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Abstract

Subjective memory complaints (SMCs) are part of the diagnostic criteria for Mild Cognitive Impairment (MCI), yet
little is known about their etiology. In some previous studies, no direct relation has been found between SMCs and
objective memory performance, yet significant correlations have been identified between SMCs and psychological
factors such as depression and anxiety. In the current study, we examined whether negative affect moderated the
relation between objective memory functioning and SMCs in a sample of healthy, non-demented participants aged
65 and older. As predicted, several negative affect measures moderated the relationship between objective cognitive
functioning and SMCs. In the absence of objective memory impairment as indexed by the Rey Auditory Verbal
Learning Test (RAVLT) and the Dementia Rating Scale-2nd Edition (DRS-2), higher levels of negative affect
were associated with increased levels of SMCs. Moreover, a lower order negative affect factor, anxiety sensitivity,
significantly moderated the relation between objective memory functioning and SMCs, after controlling for higher
order measures of general negative affectivity. Findings suggest that negative affect, particularly anxiety sensitivity,
distorts the subjective appraisal of one’s own memory, such that people high on negative affect factors report more
episodes of forgetting, even in the absence of objective cognitive impairments. (JINS, 2008, 14, 327–336.)
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INTRODUCTION

Subjective memory complaints (SMCs) are common among
older adults (Jungwirth et al., 2004), though their signifi-
cance is not well understood. Recently, SMCs received
greater clinical and research scrutiny in part because they
are core diagnostic features of mild cognitive impairment
(MCI; Petersen et al., 1999; Petersen et al., 2001). Although
controversial, in a recent publication proposing the inclu-
sion of MCI as a diagnostic entity in the Diagnostic and
Statistical Manual of Mental Disorders (5th edition), Petersen
and O’Brien (2006) retained the symptom “cognitive com-
plaint” (modified from “subjective memory complaints”),

via self or informant report, as one of five core criteria for
MCI.

Despite increased research attention to the nature of the
subjective appraisal of cognitive functioning, there still is
little agreement with respect to the etiology and clinical
significance of SMCs. Presumably, SMCs would be related
to objective memory performance. However, numerous
cross-sectional studies failed to find significant relation-
ships (e.g., Bolla et al., 1991; Jorm et al., 1994; Jungwirth
et al., 2004; O’Connor et al., 1990; Schmidt et al., 2001;
Sunderland et al., 1986), although a few exceptions do exist
(Jonker et al., 1996; Lam et al., 2005; Podewils et al., 2003).
Similar results emerge from longitudinal studies where a
significant relationship between SMCs and objective mem-
ory performance is sometimes found (Dufouil et al., 2005;
Guarch et al., 2004; Jorm et al., 2001; Martin & Zimprich,
2003; Schmand et al., 1996; Wang et al., 2004), and some-
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times not (Frerichs & Tuokko, 2006; Jorm et al., 1997;
Taylor et al., 1992). Thus, there is little consensus regard-
ing whether SMCs are associated with objective memory
impairments or confer risk for future dementia.

Investigation of relationships between SMCs and brain
pathology or genetic risk factors for dementia has also pro-
duced inconsistent findings. While some studies have failed
to find an association between the presence of an apolipo-
protein «4 allele (APOE «4) and SMCs in healthy older
adults without objective evidence of a dementia (e.g., Clar-
nette et al., 2001; Harwood et al., 2004), other studies have
found a significant relationship (e.g., Dik et al., 2001; Small
et al., 1999; Stewart et al., 2001). These inconsistent find-
ings may be attributed to psychological factors. Harwood
et al. (2004) found a positive association between SMCs
and depression in a sample of cognitively intact older adults,
in the absence of an association between SMCs and APOE
«4. Stewart et al. (2001) found that self-reported depressive
symptoms moderated the association between SMCs and
the APOE «4 allele, with the strongest relationship seen for
participants meeting diagnostic criteria for Major Depres-
sive Disorder. Still, some researchers have found a positive
association between SMCs and white matter lesions in non-
demented elderly subjects (Breteler et al., 1994; Saykin
et al., 2006), not fully accounted for by depressive symp-
toms (de Groot et al., 2001). These findings suggest that
SMCs could precede the onset of measurable deficits in
objective cognitive functioning (de Groot et al., 2001). How-
ever, a study conducted by Minett et al. (2005) highlighted
an association between SMCs and severity of white matter
lesions, but found depression to be most strongly correlated
with SMCs. Whereas the aforementioned studies provide
somewhat disparate findings, it appears as if such inconsis-
tencies may be partially explained by the influence of depres-
sive symptoms.

In studies investigating alternative etiologies of SMCs,
psychological factors appear to produce the most robust
findings. In the absence of cognitive decline, Comijs et al.
(2002) found a positive relationship between SMCs and
physical health problems, depressive symptoms, anxiety
symptoms and certain personality traits. Smith et al. (1996),
found emotional status to be a better predictor of change in
SMCs than current levels or changes in objective perfor-
mance. Turvey et al. (2000) found depression and func-
tional impairment to be predictors of SMCs in participants
classified as being either “high” or “low” on cognitive per-
formance. Additional studies have identified relationships
between SMCs and anxiety, depression, psychosis and
somatic symptoms (e.g., Clarnette et al., 2001; Grut et al.,
1993; Hanninen et al., 1994; Harwood et al., 1998; Jorm
et al., 1994; O’Connor et al., 1990). These studies suggest
that psychological factors play an integral role in the devel-
opment and perhaps the maintenance of SMCs.

Given the robust relationships between SMCs and psy-
chological factors such as depression and anxiety, the cur-
rent study aimed to explore the influence of general negative
affect, a higher order factor encompassing both anxiety and

depression (e.g., guilt, fear; Watson & Pennebaker, 1989),
and several lower-order negative affect variables (cf. Lil-
ienfeld et al., 1993) on the relationship between SMCs and
objective memory functioning. Healthy adults aged 65-years
and older participated in the study.

Based on prior studies demonstrating a strong associa-
tion between SMCs and negative affect factors such as
depression and anxiety (e.g., Clarnette et al., 2001; Grut
et al., 1993) and oftentimes a lack of a direct correlation
between SMCs and objective memory functioning (e.g., Jorm
et al., 1994; O’Connor et al., 1990), we predicted that neg-
ative affect would moderate the relationship between objec-
tive memory performance and SMCs. Older adults with
high scores on general or specific measures of negative
affect were predicted to report more SMCs and to be more
reactive to even minor difficulties in cognitive functioning.
That is, we predicted that older adults with higher negative
affect would display increased SMCs even when perform-
ing at levels commensurate with age-based normative values.

METHODS

Participants

Data for this study were obtained from a larger, longitudi-
nal study examining risk factors for late-life anxiety disor-
ders in older adults. Subjects were primarily recruited from
senior centers in Lake County, Illinois and Kenosha County,
Wisconsin. Participants in the current study were 130 older
adults (M age5 76.7 years, SD5 8.5 Years; 71.8% female;
M education514.7 years, SD5 2.8 years; 94.7 white, 3.8%
African American, .5% Hispanic, 1.0 % other). All partici-
pants evidencing objective cognitive impairment (Demen-
tia Rating Scale-2 Total Raw Score � 123, DRS-2 Memory
Subscale Scaled Score, 6 and Rey Auditory Verbal Learn-
ing Test z scores , 21.30) were excluded from the present
analyses, therefore excluding participants with even mild
deficits. All participants were administered the Structured
Clinical Interview for DSM-IV Axis I Disorders, and indi-
viduals meeting criteria for a current or past disorder were
excluded from the present analyses (n5 25).

Negative Affect Measures

Geriatric Depression Scale (GDS; Yesavage
et al., 1983):

This self-report scale consists of 30 statements which require
a “yes” or “no” response. The GDS focuses on the behav-
ioral and cognitive aspects of depression while minimizing
assessment of neurovegetative symptoms that frequently
are related to causes other than depression (e.g., medical
problems) in older adults. Several studies with various older
adult samples (e.g., community, nursing home, medical inpa-
tients) have found scores from the GDS to have good reli-
ability and validity (e.g., Dunn & Sacco, 1989; Koenig et al.,
1988; Norris et al., 1987; Parmelee et al., 1989; Rapp et al.,
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1988). Scores on this measure from our sample demon-
strated good internal consistency ~a 5 .91).

Anxiety Sensitivity Index (ASI; Reiss et al.,
1986):

The ASI is a 16-item self-report measure of anxiety sensi-
tivity (AS), which is defined as the fear of anxiety-related
sensations due to a belief that these experiences will have
harmful physical, social, or psychological consequences
(Reiss & McNally, 1985). AS is posited to be a lower
order negative affect variable nested under trait anxiety
(Lilienfeld et al., 1993). The participant reports the extent
to which he0she agrees with each statement by circling
one of five possible ratings ranging from very little to very
much. Higher scores on this measure are thought to repre-
sent a risk factor for the development of anxiety disorders,
particularly panic disorder. The ASI has demonstrated good
psychometric properties including: test-retest reliability of
r5 .71 over a three year time interval in a large sample of
college students (Maller & Reiss, 1992), good predictive
validity with respect to panic attacks and anxiety disorders
(Reiss, 1991), and good internal consistency coefficients
in large samples of college students ~a 5 .82, Telch et al.,
1989; a 5 .88, Peterson & Heilbronner, 1987), as well as
psychiatric outpatients ~a 5 .91; Taylor et al., 1992). In
our sample, scores from the ASI demonstrated good inter-
nal consistency ~a 5 .87).

Positive and negative affect schedule (PANAS;
Watson et al., 1988):

This instrument is a self-report measure consisting of 20
adjectives. Participants are asked to rate the extent to which
they felt each adjective during the past week, ranging from
15 very slightly or not at all to 55 extremely. The measure
consists of 10 positive affect adjectives (e.g., interested,
excited) and 10 negative affect adjectives (e.g., irritable,
distressed). Scores from the PANAS have very good inter-
nal consistency (PA a 5 .88, NA a 5 .85) and good con-
vergent and discriminant validity among college students
(Beck et al., 2003). In our sample, satisfactory internal con-
sistency was found for both positive and negative affect
factors: (NA) a 5 .85, (PA) a 5 .91.

Penn State Worry Questionnaire (PSWQ;
Meyer et al., 1990):

The PSWQ is a 16-item self-report measure of worry. Items
are rated from 1—not typical at all to 5—very typical. Higher
scores on this measure are indicative of increased worry.
Scores from the PSWQ have shown high internal consis-
tency, good test-retest reliability and construct validity in
an adult sample with Generalized Anxiety Disorder (Meyer
et al., 1990). The original form of the PSWQ contains sev-
eral reverse-scored items that appear to be a problematic
for older adults. Hopko et al. (2003) reduced the PSWQ
from 16 to eight items, eliminating the five reverse scored

items as well as the last three items on the scale. Crittendon
& Hopko (2006) evaluated the psychometric properties of
this abbreviated Penn State Worry Questionnaire (PSWQ-A)
among older adults and found strong internal consistency
~a 5 .89), excellent test-retest reliability at two (r 5 .92)
and six weeks (r 5 .95), moderate to strong convergent
validity (r5 .46–.83) with measures of anxiety and worry,
but weaker discriminant validity (correlation with Beck
Depression Inventory-BDI, r5 .56), compared to previous
evaluations of the abbreviated PSWQ in older adults (cor-
relation with BDI, r5 .16, Hopko et al., 2003). This study
employed the eight-item PSWQ because of its appropriate-
ness for older adults. According to the method of McNemar
(1950), a modified part-whole correlation was computed
and found to be moderate (r5 .67). This relation is consis-
tent with the findings of Crittendon and Hopko (2006), in
which they also found a moderate relationship (r 5 .65)
between the eight item PSWQ and the full PSWQ, among
older adults. In our sample, scores from the eight item PSWQ
demonstrated good internal consistency ~a 5 .89).

Subjective Memory Complaints

Memory Functioning Questionnaire (MFQ)
General Frequency of Forgetting (Gilewski
et al., 1990):

The MFQ is a self-report inventory that assess how people
appraise their memory abilities. The full scale consists of
four factors including: General Frequency of Forgetting,
Seriousness of Forgetting, Retrospective Functioning and
Mnemonics Usage. For the present study, only the General
Frequency of Forgetting scale was used because it is most
closely associated with current episodes of forgetting. Indi-
viduals are asked to rate how often certain information
presents a problem with respect to remembering (e.g., faces,
names, words, etc.) The internal consistency (Cronbach’s
alpha) of scores from this factor is .94 based on a sample
ranging in age from 16–89 years (Gilewski et al., 1990). It
is important to note that lower scores on this measure are
indicative of increased subjective memory complaints. In
our sample, scores on this factor demonstrated good inter-
nal consistency ~a 5 .95).

Objective Memory/Cognitive Functioning

Dementia Rating Scale-2 (DRS-2; Jurica et al.,
2001, Mattis, 1988).

The DRS-2 is a screen for cognitive impairment that con-
sists of five subscales: attention, initiation0perseveration,
construction, conceptualization, and memory. Scores from
the DRS-2 exhibit good test-retest reliability (one week inter-
val) and internal consistency (Jurica et al., 2001). Moderate
to strong correlations with other measures, such as the Wech-
sler Adult Intelligence Scale-Revised and Wechsler Mem-
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ory Scale, suggest good convergent and discriminant valid-
ity in healthy and cognitively impaired older adults (Jurica
et al., 2001). For the purposes of the current study, the total
raw score was used as an index of general cognitive func-
tioning. Because objective memory functioning was also
crucial to our central hypotheses, we used the age-scaled
score from the Memory Subscale score of the DRS-2 as the
index of objective memory functioning to minimize the
impact of age-related memory changes. Age-scaled scores
were based on the Mayo Older American Normative Stud-
ies (Lucas et al., 1998) and range from 2–18, whereas the
total raw score on the DRS-2 can range from 0–144.

Rey-Auditory Verbal Learning Test (Rey, 1964).

The AVLT is a verbal list learning task that indexes imme-
diate memory, learning over trials, and retention following
a 20 minute delay. This task consists of 5 immediate pre-
sentations of a 15-item word list and one delayed recall
trial. Scores from the AVLT have demonstrated relatively
good test-retest reliability and good concurrent validity.
Moreover, the AVLT has been frequently used in both youn-
ger and older adults and is sensitive to memory impairment
(Schmidt, 1996). Age-based z scores were calculated for
total immediate recall (sum of trials 1–5) and delayed recall.

Procedure

All participants provided informed consent. self-report mea-
sures, along with detailed instructions for proper comple-
tion, were mailed to participants approximately two weeks
prior to their cognitive0psychological evaluation. The cog-
nitive and psychological testing was administered by
advanced clinical psychology doctoral students extensively
trained in test administration and scoring by two licensed
clinical psychologists. Subjects were provided a $25 hono-
rarium for their participation. Each participant’s results were
reviewed by two licensed clinical psychologists for accu-
racy of administration and interpretation of findings. This

study was fully approved by the Institutional Review Board
at Rosalind Franklin University of Medicine and Science.

Data Analysis

All data were analyzed using SPSS version 14 (SPSS, Inc.,
Chicago, Illinois, 2005). Regression diagnostics were used
to assess homoscedasticity of residuals, outliers and multi-
collinearity. Outliers greater than three standard deviations
were excluded from the analyses (n 5 4 cases). Tolerance
levels below .10 and variance inflation factors greater than
10 are generally thought to be indicative of multicollinear-
ity (Cohen et al., 2003). All tolerance values were greater
than .75 and all variance inflation factors were less than 2.

In order to determine the relationship between subjective
and objective cognitive performance, several moderator
models were tested using regression analyses (e.g., Aiken
& West, 1991; Jaccard et al., 1990). For all models, subjec-
tive memory functioning served as the dependent variable,
indexes of objective memory performance as the indepen-
dent variable, and negative affect variables as the modera-
tor. As suggested by (Jaccard et al., 1990) predictor variables
were mean centered and significant interactions were probed
at 102 1 standard deviation from the mean score reported
by the sample. SPSS syntax written by O’Connor (1998)
was used to test and probe interactions.

RESULTS

Descriptive statistics and simple correlations for all vari-
ables are presented in Table 1. All negative affect measure
means were within the nonclinical range and cognitive
functioning measures were within normal limits compared
to age-adjusted data. Participants with scores on any mea-
sure greater than three standard deviations from the mean
were labeled as outliers and excluded form all analyses
(n 5 10). All participants with either total raw scores on
the DRS-2 , 123, Memory Subscale scaled scores of ,6

Table 1. Descriptive and correlation data for cognitive, negative affect, and SMCS variables

Variables M SD 1 2 3 4 5 6 7 8 9

1. MFQ Freq 167.6 27.4
2. DRS Total 138.4 4.9 .30**
3. DRS Mem 11.0 2.4 .24** .67**
4. ASI 15.5 9.4 2.44** 2.02 2.11
5. GDS 6.0 6.0 2.35** .07 .05 .41**
6. NA 14.4 5.2 2.24** .16 .07 .21* .66**
7. PSWQ 15.5 7.2 2.37** .00 2.03 .46** .59** .46**
8. AVLT-IR .64 1.3 .30** .52** .32** 2.01 .05 .02 .08
9. AVLT-DR .41 1.3 .24** .28** .19* 2.04 .04 2.02 .02 .80**

Note. MFQ Freq5Memory Functioning Questionnaire, Frequency Scale; DRS Total5Dementia Rating Scale—2 Total Raw Score;
DRS Mem5 Dementia Rating Scale-2, Memory Scale; ASI5Anxiety Sensitivity Index; GDS5 Geriatric Depression Scale; NA5
negative affect score from Positive and Negative Affect Schedule, PA5 positive affect score from Positive and Negative Affect
Schedule; PSWQ5 Penn State Worry Questionnaire—8 item; AVLT-IR5Auditory Verbal Learning Test—Immediate Recall; AVLT-
DR5 Auditory Verbal Learning Test—Delayed Recall. * p , .05. ** p , .001.
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on the DRS-2, or immediate recall or delayed recall z
scores from the AVLT, 21.30 were excluded from analy-
ses (n 5 19).

Correlational analyses were conducted to determine the
relation between objective memory performance, negative
affect and SMCs. The MFQ frequency scale was positively
correlated with the DRS-2 total raw score, the DRS-2 Mem-
ory Subscale and the AVLT-immediate recall and delayed
recall, indicating that better cognitive functioning was asso-
ciated with fewer SMCs. In addition, all negative affect
measures were negatively correlated with the MFQ fre-
quency of forgetting scale, indicating that as negative affect
scores increased, SMCs also increased. Again, lower scores
on the MFQ are indicative of increased SMCs. All negative
affect variables were significantly correlated with one another
as expected.

Moderated Regression Analyses

Based on our a priori hypotheses that negative affect mea-
sures would moderate the relation between SMCs and objec-
tive cognitive0memory functioning, we analyzed several
moderator models. First, we tested the moderator model
with general negative affect (i.e., PANAS negative affect)
and then for each lower-order anxiety or depression mea-
sure. For each independent model in the initial set of analy-
ses, the DRS-2 age-corrected Memory Subscale score served
as the independent variable, the selected negative affect
measure as the moderator and the MFQ Frequency of For-
getting factor as the dependent variable. All moderator mod-
els were significant and probing each of the interactions at
1021 standard deviations from the mean, revealed signif-
icant simple slopes at medium and high levels of each of
the specified negative affect moderators. The results of each
of these models are presented in Table 2.

The Relation of Anxiety Sensitivity to SMCs,
Controlling for Higher Order Negative
Affectivity

Among the lower order negative affect variables examined
in this study, all were moderately correlated with the higher
order general negative affectivity measure (PANAS, NA)
at p , .001 (GDS, r 5 .66, PSWQ, r 5 .46), with the

exception of anxiety sensitivity, which was only weakly
correlated (r 5 .21, p , .05). Thus, it appeared that the
ASI was measuring unique aspects of psychological dis-
tress not solely accounted for by general negative affectiv-
ity. Therefore, we examined the incremental validity of the
Anxiety Sensitivity Index in moderating the relationship
between objective memory performance across two sepa-
rate measures of memory functioning and SMCs. In the
initial set of sequential regression analyses, we controlled
for general negative affectivity, depression and worry
(PANAS, NA; GDS; PSWQ) and looked at the interaction
between the ASI and the Memory Subscale from the DRS-2,
in predicting SMCs. The overall interaction term was
significant (F 5 8.37, p 5 .005, R2D 5 .059) and prob-
ing of the interaction revealed significant medium
(M: b 5 .201, p 5 .019) and high (M 1 1 SD: b 5 .471,
p , .001) simple slopes. Therefore, even after controlling
for higher order negative affectivity factors, increases on
anxiety sensitivity were associated with increased SMCs
in the absence of objective memory impairments (Fig. 1).
Moreover, when we tested the converse question, that is,
whether higher order negative affectivity (PANAS, NA;
GDS; PSWQ) moderated the relationship between objec-
tive memory performance and SMCs after controlling for
the influence of anxiety sensitivity, the overall interaction
was not significant (F 5 2.24, p 5 .137, R2D 5 .016),
further demonstrating the unique effects of anxiety sensi-
tivity on this relationship.

In the second set of analyses, we aimed to determine
whether anxiety sensitivity, after controlling for higher order
negative affect factors (PANAS-NA, GDS, PSWQ), inter-
acted with a more challenging list-learning memory task to
predict SMCs. For the first moderator model, age-based z
scores for total immediate recall (sum of Trials 1–5) from
the AVLT were employed as the independent variable, ASI
as the moderator and the MFQ Frequency of Forgetting
factor as the dependent variable. The overall interaction
term was significant (F 5 4.07, p 5 .046; R2D 5 .028).
Probing of the interaction revealed significant simple slopes
at medium (M: b 5 .265, p 5 .002) and high (M 1 1 SD:
b5 .441, p5 .001) levels of the moderator. Thus, irrespec-
tive of the influence of higher order negative affect factors,
anxiety sensitivity uniquely interacted with auditory verbal
learning to predict SMCs, such that increased scores on the

Table 2. Moderated regression statistics: DRS memory subscale3 NA mod5 MFQ freq DV

Moderator N df R2D F P Low b Med b High b

NA 130 3 .046 7.10 .009 .026 .288** .551**
PSWQ 130 3 .056 9.37 .003 .002 .250** .499**
GDS 130 3 .084 14.64 .000 2.033 .292** .618**
ASI 130 3 .048 8.36 .005 2.063 .181* .424**

Note. NA Mod 5 Negative Affect Moderator; NA5 negative affect score from Positive and Negative Affect
Schedule (PANAS); PSWQ 5 Penn State Worry Questionnaire-8 item; GDS 5 Geriatric Depression Scale;
ASI5Anxiety Sensitivity Index.
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ASI were associated with increased SMCs, in the absence
of objective impairments in one’s ability to learn words
over immediate recall trials of a 15-item word list.

In the final set of moderated regression analyses, we
aimed to determine whether the ASI interacted with delayed

recall on the AVLT to predict SMCs, after controlling for
higher order negative affect factors (PANAS-NA, GDS,
PSWQ). The overall regression equation was significant
(F 5 8.16, p 5 .005, R2D 5 .059) and probing of the
interaction revealed significant medium (M: b 5 .245, p5
.004) and high (M 1 1 SD: b 5 .504, p , .001) simple
slopes. Therefore, as one’s anxiety sensitivity, or the fear
of experiencing anxiety symptoms increases, so does one’s
frequency of SMCs, despite intact performance on a delayed
recall trial of a 15-item list learning task.

DISCUSSION

In this study, we aimed to examine the relationship among
negative affect, SMCs and objective memory functioning
in a non-demented elderly sample. The findings demon-
strate the influence of several aspects of negative affect,
particularly anxiety sensitivity, on the relation between objec-
tive cognitive functioning and SMCs. In continuous by con-
tinuous moderated regression analyses, we tested four
independent measures of negative affect, conceptualized as
representing different levels of a hierarchical orders of neg-
ative affect. Specifically, in accordance with Lilienfeld et al.
(1993), we conceptualized the PANAS NA score as repre-
senting a higher order, trait-like assessment of general neg-
ative affectivity, the PSWQ and the GDS as representing
second order, state measures of negative affectivity, and
fear of anxiety, as assessed by the ASI, as representing a
lower order negative affect factor. Scores from the ASI,

Note. ASI5 Anxiety Sensitivity Index; MFQ Frequency of Forgetting—Memory
Functioning Questionnaire—Frequency of Forgetting factor; NA5Negative Affect;
Low5M2 1 SD, Medium5 M, High5M1 1 SD.

Fig. 1. DRS-2 Memory Scale X ASI5MFQ Freq (controlling for
higher order NA variables)

Note. ASI 5 Anxiety Sensitivity Index; MFQ Frequency of Forgetting—Memory
Functioning Questionnaire—Frequency of Forgetting factor; AVLT-Total Immediate
Memory—Auditory Verbal Learning Test—Total Immediate Recall; NA5Negative
Affect; Low5M2 1 SD, Medium5M, High5M1 1 SD.

Fig. 2. AVLT Total Immediate Recall X ASI 5MFQ Freq (con-
trolling for higher order NA variables)

Note. ASI 5 Anxiety Sensitivity Index; MFQ Frequency of Forgetting—Memory
Functioning Questionnaire—Frequency of Forgetting factor; AVLT-Total Delayed
Recall—Auditory Verbal Learning Test—Delayed Recall; NA 5 Negative Affect;
Low5M2 1 SD, Medium5 M, High5M1 1 SD.

Fig. 3. AVLT Total Delayed Recall X ASI5MFQ Freq (control-
ling for higher order NA variables)
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GDS, PANAS-NA, and the PSWQ (8-item) were all signif-
icant independent moderators of the relationship between
objective memory performance (DRS-2 memory subscale)
and SMCs (MFQ Frequency of Forgetting scale). Simple
slope analyses revealed that for each of the four models, at
medium (M ) and high (M11 SD) levels of negative affect,
increased scores on each measure were associated with
greater perceived frequency of forgetting for a given level
of objective cognitive functioning. These findings suggest
that several negative affect factors may distort the subjec-
tive appraisal of one’s own memory functioning, causing
one to believe that he0she is forgetting information more
frequently than is actually the case.

Anxiety sensitivity has been conceptualized as a “fear of
anxiety” and has been shown to be a risk factor for the
development of certain types of anxiety disorders, particu-
larly panic disorder (e.g., Kotov et al., in press; Schmidt
et al., 1998). Based on Lilienfeld et al. (1993), anxiety sen-
sitivity can be conceptualized as a lower order negative
affect variable, and thus, the most distinct variable included
in the present study from the higher order, general trait
negative affectivity measure, PANAS NA. In order to eval-
uate the incremental validity of anxiety sensitivity in mod-
erating the relation between objective memory performance
and SMCs, we re-examined the relationship between DRS-2
Memory Subscale and SMCs, controlling for all other neg-
ative affect factors (PANAS, NA, GDS, PSWQ). Again, the
interaction was significant and further probing revealed that
increasing levels of anxiety sensitivity were associated with
increased SMCs, in the absence of impaired objective cog-
nitive functioning.

To examine whether our findings generalized to a more
challenging memory measure, we examined the interaction
between anxiety sensitivity (after controlling for other neg-
ative affect variables), and different indicators of perfor-
mance on the AVLT in predicting SMCs. Indeed, we found
that increased anxiety sensitivity was associated with in-
creased SMCs, in the absence of objective memory impair-
ments. Thus, the interaction between anxiety sensitivity and
several indices of objective memory functioning (e.g., DRS
memory subscale, AVLT immediate & delayed recall) in
predicting SMCs, appears to be quite robust. Our results sug-
gest that anxiety sensitivity, or a fear of anxiety related symp-
toms, is associated with distorted appraisal of one’s own
memory, such that increasedepisodesof forgettingare reported
in the absence of underlying objective memory deficits.

Based on our data, it seems as though negative affectiv-
ity, particularly anxiety sensitivity, distorts subjective
appraisal of one’s memory. However, there are several plau-
sible mechanisms, other than faulty appraisals, that should
be entertained. Whereas there is some debate regarding the
ability to reliably differentiate between dementia and depres-
sion (for review see: Amore et al., 2007), depression is the
most common psychiatric comorbidity associated with Alz-
heimer’s disease and is typically part of the early symptom
presentation of dementia. In addition, neuropsychiatric symp-
toms, most commonly depression, are overrepresented in

pre-clinical dementia states such as mild cognitive impair-
ment (Lyketsos et al., 2002). Thus, it is possible that increases
in negative affect, primarily depression, may precede obvi-
ous cognitive deficits, as indexed by neuropsychological
measures. Additionally, the “vascular depression” hypoth-
esis, which posits that vascular disease puts one at risk for,
precedes or advances depression (Thomas et al., 2004) would
argue that changes in cognition and affect share underlying
neurological mechanisms, such as white matter signal hyper-
intensities. Thus, it is possible that increased negative affect,
primarily depression, may be indicative of decrements in
cognitive functioning. It is unlikely however, that the influ-
ence of depression and its complex ties with cognitive
changes in late-life principally account for our findings. All
participants meeting criteria for a past or present Axis I
disorder were excluded and all participants included were
far below clinical cut-offs with respect to scores on self-
report measures of depression. Last, whereas depression
was found to be a significant moderator of the relationship
between objective memory functioning and SMCs, anxiety
sensitivity, was the only moderator that remained signifi-
cant after controlling for the effects of other negative affect
variables, including depression.

Although the relationship between objective memory func-
tioning, SMCs and different ordered factors of negative affec-
tivity has not previously been assessed, several studies have
documented a positive correlation between negative affec-
tivity and physical symptom reporting (Koller et al., 1996;
Stegen et al., 2001; Watson & Pennebaker, 1989). Our study
extends these findings in that we found a significant rela-
tionship between all negative affect measures and our mea-
sure of SMCs. In other words, increased self-reports of
negative affect were associated with increased perceived
episodes of forgetting. In order to place our findings into a
theoretical context, we examined the relevance of the symp-
tom perception hypothesis (Watson, 1988; Watson & Pen-
nebaker, 1989), to our data. This hypothesis posits that
individuals with high negative affect vary in the manner in
which they view, respond and complain about bodily sen-
sations. The most extreme form of this model claims that
the relationship between negative affect and health com-
plaints is spurious and simply demonstrates that individuals
with high negative affect have an increased tendency to
attend to and complain about internal somatic sensations.
Based on our findings, we propose an extension of the symp-
tom perception hypothesis to include not only perception of
physical problems, but appraisal of cognitive functioning
as well. In the absence of objective memory impairments,
we found that increased negative affect, primarily anxiety
sensitivity, was associated with increased SMCs. Based on
our data, one could argue that individuals with high nega-
tive affect, particularly anxiety sensitivity, have an increased
tendency to attend to and complain about cognitive func-
tioning, even when no evidence of objective cognitive
impairments exist.

It is important to note several limitations of this study
that restrict the generalizability of the findings. First and
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foremost, this study was correlational and cross-sectional
in nature, so we are unable to evaluate causal mechanisms
underlying the relation between SMCs, objective memory
functions and negative affect. Moreover, with the current
data, we are unable to evaluate how changes over time in
either objective memory functioning, self-reported levels
of negative affect or SMCs affect the relationship among
such variables. It is also possible that some individuals in
our sample experienced a relative decline in their cognitive
abilities, were cognizant of such declines and thus reported
increased negative affect and SMCs. Given the cross-
sectional nature of our data, we are unable to evaluate this
alternative explanation, but we are currently collecting lon-
gitudinal data to address such questions. Moreover, our sam-
ple was predominately female and white, thus restricting
the generalizability of our findings beyond these demo-
graphic characteristics. Additionally, our findings only gen-
eralize to individuals who do not evidence objective cognitive
impairments and score within normal limits on self-report
measures of affectivity. Thus, our results cannot be extended
to those meeting criteria for diagnoses of affective disor-
ders or cognitive decline beyond the normal level for a
given age. However, it is possible that the relationship
between clinically significant affective distress, objective
memory functioning, and SMCs may be even more robust
than that observed in our healthy sample, thus posing an
exciting direction for future research. Lastly, the measures
used in this study to assess verbal memory functioning
(DRS-2, AVLT), do not adequately assess non-verbal mem-
ory abilities. Thus, it is possible that those performing in
the normal range on verbal memory measures may have
evidenced impairments on nonverbal memory measures, if
assessed.

Despite these limitations, this study lends further evi-
dence to the growing body of literature demonstrating a
relationship between psychological factors and SMCs (e.g.,
Clarnette et al., 2001; Hanninen et al., 1994). To our knowl-
edge, this study is the first to examine the relationships of
broader psychological constructs, such as negative affect,
to SMCs. This study adds further support for the role of
psychological variables as potential explanatory factors for
the inconsistent findings between SMCs and objective mem-
ory performance. Although our study was conducted on a
healthy sample of older adults with a wide range of mem-
ory abilities, our results underscore the importance of
routinely integrating cognitive and affective assessment mea-
sures into assessment of individuals with possible MCI.
This study suggests that the presence of self-reported mem-
ory complaints does not always accurately reflect the degree
of objective memory functioning. We are not arguing how-
ever that “cognitive complaints” should be removed as part
of diagnostic criteria for MCI, instead we are suggesting
they be interpreted within an affective context. Again, we
suggest that clinicians as well as those overseeing commu-
nity screening programs, include psychological assess-
ments, particularly of negative affectivity, into cognitive
batteries. Fortunately, several affective measures, well-

validated in elderly populations (e.g., GDS) are quite suc-
cinct and thus should not significantly lengthen clinical
evaluations. Moreover, based on our data, we feel that inclu-
sion of a measure of anxiety sensitivity is warranted given
the robust effect of anxiety sensitivity on the relationship
between objective memory functioning and SMCs. In sum-
mary, this study demonstrates the robust influence of neg-
ative affect on relationships between multiple indicators of
objective memory functioning and SMCs in which greater
negative affect, particularly anxiety sensitivity, is associ-
ated with increased perceived episodes of forgetting in the
absence of objective memory impairments.
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