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Cognitive impairment due to dementia deprives those
afflicted with the disease of their autonomy and ability to
take care of themselves, making them dependent on care
provided by formal and informal resources. Moreover, as the
disease progresses, behavioral and psychological symptoms
of dementia (BPSD) may occur. BPSD are often troublesome
to both caregivers and the patients themselves. The care
burden is often heavy and disrupts the lives of family
members surrounding the patient.
Early screening and identification of cognitive decline
will help those with the disease and family members prepare for better care and may reduce the patients’ BPSD.
Effective screening for dementia, which can be administered
at ambulatory care facilities, is warranted. Vascular risk
factors, especially type 2 diabetes mellitus, have been found
to increase the risk of developing Alzheimer’s disease (AD).
The prevalence of type 2 diabetes mellitus is increasing in
Japan. In this special issue, T. Matsuzawa et al. describe an
index for screening for mild or moderate AD cases among
the elderly with type 2 diabetes mellitus. The index includes
self-reported answers to a questionnaire regarding subjective
memory complaints and daily functioning and information
on vascular risk factors obtained from clinical charts. The
index had satisfactory discriminatory ability to identify those
with AD among patients with diabetes. This may contribute
to an effective screening for AD among those with diabetes,
that is, known high-risk populations.
Current treatments for AD are limited to alleviating
symptoms, but not reversing the pathological progress.

Pharmacological treatments for BPSD, which are critical for
the well-being of both patients and caregivers, are also limited
in their effectiveness. The study by H. Fukui et al. examines
changes in sex hormones associated with the pathogenesis
of AD before and after music therapy among patients with
AD. They show that music therapy modified the secretion of
sex hormones, and the results also suggest that problematic
behavior may be reduced this way. The therapy has the
potential to become a safe alternative treatment that is as
effective as hormone replacement, but with fewer side effects.
The underlying biological mechanism of effects shown in this
study is convincing and a welcome addition to the field.
The number of those suffering from dementia is increasing worldwide. Effective caregiving strategies and targeted
care management programs are urgently needed to enhance
the well-being of those with AD and their caregivers. T. Passos
et al. examined the met and unmet needs of the elderly
with mental health problems and their care in Portugal. The
main unmet needs identified were daytime activities, social
benefits, company, psychological distress, and incontinence.
Some of these unmet needs may be universal across countries
worldwide, but others may differ depending on specific health
care systems and cultures. A comparison with similar surveys
in other countries may help identify common unmet needs
for patients and caregivers. M. M. Pöysti et al. compare
the characteristics and burdens of male and female spousal
caregivers of patients with dementia in Finland. This is an
important issue because the proportion of male caregivers
is rapidly increasing in many countries. In the study, male
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caregivers experienced a lower burden than female caregivers
even though female caregivers were responsible for more
severe cases. The finding should be confirmed, and the
reasons behind it should be explored further, so that factors
that may reduce high caregiver burden can be identified.
Finally, the economic and social costs for caring of
the demented are of significant importance as the at-risk
population grows rapidly around the globe. Japan has one
of the fastest growing elderly populations, and in 2000 it
launched a new public long-term care insurance system [1].
S. Shinagawa et al. report that the requisite costs in the
Japanese long-term care insurance are different between AD
and vascular dementia (VD).
In this special issue, we highlight several important
themes in the care for dementia. We hope that the results
presented contribute to developing and providing better care
of the demented and increase awareness of the importance of
international studies of dementia caregiver issues.
Hiroyuki Umegaki
Hajime Takechi
Hiroko H. Dodge

References
[1] N. Tamiya, H. Noguchi, A. Nishi et al., “Population ageing and
wellbeing: lessons from Japan’s long-term care insurance policy,”
The Lancet, vol. 378, pp. 1183–1192, 2011.

Hindawi Publishing Corporation
International Journal of Alzheimer’s Disease
Volume 2013, Article ID 164919, 6 pages
http://dx.doi.org/10.1155/2013/164919

Research Article
Longitudinal Changes in the Government-Certified Index Stage
and Requisite Costs for Long-Term Care Insurance System
among the Community-Dwelling Demented Elderly in Japan
Shunichiro Shinagawa,1 Shiori Nakamura,1 Makoto Iwamoto,1,2 Norifumi Tsuno,1
Masahiro Shigeta,3 and Kazuhiko Nakayama1
1

Department of Psychiatry, Jikei University School of Medicine, 3-25-8 Nishi-shinbashi, Minato-ku, Tokyo 105-8461, Japan
Kiyokawa-Enju Hospital, 3414 Kiyokawa, Aiko District, Kanagawa 243-0112, Japan
3
Faculty of Health and Sciences, Tokyo Metropolitan University, 7-2-10 Higashiogu, Arakawa-ku, Tokyo 116-8551, Japan
2

Correspondence should be addressed to Shunichiro Shinagawa; shinagawa@jikei.ac.jp
Received 21 December 2012; Revised 31 January 2013; Accepted 1 February 2013
Academic Editor: Hiroyuki Umegaki
Copyright © 2013 Shunichiro Shinagawa et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.
Background. A new public long-term care (LTC) insurance was launched in 2000 in Japan. However, there have been few studies
involving factors that increase LTC costs of demented subjects; no follow-up studies involving the Government-Certified Index
(GCI) and requisite costs related to the causes of dementia. Method. An epidemiological survey was conducted in a rural area in
Japan in 1999, and 271 subjects were diagnosed as dementia patients. Age, sex, mini-mental state examination, clinical dementia
rating, activity of daily living, causes of dementia, and coexisting physical disease were confirmed. After the LTC insurance has
been launched, we tracked the GCI stages and payment amounts every month for 8 years. Result. 209 subjects were certified to be
eligible for LTC insurance; however, 13 did not receive any payment. Only 49 out of 209 were alive after the follow-up period. The
most common cause of dementia was Alzheimer’s disease (AD), followed by vascular dementia (VaD). There was no significant
difference between the mortality rates of the two groups. VaD subjects required higher costs than AD subjects in the total certified
period and in GCI stage 5. Conclusion. Our results indicate that causes of dementia can have an impact on the requisite costs for
the LTC insurance.

1. Introduction
A growth of the elderly population consequently increases
the number of demented subjects, and dementia is one of the
major challenges of health care systems in most countries,
especially in aging societies such as Japan. The presence
of dementia is strongly related to a decline in the level of
daily functioning [1], and the severity of dementia is one
of the predictors of higher levels of care [2]. Furthermore,
the presence of dementia has an impact on patients’ physical
condition, increase the burden on caregivers [3], and can even
diminish the life expectancy of elderly people [4, 5].
In Japan, the public long-term care (LTC) insurance
system was launched in 2000 to deal with an increasing
number of impaired elderly and was revised in 2006. The

aims of the LTC insurance system are to allocate limited
resources to impaired elderly in a way that adequately reflects
need and to reduce the burden on caregivers [6]. Services are
allocated based on the Government-Certified Index (GCI),
which indicates the amount that can be spent on services for
a particular patient with a given GCI stage, basically ranging
from 0 (need only support) to 5. Once this procedure has
been completed, a care management agency steps are taken
to provide the level of services indicated by the GCI stage.
Disabled elderly can apply for care services including home
help, nurse visits, day services, respite care, and institutional
care (nursing homes, etc.). The GCI stage is reevaluated
regularly twice a year or if necessary.
However, some researchers have claimed that the LTC
insurance system does not adequately take into account
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problems associated with dementia, specifically Alzheimer’s
disease (AD) [7–9]. Patients with AD were supposed to
require caring because of not only physical reasons but
also other many reasons. Moreover, there have been few
follow-up studies involving the GCI stage with requisite
costs for the LTC insurance system for the demented elderly.
Furthermore, as far as we know, there have been no studies
investigating such transition in the GCI stage and requisite
costs specifically related to the causes of dementia. The
burden on caregivers for demented elderly differs largely
depending on the causes of dementia [10]. The different
causes of dementia may generate different costs [11].
In order to evaluate the extent of care services required
by demented elderly, we need to ascertain the correlation
between the GCI stage and requisite costs related to specific
causes of dementia. The aim of this study is (1) to understand the present situation of LTC insurance costs among
community-dwelling demented elderly through the 8-year
followup of the GCI stage and requisite costs and (2) to
ascertain whether LTC insurance costs can differ according
to the causes of dementia.

2. Methods
Written informed consent was obtained after a complete
description of the study had been given to all subjects or
their informants. This study was approved by the Ethics
Committee of Jikei University.
2.1. Baseline Assessment. An epidemiological survey of
dementia was conducted in Itoigawa city, a rural area of Japan,
in 1998-1999. In 1998, there were a total of 33,120 inhabitants
and 7,847 of them were over 65 years old. Two-phased,
semistructured screening tests were conducted, including
items on education, occupation, medical history, risk factors such as hypertension, diabetes, and hyperlipidemia,
psychiatric and behavioral symptoms, severity of dementia
measured by clinical dementia rating (CDR) [12], cognitive functions measured by mini-mental state Examination
(MMSE) [13], and activity of daily living (ADL) measured by
N-ADL [14]. N-ADL is an assessment tool for elderly ADL
developed in Japan; it contains 5 domains including gait, daily
milieu, clothing, eating, and excretion. Each domain scores
from 0 to 10, with total score from 0 to 50. Zero shows that
the subject requires complete assistance in every aspect, 50
means that the subject is independent.
Subjects who met the criteria (scored ≦19 on MMSE
scored ≧20 on MMSE but had any psychiatric symptoms
had been diagnosed to have dementia before the survey, etc.)
in the first phase were recruited into the second phase. The
second phase was conducted with a total of 1114 subjects,
using a door-to-door survey by a clinical team including a
psychiatrist and a public health nurse. A total of 271 of these
subjects were CDR ≧1, 252 of them were CDR = 0.5 and 306
were CDR = 0. The other 285 subjects did not participate
in the second phase due to refusal, death, or as a result
of moving to other communities. The details of the design
and methods of sampling in the baseline survey have been
described elsewhere [15, 16].
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A total of 271 of these subjects were diagnosed as having
dementia. The diagnosis of dementia was established according to the DSM-IV criteria and Consortium to Establish
a Registry for Alzheimer’s Disease (CERAD) criteria [17,
18]. The demented subjects were classified into subgroups,
according to the cause of dementia, on the basis of the DSMIV criteria.
2.2. Follow-Up Assessment. Among the 271 demented elderly,
seven subjects moved to other communities (due mainly to
institutionalization) or refused to participate in the follow-up
investigation, and 55 subjects (or their family) did not enroll
in the LTC insurance system. Two hundred and nine subjects
were included in this study. We confirmed the age, sex, MMSE
score, CDR score, causes of dementia, and any coexisting
physical diseases of each of the 209 demented subjects.
After the LTC insurance system was launched in April
2000, we tracked the GCI stage and payment amounts
from the government every month through December 2007,
according to the data provided by the Health Improvement
Section of the Welfare and Health Division of Itoigawa city.
In addition, we compiled information pertaining to mortality
(i.e., the date of death and causes of death), according to the
data provided by the same agency.
2.3. Statistical Analysis. All data analyses were carried out
using the SPSS16.0-PC software package. The significance of
the differences between the groups was assessed by t-test for
age, MMSE score, N-ADL score, and the caring costs; by Chisquare test with Fisher’s exact test (extended) for sex, CDR,
proportion of subjects, proportion of coexisting physical
diseases; and by Mann-Whitney U test for caring periods.
Median survival times were estimated based on the KaplanMeier method and survival curves were generated. Log-rank
tests were performed to test the differences between the
survival curves. A 𝑃 value <0.05 (two tailed) was considered
statistically significant.

3. Result
3.1. Demographic Background of 209 Subjects. A total of 209
demented elderly were certified to receive care insurance.
The mean age in April 2000 was 84.5 ± 7.1. The sex ratio
was 57 : 152 (male/female, female 73%), the CDR ratio was
78 : 72 : 59 (1 : 2 : 3), and the mean MMSE score was 15.7 ± 5.1.
The mean N-ADL score was 31.4 ± 13.2. The most common
cause of dementia was AD (𝑁 = 110, 52.6%), followed by
vascular dementia (VaD) (𝑁 = 48, 23.0%), dementia with
Lewy bodies, frontotemporal dementia, and other causes of
dementia.
One hundred fifty-nine of the subjects suffered from
other coexisting physical diseases in April 2000, such as
hypertension (𝑁 = 77, 36.8%), brain disease (𝑁 = 41,
19.6%), heart disease (𝑁 = 36, 17.2%), digestive organ disease
(𝑁 = 33, 15.8%), diabetes (𝑁 = 22, 10.5%), urologic disease
(𝑁 = 14, 6.7%), hyperlipidemia (𝑁 = 14, 6.7%), and other
diseases.
At the end of our research period (December 2007),
only 49 (23.4%) were alive. The average age at death was
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Table 1: Comparison between subjects who received payment and those who did not.
No payment
(𝑁 = 13)
86.8 ± 8.4
8:5
1:8:4
16.7 ± 6.6
25.5 ± 15.1

Mean age (at 2000)
Sex (M : F)
CDR grade (1 : 2 : 3 at 2000)
MMSE score (at 2000)
N-ADL score (at 2000)

Payment
(𝑁 = 196)
84.4 ± 7.0
49 : 147
77 : 64 : 55
15.7 ± 5.0
31.8 ± 13.0

𝑃 value
0.233 (𝑡 test)
0.004 (𝜒2 test)
0.044 (𝜒2 test)
0.601 (𝑡 test)
0.141 (𝑡 test)

Table 2: Demographic variables of AD and VaD patients.

Mean age (at 2000)
Sex (M : F)
CDR grade (1 : 2 : 3 at 2000)
MMSE score (at 2000)
N-ADL score (at 2000)

AD (𝑁 = 110)
85.8 ± 7.0
15 : 95
35 : 40 : 35
15.7 ± 5.0
32.7 ± 12.3

VaD (𝑁 = 48)
82.2 ± 5.9
15 : 33
23 : 15 : 10
14.8 ± 5.5
28.6 ± 14.5

𝑃 value
0.002 (𝑡 test)
0 .009 (𝜒2 test)
0.134 (𝜒2 test)
0.413 (𝑡 test)
0.124 (𝑡 test)

71 : 39
64%

44 : 4
92%

0.000 (𝜒2 test)

39 : 79
50.9 ± 31.6

9 : 31
57.3 ± 30.3

0.210 (𝜒2 test)
0.260 (Mann-Whitney 𝑈 test)

Coexisting physical diseases (any/nothing at 2000) (%)
Survival ratio (alive/dead at 2007)
Total duration of certified until 2007 (month)
AD: Alzheimer’s disease; VaD: vascular dementia.

89.0 ± 6.9; the most common cause of death was respiratory
disease (𝑁 = 70), followed by heart disease (𝑁 = 34), brain
infarction (𝑁 = 27), and other causes of death. The estimated
median survival was 4.3 years (95% confidence interval, 3.6 to
5.1 years) from the beginning of the research period and 5.3
years from the diagnosis of dementia.
Average duration of the certified to receive care insurance
was 52.3 ± 32.1 months. 26.3% of the subjects required more
than 84 months (7 years), and 14.8% of them required less
than 12 months (1 year). Average costs (total payment amount
from the government) was 7.39 ± 7.49 millionJapanese yen
(JPY) (0∼28.95 million JPY). Thirteen of them (6.2%) did
not receive any payment although they were certified to
receive care insurance benefit. Five of them suffered from
AD, 3 suffered from VaD, and 5 suffered from other causes
of dementia. At their initial certification in April 2000, two
were GCI = 0 (need only support), two were GCI = 1, one was
GCI = 2, two were GCI = 3, one was GCI = 4, and 5 were
GCI5. After one year of follow up in April 2001, none of them
applied for certification again. A comparison of the 13 subjects
who received no payment and the remaining 196 subjects is
shown in Table 1. Significant differences were found for sex
(𝑃 = 0.004) and CDR grade (𝑃 = 0.044).
3.2. Difference between Alzheimer’s Disease and Vascular
Dementia. We also compared the GCI stage and requisite
costs according to the causes of dementia. We excluded AD
with cerebrovascular disease, dementia with Lewy bodies,
frontotemporal dementia, and other causes of dementia
because the number of these patients was too small to
perform efficient statistical analysis. Finally, patients with AD
and VaD were included in the analysis. For the care-giving
costs analysis, we also excluded the above mentioned 13
subjects. This is because they did not receive any payment to

compare and none of them applied for certification again after
1 year of follow up. Demographic variables of the two patient
groups are summarized in Table 2. There were significant
differences in age, sex, and proportion of coexisting physical
diseases between the two groups. However, there were no
significant differences in the CDR grade, with MMSE score at
2000. There were also no significant differences in the total NADL score and between each of 5 domains in N-ADL subscale
between AD and VaD groups. Total duration of certified to
receive care insurance until 2007 was 50.9 ± 31.6 month in
AD patients, whereas 57.3 ± 30.3 month in VaD patients.
There was no significant difference between the two groups
(𝑃 = 0.260 by Mann-Whitney U test).
The survival curves of the two patient groups are shown
in Figure 1. There was no significant difference (𝑃 = 0.873)
between the mortality rates of the two groups.
GCI stage and payment amounts generally increase as
time passes in both patient groups; however, the patterns of
change vary widely according to each individual. Therefore,
we investigated the total duration of time and the total
payment amounts recorded for each GCI stage. Figure 2
shows percentages for each time period (0–3 months/4–
6 months/7–9 months/10–12 months/over 13 months) that
patients spent at each GCI stage. One AD subject died
soon after the begining of the research period. Therefore, we
excluded this subject from Figure 2. Generally, patients in
both groups spent a longer duration in each of the subsequent
periods as the GCI stage increased. However, there was no
significant difference between the two groups in the duration
of any of the GCI stages (by Mann-Whitney U test).
AD patients required an average of 6.99 ± 6.85 million
JPY, and VaD patients required an average of 9.97 ± 8.62
million JPY. Average payments per month for each GCI stage
for both AD and VaD groups are summarized in Table 3.
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Table 3: Average payments for each GCI stage for both AD and VaD groups per month.
AD (𝑁 = 105)
7.2 ± 27.4
34.3 ± 64.4
67.1 ± 83.6
103.7 ± 105.7
94.7 ± 118.5
113.4 ± 76.8

GCI 1
GCI 2
GCI 3
GCI 4
GCI 5
Total

VaD (𝑁 = 45)
16.7 ± 48.3
43.4 ± 69.6
67.6 ± 91.7
121.2 ± 124.2
140.8 ± 113.6
141.1 ± 97.9

𝑃 value
0.129
0.436
0.969
0.379
0.037
0.047

(thousand JPY/month).
AD: Alzheimer’s disease; VaD: vascular dementia.
Mean duration of both patient groups for each GCI stage was summarized in Figure 2.
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Figure 1: Survival curves of the two patient groups. AD: Alzheimer’s
disease; VaD: vascular dementia. No significant difference (𝑃 =
0.873) between the mortality rates of the two groups.

There was a significant difference between the two groups
in the total payment amount per total certified period (𝑃 =
0.047). There was also significant difference between the two
groups in GCI 5 (𝑃 = 0.037); VaD patients required a higher
costs than AD groups.

4. Discussion
This study is the first to practice the follow-up study of the
GCI stage and requisite costs for the LTC insurance system
among community-dwelling demented elderly according to
the causes of dementia. During 8 years of followup since the
LTC insurance system was launched, 77% of the demented
elderly died, and the average age at death was 89.0 years
old. The median survival was 5.3 years from the diagnosis of
dementia. Previous studies reported the median survival time
from the diagnosis of dementia as 5.7 years [19] and 3.3 years
[5]; our result does not differ largely from these results.

Figure 2: Percentages for each time period (0–3 months/4–6
months/7–9 months/10–12 months/over 13 months) that AD and
VaD patients spent at each GCI stage. Mean duration for each GCI
stage (month). AD: Alzheimer’s disease; VaD: vascular dementia.
Number in the figure is the number of the patients in each time
period. As the GCI stage increased, patients in both groups spent
a longer duration in each of the subsequent periods. However, there
was no significant difference between the two groups in the duration
of any of the GCI stages.

The average LTC cost (total payment amount from the
government) was 7.39 million JPY (0∼28.96 million JPY),
or 1.72 million JPY per year. This result is based on the
LTC cost of single local government (Itoigawa city). There
is a possibility that LTC costs differ between each local
government according to its financial state. We need further
reports based on other local governments in order to generalize our result. However, there are some previous researches
considering care costs in other countries. Recent research in
Germany mentioned that care costs for dementia patients in
community were average 47,747 (Euros) per patient annually,
or 4.91 million JPY (1 Euro = 103.3 JPY on September 24,
2011) [20]. Eighty percent of that total costs were for informal
care, 9396 (0.97 million JPY) were for formal care. Even
though the LTC systems of the two countries (i.e., the way
to decide the payment amount and the way to pay for care
giving) were different, and the demographic background of
two researches (i.e., all kinds of dementia were included in
Germany subjects) was different, the results of our study in
Japan and the result in Germany do not differ largely when

International Journal of Alzheimer’s Disease
changes in exchange rates have been taken into consideration. And therefore, we believe that our results are valid
enough.
Six percent of the demented elderly patients (primarily
males and severely demented subjects) did not receive any
payment although they were eligible. Furthermore, none of
them applied for certification again after 1 year of followup.
The reason why these subjects did not receive benefits is still
unclear; this may have been due to their own refusal or some
other familial reasons. We should be careful not to make these
subjects being left out of the support.
In our research, there was no significant difference
between the mortality rates of AD and VaD patients. This
result is consistent with previous studies [5, 19] reporting the
mortality rates of AD and other demented patients. However,
in our research, VaD patients received significant higher
total payments than AD patients. Furthermore, VaD patients
required significant higher costs per total certified period
than AD patients especially in GCI 5 stage. VaD patients
required higher caring cost in the high CGI stage, although
there was no significant difference in the duration of the GCI
subsequent periods.
There are a few possible reasons of this higher cost of VaD
patients. First, the incidence of coexisting physical diseases
is higher in VaD patients than AD patients (92% versus
64%); although VaD patients were younger, and the total
and each of subscales (gait, daily milieu, clothing, eating,
and excretion) of N-ADL scores did not differ between the
two groups among the background factors in 2000. These
coexisting physical diseases include vascular risk factors
such as hypertension, diabetes, and hyperlipidemia. VaD
patients generally have more risk factors such as diabetes
or hypertension [21]. These risk factors may cause other
coexisting physical diseases such as brain disease and heart
disease. During the 8 years of the follow-up period, numbers
and the severity of these coexisting physical diseases may
had been exacerbated and ADL levels of VaD patients may
had been more exacerbated, and resulting from higher caring
cost. Even though demented elderly require caring for many
reasons, VaD patients may require higher costs due to their
physical conditions. However, we could not follow the rate
of coexisting physical diseases and transition of ADL during
the follow-up period. There is also significant difference in
sex ratio; there are relatively more male subjects in VaD
groups. However, there is a research in Germany that females
incurred greater LTC costs than males of the same age [22].
Therefore, we believe that there is little possibility that this sex
ratio may have an effect on the caring costs. The aims of this
study are to understand the present situation; therefore, we
dare not adjust these background factors.
Second, there is a possibility that the kind of provided
service (home help, nurse visits, day services, respite care, and
institutional care) differs between the two groups. There may
be more institutionalized VaD subjects in GCI 5 who required
higher caring cost. However, we followed only GCI stage and
payment amounts in this study and we cannot investigate the
kind of provided service. Therefore, we cannot certify this
hypothesis.

5
There are some researches comparing healthcare costs
of VaD and other diseases in the United States [22, 23].
They reported that healthcare costs for VaD patients were
substantially higher than other groups because of higher hospital costs. They also reported that the pattern of healthcare
utilization for VaD was substantially different from other
groups; VaD patients had lower utilization for physician office
visits and prescription drugs. VaD patients may not receive
adequate medical care, placing them at greater risks for more
costly inpatient care. Although healthcare costs and LTC
insurance costs are different and the systems in Japan and
United States are different, their assumption can be applied
to our results.
There are a few methodological issues that should be
taken into consideration to appreciate our results fully. First,
we compared only patients with AD and VaD because the
number of other causes of dementia is too small to make an
effective analysis in this research. In our cohort, there were
few patients with DLB and FTLD. This may be because our
basic research was conducted in 1998-1999 when the concept
of DLB was not so widely known at that time. However,
DLB and FTLD were assumed to require higher costs because
of their behavioral symptoms and neurological symptoms.
Further research on other causes of dementia is required.
Second, in this research, we focused on the causes of
dementia and tracked only the GCI stage and payment
amounts as outcome measurements. It is difficult for us to
discuss the influences of other factors such as residential state,
numbers of family caregivers, new physical disease that could
have occurred during the follow-up period, the transition of
ADL of subject, and the kind of provided service.
Third, out data is based only on the costs for LTC insurance system; informal care-giving costs, and other medical
costs are not included in this research. We cannot discuss the
total care-giving costs and caregiver’s burden in this study. We
need further researches on the total care costs of demented
elderly.
In conclusion, our results indicate that the requisite
costs of LTC insurance system for demented elderly differ
depending on the causes of dementia. In order to reduce costs
for LTC insurance of demented elderly, prior control of the
risk factors may be important to prevent suffering from VaD.
Further research on the detailed effects of cognitive function
and behavioral problems for care-giving costs for demented
elderly is required.
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The problems and needs of older people are often associated with mental illness, characterized by a set of clinical manifestations,
which constitute important domains for investigation and clinical practice. This paper presents the results of a pilot study whose
main purpose was to identify met and unmet needs and to analyze the relationship between those needs, psychopathology and
functionality in older people with mental health problems. A sample of 75 patients aged 65 or over, of both sexes, diagnosed
with mental illness using ICD-9. The main diagnoses were depression (36%) and dementia (29.3%). Most patients had cognitive
impairment (MMSE, 52%; CDT, 66.7%), depression (GDS, 61.3%), anxiety (ZAS, 81.3%), and moderate dependence (BI,
49.3% and LI, 77.3%). The main unmet needs found were daytime activities (40%), social benefits (13.3%), company (10.7%),
psychological distress (9.3%), and continence (8%). The majority of these unmet needs occur with dementia patients. The majority
of the carers of these patients had global needs (met and unmet) in terms of psychological distress. Findings also reveal that a
low level of functionality is associated with dementia diagnoses. The association analyses suggest that dementia is an important
determinant of the functional status and needs.

1. Introduction
The ageing of the population worldwide has been followed
by an increase in the prevalence of mental illness, making
this one of the most important causes of morbidity. In this
context, there are numerous psychological and behavioural
symptoms associated with dementia that strongly aﬀect the
objectives and life expectations of the elderly and increase
the diﬃculties in the process of assessment, diagnosis, and
treatment of these people [1].
Dementia occupies a central place as a condition of
morbidity in this population, with a significant increase as we
advance in age, constituting one of the most common causes
of disability in western society [1–7].
The change in the age pyramid, which occurred mainly
after the 50s, makes the study of ageing and old age a primary

focus of attention and concern of health professionals and
researchers, in order to deepen their knowledge and create
evidence that will allow the development of more structured
and targeted responses to meet specific needs of older people
and to promote active and successful ageing.
As part of this work, elderly needs assessment is the
fundamental base for a social/health policy definition and
intervention. There is a met need if the person has a
(moderate or serious) problem in the area for which they
require assistance, which they receive and it is appropriate
to met that need. There is an unmet need when individual
has a significant problem in the area for which they are not
receiving appropriate assistance (wrong kind of help or no
assistance) [1, 8–11].
This paper aims to present the results of a pilot study
conducted in the context of the Research Project “The needs
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of older people with mental health problems” developed
under the Doctoral Program in Gerontology and Geriatrics
in the Abel Salazar Biomedical Sciences Institute, University
of Oporto/Aveiro, Portugal. The aim of the study was to
identify the met and unmet needs of the elderly and their
carers and to analyze the relationship between those needs,
psychopathology and functionality in older people with
mental health problems.

2. Materials and Methods
2.1. Participants. An elderly sample (over 65 years) of both
sexes diagnosed with mental disorder according to the
ICD-9—International Classification of Diseases [12] was
recruited consecutively from the National Health Service
in the Inpatient and Outpatient Department of Psychiatry
and Mental Health (DSMP) at a Health Unit in Northern
Portugal.
Also, 52 carers and 71 staﬀ members were interviewed
using the Camberwell Assessment of Need for the Elderly
(CANE) to identify met and unmet needs.
It was established as inclusion criteria: ≥65 years old;
mental disease (ICD-9 criteria) [12]; it was admitted as
inpatients or outpatients in the Psychiatry and Mental Health
Department (DSMP). The exclusion criteria were: blind/deaf
and severe impairment in communication.
2.2. Instruments. The following instruments were used: the
Camberwell Assessment of Need for the Elderly (CANE)
[11]; the Minimental State Examination/MMSE [13]; the
Clock Draw Test/CDT [14]; the Geriatric Depression
Scale/GDS [15]; the Zung Anxiety Scale/ZAS [16]; the
Barthel Index/BI [17]; the Lawton Index/LI [18]; and the
Graﬀar’s Social Classification/GSC [19].
In order to fit the assessment protocol to the context
of the investigation, previously validated versions of the
instruments or versions adapted to the Portuguese population were used. In that sense, the following were used: the
Portuguese version of CANE [1]; the Portuguese version of
the MMSE [20], with the new normative values adapted
to the Portuguese population [21] (cognitive deficit: 0–
2 school years ≤ 22; 3–6 school years ≤ 24; 7 or more
school years ≤ 27). Regarding the Clock Draw Test, since a
version adapted to the Portuguese population is still being
developed, the original version was used [14] with the
coding system proposed by Cacho et al. [22] (scores 0–10:
>6 normal; ≤6 abnormal), which is being used by some
institutions in Portugal. As to the Geriatric Depression Scale
[23] (15 items version) and Zung Anxiety Scale [24], the
Portuguese versions were used. Regarding the functionality,
Portuguese versions of the Barthel Index [25] (scores 0–20:
total independence 20; moderate dependence 13–19; severe
dependence 9–12; total dependence 0–8) and Lawton Index
[26] (scores 0–23: total independence 23; some level of
dependence < 23) were also used. Finally, concerning the
social classification, an adapted version of the Graﬀar’s Social
Classification [27] (scores 0–10: 0–2 class I; 3-4 class II; 5-6
class III; 7-8 class IV; 9-10 class V) was used.
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2.3. Procedure. The participants were identified by the
researcher through a contact with the mental health services.
In the context of this study, the individuals were contacted
and interviewed when they accessed the outpatient service or
were inpatients during the study period. The researcher gave
them information about the study and asked them if they
wanted to participate. The researcher then tried to identify a
suitable member of staﬀ and a primary caregiver to perform
the assessment.
After this, 21 inpatients, 46 outpatients, 6 in nursing
homes, and 2 at home were assessed consecutively during the
period from April to September 2011.
Despite the assessment being planned at the moment the
patients had access to the health unit, in some of the cases the
researcher had to go to their homes or nursing homes. Also,
52 carers and 71 staﬀ members (psychiatrists, psychologists,
social workers, and psychiatric nurses) were interviewed separately by the researcher using the Camberwell Assessment
of Need for the Elderly (CANE). The CANE was given as
a structured interview to the patients, their informal carer,
staﬀ, and evaluator from items 1 to 24, A and B sections. After
the data collection, using the instruments and procedures
listed above, the data was organized and classified and the
statistical analysis was carried out using IBM SPSS, version
19.
In the development of this study, all procedures concerning ethical approval were obtained from the ethics committee
and from the board of the institution where the study was
held. All the necessary measures to safeguard participants’
anonymity and confidentiality of information were also
thoroughly followed.

3. Results and Discussion
The data was collected from a convenience sample of 75
patients, with ages ranging from 65 to 93 years (mean =
73.3 years and SD = 6.6). The majority were female (73.3%),
married (49.3%), living with a partner (50.7%), and in rural
areas (74.7%); a high percentage belonged to a very low social
class (94.7%), according to the Graﬀar classification [19].
Most of them were interviewed as outpatients (73.3%), and
the main diagnosis was depressive disorder (36%), followed
by dementia (29.3%) and somatic comorbidity (98.7%). In
69.3% of the cases, there was an informal carer, and of these
only 56% lived with the carer; most (80%) did not care for
anyone else.
The main sociodemographic and clinical characteristics
of the participants are presented in detail in Table 1.
Also, 52 carers with ages ranging from 21 to 80 years
(mean = 58.9; SD = 15.02) were interviewed. The majority
were male (51.9%), married (76.9%), a primary carer
(94.2%), and patient’s partner (50%).
The main sociodemographic characteristics of the carers
are presented in Table 2.
3.1. Global Results of Applied Instruments. According to
the global results of the applied instruments (Table 3),
the majority of the patients had cognitive deficits in the
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Table 1: Sociodemographic and clinical characteristics of subjects.
n = 75
Characteristics
73.3 (SD = 6.6; range 65–93)
Age (years)
Gender n (%)
20 (26.7)
Male
55 (73.3)
Female
Marital status n (%)
14 (18.7)
Single
37 (49.3)
Married
1 (1.3)
Common law
14 (18.7)
Widowed
8 (10.7)
Divorced
1 (1.3)
Separated
Living situation n (%)
12 (16.0)
Alone
38 (50.7)
With partner
15 (20.0)
With other relatives
10 (13.3)
With others
Status at interview n (%)
20 (26.7)
Inpatient
55 (73.3)
Outpatient
Psychiatric diagnosis n (%)
27 (36.0)
Depressive disorder
22 (29.3)
Dementia
9 (12.0)
Bipolar disorder
4 (5.3)
Schizophrenia and other psychoses
4 (5.3)
Alcohol dependence
4 (5.3)
Adjustment disorder
3 (4.0)
Anxiety
2 (2.7)
No diagnosis
Somatic comorbidity n (%)
74 (98.7)
Yes
1 (1.3)
No
Socioeconomic classification
(Graﬀar) n (%)
4 (5.3)
Class IV—low
71 (94.7)
Class V—very low
Geographical area n (%)
12 (16.0)
Urban
7 (9.3)
Suburban
56 (74.7)
Rural
Has a carer? n (%)
52 (69.3)
Yes
23 (30.7)
No
Lives with carer? n (%)
(n = 52)
42 (56.0)
Yes
10 (13.3)
No
Is also a carer? n (%)
15 (20.0)
Yes
60 (80.0)
No

evaluation with the MMSE (52%) and in the Clock Draw
Test (66.7%). They also had high levels of depression (GDS,
61.3%) and anxiety (ZAS, 81.3%). As far as the degree of
functionality is concerned, most had moderate dependence
on basic activities of daily living (BADL) (BI, 49.3%) and
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Table 2: Sociodemographic characteristics of carers.
Characteristics
Age (years)
Gender n (%)
Male
Female
Marital status n (%)
Single
Married
Widowed
Divorced
Primary carer? n (%)
Yes
No
Family carer n (%)
Children
Husband/wife
Brother/sister
Other
Unrelated

n = 52
58.9 (SD =15; range 21–80)
27 (51.9)
25 (48.1)
9 (17.3)
40 (76.9)
2 (3.8)
1 (1.9)
49 (94.2)
3 (5.8)
17 (32.7)
26 (50.0)
3 (5.8)
2 (3.8)
4 (7.7)

some level of dependence on instrumental activities of daily
living (IADL) (LI, 77.3%).
According to the identified needs of the patients, the
results of the CANE on the evaluator’s perspective (Table 4)
show that the main met needs are related to physical
health (93.3%), memory (81.3%), psychological distress
(72%), information (70.7%), household skills (65.3%),
eyesight/hearing (62.7%), and food (58.7%). The majority
of unmet needs were found in the domain of daytime
activities (40%), social benefits (13.3%), company (10.7%),
psychological distress (9.3%), and continence sphincter
(8%). None of the participants had unmet needs for caring
for others, abuse/neglect and alcohol abuse. Also regarding
the abuse/neglect, no participant registered any needs.
Concerning the carers’ needs, on the evaluator’s perspective, the results show that 45.3% had met needs and 6.7%
unmet needs for psychological distress; another 21.3% had
met needs for information.
3.2. Analysis of the Relationship between Psychopathology,
Needs, and Functionality. Since the most common diagnoses
were depression and dementia (which together represented
65.3% of the sample), some analyses were carried out
to identify possible associations between these diagnoses
and other sociodemographic and clinical variables. Those
analyses were carried using chi-square (x2 ) and point biserial
correlation coeﬃcient (rpb ).
The results indicated a significant positive correlation
between the medical diagnosis of dementia and depression
and global needs (met and unmet) identified by CANE, from
the perspective of carers, rpb = .42, P < .05, staﬀ, rpb = .47,
P < .01, and of the evaluator, rpb = .46, P < .01. These
findings reveal that a high level of global needs is associated
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Table 3: Overall results of the instruments applied.

Instruments
MMSE: n (%)
Total score
Without cognitive
deficit
With cognitive deficit
Clock Draw Test: n (%)
Total Score
Normal
Abnormal
No response
GDS: n (%)
Total score
No depression
Depression
No response
Zung anxiety scale: n (%)
Total score
No anxiety
Anxiety
No response
Barthel index: n (%)
Total score
Total independence
Moderate dependence
Severe dependence
Total dependence
Lawton index: n (%)
Total score
Total independence
Some level of
dependence

n = 75

Mean (SD) Median Range
22.28 (6.45) 25.00

5–30

4.65 (3.40)

4.00

0–10

8.14 (4.32)

9.00

0–15

36 (48.0)
39 (52.0)

23 (30.7)
50 (66.7)
2 (2.7)

28 (37.3)
46 (61.3)
1 (1.3)
48.49 (8.41) 49.00 25–69
13 (17.3)
61 (81.3)
1 (1.3)
17.52 (3.68) 19.00

3–20

13.41 (8.05) 15.00

1–23

32 (42.7)
37 (49.3)
3 (4.0)
3 (4.0)

17 (22.7)
58 (77.3)

with dementia diagnoses, while a slightly lower level of those
same global needs is associated with depression.
The main unmet needs found, on the evaluator’s perspective, were daytime activities, social benefits, company,
and psychological distress. In the present study it was found
that, in relation to daytime activities and benefits, the
number of unmet needs is higher than those found in other
studies [11, 28, 29]. In this view, it appears to be related
to the fact that in Portugal there is an inadequate social
network to address social problems and needs of older people
with dementia or other mental health problems. The present
Portuguese policies fall well short of the practice in other
European countries, particularly in Northern Europe.
Moreover, in this sample, most patients lived in poor
rural areas (74.7%), in a peripheral region of Northern
Portugal, belonging to a very low socioeconomic class
(94.7%), in contrast to the cited studies, where most patients
were from urban or suburban areas [1, 8, 11]. In line with
this, in the present study, it appears that the majority of

the elderly (96%) had low education and lived alone or
with a partner, of similar age and level of education. In
most cases, this partner was designated as carer. Taking into
account the low level of education, the poor rural areas where
they live, and the family’s typology (with only one or two
elderly members), many of these people reported the lack
of company as a significant problem. Also due to the lack
of knowledge of rights and social benefits, the results of the
CANE from the patients’ perspective showed a lower level
of unmet needs in daytime activities (12%) when compared
to the evaluator’ s perspective (40%). On the other hand, it
remains also a policy diﬃculty concerning health and social
services accessibility.
This highlights what has been reported in the literature
regarding the management of care for patients with dementia, since the importance of systematically assessing needs
and planning coordinated management of interdisciplinary
care has been recognized. The importance is also assumed of
ensuring a coverage that not only takes into account physical
and environmental, but also psychological and social needs.
Regarding the psychological distress of the patients, the
present results are in line with other studies in terms of
global needs (met and unmet) [1, 8, 11, 28, 29], and the
level of unmet needs is lower than those reported by these
studies. This is probably related to the fact that in the
present study a significant percentage of patients (26.7%)
were psychiatric inpatients and 73.3% were psychiatric
outpatients, in contrast to the majority of the referred studies
[1, 8, 28, 29], where participants were evaluated mostly in the
community or in an outpatient setting. This is also consistent
with the Reynolds et al. study [11], where the level of unmet
needs was lower than the previous studies.
Analyzing these results in relation to the dementia
patients, it was found that the majority of unmet needs in
daytime activities, social benefits, company, and psychological distress occurs in these participants, and the same is
true for global needs (met and unmet). On the other hand,
regarding functionality, the results show a significant negative correlation between the medical diagnosis of dementia
and depression and the total scores obtained in Barthel,
rpb = −.37, P = .009, and Lawton Indexes, rpb = −.49,
P < .001, suggesting that low total scores in these two
indexes are associated with dementia diagnosis, while slightly
higher total scores are associated with depression diagnosis.
These findings reveal that these patients present a wide range
of needs in physical, psychological, and social areas that
require great physical and psychological availability and good
preparation by carers. This suggests that carers of patients
with dementia are exposed to a greater demand, which can
lead to higher levels of psychological distress.
With respect to the two items evaluated on the carers’
needs, the majority had met or unmet needs in the domain of
psychological distress, while in terms of information needs,
this percentage is lower. Although there were no significant
correlations between the diagnosis of dementia and the
carers’ psychological distress (P = .566), the high level of
59.1% of carers of the elderly with dementia, with global
needs (met and unmet) in terms of psychological distress,
is in line with the results obtained in most studies that
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Table 4: Levels of need, as rated by the evaluator.
n = 75 (52 for A and B)
Items /domains
(1) Accommodation
(2) Household skills
(3) Food
(4) Self-care
(5) Caring for other
(6) Daytime activities
(7) Memory
(8) Eyesight/hearing
(9) Mobility
(10) Continence
(11) Physical health
(12) Drugs
(13) Psychotic symptoms
(14) Psychological distress
(15) Information
(16) Safety (deliberate self-harm)
(17) Safety (accidental self-harm)
(18) Abuse/neglect
(19) Behaviour
(20) Alcohol
(21) Company
(22) Intimate relationships
(23) Money
(24) Benefits
(A) Carer’s need for information
(B) Carer’s psychological distress

No need
60 (80.0)
21 (28.0)
26 (34.7)
39 (52.0)
66 (88.0)
26 (34.7)
12 (16.0)
24 (32.0)
45 (60.0)
45 (60.0)
2 (2.7)
51 (68.0)
61 (81.3)
14 (18.7)
20 (26.7)
57 (76.0)
59 (78.7)
75 (100)
66 (88.0)
71 (94.7)
34 (45.3)
64 (85.3)
36 (48.0)
56 (74.7)
35 (46.7)
13 (17.3)

suggest the existence of a high level of psychological distress
in carers of patients with dementia, when compared to carers
of patients with other chronic diseases [30–33]. In relation
to the information and training needs of carers of elderly
people with dementia, there is only a marginally significant
association between the presence of these needs and the
diagnosis of dementia, X 2 (2) = 5.82, P = .055, verifying
that, in this case, there is a tendency 41% of carers of elderly
people with dementia registering global information needs.
These data are also coherent with other studies that indicate
that a high number of carers of people with dementia have
information needs [34]. In this regard, other authors [35]
state that in dementia lack of information may be a reason to
use the health service, since many families surveyed do not
understand executive deficits the meaning of an apraxia or
delusional symptomatology.

4. Conclusions
This study shows a large deficit at the level of daytime activities associated with the progressive worsening of cognitive
and functional deterioration in older people, resulting in the
loss of levels of autonomy and the capability to satisfy their

Needs identified n (%)
Met need
Unmet need
12 (16.0)
3 (4.0)
49 (65.3)
5 (6.7)
44 (58.7)
5 (6.7)
31 (41.3)
5 (6.7)
9 (12.0)
—
19 (25.3)
30 (40.0)
61 (81.3)
2 (2.7)
47 (62.7)
4 (5.3)
29 (38.7)
1 (1.3)
24 (32.0)
6 (8.0)
70 (93.3)
3 (4.0)
21 (28.0)
3 (4.0)
12 (16.0)
2 (2.7)
54 (72.0)
7 (9.3)
53 (70.7)
2 (2.7)
16 (21.3)
2 (2.7)
11 (14.7)
5 (6.7)
—
—
6 (8.0)
3 (4.0)
4 (5.3)
—
33 (44.0)
8 (10.7)
7 (9.3)
4 (5.3)
36 (48.0)
3 (4.0)
9 (12.0)
10 (13.3)
16 (21.3)
1 (1.3)
34 (45.3)
5 (6.7)

Not known
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
23 (30.7)
23 (30.7)

own needs. It also reveals a high prevalence of dementia in
the elderly associated with a wide range of needs related to
memory, personal safety, satisfying basic and instrumental
daily living activities, and psychological distress (in both the
elderly and the caregivers).
The high overall number of needs of the elderly with
dementia and the high level of psychological distress of their
carers highlight the importance of taking into account the
suﬀering of carers and the need to provide supportive interventions to maintain their emotional well being and enable
them to provide high quality care. Despite the attention paid
to the role of families in the care of patients with dementia,
carers still express low levels of knowledge about the disease
and high levels of psychological distress. In this sense,
much more must be done to improve information on the
disease, training in appropriate skills for cognitive disorders
and behavioural management, and possible psychological
support.
The results also suggest the need to structure activities
and interventions, maximizing the potential of each person,
encouraging abilities, and preventing progressive deterioration of elderly people’s skills in order to improve their
independence and quality of life.
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Background/Aims. Diabetes might increase the risk of Alzheimer’s disease (AD). For detecting dementia, it is typical to obtain
informants’ perceptions of cognitive deficits, but such interviews are usually diﬃcult in routine care. We aimed to develop a model
for predicting mild to moderate AD using a self-reported questionnaire and by evaluating vascular risk factors for dementia in
elderly subjects with diabetes. Methods. We recruited 286 diabetic and 155 nondiabetic elderly subjects. There were 25 patients with
AD and 261 cognitively normal individuals versus 30 with AD and 125 normal subjects, respectively. Each participant answered
subjective questions on memory deficits and daily functioning. Information on vascular risk factors was obtained from clinical
charts, and multivariate logistic regression was used to develop a model for predicting AD. Results. The predicted probabilities
used in screening for AD in diabetic subjects constituted age, education, lower diastolic blood pressure, subjective complaints
of memory dysfunction noticeable by others, and impaired medication, shopping, and travel outside a familiar locality. Receiver
operating characteristic analysis revealed a satisfactory discrimination for AD specific for diabetic elderly subjects, with 95.2%
sensitivity and 90.6% specificity. Conclusion. This is the first useful index that can prescreen for AD in elderly subjects with diabetes.

1. Introduction
The link between vascular risk factors and dementia has
recently attracted considerable attention and the impact
of diabetes on a significant correlation of such factors
with dementia is consistent [1–4]. However, mild cognitive
dysfunction remains undetected and untreated in a considerable proportion of patients, resulting in several diﬃculties
when treating diabetic elderly individuals. In screening for
dementia-related disorders, handy cognitive tests such as the
mini-mental state examination (MMSE) and the Hasegawa
dementia scale-revised (HDS-R) are available. We have

proposed screening indices for Alzheimer’s disease (AD)
using some weighted subscales of the MMSE and HDS-R,
which are useful to discriminate early AD in diabetic elderly
subjects [5, 6]. However, even such brief neuropsychological
tests impose burdens on practitioners in ambulatory care,
because the number of patients with diabetes is increasing
markedly in Japan [7]. A more simple and succinct prescreening procedure is thus needed to identify individuals
with high risks for cognitive decline among diabetic elderly
subjects.
In the diagnostic workup for patients with dementia, it
is typical to obtain information from an informant about
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cognitive deficits and problems in daily functioning. It has
been postulated that the informant’s perception of cognitive
deficits correlates with objective memory testing and can
diﬀerentiate between groups with and without dementia [8].
A more reliable predictor can be a discrepancy between the
demented patient’s and an informant’s reports on cognitive
status [9]. However, to obtain information on cognitive
deficits from caregivers is usually diﬃcult in the routine
care of patients with diabetes. To overcome this dilemma
in screening for AD in diabetic elderly subjects, we aimed
to develop a disease-specific model for predicting mild to
moderate AD. The first goal of this study was to administer
a questionnaire about those patients’ perceptions of memory
problems and impaired daily functioning that are specifically
evident in AD. Second, we aimed to test the association of
vascular risk factors, such as hypertension, dyslipidemia, and
obesity, with AD. The final goal was to propose a predictive
index for AD using a comprehensive assessment of these
clinical variables and to verify its propriety in nondiabetic
participants.

of three trained research assistants in the geriatric division
assessed participants using a self-reported questionnaire that
measures perception of memory deficits and impairment
of activities in daily living (ADLs). The questionnaire
contained three questions about each patient’s perception of
memory problems, which were derived from the Cambridge
Examination for Mental Disorders of the Elderly (CAMDEX)
interview on memory complaints [13]. The questions were
as follows. (1) Do you have any complaints concerning your
memory? (2) Do other people find you forgetful? (3) Do you
often use notes to avoid forgetting things?
Achievement of basic and instrumental ADLs was also
investigated for each individual. Basic ADLs referred to
the ability to complete simple functions including walking
and showering, whereas instrumental ADLs comprised more
complex activities required for independent living, including
grocery shopping, managing finances, meal preparation,
travel outside a familiar locality, taking medication, and
using public transportation [14, 15]. We assigned “1” and
“0”, to “yes” and “no” answers for each question, respectively.

2. Materials and Methods

2.3. Clinical Characteristics of Diabetes and Vascular Risk
Factors for Dementia. Information on diabetes and other
vascular risk factors for dementia was obtained from
clinical charts. Body mass index (BMI), blood pressure,
levels of HbA1c, total cholesterol, triglycerides, and high
density lipoprotein (HDL)-cholesterol, duration of diabetes,
therapeutic use of antihyperglycemic agents and/or insulin
(insulin dose and frequency of injection per day), and
previous hypoglycemic episodes (number of occasions in
the previous year) were investigated. The HbA1c levels are
expressed in the National Glycohemoglobin Standardization
Program units. The participants were also asked questions on
the compliance with diet and exercise therapies (in minutes
per week) by the physicians.

2.1. Study Participants. A total of 286 diabetic patients and
155 nondiabetic individuals aged 65 or older were recruited
from the outpatient’s clinic of the Kobe University Hospital,
Japan. The institutional review boards of Kobe University Hospital approved the research protocol, and written
informed consent was obtained from each patient and his
or her family members. The diabetic group had 25 subjects
with mild to moderate AD and the nondiabetic group had
30. AD was diagnosed as “probable AD” from a complete
medical, neuropsychological, and neuroimaging evaluation
by the multidisciplinary geriatric team at each site, based on
the criteria from the National Institute of Neurological and
Communicative Disorders and Stroke, and the Alzheimer’s
Disease and Related Disorders Association [10]. In this study,
mild to moderate AD was defined as a score of greater than
14 on the MMSE [11]. Patients were evaluated to rule out
other causes of cognitive impairment including alcohol or
drug abuse, major depression, delirium, systemic cancer,
chronic infections, stroke, hypoxia, severe cardiopulmonary
disorders, nutritional disorders, intracranial mass lesions,
psychoses, brain trauma, or other neurological disorders
including Parkinson disease or Huntington disease.
The cognitively normal participants comprised 261 and
125 participants in the diabetic and nondiabetic groups,
respectively. For the primary selection of cognitive normal
group, geriatric physicians, who were familiar to consultation
of the demented disorders, asked the patients and their
caregivers about their complaints on cognitive decline and
the daily life function. Their cognitive functions were evaluated using the MMSE and a computerized test battery for
AD screening [12]. They had no neurological or psychiatric
disorders. After this consultation, each physician determined
their cognitive status as normal.
2.2. Self-Reported Questionnaire for Subjective Complaints of
Memory and Daily Functioning. During the first visit, one

2.4. Statistical Analysis. Logistic regression analysis and χ 2
test were used to compare the demographic, subjective
cognitive complaints, and vascular risk factors between
subjects with AD and cognitively normal individuals in
both groups. Any significant items were then entered into
a multivariate logistic regression to develop a model for
predicting AD, using stepwise selection with an inclusion
criteria of P < 0.15 and exclusion criteria of P > 0.2 [16].
Using a developed model, a receiver operating characteristic
(ROC) curve was constructed to test the relationship between
sensitivity and specificity using varying cutoﬀ points of the
model for predicting AD. The area under the curve was
calculated. Statistical analysis was performed using SPSS 15.0
for Windows (SPSS Inc., Chicago, IL, USA). The level of
significance was set at P < 0.05 for all statistical analyses.

3. Results
3.1. Demographics and Clinical Profiles. The demographic
and clinical features of diabetic and nondiabetic subjects
are presented in Table 1. Among the subjects with diabetes,
having AD was characterized by being older, being female,
having a lower educational level, and having lower diastolic
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Table 1: Demographic and clinical profile of study participants.

Number
Age (years)
Female (%)
Education (years)
BMI (kg/m2 )
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Total cholesterol (mg/dL)
Triglyceride (mg/dL)
HDL-cholesterol (mg/dL)
HbA1c (%)
Duration of diabetes (years)
Hypoglycemic episodes (times/year)
Insulin use (%)
Insulin dose (U/day)
Insulin injection (times/day)
Oral hypoglycemic agent use (yes = 1, no = 0)
Exercise (minutes/week)
Diet therapy compliance (very poor = 1, poor = 2, normal = 3, good = 4)
History of heart disease (%)
History of cerebrovascular disease (%)
MMSE (score)
Computer-based screening test (score)

Diabetic subjects
AD
CN
25
261
72.7 (5.6)
78.6 (5.8)∗
50.2
68.0∗
11.9 (3.0)
9.3 (2.0)∗
23.2 (4.6)
23.0 (3.4)
127.0 (16.0)
130.0 (13.3)
70.0 (9.4)
60.0 (15.1)∗
197.8 (43.7)
206.1 (30.0)
118.9 (49.3)
157.4 (83.7)
60.2 (12.5)
53.4 (14.7)
7.1 (0.8)
7.2 (1.1)
16.6 (9.9)
14.6 (10.7)
4.5 (13.0)
11.4 (47.2)
40.0
30.3
17.0 (11.6)
22.7 (12.9)
2.4 (1.0)
2.4 (1.0)
0.8 (0.4)
0.7 (0.5)
∗
221.9 (468.7)
72.3 (12.9)
3.2 (0.9)
3.3 (0.6)
4.0
19.9
12.0
10.0
28.0 (0.0)
20.6 (3.8)∗
14.3 (0.5)
9.0 (2.9)∗

Nondiabetic subjects
AD
CN
30
125
77.5 (6.3)
72.6 (4.6)
80.0#
50.4
11.0 (2.5)
12.5 (3.0)
21.7 (2.2)#
23.6 (4.2)
126.6 (17.3)
128.6 (15.7)
58.5 (16.0)#
72.0 (9.0)
214.4 (34.1)
196.1 (29.8)
131.0 (61.6)
109.8 (54.0)
69.5 (18.6)
60.9 (17.9)
—
—
—
—
—
—
—
—
—
—
—
—
—
—
209.3 (161)
225.8 (208.7)
3.3 (0.7)
3.4 (0.8)
3.7
20.0
6.7
8.0
20.8 (3.7)#
27.4 (2.1)
9.9 (2.9)#
14.4 (0.5)

Values are the mean and (SD) and percentages. ∗P < 0.05 and #P < 0.05 compared with cognitively normal subjects in the diabetic and nondiabetic groups,
respectively. AD: Alzheimer’s disease; CN: cognitively normal; BMI: body mass index; MMSE: mini-mental state examination.

blood pressure compared with cognitively normal controls.
Exercise was less frequently performed by patients with AD.
In contrast, HbA1c levels, duration of diabetes, and lipid
profiles were not significantly diﬀerent between subjects
with AD and cognitively normal individuals. Although
pharmacological treatment of diabetes and previous hypoglycemic episodes have been reported to increase the risk
of dementia [1, 17], the incidence of hypoglycemic episodes
and the frequency of use of oral antihyperglycemic agents
and/or insulin (insulin doses, frequency of injection) did
not show any diﬀerence between the AD and cognitively
normal groups. In nondiabetic participants, being female
and having a lower BMI and lower diastolic blood pressure
were characteristics of patients with mild to moderate AD.
The overall mean scores and ranges of the MMSE were
20.6 (14–28) and 20.8 (14–27) for AD in the diabetic
and nondiabetic elderly subjects, respectively. This suggests
that our subjects with AD had mild to moderate forms
[11]. Cognitive status was also evaluated by a computerized
neuropsychological test battery for screening AD, of which
a score of 14 suggests normal cognition and one of ≤12 is
associated with AD, according to the original study data of
the developer [12]. The averaged scores of this cognitive test
among the diabetic and nondiabetic elderly subjects were
9.0 and 9.9 for those with AD, and 14.3 and 14.4 for the
cognitively normal subjects, respectively.

3.2. Subjective Complaints of Memory and Daily Functioning.
Among three distinct questions on subjective memory
complaints (Table 2), self-perception of memory dysfunction
noticeable by himself/herself was not diﬀerent between
subjects with AD and normal controls in both diabetic
and nondiabetic participants, while subjective complaint
of memory deficits noticeable by others was significantly
increased among the patients with AD. Responses to the
question about the use of notes to avoid forgetting things
tended to decrease in those with AD.
Although basic ADLs such as walking and showering
were similar between the subjects with AD and the cognitively normal controls, the self-reported achievement of
instrumental ADLs (grocery shopping, managing finances,
meal preparation, travel outside familiar surroundings,
correct use of medication, and public transportation) was
significantly impaired in patients with AD among those with
diabetes (Table 3). In the nondiabetic group, activities for
shower, finance management, cooking, traveling, medication
compliance, and use of public transport were impaired in
AD.
3.3. Prediction of AD Using a Self-Reported Questionnaire
and Risk Factors for Dementia. To develop a model for
predicting AD using stepwise selection, clinical variables
that were shown to be diﬀerent at P < 0.05 (Tables 1–3)
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Table 2: Subjective complaints of memory deficits.

Do you have any complaints concerning your memory? (yes, %)
Do other people find you forgetful? (yes, %)
Do you often use notes to avoid forgetting things? (yes, %)

Diabetic subjects
AD
CN
64.0
70.1
60.0∗
29.9
72.0∗
82.3

Nondiabetic subjects
AD
CN
83.3
67.2
60.0#
30.4
73.3
86.4

Values are the percentages of “yes” answer to each question. Comparison of subjective cognitive complaints between subjects with AD and cognitively normal
subjects was performed by using the χ 2 test. ∗P < 0.05 and #P < 0.05 compared with cognitively normal subjects in the diabetic and nondiabetic groups,
respectively. AD: Alzheimer’s disease; CN: cognitively normal.

Table 3: Self-reporting of basic and instrumental activities of daily living (ADLs).

Basic ADL
Walking (able, %)
Shower (able, %)
Instrumental ADL
Grocery shopping (able, %)
Managing finances (able, %)
Meal preparation (able, %)
Travel outside familiar surroundings (able, %)
Medication compliance (able, %)
Ability to use public transport (able, %)

AD

Diabetic subjects
CN

AD

Nondiabetic subjects
CN

80.0
92.0

90.0
97.8

80.0
80.0#

89.6
96.8

80.0∗
68.0∗
76.0∗
48.0∗
48.0∗
76.0∗

96.1
96.2
91.2
95.0
96.2
96.2

90.0
73.3#
90.0
50.0#
63.3#
83.3#

97.6
96.8
96.0
95.2
95.2
96.0

Values are the percentages of “able” answer to each life function. Comparison of ADLs between subjects with AD and cognitively normal subjects was
performed by using the χ 2 test. ∗P < 0.05 and #P < 0.05 compared with cognitively normal subjects in the diabetic and nondiabetic groups, respectively. AD:
Alzheimer’s disease; CN: cognitively normal.

were entered into a multivariate logistic regression. This
showed that advanced age (P < 0.001), lower education
(P < 0.001), lower diastolic blood pressure (P = 0.029),
memory dysfunction noticeable by others (P = 0.018),
and impaired activity in taking medication (P = 0.001)
were independently correlated with AD in diabetic elderly
subjects. The predicted probabilities from the multivariate
logistic regression analysis in screening for AD were as
follows: Log p/(1−p) = 0.253x1 −0.078x2 −3.740x3 −1.888x4
+ 1.883x5 −1.405x6 −0.453x7 −6.769; where x1 = age (years),
x2 = diastolic blood pressure (mmHg), x3 = medication
(yes, 1; no, 0), x4 = shopping (yes, 1; no, 0), x5 = memory
dysfunction noticeable by others (yes, 1; no, 0), x6 = travel
outside familiar surroundings (yes, 1; no, 0), and x7 =
education (years).
ROC analysis revealed a satisfactory discrimination for
predicting AD in diabetic elderly subjects with a sensitivity
of 95.2% and a specificity of 90.6%, when the cutoﬀ point
of the model was set at 0.7888 (Figure 1(a)). When predicted
probabilities from the regression analysis in diabetic participants were applied for nondiabetic subjects, a prediction
of AD was discriminated with 56.7% sensitivity and 89.6%
specificity.
Similarly, multivariate logistic regression revealed
independent associations of lower diastolic blood pressure
(P = 0.001) and medication compliance (P = 0.017)
with AD in the nondiabetic group. The predicted

probabilities for screening of mild to moderate AD in
nondiabetic participants were found to be: Log p/(1−p) =
−0.156x1 −1.608x2 −2.791x3 −0.919x4 −1.11x5 +12.6; where
x1 = diastolic blood pressure (mmHg), x2 = sex (male, 1;
female, 0), x3 = medication (yes, 1; no, 0), x4 = finance (yes,
1; no, 0), and x5 = travel outside familiar surroundings (yes,
1; no, 0). The ROC curve of the nondiabetic subjects was
shown in Figure 1(b).

4. Discussion
This study demonstrates a simple but eﬀective strategy that
can be used in screening for mild to moderate AD in
diabetic elderly subjects. Although the significance of an
informant’s perception of a patient’s cognitive deficits has
been emphasized previously for detecting dementia [8, 9],
our results clearly indicate that comprehensive assessment
of symptomatic deficits of memory and daily functioning,
together with vascular risk factors for dementia, enables the
discrimination of a subject developing mild to moderate
AD with good sensitivity and specificity. The best prediction
was obtained by the multivariate regression model that
included older age, lower educational level, lower diastolic
blood pressure, memory deficits noticeable by others, and
impaired instrumental ADLs (shopping, medication, and
travel outside familiar surroundings), which was specific
for diabetic elderly subjects. For nondiabetic participants,
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Figure 1: Receiver operating characteristic (ROC) curve of the best
multivariate logistic regression analysis model for predicting mild
to moderate Alzheimer’s disease among diabetic elderly subjects (a)
and nondiabetic individuals (b). The area under the curve (AUC)
was 0.97 (a) and 0.93 (b).

a distinct set of variables including female gender, lower
diastolic blood pressure, and impairment in dealing with
finances, medication, and travel predicted AD. Our results
for the first time provide a handy and succinct tool to serve
as an index for predicting mild to moderate AD in elderly
Japanese subjects with type 2 diabetes mellitus.
4.1. Subjective Complaints of Memory Deficits. This study
indicates that particular questions about subjective memory
complaints are predictive for AD in diabetic participants.
This finding is somewhat surprising, given the rather

mixed results in the literature on the value of subjective
memory complaints [18]. Subjective complaints of memory
deficits are often observed among subjects in the early stage
of AD, but decrease gradually as the disease progresses
[19]. Many studies have reported that subjective memory
complaints are more often associated with depressed mood
rather than cognitive impairment [8, 20, 21]. However,
recent community-based studies with longitudinal designs
indicate that memory complaints are predictive of cognitive
decline and incident dementia, particularly in nondemented
individuals with cognitive impairment, although not all
studies show this association among aged persons [22–28].
Self-reported poor memory is indeed a main component of
the diagnostic criteria for mild cognitive impairment [29].
In this connection, a clear definition of memory complaints
might be important to explain the divergent results on their
significance. Thus, this study evaluated the reliability of
three diﬀerent questions on subjective memory complaints
originating from the CAMDEX interview [13]. Although
two out of three questions on self-perception of memory
deficits did not predict AD, the last question asking about
memory decline noticeable by others was distinguishable
even after adjustment with possible confounders, indicating
the significance of particular self-reported questionnaires
about subjective memory complaints when screening for AD
in diabetic elderly subjects.
4.2. Meaning of Self-Reported Performance of Instrumental
ADLs. Loss of functional, but not of basic ADLs, proved
to be predictive for having mild to moderate AD. Even
mild degrees of cognitive deterioration can have negative
impacts on the ability to perform complex ADLs [30–32].
The completion of instrumental ADLs requires competent
memory, but also involves executive functions. These entail
complex cognitive abilities that enable an individual to
perform tasks that include planning, problem solving, anticipation, and inhibition of irrelevant processing [33]. In a
recent review by the Committee on Research of the American
Neuropsychiatry Association, an expert panel suggested that
measures of executive functions correlate strongly with
functional capacities [34]. However, clinical assessment of
functional abilities in the daily life of subjects with AD is
also dependent on accurate information. Most instruments
designed to assess instrumental ADLs can be influenced by
the patient’s personality, mood, and cognitive status [35].
Patients with AD often overestimate their functional abilities.
In this respect, it should be mentioned that the capacity for
self-observation is considerably preserved in patients with
mild to moderate AD, although a decline in patient selfreporting on this issue is less dramatic than that seen in
family reports [36, 37].
Our results indicate that among the ADL disability,
impaired ability to deal with medication is the most predictive for AD in both diabetic and nondiabetic individuals.
Besides impaired activity for travel outside familiar surroundings, shopping activity was specifically involved with
AD in the diabetic participants, and financial ability in the
nondiabetic subjects. Shopping and managing finances are
classified in the identical subdomain of functional ADLs
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that correspond to the identical staging of dementia [38].
Errors in shopping tasks are more likely to be associated with
decrements in visual searching skills, selective attention, and
rapid information processing [39]. Impaired attention and
decreased information processing speed have been reported
in aged persons with type 2 diabetes [40].
4.3. Vascular Risk Factors for Predicting AD. There is a
growing consensus that vascular disease may exacerbate or
contribute to the manifestation of symptoms in subjects
with dementia [41]. Barnes et al. [42] have reported that
a late-life dementia risk index, composed of age, cognitive
test performance, body mass index, apolipoprotein E ε4 alleles, cerebral white matter disease, ventricular enlargement,
internal carotid artery thickening, history of bypass surgery,
slow physical performance, and lack of alcohol consumption,
can accurately stratify older adults into those with low,
moderate, and high risk of developing dementia. It has
been postulated that midlife high blood pressure is a risk
for late-life cognitive impairment and dementia, and low
diastolic pressure in older adults might be associated with
the subsequent development of dementia and AD [43, 44].
Accelerated atherosclerosis and low perfusion of cerebral
blood flow in diabetic elderly subjects could be implicated
in a mechanism of how abnormal blood pressure aﬀects
the onset of dementia. In contrast, no predictive power
for other aspects of diabetes, including HbA1c level, lipid
abnormalities, obesity, hypoglycemia, or treatment modality
was found in the present study [1, 17].
4.4. Limitation and Strength. This study had several limitations. There were several biases in the selection of our
participants, who were treated in the outpatient clinic
of the Kobe University hospital. They tended to have
serious diabetic complications and other morbidities, while
they were also motivated for treatment of their illness.
Despite this, our data might represent a best-case scenario
for practitioners because we approached many physicians
treating diabetes in aged persons. In addition, the eﬀects
of depressive mood on cognitive status were not evaluated,
although patients with major depression were excluded
from our participants. Finally, it might be possible that
cognitive normal subjects include some individuals with
mild cognitive impairment, because detailed cognitive tests
were not performed in the cognitive normal group. However,
geriatric physicians, who were familiar to consultation of the
demented disorders, asked the patients and their caregivers
about their complaints on cognitive decline and the daily life
function. Their cognitive functions were evaluated using the
MMSE and a computerized test battery for AD screening.
After this consultation, each physician determined their
cognitive status as normal.
On the other hand, the present study had several
strengths. The advantage of screening for mild to moderate AD using this discriminating index has been clearly
demonstrated in diabetic elderly subjects. Second, the model
for predicting AD is so succinct and easily available that
nonclinical staﬀ in outpatient clinics could administer it with
ease. This would greatly improve the burden of practitioners
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who must face several clinical problems in elderly patients
with diabetes. When considering a total scheme for detecting
AD in diabetic elderly subjects, high-risk individuals can be
selected using this warning index for AD. Such persons can
then continue to a secondary evaluation using brief cognitive
tests such as the MMSE and HDS-R [5, 6] and ultimately
consult with specialists for dementia-related disorders.

5. Conclusions
We have proposed the importance of this maneuver in
prescreening for AD, using this self-reported questionnaire
and including vascular risk factors in the model. This
approach is also applicable for nondiabetic elderly subjects.
The clinical relevance of this index aimed at prescreening for
AD should be validated by further investigations.
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The proportion of male caregivers is rapidly increasing. However, there are few large scale studies exploring gender diﬀerences in
the burden or coping with caregiving. We investigated this among caregivers of patients with dementia. The study cohort consisted
of 335 dyads of wife-husband couples from two studies including dementia patients and their spousal caregivers. Baseline minimental state examination (MMSE), clinical dementia rating scale (CDR), neuropsychiatric inventory (NPI), cornell depression
scale and charlson comorbidity index (CCI) were used to describe patients with dementia, Zarit burden scale and geriatric
depression scale were used to measure experienced burden and depression of caregivers. Mean age of caregivers was 78 years.
There were no diﬀerences in depression, satisfaction with life, or loneliness according to caregivers’ gender. Male caregivers had
more comorbidities than females (CCI 1.9 versus 1.1, P < 0.001), and the wives of male caregivers had a more severe stage of
dementia than husbands of female caregivers (CDR, P = 0.048; MMSE14.0 versus 17.7, P < 0.001). However, the mean Zarit
burden scale was significantly lower among male than female caregivers (31.5 versus 37.5; P < 0.001). Lower education of male
caregivers tended to be associated with less experienced burden. In conclusion, male caregivers of dementia experienced lower
burden than female caregivers despite care recipients’ more severe disease.

1. Introduction
Alzheimer’s disease and other dementias are the main
reasons for need of caregiving at home and for permanent
institutional care, and, therefore, they are among the most
expensive diseases for our society [1]. Caregivers’ high
burden has been examined in a number of studies on
dementia [2, 3]. Our society is changing—while caregiving
has traditionally been considered as women’s activity [4],
the number of male caregivers is rapidly increasing. In fact,

men over 65 years in the UK soon outnumber women
as caregivers [4, 5]. Women and men may approach their
caregiving diﬀerently. Whereas men seem to consider it more
as a task, women may take it more comprehensively [4, 6, 7].
Coping strategies such as active problem-solving skills are
beneficial in caregiving irrespective of caregiver gender [8].
A review of 93 articles on gender diﬀerences in caregiving
studies [4] reports that most studies conclude that women
experience more distress and use more services than men.
However, in respect to worrying and stress, studies have had
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contradictory findings. Furthermore, several studies have
reported no gender diﬀerences [4, 9]. Ten studies have
focused on male caregivers and characteristics that predict
their distress or coping [4, 9]. All these studies have been
cross-sectional, with limited number of participants, and
eight being qualitative. Only two studies used quantitative
analysis of a structured interview data on males [9, 10].
Thus, we lack knowledge on gender diﬀerences of continuous
caregiving aﬀecting distress and wellbeing. Therefore, we
compared the characteristics and burden of male and female
spousal caregivers of patients with dementia.

2. Materials and Methods
The present study cohort included 335 dyads of wifehusband married couples from two intervention trials (Family Care as Collaboration trial [11] and FINnish Alzheimer
EXercise [FINALEX] trial [12]) using the same measures to
characterize participants. In the dyads, one of the spouses
was suﬀering from dementia (care recipient) and the other
was the caregiver. There were no diﬀerencies in the caregivers’ burden between the intervention and control groups
of the two original trials. In the family care as collaboration
trial, 125 dyads were randomized into a multicomponent
intervention program (N = 63) (including case coordinator,
geriatric consultations when needed, support groups for
caregivers, and tailored services for two years), or in a
control group (N = 62). In the FINALEX trial 210 dyads
were randomized to a group-based exercise (N = 70) or
tailored home-based exercise of the demented spouse (N =
70), while 70 dyads served as controls. The intervention
lasted for one year, with final followup until two years.
The baseline data of these trials were used to study gender
diﬀerences of caregivers and care recipients. All demographic
data and medical diagnoses of the dyads were confirmed
both from medical records, comorbidity was assessed by
the Charlson comorbidity index (CCI), a weighted index
taking into account the number and severity of comorbid
conditions [13]. At baseline, patients with dementia were
assessed with the clinical dementia rating scale (CDR) [14]
for functioning and the stage of dementia, and with the
mini-mental state examination (MMSE) [15] for cognitive
status. The neuropsychiatric inventory (NPI) [16] was used
to describe neuropsychiatric symptoms and the Cornell
depression scale for mood [17]. Among caregivers, the Zarit
burden Scale [18] was used to measure experienced burden
(high burden >40 points) and the geriatric depression scale
(GDS) [19] to measure depression. Also the one-year followup Zarit points among males and females are reported.
Caregivers’ life satisfaction was inquired by question “Are
you satisfied with life?” (yes/no). Experience of loneliness
was inquired by question “Do you suﬀer from loneliness?”
(never/sometimes/often or always) and those responding
“sometimes” or “often or always” were categorized as suﬀering from loneliness. All data were collected by experienced
study nurses. The Ethics Committee of Internal Medicine
of the Hospital District of Helsinki and Uusimaa, Finland
approved the protocol.
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2.1. Statistical Analyses. Males and females were compared
with χ 2 -test for categorical variables and Mann-Whitney test
for nonnormally distributed continuous variables. Logistic
regression analysis was used to determine the independent
value of gender on experienced burden in caregiving. Both
caregivers’ and care recipients’ age and CCI, caregivers’
education and use of home care services, and care recipients’
MMSE points, NPI points and Cornell points were used as
covariates in the analyses.

3. Results
Altogether 335 husband-wife dyads were examined. At
baseline the mean age of both the caregivers and dementia
patients was 78 years. The age of male and female caregivers
was similar, but the husbands of female caregivers were
slightly older that the wives of male caregivers. Only 13.3%
of male and 11.6% of female caregivers used home care
services (P = 0.65). Male caregivers had significantly more
comorbidity than female caregivers (CCI 1.9 versus 1.1,
P < 0.001). However, the female caregivers experienced a
significantly higher burden than males according to the Zarit
burden scale (37.5 versus 31.5, P < 0.001) and females also
had higher points in GDS depression scale than males (8.8
versus 7.0, P = 0.0025). There were no significant diﬀerences
between genders in life satisfaction nor in experience of
loneliness (Table 1).
The patients with dementia diﬀered in several ways.
The female patients suﬀered from significantly more severe
dementia according to CDR and their mean MMSE points
were significantly lower than female caregivers’ care recipients’ points. There were no diﬀerences in respect to care
recipients’ depressive symptoms according to Cornell scale,
neuropsychiatric symptoms according to NPI, or comorbidities according to Charlson (Table 1).
In logistic regression analysis adjusted for caregivers’ and
care recipients’ age and CCI, caregivers’ education and use
of home care services and care recipients’ MMSE, NPI, and
Cornell scale points, the male gender was protective against
high burden (OR 0.33, 95%CI: 0.18 to 0.62; P < 0.001).
In this analysis, higher NPI points (OR 1.05, 95%CI: 1.03
to 1.08, P < 0.001) and higher Cornell points of the care
recipient predicted caregivers’ high burden (OR 1.07, 95%CI:
1.00 to 1.14, P = 0.005). Caregivers’ low education tended to
be protective against high burden (OR 0.58, 95%CI: 0.31 to
1.08), P = 0.08) (Table 2).
The burden of caregiving decreased during the follow-up
year in both genders: at 12 months the mean Zarit points
were 27.3 (SD 14.4) and 35.9 (SD 15.0) among male and
female caregivers, respectively (P < 0.001).

4. Discussion
Male caregivers having higher level of comorbidities cared
for their wives with more severe dementia but did not suﬀer
as much as female caregivers from burden or from depressive
symptoms. Even adjusting for various covariates, male
gender seemed to be protective when caregiving a person
with Alzheimer’s disease.
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Table 1: Characteristics of caregivers and care recipients with dementia according to gender.
Characteristic
Caregivers
Mean age, years (SD)
Education <8 years, %
Charlson comorbidity index, mean (SD)
Zarit burden scale, mean (SD)
GDS, mean (SD)
Satisfied with life, %
Suﬀers from loneliness, %

Male caregivers (N = 128)

Female caregivers (N = 207)

P value1

77.0 (6.2)
33.6
1.9 (1.9)
31.5 (14.9)
7.0 (5.2)
83.1
76.8
Female care recipients (N = 128)

78.4 (5.6)
22.7
1.1 (1.4)
37.5 (14.6)
8.8 (5.7)
78.6
66.7
Male care recipients (N = 207)

0.071
0.029
<0.001
<0.001
0.0025
0.33
0.051

76.9 (6.2)
14.0 (7.1)

78.4 (5.6)
17.7 (6.2)

0.041
<0.001

4.7
20.3
50.8
24.2
1.9 (1.6)
5.0 (4.3)
21.9 (13.8)
13.3

2.9
30.4
52.5
14.5
2.3 (1.9)
6.0 (5.1)
22.4 (14.7)
11.6

Care recipients
Mean age, years (SD)
MMSE, mean (SD)
CDR score
0.5
1
2
3
Charlson comorbidity index, mean (SD)
Cornell, mean (SD)
NPI, mean (SD)
Home care services

0.048

0.17
0.099
0.97
0.65

Abbreviations: GDS: geriatric depression scale; MMSE: mini-mental state examination; CDR: clinical dementia rating scale; NPI: neuropsychiatric inventory;
SD: standard deviation.
1 Males and females were compared with χ 2 -test for categorical variables and Mann-Whitney test for nonnormally distributed continuous variables.

Table 2: Logistic regression analysis exploring independent determinants associated with high burden (Zarit >40 points) in dementia spousal
caregiving.
Covariates
Caregiver
Age
Male gender
Education < 8 years
Cornell depression scale
Using home care services
Charlson comorbidity index
Care recipient
Age
MMSE
NPI
Charlson comorbidity index
Cornell

OR (Odds ratio)

95% Confidence intervals

P value

1.14
0.33
0.58
1.07
1.98
1.14

0.73–1.78
0.18–0.62
0.31–1.08
1.00–1.14
0.93–4.22
0.96–1.36

0.57
<0.001
0.09
0.03
0.08
0.12

0.85
0.96
1.05
1.02
1.07

0.54–1.32
0.92–1.00
1.03–1.08
0.87–1.19
1.00–1.14

0.46
0.07
<0.001
0.84
0.03

Abbreviations: MMSE: mini-mental state examination; NPI: neuropsychiatric inventory.

Our study population has been examined very carefully
and the diagnosis of dementia was always confirmed by
careful diagnostic work-up by geriatricians or neurologists,
which is a strength of this study. When compared to
other studies, this is by far the largest quantitative study
about gender diﬀerences in dementia spousal caregiving.

Limitation of our study is its cross-sectional nature. Because
of the two interventions, where also control group may
have some benefit compared to persons not attending any
study program, we used only the baseline data in our
logistic regression analysis. An intervention eﬀect can be
one reason for reduced burden in both genders in one-year
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follow-up. It can also be assumed that the most severely
demented persons with most neuropsychiatric symptoms
were dropped-out from our intervention studies because of
deaths or hospitalizations during 12 months.
Our quantitative findings are in line with findings of
previous, mostly qualitative studies [4]. There are some
contradictory findings [9, 20], but most studies report
lower level of stress among male caregivers [4, 10, 21].
An unexpected result of lower education associating with
lower burden among male caregivers [10] was given tentative
support in this larger quantitative study.
Why do males experience lower burden? Some prior
studies have suggested that males do not take caregiver’s role
similarly to females and their coping strategies are diﬀerent.
Studies concerning caregivers’ help-seeking behaviour and
gender diﬀerencies suggest that male caregivers are not as
likely as women to be aware of nor to use community services
[22]. Males may prefer family independence. In addition,
they may perceive that by accepting community services they
admit being weak and losing control [23]. In Finland, where
most of the women work full-time also outside home, elderly
couples often want to handle their own daily life and protect
their adult children as far as possible. Quite rare use of home
care services is in line with our previous results of 1214
caregivers from year 2005 [24].
A large-scale study of 170 patient-spouse dyads concluded that male caregivers’ sense of coherence was higher
than female caregivers’ [25]. Sense of coherence indicates
a person’s ability to cope with diﬀerent life situations. The
most recent study investigating coping strategies of nine
husband caregivers of their cognitively impaired wives [7]
identified six strategies these husbands dealt with caregiving: exerting force, focusing on tasks, blocking emotions, minimizing disruption, distracting attention, and
self-medicating. Once having a problem-solving method
for coping, Kramer [10] also found that less education,
satisfaction with one’s social participation, and better health
were linked to less burden. Why could lower education be
associated with lower burden in caregiving? Lower education
might be associated with satisfaction with narrower and
more simple daily life without any specific events or new
experiences in contrary to academic multitasking lifestyle. If
you are content with simple life, you do not need to give up
with your previous daily habits, which inevitably happens in
caregiving a person with dementia.
Women usually take more responsibility of the well-being
of the family from childbearing to care older family members. Considering the usually high emotional responsibility
by female nature, it is quite understandable that they have
more emotional stress when facing the situation. Cultural
aspects also have a great impact on caregiving, possibly
women are expected to be more altruistic and more suitable
for caregiving than men [2].
Male sex seems to be protective for a family when a
caregiver is needed. The coping methods among males,
which may lead to this result, are worth of focusing when
planning support and services for these families. Coping
strategies have been examined in only few studies. They suggest that caregivers reporting high levels of distress appeared
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more likely to use an emotion-focused coping strategy,
for example, wishful thinking, denial, suppressive feelings,
self-blaming and avoidance. Caregivers with low levels of
distress, in contrast, used problem-solving strategies such
as acceptance and instrumental coping [10, 21]. Given the
idea that these diﬀerences in coping methods are associated
with gender diﬀerences in dementia caregiving, we could
add this aspect also to continuous support program of these
families.

5. Conclusions
Males experience significantly less burden while taking care
of their wives with dementia, irrespective of the more severe
stage of cognitive decline of their spouse. These findings
should be confirmed and the reasons behind should be
explored in further studies.
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We report that music therapy is eﬀective in the treatment of Alzheimer’s disease. We found that the secretion of 17β-estradiol
and testosterone, hormones that are supposed to have preventive eﬀects on Alzheimer’s disease, is significantly increased by music
therapy. During the sessions, patients with Alzheimer’s disease were allowed to listen to music and songs with verbal contact from
the therapist. It was found that problematic behaviors such as poriomania (fugue) had decreased. Music therapy has the potential
as an alternative treatment for adverse hormone replacement therapy.

1. Introduction
In both sexes, sex hormone levels decrease with aging. These
reductions have been correlated to various symptoms in the
elderly including diminished cognitive function, disturbance
of memory, mind and mood, depression, and climacteric
disturbance [1].
In an attempt to mitigate these symptoms, hormone
replacement therapies are administered, for example, estrogen in females and androgen in males [2–4] and females
[5, 6]. Even within the elderly population, sex hormone levels
are lower in Alzheimer patients than in healthy counterparts
[4, 7].
In Alzheimer’s disease, the aging-related reductions in
sex hormones, especially estrogen, represent a critical risk
factor [8–10]. This is because estrogen protects the nerves
and acts to control cell proliferation. Moreover, estrogen
decreases the β amyloid peptide content in the neurons
which is a typical pathologic finding in Alzheimer’s disease
[11, 12] and protects the body from neurotoxicity from β
peptide [13, 14]. Estrogen has also shown to suppress the
increase and deposition of β-amyloid and to prevent nerve
cell damage [12, 15, 16]. In addition to these eﬀects on amyloid metabolism, estrogen improves cognitive function and
delays the onset of dementia by increasing cholinergic activity in the brain, stimulating axonal budding and dendrite

formation and retarding cerebral arteriosclerosis [9]. Hence,
estrogen replacement therapy has been recommended as
a prophylaxis of Alzheimer’s disease in particular for the
elderly female patients with decreased estrogen levels [8, 17].
In actual clinical settings, estrogen is used to treat postmenopausal women with Alzheimer’s disease and has shown
its eﬀect to improve their verbal memory and attention
remarkably [18–20]. It has also shown that the onset of
dementia is delayed significantly in elderly women who had
been receiving estrogen for long periods than those who
had not [21–23]. Another report shows that the incidence
of Alzheimer’s disease was significantly lower in estrogen
recipients than in controls [24]. Estrogen has proved to be
eﬀective in the treatment and prevention for Alzheimer’s
disease [7].
In recent years, the nerve-protecting action of androgens,
especially of testosterone, has been noticed attentively. A
study of cortical neurons of cultured rats has shown that
testosterone increases NGF (nerve growth factor) and p75 nerve growth factor receptor and decreases β amyloid
peptide in mouse model of Alzheimer’s disease [25, 26]. Similarly, in the human neurons, it has been reported that androgens, such as testosterone, enanthate, methyl testosterone
and epitestosterone, suppress nerve apoptosis and protect the
nerves [8, 17]. Since the action of testosterone is especially
distinct in the portions of the brain that control cognition
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and memory, the relationship between this hormone and
cognitive function has also been investigated. According to
Yaﬀe et al. [27], with the increase in testosterone levels,
cognitive test score increases in elderly males. Therefore,
prescription of testosterone supplements for males has been
suggested as possibly reducing the risk of diminishment of
cognitive ability, a prodrome of Alzheimer’s disease. Hence,
the reductions in testosterone levels with aging represent a
risk factor of Alzheimer’s disease [8, 9]. However, hormone
replacement therapy has its drawbacks and is not used today.
This topic is discussed later (Section 4).
Recent studies revealed that music is closely associated
with hormones which govern the emotion and human
behavior, especially with steroid hormones including sex
hormones. It has been shown that there is a correlation
between spatial ability or music ability and testosterones
[28], and listening to music has eﬀects on testosterones and
cortisol [29–31]. The correlation between musical ability and
spatial cognition has long been known [32–34]. Many studies
have investigated the relationship of musical ability to spatial
perception and cognition in human being. The assumption
that some correlation exists between musical ability and
steroid hormones seems to be appropriate. In fact, Hassler
discovered that the relationship between T and musical
ability (music composition) resembles the one between
T and other forms of spatial perception and cognition
[33, 35].
Furthermore, the relationship between music and steroid
hormones is not limited to musical ability. In the field of
behavioral endocrinology and neuroendocrinology, many
studies have documented that musical stimulation (listening)
aﬀects various biochemical substances [36–38]. In particular,
many studies-based findings on C. Experiment had shown
that listening to music is eﬀective in alleviating and decreasing stress. In many studies, stress reduction due to music
listening has been attributed to reductions in C [39, 40]. It
also has been noted that listening to music alters levels of
T (increase and decrease) [41, 42]. The research reported
that musical activities (listening and playing) adjust steroid
secretion in elderly individuals and are likely to alleviate
psychological states such as anxiety and tension. Moreover,
levels of steroids changing in both directions, increasing
in subjects with low hormone levels, and decreasing in
subjects with high hormone levels were found [43]. Additionally, there has been a report that listening to the music
enhances cognitive recovery of mood after middle cerebral
artery stroke, and listening to the music during the early
poststroke stage can enhance cognitive recovery and prevent
negative mood [44]. Also, music-supported therapy (MST)
on patients who had an acute and chronic stroke could bring
the neuroplastic changes in the neural circuit underlying
audiomotor coupling [44].

2. Materials and Methods
In the present study, we monitored testosterone and 17 βestradiol levels over time in patients with Alzheimer’s disease
stimulated with music, to determine whether music therapy
has the potential as an alternative treatment for hormone
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replacement therapy, focusing on the fact that the hormones
bearing a causative relation to the onset of Alzheimer’s
disease are also closely related to music.
Traditionally, studies of the eﬃcacy of music therapy in
patients with Alzheimer’s disease have focused on changes
in symptoms such as dementia most typically and other
problematic behaviours: aggressive behaviors, depression,
disturbance of mood, and decreased sociality [45–52]. In
general, behavioral therapy has shown an alleviation on
behavioral deterioration by enhancing the patient’s social
interactions, more specifically one to one interactions with
carers, therapists, and others [49, 53]. In these studies,
mitigation of symptoms was achieved but the mechanism of
action remained unexplained.
In music therapy, whether the observed therapeutic
eﬀects are attributable to the music, the therapist, or their
synergism is often obscure and unidentified. The study
population comprised of six patients with an established
diagnosis of Alzheimer’s disease (6 females, ages ranging
from 67 to 90 years, mean age 81.8 years) residing in a
special nursing home for the elderly. Every subject’s family
or guardian had received the written informed consent
before participating in this study based on the Declaration
of Helsinki (1964). The patients were allocated with three
conditions (within subjects designs)
(1) The subjects had only been greeted and been questioned upon their health and mood by the therapist.
There was no music involved in this condition.
(2) 12 songs that had been selected in a preliminary survey were sung by the therapist. It was then used for
the subjects to listen to.
(3) Music therapy that comprises of (1) and (2).
The session was carried out for the duration of a month,
and each session took about an hour. Salivary hormone levels
were measured before and after each session. The eﬀects and
diﬀerences on hormone levels were compared between the
before and the after. The therapist contacted the subjects
verbaly whose scenarios were formulated prior to the session.
A total of 12 songs were selected on the basis of preference
by each subject in a preliminary survey. Then, the therapist
sang chosen songs without microphone accompanied by the
keyboard sound from an amplified speaker. At the same time,
each subject’s behavior was evaluated with each condition for
three consecutive days: a day before the session, a day of the
session, and a day after the session.
Before starting the experiments, a survey was conducted
on medical aspects: past history, medication status, and
so forth, daily life: lifestyle (possible, but preferably lifestyle or life style or could use preference of life), daily
activity dependence, extent of care, food preference, hobbies,
personal relations, communication capability, personality,
and other aspects of each subject. Additionally, they were
asked of their experiences of performing the music, musicrelated activities in daily life. Regarding their hearing status,
the subjects were examined to have acceptable auditory
senses, provided that they retained hearing ability that
permits them to have everyday life without diﬃculty even
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though the ability had been diminished naturally with
aging. None of the subjects were on hormone replacement therapy and known of used any drug use that significantly influence steroid hormones. All subjects had
already received music therapy for at least four consecutive
months (4 years and 4 months at maximum, 4 months at
minimum).
36 samples, 6 subjects × before the session and after session × three conditions were collected. Saliva samples were
kept frozen at −20◦ C until assayed. Salivary 17 β-estradiol
and testosterone levels were assayed in duplicate by EIA kit
(Assay Designs, Inc.). The kit is used for the quantitative
measurement of 17 β-estradiol (E) and testosterone (T). It
occupies a monoclonal antibody to each hormone to bind
in a competitive manner, and it targets in a sample or an
alkaline phosphatase molecule which has hormones covalently attached to it. The established intra-assay coeﬃciency
of E and T variance was 5.7% and 7.8%, respectively, and
the interassay coeﬃcient of variations for E and T is 6.2%,
and 9.3%, respectively. The measured intraassay coeﬃcient
of variations for E and T was 5.3%, 6.2%, respectively, and
the interassay coeﬃcientof variations for E and T were 5.6%,
and 7.4%, respectively.
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Figure 1: Changes in 17 β-estradiol concentrations. Changes in
17 β-estradiol concentrations in 6 patients with Alzheimer’s disease
at each experimental condition. Two-way ANOVA revealed that
the main eﬀect of group (P = 0.0389), main eﬀect of changes
in 17 β-estradiol level (P = 0.0026), and interaction with group
(P = 0.0177) were significant.

3. Results
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Regarding the influence of physical factors involved in
the individual conditions, analysis of variance (ANOVA)
and t-test were employed to determine whether there are
diﬀerences in duration, tempo, and sound pressure of music
between “listening to the music” and “music therapy.” As a
result, no such diﬀerences were found (F(1, 22) = 2.284,
P = 0.1450; F(1, 22) = 2.754, P = 0.1112; t = −1.475,
P = 0.1462). Therefore, it can be concluded that there are no
diﬀerences in physical factors of music conditions between
“listening to the music listening” and “music therapy.”
The mean 17 β-estradiol level for the subjects was
253.539 pg/mL. Two-way ANOVA with more than one observation was conducted with “hormonal changes between
before and after stimuli” and “group,” “listening to the
music,” “therapist,” and “music therapy”—as variables. As a
result, statistically significant diﬀerences were found in terms
of “main eﬀect of group” (F(2, 9) = 4.760, P = 0.0389),
“main eﬀect of changes in 17 β-estradiol level” (F(1, 9) =
16.987, P = 0.0026), and “interaction with group” (F(2, 9) =
6.528, P = 0.0177). Although the 17 β-estradiol level
increased after the “listening to the music,” the greatest
increase was obtained after the “music therapy” (Figure 1).
On the other hand, the 17 β-estradiol level decreased after
the “therapist” conditioned intervention. A post hoc test
(Fisher’s PLSD) revealed a significantly increased 17 βestradiol level for the “music therapy” condition as compared
to the “therapist” condition (P = 0.0130).
The mean testosterone level for the subjects was
450.672 pg/mL. Two-way ANOVA with more than one
observation was conducted with “group” under three conditions and “hormonal changes between before and after
stimuli” as variables. As a result, statistically significant
diﬀerences were found in terms of main eﬀect of “group”
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Music therapy
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Figure 2: Changes in testosterone concentrations. Changes in
testosterone concentrations in 6 patients with Alzheimer’s disease
at each experimental condition. Two-way ANOVA revealed that
the main eﬀect of group (P = 0.05), main eﬀect of changes in
testosterone level (P = 0.0066), and interaction with group (P =
0.0063) were significant.

(F(2, 5) = 5.72, P = 0.05), main eﬀect of testosterone level
changes (F(1, 5) = 19.9, P = 0.0066), and interaction
with “group” (F(2, 5) = 16.5, P = 0.0063). A post hoc
test (Fisher’s PLSD) revealed a significantly increased testosterone level for the “music therapy” condition as compared to the “music listening” condition (P = 0.0213)
(Figure 2). Carers have reported that problematic behavior
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was decreased after the “music therapy” condition, and it
lasted till a day after the session.

an alternative to HRT hormone replacement therapy for the
healthy elderly population.

4. Discussion
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