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burden of patients 3 years after stroke assessed by a 1996 ;77 : 177—182.
novel caregiver burden scale. Arch Phys Med Rehabil

Abstract

Factors affecting subjective satisfaction with verbal communication among
the disabled elderly and their family caregivers

Hiroko Miura”?, Yumiko Arai® and Kiyoko Yamasaki®

The aims of the present study were to investigate satisfaction with verbal communication among the disabled elderly and
their family caregivers; and to find the significantly influential factors of satisfaction with verbal communication. The sub-
jects were 85 disabled elderly and 85 family caregivers. For the disabled elderly, satisfaction with verbal communication,
demographic, and physical factors were examined using an interview survey. For the caregivers, satisfaction with verbal
communication, demographic factors, and some factors related caregiving were examined using a self-administered ques-
tionnaire. In the disabled elderly, 824% were satisfied with their verbal communication while 55.3% of family caregivers
were satisfied. Satisfaction with verbal communication between the disabled elderly and their caregivers showed low agree-
ment (k=0.17). Bivariate analysis revealed that satisfaction with verbal communication of the disabled elderly was signifi-
cantly related to ADL (p<0.01), dysphagia risk (p<0.05), and ability of comprehension (p<0.05) while satisfaction with
verbal communication of caregivers was significantly related to the gender of the disabled elderly and caregivers’ burden,
Furthermore, multiple regression analysis showed that the factor most related to satisfaction with verbal communication for
the disabled elderly was ability of comprehension (p value =0.032, odds ratio =2.960), and the most related factor for their
caregivers was the burden evaluated by J-ZBI_8 (p value =0.004, odds ratio =0.842). These results suggest that satisfaction
with verbal communication of the disabled elderly disagrees with that of the family caregivers, and that some related fac-
tors for the disabled elderly are different from those in their family caregivers.

Key words : Disabled elderly, Verbal communication, Caregiver, Burden
(Jpn J Geriat 2005 ; 42 : 328-—334)
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R 1. MEEFEORREED BPSD (55 1 @ LATHEEN,S).

Alzheimerfm (N=21) BImEMERR (N =28)
N % NPl score N % NPI score D
NP

=18 9 42.9 1.4 4 14.3 0.7 0.0349
SR 5 23.8 1.0 2 7.1 04 0.1148
EIZE 10 47.6 2.7 7 25.0 1.5 0.1338
5D 5 23.8 1.7 6 21.4 0.8 0.6283
Az 5 23.8 1.0 6 21.4 0.8 0.8248
% 3 14.3 0.9 1 36 0.1 0.1734
ST 9 42.9 3.4 20 71.4 51 0.1288
it 2 9.5 1.1 3 10.7 0.8 0.9847
SR 10 47.6 2.3 6 214 1.2 0.0745
BETH 12 57.1 4.0 6 21.4 0.9 0.0057

Total 19 90.5 19.6 26 829 12.2 0.1370

(Ikeda M, et al : Dementia-associated mental and behavioral disturbances in community dwelling
elderly : findings from the first Nakayama study. J Neurol Neurosurg Psychiatry 75 : 146-148, 2004. &
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BPSDIZiZ, ZDERIIEH D) X LDEER
DIRZHED b DPE DS, FEARMICITPIA LI
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RSB BE IIH T AR RO 1L, A
ERHMBOERENERE 5252 L% 0h 5T
H5b.

L72%%> T, BPSDOIEHFITIE, UM A 38
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TR B EICIE, AR TFER TR AL
WD, HEARSLEE TR O EIE 25 2 T R
MIEdE GEERPUMBEE) 2"HHTHS. L
2L, IEETPUEMRE T BT AL,
BWHHFFRL L LD E I HoEEL, AR ()
X, U ARF—)*025mgZa v L 05mg) A5
EHR T HhT 5.

BARMNKSSME F94% E85 - PH17HE8 A10H

2. AlzheimerfRMDBPSDIZXT§ 2 ik

1) Alzheimerf&iZ & (7 2BPSD

Mgk R a2 5 & L 7-BPSDOMENIZ 4 72w
2%, bivbiog 1 B LIS SRR AT
&, SHEEEY 2 B E IR BRI R B T % neuropsy-
chiatric inventory (NPI) Z{#HE L, {500
BPSD%, Alzheimeri#i§ (AD) @ 90.5%, Ml
PEFIAR (VaD) @ 929% \ZFEH T 5 (F 1) .

HREOATS o & S RHEICRD 5N/ ADTiE
VaD& I L ¢, & BEITEA A BIZEH

CREECHELL TV,

A DRAFIREED & RIGHEBESL R BT %
fe Bl TOMES TlE, 112 DADBEEDH B 53
% (473%) WEMEBE L Cnwi, EHZELL
AD 53 ZDOERBNEFIZDWT, NPIOEAD Fiir
HHTHMELTHB L, o NER]D755%
W2, RNT [FED VB EE] Y302% 12720 5
7z ().
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199641 §~2000468 n=53 EEEEHD
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Bt ]
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802%(%D?Dﬂ*5§b%@$uMéJ
1.9% [RADMEETHS ]
94%r&z@aﬁ@§@HdJ
5%F%ﬁ%b§w%btméj
118%FTUtbﬁb?Mé;tE%Wh%@$?@3t;t@&Dk1 LTV
18.9% ZDfth

®. BEEZ2UIAlzheimerii 53 FIOEERNE.

(Ikeda M, et al : Delusions of Japanese patients with Alzheimer’s disease. Int ] Geriatr Psychiatry

18 :527-532, 2003.)
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SUMMARY

Objective To estimate the rate that subjects with Mild Memory Impairment /Not Dementia (MMI/ND) shifted to dementia
in a population-based cohort and to establish simple diagnostic methods for identification of high-risk persons for dementia.
Methods Subjects in a community-based elderly cohort of MMI/ND were followed longitudinally. Subjects were selected
from the participants in the first Nakayama study. MMI/ND was defined as memory deficit with objective memory assess-
ment, without dementia, impairment of general cognitive function, or disability in activities of daily living. The conversion
rate was calculated using the person-year method.

Results At baseline, the sample consisted of 104 subjects (59 female; 45 male) selected from 1162 community dwellers
aged over 65 year. During the five-year follow-up, 14 subjects died, 13 moved to other communities, and six refused to
participate further. Eleven (10.6%) subjects were diagnosed with Alzheimer’s disease (AD), five (4.8%) were diagnosed
with vascular dementia (VaD), and six (5.8%) were diagnosed with dementia of other etiology. The annual conver-
sion rate that MMI/ND shifted to AD is calculated on 8.5% per 100 person-year, and shifted to dementia on 16.1% per
100 person-year in this survey.

Conclusions The rate at which subjects with MMI/ND whose conditions shifted to dementia was the same as the rate that
subjects with mild cognitive impairment (MCI) shifted to dementia in a previous report. It would be useful to identify groups

of high-risk individuals for dementia by simple diagnostic methods. Copyright € 2006 John Wiley & Sons, Ltd.

KEY WORDS — Mild Cognitive Impairment; Alzheimer’s disease; MMSE; conversion rate; dementia; Nakayama study

INTRODUCTION

For a boundary or transitional state between aging and
dementia, Kral proposed the conception benign senes-
cent forgetfulness (Kral, 1962). Afterwards, cognitive
impairment, no dementia (CIND) was advocated as a
state characterized by lower cognitive performance
than would be expected given the age and educational
attainment of the person (Graham et al., 1997).
Recently, the term ‘mild cognitive impairment
(MCI)" was proposed to describe the transitional state
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between normal cognition and Alzheimer’s disease
(AD) (Flicker et al., 1991; Petersen et al., 1997).
MCI is increasingly recognized as an important pub-
lic health problem because it is common and is asso-
ciated with significant morbidity, especially the
development of clinically diagnosed AD (Petersen
et al., 1999; Bozoki et al., 2001; Morris et al.,

-2001). Interest in MCI has been stimulated by the

hope that pharmacologic intervention, such as choli-
nesterase inhibitors at this stage may delay or prevent
progression to AD (Sherwin, 2000; Petersen et al.,
2005). Identification of subjects with MCI is
gaining importance in the field of early preventive
measures and community-based interventions for
the emerge of dementia in public health (Dresser,
2000; Janus et al., 2000; Meyer et al., 2002a; Meyer
et al., 2002b). MCI subjects could be, as high-risk
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individuals for dementia, a particularly suitable popu-
lation for preventive approaches. Longitudinal studies
of case series have revealed an increased risk of AD in
MCI subjects, with a conversion rate ranging from 7
to 20% per year (Johnson et al., 1998; Wolf et al.,
1998; Pertersen et al., 1999; Petersen er al., 2005).

Most studies investigating the natural history of
MCI have been conducted on samples of subjects
recruited in specialized outpatient clinics such as
memory clinics for AD. Such samples are highly
selected, and it would be essential to identify high-
risk subjects of dementia from community-based
surveys to carry out early intervention. To our knowl-
edge, one community-based prospective cohort study
reported that an annual conversion rate was 8.3% for 5
years (Larrieu er al.,, 2002). The incidence and out-
come of MCI in the general population are still lar-
gely unknown.

Standardized memory examinations such as the
Wechsler memory scale revised (WMS-R) can be
used to identify subjects satisfying a strict definition
of MCI (Flicker et al., 1991; Petersen et al., 1997).
However, it may be very difficult to carry out such
time-consuming exarninations in community-based
epidemiological surveys.

We extracted a group of mild memory impairment/
no dementia (MMI/ND) with Mini-Mental State
Examination (MMSE) (Folstein et al., 1975; Mori
et al., 1985), based on the results of a population-
based dementia study in Nakayama. The aim here is
to report on a diagnostic system for MCl-like high-
risk community dwellers by simple methods, which
could be employed for community-based interven-
tions and public health activities.

SUBJECTS

In the current study, we selected subjects who were
participants in the first Nakayama study, and who
satisfied the following criteria: (1) normal general
cognitive function, with MMSE > 24; (2) objective
memory impairment, assessed by three-words recall
in MMSE (delayed recall 0/3 or 1/3); (3) neuropsy-
chiatric examination: absence of dementia or depres-
sion, diagnosed by geriatric neuropsychiatrists
according to the Diagnostic and Statistical Manual
of Mental Disorders, 3rd edn, revised (DSM-III R)
(American Psychiatric Association, 1987) criteria;
(4) no ADL impairment. Subjects above mentioned
could be defined as MMI/ND.

For comparison, 74 subjects who did not receive a
diagnosis of dementia or MMI/ND at baseline were
investigated with the same protocol in a S-year

Copyright € 2006 John Wiley & Sons, Ltd.

follow-up. All subjects were hung in one randomly
selected village (one of 43) in Nakayama town.

METHODS
Baseline assessment (The first Nakayama study)

Nakayama is a Japanese rural community adjacent to
Matsuyama City, a metropolis on Shikokou Island.
We selected this town because of its population size
(5038 total residents, of whom 1438 were over 65
years of age), population stability (only 3.1% of peo-
ple more than 65 years of age had moved elsewhere,
including institutions, in the 3 years preceding the
first survey), and active collaboration offered by
family doctors.

The first Nakayama study included all residents
over 65 years at home in the rural community of
Nakayama town in Japan between January 1997 and
March 1998 by means of a door-to-door survey with a
three-phase design. Of 1438 inhabitants, 1162
(81.0%) completed the protocol. A more detailed
description of the methods has been reported pre-
viously (Ikeda et al., 2001; Ikeda et al., 2004).

The screening interview (Phase 1) consisted of a
semistructured questionnaire (questions on education,
occupation, daily life activities, alcohol consumption,
exposure and risk factor profile, previous disease,
medication, sleep, and appetite), followed by the
MMSE for participants and the short memory ques-
tionnaire (SMQ) (Koss et al., 1993) for a family mem-
ber of each participant. All subjects were examined
by neuropsychiatrists. Participants were submitted
to clinical evaluation according to the cut point of
these tests for the presence of a cognitive disorder,
based on previous studies (MMSE <23 and/or
SMQ < 39).

The clinical evaluation (Phase 2) included a
semistructured interview of the participant’s medical
history; standard physical and neurological examina-
tion; severity evaluation using the clinical dementia
rating scale (CDR) (Hughes et al., 1982), and psy-
chiatric evaluation using the neuropsychiatric inven-
tory (NPI) (Cummings et al., 1994). Based upon the
results of these evaluation, participants were selected
for diagnostic procedures (Phase 3).

Participants were asked to undergo cranial com-
puted tomography (CT) and routine blood tests
including serum vitamin B 12 and thyroid function
tests. A final diagnosis was made based on combined
information, using three diagnostic steps. The diagno-
sis of dementia was established using the DSM-III R
criteria. MMI/ND subjects were selected from Phase 1.

Int J Geriatr Psychiatry 2006; 21: 134-139.
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Follow-up assessment and diagnosis

"Five-year follow-up was conducted on all these indi-

viduals between April and December in 2003. A
senior neuropsychiatrist administered MMSE to sub-
jects, while a public health nurse interviewed Physical
Self-Maintenance Scale (PSMS) and Instrumental
Activities of Daily Living Scale (IADL) (Lawton
and Brody, 1969) to a family member of each subject.
Subjects hospitalized or entered institutions were
included. Cranial CT was conducted on all subjects
whose MMSE score had declined by more than
2 points since baseline (Mohs et al., 2001).

The diagnosis of dementia was established accord-
ing to the DSM-III R criteria. Finally, demented sub-
jects were classified into subgroups by the cause of
dementia. AD was defined according to the NINCDS-
ADRDA criteria for probable AD (McKhann et al,
1984), VaD was defined according to the NINDS-
AIREN criteria (Roman et al., 1993). )

This survey was conducted after obtaining
informed consent from all subjects or their relatives.

Statistics

The conversion rate was calculated using the person-
year method (Beth and Robert, 2001).

RESULTS

The sample consisted of 104 subjects at baseline;
59 were women and 45 were men. The mean age
was 75.546.7 years (range, 65.1 to 90.2 years)
for women and 73.6:£6.8 years (range, 65.1 to
101.4 years) for men.

Five years after the first Nakayama study, 14 sub-
jects were dead, 13 had moved to other communities
(mainly due to institutionalization), and six refused to
participate in the follow-up investigation. Eleven
(10.6%) subjects were diagnosed with AD (five
mien, six women), five (4.8%) were diagnosed with
VaD (three men, two women), and six (5.8%) were
diagnosed with dementia of other etiology. There
were nine (8.7%) subjects who remained in MM/
ND. Furthermore, 40 (38.5%) subjects showed
restored MMSE score (Table I, Figure 1). In our sur-
vey, the conversion rate from MMI/ND to AD was
8.5% per 100 person-year and to dementia was
16.1% per 100 person-year for 5 years.

The comparison group consisted of 74 participants
at baseline; 41 were women and 33 were men. The
mean age was 754172 years (range, 65.1-89.2
years) for women and 73.2 + 6.7 years (range, 65.1—
92.4 years) for men. There were no significant differ-

Copyright © 2006 John Wiley & Sons, Ltd.

Table 1. As a result of 104 MMI/ND subjects and 74 control
subjects in 5 years follow-up

Free of dementia
and MMI/ND

MMUND subjects subjects

No. of samples No. of samples

Died 14 9
Moved to other community 13 2
refused 6 0
AD 1 0
VaD 5 2
other type of dementia 6 1
MMI/ND 9 1
Free of dementia and MMI/ND 40 59

ences in age or in gender ratio between the MMI/ND
group and the comparison group. Of the 74 partici-
pants without dementia or MMI/ND at baseline, nine
subjects had died, two moved to other communities,
two subjects were diagnosed with VaD (one woman,
one man), one was diagnosed with dementia of other
etiology, one with MMI/ND, and none who developed
AD (Table 1).
The Odds ratio for dementia was 5.2.

DISCUSSION

This is the first report of the five-year outcomes of
MCI in a population-based study of dementia in Asia.
Our survey differs from previous investigations in the
following aspects. First, even in the screening inter-
view, subjects were examined directly by a neuropsy-
chiatrist, and, cranial CT was conducted on all
subjects with any signs of dementia. Secondly, we
have continued follow-up over five years in the
Nakayama community after the first Nakayama inves-
tigation with a definite examination at 5 years.

The MCI group only has real value if the majority
of people who develop dementia pass through this
stage. Several studies have been undertaken to deter-
mine the natural course of MCI in attempts to esti-
mate the ‘conversion’ rate to AD-in this group

(Petersen et al., 2001). As expected from its concept,

most longitudinal studies of case series revealed a
much increased risk of AD in MCI subjects (Flicker
et al., 1991; Meyer et al.,, 2002a; Meyer et al.,
2002b). MCI subjects may constitute a particularly
suitable population for preventive approaches.

In previous clinic-based reports, MCI progres-
ses to AD at a rate of 7 to 20% per year (Flicker
et al., 1991; Meyer et al., 2002b; Tierney et al.,
1996). Standardized episodic memory examinations

Int J Geriatr Psychiatry 2006; 21: 134-139.
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Figure 1.

(e.g. WMS-R) with comprehensive neuropsychologi-
cal tests have been suggested to select a subject satis-
fying one strict definition of MCI Therefore,
measured cognitive function with MMSE, WMS-R,
Wechsler Adult Intelligence Scale Revised (WAIS-
R), Auditory Verbal Learning Test were adopted in
those studies. The differences in these rates are prob-
ably related to the different instruments and cut-off
limits chosen to define MCI across studies.

To our knowledge, there are a few community-
based prospective cohort studies, following a commu-
nity-dwelling MCI elderly people for several years
(Larrieu et al., 2002; Tuokko et al., 2003; Gangluli
et al., 2004). In one of these studies (Larrieu et al.,
2002), comprehensive test batteries for an evaluation
of global mental status (MMSE), visual memory
(Benton’s Visual Retention Test), verbal fluency
(Isaacs Set Test), visuospatial attention (Zazzo’s Can-
cellation Test), and simple logical reasoning and
attention (Wechsler’s Digit Symbol Test) were
adopted. The conversion rate from MCI to AD was

Copyright © 2006 John Wiley & Sons, Ltd.

14 died 6 refused

subjects

subjects

13 subjects
moved to other

communities

General design of the MMI/ND follow up study in Nakayama

8.3% per 100 person-year for 5 years (Larrieu et al.,
2002). This conversion rate is compatible with our
result.

It may be difficult to administer comprehensive
tasks in ordinal epidemiological surveys. It takes not
only money and time (more than 1h) but is also a
large burden for any substantial size participants,
particularly the very old. Therefore, it is an unsuitable
method for extracting a high-risk group to AD in
public health. There is an increasing need for brief
but efficient cognitive screening instruments suitable
for detecting MCI from normal aging individuals
(Loewenstein et al, 2000). Such screening tests
would lighten the burden on patients and physicians,
economize medical resources, and provide opportu-
nities for dementia prevention and treatment when
there is evidence that effective interventions exist
(Bland and Newman, 2001). In the current study,
we used MMSE to select subjects who present
MMIND. We measured general cognitive perfor-
mances with total score of MMSE and evaluated

Int I Geriatr Psychiatry 2006; 21: 134-139.
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memory impairment with three-words recall in
MMSE. The MMSE total score was used to screen
subjects and select them for neuropsychiatric evalua-
tion/diagnosis, and then a subset of the MMSE (three-
word recall) was used to further classify them as
MMI/ND. Neuropsychiatric examinations were inde-
pendent of the MMSE results. MMSE is a widely used
and well validated instrument for assessing global
cognitive function (Xu et al., 2002), and used as
screening instrument for cognitive decline or cogni-
tive impairment in population-based studies as well
as in clinical practice. MMSE is easily administered
with a short operation time, thus it is suitable for
use in the community.

We do not use standardized meniory tests except
for MMSE three-word recall to detect prodromal
dementia cases. Therefore, subjects are not strictly
defined as MCI, although they show apparent deficits
in memory without dementia. Some previous reports
have stated that MCI could not be distinguished from
normal aging by simple examination (O’ Connor et al.,
1991; Devanand et al., 1997). However, the conver-
sion rate of MMI/ND in this study was almost the
same as a previous community-based MCI study with
strict memory examinations (Larrieu et al., 2002). In
this study, we do not check for subjective memory
complaints preferably corroborated by informants,
which arc considered characteristic of MCI based
on strict criteria (Petersen er al., 1997). The observa-
tions by knowledgeable informants regarding an indi-
vidual’s cognitive abilities in everyday functioning
have been shown to be sensitive and reliable for
MCI detection (Carr et al., 2000; Morris er al.,
2001). However, it is difficult to carry out infor-
mant-based scales as screening tools, because consid-
erable dwellers live alone in modern Japanese society
and in many Western societies.

Although the population examined here is reason-
ably stable, over 10% had moved to other commu-
nities during the first year period including those
who needed institutional care. In Japan a new system
of long term care insurance (i.e. kaigo hoken) was
implemented in 2000 which may have been an influ-
ence in this movement and could be a limitation,

As a consequence of global aging of the human
population, the occurrence of cognitive impairment
and dementia is rapidly becoming a significant burden
for medical care and public health systems. Primary
and secondary prevention of dementia through popu-
lation-level interventions could reduce age associated
risk. Reliable identification of high-risk individuals
for dementia is vitally important to test effects of
early therapeutic interventions. If community interac-

Copyright © 2006 John Wiley & Sons, Ltd:

tions are to be developed at the individual level, prac-
tical and simple methods will be needed for
identification of those at risk of ‘conversion’ at low
cost. MMI/ND selected by our method might be a
possible candidate for trials of preventive intervention
on public health. MMI/ND might be a promising ther-
apeutic target and an important target for screening
and possible early intervention.
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