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Abstract

INTRODUCTION: Adults with Down syndrome (DS) have an increased risk of
Alzheimer’s disease (AD) dementia, often showing neuropathological indicators by
age 40. Physical function and activities of daily living (ADLs) are understudied areas
of function that may inform dementia risk. We investigated associations among age,
physical function (gait/balance, grip strength, and lower extremity strength), ADLs,
and dementia risk symptoms in adults with DS. We hypothesized that compromised
physical function and lower independence with ADLs would be associated with an
informant/caregiver-reported measure of dementia risk symptoms.

METHODS: A secondary analysis for this cross-sectional study was completed using
data from two academic research centers with 43 adults with DS (age 30 + 12
years). We examined the association of dementia risk symptoms, captured through
the Dementia Screening Questionnaire for Individuals with Intellectual Disabilities
(DSQIID), with physical function (timed up and go [TUG], sit-to-stand [STS], grip
strength) and ADLs (Waisman Activities of Daily Living Scale). A linear regression
model for the continuous dementia risk measure in the DSQIID used a log transforma-
tion of (1 + log(Y + 1)) to account for a high zero count. Wilcoxon rank-sum tests were
used to assess differences in the physical function measures, DSQIID questionnaire,
and Waisman ADL by dividing mean age categories.

RESULTS: Higher DSQIID scores were associated with lower independence with ADLs
(B =—0.103, p = 0.008), slower gait times (TUG; 8 = 0.112, p = 0.034), and impaired
lower extremity strength (STS; 8= 0.112, p = 0.017) and grip strength (8 = —0.039, p
= 0.034). DSQIID scores differed significantly between the >30 and <30 age groups.
Participants >30 years of age scored 5 points higher on the DSQIID than participants
<30, suggesting that age was associated with greater dementia risk.

DISCUSSION: Greater dementia risk symptoms were associated with age, lower phys-
ical function scores, and independence with ADLs, suggesting that declines in physical
function and ADLs may be early indicators of subsequent dementia risk in adults with
DS.
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1 [ BACKGROUND

Adults with Down syndrome (DS) are at an increased risk of devel-
oping Alzheimer’s disease (AD) dementia, with almost all individu-
als displaying neuropathological features (e.g., amyloid plaques and
neurofibrillary tangles) by the age of 40 years'~>; the risk of devel-
oping AD dementia in adults with DS increases with age.>¢ DS is
a common chromosomal condition that is associated with numerous
neurologic manifestations such as intellectual disability, sleep apnea,
and dementia.”® With recent increases in the lifespan of individu-
als with DS (55-60 years of age), the number of aging adults with
DS is growing quickly, necessitating the early identification of demen-
tia risk factors.”1% To address the prevalence of this diagnosis, the
National Task Group on Intellectual Disabilities and Dementia Prac-
tices recommends a comprehensive assessment of risk factors and
signs associated with dementia in adults with intellectual disabilities.”
Examples of dementia risk symptoms include cognitive function (e.g.,
loss of memory and/or confusion),'1:12 behavior (e.g., aggression, sad-

13.14 sleep (disruption of),2>1¢ a decline

ness, fearfulness, or anxiety),
in language skills,)” and social withdrawal.®'8 Dementia risk symp-
toms in relation to activities of daily living (ADLs) and physical function
(gait/balance, grip strength, and lower extremity strength) in adults
with DS have not been fully investigated prior to an AD dementia diag-
nosis. Given the risk of AD dementia in adults with DS, understanding
connections among physical function, ADLs, and caregiver-reported
dementia risk symptoms in this population could aid in early detec-
tion and assist caregivers and health care professionals in providing
appropriate support and care.

Previous research has explored dementia risk symptoms in adults

with DS, noting impairment in the areas of cognition,'112 behavior, 1314

1516 physical activity, and functional impairment,'?2° and the

sleep,
increased presence of dementia risk symptoms.1218.21.22 However, the
relationships among physical function, ADLs, and caregiver-reported
dementia risk symptoms remain unclear. Before a formal clinical

evaluation and diagnosis of AD dementia occur, caregivers and/or

activities of daily living, cognition, dementia, Down syndrome, physical function

* We explored the association of physical function and activities of daily living (ADLs)
in aging adults with DS and their relationship with informant/caregiver report of
dementia risk symptoms.

* Our findings demonstrated a significant relationship between a higher number of
dementia risk symptoms observed and lower independence with ADLs, and impaired
gait/balance, grip strength, and lower extremity strength.

* Further research with larger longitudinal studies is necessary to investigate any

causative relationships among physical function, ADL function, and dementia risk

health care professionals often report dementia risk symptoms using
caregiver-reported screening assessments, such as the Dementia
Screening Questionnaire for Individuals with Intellectual Disabilities
(DSQIID).1821 These caregiver-reported dementia risk symptoms pro-
vide valuable insights into an individual’s cognitive, behavioral, and
functional changes that may precede a formal diagnosis; this informa-
tion can guide early dementia identification efforts.2!

Physical function, specifically within the gait-related brain regions,
is among the earliest areas of function affected by amyloid beta (AgB)
plague accumulation, affecting gait and balance performance.®¢23.24
Recent studies have noted that age and gait dysfunction are early
indicators of AD within adults with DS,2°2% and gait and balance
impairment are associated with mild cognitive decline and dementia
in adults with DS.2% Other studies in non-DS populations have demon-
strated associations between changes in gait (balance and speed) and
the risk of dementia; they found that greater variability in stride length,
swing time, and stance time was associated with dementia risk in both
global- and domain-specific cognitive areas.?> Similarly, previous stud-
ies have shown that lower grip strength is associated with functional
status and cognitive decline in older adults without DS, concluding that
lower grip strength is associated with a higher risk of the onset of cog-
nitive decline and dementia.?®?” However, there is limited evidence
that examines the specific association between measures of gait, bal-
ance, grip strength, and caregiver-reported dementia risk symptoms in
adults with DS.24

Although physical function measures reveal specific motor abili-
ties, assessing of ADLs provides a comprehensive understanding of
an individual’s overall functional capacity and independence with
daily activities. According to the National Task Group on Intellectual
Disabilities and Dementia Practices (National Task Group), one of the
hallmark features of dementia is a decline from the baseline level of
function, including basic and instrumental ADLs.”28 Basic ADLs are
the self-care tasks (e.g., grooming, dressing, bathing) that individuals
typically perform daily to live and maintain their well-being. Instru-

mental ADLs (e.g., work, managing a schedule) are more complex tasks
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necessary for independent living within the home and community.2?-3°
The assessment of ADLs (basic and instrumental) in conjunction
with an informant/caregiver-reported dementia risk questionnaire
is recommended by the National Task Group to inform ADL baseline
function and subsequent changes for individuals with intellectual and
developmental disabilities.” The literature has shown a significant
relationship between a decline in cognitive function and the ability to
perform ADLs.28:3132 However, there is limited literature examining
dementiarisk symptoms and ADLs, which is needed to inform essential
lifestyle adjustments and the level of care provided to adults aging with
DS.32 Therefore, an examination of the relationship between ADLs,
physical function (gait/balance, grip strength, and lower extremity
strength), and caregiver assessment of dementia risk symptoms for
individuals with DS is warranted to support the observation and
reporting of functional changes over time.

Based on the current evidence, the goals of this study were to
investigate the relationships between caregiver-reported dementia
risk symptoms, as assessed by the DSQIID, and: (1) physical func-
tion (gait/balance, grip strength, and lower extremity strength) and
(2) level of independence with ADLs among adults aging with DS. We
hypothesized that compromised physical function and reduced inde-
pendence in ADLs in adults with DS would be associated with DSQIID
caregiver-reported dementia risk symptom assessment. Our findings
intend to expand the knowledge regarding these areas of function and
their association with dementia risk symptoms to inform clinicians,
caregivers, and health care professionals about the importance of mon-
itoring these specific changes within this population who are at risk of
developing AD dementia.

2 | METHODS

This secondary analysis involved cross-sectional data gathered from
43 adults (>18 years of age) with a confirmed diagnosis of DS. These
individuals participated in one completed and one ongoing study at
one of two academic medical research centers located in the Midwest
(USA).3334 Common participant eligibility inclusion criteria between
the two sites included: (1) DS diagnosis; (2) age >18 years; (3) lived at
home with a parent/guardian, in a supported living environment with
a caregiver who agreed to serve as a study partner or lived alone;
(4) the ability to participate in physical activity, and (5) the ability to
understand 1- to 2-step directions. Participants with a diagnosis of
mild cognitive impairment (MCI) were not excluded from the study.
Participants with DSQIID scores of >20 were excluded from one site
due to the requirements of the parent trial. Standardized cognitive
assessment was not included for this study, because there was not
a common assessment obtained between sites. Common recruitment
efforts employed between sites were as follows: (1) community out-
reach; (2) invitations to participants of previous studies; (3) health
care provider outreach; (4) flyer distribution; and (5) social media out-
reach. Consent and assent were completed with the participant and
caregiver before collecting study data. Questionnaires were completed

by participants with DS and their caregiver(s), who were the partici-

Clinical Interventions

RESEARCH IN CONTEXT

1. Systematic review: Recent studies establish a strong
relationship between age and dementia risk in aging
adults with Down syndrome (DS). To expand upon this
knowledge, we explored the association of physical func-
tion and ADLs in aging adults with DS and their rela-
tionship with Dementia Screening Questionnaire for
Individuals with Intellectual Disabilities (DSQIID) infor-
mant/caregiver report of dementia risk symptoms.

2. Interpretation: Our findings showed a significant rela-
tionship between a greater number of observed dementia
risk symptoms and decreased independence in activities
of daily living (ADLs), along with impairments in gait, bal-
ance, hand grip strength, and lower extremity strength.
This information can serve as a catalyst for the indi-
viduals, caregivers, and/or professionals working with
individuals with DS to seek a formal cognitive assess-
ment under the direction of a physician or health care
professional.

3. Future directions: Further research with larger longitu-
dinal studies is necessary to investigate any causative
relationships among physical function, ADL function, and
dementia risk symptoms.

pants’ proxies or study partners. All physical function measures were
assessed or obtained by trained research personnel, and all study
procedures were approved by each institution’s institutional review
board.

2.1 | Demographics and cognition/dementia risk

The demographic data collected from the participants included
age (>18 vyears), sex, race (i.e., Asian, Black, White), ethnicity (i.e.,
Hispanic/Latino), and residential status (i.e., living alone, living with
parents, living with other family members, or a supported living
facility). Informant/caregiver-reported dementia risk in adults with DS
was assessed at each site with the DSQIID through an electronic or
paper format.'® The DSQIID is a valid and reliable caregiver-reported
dementia screening questionnaire consisting of 53 items that assess
dementia risk symptoms in the areas of general physical and psy-
chological function, sleep and speech abnormalities, loss of memory,
confusion, and social withdrawal.'®2> The DSQIID is not a diagnostic
instrument for the diagnosis of dementia; however, it is based on the
actual symptoms of dementia.'® Forty-three of the questions are
scored as O for “has always been the case” and “does not apply” or
1 for “always but worse” and “new symptom.” Ten items suggesting
comparative decline (e.g., “slower speech”) are scored as 1 for “yes” or

as 0 for “no.” A total score >20 indicates possible dementia risk. This
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scale was used as a continuous variable, with a greater score indicating
more changes in behavior over time.3°

2.2 | Gait and balance

To assess physical function (gait/balance), we used the timed up and
go (TUG), which has been administered previously and validated with
adults with DS.3¢37 |t is administered by clinical or research personnel.
From a sitting position in a standard armchair, participants are asked
to stand up, walk to a line 10 feet away, turn around, return to the
chair, and sit down. The score is the time in seconds it takes to com-
plete the task, with the fastest of two trials determining the score.
Higher scores (i.e., longer times) indicate greater impairment in gait and

balance.

2.3 | Grip strength

Grip strength was assessed for the dominant hand using a Jamar
digital hand grip dynamometer.®® Participants were asked to hold
their arm with their elbow bent at a 90-degree angle and to
squeeze the dynamometer as hard as possible using a smooth
motion. The procedure was repeated three times, with the average
of the three readings used in the analysis with the dominant hand

only.3?

2.4 | Lower extremity strength

Lower extremity strength was measured using the sit-to-stand (STS)
test. This assessment has been used previously with adults with DS*°
and is useful for evaluating functional lower extremity strength, tran-
sitional movements, fall risk, and balance. Each institution used a
different protocol for the STS test (i.e., time in seconds to complete
five repetitions*! or the number of repetitions in 30 s*2). Thus, to
harmonize the data between the institutions, we created an esti-
mated time to complete five repetitions from the 30-s chair stand test
(i.e., (30 s/number of reps)*5 reps) and an estimated number of com-
pleted repetitions in 30 s from the five-repetition chair stand test (i.e.,
(30 s/seconds for 5 reps)/5).

2.5 | Activities of daily living (ADLs)

The performance of basic and instrumental ADLs was assessed using
the Waisman Activities of Daily Living Scale (W-ADL), which was
designed and validated for individuals with intellectual disabilities.*?
Caregivers completed the W-ADL on behalf of the participant with
DS. The W-ADL includes 17 activities: six basic ADLs (e.g., wash-
ing/bathing, grooming, hygiene, dressing) and eleven instrumental
ADLs (e.g., doing household tasks, food preparation, shopping, bank-

ing). Caregivers rate how the person with DS performs each task of

daily living using a 3-point Likert scale from O “does not do at all,” 1
“does with help,” to 2 “independent or does on own.” The responses
are summed to yield a total W-ADL score, with higher scores indicating
greater independence in ADLs.

2.6 | Analysis

We used continuous data reported as mean + SD and categorical mea-
sures are represented as frequency (%). Histograms, Q-Q plots, and
Shapiro-Wilk tests were used to assess the normality of the W-ADL
and physical function measures (i.e., gait/balance, grip strength, and
lower extremity strength). We used non-parametric Wilcoxon rank
sum tests to explore differences in the physical function measures,
dementia risk, and ADLs by research site and mean age of participants
(<30 years vs >30 years). The DSQIID dementia risk score was right
skewed, with 17 participants (40%) in our sample having no indica-
tions of probable dementia risk and scoring O on the DSQIID and three
participants scoring >20. Thus we performed a logarithmic transforma-
tion with a constant offset (1 + log(Y + 1)) of the dementia risk score
before regressing dementia risk on the physical function measures
and ADLs in age- and sex-adjusted linear regressions. All models were
checked for the independence of residuals, homoscedasticity, multi-
collinearity, and influential data points, and statistical significance was
set at P < 0.05. The analysis was completed using R version 4.3.2 for

statistical computing.**

3 | RESULTS

Forty-three adults with DS (mean age + SD: 30 + 12 years, 53%
female, 81% White) were included in this analysis. Approximately
half (58%) of the participants lived at home with their parents, and
others lived alone (21%) or in supported living (14%). The average
score on the DSQIID dementia risk questionnaire was 5.8 + 8.7 of
a possible score of 53 (Table 1). Three participants had a DSQIID
dementia risk screening score >20, indicating a possible risk of demen-
tia and a recommendation for clinical assessment.'® Differences in
informant/caregiver-reported dementia risk in adults with DS, phys-
ical function measures, and ADLs between individuals with DS who
were <30 years and >30 years of age are presented in Table 2. We
statistically compared outcomes by site and added this information to
Table 2. On average, we found that individuals with DS >30 years of
age had a slower time on the TUG test (<30 years: 6.5 + 1.9 s, >30
years: 11.5+ 5.4s,P <0.001) and had reduced performance on the STS
test by completing four fewer repetitions in 30 s (p = 0.005) and tak-
ing 3 s longer to complete five repetitions (p = 0.003). However, adults
with DS >30 years of age produced 11.1 kg more force on the dominant
grip strength test when compared to individuals with DS who were <30
years of age (P = 0.004). In addition, individuals >30 years of age had a
higher score on the DSQIID screening; however, the differences were
not statistically significant (<30 years: 3.7 + 4.9, >30 years: 8.3 + 11.3,
p=0.481).
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TABLE 1 Sample characteristics by site.

Overall Site 1 Site 2
N=43* N=24* N=19*
Age 302+115 230+75 394+89
Sex
Female 23 (53%) 14 (58%) 9 (47%)
Male 20 (47%) 10 (42%) 10 (53%)
Race
Asian 2(4.7%) 2(8.3%) 0(0%)
Black 4(9.3%) 3(13%) 1(5.3%)
Mixed race 2(4.7%) 2 (8.3%) 0 (0%)
White 35(81%) 17 (71%) 18 (95%)
Ethnicity
Hispanic or Latino 1(2.3%) 1(4.2%) 0 (0%)
Not Hispanic or Latino 42 (98%) 23 (96%) 19 (100%)
Living situation
Living alone 9(21%) 2 (8.3%) 7 (37%)
Living with other family 3 (7.0%) 0 (0%) 3(16%)
Living with parents 25 (58%) 18 (75%) 7 (37%)
Other living situation 6(14%) 4(17%) 2(11%)
Dementia screening 58+8.7 3.0+38 9.5+115
questionnaire
Timed up and go (s) 88+47 63+16 120+5.3
Sit-to-stand (reps in 30's) 13+5 15+5 11+3
Sit-to-stand (seconds to 129+4.6 109+ 3.6 154+ 4.6
complete 5 reps)
Grip strength: Dominant 27.6+124 215+7.7 35.3+13.0
hand
Waisman Activities of 243+4.7 243+38 243+58
Daily Living Scale
Asthma 5(12%) 4(17%) 1(5.3%)
Diabetes 2(4.7%) 0 (0%) 2(11%)

Abbreviation: ADLs, activities of daily living.
aMean + SD; n (%).

In linear regressions adjusted for age, sex, and research site, we
found that the time to complete five STS repetitions, W-ADL scores,
hand grip strength, and TUG time were all significantly associated with
dementia risk (DSQIID) (see Table 3). Individuals with a slower time on
the TUG (3=0.112, p =0.034), a slower time completing five STS repe-
titions (8=0.112,p=0.017), and lower hand grip strength (3= —-0.039,
p =0.034) had higher dementia risk scores (DSQIID). Conversely, indi-
viduals with a higher score on the W-ADL (8 = —0.103, p = 0.008) had
a lower dementia risk score (DSQIID; Table 3). We calculated Cohen’s
f2 (eta-squared) effect size for all predictor variables in a non-adjusted
linear regression and found a medium effect >0.20 for the TUG
(2 =0.221), time to complete five STS repetitions (2 = 0.201), and the
W-ADL (12 = 0.206).

Clinical Interventions

4 | DISCUSSION

We investigated whether physical function and independence in ADLs
were associated with dementia risk symptoms as assessed by an
informant/caregiver-reported dementia screening questionnaire in
adults with DS across two study sites. Our findings suggest that com-
promised physical function (i.e., a slower time on the TUG test and
five-repetition STS and lower hand grip strength) was associated with
higher dementia risk symptoms. Greater independence in ADLs was
associated with lower dementia risk symptoms in 43 adults with DS,
which is consistent with our hypothesis.

Although the association of TUG with DSQIID in adults with DS has
not been evaluated previously, studies in adults with DS have evaluated
associations using other tests of dementia and/or gait and mobility.
In contrast to our findings, Conceico et al.2® found TUG to have no
association with clinical assessments of dementia in 52 adults with DS.
However, they did find a significant positive correlation between cogni-
tion and the Performance-Oriented Mobility Assessment gait subscale,
a method of assessing balance and gait in older adults.2® The partici-
pants in our study had a TUG score of 8.8 + 4.7 s. Although normative
values have been established for children with DS,*> they have not
been established for adults with DS. Our values were in the range of
general population norms for older adults 60-69 years of age (8.1 s)
and 70-79 years of age (9.2 5).%”

A longer duration in completing the STS task was associated with
a higher score (indicating impairment) on the DSQIID. We are not
aware of previous assessments of STS tests that were associated with
any dementia risk measures in adults with DS. However, Annweiler
et al.*® found that the five-repetition STS was associated with cog-
nitive performance in community-dwelling older women without DS.
Our participants averaged 12.9 + 4.6 s to complete five repetitions.
Although no normative values have been published for those with DS,
this does exceed Bohannan's estimated norms for community-dwelling
older adults 60-69 (11.4 s) and 70-79 (12.6 s) years of age.*’ Lower
hand grip strength in our sample was associated with higher DSQIID
scores. Hand grip strength as a component of physical function is com-
monly found in the literature and warrants future study in the DS
population.*84?

The findings also demonstrated a correlation between ADLs and
DSQIID. A higher score on the W-ADL assessment, indicating greater
independence in ADLs (8 —0.096, p = 0.012), was linked to a lower
DSQIID dementia screening score. This confirms findings from pre-
vious studies in the DS population. For example, in a cross-sectional
study of 216 individuals with DS >15 years of age, the DSQIID had a
significant inverse correlation with ADLs.2 Further evidence indicates
that decreased independence in ADLs can indicate dementia risk and
should be monitored for changes.28:3220

Overall, the significant correlations between the physical function
measures, TUG, STS, and grip strength, and the DSQIID assessment,
demonstrated that impaired physical function is associated with higher
scores on a dementia risk assessment for individuals with DS. Time
to complete measures of physical function, lower grip strength, and
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TABLE 2 Dementia screening, functional fitness, and Waisman Activities of Daily Living Scale (W-ADL) by age category and site.

By age By site
<30years >30years Site 1 Site 2
N=23" N =201 p-value® N=24" N=19° p-value®
Dementia screening Questionnaire 3.7 +4.9 8.3 + 11.3 0.481 3.0 + 3.8 9.5+ 115 0.157
Timed up and go (s) 6.5+ 1.9 115 + 54 <0.001 6.3 + 1.6 12.0 + 5.3 <0.001
Sit-to-stand (reps in 30's) 15+ 5 11+ 3 0.005 15+ 5 11+ 3 0.002
Sit-to-stand (seconds to complete 5 reps) 111 + 4.1 149 + 44 0.003 109 + 3.6 154 + 4.6 <0.001
Grip strength: Dominant hand 225 + 8.7 33.6 + 135 0.004 215+ 7.7 35.3 + 13.0 <0.001
W-ADL 249 + 3.8 237 + 5.6 0.608 243 + 38 243 + 5.8 0.573
Abbreviation: ADLs, activities of daily living.
#Mean + SD.
PWilcoxon rank sum test.
TABLE 3 Thelinear effect of fitness or ADLs on DSQIID.
Predictor Beta SE p-value R squared Adjusted R squared
Timed up and go 0.112 0.051 0.034 0.216 0.133
Sit-to-stand (reps) -0.076 0.045 0.101 0.177 0.091
Sit-to-stand (s) 0.112 0.045 0.017 0.242 0.162
Dominant grip strength (kg) -0.039 0.018 0.034 0.216 0.133
Waisman Activities of Daily Living Scale -0.103 0.037 0.008 0.266 0.189

Note: Linear regressions adjusted for age, sex, and site.

Abbreviation: ADLs, activities of daily living; DSQIID, Dementia Screening Questionnaire for Individuals with Intellectual Disabilities.

independence in ADLs may be sensitive estimates of dementia risk in
adults with DS, with medium effect sizes ranging from 0.20 to 0.22. Our
findings suggest that physical function measures like TUG, STS, and
grip strength alongside DSQIID scores, could serve as valuable indica-
tors for assessing dementia risk in adults with DS. Given the absence
of DS-specific physical function and ADL norms for adults, it is rec-
ommended that the assessments be conducted over time to monitor
changes.”

5 | LIMITATIONS

Our study includes some limitations. One site included in our sample
(N = 24) reducing the generalizability of the sample used the DSQIID in
eligibility screening criteria for participation in a physical activity ran-
domized controlled trial; those with high DSQIID scores (>20) were
excluded from the trial, possibly reducing the variability of demen-
tia risk scores in our small sample. We employed DSQIID scores as a
continuous measure due to the small number of persons within our
sample. In addition, this cross-sectional study did not assess physical
function and ADL change over time in relation to the DSQIID demen-
tia risk assessment. Furthermore, age served as a limitation due to the
young average age of this sample, potentially resulting in undetectable
dementia risk symptoms. Causal inference and direction of associa-

tions cannot be determined due to the cross-sectional nature of the

study. We did not include any neuropsychological tests of cognition
due to the restrictions of the available data and the focus of this study.
Further research with larger longitudinal samples is necessary to inves-
tigate any causative relationships among physical function, ADLs, and

dementiarisk.

6 | CONCLUSION

Compromised physical function, as gauged by assessments such as
the TUG and STS test, coupled with decreased independence in ADL
performance, could suggest an increased dementia risk. In individuals
with DS, these manifestations of dementia risk symptoms and com-
promised function may occur several years earlier than in the non-DS
population.3#¢ These user-friendly assessments of physical function
and ADLs, along with dementia risk screening questionnaires, are use-
ful tools for practitioners when assessing potential functional changes
in adults with DS at risk for dementia over time. Remaining alert to
functional changes and recognizing the necessity for early dementia

assessments in adults with DS is vital.
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