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Outline

1. Why is measuring delirium in dementia an issue?
2. What evidence is there that measurement differs in dementia?
3. Potential strategies and work in progress on measurement of 

delirium in dementia
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My perspective

• Epidemiologist, methodologist, psychometrician
• Not a clinician
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Is this interesting? This Notice Of Funding Opportunity invites research 
applications focused on understanding the underlying 
pathophysiology of cognitive fluctuations in people 
diagnosed with Alzheimer’s Disease- Related Dementias 
(ADRD).

Cognitive fluctuations are intermittent episodes of 
decreased alertness, attention, and responsiveness that 
occur in some patients with dementia. Episodes can last 
from seconds to days, occur unpredictably (e.g., do not 
happen only in the evenings, as with “sun-downing”), and 
tend to resolve on their own, with the patient eventually 
returning to their baseline state.

Cognitive fluctuations are a core clinical feature of Dementia 
with Lewy Bodies (DLB) and are estimated to occur in up to 
90% of these patients. However, they are not unique to DLB 
and are believed to be present in 20% of patients with 
Alzheimer’s Disease and 30-50% of patients with [Vascular 
Contributions to Cognitive Impairment and Dementia 
(VCID)].
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1. Why is measuring delirium in 
dementia an issue? 
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Why is measuring delirium in dementia an 
issue?
1. Delirium and dementia: overlapping signs and symptoms

• Cognitive impairment
• Sleep disturbance
• Emotional / mood disturbance

2. Distinguishing features are hard to assess
• Timing of onset
• Cause(s) of symptoms
• Pattern of cognitive impairments (attention, awareness, vs other 

domains)
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2. What evidence is there that 
measurement of delirium differs 
in dementia?
Differential sensitivity / specificity for delirium by dementia / no dementia [?]
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Richardson, S., Lawson, R. A., Price, A., & Taylor, J. P. (2023). Challenges in diagnosis and 
management of delirium in Lewy body disease. Acta Psychiatrica Scandinavica, 147(5), 
475-480.
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Shrestha, P., & Fick, D. M. (2023). Recognition of delirium superimposed on dementia: Is there an ideal 
tool? Geriatrics, 8(1), 22.

Measure and Study Dem No Dem Dem No Dem

3D-CAM (Marcantonio ER et al. 
Ann Intern Med. 2014:161(8);554)
N* = 81

96 93 93 96

4-AT (Bellelli G et al. Age and 
ageing. 2014:43(4);496)
N* = 101

94 83 65 91

Sensitivity Specificity

Diagnostic test accuracy for delirium
According to presence / absence of dementia

Only 2 studies in Shrestha & Fick’s 2023 review compared, in the same overall 
sample, the diagnostic test accuracy of a delirium identification tool stratified by 
the presence or absence of dementia. Both studies find that standard 
delirium tools (3D-CAM, 4-AT) are more sensitive, but also less specific, to 
delirium when dementia is present (versus when dementia is absent).

N* = effective per-group sample size (harmonic mean of N(dementia), N(no dementia))



2. What evidence is there that 
measurement of delirium differs 
in dementia?
Differential sensitivity / specificity for delirium by dementia [maybe not]
What about the measurement of delirium severity?
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Comments on: 
Trzepacz, P. T., Mulsant, B. H., Amanda Dew, M., Pasternak, R., Sweet, R. A., & Zubenko, G. S. (1998). Is 
delirium different when it occurs in dementia? A study using the delirium rating scale. Journal of 
Neuropsychiatry and Clinical Neuroscience, 10(2), 199-204.

• Authors found no evidence for differences of the presentation 
of delirium according to whether a patient had dementia

• Sample was small 
• 18 delirious-no-dementia
• 43 delirious-with-demented

• Only large effects could have been detected (Cohen’s d >= 0.8)
• Trzepacz et al (1998) cannot rule out more subtle delirium 

measurement differences according to dementia



CONCLUSION
2. What evidence is there that measurement of delirium differs in 
dementia?

• I did not identify a lot of high-quality research on this question
o Few studies with both Demented and Non-Demented
oSmall sample size, esp. for studies of delirium severity

• No strong evidence of measurement differences
oRemember, sensitivity and specificity are sample statistics and not 

properties of a test or instrument (Kraemer HC, 1992, Evaluating Medical 
Tests: Objective Quantitative Guidelines. Sage)
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3. Potential strategies and work in 
progress on measurement of 
delirium in dementia
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Variance decomposition
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Royall and Palmer’s δ

• For the past dozen years or so, Don Royall and Raymond Palmer 
have been investigating a variance decomposition approach to 
modeling dementia progression. 
• The variance component, or latent variable, used to quantify 

dementia severity is labeled δ
• Their models separate covariance in common to 

neuropsychological performance (g’) from covariance common to 
neuropsychological performance and functional impairment (δ)
• This approach could be applied to delirium (severity) 

measurement
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Royall, D. R., & Palmer, R. F. 
(2012). Getting Past “g”: 
Testing a New Model of 
Dementing Processes in 
Persons Without Dementia. 
The Journal of neuropsychiatry 
and clinical neurosciences, 
24(1), 37-46.
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Based on Figure 2: Royall, D. R., Palmer, R. F., & O'Bryant, S. E. (2012). Validation of a latent variable 
representing the dementing process. J Alzheimers Dis, 30(3), 639-649. https://doi.org/10.3233/JAD-2012-
120055
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BASIL-II
BASIL - Better Assessment of Illness: Delirium Severity Measures for Persons 
with and without Dementia
R01-AG044518

Inouye & Jones, MPIs
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Background: BASIL-I
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Measurement development epicycles
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Jones RN et al. JAMA Intern Med. 2019:179(2);231-239 (https://pmid.us/30556827)
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Schulman-Green D et al. Qual Life Res. 2019:28(9);2565-2578 (https://pmid.us/31102155)
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Gross AL et al. BMC Med Res Methodol. 2018:18(1);92 (https://pmid.us/30200896)
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Vasunilashorn SM et al. Dement Geriatr Cogn Disord. 2020:49(1);77-90 (https://pmid.us/32554974)



Delirium severity 
assessment: domain 
framework
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Vasunilashorn SM et al. Dement Geriatr Cogn 
Disord. 2020:49(1);77-90 
(https://pmid.us/32554974)



Delirium severity 
assessment: 
Psychometric 
modeling and 
DEL-S instrument 
development
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Vasunilashorn SM et al. Dement Geriatr 
Cogn Disord. 2020:49(1);77-90 
(https://pmid.us/32554974)



Delirium severity assessment: DEL-S 
Instrument validation
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Vasunilashorn SM et al. JAMA Netw Open. 2022:5(3);e226129 
(https://pmid.us/35357447)
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Helfand BKI et al. Dement Geriatr Cogn Disord. 2022:51(2);110-119 (https://pmid.us/35533663)



BASIL-II
BASIL - Better Assessment of Illness: Delirium Severity Measures for Persons 
with and without Dementia
R01-AG044518

Inouye & Jones, MPIs
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Measurement development epicycles
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Schulman-Green D et al. J Am Geriatr Soc. 2022:70(5);1495-1503 (https://pmid.us/34951704)
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Schulman-Green D et al. J Am Geriatr Soc. 2022:70(5);1495-1503 (https://pmid.us/34951704)



BASIL-II Field Study
• Prospective cohort study of older adults (target N=500) 

• 3 sites
1. Hospital inpatients admitted for an acute medical condition (Boston)
2. Patients scheduled for elective surgery (Florida)
3. Long-term care or post-acute residents at a skilled nursing facility who experience an acute illness (New York)

• Reference standard rater will conduct a structured interview with participants and their caregivers to 
assess cognitive function and delirium at pre-illness baseline (except in the acute medical inpatient 
group) and then in a follow-up evaluation 1-2 days after an acute event or surgical procedure. 

• Final diagnoses will be made by an experienced, interdisciplinary gold standard adjudication team.

• Trained research associates administer the DEL-S and DEL-S-AD (as modified given expert panel 
review) during the follow-up evaluation.  

• Psychometric modeling and modification of DEL-S-AD
• P
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Conclusion and discussion

• Delirium and dementia share similar presentation, which would 
seem to make differential assessment difficult, but there is not 
strong evidence to support that in the literature
• BASIL-II will be large enough to

1. Detect subtle delirium measurement difference according to dementia 
status, quantify their effect on (a) case identification and (b) severity 
measurement

2. Develop new measures of delirium severity (DEL-S-AD) that are 
optimized for the rating of delirium severity in the presence of dementia

3. Harmonize DEL-S and DEL-S-AD scales such that data from the two 
measures can be combined and compared
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Questions
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