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Title

Screening and DBiagnosings ef-DBementia in People with Down's Syndrome: Implications of

using the DLD Questionnaire

Abstract

Objective: The Dementia Questionnaire for People with Learning Disabilities (DLD) is one of
the main screening and monitoring tools for dementia in people with Down’s syndrome (DS).
As part of a quality improvement project to improve care for people with DS and dementia in
an intellectual disability (ID) service, we studied the screening and monitoring process by

retrospectively investigating the use of DLD and exploring clinicians’ experience of using it.

Method: DLDs completed in the service was retrospectively assessed. Changes in DLD scores
were matched against people who received a clinical diagnosis of dementia. Data was
analysed to estimate sensitivity, specificity and predictive values of DLD. A questionnaire was

used to assess clinicians’ experience.

Results: Data for 20 service users was collected. DLD cognitive scores showed 80% sensitivity
and 60% specificity for the diagnosis of dementia, with a positive predictive value of 40% and
negative predictive value of 90%. Staff found DLD to be easy to perform but time-consuming.

This led to preparation of a decision tool for appropriateness of performing a DLD.

Discussion: Our results show that a negative DLD helps to exclude dementia where there is
concern over cognitive decline, but a positive result is not specific enough to suggest the
possibility of dementia. This shows that DLD may have limitations if used as a screening tool
alone but could be used for the monitoring of the disease trajectory of those with a confirmed

diagnosis as well as to establish a baseline DLD when a person is screened for dementia first.
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Background

Dementia is a neurodegenerative disorder with a progressive decline in memory and other
cognitive functions. It is more prevalent in people with Down’s Syndrome (DS) compared to
the general population (1). People with DS represent the largest group of dementia sufferers
under the age of 50 years (2). Studies have reported prevalence to range from 4-55% in 50-59
year_—olds (2). Difficulties in estimating prevalence ultimately stems from diagnostic
uncertainty, as the diagnosis of dementia is rooted in clinical history of decline in cognition. It
is further challenged due to a prolonged pre-clinical phase presenting with nonspecific
symptoms that do not meet the criteria for dementia. People with DS can present with
executive function deficits along with behavioural and psychological symptoms before
developing memory deficits (3). Assessment of cognitive functions can beis challenging in
people with DS compared to general population as people with DS may already have reduced
intellectual and executive functioning at baseline presentation, causing a floor effect on
standardised tests. Intra-individual fluctuations in performances during standardised tests add
another layer of complexity (4). Presence of mental illnesses such as depression, delirium,
other physical and mental comorbidities and sensory abnormalities further complicates the
presentation (5). Hence the clinical assessment of dementia in ID requires skilful

establishment of a decline in cognitive functioning from current level.

Despite these challenges, identifying individuals with DS and dementia is important. Early
diagnosis can influence morbidity and mortality in people with ID. Sinai et al 2017 in their
study showed athe reduced life expectancy of people with DS with a median survival time of
3.7 years after the diagnosis to death (6). Eady et al 2018 in their naturalistic longitudinal
follow up study showed that people with DS and dementia on anti-dementia medications had
a significantly higher median survival time compared to those who were not on medications
(7). Diagnosing dementia early also helps families and carers to understand changes the

person with DS goes through and plan future care (8).

Therefore, improving strategies to detect dementia in people with DS is important. There are
several tools used for screening and diagnosis of dementia in people with DS. These tools aim
to detect functional decline over time indicating the worsening of dementia. Working groups
looking in to the diagnostic process of dementia in ID have suggested initial assessment of

premorbid functioning followed by annual reassessments using battery of tests (9). However,
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authers-of-this-study-highlighted-thethere are challenges when using a battery of tests; for

example, differentiating change associated with ageing from that associated with dementia
can be challenging. It has been stipulated thatand-stipulated the use of different tests and
strategies couldte minimise any pitfalls, even though- the risk ofFhere-are-many- biases (such

as-neluding interviewer bias, recall bias and response bias) remains when using these tests (9)

henadministering these batteries of tasts,

One of the tests widely used in intellectual disability mental health services is the Dementia
Questionnaire for People with Learning Disabilities (DLD) formerly known as the DMR (10).
The DLD was developed in the 1980s in Netherlands, and its intended use was for adult with
ID including those with a diagnosis of DS. Since then, it has been used widely in Europe and in
the UK, both in clinical practice as well as in research (11). It is completed by a family member
or carer that knows the person well. It has 50 items giving two main scores, namely cognitive
scores (SCS) and social scores (SSC). There are eight sub-scales (short-term memory, long-term
memory, spatial and temporal orientation, speech, practical skills, mood, activity and interest
and behavioural disturbance). Even though Evenhuis (1992) reported that the DMR has a
sensitivity of 100% (10), other studies have shown that DLD has lower sensitivity and
specificity (0.61/0.63) despite its wide usage (12,13). Studies have shown how individual
carers’ perceptions of decline in function can influence the outcome of the DLD assessment.
Interrogating a pair of informants about the same person with ID using DLD scores results in
“good” agreement in only 15% of cases, and almost 20% of informant pairs disagree
significantly (14). Additionally, the DLD score is significantly influenced by the degree of ID

prior to the assessed functional decline.

Despite these challenges, DLD is routinely used ina-specialistelinie-to assess for mentat-health
aned-cognitive declines infer people with Down’s Syndrome in an urban specialist clinic in
London. As part of a quality improvement project to assess the diagnostic pathway for
dementia for people with DS, a study was carried out to assess the use of DLD and user

experience and what can be done to improve this pathway.

Aims
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To assess experience of DLD in the clinic and improve its future use in the service, we designed

this study aiming to:

1) Investigate and understand the current attitudes and experiences of staff using DLD.
2) Investigate the performance of DLD in identifying dementia in our patient population,
when compared to diagnosis through comprehensive clinical assessment.

3) Prepare a decision tool to identify situations where the use of DLD could be beneficial.

Methods
Assessing staff experiences

We prepared a staff questionnaire using a mixed qualitative-quantitative formulation. We

asked three questions:

(1): “How confident are you in your ability to work through a DLD questionnaire with a carer

of a person with an intellectual disability?”

(2) “How helpful do you find the DLD questionnaire to be in considering dementia in a person

with intellectual disability?”

(3) “How helpful do you find the DLD questionnaire to be for monitoring progression of

dementia in a person with intellectual disability?”.

Answers were given on a rating scale of one to four, where “1” was “not at all”, “2” was “very
little”, “3” was “somewhat” and “4” was “very”. Free-text fields were also included with each
guestion to allow additional comment. The questionnaire was prepared using the Microsoft
Forms tool and disseminated to all staff members who routinely perform DLD as a part of their

practice.

Assessing DLD performance as a diagnosis and screening tool

We designed a clinical research form in order to collect data on all patients open to the DS
Clinic. We collected data on a) age, b) the presence of a formal diagnosis of dementia, c) the

date of dementia diagnosis, and d) data on DLD outcomes for all DLDs completed for all service
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users. Data collected on DLD outcomes included a) the date of DLD assessment (or
assessments), b) the sum of cognitive scores (SCS), and c¢) the sum of social scores (SOS). DLDs
were completed by a variety of health professionals, including physicians, mental health
nurses, intellectual disability nurses, occupational therapists, psychologists, and
physiotherapists. This reflects the real-life use of DLD questionnaire in ID community services.
Service users with a single DLD score were excluded as a minimum of two scores were needed

to compare results longitudinally.

Data collected using the DLD was then used to calculate sensitivity, specificity and the false
positive rate of DLD for a diagnosis of dementia in this population. Fhe-diagnesticecut-off
points-werer-Aa single increase of 7 or more points in SCS and/or a single increase of 5 or more

points in SOS were regarded as indicative of dementia in this study ;-threugheutthe patient

reecerdas recommended when using DLD. For individuals with more than two DLD assessments

on record, we treated any single sufficient increase as a positive DLD test result.

We organised the outlined data in two-by-two tables and calculated sensitivity, specificity,
false positive rate, and negative predictive value. We reported those values to the nearest

whole percentage point.

Preparing a clinical decision tool

The data obtained in the staff questionnaire, data regarding performance of DLD as a
diagnostic and screening tool, and other evidence from previous studies, were used to prepare
a clinical decision tool to inform staff decisions on performing DLD when seeing DS service

users in our clinic.

Results
Aim 1: to assess performance of DLD as a diagnostic and screening tool

Our clinic accepted a total of 67 adults with DS since its inception. We identified a total of 20
service users who had at least two DLD assessments performed and documented in the

electronic health record (figure 1). Of those 20, 10 service users had 3 or more DLD
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assessments completed. A total of 60 individual DLD assessments were performed.
Assessments were performed either as a screening in patients above 40 years of age in DS
clinic, or due to a concern over functional decline. Clinical diagnosis of dementia was made by

consultant psychiatrists following a details psychiatric assessment. This was used as the gold

standard test (15) to confirm the diagnosis.

Clinic census interrogated for patients with
Down’s syndrome

|

67 patients identified

v

31 patients excluded: no DLD

16 patients excluded: single DLD only

A 4

Y

20 patients with two or
more DLD scores
included

Figure 1. Flow-chart outlining patient recruitment process

This sample consisted of 12 female and 8 male participants. Mean age was 55 years (range 44-
70). A total of 5 people (25%) received a diagnosis of dementia following a psychiatric
assessment. The assessment included a structured history and examination of the person with
DS and a collateral history whilst excluding other causes of cognitive decline. The average age

at diagnosis of dementia was 53 years old.

Table 1: Sensitivity and specificity two-by-two tables for DLD Cognitive scores in diagnosis of

dementia. N=20.

SCSincrease of 27 No SCS increase of >

points between 7 points between

assessments assessments
Confirmed diagnosis

4 1

of dementia (5)
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No diagnosis of

dementia (15)

Table 2: Sensitivity and specificity two-by-two tables for DLD Social scores in diagnosis of

dementia. N=20.

SOS increase of 25 | No SOS increase of 2
points between 5 points between
assessments assessments
Confirmed diagnosis
1 4
of dementia (5)
No diagnosis of
4 11
dementia (15)

Longitudinal increase in DLD SCS was 80% sensitive (Table 1): 4 out of 5 service users
diagnosed with dementia had a concurrent significant increase in cognitive scores. Social
scores proved less sensitive in this small sample: only 1 of the 5 patients with dementia had

an increase in SOS of 5 or more.

DLD proved to be less specific at those cut-off scores (Table 2): DLD SCS was 60% specific and
DLD SOS was 73% specific in excluding the diagnosis of dementia. The false positive rate was
thus 40% and 27% for cognitive and social scores, respectively. The negative predictive value

of increase in DLD SCS was 90% and the positive predictive value for DLD SCS was 40%.

There were sService users who had a significant DLD score increase but were not diagnosed
with dementia following clinical assessment. Some of these service users had alse—had-a
change in baseline scores following a change in circumstances, e.g. moving between the care
facilities, or due to a change in their usual carer. Those DLD scores improved on subsequent
DLDs. In otherseme cases, the reason for apparent decline in function was multifactorial and
included both physical and mental health problems. In the majority of cases, the repeat DLDs
were performed by different healthcare professionals and, in some cases, with different
carers. The inter-informant reliability of DLD is only 15% and so this may have contributed to

variance of baseline over time.
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Aim 2: To understand staff experience

A total of eight® members of staff completed the questionnaire: three3 members of the

nursing team, onet occupational therapist, two2 social workers and two2 doctors.

Staff Survey Results

How confident are you in your ability to work

through a DLD questionnaire with a carer of _

a person with an intellectual disability?

How helpful do you find the DLD
questionnaire to be for monitoring -
progression of dementia in a person with...

How helpful do you find the DLD

questionnaire to be in considering dementia _

in a person with intellectual disability?

M 1. not at all helpful/confident M 2. very little helpful/confident

3. somewhat helpful/confident 4. very helpful/confident

Figure 2. Results from staff survey (n=8) asking the following 3 questions: 1. How confident are you in your ability to work
through a DLD questionnaire with a carer of a person with an intellectual disability? 2. How helpful do you find the DLD
questionnaire to be for monitoring progression of dementia in a person with intellectual disability? 3. How helpful do you find

the DLD questionnaire to be in considering dementia in a person with intellectual disability?

The level of confidence in working through the DLD with a carer varied (Figure 2). Five5 out of
eight8 (63%) staff members rated their confidence level at “somewhat confident” or “very
confident”. Staff who felt confident with delivering the DLD explained their answer with (a)
being familiar with the form structure, (b) having undertaken many DLDs in the past, and (c)
the form being simple and self-explanatory. Staff who did not feel confident attributed this to

(a) low exposure to the use of DLD and (b) training needs/lack of training.

Five5 out of eight8 (63%) staff members considered the DLD to be “somewhat helpful” or
“very helpful” in considering dementia in a person with ID. Some members of staff pointed
out that the DLD is “very subjective” i.e. carer-dependent. Two2 (25%) staff members
identified the need to review the effectiveness of DLD. A staff member also pointed out that

the result may be confounded by the level of ID or a co-existing mental health diagnosis.
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The mMajority of staff agreed that the DLD is somewhat helpful in monitoring the progression
of dementia once it is diagnosed. A member of staff pointed out that the DLD can be
completed annually to monitor change in a patient with ID and dementia. Three3 other
participants remarked on the usefulness of DLD in monitoring for change in dementia being
affected by inter-rater discrepancy “the difference in DLD scores obtained from different

carers”.

50% of staff members declared that the time spent on completing the DLD is typically over 20

minutes.

In summary, concerns about using DLD included the length of time to complete the form,
inter-respondent variability, poor phrasing and repetition of questions, and ambiguity over
indications for its use. Members of staff also noted that they were uncertain of when to
perform DLD when seeing a service user with DS. However, staff found DLD useful in some
ways, citing ease of use and minimal training requirements. Importantly, staff identified that
DLD is widely used across many intellectual disability services, allowing standardised

comparison of functional abilities against a baseline that may have been obtained elsewhere.

Discussion

DLD is commonly used for screening, monitoring and diagnosis of dementia in people with DS
in intellectual disability and mental health services in the UK. This quality improvement project
attempted to understand the use of DLD in day-to-day clinical practice and to suggest

improvements to pathways for screening and monitoring of dementia in people with DS.

DLD in this clinic setting was used for two different purposes. Firstly, it was used as a screening
tool to identify people with DS and dementia at an early stage. Secondly, it was used as a tool
to monitor when a person with DS is diagnosed with dementia. Recognising people with DS at
a very early stage of dementia is often clinically challenging due to the nature of non-specific
symptoms (16). This is more challenging specially during the prodromal stage of dementia
when symptoms are not severe enough to meet the diagnostic threshold. This makes it
challenging to develop screening tools to detect early stages, particularly prodromal phases

of dementia.
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Our study showed a negative predictive value of 90% for a stable SCS in DLD. This suggests
that DLD without a change in repeated scores is useful for excluding a diagnosis of dementia
in the context of suspected dementia. Our results also showed that an increase in DLD scores
iste-be less useful in confirming dementia in people with DS, given the positive predictive value
of 40% for the DLD SCS scores. Interpretation of these findings to apply in clinical practice can
be challenging as validity of scores are influenced by multiple factors including confidence of
the carer giving information to complete DLD. Reliability of DLD is affected by poor inter-rater
reliability, as identified in our staff experience and other studies. One can argue if this can be
replaced by few generic questions to establish if there has been any change in functioning of
an individual. If there is no evidence for any change, there may not be a need to carry out a
DLD. However, if there is doubt, a DLD may be useful as a stable DLD score will suggest that it
is unlikely to be due to dementia. If there is a positive DLD, this will suggest the need for a

psychiatric assessment for dementia.

Our results showed that sensitivity was 80% for DLD SCS and 20% for DLD SOS. Specificity was
60% for DLD SCS and 73% for DLD SOS. The results are comparable to those of Rosner et al.
(2021), who used the same cut-off scores in 71 patients, and found that the sensitivity values
ranged from 58.3% to 72.2%, and the specificity values from 62.9% to 71.4% (12). Previous
literature reports the sensitivity and specificity separately for both SCS and SOS scores to have
varied considerably (13,17). It has been suggested that when the criteria are modified to
include a combination of the two scores, the specificity improves, and sensitivity remains

acceptable (18).

From an epidemiological perspective, a screening test must be both reliable (consistent) and
valid (sensitive and specific). Our data estimates the false positive rate are 40% and 27% for
cognitive and social scores, respectively. Administering a DLD to every service user annually

would therefore likely lead to over-investigation and over-referral to dementia clinics.

Factors that may affect the sensitivity and specificity include the fact that DLD may fail to
identify vascular dementia; moreover, organic illness, depression and sensory disability may
lead to false positive results (17). Behavioural problems in the absence of dementia have also

been reported to contribute to false positive results (18).
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Strengths of our study include the fact that we have established the validity of the DLD in a

particular service, by comparing outcomes with clinical diagnosis of dementia; our study

therefore helpfully adds to the literature on the validity of the DLD for use in patients with

Down Syndrome and intellectual disability. Moreover, we have also obtained quantitative and

qualitative information on clinicians' experience with using the DLD, which is also new and

useful information on the practical acceptability of the instrument. Limitations of our study

include the fact that the final sample size is fairly small (20 patients) and therefore results

obtained may not be accurately representative in this case. Furthermore, given the small

sample size we were unable to make any recommendations about altering the commonly-

used cut-off scores.

Considering all the above, we have prepared a decision-making tool (Appendix 1) to be used
to decide if DLD should be performed when seeing a person with DS. The tool is designed to
advise if performing a DLD is necessary for the patient. The first step involves whether there
is concern over a decline in function. Early signs of Alzheimer’s disease in Down’s syndrome
may often include a decline in executive functioning (19). For example, the person may need
to be prompted, may stop mid-task and wander off, may not be able to follow the steps of a
task, and not realise when making errors (20). There may be a change in various daily activities,

including personal care, showering, dressing, preparing a simple meal or a hot drink.

In cases where there are concerns about function declining, we suggest that a DLD should be
recorded. When there is an SCS increase > 7 and/or an SOS increase > 5 we suggest that a
referral for a psychiatric assessment should be made. At this point, there should be
consideration of requesting a full health screen and relevant bloods by the GP (21). This would
allow to rule-out reversible causes of dementia and delirium, including hypothyroidism,
infection, and folic acid abnormalities (e.g. in patients taking anticonvulsants) (22). A mental
state examination should also be performed, and a diagnosis of depression rather than
cognitive decline should be considered in cases where symptoms appear to fluctuate (22).
Where indicated, the clinician may consider requesting a CT or MRI brain scan to further

investigate the decline in function (21).

When there are no reported concerns about a decline in function, a DLD should still be

recorded in cases when there is no previous baseline DLD. This would allow longitudinal
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follow-up of any decline in function in the future. We suggest annual contact to determine
whether there have been any concerns about changes in function, and if this is the case to
follow the steps described above. We also suggest that annual contact should be made in
cases where a psychiatric assessment had taken place without leading to a dementia

diagnosis.

A quality improvement study is needed to be done to assess the effectiveness of this new

pathway.
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Appendix 1: Decision tool

DLD in adults with Down’s Syndrome: decision tool
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9 This tool is designed to advise if performing a DLD is necessary for this
patient.

Is there a concern over decline in
function?

17
18 A
19

20 NO YES
22

23

25 Is baseline DLD
26 recorded?

31 NO YES

: l l ,L

36 Record DLD not Record DLD
37 baseline DLD necessary

38
39
40
41

42 SCS increase < 7 SCS increase > 7

a4 SOS increase < 5 and/or
p» SOS increase 2 5

47 J

49 Referfora-psychiatrie
50 assessmentl. Screen for
51 Annual contact to find out of reversible causes of decline

there has been any decline in in function
functioning and follow the

54
55 flow chart above
56
57
58

59 No evidence for Diagnosis of dementia
60 dementia; Assess confirmed
fortreat other factors

that explain the
reported declineeauses
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Clinic census interrogated for patients with

Down’s syndrome

!

67 patients identified

Y

31 patients excluded: no DLD

Y

Y

16 patients excluded: single DLD only

20 patients with two or
more DLD scores
included

Figure 1. Flow-chart outlining patient recruitment process
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SCS increase of 27

points between

No SCS increase of >

7 points between

assessments assessments
Confirmed diagnosis

4 1
of dementia (5)
No diagnosis of

6 9

dementia (15)

N=20.

Table 1: Sensitivity and specificity two-by-two tables for DLD Cognitive scores in diagnosis of dementia.
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SOS increase of =5

points between

No SOS increase of 2

5 points between

assessments assessments
Confirmed diagnosis

1 4
of dementia (5)
No diagnosis of

4 11

dementia (15)

Table 2: Sensitivity and specificity two-by-two tables for DLD Social scores in diagnosis of dementia. N=20.
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Staff Survey Results

How confident are you in your ability to work
through a DLD questionnaire with a carer of
a person with an intellectual disability?

How helpful do you find the DLD
questionnaire to be for monitoring

progression of dementia in a person with...
How helpful do you find the DLD
questionnaire to be in considering dementia _

in a person with intellectual disability?

o

1 2 3 4 5 6 7 8 9

H 1. not at all helpful/confident m 2. very little helpful/confident

® 3. somewhat helpful/confident m 4. very helpful/confident

Figure 2. Results from staff survey (n=8) asking the following 3 questions: 1. How confident are you in your
ability to work through a DLD questionnaire with a carer of a person with an intellectual disability? 2. How
helpful do you find the DLD questionnaire to be for monitoring progression of dementia in a person with
intellectual disability? 3. How helpful do you find the DLD questionnaire to be in considering dementia in a
person with intellectual disability?
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Appendix 1: Decision tool

DLD in adults with Down’s Syndrome: decision tool

This tool is designed to advise if performing a DLD is necessary for this
patient.

Is there a concern over decline in

function?
NO YES
Is baseline DLD
recorded?
NO YES
j j v
Record DLD not Record DLD
baseline DLD necessary

— \

SCS increase <7 SCS increase > 7

SOS increase < 5 and/or

SOS increase 2 5

/

1. Screen for reversible

causes of decline in function
Annual contact to find out of

there has been any decline in 2.Refer for a psychiatric

functioning and follow the assessment
flow chart above
No evidence for Diagnosis of dementia
dementia; Assess for confirmed

other factors that
explain the reported
decline
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