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Abstract

Subjective memory complaints (SMCs) are known to be inconsistently related to current memory impairment in
older adults but this association has not been well investigated in primary care provider (PCP) settings. To
characterize the complexity of the relationship between SMCs and objective memory in older outpatients of PCPs,
we collected neuropsychological, subjective memory, depression and medical chart data from outpatients aged 65
and older, without documented dementia diagnoses, in eleven PCP offices in and around the Pittsburgh metropolitan
area. Results indicated that self-estimates of current memory ability were most strongly associated with objective
memory performance; in contrast, perception of worsening memory over the past year showed no association; and
specific memory-related activities were only weakly associated. Women were more likely than men to show
inconsistency between SMCs and objective memory performance. Only two of the 11 most significantly
memory-impaired participants endorsed SMCs and only four had PCP chart documentation of memory problems.
Eliciting SMCs in non-demented older adults can be of clinical value in a PCP setting, but significant limitations of
patient self-report in more memory-impaired patients underscore the need to develop brief, objective indicators of
memory impairment for PCP office use when there is suspicion of decline. (JINS, 2008, 14, 1004–1013.)

Keywords: Dementia, Neuropsychology, Neuropsychological tests, Mild cognitive impairment, Primary health
care, Signs and symptoms

INTRODUCTION

Memory complaints are common among older adults and
often considered a sign of cognitive impairment, possibly
even heralding prodromal Alzheimer’s disease. Indeed, the
presence of subjective memory complaints (SMCs) or
changes, as reported by the individual or a knowledgeable
informant, was a critical component of Petersen’s original
conceptualization of Mild Cognitive Impairment (MCI)
(Petersen et al., 1999) and is currently included in the gen-
eral criteria recommended by the International Working
Group on MCI (Winblad et al., 2004). However, the research

literature is quite variable regarding the significance of
SMCs, with some studies reporting an association with cur-
rent memory ability (Gagnon et al., 1994; Jonker et al.,
1996) or future cognitive decline (Geerlings et al., 1999;
Jorm et al., 2001; Schmand et al., 1996; Wang et al., 2004),
and other studies reporting a lack of association (Clement
et al., 2008; Flicker et al., 1993; Jungwirth et al., 2004;
Smith et al., 1996). Associations have also been reported
between SMCs and biological features of Alzheimer’s dis-
ease in non-demented individuals, such as Alzheimer neuro-
pathology (Barnes et al., 2006), hippocampal volume (van
der Flier et al., 2004) and apolipoprotein E4 allele (Small
et al., 1999; Stewart et al., 2001), whereas other studies
report lack of association (Harwood et al., 2004). Even
further complicating the relationship between SMCs and
prodromal Alzheimer’s disease is the well documented phe-
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nomenon of “metamemory” deficits, or impaired aware-
ness of memory deficits in some patients within the early
course of the disease (Feher et al., 1994; Souchay, 2007).

A recent narrative review of cognition-related, popula-
tion studies of older adults (Reid & Maclullich, 2006) con-
cluded that SMCs are inconsistently related to current
cognitive impairment, whereas the evidence seems stronger
for an association with future cognitive decline. Depression
and some personality traits (e.g., neuroticism) are consis-
tent correlates of SMCs when measured in any given study,
but often there is no consideration of the role of mood-
related variables in the association between SMCs and cog-
nitive impairment. Thus, as an indicator of objectively
measured impairment, the concurrent validity of SMCs in
older adults is not well established, nor are the factors which
constrain validity well understood.

As the population ages, primary care providers (PCPs)
are increasingly becoming a critical “frontline” of demen-
tia detection and treatment (Ganguli et al., 2004b). Because
there is no universal, routine dementia screening standard
recommended by the US Preventive Services Task Force
(Boustani et al., 2003), PCPs often rely heavily on subjec-
tive memory complaints, from patient or family, when decid-
ing whether or not to take action (e.g., prescribing
cholinesterase inhibitors, making referrals, ordering labo-
ratory tests or neuropsychological testing, etc.) (Franz et al.,
2007). Yet very few studies have examined the validity of
SMCs within a PCP setting (Derouesne et al., 1993; Lavery
et al., 2007). In addition, there is a need for research com-
paring the usefulness of different kinds of questions a PCP
might ask to elicit information about everyday memory
problems, given limited time in an office visit. For instance,
is it best to ask specific questions, such as whether an
older patient misplaces items or forgets appointments? If
so, which specific memory problems are clinically mean-
ingful? Should one ask about subjective change over time,
or about current memory functioning? The possible
approaches to eliciting and assessing SMCs are highly vari-
able in the literature (Reid & Maclullich, 2006) and there
is no consensus regarding which aspects of patient-
reported subjective memory complaints are most predic-
tive of cognitive impairment.

Another set of research questions potentially useful for
clinicians involved in primary care relates to who is likely
to under-report or over-report SMCs. PCPs who see older
patients are likely to encounter both kinds of inaccurate
reporting: patients who complain of everyday memory prob-
lems but show no objective evidence of cognitive impair-
ment on follow-up, and those who do not complain but are,
in fact, clinically impaired—eventually identified through
the family expressing concerns, the physician’s clinical
impression, and so forth (Franz et al., 2007).

The present study examined the association between sub-
jective memory complaints and concurrent cognitive per-
formance among older patients in PCP offices. Strengths of
the study include use of a multi-domain neuropsychologi-
cal test battery designed to detect pre-dementia states (e.g.,

MCI), an in-depth assessment of subjective memory com-
plaints, including general self-ratings and a range of spe-
cific memory-related symptoms, and consideration of the
role of depressive symptoms. We hypothesized that SMCs
would be significantly related to cognitive test perfor-
mance independent of depressive symptoms. Secondary
questions included: (a) Which type of questions soliciting
SMCs (e.g., general vs. specific complaints; current self-
ratings vs. change over time) are most valid indicators of
objective memory functioning? (b) Which specific every-
day memory symptoms best discriminate between patients
with good and poor memory functioning? (c) Which patients
are likely to show inconsistency between subjective com-
plaints and objective performance? (d) What proportion of
patients with identified memory impairment endorse sub-
jective complaints?

METHODS

Participants

Data for this study were collected as part of a larger study
examining the utility of providing cognitive testing of older
adults in the PCP office. Participants included the first 276
consecutive primary care patients consented into the parent
study from eleven PCP practices in the greater Pittsburgh
and surrounding areas. Two of the practices were located in
urban settings, two in rural settings, and seven in suburban
settings. Patients in these practices were initially recruited
if they: (1) were aged 65 and over, and (2) did not have
medical chart diagnosis of dementia (i.e., no record of
“dementia” or “Alzheimer disease” or similar terms, or other
specific dementia diagnoses). Observations or reports of
memory problems were not exclusion criteria. The goal of
the inclusion0exclusion criteria was to be inclusive regard-
ing actual level of cognitive function (e.g., we expected
some participants to score within the range of dementia on
neuropsychological testing, given the low rates of dementia
detection in PCP settings [e.g., (Ganguli et al., 2004b)].
Prospective participants over 65 were approached initially
by their own PCPs, regardless of the reason for their visit to
the doctor (e.g., well-visit, present illness, etc.) although all
participants who eventually consented were only tested when
not acutely ill. Following a telephone screening and initial
consent and interview, potential participants were excluded
if they had significant sensory deficits, which would pre-
clude cognitive testing, or a Mini Mental State Exam
(MMSE) (Folstein et al., 1975) score of 18 or less. This
cutoff was chosen to identify individuals who may be sig-
nificantly cognitively impaired and possibly at risk to them-
selves or others (e.g., continuing to drive, etc.) but who had
not been previously identified by their PCP as having demen-
tia. In these cases the study blind (randomized to neuropsy-
chological feedback group or treatment-as usual, TAU) was
broken and the PCP was notified of the individual’s cogni-
tive status.
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Ninety-one individuals were referred by their PCPs but
did not consent to the study. There were no significant dif-
ferences between the proportions of these patients and those
who did consent regarding originating study doctor, PCP
office, geographical classification of PCP offices, or assign-
ment of PCP office to intervention or TAU group.

This study was approved by the University of Pittsburgh
Institutional Review Board and was conducted in accor-
dance with the Helsinki Declaration with all participants
providing written informed consent.

Neuropsychological Assessment

All participants completed a neuropsychological battery tap-
ping multiple domains and designed to detect mild cogni-
tive deficits and pre-dementia cognitive changes. Memory
tests included the Consortium to Establish a Registry for
Alzheimer’s Disease (CERAD) Word List Learning Test
(WLL) (Morris et al., 1989) with delayed recall, Wechsler
Memory Scale-Revised (WMS-R) Logical Memory (LM) I
and II (Wechsler, 1987), and the modified Rey-Osterrieth
(mR-O) figure immediate and delayed recall (Becker et al.,
1987). Tests of attention0psychomotor speed included
WMS-R Digit Span forward, Trail Making Test part A
(Reitan, 1958), and Wechsler Adult Intelligence Scale-
Revised (WAIS-R) Digit Symbol (Wechsler, 1981). Visuo-
spatial tests included a modified WAIS-R Block Design
and copy of the modified Rey-Osterrieth figure. Tests of
language abilities included the Boston Naming Test (Kaplan
et al., 2001), letter fluency (number of letters starting with
“F,” “A,” and “S” in 60 seconds each; FAS) and semantic
fluency (animals) (Spreen & Strauss, 1998). Executive func-
tions tests included Trail Making Test part B, WMS-R Digit
Span backward and clock drawing.

Subjective Memory Assessment

Standardized questions were developed to assess various
aspects of subjective memory performance (Ganguli et al.,
2004a). These questions were administered prior to the
neuropsychological evaluation as an interview to partici-
pants and included general0global questions related to cur-
rent functioning (i.e., “In general, how good do you feel
your memory is for a person your age”?) and change over
the past year (i.e., “In general, do you feel you remember
things less well than you did a year ago”?) Response options
were a forced-choice anchored rating for the former ques-
tion (“poor,” “fair,” “good,” “excellent”) and “yes0no” for
the latter. Also included were 14 specific items assessing
perception of change in the past year on specific memory-
related problems or activities in daily life, such as “remem-
bering appointments, messages, etc,” “remembering names
of people you’ve known for a long time,” “remembering
where you’ve put things that you use often”? etc. (See Appen-
dix 1 for complete list of items). Response choices were
“worse,” “same,” or “better” than one year ago. Finally,
participants who endorsed “worse” on any of the specific

items were asked if they were “worried about these prob-
lems with remembering”? (“yes0no”) and if they had “talked
to (their) doctor0nurse about these problems”? (“yes0no”).

Other Assessments and Medical Record
Review

Participants also completed a modified version of the Cen-
ter for Epidemiological Studies-Depression (mCES-D) scale
(Ganguli et al., 1995). They completed questionnaires on
demographic information, activities of daily living (ADLs;
modified Older Americans Resources and Services scale)
(McDowell & Newell, 1987), and instrumental ADLs (mod-
ified Alzheimer’s Disease Functional Assessment and
Change scale) (Galasko et al., 1997). In addition, partici-
pant medical records over two years preceding study entry
were reviewed. Abstracted medical chart information
included medical problem list, medications, ER visits, hos-
pitalizations, surgeries, evidence of work-up for dementia,
and any documented note of memory loss0confusion0
disorientation0getting lost0or short-term memory prob-
lems, whether reported by or elicited from the patient, a
family member, observed by the PCP or communicated by
another provider. With regard to medications, generic or
trade name, dose, and dosing schedule were documented.
Medications classified as “psychoactive” included the fol-
lowing: all anxiolytic agents including benzodiazepines,
narcotic analgesics, opiate agonists, antipsychotics, seda-
tives, hypnotics, and tricyclic antidepressants.

Statistical Analyses

Associations between objective cognitive performance
and global subjective memory questions were tested via
one-way Analysis of Variance (ANOVA), with subjective
memory responses as fixed independent variables and neuro-
psychological measures as dependent variables. Responses
for the 14 specific memory-related items were dichoto-
mized as 1 (“worse”) versus 0 (“same” or “better than last
year”), the sum of which resulted in a scale ranging from
0–14 with increasing values reflecting greater number of
declined activities. Associations between this specific
memory-related activities scale and cognitive test perfor-
mance were examined using bivariate Pearson correla-
tions. All analyses examining the relationship between
subjective and objective memory performance were per-
formed with and without inclusion of mCES-D depression
score and years of education as covariates or in partial
correlations.

To evaluate which specific everyday memory symptoms
best discriminate between participants with good and poor
memory functioning, we used a modified item Discrimina-
tion Index (D) adapted from classical test theory. Specifi-
cally, we defined a high memory performance group (HM)
and a low memory performance group (LM) based on an
overall average Z score (Z_memory) of the following
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Z-transformed memory measures: CERAD WLL total learn-
ing (trials 1–3), CERAD WLL delayed recall, mR-O Fig-
ure delayed recall, and WMS-R LM immediate and delayed
recall. Following Kelley (1939, cited in Ebel, 1954), the
upper and lower 27% of the distribution of Z_memory
comprised the LM and HM groups, and D was calculated
for each specific subjective memory-related item as D 5
p(HM) 2 p(LM), where p(HM) and p(LM) are the pro-
portions of those “passing” an item (i.e., activity reported
“same” or “better) by high and low objective memory
performance groups, respectively.

To explore who is likely to show inconsistency between
subjective complaints and objective performance, we defined
four sub-groups based on crossing a median split of Z_mem-
ory with a median split of the specific memory-related activ-
ity scale described above (0–14 range). Using first omnibus
ANOVA followed by Scheffé post-hoc tests, we compared
sub-groups on the following participant characteristics:
demographic variables, depression score, number of pre-
scription medications, and non-memory neuropsychologi-
cal variables.

Finally, participants with impaired objective memory per-
formance were identified as having Z_memory equal to or
below Z521.50. In this subset of participants, the propor-
tion with medical chart-documented memory problems was
determined, as well the proportion of those reporting con-
cern about their memory, and of those having spoken to
their doctor about memory concerns.

RESULTS

Table 1 presents demographic and clinical characteristics of
the total participant sample. Of note, the mean MMSE score
was high (28.2), as expected due to exclusion of potential
participants with chart diagnoses of dementia, although there
was a clinically significant range of scores (21–30). As well,
the number of participants reporting any difficulty with basic
or instrumental activities of daily living (19.6%) and those
with documented memory problems in their PCP chart
(15.2%) suggests the presence of significant cognitively-
related difficulties in about 15% to 20% of the sample. The
mean depression score was very low, but with a clinically
significant range present.

Association Between a Global Self-Rating of
Memory and Objective Test Performance.

Table 2 presents mean memory and non-memory test scores
grouped according to global memory self-ratings (“In gen-
eral, how good do you feel your memory is for a person
your age”?). As only one participant responded “poor” to
this item, responses “fair” and “poor” were combined. All
six mean memory measures (from 3 tests) were signifi-
cantly different among self-rating groups, with means
ordered in the expected direction (i.e., highest means for
the “excellent” self-rating group, lowest for the “fair0poor”

group). One non-memory measure, Digit Symbol, was also
significantly different in means among the self-rating groups.
Among the non-cognitive measures, the groups signifi-
cantly differed on mCES-D score, with the highest mean
depression score in the “fair0poor” self-rating group. Of
note, although self-rating groups differed across all mem-
ory measures, the degree of variability in memory test scores
that can be attributed to memory rating was low; that is, h2,
equivalent to an R2 obtained in regression models, ranged
from 3.2% to 6.9%, representing small effect sizes of asso-
ciation (Cohen, 1988).

After including mCES-D score and years of education as
covariates in the univariate ANOVA models, the pattern of
results was unchanged except for Digit Symbol, which no
longer significantly differed among memory self-rating
groups (P5 .181).

Association Between Perceived One-Year
Change in Memory and Objective Test
Performance

When asked “In general, do you feel you remember things
less well than you did a year ago”? 99 (35.9%) of partici-
pants responded “yes,” whereas 177 (64%) responded “no.”
These two groups were not significantly different on any of
the six memory measures or demographic variables (all P’s.
.30), although the former group had a significantly higher
mean mCES-D score than the latter group (2.6 vs. 1.5,
respectively).

Table 1. Demographic and clinical characteristics of
participants (total n5 276)

Mean
or n

(SD)
or % Range

Age, mean (SD) 73.2 (5.6) 65–93
Education (years), mean (SD) 14.0 (3.0) 6–25
Females, n, % 160 58.0% —
MMSE score, mean (SD) 28.2 (1.7) 21–30
mCES-D score (0–20 points),

mean (SD)*
1.9 (2.5) 0–15

Any ADL0IADL difficulties, n, %† 54 19.6% —
Number of prescription medications,

mean (SD)
5.4 (3.0) 0–17

Taking any psychoactive medication, n % 43 15.6% —
Medical chart note (active or past) of:

Hypertension, n, % 198 71.7% —
Hypercholesterolemia, n, % 203 73.6% —
Coronary artery disease, n, % 72 26.1% —
Stroke, n, % 15 5.4% —
Diabetes mellitus II, n, % 77 27.9% —
Memory loss, n, % 42 15.2% —

MMSE 5 Mini Mental State Exam; ADL 5 activities of daily living;
mCES-D5modified Center for Epidemiologic Studies Depression Scale;
ADL5 activities of daily living; IADL5 instrumental activities of daily
living.
*Higher scores indicate a greater number of depression symptoms.
†Self-reported.
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Associations Between Specific
Memory-Related Activities and Objective
Test Performance

Of the six memory measures examined, only WLL learning
and WLL delayed recall were significantly correlated (P,
.05, one-tailed) with the specific memory-related activities
scale (r520.14 and r520.19, respectively), indicating
test performance was inversely and weakly associated with
endorsed ‘worsening’ of specific activities. The mCES-D
score was also significantly correlated with specific memory-
related problems (r5 0.26), while age and education were
not. Partial correlations between the specific activities scale
and the six memory test measures, controlling for mCES-D
score, were unchanged in significance and size of effects.

Item Discrimination of Individual, Specific
Memory-Related Activities

Discrimination Index (D) values for the 14 specific memory-
related activities ranged from 20.013 to 0.170. The maxi-
mum possible value of D is 1.0, when all persons in the
upper ability group pass an item and all in the lower ability
group fail that item. Test items with D in the range of 0.20
are considered to have low but minimally acceptable dis-

crimination (Ebel, 1954). The highest value observed (D5
0.170), just barely approaching this minimally acceptable
range, was for the item “Remembering things that hap-
pened or were said a few days ago,” representing the dif-
ference between the proportions of participants “passing”
that item (endorsing “no change” or “better”) in the High
Memory group (87.8% passed) and the Low Memory group
(70.3% passed). Of note, all the remaining specific memory-
related activity items had D’s less than 0.08, indicating very
low or essentially zero item discrimination. For instance,
the item with the overall highest rate of complaint, “Find-
ing the right word to use to describe something you know
well” (36.6% overall reported they were “worse” compared
to last year), had one of the lowest D values at 20.013,
indicating this item does not reliably discriminate between
upper and lower memory ability groups.

Inconsistency between Subjective Memory
Complaints and Objective Memory
Performance

Table 3 presents four sub-groups of participants based on
their standing in median splits of Z_memory and the 14-item
specific memory-related activities scale. Post-hoc analyses
revealed an overall pattern of mean cognitive scores (non-

Table 2. Mean (6 SD) memory, non-memory, and non-cognitive measures by level of global memory self-rating

Global self-rating of memory “for age” P-value
Eta-squared

(h2 )

“Excellent”
(n5 46)

“Good”
(n5 167 )

“Fair” or ‘Poor”
(n5 63)

Memory measures
CERAD WLL total learning 20.5 (4.9) 19.8 (4.2) 18.3 (4.1) .021 2.8%
CERAD WLL delayed recall 5.9 (2.9) 5.6 (2.4) 4.5 (2.7) .004 3.9%
WMS-R Logical Memory I 24.4 (7.9) 22.4 (6.8) 19.5 (7.4) .001 4.7%
WMS-R Logical Memory II 20.4 (8.7) 18.2 (7.1) 14.2 (8.2) ,.001 6.9%
Modified R-O figure immediate recall (24 points) 16.3 (4.5) 15.9 (4.1) 14.1 (4.7) .009 3.4%
Modified R-O figure delayed recall (24 points) 14.6 (5.2) 15.3 (4.2) 13.2 (5.4) .011 3.2%

Non-memory measures
Trail Making A (seconds) 40.5 (17.7) 41.3 (20.0) 43.8 (19.5) ..5 0.4%
Trail Making B (seconds) 112.9 (66.3) 107.7 (61.2) 120.0 (61.4) ..4 0.6%
WAIS-R Digit Symbol 46.2 (12.2) 45.1 (10.9) 41.2 (11.6) .033 2.5%
Boston Naming Test 54.9 (4.2) 53.3 (5.1) 52.5 (6.6) .062 2.0%
Letter fluency (FAS) 38.7 (12.1) 36.7 (13.3) 34.1 (10.9) ..1 1.3%
Modified R-O figure copy (24 points) 20.9 (2.2) 20.6 (2.5) 19.9 (2.7) .088 1.8%

Non-cognitive measures
Age, years 73.9 (6.4) 72.7 (5.7) 74.2 (5.7) ..1 1.4%
Education, years 14.6 (2.8) 14.0 (3.0) 13.6 (2.9) ..2 1.0%
mCES-D score† (0–20 points) 1.8 (2.6) 1.5 (2.2) 2.9 (3.0) .001 5.1%
Number prescription medications 4.8 (3.0) 5.4 (2.9) 5.6 (3.1) ..3 0.8%

Note. After including mCES-D (depression) score and education as covariates in the univariate Analysis of Variance models, the pattern of significant
memory self-rating effects on cognitive variables was unchanged except for Digit Symbol, which no longer significantly differed among memory
self-rating groups (P5 .181).
CERAD WLL5Consortium to Establish a Registry for Alzheimer’s Disease Word List Learning Test; WMS-R Wechsler Memory Scale, Revised; R-O5
Rey Osterrieth Figure; WAIS-R5Wechsler Adult Intelligence Scale, Revised; mCES-D5modified Center for Epidemiologic Studies Depression Scale.
† Higher scores indicate a greater number of depression symptoms.
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memory measures) varying according to objective memory
performance (high vs. low), while mean level of depression
and psychoactive medication status varied according to sub-
jective memory ranking (high vs. low). The only variable,
which varied with “consistency” between subjective and
objective memory performance was gender: among the high
objective memory participants, there were proportionately
more women (72%) in low subjective memory group vs.
those reporting high subjective functioning (54%; x2 5
4.04, P , .05). Further, within the low objective memory
group, there were proportionately more women reporting
higher subjective functioning (62%) compared to those with
more memory complaints (44%; x2 5 4.58, P, .05).

Participants with Identified Objective
Memory Impairment

Of the total 276 participants, 11 (4%) were identified with
a Z_memory score of21.50 or less (range of Z_memory5
21.50 to22.17), representing a cutoff for memory impair-
ment at least at the level of amnestic MCI (Petersen et al.,
1999) if not clinical dementia (Lopez et al., 2003). Of these
11 participants, two rated their current overall memory as
“excellent,” five responded “good,” four responded “fair”
and none responded “poor.” Only two of the 11 answered
“yes” to “Do you feel you remember things less well than
you did one year ago”? Three reported being worried about
their memory and two reported having talked to their doc-
tor about their memory. In review of their PCP medical
records two years prior to the study, four of the 11 had some

kind of documentation of memory loss, none had record of
prescriptions for dementia-related medication, none were
taking any psychoactive medications, and none had note of
specialist referrals relating to memory problems or demen-
tia evaluation.

SUMMARY AND DISCUSSION

The goal of the present study was to investigate the com-
plexity of the relationship between SMCs and objective
memory performance in older PCP outpatients in a variety
of ways, given a well-established literature of weak and
inconsistent relationships. We found current memory self-
ratings to be significantly associated with memory test per-
formance, even after controlling for number of depressive
symptoms and education. We found weaker associations
with decline on specific memory-related daily activities,
and we found no association with endorsement of general
memory worsening in the past year.

The above results suggest that simply asking older
patients in a primary care setting to self-rate their memory
today (e.g., from poor to excellent) may be most effective
in gauging current memory ability as measured by cogni-
tive tests. At the group level, participants in this study
were surprisingly accurate in sorting themselves by broad
memory self-ratings. Considering the temporal nature of
the various SMC questions, the findings are sensible: one
measure of current functioning (e.g., cross-sectional test
performance) should be more strongly associated with
another “snap-shot” measure of current functioning (e.g.,

Table 3. Characteristics of sub-groups based on crossed median splits of subjective and objective memory functioning

Subjective memory functioning

High Low

Objective
Memory

High
(n5 56)

Objective
Memory

Low
(n5 53)

Objective
Memory

High
(n5 82)

Objective
Memory

Low
(n5 85)

P-value
(F or x2 )

Age, years, mean (SD) 72.1a (5.6) 74.1a (5.7) 72.3a (5.1) 74.4a (6.7) .03
Education, years, mean (SD) 14.4 (2.9) 13.4 (2.8) 14.4 (2.8) 13.4 (3.3) .127
Gender, n (%) female 31 (54.4%) 33 (62.3%) 58 (71.6%) 37 (43.5%) .003
mCES-D, mean (SD) (0–20 points)* 0.80a (1.2) 1.2a (1.7) 2.3b (2.9) 2.5b (2.8) ,.001
N prescription medications, mean (SD) 5.2 (2.8) 4.8 (2.9) 5.4 (3.3) 5.8 (2.9) .372
Taking any psychoactive medication, n (%) 3 (5.4%) 7 (13.2%) 16 (19.5%) 17 (20.05) .075
Non-memory measures, mean (SD)

Trail making A (seconds) 35.3a (13.4) 45.3b,c (22.2) 37.1a,b (15.3) 48.2c (22.2) ,.001
Trail making B (seconds) 83.7a (35.2) 124.9b (57.2) 87.4a (40.8) 144.7b (78.5) ,.001
WAIS-R digit symbol 49.4a (8.4) 41.8b (9.4) 48.7a (10.7) 38.6b (11.8) ,.001
Boston Naming Test 54.9a (4.2) 51.0b (6.6) 55.5a (3.3)a 51.8b (5.9) ,.001
Letter fluency (FAS) 40.2a (12.1) 33.8b (13.3) 40.8a (11.1) 31.5b (11.8) ,.001
Modified R-O figure copy (24 points) 21.3a (2.2) 20.2a,b (2.7) 21.2a (2.0) 19.5b (2.6) ,.001

Note. Means within a given row with different superscripts are statistically different at p, .05 by Scheffé post-hoc procedure.
R-O5Rey Osterrieth Figure; WAIS-R5Wechsler Adult Intelligence Scale, Revised; mCES-D5modified Center for Epidemiologic Studies Depression
Scale.
*Higher scores indicate a greater number of depression symptoms.
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current self-rating of memory) than with a report of change
over time. A high functioning individual may have subjec-
tively experienced cognitive decline yet still measure above-
average when tested. Conversely, an individual with life-
long below-average cognitive abilities may report no
memory changes, but, as expected, have low memory test
scores. One would then predict change scores from repeated
memory assessments in a longitudinal design would be
more strongly associated with subjective reports of change,
and there is some support for this in the literature (Jorm
et al., 2001; Wang et al., 2004). We are currently follow-
ing these participants longitudinally and will examine this
hypothesis in future analyses. An important limitation to
the present results, as well, is that our question about change
was in reference to the past year only, and this may have
been too brief a time-frame to capture clinically meaning-
ful change. Examining subjective decline over decades or
since young adulthood may yield different results and should
be explored in future studies.

Individual specific memory-related activities (e.g., word-
finding, misplacing items, remembering appointments, etc.)
discriminated very poorly between high and low memory
ability groups. One reason is that day-to-day problems most
commonly endorsed by the low memory group (e.g., remem-
bering names of people known for a long time and those
recently met) were also commonly endorsed by the high
memory group. The most discriminating item was related
to forgetting events and conversations from a few days ago
and is consistent with the finding that anterograde memory
deficits are the hallmark of early Alzheimer’s disease (Back-
man et al., 2005; Saxton et al., 2004). However, even this
item had relatively low discriminative power, suggesting,
again, that inquiries about general subjective memory may
be the most effective approach to eliciting meaningful clin-
ical information in this primary care patient population.

Depressive symptoms were consistently related to all
aspects of subjective memory reporting, consistent with other
studies (Reid & Maclullich, 2006). However, level of depres-
sion did not account for the relationship between objective
and subjective memory, suggesting it is an independent pre-
dictor of memory complaints in this study population. In
contrast, depression did account for the relationship between
complex processing speed (Digit Symbol) and subjective
memory rating. Overall, these results suggest that older adults
who complain of memory problems are likely to have depres-
sive symptoms, but that SMCs in the presence of mood
symptoms should not be regarded by clinicians simply as
signs of depression nor should they be expected to fully
remit with antidepressant treatment (Bhalla et al., 2006).

Another major finding of the present study, consistent
with the literature, is that the effect sizes of associations
between objective and subjective memory are small even
when significant (Derouesne et al., 1993; Jonker et al., 1996;
Lam et al., 2005; Mol et al., 2006). For instance, variability
in list learning and recall accounts for less than 3% of the
variability in reported change in memory-related activities.
Even depressive symptoms account for only about 5% of

this variability. Clearly other factors drive the degree to
which SMCs are endorsed, including personality variables
(e.g., neuroticism, negative affectivity) (Dux et al., 2008;
Reid & Maclullich, 2006) and likely measurement-related
variables such as social desirability bias and other response
biases (e.g., “cry-for-help”) (Franklin et al., 2002). Whereas
these variables were not measured in the present study, we
attempted to identify other features associated with “mis-
fit” between subjective memory reporting and objective
memory performance. Our data suggest that gender may be
important in interpreting who reports memory problems
but has good memory scores (“complainers”), and who sub-
jectively reports good memory but has poor memory scores
(“deniers”), as women were more likely than men to fall
into both groups. Results also indicate that presence of
depression will not be helpful for clinicians in identifying
the “complainers,” since, similar to Zandi (2004), depres-
sive symptoms are elevated in individuals with SMCs regard-
less of whether objective memory impairment is present or
not.

Finally, of 11 research participants identified conserva-
tively as showing strong evidence of objective memory
impairment, few of them endorsed SMCs. These were the
most significantly memory-impaired participants in the study,
the most likely to be characterized as amnestic MCI, and
the most likely to represent a dementia prodrome. Their
lack of reported awareness may reflect metamemory defi-
cits (i.e., agnosognosia) well characterized in Alzheimer
patients (Feher et al., 1994; Souchay, 2007). One can con-
clude from this that in a PCP setting, whether or not a
patient endorses memory problems is an insensitive mea-
sure in identifying significant memory impairment. This
underscores the need for several additional approaches cli-
nicians may take to identify cognitive impairment, includ-
ing (1) utilizing early dementia screening tools developed
for PCP offices settings as objective indicators of memory
function (Grober et al., 2008; Morrow et al., 2007); (2)
actively seeking out information from a family member,
care-giver or other informant when clinical suspicion is
aroused (Carr et al., 2000); and (3) referring for neuropsy-
chological evaluation if either of these two initial approaches
suggests cognitive impairment. The fact that less than half
of these memory-impaired participants had documentation
of memory loss in their medical chart is consistent with
reports of under-recognition of memory impairment and
dementia in PCP settings (Ganguli et al., 2004b; Lavery
et al., 2007; Valcour et al., 2000).

An important caveat for the present results as a whole is
that eliciting SMCs using standardized questions may gen-
erate different information than might be spontaneously vol-
unteered in a clinical encounter. Whereas the latter are not
easily studied using standardized methods, they may be more
valid indicators of impairment than SMCs elicited by ques-
tioning, as may be elicited responses to questions other
than those asked in the present study. Another limitation of
the present results includes possible constraints on their
generalizability, as participant self-selection biases may have
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been present. For instance, consenters may have been more
concerned about their cognitive functioning, and therefore
more likely to participate; conversely, non-consenters may
have had more concerns about their memory and were less
likely to participate for fear of diagnostic confirmation of
their worries. For these reasons, the present sample may not
be representative of the population of older adult PCP
patients.

The development of effective treatment and prevention
interventions for Alzheimer’s disease will require increas-
ingly earlier identification of at-risk individuals (Dubois
et al., 2007). In a PCP setting, subjective memory com-
plaints typically represent a clinician’s first clue that there
may be a problem. However, the validity of SMCs as indi-
cators of a developing neurodegenerative process is weak.
The relationship between subjective memory complaints
and objective memory impairment in older adults is com-
plex; the major determinants of SMCs are unmeasured in
most studies; finally, we do not yet understand who is likely
to under-report or over-report SMCs and why. The present
study was an attempt to address some of these questions,
but clearly there is a great need for further research in this
area to better inform and assist those on the “frontline” in
the critical task of identifying at-risk and memory-impaired
older adults.
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Appendix 1. Standardized questions assessing change over one year in specific
memory-related activities of daily life

Interviewer: “Now I am going to ask you about some specific activities.
Do you think you are the same, better, or worse than you were a year ago at”:

1. Remembering things (events, people, etc.) from a long time ago?

2. Remembering things that happened or were said a few days ago?

3. Remembering appointments, messages, etc.?

4. Remembering names of people you’ve known for a long time?

5. Remembering names of people you only met recently?

6. Remembering telephone numbers of people whom you call often?

7. Remembering where you’ve put things that you use often? (keys, watches, etc.)

8. Remembering how to use familiar appliances, tools, gadgets? (includes car)

9. Learning to use new appliances?

10. Finding the right word to use to describe something you know well? (names of familiar objects etc., not names of
people)

11. Remembering what day0date it is?

12. Remembering your way around a familiar neighborhood or street?

13. Remembering a few things you wanted to buy in the store, without writing them down?

14. Remember to do important routine things like turn off the stove or lock the door
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