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Very little is known about functional change in persons in the preclinical stage of AD. As 

currently conceptualized, functional impairment in Alzheimer’s disease (AD) is the final and 

somewhat remote downstream outcome of a cascade of preceding pathophysiological and 

clinical events characterizing AD: amyloid deposition, neurodegenerative cellular, metabolic 

and network pathway changes, tissue loss and atrophy, and significant cognitive decline. 

Given this prevailing conceptual framework, possible functional change in preclinical AD, 

and related clinical trial methodology, have received relatively little attention. For example, 

the 2013 draft guidance of the FDA for treatment of early stage Alzheimer’s disease 

anticipates that persons in the preclinical phase will only show subtle cognitive deficits “in 

the absence of any detectable functional impairment” (1), and that in these circumstances the 

field may be allowed to pursue valid and reliable cognitive assessments as a single primary 

efficacy measure (1).

This prevailing framework notwithstanding, a new perspective has recently begun to emerge 

concerning functional change and outcome measures in preclinical AD. The intriguing 

possibility that detectable functional change actually commences much earlier in the AD 

disease process, possibly as early as the preclinical stage, has recently been suggested (2, 3). 

In support of this proposition is the now well-established finding that functional impairment 

is clearly present in prodromal AD. Prior research by several groups (3–7) has shown that 

complex functional skills (Independent Activities of Daily Life, or IADLs) show impairment 

in patients with mild cognitive impairment (MCI) and continue to decline over time (5). In 

particular, financial capacity is a higher order functional skill that is highly sensitive and 

vulnerable to MCI and mild AD (4, 5, 8), which raises the possibility that measurable 

financial decline may also occur in persons with preclinical AD.

It should be noted that current diagnostic criteria for preclinical AD explicitly contemplate 

and posit incipient subtle cognitive changes emerging in the third or “late” stage of the 

preclinical phase (9). Consistent with this theoretical view, recent studies have shown 
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episodic memory impairments in older individuals with abnormal levels of brain amyloid 

(10, 11). The presence of detectable albeit subtle cognitive impairments in individuals with 

preclinical AD raises the possibility that associated subtle changes in complex functional 

activities may also be present and detectable.

A critical factor here is the sensitivity of the functional measure employed. Detection of 

functional impairment in cognitively normal individuals with preclinical AD will require 

instruments sensitive to subclinical cognitive and functional changes. Informant report 

measures commonly used to characterize functional decline in late MCI and AD type 

dementia likely lack sensitivity to detect these very subtle functional changes. In contrast, 

performance based assessment measures may have sufficient sensitivity as they can support 

finely grained quantitative measurement using performance and task completion time 

variables.

In the author’s view, in order to maximize detection of functional impairment in preclinical 

AD, proposed functional assessment measures should incorporate the following features:

1. Assess cognitively complex functional abilities relevant to independent living and 

sensitive to early decline in AD.

2. Assess the functional ability using an interval scaled, direct performance measure 

that evaluates performance variables in a highly detailed and granular manner.

3. Include time limitations for performance items in order to enhance item difficulty.

4. In addition to performance items, include task completion time variables in order to 

capture subtle processing speed changes.

Feature 1

Assess cognitively complex functional abilities relevant to independent living that are 

sensitive to early decline in AD.

Functional measures in preclinical AD should measure cognitively complex functional 

abilities relevant to independent living that will also have credibility to research participants 

and families, and clinicians and researchers. For example, financial capacity is a cognitively 

complex functional ability that is critical to independent functioning and that shows very 

early change and rapid decline in prodromal and clinical AD. The ability to manage finances 

is also an IADL that will likely have credibility as an outcome measure to older participants, 

family members, and other stakeholders.

Feature 2

Assess the functional ability using an interval scaled, direct performance measure that 

evaluates performance variables in a highly detailed and granular manner. In order to detect 

subtle subclinical functional change in preclinical AD, it is important to employ direct 

performance measures that are finely gradated and are interval scaled. Fine performance 

gradations together with interval scores can provide a level of quantitative precision that is 

needed to detect small signals in the data. Traditionally functional impairment in AD 
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dementia has been measured using self and informant report measures using diffuse, global 

rating scores and ordinal or categorical outcomes (eg., ratings such as “can do without help”, 

“can do with help”, “cannot do even with help”). Such global rating measures arguably lack 

the necessary gradation, precision and sensitivity to detect a small functional signal in 

preclinical AD.

Feature 3

Include time limitations for performance test items in order to enhance item difficulty.

In order to detect subtle subclinical functional change in preclinical AD, it is important to 

enhance item difficulty where possible. An easy and valuable way to increase performance 

item difficulty is to assign a time limit to completing individual performance items.

Feature 4

In addition to performance items, include task completion time variables in order to capture 

subtle processing speed changes.

In order to detect subtle subclinical functional change in preclinical AD, it is important to 

complement performance variables with task completion time variables. Timing variables 

offer an additional measurement dimension that is quantitatively precise (seconds of time) 

and that can tap subtle processing speed changes likely to be implicated in preclinical AD.

Proposed Financial Measure for Investigating Functional Change in 

Preclinical AD

Marson and colleagues at the University of Alabama at Birmingham (UAB) have 

empirically investigated financial capacity in MCI and AD for over a decade (4, 5, 8). They 

have found that financial capacity is very sensitive to AD type neurodegenerative change 

and believe that it is a good functional target for evaluation in preclinical AD.

The UAB group previously developed a clinical conceptual model of financial capacity and 

a related psychometric performance measure called the Financial Capacity Instrument (FCI) 

(4, 8). The FCI was designed for assessing dementia populations and has been used 

empirically to study declining financial skills in patient populations with MCI and dementia 

secondary to AD (4, 5, 8), and also in patient populations with MCI and dementia secondary 

to Parkinson’s disease (PD) (12). The FCI has also been used to identify cognitive correlates 

of financial skill impairment in MCI and AD (13), as well as in MRI imaging studies 

investigating structural brain changes linked to impaired financial skills in patients with 

MCI and AD (14, 15).

In an effort to detect financial changes present in earlier phases of AD, the UAB group 

recently developed a new functional assessment measure, the Financial Capacity Instrument

—Short Form (FCI-SF) (16). The FCI-SF is a brief performance measure of financial skills 

derived from the FCI long form. Designed to be sensitive to financial declines associated 

with transition from MCI to mild AD type dementia, it focuses on more complex financial 
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skills and tasks. The FCI-SF measures constructs of financial conceptual knowledge, 

monetary calculation, use of a checkbook and register, and use of a bank statement. The 

FCI-SF also includes time limits on performance items, as well as multiple variables 

measuring time to completion of FCI-SF tasks. The FCI-SF takes 15 minutes or less to 

administer to cognitively normal older adults, and has a detailed well-operationalized 

scoring system. The author believes that the FCI-SF fulfills the four measure characteristics 

set forth above for an assessment measure sensitive to subclinical functional decline in 

preclinical AD.

A fuller description of the development and psychometric characteristics of the FCI-SF can 

be found elsewhere (16, 17).

Proposed Method to Investigate Functional Impairment in Preclinical AD

The sensitivity of functional assessment measures like the FCI-SF can be field tested in 

community samples of cognitively normal elderly positive for an AD biomarker. Such 

biomarkers include CSF positivity for abnormal levels of beta amyloid and/or tau, and PET 

neuroimaging such as PiB that shows positivity for abnormal brain levels of amyloid. Based 

on the distribution of the AD biomarker, cross-sectional older adult samples can be divided 

into biomarker positive and negative subgroups. For example, using PiB imaging, a sample 

can be divided into cognitively normal older adults with abnormal levels of amyloid 

deposition (A+) and cognitively normal adults without abnormal amyloid deposition (A−).

With the sample subdivided by biomarker status, one can then statistically compare the A+ 

and A− groups on study demographic factors, cognitive and personality variables, and on the 

selected functional measure’s performance and task completion time variables.

One can next use logistic regression to develop a predictor model of study participants’ 

amyloid status (positive/negative), and specifically examine how well the FCI-SF or other 

functional measure’s significant performance and timing variables predict amyloid status in 

relation to the study’s demographic, cognitive, and personality variables. This cross 

sectional model, together with data supporting measure sensitivity to longitudinal change, 

can help determine the suitability of the functional measure as a possible outcome measure 

in AD clinical and prevention trials.

Acknowledgments

Supported by grant AG021927 (Marson, PI) from the National Institute on Aging, and a grant from the National 
Endowment for Financial Education (NEFE).

References

1. Food and Drug Administration. Draft Guidance for Industry on Alzheimer’s Disease: Developing 
Drugs for the Treatment of Early Stage Disease; Availability. A Notice by the Food and Drug 
Administration on 02/08/2013; 78 FR 9396, Page: 9396–9397; Agency/Docket Number:Docket No. 
FDA-2013-D-0077; Document Number:2013-02863Shorter URL: https://federalregister.gov/a/
2013-02863

Marson Page 4

J Prev Alzheimers Dis. Author manuscript; available in PMC 2016 February 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://federalregister.gov/a/2013-02863
https://federalregister.gov/a/2013-02863


2. Marshall GA, Amariglio RE, Sperling RA, Rentz DM. Activities of daily living: Where do they fit 
in the diagnosis of Alzheimer’s disease? Neurodegener Dis Manag. 2012; 2:483–491. [PubMed: 
23585777] 

3. Farias ST, Chou E, Harvey DJ, et al. Longitudinal trajectories of everyday function by diagnostic 
status. Psychol Aging. 2013; 28:1070–5. [PubMed: 24364409] 

4. Griffith HR, Belue K, Sicola A, et al. Impaired financial abilities in mild cognitive impairment: a 
direct assessment approach. Neurology. 2003; 60:449–57. [PubMed: 12578926] 

5. Triebel K, Martin R, Griffith HR, et al. Declining financial capacity in mild cognitive impairment: 
A one-year longitudinal study. Neurology. 2009; 73:928–34. [PubMed: 19770468] 

6. Jefferson AL, Byerly LK, Vanderhill S, et al. Characterization of activities of daily living in 
individuals with mild cognitive impairment. Am J Geriatr Psychiatry. May.2008 16:375–383. 
[PubMed: 18332397] 

7. Tomaszewski Farias S, Mungas D, Reed BR, Harvey D, Cahn-Weiner D, DeCarli C. MCI is 
associated with deficits in everyday functioning. Alzheimer Dis Assoc Disord. 2006; 20:217–23. 
(2006). [PubMed: 17132965] 

8. Marson DC, Sawrie SM, Snyder S, et al. Assessing financial capacity in patients with Alzheimer 
disease: A conceptual model and prototype instrument. Arch Neurol. 2000; 57:877–84. [PubMed: 
10867786] 

9. Sperling R, Aisen PA, Beckett LA, et al. Toward defining the preclinsnd Dementia. 2011 May; 7(3):
280–92.

10. Rentz DM, Amariglio RE, Becker JA, et al. Face-name associative memory performance is related 
to amyloid burden in normal elderly. Neuropsychologia. 2011; 49(9):2776–2783. [PubMed: 
21689670] 

11. Sperling RA1, Johnson KA, Doraiswamy PM, et al. Amyloid deposition detected with florbetapir 
F 18 ((18)F-AV-45) is related to lower episodic memory performance in clinically normal older 
individuals. Neurobiol Aging. 2013 Mar; 34(3):822–31. Epub 2012 Aug 9. 10.1016/
j.neurobiolaging.2012.06.014 [PubMed: 22878163] 

12. Martin RC, Triebel K, Kennedy R, et al. Impaired financial abilities in Parkinson’s disease patients 
with mild cognitive impairment and dementia. Parkinsonism and Related Disorders. 2013; 
19:986–990. Online publication July 27, 2013. 10.1016/j.parkreldis.2013.06.01713 [PubMed: 
23899743] 

13. Sherod MG, Griffith HR, Copeland J, et al. Neurocognitive predictors of financial capacity across 
the dementia spectrum: normal aging, MCI, and Alzheimer’s disease. J International 
Neuropsychological Society. 2009; 15(2):258–267.

14. Griffith HR, Stewart CC, Stoeckel LE, et al. MRI volume of the angular gyri predicts financial 
skill deficits in people with amnestic mild cognitive impairment. J of the American Geriatrics 
Society. 2010; 58:265–274.

15. Stewart CC, Stoeckel LE, Griffith HR, et al. MRI volume of the medial frontal cortex predicts 
financial capacity in patients with mild Alzheimer’s disease. Brain Imaging and Behavior. 2013 
Mar 17. 2013. [Epub ahead of print]. 

16. Marson, DC.; Triebel, KL.; Gerstenecker, A.; Martin, RC.; Edwards, K.; Pankratz, VS.; Swenson-
Dravis, D.; Petersen, RC. Detecting declining financial skills in preclinical Alzheimer’s disease: 
the Financial Capacity Instrument–Short Form; Poster presentation at the 10th annual conference 
of the International Society for CNS Clinical Trials and Methodology (ISCTM); Boston, 
Massachusettts. Oct 7. 2014 

17. Marson DC, Triebel KL, Gerstenecker A, Martin RC, Edwards K, Pankratz VS, McPherson T, 
Swenson-Dravis D, Petersen RC. Detecting functional impairment in preclinical Alzheimer’s 
disease using a brief performance measure of financial skills. (in preparation). 

Marson Page 5

J Prev Alzheimers Dis. Author manuscript; available in PMC 2016 February 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


