
Functional Activities Questionnaire items that best discriminate 
and predict progression from clinically normal to mild cognitive 
impairment

Gad A. Marshall, M.D.a,b,c,d,*, Amy S. Zoller, B.A.c,e, Natacha Lorius, B.A.a,b,c,d, Rebecca E. 
Amariglio, Ph.D.a,b,c,d, Joseph J. Locascio, Ph.D.c,d, Keith A. Johnson, M.D.a,b,c,f, Reisa A. 
Sperling, M.D.a,b,c,d, Dorene M. Rentz, Psy.D.a,b,c,d, and for the Alzheimer’s Disease 
Neuroimaging Initiativeg

aCenter for Alzheimer Research and Treatment, Brigham and Women’s Hospital, Harvard 
Medical School, Boston, MA 02115, USA

bDepartment of Neurology, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA 
02115, USA

cMassachusetts Alzheimer’s Disease Research Center, Massachusetts General Hospital, 
Harvard Medical School, Boston, MA 02114, USA

dDepartment of Neurology, Massachusetts General Hospital, Harvard Medical School, Boston, 
MA 02114, USA

eDepartment of Psychiatry, Massachusetts General Hospital, Harvard Medical School, Boston, 
MA 02114, USA

fDepartment of Radiology, Massachusetts General Hospital, Harvard Medical School, Boston, MA 
02114, USA

Abstract

Background—Impairment in instrumental activities of daily living (IADL) emerges in the 

transition from mild cognitive impairment (MCI) to Alzheimer’s disease (AD) dementia. Some 

IADL scales are sensitive to early deficits in MCI, but none have been validated for detecting 

subtle functional changes in clinically normal (CN) elderly at risk for AD.

Methods—Data from 624 subjects participating in the Alzheimer’s Disease Neuroimaging 

Initiative and 524 subjects participating in the Massachusetts Alzheimer’s Disease Research 

Center, which are two large cohorts including CN elderly and MCI subjects, were used to 

determine which Functional Activities Questionnaire items best discriminate between and predict 

progression from CN to MCI.
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Results—We found that “Remembering appointments” and “assembling tax records” best 

discriminated between CN and MCI subjects, while worse performance on “paying attention and 

understanding a TV program”, “paying bills/balancing checkbook”, and “heating water and 

turning off the stove” predicted greater hazard of progressing from a diagnosis of CN to MCI.

Conclusions—These results demonstrate that certain questions are especially sensitive in 

detecting the earliest functional changes in CN elderly at risk for AD. As the field moves toward 

earlier intervention in preclinical AD, it is important to determine which IADL changes can be 

detected at that stage and track decline over time.
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Introduction

Impairment in activities of daily living (ADL) is a major feature of Alzheimer’s disease 

(AD) dementia and a significant source of caregiver burden. Basic ADL consist of activities 

such as dressing, grooming, bathing, toileting, and feeding oneself, while instrumental ADL 

(IADL) consist of activities such as preparing meals, performing household chores, running 

errands, traveling outside of one’s neighborhood, keeping track of one’s schedule and 

appointments, managing the finances, and doing the taxes.

Many IADL scales have been validated for the assessment of functional impairment in 

dementia, but few have been shown to be helpful in earlier disease stages such as amnestic 

mild cognitive impairment (MCI) [1]. Indeed, the total impairment score from the 

Functional Activities Questionnaire (FAQ) [2], a commonly used subjective IADL scale, has 

been helpful in MCI, but has usually failed to demonstrate early functional changes in 

clinically normal (CN) elderly at risk for AD due to significant floor effects noted on the 

total score of CN individuals [3,4].

However, the notion that IADL impairment starts only at the stage of mild dementia has 

been challenged. Several studies using large well-characterized cohorts have shown that 

mild impairment in IADL is already present at the stage of MCI, preceding mild dementia 

[3–5]. This is also reflected in the revised criteria for MCI that allow for the presence of 

mild IADL changes [6]. IADL depend on multiple cognitive functions, which are affected 

early on in the AD trajectory; therefore, it is not surprising that changes in IADL could be 

detected early on if sensitive enough assessments are used [1,3,7]. However, in the recently 

issued guidance by the Food and Drug Administration (FDA) for the design of clinical trials 

in early AD, recommendations were made to use a global functioning scale (combining 

cognition and IADL) at the stage of prodromal AD (MCI due to AD) and a sensitive 

cognitive measure alone at the stage of preclinical AD because of the lack of sensitive IADL 

scales for those early AD stages [8]. Therefore, better IADL scales, capturing vital concerns 

of individuals with early AD, need to be developed in order to address this important gap.
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A study employing the Alzheimer’s Disease Neuroimaging Initiative (ADNI) data, assessed 

individual FAQ items and showed that “remembering appointments” and “assembling tax 

records” were most sensitive in differentiating CN from MCI subjects at baseline [5]. 

However, this study did not adjust for various covariates and did not determine the 

longitudinal potential of those items in predicting disease progression. We therefore decided 

to extend these analyses in the ADNI cohort, as well as replicate them in a separate well-

characterized cohort from the Massachusetts Alzheimer’s Disease Research Center 

(MADRC). The objective of the current study was to determine which of the 10 FAQ items 

are most sensitive to early IADL changes by assessing which items best discriminate 

between CN and MCI diagnoses cross-sectionally and which items best predict longitudinal 

progression from CN to MCI after adjusting for important demographic characteristics. We 

hypothesized that items which involve more complex tasks that rely on multiple cognitive 

functions (ex: managing the finances) and items that depend on intact memory (ex: 

remembering appointments), which is affected the earliest in AD, will emerge from these 

analyses. The results of the current study could then serve as the basis for the development 

of a more sensitive IADL scale for preclinical AD.

Methods

Subjects

The study sample consisted of two separate cohorts. For one cohort, data were obtained 

from the ADNI study (adni.loni.usc.edu, PI Michael W. Weiner), a large multi-center, 

observational, biomarker study previously described in detail [3,9].

For the other cohort, data were obtained from the MADRC clinical core longitudinal 

research cohort at a single site previously described in detail [10]. The MADRC is one of 29 

National Institute on Aging Alzheimer’s Disease Centers (ADC) with each center collecting 

longitudinal clinical and biomarker data from its subjects. Annual evaluations follow the 

ADC Uniform Data Set (UDS) protocol and consist of a standard medical history, 

neurological exam, neuropsychological test battery, and the Clinical Dementia Rating 

(CDR) [11,12].

Six hundred and twenty four subjects (229 CN, 395 MCI) participating in ADNI evaluated 

every 6 to 12 months, and 524 subjects (335 CN, 189 MCI) participating in the MADRC 

longitudinal cohort evaluated annually were included in the current analyses. The two 

cohorts were analyzed separately.

ADNI and MADRC subjects at baseline were generally in good health and medically stable, 

and had a study partner able to provide collateral information about the subject’s daily 

functioning, cognition, and behavior. ADNI subjects at baseline were ages 55 to 90 

(inclusive), did not have significant cerebrovascular disease and had a Modified Hachinski 

Ischemic Score [13] ≤ 4, and did not have active psychiatric disorders and had a Geriatric 

Depression Scale, short form [14] ≤ 5. In contrast, MADRC subjects at baseline were ages 

43 to 95 years old (inclusive), and there were no specific cerebrovascular or psychiatric 

exclusion criteria for those subjects.
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For ADNI, subjects were assigned to diagnostic groups (CN or amnestic MCI) by site 

investigators at baseline as previously described [3,9]. CN subjects had a CDR [15] global 

score of 0, Mini-Mental State Examination (MMSE) [16] score of 25–30 (inclusive), and no 

significant memory impairment (performed within 1.5 standard deviations of education 

adjusted cut-off scores on the delayed recall portion of one Logical Memory story (LM-IIa) 

of the Wechsler Memory Scale-Revised (WMS-R) [17]). MCI subjects were amnestic, 

single or multiple domain, had a CDR global score of 0.5 and memory box score ≥ 0.5, 

MMSE score of 24–30 (inclusive), a memory complaint, objective memory loss on the 

WMS-R LM-IIa, essentially preserved IADL (no cut-off on a specific test was used to 

determine this; it was based on qualitative clinical judgment by the site investigator), and 

were not demented.

For MADRC, subjects were assigned to diagnostic groups (CN or amnestic MCI) by an 

experienced clinician and then a consensus diagnosis was made. Diagnoses were based on 

clinical history, UDS neuropsychological test battery results, and the CDR. However, unlike 

in ADNI, strict cut-offs for neuropsychological tests were not followed to determine 

diagnosis. CN subjects performed normally on neuropsychological testing in all domains 

and the majority (92%) had a CDR global score of 0. MCI subjects amnestic, single or 

multiple domain, had subjective memory complaints (either by self or informant report), 

objective memory impairment on either the WMS-R LM-IIa, the Free and Cued Selective 

Reminding Test [18], or the California Verbal Learning Test [19], essentially preserved 

IADL (determined by a clinician without a strict cut-off), and did not meet criteria for 

dementia.

The study was approved by the Institutional Review Board (IRB) of each participating 

ADNI site and by the Partners IRB for the MADRC. Written informed consent was obtained 

from all subjects and study partners prior to initiation of any study procedures in accordance 

with local IRB guidelines.

Clinical assessments

The Functional Activities Questionnaire (FAQ) is a subjective scale consisting of 10 items 

assessing IADL [2]. It is administered to an informant. The score range for each item is 0–3 

(higher scores indicate greater impairment; 0 = normal or never did but could do now; 1 = 

has difficulty but does by self or never did but would have difficulty now; 2 = requires 

assistance; 3 = dependent). There is no established cut-off score for IADL impairment on the 

FAQ. However, one study reported that a total FAQ score (sum of all 10 item scores; range 

0–30) of ≥ 6 is suggestive of functional impairment [20]. Moreover, recent studies have 

shown that the total FAQ score can discriminate well between CN, MCI, and mild AD 

dementia subjects [3,4].

Statistical analyses

Statistical and graphical analyses were performed using SAS Version 9.3 and JMP Pro 

Version 10. We performed a parallel set of analyses on the ADNI and MADRC cohorts with 

the intention of replicating the results in two independent cohorts.
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Cross-sectional analyses

In order to determine which FAQ items best differentiated subjects with baseline diagnoses 

of CN versus MCI, we conducted a backward elimination (cutoff p≤0.01) linear 

discriminant analysis of the two groups using all 10 FAQ items as the initial pool of 

discriminators. Covariates associated with diagnosis (see Table 1) were included in the 

model—baseline age, sex, years of education, and the American National Adult Reading 

Test intelligence quotient (AMNART IQ) [21] (an estimate of premorbid intelligence, 

serving as a proxy of cognitive reserve). Because the FAQ items have only a few discrete 

values, which may violate the normality assumptions of discriminant analyses, backward 

elimination logistic regression, which does not require that assumption, was conducted to 

confirm the results of the discriminant analysis using all the previous discriminator variables 

and covariates as predictors of a diagnosis of CN versus MCI.

Longitudinal analyses

We employed Cox proportional hazards regression models to assess time to change in 

diagnosis from a baseline diagnosis of CN to an endpoint diagnosis of MCI. Subjects who 

remained stable at CN were treated in the analyses as “censored” observations providing 

partial information on time to change in diagnosis (i.e., we at least know they had not 

transitioned to a diagnosis of MCI up until the time of their last study visit). Predictors were 

tested in a backward elimination algorithm (cutoff p≤0.01). The initial pool of predictors in 

the Cox regressions was the same as that used in the cross-sectional analyses. After 

backward elimination produced an optimal subset of predictors, the validity of the 

proportional hazard model assumption was tested for each of the retained predictors using a 

Kolmogorov test comparing residuals with simulations under a null hypothesis.

Results

Table 1 provides baseline demographics and characteristics of all subjects and for each 

diagnostic group (CN, MCI) by cohort. Within the ADNI and MADRC cohorts, there were 

significant differences between diagnostic groups for MMSE, CDR Sum of Boxes, and 

AMNART in expected directions. For both cohorts, there was a significantly higher 

proportion of males for the MCI than CN group. For the MADRC cohort, the MCI group 

was significantly older than the CN group. These latter differences were among those 

adjusted for in our analyses. ADNI subjects were significantly older than MADRC subjects 

(driven by the CN group), had a significantly higher proportion of males, and had 

significantly lower CDR Sum of Boxes scores.

Table 2 shows the baseline individual FAQ item scores and total FAQ score. For both the 

ADNI and MADRC cohorts, coefficient alpha (“Cronbach’s alpha”) for the 10 FAQ items 

was moderately high, just under 0.9, with the “heating water and turning off the stove” item 

having the lowest item total correlation reflecting the fact that it was skewed toward zero for 

both the CN and MCI more so than was any other FAQ item.
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Cross-sectional analyses

In ADNI, the discriminant analysis showed that of the FAQ items only “remembering 

appointments” (standardized discriminant coefficient=0.70, p<0.0001) and “assembling tax 

records” (coefficient=0.42, p<0.0001) significantly discriminated between CN and MCI 

subjects with MCI subjects performing worse than CN, see Table 2. Estimated premorbid 

intelligence (AMNART IQ) was also retained in the model (coefficient=−0.37, p<0.0001) 

with CN subjects having higher scores then MCI. The canonical correlation (between the 

derived discriminant linear combination versus dummy coded group status) was 0.52 

(p<0.0001), see Figure 1. The logistic regression results confirmed the discriminant analysis 

results with the addition of “playing a game of skill such as bridge or chess/working on a 

hobby” as a significant predictor with MCI subjects performing worse than CN (p=0.007; 

p<0.0001 for the model as a whole). The area under the receiver operating characteristic 

(ROC) curve was 0.87.

In MADRC, the discriminant analysis showed that of the FAQ items only “remembering 

appointments” (discriminant coefficient=0.82, p<0.0001) significantly discriminated 

between CN and MCI subjects with MCI subjects performing worse than CN, see Table 2. 

Estimated premorbid intelligence (coefficient=−0.34, p<0.0001; CN subjects having higher 

scores than MCI), age (coefficient=0.50, p<0.0001; MCI subjects being older than CN), and 

sex (coefficient for dummy coded sex=−0.25, p=0.0008; greater proportion of males among 

MCI subjects when compared to CN) were also retained in the model. The canonical 

correlation for the model was 0.63 (p<0.0001), see Figure 2. The logistic regression results 

confirmed the discriminant analysis results (p<0.0001 for the model as a whole). The area 

under the ROC curve was 0.88.

After collapsing the data across both cohorts, a logistic regression confirmed the results of 

the analyses of the separate cohorts with “remembering appointments” (p<0.0001) and 

“assembling tax records” (p<0.0001) as significant predictors with MCI subjects performing 

worse than CN, as well as “keeping track of current events” (p=0.004), which was not seen 

with the separate cohorts.

Longitudinal analyses

In ADNI, 11 out of 223 (5%) subjects progressed from CN to MCI after a mean of 3 years, 

while in MADRC, 42 out of 323 (13%) subjects progressed from CN to MCI after a mean of 

2 years.

In ADNI, we found that worse performance on “paying attention and understanding a TV 

program” (Hazard Ratio (HR) for a one unit increase=58.4, p=0.0003, 95% confidence 

interval (CI) for HR=2.96, 406.08) and “paying bills/balancing checkbook” (HR=3.0, 

p=0.004, 95% CI for HR=1.06, 5.47) predicted greater hazard of progressing from CN to 

MCI (p=0.007 for the model as a whole), see Figure 3.

In MADRC, we found that “heating water and turning off the stove” (HR=8.2, p=0.0006, 

95% CI for HR=1.96, 23.48) predicted greater hazard of progressing from CN to MCI, see 

Figure 4. Older age at baseline (HR for a year=1.06, p=0.002, 95% CI for HR=1.02, 1.10; 
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HR for a decade=1.74, 95% CI= 1.2, 2.5) also predicted greater hazard of progressing from 

CN to MCI (p=0.0002 for the model as a whole).

For both ADNI and MADRC, all predictors retained in the model passed the test for the 

proportional hazard assumption.

After collapsing the data across both cohorts, a Cox regression confirmed the results of the 

analyses of the separate cohorts with “heating water and turning off the stove” (p=0.008) 

significantly predicting greater hazard of progressing from CN to MCI and “paying bills/

balancing checkbook” (p=0.02) marginally predicting progression.

Discussion

Utilizing cross-sectional and longitudinal data from two well characterized aging and AD 

cohorts, we demonstrated that a few sensitive questions can be employed to successfully 

discriminate between CN elderly and individuals with MCI, as well as predict progression 

from CN to MCI over time. These questions could be used in future research studies, for 

more sensitive IADL scales, and possibly for screening purposes in the primary care setting. 

Additionally, among various demographic characteristics adjusted for including age, sex, 

and education, a proxy of cognitive reserve stood out in contributing to the finer 

discrimination between CN and MCI.

The two FAQ items that best distinguished between CN and MCI were “remembering 

appointments” and “assembling tax records”. The first item was identified in both the ADNI 

and MADRC cohort, while the second item was only identified in the ADNI cohort. When 

collapsing the data across both cohorts, the same two FAQ items were identified. 

Difficulties in both of these items were reported in MCI most frequently when compared to 

the rest of the FAQ items. These results are in line with the previously reported unadjusted 

ADNI analyses of the FAQ items [5]. Another recent analysis using a subsequent ADNI 

cohort examining individual IADL-related Everyday Cognition (ECog) items showed that 

“Remembering appointments, meetings, or engagements” reported by self or informant 

discriminated well between CN and MCI subjects [22]. “Remembering appointments” 

clearly relies on memory, which is usually the earliest cognitive function to be affected in 

AD and has been shown to contribute to IADL impairment [3,7]. “Assembling tax records” 

is a more complex task that likely relies on multiple cognitive domains including executive 

function, which among the different cognitive domains has been shown to frequently 

contribute to IADL, including to total FAQ score [3,7,23]. That said, in the current analyses, 

we did not examine the direct association between individual FAQ items and different 

cognitive domains.

The three FAQ items that best predicted progression from CN to MCI over time were 

“paying attention and understanding a TV program” and “paying bills/balancing checkbook” 

identified in the ADNI cohort and “heating water and turning off the stove” identified in the 

MADRC cohort. Unlike in the cross-sectional analyses, the results did not line up in both 

cohorts when the analyses were performed separately. This could potentially be due to the 

larger sample of CN elderly in the MADRC cohort where there was also a greater proportion 
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of progression to MCI over time. However, when collapsing the data across both cohorts, 2 

of these 3 FAQ items were obtained. Difficulties in “paying attention and understanding a 

TV program” and “heating water and turning off the stove” are likely not early 

manifestations of MCI and in fact at baseline were not noted to happen that frequently 

among MCI subjects in either cohort. However, poor performance on both of these items at 

baseline in CN conveyed a very high risk of progression to MCI (HR of 58.4 and 8.2, 

respectively), suggesting that the few individuals who manifest these difficulties early on are 

at extreme risk of developing MCI. On the other hand, difficulties in “paying bills/balancing 

checkbook” is likely an early manifestation of MCI and were found to occur frequently 

among MCI subjects in either cohort at baseline. Poor performance on this item conveyed a 

high risk of progression to MCI (HR of 3.0) but not as high as the other rare items, 

suggesting that this common manifestation can serve as an important indicator of the risk of 

developing MCI. Prior studies focusing on financial tasks, using a performance-based IADL 

instrument, the Financial Capacity Instrument (FCI), have similarly shown that difficulties 

performing the finances, including difficulties with paying bills and balancing the 

checkbook, distinguished between CN and MCI, as well as predicted progression from MCI 

to AD dementia [24,25]. More recently, another study showed that self but not informant 

report of difficulties in balancing the checkbook discriminate between CN and MCI [22]. As 

with the cross-sectional analyses in the current study, the FAQ items identified in the 

longitudinal analyses here heavily rely on executive function and memory. However, they 

also rely more on attention unlike the items identified in the cross-sectional analyses. It is 

therefore possible that early IADL changes due to inattention in CN elderly are more 

predictive of future decline to MCI, while IADL changes relying on multiple, complex 

cognitive functions are better at distinguishing between CN and MCI.

IADL are most commonly assessed using subjective scales usually relying on informant 

report; some performance-based IADL instruments have been developed as well thought to 

be more objective and potentially more ecologically valid than the subjective scales [1]. 

Several subjective IADL scales have been used to successfully distinguish between CN and 

MCI: the total score of the FAQ, the CDR, the Structured Interview and Scoring Tool—

MADRC Informant Report (SIST-M-IR), the ADL-Prevention Instrument (ADL-PI), and 

the ECog [3,4,26–28]. Four of the SIST-M-IR items in particular have been shown to best 

discriminate between CN and MCI [29]. Moreover, the SIST-M-IR and ADL-PI total scores 

have been shown to successfully predict progression from CN to MCI and future cognitive 

decline in CN elderly [27,28]. Fewer performance-based IADL instruments have been 

shown to differentiate between CN and MCI: the FCI and the University of California, San 

Diego Performance-Based Skills Assessment [24,30]. In the current study we were able to 

demonstrate that 5 simple questions had equivalent sensitivity to early IADL changes in AD 

like the above scales and instruments—these questions could potentially be used more easily 

for screening purposes by primary care physicians, who do not have the time and expertise 

to perform more extensive clinical assessments. Moreover, diagnostic assessments, such as 

various imaging modalities and cerebrospinal fluid, though likely are more sensitive for the 

detection of early AD, are expensive, sometimes invasive, and not always widely available. 

Therefore, a brief and accurate screening clinical assessment employing IADL questions 

such as those identified here can be of great use.
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An important confound to consider in subjective IADL scales is that before reaching late 

MCI, self-report of IADL changes may potentially be more accurate than informant report. 

Using the ECog, equivalent information was obtained from self-report and informant report 

versions about IADL in individuals with CN and MCI, while demented individuals under-

reported the degree of their IADL impairment when compared to their informants [31]. In 

contrast, another study showed a lack of agreement in reporting of IADL, such as driving 

and managing the finances, by self versus informant in individuals with MCI [32]. CN 

individuals or those with subjective cognitive concerns usually have intact or even increased 

awareness of cognitive changes; in those individuals self-report is reliable and often more 

useful than informant report [33]. On the other hand, individuals with MCI and mild 

dementia often have a decrease in awareness; therefore, in those individuals informant report 

is likely more reliable than self-report. Thus, new subjective IADL scales targeting early AD 

will likely require assessment of both subjects and informants.

In multiple studies, IADL impairment has been associated with amyloid and tau pathology, 

as well as regional atrophy, hypometabolism, and hypoperfusion across the early AD 

spectrum [34–41]. Temporal and parietal findings on imaging studies traditionally 

associated with early AD and memory and semantic processing impairment have been 

associated with IADL impairment in the above referenced studies. Moreover, frontal 

findings usually associated with executive dysfunction but not necessarily with early AD 

have also been associated with IADL impairment. As suggested by the complexity of the 5 

FAQ items identified as sensitive markers of early AD in the current study, multiple 

cognitive domains contribute to high level IADL and therefore are likely to involve multiple 

regions in the brain.

The current study had several limitations. First, only 1 of the 5 FAQ items identified in the 

analyses was found across both cohorts. Therefore, our results need to be interpreted with 

caution. That said, ADNI subjects were older than MADRC subjects, had a higher 

proportion of males, had more MCI than CN subjects, had lower scores on CDR Sum of 

Boxes, and had a smaller proportion of subjects progressing from CN to MCI. Those 

differences could have accounted for the different results observed in the two cohorts. 

However, when collapsing the data across both cohorts, similar items were identified for 

both cross-sectional and longitudinal analyses. Second, both the ADNI and MADRC 

samples are highly characterized and are not representative of the general population. Both 

samples consist of highly educated and highly intelligent individuals. However, those 

demographic characteristics were adjusted for in our analyses. Moreover, this is typical of 

multicenter clinical trial samples. Therefore, these results could be informative of future 

clinical trials assessing sensitive IADL outcome measures in early AD. More studies in the 

general population will be required before the current findings could be potentially 

implemented for early AD screening by primary care providers. Third, as discussed above, 

IADL impairment in early AD has been associated with multiple AD biomarkers, but the 

current study did not assess the association between the FAQ items and AD biomarkers. 

Future studies, focusing on various sensitive IADL questionnaire items forming a new and 

improved subjective scale will be related to AD biomarkers for the purpose of further 

validation. Since the FAQ items have only a few discrete values, the normality assumptions 

of discriminant analyses were likely violated in the cross-sectional analyses used to 

Marshall et al. Page 9

Curr Alzheimer Res. Author manuscript; available in PMC 2015 May 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



determine which items best distinguished between CN and MCI subjects. We therefore 

confirmed the results of the discriminant analyses with logistic regression models, which do 

not require a normality assumption, and similar results were obtained. Fourth, the FAQ is 

informant-based, which as discussed above is appropriate for MCI but may not be 

appropriate for CN elderly for whom self-report may be more accurate. Moreover, a 

performance-based instrument maybe preferable to a subjective scale altogether since it is 

more objective and may in fact simulate real life. However, most performance-based 

instruments are time consuming and may require extensive training to administer as opposed 

to the subjective scales.

Conclusions

These results demonstrate that after adjusting for demographics including age, certain 

questions are especially sensitive in detecting the earliest functional changes in CN elderly 

at risk for AD. As the field is moving toward earlier intervention, it is imperative to develop 

new sensitive subjective scales and performance-based instruments for assessing IADL in 

order to better predict the progression in preclinical AD and early prodromal AD (early 

MCI) that is most meaningful to affected individuals and their loved ones.
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Figure 1. 
Dot-Box plot of discriminant function (linear combination of product of discriminating 

variables and their respective coefficients) versus diagnostic group in the ADNI cohort. 

FAQ items “remembering appointments” and “assembling tax records”, and AMNART IQ 

remained as significant predictors in the model that best discriminated between a diagnosis 

of CN and MCI. The blue diagonal line connecting the boxes for the respective diagnostic 

groups indicates the diagnostic group mean in each box, whereas the grey horizontal line 

across the entire figure indicates the grand mean. ADNI (Alzheimer’s Disease 

Neuroimaging Initiative), AMNART IQ (American National Adult Reading Test 

intelligence quotient), CN (clinically normal), FAQ (Functional Activities Questionnaire), 

MCI (mild cognitive impairment).
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Figure 2. 
Dot-Box plot of discriminant function versus diagnostic group in the MADRC cohort. FAQ 

item “remembering appointments”, AMNART IQ, age, and sex remained as significant 

predictors in the model that best discriminated between a diagnosis of CN and MCI. The 

blue diagonal line connecting the boxes for the respective diagnostic groups indicates the 

diagnostic group mean in each box, whereas the grey horizontal line across the entire figure 

indicates the grand mean. AMNART IQ (American National Adult Reading Test 

intelligence quotient), CN (clinically normal), FAQ (Functional Activities Questionnaire), 

MADRC (Massachusetts Alzheimer’s Disease Research Center), MCI (mild cognitive 

impairment).

Marshall et al. Page 15

Curr Alzheimer Res. Author manuscript; available in PMC 2015 May 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3. 
Survival curves predicted by the Cox regression model in the ADNI cohort showing 

predictors retained in the model (FAQ items “paying bills/balancing checkbook” and 

“paying attention and understanding a TV program”). “Survival” means maintenance of a 

stable diagnosis of CN as opposed to progression from CN to MCI. Different FAQ item 

score combinations are illustrated (score range 0–3; higher scores indicate greater 

impairment; the first number in the legend refers to the score of FAQ item “Understanding” 

and second number refers to the score of FAQ item “Bills”). ADNI (Alzheimer’s Disease 

Neuroimaging Initiative), CN (clinically normal), FAQ (Functional Activities 

Questionnaire), MCI (mild cognitive impairment).
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Figure 4. 
Survival curves predicted by the Cox regression model in the MADRC cohort showing 

predictors retained in the model (FAQ item “heating water and turning off the stove” and 

age). “Survival” means maintenance of a stable diagnosis of CN as opposed to progression 

from CN to MCI. Different FAQ item score (“Heating”; range 0–1; higher scores indicate 

greater impairment; appears as the first number in the legend) and age (mean and 1 standard 

deviation (SD) below and above mean) combinations are illustrated. CN (clinically normal), 

FAQ (Functional Activities Questionnaire), MADRC (Massachusetts Alzheimer’s Disease 

Research Center), MCI (mild cognitive impairment).
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