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Characteristics of cognitive function in early and late
stages of amnestic mild cognitive impairment
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Aim: The detection of the early stages in amnesic mild cognitive impairment (aMCI) is considered important in
diagnosing progression to Alzheimer's disease. The current study sought to investigate differences in cognitive
function between control subjects with no memory loss (control), and subjects in the early stage of aMCI (EMCI) and
late stage of aMCI (LMCI).

Methods: A total of 100 community-dwelling older adults aged 65 years and over were recruited from 1543
potential subjects. Subjects were classified into three groups based on the degree of objective memory impairment;
control (n=29), EMCI (n = 34) and LMCI (n = 37). Multiple neuropsychological tests were carried out to examine
cognitive function.

Results: The EMCI individuals showed lower cognitive function relative to controls; not only in logical memory,
but also in letter fluency (P < 0.05). There were no significant differences in neuropsychological scores between the
EMCI and LMCI groups, except for category fluency and logical memory. In addition, the EMCI subjects’ logical
memory score showed a significant relationship with letter fluency, category fluency and digit span backward test
performance (P < 0.05).

Conclusions: These results suggest that the application of multiple neuropsychological tests might be useful in

diagnosing older adults with EMCI and LMCI. Geriatr Gerontol Int 2013; 13: 83-89.

Keywords: cognitive function, dementia, executive function, memory, mild cognitive impairment.

Introduction

Mild cognitive impairment (MCI) is a prodromal con-
dition of Alzheimer’s disease (AD). It is a reversible state
that can improve or progress to AD. Indeed, amnestic
MCI (aMCI) has a particularly high risk of progression
to AD compared with normal aging.®> MCI has
become increasingly well understood in the past decade,
although some studies have produced inconsistent
results.* This variation in results might a result of the
heterogeneity of MCI, particularly of aMCL** To detect
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the earlier stages of aMCI, the severity of clinical impair-
ment and pathology of this condition need to be clari-
fied. To characterize an extended range of MCI to
broaden the understanding of the early stages of AD,
conventional stages of aMCI are considered to represent
a late stage of aMCI (LMCI), and the gap between cog-
nitively normal and LMCI is considered to represent the
early stage of aMCI (EMCI).”

Memory deterioration is the core characteristic of
both MCI and AD, and is strongly related to pathology
in the medial temporal lobe (MTL).*** Although the
volume in the MTL can show decreases according to
the spectrum of AD, predicting conversion to AD, the
functional changes in the brain are thought to proceed
non-linearly. MCI patients with some atrophy have
been reported to show hyperactivation in the MTL
compared with normal controls during a memory task,
whereas MCI patients whose conditions were closer to
AD showed hypoactivation similar to that found in AD
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patients.>® These abnormal activations were found to
correspond with the severity of memory decline in
MCI, and compensation in the brain network might
affect the severity of cognitive decline in MCL
However, the characteristics of cognitive function in
the earlier stages of MCI, such as EMCI, have not
been clarified.

Etiological data have confirmed not only a func-
tional decline of memory in aMCI, but also other cog-
nitive functional decline; for example, executive
dysfunction in aMCI has been described as a risk
factor for conversion to AD.'™? The declines of
memory and other cognitive functions in MCI might
reflect the abnormal activity of multiple domains in the
brain. Memory is not only dependent on the pathology
in MTL, but also on the connectivity of the MTL with
the cingulate gyrus, frontal lobe and prefrontal
lobe.”*!¢ The loss of this connectivity in this neural
network is linked to decreased cognitive function in
aMCL™" Furthermore, in addition to the contribution
of the MTL regions, decreased thickness in the pre-
frontal cortex and the posterior cingulate cortex has
strong associations with lower memory and executive
function in aMCIL'® and lower executive function
interfaces with memory performance in aMCL"Y
However, the characteristics of cognitive function,
including executive function in EMCI, and the rela-
tionships between memory loss and other cognitive
dysfunctions in EMCI remain unclear.

In the current preliminary study, we sought to
compare cognitive function between EMCI and LMCI
subjects. In addition, we wanted to determine the asso-
ciation between memory and other cognitive functions
in elderly adults with EMCI or LMCI. Multiple neurop-
sychological tests measuring attention, verbal fluency,
visual memory and logical memory were used to
examine cognitive function.

Materials and methods

Participants

Participants were recruited from two volunteer data-
bases (n=1543), which included elderly adults aged
65 years and over who were selected by random sam-
pling or who attended a health check carried out at a
health center in Obu in 2009. The strata used for the
stratified random sampling were age and sex. In the first
eligibility assessment for the present study, 528 poten-
tial participants with a Clinical Dementia Rating of 0.5,
or reporting memory complaints, were enrolled. A total
of 165 participants responded to the second eligibility
assessment, whereas 100 completed the assessment and
met the inclusion criteria. To meet the inclusion crite-
ria, participants had to be living independently in the
community, be Japanese-speaking, possess adequate
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hearing and visual acuity, and be able to participate in
the examinations. Additionally, general cognitive func-
tion was found to be intact in participants who had
Mini-Mental State Examination (MMSE) scores
between 24 and 302 The exclusion criteria were: a
history of major psychiatric illness, other serious neu-
rological or musculoskeletal diagnoses and depression
(Geriatric Depression Scale [GDS] score 210%). The
core concepts of aMCI in the present study were
according to the Peterson’s internationally accepted
criteria:* having memory complaints and objective
memory impairment, being independent in activities of
daily living, preserved general cognitive function, and
no dementia. The definition of objective memory
impairment varies among previous reports. In the
current study, we defined objective memory impairment
using memory scores in the Wechsler Memory Scale-
Revised (WMS-~R) Logical Memory II” based on the
criteria of the Alzheimer’s Disease Neuroimaging Ini-
tiative Grand Opportunity protocol.* In addition, we
used cut-off scores in a modification of the category of
educational history suited to the Japanese educational
system to divide the aMCI stages as follows: EMCI
(between 0.5 and 1.5 SD below the mean of normative
data adjusting for educational history) and LMCI (more
than 1.5 SD below the mean of normative data adjusting
for educational history). Participants were classified into
three groups; control subjects without significant objec-
tive cognitive impairments (control: n=29); EMCL
n=34; and LMCIL: n=37. The present study was
approved by the ethics committee of the National
Center for Geriatrics and Gerontology. All participants
provided written informed consent.

Measurements

Demographic data were recorded, including age, sex
and educational history. All neuropsychological tests
were carried out by well-trained speech therapists, and
each score was rechecked by a single therapist who
was blinded to the other data of the participants in the
present study. General cognitive function was evalu-
ated using MMSE.* The WMS-R Logical Memory II
was cartied out to examine logical memory. Visual
memory was assessed using the Rey-Osterrieth
Complex Figure Test (RCFT; 3 min and 30 min
delay).*** At the beginning of the test, participants
were provided with a complex figure for the first time.
Then, after 3 min and 30 min, these participants were
asked to recall and draw, as accurately as possible, the
original figure. Verbal fluency is composed of letter
fluency and category fluency.?” Participants were asked
to generate as many words as possible within 1 min
consisting of an initial letter (letter fluency) and an
animal name (category fluency).®® The verbal fluency
test provides an evaluation of expressive language
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