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Abstract

Objectives: The current study investigated baseline and longitudinal relationships between memory complaints, depressive
symptoms, and cognition in older adults.

Method: Using the sample from the Personal Reminder Information and Social Management trial, we generated path mod-
els predicting self-rated memory complaints measured by the Memory Functioning Questionnaire (MFQ).

Results: Our baseline models showed that more depressive symptoms were associated with reporting more frequent for-
getting incidents and a greater decline in memory function. The baseline models also revealed that higher scores in a latent
cognitive function were associated with reporting a greater decline in memory functioning and a greater use of mnemonics.
However, cognitive predictors did not mediate the baseline associations between the MFQ measures and depressive symp-
toms. Further, these predictors were not able to directly predict the 12-month MFQ measures over and above the baseline
effects. Including personality traits (neuroticism and conscientiousness) did not significantly affect the models.

Discussion: Our results suggest that memory complaints about frequency of forgetting can be the most reliable indicator
of depression risk among the four factors in the MFQ. We discuss theoretical implications for longitudinal relationships
between memory complaints, depressive symptoms, and cognitive function in older adults.

Keywords: Depression—Cognitive function—Longitudinal change—Subjective memory

The link between subjective memory complaints and
depressive symptoms in older adults has intrigued aging
researchers for decades. In their seminal work, Kahn,
Zarit, Hilbert, and Niederehe (1975) found that subject-
ive memory complaints were closely related, not to actual
performance, but to depressive symptoms. Since then, the
relationship between subjective memory complaints and
depressive symptoms has been well documented as one
of the candidate explanations for a weak relationship
between self-assessment of memory and actual memory
performance (e.g., Crane, Bogner, Brown, & Gallo, 2007;
O’Shea, Dotson, Fieo, Tsapanou, Zahodne, & Stern, 2016;

West, Boatwright & Schleser, 1984; Zelinski & Gilewski,
2004).

Most of the previous studies have relied on cross-
sectional data rather than longitudinal data. To address
the issue, Pearman, Hertzog, and Gerstorf (2014) recently
examined a longitudinal relationship between subjective
memory complaints and depressive symptoms in older
adults from the Berlin Aging Study (BASE). Their results
support the notion that changes in memory complaints over
time may be affected by depressive symptoms rather than
monitoring of actual age-related memory changes. Hiliir,
Hertzog, Pearman, Ram, and Gerstorf (2014) assessed the
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longitudinal relationships not only at the between-person
level but also at the within-person level using data from
the Health and Retirement Study (HRS). Their findings
particularly support that at the within-person level, fluctu-
ation in subjective memory complaints are linked to fluc-
tuations in memory performance and depressive symptoms.
The older adults who showed more depressive symptoms
or worse memory performance tended to complain more
about their memory.

However, evidence of the longitudinal relationship needs
to be strengthened because those findings have mainly
relied on brief, global assessments of subjective memory
measured by participants’ responses on a limited number
of items (e.g., one or four items). This measure may not be
sensitive enough to detect subtle changes in memory (Hiiliir
et al., 2014) and would simply reflect older adults’ general
beliefs about their memory rather than actual changes in
memory (Pearman et al., 2014). To address these limita-
tions, the current study was designed to assess the longitu-
dinal relationship between subjective memory complaints
and depressive symptoms with a more extensive subject-
ive memory complaint scale: the Memory Functioning
Questionnaire (MFQ; Gilewski, Zelinski, & Schaie, 1990).

MFQ, Depressive Symptoms, and Associated
Factors

Gilewski et al. (1990) developed the MFQ to measure
self-rated everyday memory functioning based on four dif-
ferent factors: Frequency of Forgetting (FF), Seriousness
of Forgetting (SF), Retrospective Functioning (RF), and
Mnemonic Usage (MU). Previous studies demonstrated
that the MFQ factors were not only independent of
chronological age, education, or self-reported health sta-
tus (Gilewski et al., 1990) but also of each other (Lane &
Zelinski, 2003). In fact, several studies have shown relation-
ships between the MFQ factors, memory performance, and
depressive symptoms. In a study by Zelinski, Gilewski, and
Anthony-Bergstone (1990), FF and SF were the two best
factors, not only accounting for variance in MFQ scores,
but also in predicting clinical memory tests. However,
those two factors did not predict a longitudinal change in
memory performance on laboratory tasks over and above
individual differences in general cognitive ability measures
(Zelinski, Gilewski, & Schaie, 1993). The negative relation-
ship between FF and depressive symptoms was reported in
Zelinski et al. (1990), which indicated that individuals with
more depressive symptoms tended to report more frequent
forgetting incidents. Zelinski and Gilewski (2004) showed
that depressive symptoms significantly accounted for the
short version of FF scale over and above other predictors,
such as personality traits, memory performance, and demo-
graphic variables. Particularly, Gilewski et al. (1990) sug-
gested that the investigation of specific patterns between
the MFQ factors and depressive symptoms might allow
us to differentiate individuals experiencing mild memory

deficit from those with depressive symptoms. For instance,
SF and RF scores might reflect negative cognition based on
depressive symptoms, whereas MU scores might be more
associated with minor impairment of memory function
because it would reflect actual attempts to cope with the
impairment (Gilewski et al., 1990).

Previous studies have also demonstrated that neuroti-
cism and conscientiousness are associated with subjective
memory complaints (e.g., Lane & Zelinski, 2003; Pearman
& Storandt, 2004, 2005; Reid & MacLullich, 2006). Lane
and Zelinski (2003) particularly examined the longitudinal
relationship between the two personality traits and each
MFQ measure using hierarchical linear models. They tested
a hypothesis that negative affectivity, such as neuroticism
and depression, would be associated with MFQ measures. It
was also expected that individuals with high conscientious-
ness would report more frequent use of mnemonics because
they tend to habitually engage in more preventive health
behaviors (Ingledew & Brunning, 1999). In their models,
neuroticism explained only intercepts but not slopes in FF
and SF, which suggests a stable relationship between neu-
roticism and baseline FF and SF. However, inconsistent
with their expectation, conscientiousness did not account
for variances in MU. Recently, Pearman and colleagues
(2014) found that subjective memory complaints in older
adults were more strongly associated with neuroticism than
with actual memory. In the same study, depressive symp-
toms still significantly predicted the memory complaints
after controlling for neuroticism.

The Present Study

Based on Gilewski et al.’s (1990) assumption and previ-
ous findings, our principal interest was to assess separately
the predictive value of depressive symptoms and cogni-
tive functions for each MFQ measure, rather than to con-
sider the four MFQ scales as a single factor of memory
complaints. For this purpose, we generated path models
with a latent trait of cognitive function using the sample
from the Personalized Reminder Information and Social
Management System (PRISM) trial (Czaja et al., 2015;
Czaja, Boot, Charness, Rogers, Sharit, 2017). PRISM was
a software application originally designed for older adults
to support social connectivity, prospective memory, leisure
activities, access to resources and knowledge about top-
ics (Czaja et al., 2015). The PRISM trial was conducted
to evaluate the impact of access to PRISM on primary and
secondary outcomes including: social isolation, loneliness,
social support, social network size, quality of life, and per-
ceived vulnerability, as well as secondary outcomes such
computer proficiency and attitudes towards technology
(Trial Registration: NCT01497613).

Among the PRISM outcome measures, in order to cre-
ate a latent variable of cognitive function, we specifically
selected three cognitive measures which have been widely
used as an index of general cognitive abilities: (a) cognitive
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status; Mini-Mental State Examination (MMSE; Folstein,
Folstein, & McHugh, 1975), (b) simple reaction time;
Shipley Institute of Living Scale (Shipley; Zachary, 1986),
and (c) processing speed; Digit Symbol Substitution (DSST;
Wechsler, 1981) scores. In addition to the latent cognitive
function variable, the Fuld Object Memory Evaluation
(FOME; Fuld, 1981) score was selected as another cogni-
tive predictor, given that previous studies suggest that it can
be a valid measure to evaluate memory function of older
adults independent from other memory assessment tools
(for a brief review, see Chung & Ho, 2009). In contrast
to other memory assessment techniques that solely rely on
auditory or visual modalities, it has been suggested that
FOME allows older adults to use multiple sensory systems
involving touch to encode information, which offsets age-
related visual and/or auditory impairments in older adults
(Shulman et al., 2006). FOME also has a lack of sensitivity
to educational level and reading skills (Wall, Deshpande,
Macneill, & Lichtenberg, 1998).

Using those outcome measures from the PRISM trial,
the current study first investigated baseline relationships
between depressive symptoms and each MFQ measure. In
the baseline models, we also investigated how the latent
cognitive function and FOME would mediate the poten-
tial relationships between depressive symptoms and MFQ
measures. We then assessed longitudinal effects of the pre-
dictors on the 12-month MFQ measures. In the 12-month
models, we were particularly interested in whether the base-
line predictors would significantly explain the 12-month
MFQ measures over and above the baseline relationships.
For both the baseline and 12-month models, we addition-
ally tested a hypothesis that the personality traits (i.e., neu-
roticism and conscientiousness) would account for MFQ
measures after controlling for the other predictors, given
the significant associations between the personality traits
and MFQ measures described above.

Consistent with previous studies, we expected that
depressive symptoms would be significantly related to
lower levels of self-perceived memory functioning, namely,
high levels of self-rated memory complaints. Based upon
Gilewski et al’s (1990) original hypotheses, we specifi-
cally anticipated that reporting more depressive symptoms
would be associated with reporting more frequent and seri-
ous forgetting incidents (FF and SF), and/or greater decline
in memory ability relative to earlier in life (RF). Given that
MU score might reflect one’s attempt to cope with minor
impairment of memory function (Gilewski et al’s (1990),
we expected that the latent cognitive function and/or
FOME might only be associated with MU rather than the
other three MFQ measures.

Methods

Study Design
The PRISM trial was designed as a multisite randomized con-
trolled trial that was conducted at Miami, FL; Tallahassee,

FL; and Atlanta, GA. Participants were selected and rand-
omized into the PRISM condition or the Binder condition
after a telephone screening for basic eligibility (e.g., age,
computer/Internet experience, language, living arrange-
ments) and a baseline assessment at home. The participants
in the PRISM condition received a computer equipped with
the PRISM software whereas the participants in the Binder
condition received the notebook binder. For a complete
description of design of PRISM software and the Binder
condition, see Czaja et al. (2015). There were three out-
come assessments during the 12 months of the intervention
period: baseline, 6 months, and 12 months.

Participants

In the PRISM trial, the sample was selected based on crite-
ria to identify older adults at risk for social isolation. The
sample consisted of old adults (65 years old or above) liv-
ing alone in independent housing. They were not employed
or volunteering more than 5 hr per week and did not spend
more than 10 hr per week at a Senior Center or formal
organization. They were required to have at least 20/60
vision, with or without correction, to be able to read at
the 6™ grade level, and to be English-speaking. Participants
were excluded if they had used the Internet “independently
and regularly” over the past 3 months, were blind or deaf,
had a terminal illness or severe motor impairment, or were
cognitively impaired (Mungus corrected score of < 26 on
the Mini-Mental Status Examination (MMSE); Folstein
et al., 1975). However, the sample included 11 participants
who scored between 23 and 25 on the MMSE because they
denied having any memory complaints and met all other
criteria. The Fuld Object Memory Evaluation (FULD) was
additionally used to assess their cognitive impairment and a
review by a board certified clinical neuropsychologist, who
was part of the research team, also permitted their partici-
pation in the current study.

After the prescreening and baseline assessment, the final
sample included 300 participants (150 in each condition)
who met the eligibility criteria and were still interested in
participation. Participants were mostly women (78%) and
were ethnically diverse (54% White). The sample ranged in
age from 64 (one participant turned 65 in the time window
established for scheduling of the baseline assessment) to
98 years (M = 76.15, SD = 7.4). The other details of sample
have been published in Czaja et al. (20135).

Procedures and Contact Schedule

A telephone screening assessing the eligibility criteria
described above was given to interested participants who
contacted the study coordinator at each site. Those who
were eligible and still interested in participation were then
scheduled a baseline assessment at home with the coordina-
tor. During the baseline assessment participants completed
the measurement battery after providing informed consent.
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Participants were then randomly assigned to either of the
study conditions. The baseline assessment was adminis-
tered by an assessor who was trained and certified, using a
standardized protocol.

6 and
12 months postrandomization, followed by a brief tel-

The follow-up assessments occurred at
ephone interview at 18 months. Participants assigned to
the PRISM condition received $25 monetary compensa-
tion for each assessment and were allowed to keep the
computer. However, participants in the Binder condition
received $25 for the baseline and 6-month assessments
and $100 for the 12-month assessment with an oppor-
tunity to receive basic computer training following the
12-month assessment in order to provide more equal
compensation.

A certified assessor was blinded to treatment condition
and the assessor administered the primary outcome meas-
ures at 6 and 12 months via a telephone interview. The
Institutional Review Boards at the three sites approved the
study protocol and all sites applied equivalent procedures
and standardized protocols for screening, tracking, train-
ing, and contacting participants.

Measures

Czaja et al. (2015) provide a complete description of all
outcome measures with an appropriate Cronbach’s a for
each measure based on the baseline assessment. Among
the outcome measures, the current study was only inter-
ested in measures described below. We did not include any
measures from the 6-month assessment because our pri-
mary interest was to test baseline relationships between the
measures and longitudinal effects on the 12-month MFQ
scales. Further, most of the cognitive measures were not
assessed at 6-months in the PRISM trial.

Subjective memory complaints

Subjective memory complaints were assessed with the
MFQ (Gilewski et al., 1990), consisting of 64 items rated
on 7-point Likert scale. Four factors comprise the MFQ:
Frequency of Forgetting (FF), Seriousness of Forgetting
(SF), Retrospective Functioning (RF), and Mnemonics
Usage (MU). Lower scores reflect greater levels of memory
complaints or more negatively perceived memory function-
ing, with more forgetting incidents, more serious forgetting
incidents, decline in current memory ability compared to
earlier in life, and more mnemonic usage. A factor anal-
ysis (Gilewski et al., 1990) and an evaluation of change
patterns over 16-19 years (Lane & Zelinski, 2003) sup-
ported the assumption that the four factors are independ-
ent of each other. Particularly, the FF subscale has shown to
account for the most variance in MFQ responses (Zelinski
& Gilewski, 2004). There is also evidence supporting that
MEQ factor scores reflect variance in ratings independent
of chronological age, education, or self-reported health sta-
tus (Gilewski et al., 1990).

Depressive symptoms

Depressive symptoms were assessed with the Center for
Epidemiologic Studies Depression scale (CES-D; Radloff,
1977). The CES-D consists of 20 items assessing different feel-
ings and emotional states of participants. The items were rated
on a 3-point scale with higher scores indicating more depres-
sive symptoms. The CES-D has generally been considered a
good measure of depressive symptoms, although it cannot
diagnose clinical depression on its own (Hiiliir et al., 2014).

Cognitive measures: latent cognitive function and FOME
We selected three general cognitive measures to generate a
latent variable for cognitive functions: Mini-Mental State
Examination (MMSE; Folstein, et al., 1975), Shipley Institute
of Living Scale (Shipley; Zachary, 1986), and Digit Symbol
Substitution (DSST; Wechsler, 1981) scores. The MMSE
consists of a series of questions evaluating general cognitive
functioning with a maximum score of 30, and has widely
been used to screen individuals with cognitive impairment
in research and clinical settings. The Shipley is composed of
40 items asking participants to indicate the one word out of
four that is the same or nearly the same as a referent word.
A higher score reflects greater verbal/vocabulary ability.
The DSST consists of nine symbols matched with their cor-
responding numerical digits (1-9) and asks participants to
match the symbols with their corresponding digits. The score
is calculated based on the number of correct symbols within
90 s. A higher score indicates faster processing speed.

Fuld Object Memory Evaluation (FOME; Fuld, 1981)
was developed as an assessment of episodic memory func-
tions in older adults. In the FOME test, participants are
asked to reach into a bag with 10 common objects and iden-
tify all of them by touch. Then, after participants are given a
distraction task, such as saying words rapidly from a single
category in 60 s, participants are asked to recall everything
from the bag. Participants receive four more rounds to learn
and recall the objects and are given a reminder about what
they missed after each recall. In the PRISM trial, we used a
slightly shorter version of the test (three learning and recall
trials). The score is calculated based on the total number of
correctly recalled objects across these trials.

Neuroticism and conscientiousness

Neuroticism and conscientiousness were assessed with the
Ten-Item Personality Inventory (TIPI; Gosling, Rentfrow,
& Swann, 2003). The TIPI consists of 10-items assessing
Big 5 Personality Traits of extraversion, agreeableness,
conscientiousness, openness, and neuroticism (Goldberg,
1992), and is widely used in research settings where per-
sonality is not the primary topic of interest.

Data Analysis and the Proposed Models

We used Amos (Version 23.0.0) to test the baseline and
12-month structural equation models. In the baseline mod-
els, we assessed the relationship between CES-D and MFQ
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measures and how this potential relationship is mediated
by general cognitive abilities. For that purpose, as shown
in Figure 1, the baseline models tested direct effects of the
predictors (i.e., CES-D, the latent cognitive function, and
FOME: path a, d, and e) as well as indirect effects of CES-D
on each MFQ measure through the latent cognitive func-
tion (path b—d) and FOME (path c—e). Then, our principal
interest in the 12-month models was to test longitudinal
effects of the baseline predictors on each 12-month MFQ
measure after controlling for the baseline relationships. For
this purpose, as shown in Figure 2, the 12-month models
tested direct effects of the baseline predictors (path a, d,
e, and g) and indirect effects of CES-D on each 12-month
MEFQ via the latent cognitive function (path b-d), FOME
(path c—e), and the corresponding baseline MFQ measure
(path f—g). The indirect effects of the latent cognitive func-
tion and FOME via the baseline MFQ (path i-g and h-g)
were additionally assessed. However, since we found lit-
tle or no change in the predictors between baseline and at
12-months, we did not assess the effects of changes in the
predictors on MFQ measures in the 12-month models.

To evaluate the goodness of fit of the models, we used
three indices: chi-square, the Comparative Fit Index (CFI),
and the Root-Mean-Square Error of Approximation
(RMSEA). In general, a good model fit is indicated by a
non-significant chi-square value, although the chi-square
value is more affected by large sample size (Bentler &
Bonett, 1980). We also used a value of CFI > .95 and a
value of RMSEA < .06 as criteria for good model fit (Hu &
Bentler, 1999), although a cutoff for acceptable fit has been
.09 and .08, respectively. We tested the proposed models
separately for each MFQ factor. Means, SD, and correla-
tions of variables are reported in Table 1.

FOME

a MFQ
factor

Cognitive
Function

y

MMSE Shipley DSST

Figure 1. Baseline model used for predicting each MFQ factor from CES-
D, the latent cognitive function variable, and FOME. CES-D = Center
for Epidemiologic Studies Depression scale; DSST = Digit Symbol
Substitution; FOME = Fuld Object Memory Evaluation; MFQ = Memory
Functioning Questionnaire; MMSE = Mini-Mental State Examination.

Results

Baseline Assessment

Frequency of forgetting

For the model predicting FF, the chi-square test was not
statistically significant, %> (7) = 12.58, p = .08. The other
two indices supported a good model fit (CFI = .958,
RMSEA =.052). As reported in Table 2, the model showed
FF was significantly linked to both CES-D (f = -.31, p <
.001) and the latent cognitive function (§ =.20,p <.01). The
negative path coefficient between CES-D and FF indicated
that the participants with higher CES-D scores reported
more forgetting incidents (i.e., lower scores in FF). The
positive path coefficient between the latent cognitive func-
tion and FF showed that the participants with lower cogni-
tive function scores reported more forgetting incidents (i.e.,
higher scores in FF). The indirect path from CES-D to the
latent cognitive function to FF was not statistically signifi-
cant (p =.18), which suggests that the latent cognitive func-
tion did not mediate the relationship between CES-D and
FF. FOME score did not significantly predict FF (p = .66).
The indirect path from CES-D to FOME to FF was also not
statistically significant (p = .68), suggesting that FOME did
not mediate the relationship between CES-D and FF. The
predictors accounted for 15% of variance in FF at baseline.

FOME

a 12-month
MFQ factor

f MFQ factor g
(Baseline)

Cognitive
Function

A

MMSE Shipley DSST

Figure 2. Twelve-month model used for predicting each Memory
Functioning Questionnaire factor from CES-D, the latent cognitive
function variable, and FOME after controlling for the baseline relation-
ships. CES-D = Center for Epidemiologic Studies Depression scale;
DSST = Digit Symbol Substitution; FOME = Fuld Object Memory
Evaluation; MFQ = Memory Functioning Questionnaire; MMSE = Mini-
Mental State Examination.
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Table 1. Means, SD, and Correlations of Variables
Correlations
Variables Mean (SD) 1 2 3 4 N 6 7 8 9 10 11 12 13
1 CES-D 11.11 (9.03) —
2 MMSE 28.09 (1.43) -.12% —
3 SHIPLEY 29.82 (6.31) -.07 35FF —
4 DSST 34.95 (11.31) -.00 32%% —
5 FOME®? 22.76 (3.12) .10 .06 .06 —
6FF, . 4.98(0.83) -.33*  .16** 06 -01 —
7SF i 4.61(1.28) -.09 .10 -03  -09  .37%% —
8RF, . 3.53(1.12)  -.18** -.06 —13% -.02 .34%F 0 23%F —
9MU, . 3.30(1.27)  -01  -.09 -27%% .03 .01 .05 .01 —
10FF , . 496(0.89) -31** .15% 10 09 .68%F  32%% 28 02—
11SF, . 453(124) -.12 .02 .01 A0 24 32%* 09 .00 .36 —
12RF, . 3.36(1.09) -.04 03 -10 01 —00 .15* 5% 36%F —03  .32%* 7% —
13MU,, . 3.05(122) .12 -09 -15* —18** -04 -07 .01 .02  .59%** -05 .05 -.02 —

Note: CES-D = Center for Epidemiologic Studies Depression scale; DSST = Digit Symbol Substitution; FF = Frequency of Forgetting; FOME = Fuld Object Memory
Evaluation; MMSE = Mini-Mental State Examination; MU = Mnemonic Usage; RF = Retrospective Functioning; SF = Seriousness of Forgetting.

*p <.05. **p < .01. *Based on the total number of correctly recalled objects across three trials.

Table 2. Standardized Path Coefficients of the Main Predictors for Baseline MFQ Factors

Baseline MFQ factors

Predictor Path (path in Figure 1) FF SF RF MU
CES-D Direct (a) -31%* -.07 -.20%* .05
via Cognitive function (b - d) -.02 .01 .03 .04
via FOME (c - e) -.002 .01 -.0003 .003
Cognitive function Direct (d) 207 12 -25%* -.36%%
FOME Direct (e) .02 -.08 -.003 .03

Note: CES-D = Center for Epidemiologic Studies Depression scale; FF = Frequency of Forgetting; FOME = Fuld Object Memory Evaluation; MFQ = Memory

Functioning Questionnaire; MU = Mnemonic Usage; RF = Retrospective Functioning; SF = Seriousness of Forgetting.

p <.05.**p < .01

When neuroticism and conscientiousness were added in
the model, neither of them significantly accounted for FF
(p = .45, .32, respectively).

Seriousness of forgetting

For the model predicting SF, the chi-square test was sta-
tistically significant, ¥*(7) = 16.30, p = .02. But the other
two indices supported an acceptable model fit (CFI = .908,
RMSEA = .067). The model showed that neither CES-D
(p = .26) nor the latent cognitive function (p = .11) was
significantly linked to SF (see Table 2). FOME score also
did not significantly predict SF (p = .15). The model only
explained 3% of variance in SF at baseline. When the per-
sonality traits were added in the model, neither neuroticism
nor conscientiousness significantly explained variance in SF
(p =.07, .81, respectively).

Retrospective functioning

For the model predicting RE, the chi-square test was mar-
ginally significant, y*(7) = 13.80, p = .06. The other two
indices supported an acceptable model fit (CFI = .94,

RMSEA = .057). Table 2 shows that RF was significantly
linked to both CES-D ( = -.20, p < .001) and the latent
cognitive function (§ = -.25, p =.001). Similar to the effects
of CES-D on FF, the participants with higher CES-D scores
reported greater decline in memory ability relative to ear-
lier in life (i.e., lower scores in RF). However, contrary to
the effects of latent cognitive function on FE the partici-
pants with higher cognitive function scores reported worse
decline in memory ability. The indirect path from CES-D
to the latent cognitive function to RF was not significant
(p = .17). FOME score did not significantly predict RF
(p =.95). The model accounted for 9.5% of variance in RF
at baseline. When the personality traits were added in the
model, the path between conscientiousness and MU was
marginally significant (§ = .11, p = .06). But neuroticism
did not significantly explain RF (p = .45).

Mnemonic usage

For the model predicting MU, the chi-square test was sta-
tistically significant, y*(7) = 18.32, p = .01. But, the other
two indices supported an acceptable model fit (CFI = .906,
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RMSEA = .074). The path analysis indicated that only
the latent cognitive function significantly predicted MU
(p =-.36,p <.001) (see Table 2). The negative path coef-
ficient between the latent cognitive function and MU indi-
cated that the participants with higher cognitive function
scores reported more use of mnemonics. CES-D did not
significantly predict MU (p = .35) and neither did FOME
(p = .54). The model accounted for 13% of variance in MU
at baseline. When the personality traits were added in the
model, only the path between conscientiousness and MU
was marginally significant (§ = -.11, p = .06). However,
neuroticism did not significantly account for MU (p = .85).

Predicting 12-Month MFQ Scales From Baseline
Measures (CES-D, FOME, and the Latent
Cognitive Function) Controlling for Baseline
MFQ Scales

Frequency of Forgetting

For the model, the chi-square test was not statistically
significant, ¥2(9) = 13.93, p = .13. The other two indices
supported a good model fit (CFI = .983, RMSEA = .043).
As expected (see Table 3), a significant direct effect of the
baseline FF on the 12-month FF was observed (f = .65,
p < .001). Whereas there were significant direct effects of
CES-D and the latent cognitive function on the baseline FF,
only the direct effect of CES-D on the 12-month FF was
marginally significant (§ = -.09, p = .052). The latent cogni-
tive function did not directly predict the 12-month FF after
controlling for the baseline relationships (p = .44). The indi-
rect path from CES-D to the baseline FF to the 12-month
FF (B = -.20, p < .01) was significant, as well as the indi-
rect path from the latent cognitive function to the baseline
FF to 12-month FF (f = .13, p < .01). Neither of the indi-
rect paths via the latent cognitive function and FOME to
the 12-month FF was statistically significant (p = .48, .13,
respectively). Consistent with the baseline model, the result

suggests that both the latent cognitive function and FOME
did not mediate the relationship between CES-D and the
12-month FE

However, the direct path between FOME score and the
12-month FF was significant (f = .14, p = .002), although
it did not directly predict the baseline FF. This indicates
that the participants with lower FOME score at baseline
reported more forgetting incidents at 12 months. The pre-
dictors accounted for 50% of variance in the 12-month FE.
When the two personality traits were added in the model,
the direct effect of conscientiousness on the 12-month FF
was significant (§ = .10, p = .04). The path between neu-
roticism and the 12-month FF was not significant (p = .31).

Seriousness of forgetting

For the model, the chi-square test was not statistically sig-
nificant, ¥*(9) = 16.61, p = .06. The other two indices sup-
ported an acceptable model fit (CFI =.939, RMSEA =.053).
As reported in Table 3, a significant direct effect of the base-
line SF on the 12-month SF was observed (f = .33, p <
.001). But, neither CES-D (p = .11) nor the latent cogni-
tive function (p = .94) directly explained the 12-month SE.
Interestingly, FOME score directly predicted the 12-month
SF (B = .14, p = .02), although it did not predict the baseline
SE None of the indirect paths was significant in this model.
The model accounted for 13% of variance in the 12-month
SE. When the personality traits were added, neither neuroti-
cism nor conscientiousness significantly accounted for the
12-month SF (p = .77, .33, respectively).

Retrospective functioning

For the model, the chi-square test was not statistically sig-
nificant, ¥*(9) = 16.37, p = .06. The other two indices sup-
ported a satisfactory model fit (CFI = .948, RMSEA =.052).
A significant direct effect of the baseline RF on the 12-month
RF (B =.37,p <.001) was observed (see Table 3). However,
in spite of significant direct effects of CES-D and the latent

Table 3. Standardized Path Coefficients of the Main Predictors for the 12-month MFQ Factors

The 12-month MFQ factors

Predictor Path (path in Figure 2) FF SF RF MU

The corresponding Direct (g) 65%* 33%% 37 58%%

baseline MFQ

CES-D Direct (a) -.09 -.10 .03 .10
via Cognitive function (b-d) -.01 .001 -.01 .004
via FOME (c—e) .01 .01 .002 -.01
via The baseline MFQ (f - g) -.20%* .02 -.07%* -.03

Cognitive function Direct (d) .05 -.01 .05 -.04
via The baseline MFQ (i — g) 13%% .04 -.09%* -21%

FOME Direct (e) 4% 4% .02 -.08
via The baseline MFQ (h - g) .01 -.03 -.001 .02

Note: CES-D = Center for Epidemiologic Studies Depression scale; FF = Frequency of Forgetting; FOME = Fuld Object Memory Evaluation; MFQ = Memory
Functioning Questionnaire; MU = Mnemonic Usage; RF = Retrospective Functioning; SF = Seriousness of Forgetting.

*p <.05. **p < .01
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cognitive function in the baseline model for predicting RF,
neither of them directly predicted the 12-month RF after
controlling for the baseline RF (p = .63, .55, respectively).
Both indirect paths from CES-D and the latent cognitive
function to the baseline RF to the 12-month RF were sig-
nificant (f = -.07, -.09, p < .01, .01, respectively). None of
the indirect paths via FOME or the latent cognitive func-
tion was significant. FOME score also did not significantly
predict the 12-month RF (p = .77). The model explained
12% of variance in the 12-month RE When the personal-
ity traits were added in the model, neither neuroticism nor
conscientiousness significantly accounted for the 12-moth
RF (p = .60, .61, respectively).

Mnemonic usage

For the model, the chi-square test was statistically sig-
nificant, ¥*(9) = 18.46, p = .03 but the other two indi-
ces supported a satisfactory model fit (CFI = .957,
RMSEA = .059). A significant direct effect of the base-
line MU on the 12-month MU was observed (f = .58,
p <.001) (see Table 3). However, the direct effect of CES-D
on the 12-month MU was marginally significant (f = .10,
p = .054) and the latent cognitive functions did not directly
predict the 12-month MU after controlling for the base-
line MU (p = .58). FOME score also did not significantly
predict the 12-month MU (p = .13). Among the indirect
paths, only the path from the latent cognitive function to
the baseline MU to the 12-month MU ( = -.21, p < .01)
was significant. The model explained 37% of variance in
the 12-month MU. When the personality traits were added,
neither neuroticism nor conscientiousness significantly
accounted for the 12-moth MU (p = .29, .30, respectively),
although the direct effect of conscientiousness on MU was
marginally significant in the baseline model.

Discussion

In line with previous studies on depressive symptoms and
memory complaints, our results support that older adults
with more depressive symptoms show more negative per-
ception of their memory functioning compared to those
with fewer depressive symptoms (Zelinski et al., 1990;
Zelinski & Gilewski, 2004). Particularly, the baseline mod-
els suggest that negative perception about memory can be
identified by reporting more frequent forgetting incidents
(FF) or greater decline in memory function (RF) in MFQ
measures. The nonsignificant indirect path from CES-D
to the two cognitive predictors (i.e., the latent cognitive
function and FOME) to FF or RF further supports that
the association between depressive symptoms and subjec-
tive memory complaints tends to be independent from the
effects of level of general cognitive abilities.

Our baseline models also support the view that mem-
ory complaints can be directly tied to level of cognitive
functioning, although the explanatory power (variance
accounted for) of objective cognitive functioning was rela-
tively weak. More interestingly, the pattern of relationships

between cognitive functioning and memory complaints
varied with the type of MFQ measure. The positive path
coefficient between FF and the latent cognitive function
indicates that older adults with higher cognitive function-
ing scores complain less about their memory performance.
On the contrary, the negative path coefficient between RF
and the latent cognitive function, or between MU and the
latent cognitive function, suggests that higher cognitive
functioning would be associated with negative judgment on
memory functioning and more frequent use of mnemonics.

In the 12-month models, the baseline predictors were
not able to directly predict the 12-month MFQ measures
over and above the baseline relationships described above.
Consistent with the baseline model, neither of the cognitive
predictors significantly mediated the relationship between
CES-D and the MFQ measures. The indirect paths from the
depressive symptoms and the latent cognitive function via
the baseline MFQ measures to the 12-month MFQ meas-
ures were significant only if the corresponding baseline
relationship was significant. The results support that longi-
tudinal relationships between the predictors and the MFQ
measures were essentially established by the time of meas-
urement of the baseline effects, or that a 1-year interval was
too short to reveal differing relationships. Overall, our find-
ings do not support Gilewski et al.’s (1990) hypotheses that
(a) ratings of SF or RF might be an indicator of depressive
symptoms and (b) rating of MU might reflect an attempt to
cope with minor impairment of memory function. Rather,
only FF scale was consistently related to depressive symp-
toms and to the latent cognitive function at both baseline
and longitudinally (although the longitudinal effects was
indirect), and particularly, depressive symptoms were the
stronger predictor for FE The pattern of the relationship
between MU and cognitive functioning revealed in the
current study was also a reversal of the pattern originally
expected in Gilewski et al. (1990).

It should be noted that we found no significant correla-
tion between any of cognitive function measures and the
FOME scores at baseline. We confirmed that there were
no ceiling or floor effects that might constrain the rela-
tionships between them. A further inspection of residuals
did not show any significant unaccounted for relation-
ships between FOME and the cognitive function variables.
FOME has been regarded as a unique index to capture
memory function of older adults because the test allows
participants to use multiple sensory system. During the test,
participants are asked to identify the objects by touch, then
verify them by vision and name the objects (Chung & Ko,
2009). Conceivably, our cognitive function measures were
more likely to reflect general aspects of cognitive ability
(e.g., processing speed and verbal ability) rather than the
unique aspect of the memory construct reflected in FOME,
namely, a multimodal channel of encoding processes
(Shulman et al., 2006). In fact, a lack of strong association
between FOME and a general intelligence index has been
reported in previous literature (Anderson-Hanley, Miele, &
Dunnam, 2013). Therefore, it is still interesting to note that
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the baseline FOME scores significantly predicted FF and
SF at 12 months after controlling for the other predictors.
The result indicates that FOME might be a unique indica-
tor of longitudinal change in FF and SFE. Given the unique
aspects of FOME, future studies involving FOME may also
provide insight into the mechanism of association between
age-related memory decline and memory complaints. Other
studies will be also needed to see if the associations between
FOME and memory complaints are replicated.

Additionally, inconsistent with previous studies dem-
onstrating that neuroticism and conscientiousness can be
significant predictors for memory complaints (e.g., Lane &
Zelinski, 2003, Pearman & Storandt, 2004, 2005; Reid &
MacLullich, 2006), our study failed to replicate the effects
of personality traits on MFQ measures. Only the effects of
conscientiousness on some MFQ measures were marginally
significant. One possible explanation is sample differences.
The sample of the PRISM trial was based on older adults at
risk for social isolation and they may not be representative
of other samples used in previous studies.

We believe that our paper is the first to investigate the
associations between depressive symptoms and subjective
memory complaints with a longer and context-specific mem-
ory complaints scale (i.e., MFQ). Previous findings relying on
brief assessment of memory complaints might reflect older
adults’ general beliefs about age-related memory decline
rather than a specific incidents of memory failure and thus
it might affect the relationship between memory complaints
and the non-cognitive variables (e.g., depressive symptoms
and personality trait: Pearman et al., 2014). Our results sug-
gest that investigators should carefully examine if and how
the associations between memory complaints, depressive
symptoms, and cognitive factors vary with the specific type
of memory complaints. However, our study was still not suc-
cessful in demonstrating the associations between depressive
symptoms and subjective memory complaints at within-per-
son level. In other words, these findings do not necessarily
indicate that changes in MFQ measures would be coupled
with changes in depressive symptoms or cognitive abilities
as Huliir et al. (2014) pointed out the limitation of between-
person approach to the study of subjective memory and
depressive symptoms. Future studies with a context-specific
memory complaints scale are needed to assess within-per-
son level associations of subjective memory and depressive
symptoms with a longer interval from baseline than 1 year.

A caveat from our study is the particular sample that
we recruited, one selected to be at risk for social isolation.
Participants may have had greater depressive affect and
hence, more memory complaints. Similarly, as is typical
for an older sample, ours was skewed female compared to
male, and females are more likely than males to have sig-
nificant depressive affect. Sample characteristics may have
amplified path coefficients related to depressive affect rela-
tive to representative samples in that age range.

Taken together, consistent with prior studies suggesting
that memory complaints might be an indicator of depres-
sion (e.g., Geriatric Depression Scale; Yesavage et al., 1982),

our results suggest that clinicians screen for depression when
older clients present with complaints about frequent forget-
ting. Difficulties in disengaging from or an increased elabora-
tion of negative material might be the underlying mechanism
between depressive symptoms and subjective memory com-
plaints (e.g., Gotlib & Joormann, 2010). Depressive symp-
toms might lead individuals to interpret a common, everyday
memory problem, such as a forgetting incident, more seri-
ously because it would increase concern for the negative
information (i.e., memory problem). It is also possible that
older adults with depressive symptoms might be more sus-
ceptible to everyday memory problems, perceiving them as an
indicator of more serious age-related cognitive decline (Hiiliir
et al., 2014). Similarly, those with better cognitive function-
ing might be more likely to notice declines in memory func-
tioning and undertake compensating activities (e.g., use of
mnemonics) to cope with the perceived memory problems.
In order to probe the hypothesis, we conducted an additional
post-hoc analysis after dividing the sample into high and low
cognitive function groups. We used a median split of the three
cognitive measures (MMSE, Shipley, and DSST). Consistent
with the hypothesis, older adults with high cognitive function
showed a more negative perception of memory function (RF)
and more frequent mnemonic usage (MU), #212) = 2.29,
2.87, p = .023, 004, d = .32, .39, respectively. However, in
spite of possible candidate explanations, it still remains
unclear which specific mechanisms explain the association
between depressive symptoms and subjective memory com-
plaints. Future studies could benefit from exploring activated
neural pathways underlying the association between depres-
sive symptoms, cognition, and memory complaints as well as
the effect of aging on them.
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