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Abstract

Objective: To study the use of a dementia screening tool in our clinic cohort of adults with Down syndrome. Study Design: A retrospec-
tive chart review of patients with Down syndrome was conducted to follow the use of the Adaptive Behaviour Dementia Questionnaire
(ABDQ) in a dementia screening protocol. The ABDQ results for patients aged 40 years and older at a Down syndrome specialty clinic
program were assessed. Based on caregiver feedback, an ABDQ with modified instructions was piloted and the impact assessed. Re-
sults: As part of our clinic’s initiative to implement a new clinical protocol to screen for dementia, the ABDQ was completed by 47
caregivers of adults with Down syndrome, aged 39 years and above, from December, 2021 to April, 2023. Based on clinical impressions
at the same timepoint, the ABDQ had a sensitivity of 0%, specificity of 97.4%, positive predictive value of 0%, and negative predictive
value of 80.4%. Nine patients were deemed to have mild cognitive impairment and/or dementia by clinical impressions, but they did
not identify as positive on the ABDQ. The Down syndrome clinic team modified the ABDQ in an effort to provide clearer language
and increased sensitivity. The modified ABDQ showed a sensitivity of 0%, specificity of 93.8%, positive predictive value of 0% and
negative predictive value of 75%. Conclusion: Neither the original ABDQ nor a modified version adequately identified patients with
cognitive impairment and/or dementia within the Down syndrome clinical program. The inability to replicate findings from the initial
ABDQ validation may be due to differences in setting and format.
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1. Introduction
Over 200,000 people with Down syndrome (DS) live

in the United States [1]. Adults with DS have an increased
risk for developing dementia, with a lifetime dementia risk
in excess of 95%, and median age of onset of 55 years
[2]. The increased risk for co-occurring Alzheimer’s dis-
ease (AD) in adults with DS [3] is thought to result from the
triplication of the amyloid precursor protein (APP) gene lo-
cated on chromosome 21 [4], leading to an overabundance
of amyloid plaque deposition in the brain, a main character-
istic of AD, eventually leading to associated morbidity and
mortality [5].

The diagnosis of AD in the general population is often
made based on a combination of clinical history, symptoms,
cognitive assessment, imaging, biomarker testing, and post-
mortem brain tissue analysis. In people with DS, many of
these approach have limitations. While biomarkers show
utility, use of standardized rapid cognitive tools typically
used in primary care for reliable in-office cognitive assess-
ment are not appropriate and have limited value. Symp-
tom profiles can vary from those in the general popula-

tion. In certain population subsets of individuals with DS
including those with severe intellectual disability, autism
spectrum disorder, and sensitivity challenges, brain imag-
ing can be challenging to obtain, and abnormal findings
on imaging are often present prior to the onset of clinical
symptomatology [2,3]. Comprehensive cognitive evalua-
tion has been proposed as an alternative or complemen-
tary method to evaluate for co-occurring AD with tests
such as a modified version of the Selective Reminding Test,
the Modified Mini Mental Status Evaluation—Down Syn-
drome (MMMSE-DS), the Down Syndrome Mental Sta-
tus Examination (DSMSE), or The Test for Severe Impair-
ment (TSI), among others [6]. To triage those patients
who should proceed to cognitive evaluation, imaging, and
biomarker evaluation, a useful approach would be to screen
adults with DS for signs and symptoms of memory changes
associated with AD. While real-time, rapid screening for
AD in DS would therefore offer important benefits, identi-
fying a practical and useful screening tool in DS has many
challenges [7,8]. Few instruments have been validated
in DS, questions should focus on functional changes, and
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questionnaires should be caregiver-reported as individuals
with DS require lifelong caregivers who may have unique
exposure to recollection bias not present in caregivers of el-
derly adults with AD in the general population who may be
more recent in a caregiver role.

Acknowledging the importance of AD screening, the
most recent evidence-based clinical practice guidelines for
DS made a statement of good practice: a strong recom-
mendation to screen for Alzheimer-type dementia annually
starting at age 40 years [9]. The evidence-based clinical
practice guidelines for DS specifically state that “Decline in
6 domains specified by the National Task Group–Early De-
tection Screen for Dementia (NTG-EDSD) should be used
to identify early-stage age-related Alzheimer-type demen-
tia.” [9].

To address this new recommendation on universal
screening for AD in DS, our Down syndrome clinic began
a quality improvement initiative to study the use of a newly
instituted dementia screening protocol in patients with DS,
40 years and older. Although the evidence-based clinical
practice guideline recommends utilizing the NTG-EDSD,
we factored several additional considerations into the in-
strument selection process, given our experience working
with caregivers of and individuals with DS, the clinical visit
process and flow, and our team’s collective prior experience
in diagnosing and caring for DS patients with AD. Consid-
erations included, questionnaire length and ease for fami-
lies, caregiver accessibility, instrument validation and val-
idation population, ability to repeat screening over time to
assess for change, the ability to produce a score to guide
clinical care by indicating the presence or absence of signs
of dementia, available in English, and publicly available for
use free of charge. After searching and reviewing exist-
ing instruments to screen for Alzheimer’s disease demen-
tia based on the above criteria [7,8,10–15], we ultimately
identified four validated screening tools for AD in DS that
generally met the above criteria, each with strengths, limi-
tations, and varied published use in individuals in DS [16].
The four identified screens for dementia included, the Early
Detection and Screen for Dementia (the NTG-EDSD), de-
veloped by The National Task Group on Intellectual Dis-
abilities and Dementia Practices (NTG) [17], the Adaptive
Behaviour Dementia Questionnaire (ABDQ) [18], the De-
mentia Questionnaire for People with Learning Disabilities
(DLD) [19], and the American Association on Mental De-
ficiency Adaptive Behavior Scale, Part I [20].

With this paper, we present the results of our newly
implemented clinical dementia screening protocol which
included several aims: (1) to describe our experience select-
ing a screening instrument for AD in DS, (2) to summarize
the scoring results, and (3) to describe our attempts to pi-
lot a modified screening instrument. To our knowledge, no
study has yet to assess the implementation process or impli-
cations of a universal dementia screening recommendation
for adults with DS ages 40 and older. Given the screen-

ing recommendations, this report provides the first descrip-
tion and results of implementing a universal AD screening
protocol in adults with DS utilizing a validated instrument,
thereby offering useful guidance for clinicians caring for in-
dividuals with DS seeking to implement the recommended
DS clinical care guideline.

2. Methods
2.1 Setting

The Down syndrome clinical program described in
this report is a multidisciplinary specialty program for indi-
viduals with DS.Medical visits include a physician, a social
worker, a nutritionist, a self-advocate with DS, and a pro-
gram coordinator. In addition to the medical visit, patients
may be referred for visits with the affiliated psychiatrist
or neuropsychologists. Waiting periods often represent a
significant barrier for neuropsychological evaluations, with
visits currently being scheduled over 12 months out at our
institution, underscoring the need for more rapid dementia
screening options.

2.2 Selecting a Screening Instrument
As previously described, after reviewing available

cognitive screener options, we considered four caregiver-
completed screening instruments that met many of our pre-
defined criteria (Supplementary Table 1):

(1) The National Task Group on Intellectual Dis-
abilities and Dementia Practices’ Early Detection and
Screen for Dementia (NTG-EDSD): The NTG-EDSD is
an administrative screening tool used to record observed
changes in function [17]. Although identified as a useful
tool by Tsou et al. [9], it does not yield a raw score with es-
tablished cut-off values, and has not been validated in adults
with DS [17]. We were further concerned that the 6-page
tool of over 60 items related to activities of daily living,
language and communication, sleep-wake pattern changes,
ambulation, memory, and behavior [17] would be imprac-
tical for completing during a clinic visit.

(2) The Adaptive Behaviour Dementia Question-
naire (ABDQ): The ABDQ is a short 15-item question-
naire which yields a score with established values which
indicate normal, mild dementia, moderate dementia or pro-
found dementia [18]. The ABDQ was studied in 150 adults
with DS in the United Kingdom age 16–76 of mild (18%),
moderate (69%) and severe (13%) intellectual disability.
The ABDQ is scored with weighting of certain items and
uses a cut-score of 78 on the total weighted score (0–77
= dementia in Alzheimer’s not present; 78–89 = mild de-
mentia in Alzheimer’s disease; 90–99 = moderate demen-
tia in Alzheimer’s disease; 100 or more = severe demen-
tia in Alzheimer’s disease). The ABDQ had the follow-
ing properties when compared to a clinical diagnosis of
Alzheimer’s-type dementia on International Classification
of Diseases (ICD)-10 criteria: the sensitivity was 89%, the
specificity was 94%, the positive predictive value was 89%,
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and the negative predictive value 94% [18]. The authors de-
scribe that the overall percentage correct identification (ac-
curacy) of AD and non-AD cases was 92% [18].

(3)Dementia Questionnaire for People with Learn-
ing Disabilities (DLD): The DLD is a 50-item instru-
ment, subdivided into two subcategories and eight sub-
scales. Each item has three response categories; points of
each subcategory are summed up to scores. The diagnostic
criterion for dementia is based on score changes over time;
a difference of 7 or more points in the sum score for “cog-
nitive subcategory” or a difference of 5 or more points for
“social subcategory” is regarded as indicative for demen-
tia. Differences below these cut-scores are interpreted as
tendencies [19,21]. The DLD was studied in 78 adults with
DS, ages 35 and older, with varied intellectual disability
[10]. In a cohort with DS, using the lower cut-score of 4,
the DLDwas found to have a sensitivity of 100% and speci-
ficity of 69% [10]. Although identifying status change over
time yields important information that can assist in diag-
nosing AD, a major limitation of the DLD is that it requires
repeated use to track score changes over time and cannot be
used as a single moment-in-time time diagnostic tool.

(4) American Association on Mental Deficiency
(AAMD) Adaptive Behavior Scale: The AAMD behav-
ior scales have been published in two versions, the Adap-
tive Behavior Scales-Residential and Community, 2nd edi-
tion (ABS-RC) and the Adaptive Behavior Scales-School,
2nd edition (ABS-S) and includes 65 items covering ten do-
mains [20]. The ABS-S shows internal consistency (0.79
to 0.98), stability (0.82 to 0.97), and interscorer reliability
(0.95 to 0.98). The ABS-RC has an internal consistency
ranging from 0.81 to 0.97 [20]. The ABS-S has been used
to effectively identify dementia in patients with Down syn-
drome in prior studies [22,23]. Yet, given the number of
items, the AAMDwas deemed too lengthy for use as a clin-
ical screening tool by the Down syndrome clinic team.

After reviewing available screening instrument op-
tions and in re-considering our a priori criteria, our clini-
cal team refined our criteria for a clinical screening tool for
use as an annual AD screener as follows: that it (1) be a
validated instrument for assessing AD in DS, (2) be able
to be completed independently by caregivers or families,
(3) be able to be completed quickly (<10–15 minutes) dur-
ing a clinic visit, (4) yield an actionable result (e.g., a score
with established criteria) to guide clinical management, and
(5) yield an outcome that can provide immediate clinical
care decision support (i.e., completion in a single assess-
ment that does not require longitudinal data or serial assess-
ments over time). Based on the number of items and need
for repeated assessments, we eliminated the NTG-EDSD,
DLD and AAMD scales, and identified the ABDQ as the
instrument we chose to evaluate first for our AD screening
protocol in DS. Universal annual dementia screening using
the ABDQ in all patients ages 40 years and older began in
December 2021.

2.3 ABDQ Screening

The ABDQ was administered electronically through
Research Electronic Data Capture (REDCap) [24] and
delivered to families via email prior to the patient’s
scheduled Down syndrome clinic team visit. REDCap
(https://projectredcap.org/resources/citations/) is a secure,
web-based software platform designed to support data cap-
ture for research studies, providing (1) an intuitive interface
for validated data capture; (2) audit trails for tracking data
manipulation and export procedures; (3) automated export
procedures for seamless data downloads to common statis-
tical packages; and (4) procedures for data integration and
interoperability with external sources [24,25]. If the ABDQ
was not completed prior to the visit, a paper version of the
ABDQ was completed by caregivers upon arrival on the
visit day prior to the scheduled visit.

2.4 ABDQ Scoring

This 15-question assessment was designed to assess
dementia in AD through comparison of a patient’s behavior
at the time of assessment to a “normal” baseline. “Normal”
is defined as a patient’s behavior prior to the onset of any
signs of dementia. The survey is completed by a caregiver
and/or parent who knows the patient well or an interviewer
who has experience working with people with intellectual
disabilities (our clinic only had caregivers and/or parents
complete the survey). The ABDQ is scored with weighting
of specific items, and a score is positive if the total weighted
score is 78 or more. Scores of 78 and above are broken
down by severity: 78–89 screen as mild dementia, 90–99
as moderate dementia, and 100 or more as severe dementia
[18]. We grouped ABDQ scores as: “+ ABDQ” for screen-
ing positive for dementia in Alzheimer’s disease (score 78
or above) or “– ABDQ” for screening negative for dementia
in Alzheimer’s disease.

2.5 Modified ABDQ Screening

After reviewing results data from 47 patients using the
original ABDQ, we found that our clinical impressions dif-
fered from ABDQ screening scores. ABDQ scores did not
correlate (i.e., scores were not within positive range) with
clinical impressions of patients with symptoms of mild cog-
nitive impairment and/or dementia. Guided by an iterative
process based on feedback from caregivers and clinicians
assessing face validity, we modified the ABDQ to clarify
the survey instructions to more clearly emphasize the sur-
vey’s aim of capturing change in the individual’s status over
time. We changed the category language from “normal” to
“usual” in the instrument instructions and item responses
to more accurately communicate what the baseline status
in the ABDQ is intended to capture. We piloted our mod-
ified ABDQ both in clinic and online via REDCap. For
a subset of patients, we provided both the original ABDQ
along with the modified ABDQ for comparison and col-
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Fig. 1. Caregiver-reported Adaptive Behaviour Dementia Questionnaire (ABDQ) Scores: original version (December 2021–April
2023) & modified version (May 2023–Mid August 2023) compared to clinical impression of symptoms of Alzheimer’s Disease.
Each bar represents an individual score reported by the caregiver of an adult with Down syndrome. MCI, Mild Cognitive Impairment.

lected face value feedback from caregivers. We used the
original ABDQ scoring protocol when scoring the modified
ABDQ results.

2.6 Chart Review Procedure

Through retrospective analyses of electronic health
records, we obtained the clinical impression on presence
of dementia for each patient with DS. Clinical impression
on presence of dementia was ascertained from clinic visit
notes by the treating physicians and/or social workers from
the Down syndrome clinic team. Clinical determinations of
dementia were based on past medical and behavioral his-
tory documented in clinical notes, the clinical team’s lon-
gitudinal knowledge of the patient caring for the patient
over time, expanded caregiver report—beyond responses
offered in the ABDQ, and clinical assessment during the
study visit. Patients were grouped as “Clinical dementia
present” if cognitive impairment (with or without formal
diagnosis of dementia) was directly indicated in the signed
Down syndrome clinic team visit notes from board-certified

physicians or licensed social workers, and “No clinical de-
mentia” if cognitive impairment was not indicated. Patients
with mild cognitive impairment were categorized as “Clin-
ical dementia present”. For any cases without clear clinical
impression of dementia documented in the clinic visit notes,
the primary physician and social worker reviewed the elec-
tronic health record to provide a clinical impression. Clini-
cians assessing dementia status were not blinded to demen-
tia screening results. Demographic information, including
age, race, ethnicity, sex and history of neuropsychological
testing were obtained from the electronic health record.

2.7 Analysis

Dementia clinical impression was compared to ABDQ
scores in 2 × 2 tables and sensitivity, specificity, positive
predictive value and negative predictive value were calcu-
lated. Descriptive data including means, standard devia-
tions, frequencies and ranges were calculated.

This quality improvement study was approved by the
institutional review board at Massachusetts General Hospi-
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Table 1. Demographic traits of 59 individuals with Down syndrome who had the caregiver-administered Adaptive Behaviour
Dementia Questionnaire (ABDQ) completed.

Original ABDQ Cohort from Dec
2021 to April 2023 (N = 47)

Modified ABDQ cohort from May
2023 to Aug 2023 (N = 21)

N (%) N (%)

Sex
Male 27 (57.4) 9 (42.9)
Female 20 (42.6) 12 (57.1)

Race
White 44 (93.6) 20 (95.2)
Black or African American 1 (2.1) 0 (0)
Other 1 (2.1) 0 (0)
Unavailable 1 (2.1) 1 (4.8)

Ethnicity
Hispanic 17 (36.2) 0 (0)
Not Hispanic 30 (63.8) 21 (100)

Age
35–39 2 (4.3) 0 (0)
40–44 14 (29.8) 6 (28.6)
45–49 14 (29.8) 5 (23.8)
50–54 11 (23.4) 5 (23.8)
55–59 4 (8.5) 3 (14.3)
60–65 2 (4.3) 2 (9.5)

Neuropsychological Testing Performed
Yes 31 (66) 11 (52.4)
Not yet, but referred for testing 15 (31.9) 9 (42.9)
No 1 (2.1) 1 (4.8)

Intellectual Disability Level
Mild 10 (21.3) 4 (19.0)
Moderate 24 (51.1) 8 (38.1)
Severe 3 (6.4) 2 (9.5)
Profound 1 (2.1) 0 (0)
Unknown 9 (19.1) 7 (33.3)

Clinical MCI or Dementia
Yes 10 (21.3) 5 (23.8)
No 37 (78.7) 10 (47.6)

6 participants did the original twice (we have only counted these participants once in the table below, with time point of
their most recent ABDQ). 9 did both original and modified (these are included in both columns). MCI, Mild Cognitive
Impairment.

tal. Consent is given through completion of the clinic sur-
vey. Data are presented in an aggregate, de-identified man-
ner and were collected to study this quality improvement
protocol.

3. Results
3.1 Original ABDQ Results

Fifty total ABDQ responses were collected from care-
givers and/or parents between December 2021 to April
2023, 47 of which were included in our analyses (3 care-
givers completed the ABDQ twice over this time frame,
with only the most recent timepoints analyzed). Among
the 47 responses (mean age 47.7 years old (SD = 5.8),
range 39 to 63 years old), 45 were for adults ages 40 and

older, and 2 were 39 years old. Demographic traits show a
slight male predominance (57.4%) with participants mostly
white (93.6%) and mostly not Hispanic (63.8%). Most par-
ticipants had neuropsychological testing performed (66%);
several patients were referred and still awaiting appoint-
ments at the time of data analysis (Table 1). All patients
followed in the clinical Down Syndrome Program are rec-
ommended to have and referred for baseline neuropsycho-
logical assessments prior to or by age 40 years, and for re-
peat testing as indicated based on clinical findings or mem-
ory concerns.

Among the 47 respondents on the original ABDQ,
the mean ABDQ score was 39.4, with a range of 0 to 83
(Fig. 1). Nearly all (46/47) adults with DS had negative
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Table 2. Comparing results on the Adaptive Behaviour Dementia Questionnaire (ABDQ) and clinical interpretation for N = 47
patients December 2021 to April 2023.

Dementia and/or Cognitive Impairment
(Clinical Interpretation) Present

No Dementia and/or Cognitive
Impairment (Clinical Interpretation)

Total

Positive
0 1 1

ABDQ screening ≥78

Negative
9 37 46

ABDQ screening <78

Total; 9 38 47
[median ABDQ score] [45.5] [37] [37]

ABDQ scores (score <78), with only 1 adult having a pos-
itive ABDQ score of 83. The ABDQ had a corresponding
sensitivity of 0%, specificity of 97.4%, positive predictive
value of 0% and negative predictive value of 80.4% (Ta-
ble 2). Of the 47 patients screened, 38 were documented as
not having dementia or early signs of dementia (mild cog-
nitive impairment) and 9 were categorized as having de-
mentia or mild cognitive impairment based on the clinical
impression of their Down Syndrome Program (DSP) clini-
cians (Supplementary Table 2).

3.2 Feedback Data Collection
With changes to the ABDQ instructions and response

categories (Table 3), 11 caregivers were shown both the new
and old versions of the ABDQ and asked to provide feed-
back. Each caregiver or parent described their conceptual-
ization of the phrase “usual self” and described the age this
was “bringing to mind”. Caregivers and parents described a
wide range of answers as the ‘age’ for their individual with
DS’s “usual self”, ranging from being only a fewmonths up
to a few years prior to their adult “prime” (e.g., their early
20s/shortly after completing high school). As caregivers
described adults with DS age 39 and older, it became ap-
parent that the difference between the current time and the
“usual self” time caregivers were recalling could range from
a few months prior to decades ago.

Clarifying questions during feedback collection were
answered by a study team member. For example, one par-
ent asked what the word “persistent” meant—whether it re-
ferred to repeated and/or resilient behavior(s). In all cases,
we asked the caregiver to complete the survey to the best
of their ability based on their own interpretation, although
these clarifying questions signaled possible ongoing areas
of respondent confusion and questionable face validity of
the instrument. Overall, feedback from caregivers indicated
a preference for the updated set of instructions, along with
a preference for the nomenclature “usual” rather than “nor-
mal.”

3.3 Piloting the Modified ABDQ

From May 2023 to mid-August 2023, 29 adults with
DS age 40 and older in the Down syndrome clinic program
were eligible for the modified ABDQ; 21 modified ABDQ
surveys were completed (mean age 49.6 years old (SD =
6.8), range 40 to 66 with 57% female; Table 1). Out of
those 21 individuals with DS, 9 were in the original ABDQ
cohort. Eleven surveys were administered face-to-face in
clinic and/or on video conferencing, enabling caregivers to
provide feedback on the comparison between the old and
new versions, with 10 completed via REDCap before clinic
without assistance or feedback.

Scores on the modified ABDQ showed a mean of 44.6
with a range of 3 to 100 (Fig. 1). Of the 21 adults with DS
screened, 20 screened negative on modified ABDQ (scores
<78) and 1 adult screened positive (score = 100). Results
comparing the modified ABDQ screening results and clin-
ical impression showed a sensitivity of 0%, specificity of
93.8%, positive predictive value of 0% and a negative pre-
dictive value of 75% (Table 4). Of the 21 screened, 16 did
not have dementia or early signs of dementia (mild cogni-
tive impairment) and 5 were categorized as having demen-
tia or mild cognitive impairment present based on clinical
notes.

4. Discussion
Based on recent evidence-based care guidance [9], we

prospectively implemented a new clinical protocol to screen
for AD in adults with DS. We selected the ABDQ screen-
ing tool, comparing ABDQ scores to the contemporaneous
clinical impression of AD, and found the original ABDQ to
have high specificity, but low sensitivity, and with a high
negative predictive value for identifying dementia in adults
with DS. Based on these properties and feedback from care-
givers, we piloted a modified ABDQ with minor modifica-
tions to the instructions and response options, which did not
result in significant improvements in psychometric proper-
ties.

In our clinic cohort, neither the original nor the modi-
fied ABDQ survey functioned well as a screening tool. For
one patient with an original ABDQ score indicative of de-
mentia, this did not correlate with the clinical impressions
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Table 3. Comparison of directions from original Adaptive Behaviour Dementia Questionnaire (ABDQ) and updated ABDQ for
MGH DSP.

Original Modified

Instructions

The questionnaire sets out to collect information on how the
observed person compares now to their previous normal
(usual) level of social functioning. By “normal” we mean
when the person was in good health and BEFORE the onset
of any recent problems suggestive of dementia. The term
“normal” is used in each question.

We want to know how ‘first name’ is doing now compared
to when ‘first name’ was in usual health. We are viewing
usual health as ‘first name’s’ health baseline BEFORE
the onset of recent changes (if any).
The questions will ask about any changes that ‘first name’
has had in his/her daily activities and any changes from
‘first name’s’ baseline functioning.If never been able to perform question mark as “same as

normal”. This questionnaire is designed to detect CHANGE over
time. If you feel there has been no change over time, please
mark the question as “same as usual self”.

The ABDQ is designed to detect CHANGE in clinical
status over time.

If the person with Down syndrome has never been able to
perform the question, please mark the question as “same as
usual self”.
Please answer ALL questions by selecting the answer
which you think most closely applies to the question.

Response Categories

Better than normal Better than usual self
Same as normal Same as usual self
Worse than normal Worse than usual self
Much worse than normal Much worse than usual self
Bolded sections indicate wording in the ABDQ that was modified. MGH DSP, Massachusetts General Hospital Down
Syndrome Program.

Table 4. Comparing results on the Modified Adaptive Behaviour Dementia Questionnaire (ABDQ) and clinical interpretation
for N = 21 patients from May 2023 to mid-August 2023.

Dementia and/or Cognitive Impairment
(Clinical Interpretation)

No Dementia and/or Cognitive
Impairment (Clinical Interpretation)

Total

Positive
0 1 1

ABDQ screening ≥78

Negative
5 15 20

ABDQ screening <78

Total 5 16 21

of the treating physicians or the social workers. In 9 patients
in whom AD was suspected clinically, the original ABDQ
was negative: giving low sensitivity and low positive pre-
dictive value. Our findings are in conflict with the strong
psychometric properties published in the original validation
of the ABDQ [18]. Prasher et al. [18] found the ABDQ to
have “good reliability and validity, with an overall accuracy
of 92%” in a cohort of caregivers of individuals with DS.
However, many notable differences between our study and
the original validation study by Prasher et al. [18] exist.
Our study used the ABDQ in clinical practice as a clinical
screener while Prasher et al. [18] studied the ABDQ in re-
search validation. Although we obtained ABDQ results on
most of our eligible patients, our cohort is smaller than the
original validation sample of 150 adults. Additionally, for
ease of administration prior to a clinic visit, we distributed

the ABDQ by e-mail link with the questionnaire adminis-
tered in web-based format through REDCap while the orig-
inal validation used paper-and-pencil surveys.

To assess the 9 false negatives, and better understand
the reasoning behind caregiver answers, the clinical team
piloted the use of a modified ABDQ, understanding that a
modified instrument would not yield validated scores. In
the modified ABDQ, we changed some of the wording and
then shared both the original and modified ABDQ text with
caregivers. After modifications, based on caregiver feed-
back, we found the modified questionnaire to again have
high specificity, but still have low sensitivity and low posi-
tive predictive value, suggesting that our modifications did
not substantially improve the ability of the questionnaire to
screen for AD in adults with DS. This lack of improvement
might result from our modifications not having successfully
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addressed the discordance between clinical and family per-
spectives. Additionally, many caregivers in the modified
ABDQ group were the same caregivers who had previously
completed the original ABDQ, resulting in potential recall
bias and memory effects – where respondents learn from
completing a survey twice within a short window of time.

While the ABDQ questions focuses on adaptive func-
tion, we found in the 9 false negative patients that in ad-
dition to changes in activities of daily living, many of the
early signs of dementia presented as change in sleep, mem-
ory problems, irritability, and objects misplacement. As
the ABQD does not include questions assessing changes in
memory or behavior, it may be of limited utility for clinical
dementia screening in DS. We also found that scores dif-
fered between patients with and without clinical findings of
dementia, with median scores higher, though still not reach-
ing the recommended cut-off value, when clinical demen-
tia was present, suggesting that establishing a lower cut-off
value may be of clinical benefit.

Our study has several limitations worth highlighting
which may explain the study’s negative findings. The
study’s small sample size and generalizability may impact
external validity, while potential for bias including social
desirability, recall bias, and scoring bias may impact inter-
nal validity. Our initial sample was small, in line with our
goal of piloting the ABDQ as a screening tool. In the fu-
ture, we could re-study the ABDQ, or other screeners for
AD, in a larger, multi-site study of adults with DS based
on a larger sample size determined by pre-study power re-
quirement calculations. We utilized the ABDQ as a one-
time screening tool as originally validated in patients with
DS, however, the instrument may provide greater ability
to detect AD with longitudinal use, such as repeated an-
nual screenings, which could be tested as an alternate ap-
proach to AD screening in DS. Our results are from one
clinic population; the patient cohort in the Down syndrome
clinic teammay not generalize to all adults with DS, and our
clinic protocols may not generalize to all specialty clinics
for DS. Caregivers completing the instrument were famil-
iar with the clinical team treating the individual with DS
with the possibility of bias in providing socially desirable
answers. Conversely, clinicians were aware of the results
of the ABDQ prior to the visit (not blinded) as we were us-
ing the ABDQ as a clinical screening tool; this could have
impacted the clinician’s impression of dementia. All data
were collected during the COVID-19 pandemic, with po-
tential implications on behavior changes related to social
isolation and on caregiver-reported change ascertainment
bias related to increased time for direct observation by care-
givers.

We relied onmedical record review and input from our
Down syndrome clinic team to determine if patients clini-
cally were likely to have cognitive changes or not. Addi-
tionally, it is possible that the 9 false negatives (negative
ABDQ score, but positive clinical suspicion) could reflect

differences in clinical and caregiver perspective: for ex-
ample, there may be early subtle signs that raise clinical
suspicion for AD before caregivers become concerned for
AD. In our clinical practice, we did not send all adults with
DS for repeat neuropsychological testing if they had past
baseline evaluation. As such, some of those who screened
negative on the ABDQ – those with low clinical impres-
sion of dementia, were not referred for neuropsychologi-
cal evaluation—a commonly used optimal approach for di-
agnosing dementia in DS, especially when repeated over
time, nor were additional screening modalities including
biomarker of imaging tests performed. It is therefore not
possible to entirely exclude dementia in individuals with a
negative ABDQ screen and low clinical impression as they
were not referred for further testing. Without formal addi-
tional testing such as neuropsychological testing, in a pro-
cess that relies primarily on screening, it is possible that de-
mentia may have been missed in a patient who scored neg-
ative on ABDQ with low clinical suspicion, resulting in the
potential for missed or delayed diagnosis, especially given
possible ascertainment bias as treating clinicians were not
blinded to ABDQ scores. Although we feel the likelihood
of missed dementia diagnoses are low given the clinicians
and caregivers knowledge of and longitudinal relationships
with the patients included in the study, the quality improve-
ment initiative highlights the perils of adopting a screening
protocol where suitable screening instruments may not be
available. Although there ismuch research on the use ofAD
measures in the research setting, more research is needed to
understand the best practical clinical screening approach to
detect AD in adults with DS in clinical setting. The NTG-
EDSD, DLD and AAMD could all be piloted using a simi-
lar clinical validation approach at our clinic or other clinics
caring for individuals with DS.

Despite these limitations, this study has several im-
portant findings worth noting. Most importantly, our study
found that one-time use of a previously validated popula-
tion specific dementia screening tool did not improve the
process for diagnosing dementia in adults with DS in a clin-
ical setting. Making caregiver-informed face value modifi-
cations to the screening process did not improve our pro-
gram’s ability to identify dementia. Clinical assessment
along with caregiver report remained more helpful in guid-
ing the dementia screening process than reliance on a one-
time ABDQ score.

Beyond the importance of following evidence-based
care guidelines [9], it is important to screen adults with DS
for AD given the high frequency of AD co-occurrence in
DS and the disease burden for individuals with DS diag-
nosedwithAD and their caregivers. If screening for AD can
identify those with the highest clinical suspicion, screening
could be used to triage referrals to the services necessary for
obtaining a diagnosis, such as neuropsychiatric evaluation.
Although limited successful treatments are available at this
time, an earlier clinical diagnosis could potentially result in
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earlier access to treatment if recent trials showing success
[26] (e.g., amyloid-lowering immunotherapies) show sim-
ilar efficacy in adults with DS. Researchers may wish to
conduct additional studies to compare and contrast the use
of the ABDQ, NTG-EDSD, DLD, and AAMD in clinical
practice, assess the benefits of using a dementia screening
questionnaire over time, or directly compare the capacity
of screening questionnaires and neuropsychological testing
for diagnosing dementia. Additionally, we present our re-
sults for other clinicians in DS clinics who may plan to im-
plement similar screening protocols for AD based on the
published evidence-based care guideline.

5. Conclusion
Despite strong psychometrics in original validation,

the ABDQ did not function well as a clinical screener for
dementia in a clinical care setting. Changing terminology in
the modified ABDQ did not improve screener performance.
Ongoing studies to determine the clinical utility of dementia
screening tools for adults with DS are essential to achieve
earlier detection, earlier diagnosis, and earlier treatment.
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