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METHOD
The sample is comprised of 1/3 healthy subjects
(n=67) and 133 amnestic mild cognitive impairment
(MCI) patients. We employed classical test theory
and item response theory (IRT; parametric and non-
parametric) to investigate the construct validity of a
subset of 10-items drawn from the 36-item
functional impairment scale (FIS; modified Clinical
Dementia Rating scale; Duara et al., 2010). In
accordance with the FDAs guidance relating to DDT
qualification (i.e., FDAs fit-for-purpose), we sought to
scrutinize social-type functional status items that
may be more appropriate for the early stages of
dementia; social interaction performance may be
more sensitive than traditional functional tasks
(FDA guidance, Early Alzheimer’s, Developing Drugs
for Treatment, 2018; Sperling et al. NIA/AA working
group, 2011). A second criteria was that the items
be meaningful to patients (FDA guidance, Patient-
focused Drug Development, 2018). To further support
the relevance of the proposed construct for use in
MCI, we examined predictive validity.

Scrutinizing social interaction as a functional status drug development tool (DDT) for use in pre-dementia 

Least challenging item/most 
impaired; minority  of observers 
endorse worse performance 
(9%)

Item scoring: 
0= No change
.5=Questionable worse
1=Worse (but not re-
quiring assistance)
______________
2=Much worse 
(requiring 
assistance)

Lowest factor loadings observed (blue parenthesis):‘self-motivated to engage 
family/community’’ item–.41. The remaining items loaded from .46 to .80; 
‘reacting as before in social situations’ & ‘taking people’s feelings into account’ 
presenting with the highest loadings (.78 & .80). 

Lowest IRT-derived item H coefficients [red brackets] observed for ‘self-
motivated’ & ‘impatient/impulsive in public’; highest H =‘reacting as before in 
social situations’ & ‘taking people’s feelings into account’. Evaluating item H: 
acceptable (.30) to strong ( ≥ .50).

Most challenging item/least impaired;
most observers endorse worse performance 
(70%)

Table above: Outcomes identified as meaningful to amnestic MCI patients. This 
qualitative data (Ropacki et al., 2017) is derived from the FDA-funded Critical Path 
Institute’s Coalition Against Major Diseases (CAMD) & Patient-Reported Outcomes.

Similar to FA findings, unrotated  principal components analysis (PCA) resulted in 2 
factors: eigenvalues > 1; 1st component accounted for 40% of the variance; 1st 
eiganvalue was ~3x > than the 2nd (4.1 to 1.2). PCA loadings ranged from .48 to .79.

RESULTS
First, a subset of 10 FIS items that present with
Face validity for social interactions. Construct
validity: Unrotated FA resulted in 2 factors:
eigenvalues > 1; first factor accounted for 41% of
the variance; 1st eiganvalue was ~3x > than the 2nd
(3.6 to .61). The non-parametric IRT (Mokken
scaling) indicated a construct of medium strength
(Total H coefficient =.40). One item fell below the
accepted lower bound item H value of .30, i.e., ‘self-
motivated’−supporting FA & PCA findings. Removing
this item improved the Total H coefficient to .44–
scale of medium strength. Predictive validity
(arguably, additional support for fit-for-purpose):
The raw sum score as a continuous variable (9-item
sum) in binary logistic regression (MCI vs. Normal);
endorsing worse performance on one additional item
increased the odds of MCI by ~ 50% (OR, 1.55; 95%
CI 1.27 to 1.89, p <.001; adjusted for age, gender,
education, & race). Additional Construct validity: A
formal hierarchy of difficulty, the invariant item
ordering property (IIO), indicated that the
‘Impatient/impulsive in public situations’ item
presented significant violations. If removed, the
construct reflects a medium-to-strong scale item
hierarchy (HT.=47); Rho Reliability =. 79.
Evaluating scale H: ≥ .50 reflects a strong scale.

fit-for-purpose ?

Convergent validity: FIS 9-item total score association with hippocampal 
volume (Pearson correlation; **= p < .01)
Left hippocampal volume correlation= -.29**
Right hippocampal volume = -.30**

Mean total score
of 9-items, 
normal subjects: 
1.40 (SD, 1.42)

Mean total score, 
patients: 3.37 
(SD, 2.45) 

Difference, p 
<.01; large effect 
size, Cohen’s d= 
.97The FIS questionnaire asks the observer/caregiver (ObsRO):

For the following items consider: “Compared to his/her
best performance in adult life, provide one of the
following answers describing his/her current performance.”

CONCLUSIONS
Findings support a working prototype of
functional status that is both sensitive to early
stages of dementia (psychometrically
represented by a reasonable match between
item/task difficulty and person ability) and
meaningful to patients. The proposed
instrument, social interactions, presents with
good construct validity–a functional continuum
from remembering recent conversations to more
obvious social impairment related to routine
hygiene.

The figure above reflects a person-item map derived from parametric IRT–Rasch analysis. Rasch analysis indicated acceptable fit to 
the model (x2=22.55, df=16, p=0.13). The results support the property of invariance, i.e., instrument properties are likely reproducible in a
separate sample of healthy and MCI subjects. T= position of item category thresholds: T1= transition from category 0 (‘No change’) to 
‘Questionable worse’, & T2=  transition from ‘Questionable worse’ to ‘Worse/Much worse’ (‘motivation’ & ‘impatient/impulsive’ items 
were excluded from the analysis).

INTRODUCTION (AIMS)
Preclinical stages of Alzheimer’s pose substantial
challenges: our understanding of pathological
mechanisms is still evolving and current functional
status instruments typically lack the sensitivity
needed to detect subtle impairment within this
range. The aim of this study is to construct a
functional status scale (prototype) with the potential
to be used as a drug development tool (DDT) that is
sensitive for use in early stages of dementia.

Scree plot from Exploratory Factor 
Analysis (FA); principal axis factoring
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The figures at right reflect 
item response functions 
for pairs of items, used to 
investigate the invariant 
item ordering property 
(IIO). The functions were 
derived from non-
parametric IRT Mokken 
scaling. The latter figures 
present with significant 
violations of IIO, both 
involving the ‘Impatient/ 
impulsive item. 

‘Memory for conversations’ (solid 
line) and ‘Memory for words’ (dashed)

‘Memory for words’ (solid line) and 
‘Impatient/impulsive’ (dashed)

‘Memory for names’ (solid line) and 
‘Impatient/impulsive’ (dashed)

The European Medicines Agency has approved hippocampal volume for enrichment 
trials; the FDA provided a letter of support for hippocampal enrichment in 2015; 
while functional status clinical outcome assessment instruments are under 
development for pre-dementia, currently it remains an ‘unmet need’. Table adapted
from Critical Path Institute’s webpage (Jan. 2020).

Methodological Question: Can we develop a functional status instrument 
that is sensitive within the range of pre-clinical AD to MCI, and 
meaningful to patients?

Proposed Novelty: Validation of a  functional status instrument in the early 
stages of dementia (fit-for-purpose) and meaningful to patients (patient-
centered).

Disadvantages: Working with preexisting data, e.g., item 6 (‘recognize/insight 
into errors’) does not specifically reference a social context. Also, items were 
derived from the CDR (a dementia screener); in the current sample (healthy & 
MCI) very few people endorsed item score 2– ‘Much worse’.
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