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Abstract
Background—Whether perceived changes in memory parallel changes in brain pathology is
uncertain. Positron emission tomography (PET) scans using 2-(1-{6-[(2-[F-18]fluoroethyl)
(methyl)amino]-2-naphthyl}ethylidene)malononitrile (FDDNP) can measure levels of amyloid
plaques and tau neurofibrillary tangles in vivo. Here we investigate whether degree of self-
reported memory impairment is associated with FDDNP-PET binding levels in persons without
dementia.

Methods—57 middle-aged and older adults without dementia (mean age [±SD] = 66.3±10.6
years), including 25 with normal aging and 32 with mild cognitive impairment (MCI), were
assessed. The outcome measures were the four factor scores of the Memory Functioning
Questionnaire (MFQ) (frequency of forgetting, seriousness of forgetting, retrospective
functioning, and mnemonics use) and FDDNP-PET binding levels in medial temporal, lateral
temporal, posterior cingulate, parietal, frontal, and global (overall average) regions of interest.

Results—After controlling for age, higher reported frequency of forgetting was associated with
greater medial temporal (r = −0.29, p = 0.05), parietal (r = −0.30, p =.03), frontal (r = −0.35, p =
0.01) and global FDDNP-PET binding levels (r = −0.33, p = .02). The remaining MFQ factor
scores were not significantly associated with FDDNP-PET binding levels, and no significant
differences were found between normal aging and MCI subjects. Item analysis of the frequency of
forgetting factor revealed 5 questions that yielded similar results as the full 32 question scale (r =
−0.52, p = .0002).

Conclusions—These findings suggest that some forms of memory self-awareness, in particular
the reported frequency of forgetting, may reflect extent of cerebral amyloid and tau brain
pathology.

Keywords
aging; neuroimaging; cognitive testing; MCI; subjective cognitive impairment; beta-amyloid
plaques; tau neurofibrillary tangles; FDDNP
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INTRODUCTION
Subjective memory complaints increase with age, with nearly half of adults over age 65
reporting memory problems (Bassett and Folstein, 1993). Previous studies have found that
standardized measures of self-perceived changes in memory and cognition relate
significantly to performance on objective neuropsychological tests (Amariglio et al., 2011;
Bassett and Folstein, 1993; Jonker et al., 2000). While several studies have demonstrated
that self-awareness of memory change predicts future risk of cognitive decline, including
development of Alzheimer’s disease (AD) and related dementias (Jessen et al., 2010; Jonker
et al., 2000), other studies have not (Blazer et al., 1997; Jorm et al., 1997; Minett et al.,
2005). Inconsistencies in this relationship can be ascribed to differing study methodologies,
design, or control of covariates known to be associated with cognitive function such as age,
education, and depression (Blazer et al., 1997; Jonker et al., 2000; Merema et al., 2011).

Prior research has indicated varying degrees of relationship between brain imaging measures
and subjective memory complaints. Structural MRI studies have found greater atrophy in
memory-relevant temporal lobe structures in older adults with subjective memory
complaints (Striepens et al., 2010). A study using positron-emission tomography (PET) after
infusion of 2-[18F]fluoro-2-deoxy-D-glucose (FDG) in subjects without dementia found
decreased frontal lobe glucose metabolism in older adults relying more heavily on memory
aids (Small et al., 1994). Self-perceived memory loss was likewise found to be associated
with global cerebral metabolic decline (Ercoli et al., 2006). In contrast, previous analysis of
data from the Australian Imaging, Biomarkers, and Lifestyle (AIBL) study of aging
comparing the dichotomous presence or absence of subjective memory complaints (%
complainers) to (11)C-Pittsburgh Compound B (PiB) PET positivity or negativity (PiB-PET
cutoff level 1.5) did not show a relationship between subjective memory complaints and
brain beta-amyloid (Pike et al., 2011; Rowe et al., 2010).

Previously, we have reported that performance on objective memory tests, including the
Wechsler Memory Scale Verbal Paired Associations task and the Bushke-Fuld Selective
Reminding Test, correlate with levels of amyloid plaques and tau neurofibrillary tangles in
vivo as measured by positron emission tomography (PET) scans using 2-(1-{6-[(2-
[F-18]fluoroethyl)(methyl)amino]-2-naphthyl}ethylidene)malononitrile (FDDNP) (Small et
al., 2006). Others have shown that the Memory Functioning Questionnaire (MFQ), a
standardized instrument measuring self-appraisal of memory ability with high internal
consistency, has moderate concurrent validity with objective memory performance
measures, such as immediate and delayed list recall and recognition (Gilewski et al., 1990;
Zelinski et al., 1990).

In this study, we report the relationship between types and degree of subjective memory
complaints, as measured by the MFQ factor scores (Gilewski et al., 1990), and load of
amyloid senile plaques and tau neurofibrillary tangles in non-demented, non-depressed older
adults using FDDNP-PET scans. We focused our investigation on a sample of older adults
with subjective memory complaints, and either normal cognition or mild cognitive
impairment, but not dementia (Ercoli et al., 2009; Small et al., 2006), to determine whether
specific types or degrees of subjective memory complaints reflect an increased burden of
plaque and tangle pathology in memory-relevant brain regions.

METHODS
Subjects

A total of 57 non-demented subjects who completed the MFQ and underwent FDDNP-PET
scans were drawn from a larger, longitudinal study of predictors of cognitive decline,
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detailed elsewhere (Ercoli et al., 2009; Small et al., 2006). Briefly, volunteers from the
community were recruited through advertisements of a study of mild memory impairment,
media coverage of the study, and referrals by physicians and families. Members of the
research staff screened potential volunteers via telephone interviews. Subjects received
neurological and psychiatric evaluations and routine screening laboratory tests to rule out
treatable causes of cognitive impairment or potential cognitive confounding factors (e.g.,
severe sensory deficits or medication interactions). Most of the subjects (N=54) underwent
magnetic resonance imaging (MRI); the remaining subjects who could not tolerate MRI
(because of claustrophobia or metal in the body) underwent computed tomography (CT). All
subjects were proficient in the English language and underwent comprehensive clinical and
cognitive assessment to characterize cognitive status at the time of baseline assessment.

A neuropsychological test battery was administered to quantify cognitive performance and
to confirm the diagnostic category of each study subject (normal aging, mild cognitive
impairment [MCI], or dementia). Subjects with dementia were excluded while non-
demented subjects were classified as normal aging or MCI using standard criteria (Smith et
al., 1996). The neuropsychological test battery was administered to assess five cognitive
domains: (1) Memory, including Wechsler Memory Scale Third Edition (WMS-III) Logical
Memory (Delayed score), Buschke selective reminding (Total score), and Rey-Osterrieth
Complex Figure recall (3-minute delayed recall score); (2) Language, including Boston
naming test and letter (F.A.S.) and category (Animal Naming test) fluency; (3) Attention
and information-processing speed, including Trailmaking A, Stroop Color Naming (Kaplan
version), and Wechsler Adult Intelligence Scale Third Edition (WAIS-III) Digit Symbol; (4)
Executive functioning, including Trailmaking B, and Stroop Interference (Kaplan version);
and (5) Visuospatial ability, including WAIS-III Block Design, and Rey-Osterrieth Complex
Figure copy. We used standard diagnostic criteria for MCI (i.e., memory impairment
without other cognitive impairments), which include (1) patient awareness of a memory
problem, preferably confirmed by another person who knows the patient; (2) memory
impairment detected with standard assessment tests; and (3) ability to perform normal daily
activities (Smith et al., 1996). Subjects were categorized as normal if they had neither
objective deficits on neuropsychological test measures after correction for age and education
nor functional deficits in daily functioning and did not meet criteria for MCI. The Hamilton
Rating Scales for both Depression and Anxiety were administered to assess mood and
anxiety, respectively. For the current analysis, subjects meeting criteria for dementia,
depression, or anxiety disorders were excluded.

Degree of subjective memory complaints were reported by subjects via mailed survey by
using the MFQ, a widely used instrument developed to evaluate self-perception of everyday
memory functioning (Gilewski et al., 1990; Zelinski et al., 1990). The MFQ consists of 64
items rated on a seven-point scale, and provides four unit-weight factor scores measuring:
Factor 1, frequency of forgetting (including ratings of how often forgetting occurs in 28
specific situations and five ratings of general memory performance); Factor 2, seriousness of
forgetting (memory failure ratings from 18 different situations); Factor 3, retrospective
functioning (changes in current memory ability relative to five time points earlier in life),
and Factor 4, mnemonics usage (frequency of mnemonics usage in eight specific situations).
Higher scores indicate higher (more favorable) levels of perceived memory functioning, i.e.,
fewer forgetting incidents, less frequent use of mnemonics. Factor structure is stable across
age groups and internal consistency is high, with Cronbach's alpha values for its four factor
scores ranging from 0.83 to 0.94 (Zelinski et al, 1990). Self-reported health ratings and
education contribute to the variance of some of the factors, but together these variables
account for only 9% of the variance of any factor (Gilewski et al, 1990). The MFQ shows
moderate concurrent validity with objective memory performance (Zelinski et al, 1990).
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Neuroimaging
FDDNP was prepared at very high specific activities (>37 GBq/mol) (Liu et al., 2007). All
scans were performed with the ECAT HR or EXACT HR+ tomograph (Siemens-CTI,
Knoxville, TN) with subjects supine and the imaging plane parallel to the orbitomeatal line.
A bolus of FDDNP (320–550 MBq) was injected via an indwelling venous catheter, and
consecutive dynamic PET scans were performed for 2 hours. Scans were decay corrected
and reconstructed using filtered back-projection (Hann filter, 5.5 mm FWHM) with scatter
and measured attenuation correction. The resulting images contained 47 contiguous slices
with plane separation of 3.37 mm (ECAT HR) or 63 contiguous slices with plane separation
of 2.42 mm (EXACT HR+). Nonparametric Wilcoxon two-sample tests within MCI and
cognitively normal groups separately found no significant differences in regional FDDNP
signals between the two PET scanners (p values ranging from 0.18 to 0.84).

FDDNP-PET binding levels were quantified as described in Small et al. (Small et al., 2006).
Briefly, we performed Logan graphical analysis with cerebellum as the reference region for
time points between 30 and 125 minutes (Logan et al., 1996). The slope of the linear portion
of the Logan plot is the relative distribution volume (DVR), which is equal to the
distribution volume of the tracer in a region of interest (ROI) divided by that in the reference
region. We generated DVR parametric images and analyzed them using grey matter ROIs
drawn manually on the FDDNP-PET image obtained in the first 5 minutes after injection
(the perfusion image). This image shows the perfusion pattern and has sufficient anatomical
information to identify the cerebellum and cerebellar gray matter. ROIs were drawn
bilaterally on the medial temporal (containing limbic regions, including hippocampus,
parahippocampal, and entorhinal areas), lateral temporal, posterior cingulate, parietal,
frontal, and cerebellar regions, as previously described (Kepe et al., 2006). Each cerebral
regional DVR or binding value was expressed as an average of left and right regions. Rules
for ROI drawing were based on the atlas of Talairach and Tournoux (Talairach and
Tournoux, 1988), which we used as a visual guide for identifying the important gyral and
sulcal landmarks needed in delineating the ROI. The ROI determinations were performed by
one individual blind to clinical assessments; previous inter-rater reliability studies have
confirmed high consistency and reliability using this method (Small et al., 1992).

Among the 54 subjects who underwent MRI, anatomical brain MRI scans were obtained
using either a 1.5 T (N=9) or 3 T (N=45) magnet (General Electric-Signa, Milwaukee)
scanner. Fifty-four transverse planes were collected throughout the brain, superior to the
cerebellum, using a double-echo, fast-spin echo series with a 24-cm field of view and 256 ×
256 matrix with 3 mm/0 gap (repetition time = 6000 [3 T] and 2000 [1.5 T]; echo time =
17/85 [3 T] and 30/90 [1.5 T]).

Statistical Analysis
Data were screened for outliers and normality assumptions. MFQ factor scores that were
more than 2.5 standard deviations from the mean of the sample were removed (3 scores for
MFQ1 and 2 scores for MFQ3). As previously stated, the MFQ was self-administered via
mailed survey, thus the scales of some subjects had uncompleted items. For those subjects
who completed less than 80% within each factor of the questionnaire, item-wise deletion
was performed (4 for MFQ1, 3 for MFQ2 and 2 for MFQ3). For the remaining subjects with
missing data, MFQ factor scores were imputed as follows: the observed score was
multiplied by the ratio of the total possible score of all items to total score for the answered
items, within each factor. In this way, 8 subjects’ MFQ1 scores, 10 MFQ2 scores, 1 MFQ3
score and 3 MFQ4 scores were imputed. This method of imputation is valid if the
probability that an item is missing can be related to the values of observed items alone, not
the missing items, i.e. the data is missing at random. We examined missingness by normal
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vs. MCI groups. For all 4 factors, missingness was not significantly different between
groups: MFQ1 χ2 (1) = .3, p = .6; MFQ2 χ2 (1) = 2.9, p = .1; MFQ3 χ2 (1) = .1, p = .7;
MFQ4 χ2 (1) = 1.6, p = .2. Further, all analyses were repeated using only the subjects with
complete data to determine whether the imputation procedure had any effect on the findings.

Pearson correlation coefficients were used to examine associations between MFQ factors
and FDDNP-PET binding levels. We first assessed whether the MFQ factors and FDDNP-
PET binding levels were associated with age and education. MFQ1 was found to be related
to age (Pearson correlation coefficient, r = −.33, p = .02), thus, we controlled for age in all
the analyses involving MFQ1. Education was not associated with either MFQ factors or
FDDNP-PET binding levels. In order to limit the number of tests, we then analyzed the
relationship between MFQ factors and global (overall average) FDDNP-PET binding levels.
Only for factors that were found to have a significant association globally, were further
analyses performed to determine region-specific associations. We also determined if MCI
and normal aging subjects, as well as subjects with and without one or more copies of the
apolipoprotein E-4 (APOE-4) allele, differed in their MFQ-FDDNP-PET associations by
estimating ANCOVAs with the MFQ factor scores as dependent variables, and FDDNP-
PET binding levels, cognitive status (MCI vs. normal aging), APOE-4 status and the
interaction of cognitive status/APOE-4 status and FDDNP-PET binding levels as predictors.

In addition, for MFQ1, which has 32 items, we conducted an item analysis to determine if a
subset of the items performs as well as the total. To identify the subset, we calculated
Cronbach's alpha and only retained those items which had a correlation coefficient of at
least .75 with the total score. We then obtained MFQ1Sub as the sum of the retained items in
MFQ1 and repeated the above analyses examining the relationship between FDDNP-PET
binding levels and MFQ1Sub. All tests were two-tailed and a significance level of .05 was
used for all inferences.

RESULTS
Demographic and clinical characteristics of the sample were as follows: The mean age of all
the subjects was 66.3±10.6 (SD) years and men comprised 49% of the patient sample. Most
subjects were Caucasian (91%), and subjects had an average of 17±3 (SD) years of formal
education. Positive family history of AD was reported in 66.7% of the sample, and 53% of
subjects were carriers of at least one copy of the APOE-4 allele. Average score on the Mini-
Mental Status Exam was 28.6±1.4 (SD). Subjects meeting criteria for MCI based on their
performance on neuropsychological testing comprised 56% (n = 32 of 57; amnestic MCI =
17, non-amnestic MCI = 5, multiple domain MCI = 10) of the study sample. As this study
involved pre-screening to rule out subjects with clinically significant anxiety or depression,
subjects did not display significant levels of anxiety (mean Hamilton Rating Scale for
Anxiety scores = 4.5±4.2 [SD]) or depression (mean Hamilton Rating Scale for Depression
scores 3.4±2.8).

The mean scores for each of the MFQ factors and the global plus regional FDDNP-PET
binding levels are shown for all subjects in Table 1. After controlling for age, ANCOVAs
performed for all subjects did not reveal significant interaction terms, indicating that the two
cognitive sub-groups of subjects (normal control and MCI) and subjects with and without
the APOE-4 allele exhibited similar MFQ-FDDNP-PET associations. MFQ1 for all subjects
was significantly associated with global FDDNP-PET binding levels (r = −0.33, p = .02)
(Figure 1A). The remaining MFQ factors were not significantly related to FDDNP-PET
binding levels. Further analysis of MFQ1 scores with measured FDDNP-PET levels
revealed significant correlations in the following regions of interest: medial temporal (r =
−0.29, p = 0.05), parietal (r = −0.30, p = 0.03), and frontal (r = −0.35, p = 0.01) regions.
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Analyses using only data from complete cases (N=36) yielded similar findings to those from
the entire sample. After controlling for age, MFQ1 was significantly associated with global
FDDNP-PET binding levels (r = −0.43, p = .01). The remaining MFQ factors were not
significantly related to FDDNP-PET binding levels. Further analysis of MFQ1 scores with
measured FDDNP-PET levels in complete cases revealed significant correlations in parietal
(r = −0.46, p = 0.005), and frontal (r = −0.44, p = 0.01) regions. The association in medial
temporal lobe did not reach significance (r = −0.30, p = 0.08).

Item analysis of the MFQ1 factor indicated that 5 of the 32 items had a correlation
coefficient greater than 0.75 with the total score and in addition worsened Cronbach’s alpha
when removed. Therefore, these items were retained and are presented in Table 2. The sum
of these 5 items, MFQ1Sub, had a mean of 24.0±6.0 (SD). After controlling for age,
MFQ1Sub, was significantly associated with global FDDNP-PET binding levels (r = −0.52,
p = .0002) (Figure 1B). Regional analysis of MFQ1Sub scores with FDDNP-PET levels
showed significant correlations: medial temporal (r = −0.38, p = 0.01), parietal (r = −0.43, p
= 0.002), posterior cingulate (r = −0.30, p = 0.04) and frontal (r = −0.51, p = 0.0002)
regions. As with MFQ1, normal aging and MCI subjects did not differ in their FDDNP-PET
associations with MFQ1Sub.

DISCUSSION
This study reports that degree of self-perceived memory loss correlates significantly with
levels of FDDNP-PET binding in healthy non-demented older adults. In particular, our
results show that the MFQ frequency of forgetting factor significantly relates to FDDNP-
PET binding levels both globally and in medial temporal, parietal, and frontal lobe regions
of interest. Item analysis of the frequency of forgetting factor enabled consolidation of the
scale from 32 questions down to 5 questions, and confirmed the above associations, with the
additional significant correlation of frequency of forgetting to posterior cingulate FDDNP-
PET binding levels. These findings complement previous work (Small et al., 2006), which
has shown that global and regional FDDNP-PET uptake levels differentiate controls and
MCI subjects, and also yield a significant relationship with objective cognitive testing
performance (Ercoli et al., 2009).

In contrast to findings from the AIBL study of aging (Pike et al., 2011; Rowe et al., 2010),
which used the amyloid-specific PET ligand PiB, this study demonstrates a significant
relationship between degree of subjective memory complaints and an in vivo neuroimaging
marker of amyloid plaque and tau neurofibrillary tangle levels, namely FDDNP. Another
small pilot study of PiB-PET found that only one of the 5 older adults in the study with
subjective cognitive impairment had elevated PiB-PET levels (Rodda et al., 2010). The
approach used in these prior studies focused on the dichotomous presence or absence of
subjective memory complaints (% complainers) compared to PiB-PET positivity or
negativity (PiB cutoff level 1.5). This differs from the current approach, which examined
these variables in a continuous fashion, relating degrees of subjective memory complaints to
levels of FDDNP-PET binding. Even though FDDNP-PET signals tend to be lower than
PiB, as is common to many 18-F PET tracers, assessing subjective memory complaints on a
continuum may have compensated for this property of FDDNP-PET.

These results may also differ because of the ability of FDDNP-PET to detect both amyloid
plaque and tau tangle levels, in comparison to the sole detection of amyloid plaques by PiB-
PET. In comparison to amyloid plaques, tau tangle pathology is known to increase
progressively throughout various brain regions as patient progress in severity from pre-
clinical to clinical stages of dementia (Braak and Braak, 1991; Delacourte et al., 1999). As
such, memory self-appraisal measures may be among the earliest measures that detect these
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underlying tau-mediated neuropathological changes that are occurring, in addition to any
contribution from progression of amyloid pathology. While no autopsy studies have
examined the relationship between subjective memory changes and brain pathology, the
current results suggest that subjective memory complaints may reflect the accumulation of
neurodegenerative changes, in particular tau pathology more so than amyloid pathology,
prior to emergence of objective cognitive changes.

In the present study, the MFQ frequency of forgetting factor was related to FDDNP-PET
binding in memory-relevant brain regions. This factor score assesses commonly observed
recent memory problems in older adults by querying how often subjects have problems
remembering details of things like names, conversations, recent events, and reading
materials (novels and magazines/newspapers). Such tasks are known to be dependent on
intact function and connectivity between the medial temporal lobe and frontal cortex. The
current results demonstrating increased FDDNP binding values in these brain regions in
subjects with a greater degree of self-reported memory difficulties supports the hypothesis
that subjective memory complaints represent worsening underlying brain pathology (Jessen
et al., 2010; Jonker et al., 2000; Merema et al., 2011) and not just subjective anxiety over
normal age-related changes in memory function (Blazer et al., 1997; Jorm et al., 1997;
Minett et al., 2005).

The current results complement earlier work demonstrating a relationship between
subjective memory complaints and biomarkers of brain function such as FDG-PET (Ercoli
et al., 2006; Small et al., 1995; Small et al., 1994). In particular, a prior FDG-PET analysis
by our group in a similar population of non-demented older adults found a significant
relationship between global cerebral glucose hypometabolism and reported frequency of
forgetting regardless of APOE-4 genetic risk for AD (Ercoli et al., 2006). Moreover in that
study, the factor score for mnemonics use significantly correlated with metabolic decline in
the temporal regions in APOE-4 carriers but not in noncarriers. Degree of mneumonic use
had previously been related to frontal but not temporal or parietal hypometabolism in non-
demented subjects (Small et al., 1994). While our current study found a trend for the
relationship between degree of mneumonic use and global FDDNP-PET binding levels (p =
0.07), this relationship was not significant and, thus, was not explored further in our sub-
region analysis. Although FDG-PET and FDDNP-PET results can overlap and show inverse
correlations (Small et al., 2006), these two probes measure different targets – FDG reflects
neuronal function, whereas FDDNP targets pathological structures – so that findings from
these two probes would be expected to vary.

The current results highlight the potential clinical importance of asking about memory
symptoms in older adults. While our initial analysis found a significant relationship between
FDDNP-PET binding and the 32 question frequency of forgetting factor score of the MFQ,
our item analysis found that as few as five questions about recent memory relating to
common everyday situations may reflect underlying brain pathology. Such questions may be
useful for clinicians who evaluate patients presenting with subjective memory complaints. In
addition, an interesting follow-up study would be to observe whether or not the severity of
these initial subjective memory complaints and associated elevations in FDDNP uptake are
predictive of future clinical disease progression.

Reisberg and colleagues recently introduced the concept that memory changes noticed by
otherwise cognitively intact older adults represent a mild and long lasting pre-MCI stage of
age-related cognitive decline known as Subjective Cognitive Impairment (SCI), which has
been estimated to last an average of 15 years prior to the development of MCI (Reisberg et
al., 2008). In support of this notion, a greater degree of MRI atrophy has been observed in
the temporal lobe of non-demented older adults reporting subjective memory changes when
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compared to those who do not (Saykin et al., 2006; Striepens et al., 2010). In this proposed
mildest stage of memory loss, patients and/or their family members report subjective
changes in memory function; however, performance on neuropsychological testing and daily
functioning remains intact. When taken in the context of the previously published findings
relating degree of objective memory performance to both FDDNP-PET binding levels
(Small et al., 2006) and MFQ-measured subjective memory complaints (Zelinski et al.,
1990), these results suggest that subjective memory complaints may be a guide to the fairly
new and compelling concept of preclinical Alzheimer’s disease (Sperling et al., 2011). The
current results in non-demented, non-depressed older adults suggest that the degree of
neuropathology underlying this subtle degree of memory loss may be assessed in clinical
settings by simplified bed-side versions of memory self-appraisal tests such as the MFQ (see
table 2). This may be of particular importance since amyloid imaging is unlikely to be
practical for large populations of cognitively healthy older adults.

An important limitation of our data set is that it is a relatively small non-representative
sample of convenience. The findings need to be replicated in a larger sample, which could
address the question of whether subjective complaints are more sensitive to imaging
findings than objective measures. In addition, several subjects had missing data values.
However, findings from analyses including only those subjects with complete data were
similar to those with the larger sample. Further, we limited the potential effect of missing
data values by only including subjects who had returned mailed questionnaires with at least
80% of each section completed. Our method of imputation does assume that the missing
data are similar to the complete data, i.e. the probability of missingness depends on the
complete data but not the missing data, an assumption which may not be true.

In conclusion, these findings suggest that self-awareness of memory loss may reflect the
extent of cerebral amyloid and tau brain pathology in people without dementia. Such self-
perceived memory abilities might predict and track neuropathological changes in the brain
years before symptoms of dementia are present. Thus, subjective memory complaints may
be an important indicator that signals the need for further clinical assessment and
monitoring.
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Figure 1.
Plot of Global [F-18]FDDNP Binding with MFQ1, Frequency of Forgetting (1A) and
MFQ1Sub, the sum of a subset of 5 items from MFQ1 (1B)
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Table 1

Test Scores and Plaque and Tangle Loads

Measure Total Sample
Mean (SD)

NC Mean
(SD)

MCI Mean
(SD)

Memory Functioning Questionnaire Factors*

    Frequency of forgetting (MFQ1)** 159 (24) 168 (24) 151 (24)

    Seriousness of forgetting (MFQ2) 81 (22) 82 (22) 80 (21)

    Retrospective functioning (MFQ3) 13 (4) 13 (4) 14 (5)

    Mnemonics use (MFQ4) 22 (9) 21 (7) 23 (10)

FDDNP-PET Cortical Binding Levels***

    Global 1.10 (0.03) 1.08 (0.02) 1.11 (0.03)

    Medial Temporal Lobe 1.13 (0.04) 1.11 (0.04) 1.15 (0.03)

    Lateral Temporal Lobe 1.10 (0.05) 1.08 (0.04) 1.12 (0.04)

    Parietal Lobe 1.08 (0.03) 1.07 (0.03) 1.09 (0.03)

    Posterior Cingulate Gyrus 1.12 (0.04) 1.12 (0.03) 1.12 (0.04)

    Frontal Lobe 1.06 (0.04) 1.05 (0.03) 1.06 (0.04)

Figures indicate mean with standard deviation (SD).

Abbreviations: FDDNP-PET = 2-(1-{6-[(2-[F-18]fluoroethyl)(methyl)amino]-2-naphthyl}ethylidene)malononitrile positron emission tomography;
MCI = Mild Cognitive Impairment; NC = Normal Control

*
For the Memory Functioning Questionnaire, higher scores indicate fewer self-reported memory problems and less use of mnemonics. Norms for

people age 60–69 years and 70–79: frequency of forgetting = 152 (28) and 149 (29); seriousness of forgetting = 86 (20) and 84 (21); retrospective
functioning = 18 (6) and 18 (6); and mnemonics usage = 31 (9) and 30 (10).

**
MFQ1 mean values significantly different for NC and MCI groups: t(48) = 2.5, p =.02.

***
FDDNP-PET cortical binding levels different for NC and MCI groups. Global: t(55) = 3.7, p = .0005; medial temporal lobe: t(55) = 4.4, p < .

0001; lateral temporal lobe: t(55) = 3.1, p = .0004; parietal: t(55) = 3.1, p = .003.
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Table 2

Five Questions Reproducing Results from Item Analysis of the MFQ Frequency of Forgetting Factor*

Questions

1. How often does remembering things people tell you present a problem?

2. As you are reading a novel, how often do you have trouble remembering the paragraph just before the one you are currently reading?

3. How well do you remember things which occurred last month?

4. How well do you remember things which occurred between six months and one year ago?

5. As you are reading a newspaper or a magazine article, how often do you have trouble remembering the paragraph just before the one you are
currently reading?

*
Item analysis of the MFQ Frequency of Forgetting factor revealed that 5 questions reproduce the results obtained from the full 32-item scale when

relating MFQ to FDDNP-PET binding.
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