic analysis into the following themes: (1) physical activity and motor coordination

(PAMC), (2) cognition, (3) behavior, and (4) sleep. The studies indicated how functional

activity performance and engagement may contribute to early identification of those

at risk of cognitive decline and AD development and/or progression.

Discussion: There is a need to expand the research regarding ADRD pathology rela-

tive to functional outcomes in adults with DS. Functional measures related to disease

staging and cognitive impairment are essential to understanding how AD progression

is characterized within real-world settings. This scoping review identified the need for

additionalmixed-methods research to examine the use of assessment and intervention

related to function and its detection of cognitive decline and AD progression.
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1 BACKGROUND

Adults with Down syndrome (DS) are at high risk for the develop-

ment of Alzheimer’s disease and related dementias (ADRD) due to

age-related conditions that include neurological disorders.1–5 Nearly

all adults with DS will develop neuropathological AD changes (pathol-

ogy) in their 30s and 40s, partially due to an overexpression of amyloid

beta (Aβ), which accumulates in the brain across the lifespan of adults

with DS.5–7 AD/ADRD pathology refers to the brain neuropathology

and changes associated with dementia and AD.5–7 As with the general

older adult population without DS,8,9 there is an urgent need to under-

stand the phases of AD progression in the adult population aging with

DS. The estimated number of individuals with DS living in the United

States has grown from 49,923 in 1950 to 206,366 since 2010.10 Given

advances in medical care and improvements in the overall health of

individuals with DS, life expectancy has increased to 55–60 years of

age, and ≈70% will develop AD, a number that will continue to grow

with increased life expectancy.11–12 Studies have shown that the aver-

age age at onset of dementia is about 3 years prior to the clinical

manifestationsofAD (e.g.,moodandpersonality changes,memory loss,

and difficulty with completing tasks).13

There is limited evidence on the lived experiences and daily func-

tional performance of adults agingwithDS, when changes in functional

activity and performance occur, and the significance of those changes

to disease staging in relation to ADRD. For example, falls and func-

tional mobility are associated with clinical measures of cognition and

may be a non-cognitive behavioral marker of AD.14–18 A fall is an unex-

pected event in which a person comes to rest on the ground, floor, or

a lower level.9 Although individuals with DS have a higher rate of falls,

it remains unknownwhen falls occur in the progression of AD in adults

with DS.19 This scoping review aims to synthesize the current state of

evidence and identify the gaps in the literature focused on functional

performance and engagement (e.g., self-care, language, sleep, behav-

ior, and physical mobility; fall risks; and falls) in adults with DS, and the

relationship of functional performance and engagement with ADRD

pathology.20 Weutilized a scoping reviewmethodology to address age-

related functional changes and their relationship to ADRD adults with

DS and ADRD,1 and 2the current evidence investigating the risk of

falling and falls among adults aging with DS and ADRD. 2

2 METHODS

We conducted this scoping review using the Arksey and O’Malley

framework and the Preferred Items for Systematic Reviews andMeta-

Analyses for scoping reviews (PRISMA-ScR) reporting guidelines to

expand the scope of this process.21,22 We elected to use a scoping

review design due to the exploratory and broad nature of our aims. The

framework process included21: (1) identifying the research questions,

(2) identifying relevant studies, (3) selecting the studies, (4) charting

the data, and (5) summarizing and reporting the results. A study pro-

tocol was developed based on our research questions and registered

on theOSF.io electronic platform.23

RESEARCH INCONTEXT

1. Scoping Review: We reviewed the literature regarding

age-related functional changes and fall risk and/or fall

incidents in adults with Down syndrome (DS) in rela-

tion toAlzheimer’s disease (AD) usingPsycInfo, Academic

Search Complete, CINAHL, COCHRANE library, MED-

LINE, and PubMed.

2. Interpretation: Results showedawide rangeof functional

outcomes in the areas of physical activity andmotor coor-

dination (PAMC), cognition, behavior, and sleep in relation

toADpathology; however, fall risks and/or incidentswere

not indicated within the literature.

3. Future directions: Our findings highlight the need for

future studies to further examine how functional activ-

ity performance andengagement— for example, self-care,

language, sleep, behavior, physical mobility, and falls and

fall risks—contribute to early identification of individuals

at risk of cognitive decline and AD development, facilitat-

ing understanding among adults with DS, their caregivers

and family members, and clinicians.

2.1 Stage 1: Identifying the research questions

We applied the PCC (population, concept, and context) Framework to

guide the development of our research questions and scoping review

title.24 The protocol operationalized the PCC as follows: population

consisted of adults with full trisomy, partial trisomy, or mosaic DS who

were≥25yearsof age; conceptwas the collectionand reportingof func-

tional performance variables in trial and cohort preclinical AD/ADRD

studies related to risk, assessment, prevention, prevalence, and inci-

dence; and the context consisted of adults ≥25 years with DS living

in residential and/or institutional environmental settings. The research

questions guiding this review were: What are the age-related func-

tional changes in adults with DS in relation to ADRD, and what is the

current evidence investigating the risk of falling and falls among adults

aging with DS and ADRD.

2.2 Stage 2: Identifying relevant studies

A medical librarian (D.T.) and (S.W.) conducted a search of the liter-

ature using the following six databases: PsycInfo, Academic Search

Complete, CINAHL, COCHRANE Library,MEDLINE, and PubMedwith

full-text available. Three authors (S.W., E.C., and C.L.) screened titles,

abstracts, and keywords for possible inclusion and manually screened

the reference lists of eligible articles to be considered for inclusion.21

The Medical Subject Headings (MeSH) search and general terms were

divided into two search groups and included (1) Down syndrome,
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Alzheimer’s disease and related dementias, and (2) Down syndrome,

Alzheimer’s disease and related dementias, Falls.

2.3 Stage 3: Selecting the studies

The inclusion criteria for the studies were: (1) published in English;

(2) included participants with DS (full trisomy, partial trisomy, or

mosaic DS) ≥25 years of age; (3) included functional measures and/or

outcomes (e.g., activities of daily living, balance, gait, motor control,

speech, behavior, and cognition; fall risks; and falls); (4) investigated

ADRD pathology and/or implications; and (5) was published between

January 2012 and April 2022. The exclusion criteria were studies that:

(1) included only children with DS, (2) investigated caregivers only,

(3) investigated therapists/health professionals only, (4) did not mea-

sure and/or report functional outcomes, (5) did not investigate ADRD

pathology and/or implications, and (6) were existing meta-analyses,

scoping reviews, or systematic reviews.

2.4 Stage 4: Screening and data charting

The studies were screened in two phases per PRISMA-ScR22: first,

a title and abstract review for inclusion and exclusion criteria, and

then a full-text review. In the first phase, a team of three review-

ers (S.W., E.C., and C.L.) reviewed articles based on the inclusion and

exclusion criteria. The second phase involved an in-depth, full-text

review of articles that advanced from the first phase. This phase was

performedby twoauthors (S.W., C.L.)who individually completeda full-

text review of articles and then reconciled any disagreements between

the independent reviewers.

A descriptive method was used for extraction and analysis of

the full-text review (S.W., E.H., and C.L.) including participant demo-

graphics, study design, assessments/evaluations used, evidence-based

intervention, and study outcomes. The extracted data were placed in

a shared spreadsheet through an encrypted electronic data drive and

reviewed by the study teammembers.25

2.5 Stage 5: Summarizing and reporting the
results

The team created a summary table of the characteristics that were

assessed to identify similarities among the studies regarding pop-

ulation demographics, study design, diagnosis, additional support,

research question/line of inquiry, area of function or occupation,

evaluations and assessments used, interventions and outcomes, and

whether fall incidents and/or functional mobility were discussed in the

literature. The teamcompleted a comprehensive analysis and reviewed

each study’s content to identify its contribution to the research ques-

tions. This analysis process enabled a thematic clustering of the

articles based on the aforementioned factors and summarized through

descriptive themes.25,26

TABLE 1 Study designs of the selected records

PAMC Cognition Behavior Sleep

RCT 1 0 0 0

Case control 0 0 1 0

Cross-sectional 2 6 1 1

Other 1 0 0 1

Total studies 4 6 2 2

Abbreviations: PAMC, Physical Activity & Motor Coordination; RCT, ran-

domized control trial.

3 RESULTS

A total of 432 abstracts were identified, and duplicate files (n =

232) were removed. The study team reviewed titles, keywords, and

abstracts of 200 records; 183 records did not meet the inclusion crite-

ria. The title/abstract-level review resulted in 17 articles that advanced

to full-text-level review. The team reviewed the remaining 17 articles

in full, mapped the data, and excluded two articles due to lack of func-

tional outcomes reported or assessed, as well as a systematic review.

Seven of the studies were published in ADRD-specific journals20,27–32;

four articles were in neurology-specific journals33–36; and the remain-

ing three articles were in disability,37psychiatry,38 and open research

journals.39 Fourteen articlesmet the inclusion criteria (Figure 1).40 The

articles were categorized into four themes: physical activity andmotor

coordination (PAMC),27,29,34,37 cognition,20,28,30,35,38,39 behavior,31,32

and sleep33,36 (Table 1); the themes are described as follows.

3.1 Physical activity and motor coordination

Understanding the association between physical activity and AD in DS

has implications for informing interventions with this genetically high-

risk population. The four PAMC studies formulated research questions

to investigate: (1) associations between physical activity and cognitive

performance and AD biomarkers,34 (2) physical activity as a protec-

tive measure against cognitive decline and dementia in DS,27 (3) the

optimal dosage of physical activity needed to see changes in cogni-

tive function,37 and (4) whether gait is more impaired in older people

with DS and AD pathology than younger people with DS and AD

pathology.29 Assessments for these studies covered domains of motor

planning and coordination, gait, falls, memory, executive and/or cog-

nitive functioning, and visuospatial processing, intellectual ability, and

dementia symptoms (Table 2).

Fleming et al.34 used a GT9X Actigraph accelerometer41 to mon-

itor time of sedentary and moderate-to-vigorous physical activity;

they noted significant associations between physical activity and

brain white matter integrity. The study concluded that adults with

DS who routinely engaged in moderate-to-vigorous activity and/or

less time in sedentary behavior demonstrated higher executive func-

tioning, episodic memory, and visuospatial construction ability and

fewer symptoms of dementia than did adults with DS who were less
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F IGURE 1 PRISMA 2009 Flow diagram of information through the phases of the scoping review PRISMA, Preferred Reporting Items for
Systematic Reviews andMeta-Analyses. Adapted fromMoher et al.40

physically active. Pape et al.27 had a similar study aim,monitoring high-,

moderate-, and low-intensity exercise weekly, with an additional mea-

sure of semi-structured interviews to capture the activity data. Study

participants who reported moderate levels of exercise at baseline had

a 62% reduced risk of declines inmemory and orientation. Both studies

indicated moderate-to-high/vigorous intensity exercise could reduce

the risk of clinically detectable cognitive decline in a DS population,

with possible long-term benefits.27,34

Ptomey et al.37 and Van Pelt et al. 29 used exploratory methods

to ascertain the level of exercise needed to affect cognition and/or

influence ADRD pathology.28,29,37 Ptomey et al.37 investigated the

optimal dosage of physical activity through the use of a Fitbit over the

course of 12 weekly virtual group-exercise sessions. This study noted

that individuals who attended two group sessions per week improved

their visual memory and new learning performance tasks post inter-

vention. Van Pelt et al.29 used the GAITRite system40 to evaluate

whether dual-task and gait-performance assessments were feasible to

conduct with adults with DS, and whether they were associated with

age and cognitive impairment, specifically determining the optimal

dose of weekly sessions needed to see changes in cognitive function.

This study noted, when controlling for intellectual disability and sex,

that gait-performance and dual-task effects were associated with clin-

ical measures of cognition; and measured gait velocity had stronger

associations with clinical dementia than age or level of intellectual

disability.

Overall, recommendations were: longitudinal studies are needed to

determinewhether physical activity promotes healthy aging in DS, and

randomized controlled trials are needed to examine changes in cogni-

tive function in individuals receiving physical activity interventions.37

Assessments that incorporate dual-task gait,29 physical activity,29,37

cognitive functioning,27,29,34,37 and behavioral patterns27,34 are war-

ranted in future studies. The PAMC studies noted that the intensity,

performance, and/or frequency of physical activity has modifiable fac-

tors to detect and/or affect cognition and/or AD pathology in adults

with DS.

3.2 Cognition

The application of cognition in real-life contexts can be both in con-

structs of function and cognition relevant to the diagnosis and staging

of the progression of AD.3,7,42,43 Cognition is often assessed using
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self-reported or clinician-administered questionnaires focused onneu-

ropsychological assessments, level of intellectual disability (and/or IQ),

visuospatial memory, recall memory, orientation, working memory,

hand-eye coordination, speech, and adaptive abilities (activities of daily

living).3,5,19,30 Six studies provided a comprehensive battery of how

cognition is assessed and defined in ADRD pathology.20,27,32,35,37,39

Aschenbrenner et al.,20 Firth et al.,35 Oliver et al.,38 and Startin et al.39

specifically focused on preclinical AD assessment and profile develop-

ment through a cross-sectional study design. The research questions

addressed by these studies included:What tests/factors are most sen-

sitive for detecting early cognitive change in adults with DS?20 What

factors characterize the cognitive deterioration associated with the

development of AD in DS?35 What is the prevalence of age-specific

data for acquiredmild cognitive impairment in adults with DS?38 What

are the risks and protective factors for the development of the clinical

signs of dementia in DS?39

First, Aschenbrenner et al.20 and Startin et al.39 investigated func-

tional cognitive measures, which are the most sensitive to detect

early cognitive change in adults with DS. Aschenbrenner et al.20 noted

early markers of cognitive change of AD in DS including prominent

declines in memory, language, attention, and praxis; they appeared to

be comparable to declines seen in other forms of AD, including spo-

radic AD and autosomal-dominant AD. Startin et al.39 demonstrated

how a battery of general cognitive ability, memory, executive func-

tion, motor coordination, and vision and hearing was suitable for a

range of assessments for adults with DS when investigating cognitive

abilities and changes in cognitive abilities associated with aging and

dementia.39

Second, Firth et al.,35 Oliver et al.,38 and Startin et al.28 specifically

grouped their participants into categories based on age to investigate

the level of cognitive deterioration associatedwith the development of

AD in DS. Firth et al.35 noted that declines in performance of memory

and attentionmeasuresweremost sensitive to aging, as determined by

an event-based model design developed through biomarker data from

cognitive tests and informant questionnaires. Oliver et al.38 concluded

that ≈40% to 45% of adults with DS over age 40 will demonstrate mild

memory impairment beyond that expected given the degree of intel-

lectual disability, with a significant increased risk in those 46 years of

age and over. Startin et al.28 had a similar outcome, where memory

and attention demonstrated the earliest cognitive decline by≥40years

of age.

Finally, Firth et al.,35 Krinsky-McHale et al.,30 and Startin et al.28

investigated the prevalence of cognitive and functional decline dur-

ing preclinical (asymptomatic) to prodromal dementia stages and from

prodromal to clinical dementia. Startin et al.28 noted that negative

changes in memory and attention outcomes were most sensitive to

progression from preclinical to prodromal dementia, which affirmed

the findings of Krinsky-McHale et al.,30 who also noted a negative

change in theareasof visualmotorperformanceand semantic (general)

memory in adults with DS and mild cognitive impairment. Firth et al.35

also noted negative changes in memory, attention, and motor coordi-

nation in adults with DS and cognitive decline during progression to

early AD.

Recommendations to address risks and enact protective factors

during the development of the clinical stages of AD in DS were: the

use of cognitive batteries, comprehensive assessment, and AD stag-

ing based on an event-based model could help clinicians track decline

during the early stages of cognitive decline in DS.20,35,39 In addition,

intervention studies that consider age, memory, motor coordination,

and attention are useful measures to track progression in the pre-

clinical to prodromal stages of AD in DS and may provide the most

accurate outcome measures that are the most sensitive to cognitive

decline28,35,38; and clinician insight will continue to be vital during

assessment and intervention, and the use of framework models that

include other sources of information regarding the lived experiences

of adults with DS are vital to identifying early signs and progression of

AD.20,30,35

3.3 Behavior

Behavioral and psychological symptoms of dementia are common

among adults aging with DS and may also serve as early detec-

tion of ADRD.31,32,38,44 Dekker and colleagues35,36 investigated the

frequency and severity of behavioral changes through the use of a com-

prehensive scaled analysis of behavioral items—and a structured inter-

view, aswell as amagnetic resonance imaging (MRI) scan. They focused

exclusively on behavior, specifically behavior possibly related to AD.

The outcomes noted were increased frequency and severity of the

following areas of behavior: anxiety, sleep disturbances, agitation and

stereotypic behavior, aggression, apathy, depressive symptoms, and

eating/drinking behavior. The studies noted that behavioral changes

occur and are reported in both early andprodromal stages of dementia,

serving as an early alert for additional assessment.31 Further eval-

uation of behavioral changes in DS using comprehensive behavioral

assessments may contribute to early identification of dementia and

could be a useful addition to already existing cognitive questionnaires

for dementia in DS.31,32

3.4 Sleep

Sleep disturbances are seen in the early phase of AD, along with irri-

tability and apathy.32,33 The research aim of Cody et al.33 was to

investigate associations among disrupted sleep, Aβ accumulation, and

cognitive features of preclinical AD in DS. A comprehensive battery of

assessments was used to evaluate motor skills, memory, recall, level of

activity, executive functioning, andMRI. This cross-sectional study con-

cluded that sleep disruption, specifically length of awakening at night,

was associated with poor memory, executive functioning, and motor

planning and coordination in adults with DS in the preclinical stage

of AD.

Fleming et al.36 used a GT9X Actigraph accelerometer41 in a man-

ner similar to that of their physical activity study to monitor sleeping

patterns in a cohort of middle-aged adults with DS adults with-

out dementia over seven nights, along with a caregiver report of

 23528737, 2023, 2, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/trc2.12393, W

iley O
nline L

ibrary on [09/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



WASHINGTON ET AL. 11 of 13

obstructive sleep apnea. This study hypothesized that adults with

DS who demonstrated a higher rate of disrupted sleep (e.g., lower

sleep time and sleep efficiency) and/or reported a medical diagnosis of

obstructive sleep apneawould evidence greaterwhitematter degener-

ation than thosewithout disrupted sleep. Partial correlations indicated

that more disrupted sleep was associated with lower white matter

integrity in the cohort. Ultimately, this study noted sleep as a mod-

ifiable factor and highlighted both disrupted sleep and white matter

impairment in ADRD in DS.36

4 DISCUSSION

This scoping reviewexamined theevidenceof a rangeof functional abil-

ities andoutcomes related toDSandADRDpathology. The significance

of the themes of PAMC, cognition, behavior, and sleep were discussed

with specific outcomes and future directions. Basedonour findings and

synthesis of the information, we have addressed each of our research

questions.

4.1 Age-related functional changes

Research Question 1: What are the age-related functional changes in

adults with DS in relation to ADRD? Findings regarding age-related

functional changes involved physical activity, memory and attention,

behavioral changes, and disrupted sleep. Studies that investigated

physical activity found that group exercise had positive effects on cog-

nitive function29,37; high levels of physical activity were associated

with a reduced risk of behavioral decline27; and sedentary behavior

and activity were related to cognitive functioning and white mat-

ter development.34 In addition, physical activity has been shown to

activate glial cells (a type of cell that provides physical and chemi-

cal support to neurons and maintains their environment), which are

important in cleaning up Aβ plaques within the brain.45,46 It is believed
that these glial cells become more dormant/inactive as one ages,

and exercise can reactivate these glial cells in aging adults.46 Mem-

ory and attention measures were most sensitive to aging, and early

markers of cognitive change in AD in DS included memory, language,

and attention.20,28,30,35,38 Behavioral changes occurring in early AD

were irritability, sleep disturbances, and apathy.31 Finally, disrupted

sleep correlated with both Aβ accumulation of preclinical AD in DS33

and with lower white matter integrity in adults with DS without

dementia.36

4.2 Current evidence of the risk of falling and
falls

Research Question 2: What is the current evidence investigating the

risk of falling and falls among adults agingwithDS andADRD?Van Pelt

et al.29 was the only study to our knowledge that investigated dual-

task gait and functional mobility in aging adults with DS. Our study

team did not find any additional studies within the search period that

addressed fall risk and/or falls incidents. There is limited evidence on

the changes in physical function that happen to adults aging with DS

prior to anymarkedAD symptoms.5,47 Growing evidence suggests that

functional mobility abnormalities and an increase in falls may precede

cognitive impairment and marked AD symptoms.9,48 The relationship

between falls and cognition in adults with DS has not been investi-

gated thoroughly.9 These measures could potentially serve as a direct

and less-invasive method to assess adults aging with DS for impaired

cognition.48–50 The National Institute on Aging (NIA) has called for

basic studies to improve the understanding of the genetic and biologi-

cal causes that lead toAD, including observational research tomeasure

cognitive and functional changes over time. There is a need to explore

functional measures such as fall risk, fall incidents, and functional

mobility to gain a better understanding of the role they play in the pro-

gression of AD in DS.1,8,9 Falls and functional mobility are associated

with clinical measures of cognition and are a non-cognitive behavioral

biomarker of preclinical AD andAD.9,16,18,29 A better understanding of

falls and functional mobility could inform the non-cognitive biomarker

profile in adults with DS through a direct and less-invasive method

of assessment, thus reducing the burden for both the participant and

caregivers.5,9,51

4.3 Limitations

The data for this scoping review consist of a small range of studies

and methods to create a summary of the current evidence; a poten-

tial future scoping reviewon the broader category of falls in individuals

with intellectual and/or developmental disability (IDD), could include

a broader scope of individuals with DS. The research team decided to

limit the studies from the past 10 years to provide a recent scope of

the literature; previous comprehensive and systematic reviews pro-

vide a synopsis relevant studies in prior years.11,20,52,53 This indicates

a need for additional studies to confirm and strengthen confidence

in these findings. There are specific challenges to research investigat-

ing functional activity performance and engagement. These challenges

include heterogeneity within the population; variability of responses

among participants, caregivers, and/or family members; and accuracy

of informant-based questionnaires, along with the complexity and

interpretation of findings.54 Current researchmost commonly involves

those who have a mild or moderate cognitive impairment status, and

findings may not be generalizable to those with more severe cog-

nitive impairment, or those from underrepresented racial or lower

socioeconomic status.54,55

5 CONCLUSION

This scoping review describes the extent and themes of the research

evidence on AD pathology in adults with DS relative to functional

outcomes. The emergent themes from this scoping review highlight

functional measures and interventions used to detect and monitor
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the rate of cognitive decline and AD progression in the aging DS

population.27,29,31,34,37,56 This scoping review was also designed to

identify the literature describing the relationship between falls and

functional mobility and ADRD in adults aging with DS; however, there

was no study that focused on this area of function. Our intent was

to enhance our understanding of real-world functional measures of

preclinical AD, specifically falls, as a potential unknown risk factor for

developing preclinical AD in adults with DS. This line of inquiry is sim-

ilar to the prevalence of falls in older adults and preclinical AD.9,17,18

In addition, this line of research could inform the timing of interven-

tions in prevention trials in AD as well as the development of effective

intervention for individuals with DS at risk for progression to symp-

tomatic AD. Currently it is recommended AD screening should be

initiated at age 40 years in adults with DS, with the assessment of risk

factors for cardiovascular disease, stroke, screening for obesity, and

secondary causes of osteoporosis (e.g., low bone mineral density).57

However, further research incorporating functional, clinical, and adap-

tive behaviors related to cognitive decline is essential to understanding

how AD progression is characterized within real-world settings.1,20,28

The scientific evidence thatwill emerge from these continued research

initiatives will help advance efforts toward effective AD intervention

and facilitate understanding among adults with DS, their caregivers

and family members, and clinicians.1,3,13,58
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