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The Methodological Question Being Addressed: 
Can we develop a functional status instrument that is sensitive within the range of pre-clinical 

AD to MCI, and meaningful to patients? 

 
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. The aim of this study is to construct/validate a 

functional status drug development tool (DDT) that is sensitive for use in the very early stages of 

dementia. 
 
METHOD 
In a sample that was comprised of 1/3 healthy subjects (n=67) and 133 mild cognitive impairment 

(MCI) subjects, we employed classical test theory and item response theory (IRT; parametric and 

non-parametric) methods to investigate the construct validity of an observer-reported functional 

status scale derived from the functional impairment scale (FIS, modified CDR; Duara et al., 

2010). In accordance with the FDAs guidance relating to DDT qualification, we sought to 

examine a subset of items that capture social interactions, as they may be more sensitive than 

traditional functional tasks (FDAs fit-for-purpose); a 2nd criteria for the selected subset was that 

the items be meaningful to patients (FDAs patient voice). 

 

RESULTS 

Selection of ten FIS items that present with face validity for social interactions, as well as 

previously identified as meaningful to MCI patients (Ropacki et al., 2017). Unrotated principal 

components analysis resulted in 2 components: eigenvalues > 1; first component accounted for 

40% of the variance; first component was ~3x greater than the second (3.6 to .61). Lowest 

loading observed was for the ‘self-motivated to engage family/community’’ item–.41. The 



remaining items loaded from .46 to .80; ‘reacting as before in social situations’ and ‘taking 

people’s feelings into account’ presenting with the highest loadings (78 & .80). The non-

parametric IRT (Mokken scaling) indicated a construct of medium strength (H coefficient =.40). 

One item fell below the accepted lower bound value of .30, i.e., ‘self-motivated’. Removing this 

item improved the total H coefficient to .44. Assessment of the invariant item ordering property 

(IIO; i.e., formal hierarchy of item difficulty) indicated that the ‘impulsive in public situations’ 

item presented with significant violations. Removing this item resulted in a medium-strong scale 

hierarchy (HT.=47). Reliability of the final 8-item scale was good, Rho=.79. Parametric IRT 

(Rasch analysis) indicated an acceptable fit to the model (x2=22.55, df=16, p=0.13), supporting 

the property of sample invariance, i.e., instrument properties are likely reproducible in a separate 

population of healthy and MCI subjects. The most challenging item was ‘remember recent 

conversations’ (logit value= -2.96) and the least challenging [most impaired] were ‘personal 

hygiene’ (2.20) & ‘taking people’s feeling into account’ (1.33). 

 

CONCLUSIONS 
Findings support a working prototype of functional status that is both sensitive to early stages of 

dementia (psychometrically represented by a good match between item/task difficulty and person 

ability) and meaningful to patients. The proposed function instrument, related to social 

interactions, presents with good construct validity–a functional continuum from remembering 

recent conversations to more obvious social impairment related to routine hygiene. 
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