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answer? A qualitative study on the behaviour of toritsukuroi

to keep up appearances

Masateru MATSUSHITA,' Yusuke YATABE,” Asuka KOYAMA,® Yukiko UENO,? Daisuke IJICHI,?
Hiroto IKEZAKI** Mamoru HASHIMOTO,®> Noboru FURUKAWA' and Manabu IKEDA>®

"Center for Medical Education and Research, Fac-
ulty of Life Sciences, *Department of Neuropsychi-
atry, Faculty of Life Sciences, Kumamoto
University, *Mental Health and Welfare Center,
Department of Health and Welfare, Kumamoto Pre-
fectural Goverment, 4Dcpartment of Speech-Lan-
guage-Hearing Science, Kumamoto Health Science
University, Kumamoto and *Department of Psychi-
atry, Osaka University Graduate School of Medi-
cine, Suita, Japan

Correspondence: Dr Yusuke Yatabe MD PhD, Mental
Health and Welfare Center, Department of Health and
Welfare, Kumamoto Prefectural Government,
Kumamoto, 3-1-120, Tsukide, Higashi-ku, Kumamoto
860-0920, Japan. Email: yatababychan(@yahoo.co.jp

Disclosure: The authors have no conflicts of interest
to declare.

Received 17 May 2016; revision received 25 November
2016; accepted 28 January 2017.

Key words: content analysis, dementia, keeping up
appearances, shame, symptomatology, toritsukuroi.

INTRODUCTION

Abstract

Background: Toritsukuroi is a particular type of behaviour intended to save
face or preserve appearances. Clinicians often observe toritsukuroi in peo-
ple with dementia, but current knowledge about this behaviour is based on
clinicians’ empirical knowledge rather than on observational studies. This
study was designed to clarify which behaviours are related to toritsukuroi
based on neuropsychological examinations.

Methods: The subjects were 91 outpatients with dementia. Verbal
responses, with the exceptions of ‘I don’t know’ and erroneous answers,
were recorded by certificated clinical psychologists and analyzed by quali-
tative study procedures. A qualitative study was separately conducted by
two researchers to identify themes and types of reactions. The themes
found through content analysis were organized and labelled by a senior
psychiatrist.

Results: Among the patients, 41.8% verbally responded in way to ‘keep up
appearances’. Six distinct thematic categories were identified through con-
ventional content analysis: (i) refuting sudden questions; (i) disclosing trait;
(iii) disclosing experience; (iv) demonstrating slight hesitation; (v) appealing
to indifference; and (vi) other.

Conclusions: All the responses that we defined as being toritsukuroi reflect
a denial of acquired cognitive impairment. Further study is needed to clarify
the association between toritsukuroi and either cognitive function or disease
specificity.

sentences’, whereas others may make a plausible

People often try to suppress negative information
and conceal their culpability. The Japanese word tor-
itsukuroi is used to describe the glossing over a mis-
take or problem. The toritsukuroi response of a
person with dementia is a behaviour intended to pre-
serve appearances or save face in a troubling or con-
fusing situation by saying, for example, ‘I'm doing
alright’ or ‘I don’t have much difficulty’, despite the
fact that the person’s social life has already been dis-
rupted in a variety of ways. In other instances, some
patients attempt to justify a failure on a neuropsycho-
logical examination by saying ‘I’'m not good at writing

© 2017 Japanese Psychogeriatric Society

excuse about an incorrect answer on a cognitive
function examination. Until now, the toritsukuroi
response has been discussed in association with
Alzheimer’s disease (AD) from a perspective of
symptomatology.' Tanabe et al. indicated that in
the overall behavioural changes of dementia, Pick’s
disease is characterized by a ‘going my own way’
type of behavioural pattern, whereas AD is charac-
terized by keeping up appearances or faking one’s
way through a situation.?® Meguro also described
toritsukuroi as a behavioural attempt to cover up
memory lapses and smooth things over by
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becoming talkative and changing the topic of con-
versation.* The toritsukuroi response sometimes
makes early diagnosis and treatment difficult. Fur-
thermore, the severity of dementia could be under-
estimated because of this behaviour. However, the
toritsukuroi response may be an early clinical
symptom of dementia, so it is important to describe
how people with dementia pretend to know the
correct answer.

Toritsukuroi responses are regarded as typical
behaviours found in people with AD. They are com-
monly observed in clinical experience and by individ-
ual clinicians. Despite such responses being
commonplace, there are no reports in which toritsu-
kuroi responses have been systematically observed
and described. Therefore, it is necessary to examine
toritsukuroi  responses through an observational
study.

Matsuda wrote that toritsukuroi responses differ
depending on the situation and the person interact-
ing with the patient.® In some cases, obvious toritsu-
kuroi responses observed at the initial consultation
are not repeated in subsequent consultations, when
patients start complaining about their symptoms. In
other cases, patients who give few toritsukuroi
responses during the doctor’s initial consultation
make various excuses for what they cannot do in
examinations conducted by clinical psychologists.®
Because toritsukuroi responses occur depending on
a given situation, this study aimed to systematize
toritsukuroi responses. All oral responses of demen-
tia patients in a semi-structured examination setting
were observed, recorded, and then categorized.
Incorrect answers and those meaning ‘I don’t know’
were excluded.

METHODS

Participants

The subjects were 91 outpatients who visited the
Memory Clinic at Kumamoto University Hospital
between April and October 2015. The mean age of
the patients was 77.5 + 7.5 years, and 69.9% of the
patients were women. The mean Mini-Mental State
Examination (MMSE) and Frontal Assessment Battery
scores were 18.7 £ 7.24 and 10.5 + 4.5, respec-
tively. Fifty-nine patients had a diagnosis of AD,
including 7 with AD with cerebrovascular disease,

20 with mild cognitive impairment, 7 with dementia
with Lewy bodies, 2 with vascular dementia, 2 with
idiopathic normal pressure hydrocephalus, and 1 with
Parkinson’s disease with dementia.

Procedures

The ethics and research committees of Kumamoto
University approved this study. We obtained written
informed consent from all patients and their primary
caregivers before starting the study.

All patients were diagnosed by neuropsychiatrists.
To diagnose the patients, neuropsychological tests,
including the MMSE, Frontal Assessment Battery,
brain magnetic resonance imaging, and single-
photon emission computed tomography, were used.
We diagnosed patients with AD according to the cri-
teria from the National Institute of Neurological and
Communicative Disorders and Stroke and the Alzhei-
mer’s Disease and Related Disorders Association.®
To make other diagnoses, we used the National Insti-
tute of Neurological Disorders and Stroke and Asso-
ciation Internationale pour la Recherché et
I’Enseignement en Neurosciences criteria for vascular
dementia’; the general criteria from the International
Working Group on Mild Cognitive Impairment for mild
cognitive impairment®; and the consensus guidelines
for the clinical and pathologic diagnosis of dementia
with Lewy bodies.® To diagnose idiopathic normal
pressure hydrocephalus and Parkinson’s disease
dementia, we followed criteria set forth by previous
studies. 01"

Three well-experienced clinical psychologists con-
ducted the MMSE and recorded patients’ verbal
responses on paper. Recorded verbal responses did
not include erroneous answers or those meaning ‘I
don’t know’. However, answers that indicated why a
patient could not respond correctly were also
recorded. These descriptions were used for qualita-
tive content analysis.

Content analysis

Responses recorded on paper were converted into
digital data on a personal computer. Two researchers
then separately classified the responses according to
similarity. With regard to mismatched responses, we
discussed the meanings of the responses and then
categorized them. The correspondence rate for clas-
sification between the two researchers was 97.9%.

© 2017 Japanese Psychogeriatric Society

0 167 0



Toritsukuroi in people with dementia

Finally, the categories identified in this study were
labelled by a senior psychiatrist.

RESULTS

We obtained verbal responses from 44 of 91 patients
(48.3%). We excluded erroneous answers and
replies such as ‘1 don’t know’. The reactions of six
patients were also excluded because they were
determined not to be toritsukuroi responses based
on discussion. The excluded responses were ‘Did
you say such a thing?’, ‘It’s not easy to remember
as | get old’, ‘I have little recollection and only frag-
mentary memories’, and ‘It (memory) disappears
soon’. Because the patients realized their memory
deficit on their own, we excluded these verbal
responses. After these verbal responses were
excluded, 41.8% of respondents were observed to
have given toritsukuroi responses.

In the qualitative content analysis, verbal
responses were identified and placed into six main
categories: (i) ‘1 can’t answer a sudden question’;
(i) responses indicating a dislike or expressing a
weakness; (jii) ‘1 wouldn’t do/I’'ve never done such a
thing’; (iv) ‘I've just forgotten’; (v) ‘I don’t care’ or ‘|
am not aware of it’; and (vi) other (Table 1).

In the first category—°‘lI can’t answer such a sud-
den question’—similar responses included ‘I can’t
answer because you asked me unexpectedly’, ‘I just
came in on a whim today’, and ‘I can’t answer right
away.” We called these reactions ‘refuting sudden
questions’.

The second category—responses indicating a dis-
like or expressing a weakness—included ‘Because |
don’t like it’, ‘I'm not good at it’, ‘I'm lousy at math’, ‘I
have always been bad at arts and crafts’, ‘I'm
clumsy’, and ‘| easily get nervous’. These responses
seem intended to emphasize that failure or ineptness
was caused by nature rather than by an acquired
cognitive impairment. Therefore, this category was
called ‘disclosing traits’.

In the third category—‘l wouldn’t do/I've never
done such a thing’— responses included ‘I usually
don’t do such a thing’, ‘I don’t use such words’, ‘|
don’t look at the calendar’, ‘I don’t spend my life
keeping up with the Heisei years’ (Heisei is the cur-
rent era in Japan and is used in Japanese calendars),
‘I don’t talk much with others’, and ‘I never do this
[writing]’. These responses seem intended to

© 2017 Japanese Psychogeriatric Society

emphasize a lack of experience rather than patholog-
ical decline as the cause of inability. Therefore, this
category was called ‘disclosing experiences’.

The fourth category—‘I've just forgotten’—
included responses such as ‘I could remember until
just a while ago’, ‘I came up with the words just
before’, ‘It just slipped my mind’, and ‘I was doing
those things just recently’. These responses attempt
to express a person’s slight hesitation by insisting
that he or she could remember until just recently.
We called these reactions ‘demonstrating slight
hesitation’.

The fifth category—‘I don’t care’ or ‘I'm not aware
of it'—included ‘'m not particularly aware of it’, ‘|
don’t think about it much because | don’t really care’,
‘| feel that anytime will be fine’, ‘| was absent-minded
and didn’t take a good look at it’, ‘I really don’t care
about the number of years’, ‘My husband did that
sort of thing’, and ‘I usually come here on a whim’.
These reactions seem designed to show one’s
flexible attitude and that one does not fuss over
details. Difficulty in achieving goals was attributed to
one’s own indifference. We called these reactions
‘appealing to indifference’.

The sixth category included reactions that did not
fit neatly into any of the other categories. Such
responses included ‘I can’t describe it without know-
ing what kind of format is used’, ‘| can’t write it
because my given name is unusual’, and ‘I can look it
up in my diary because | keep a diary’.

From the first to sixth categories, the percentage
of people who gave a foritsukuroi response was
34.2%, 36.8%, 21.1%, 13.2%, 39.5%, and 21.1%,
respectively. Of the 38 people with toritsukuroi
responses, 14 people (36.8%) offered two or more
toritsukuroi responses in a single examination.

DISCUSSION

In this study, we described the verbal responses of
patients during the MMSE and conducted qualitative
content analysis to conceptualize toritsukuroi. Torit-
sukuroi responses observed in this study were all
regarded as reactions intended to deny acquired
cognitive impairment. To negate the acquired impair-
ment, patients reacted by ‘refuting sudden questions’
in an attempt to blame situations, ‘disclosing traits’,
‘disclosing experience’, or ‘appealing to indifference’
and then falling back on an inherent predisposition.
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Table 1 Qualitative content analysis of toritsukuroi in individuals with dementia

Meaning-carrying unit

Condensed meaning-carrying unit Code

Subcategory

‘I can’t answer because you asked me
unexpectedly’

‘l just came on a whim today’

‘I can’t answer when I’'m asked suddenly’

‘I can’t answer right away’

‘Because | don't like it’

‘'m not good at it’

‘'m lousy at math’

‘I have always been bad at arts and
crafts’

‘I'm clumsy’

‘| easily get nervous’

‘I usually don’t do such a thing’
‘} don’t use such words’ thing
‘I don’t look at the calendar’
‘I don’t spend my life keeping up with the

Heisei years’
‘l don’t have talk much with others’
‘l never do this thing [writing]’

‘I could remember until just a while ago’
‘I came up with the words just before’
‘It just slipped my mind’

‘I was doing those things just recently’

I've just forgotten

‘I don’t think much about it because |
really don’t care’

‘I don’t care about the number of years’

‘I'm not particularly conscious of it’

‘| feel that anytime will be fine’

‘I was absent-minded and didn’t take a
good look at it’

‘My husband did that sort of thing’

‘I usually come here on a whim’

‘| can’t describe it without knowing what Others
kind of format is used’

‘I can look it up in my diary because |

| can’t answer such a sudden question

Response indicating dislike or expressing
a weakness about something

| wouldn’t do/I've never done such a

| don’t care. | am not aware of it

Sudden question Refuting sudden

question

Dislike or weakness Disclosing traits

A lack of experience Disclosing experiences

Until just a whileago ~ Demonstrating slight

hesitation

Does not fuss over
details

Appealing to indifference

keep a diary’
‘I can’t write it because my given name is
unusual’
Alternatively, patients reacted by ‘demonstrating

slight hesitation’ in an attempt to achieve at least
partial success. ‘Demonstrating slight hesitation’ by
saying things such as ‘I’'ve just forgotten’ stresses
that the patient remembered until just before the
question was asked; it implies that patient has the
ability to recall information. In the third category,
responses such as ‘| wouldn’t do such a thing’ also
deny the memory deficit and act as an excuse for
why the patient cannot answer a question.

The content analysis in this study was separately
conducted by two researchers and classified into six

categories depending on similarities. All verbal
responses were assessed to fit the definition of a tor-
itsukuroi response, and we believe they were classi-
fied reasonably. Based on the analysis, it seems that
a patients’ desire to be on equal footing with the
others is behind the toritsukuroi responses observed
in this study. Such sentiments seem to be attempts
to eliminate gaps when patients become aware of
their declining cognitive abilities.

It is necessary to consider toritsukuroi responses
in relation to denial of disease. In a previous report,
Ishikawa and lkeda stated that ‘patients with

© 2017 Japanese Psychogeriatric Society
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Toritsukuroi in people with dementia

Alzheimer’s disease are not likely to be conscious of
their condition and therefore attempt to keep up
appearances’.'? In contrast, we suggest the possibil-
ity patients are aware of their cognitive decline and
therefore try to keep up appearances. However, forit-
sukuroi responses may not be directly related to
whether patients are conscious of their condition.
Toritsukuroi should be carefully differentiated from
awareness of disease from the viewpoint of
symptomatology.

Our results demonstrate that toritsukuroi was pres-
ent in about 40% of patients with dementia in the
present study. However, reports about toritsukuroi
are limited to Japan, and we were unable to find
reports about toritsukuroi from any foreign research
institutes. Japan is well known for its social culture of
‘shame’,’® and Japanese people are also known to
be particularly conscious of what others think of their
actions.' Toritsukuroi has been described as ‘a
behaviour to cover one’s shortcomings or weak-
nesses, and an attempt to navigate a situation with-
out feeling shame’.® It is considered to be a socially
conscious behaviour in association with feeling
shame and trying not to be left behind or excluded
by others. Because such reactions may possibly be
observed more often in Japanese people, a cultural
comparative study might reveal interesting findings in
the future. It will be necessary to establish a validated
method of assessing toritsukuroi behaviour in order to
conduct a cross-cultural comparative study. In addition,
a patient’s premorbid personality or self-esteem should
also be considered in association with toritsukuroi
responses. Although toritsukuroi responses have been
observed in people with AD, further study is needed to
evaluate toritsukuroi responses in a larger group of
patients to clarify the association of toritsukuroi with
disease-specificity. The association between the each
type of toritsukuroi and the severity or behavioural and
psychological symptoms of dementia should also be
examined in the future study.

It should be noted that this study was limited to
verbal toritsukuroi responses. However, toritsukuroi
manifests in non-verbal response, such as gestures
and mood, as well as in verbal behaviour. For exam-
ple, Japanese people sometimes hide their embar-
rassment behind a smile. We therefore must examine
the non-verbal toritsukuroi response in future studies.

In this study, we analyzed the content of toritsu-
kuroi responses observed during the administration

© 2017 Japanese Psychogeriatric Society

of the MMSE. We found that responses could be
classified into six categories, and all responses
implied a denial of acquired cognitive impairment.
We believe that future quantitative research is
needed and will require the preparation of an evalu-
ation form designed to clarify the association
between the frequency of toritsukuroi responses
and the disease.
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INTRODUCTION

Abstract

Background: Assessing driving aptitude in dementia patients is critically
important for both patient and public safety. However, there have been only
a few reports on the driving behaviours and accident risk of patients with
dementia, especially frontotemporal lobar degeneration (FTLD). Therefore,
we compared the characteristics of driving behaviours in patients with FTLD
and those with Alzheimer’s disease (AD).

Methods: The subjects were 28 FTLD and 67 AD patients who visited the
Department of Psychiatry, Kochi Medical School Hospital. We conducted
semi-structured interviews with their families and caregivers about traffic
accident history and changes in patient driving behaviours after dementia
onset and then compared the findings between the two groups.

Results: Overall changes in driving behaviours were reported in 89% (25/
28) and 76% (51/67) of the FTLD and AD patients, respectively (P = 0.17). In
the FTLD group, difficulty in judging inter-vehicle distances, ignoring road
signs and traffic signals, and distraction were reported in 50% (14/28), 61%
(17/28), and 50% (14/28) of patients, respectively, and 75% (21/28) patients
had caused a traffic accident after dementia onset. The risk of causing an
accident was higher in the FTLD group than in the AD group (odds ratio =
10.4, 95% confidence interval = 3.7-29.1). In addition, the mean duration
between dementia onset and a traffic accident was 1.35 years in the FTLD
group compared with 3.0 years in the AD group (P < 0.01).

Conclusions: Patients with FTLD were more likely to show dangerous
driving behaviours than those with AD, and the risk of causing a traffic
accident may be higher in patients with FTLD from an early disease stage.

and executive function,®*® and have focused on

With the increased interest in dementia patients, there
has also been an increased interest in their driving
skills. Dementia patients at the wheel is an issue
directly related to public safety, but there is no estab-
lished medical gold standard for evaluating their
driving aptitude."? There are various causes for
dementia, with markedly varying clinical symptoms
and behaviours, but driving behaviour assessment
according to disease entities seems to be scarce.
Most previous studies concerning dementia and
driving have reported an association with cognitive
functions, such as visual function, visual attention,

© 2015 The Authors
Psychogeriatrics © 2015 Japanese Psychogeriatric Society

patients with Alzheimer’s disease (AD), whereas only
few systematic studies for driving behaviours of
patients with frontotemporal lobar degeneration
(FTLD) have been conducted.

FTLD is the umbrella term for degenerative demen-
tia with predominant symptoms involving personality/
behaviour changes and language impairment with
lesions in the frontal and/or temporal lobes.® Clinically,
FTLD is divided into frontotemporal dementia (FTD or
behavioural variant FTD), semantic dementia, and
progressive non-fluent aphasia. lkeda etal. and
Ratnavalli et al. reported that FTLD was the second

27
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most common cause of primary dementia among the
presenile dementias,'®'" and FTLD has become an
increasingly recognized cause of dementia. Charac-
teristic clinical symptoms of FTLD include disinhibit-
ion, stereotypic behaviour, eating disorders, and
semantic memory loss; these are markedly different
from the symptoms of AD.""7 In FTLD, the posterior
regions of the brain remain intact, unlike in AD, and
the memory and visuospatial skills are relatively pre-
served in the initial stages. Therefore, it is reasonable
to assume that the driving behaviours of patients with
FTLD and AD will be completely different from one
another.

To the best of our knowledge, there have been few
reports regarding driving behaviour in patients with
FTLD and its relation to traffic accidents. A review
article by Turk and Dugan on FTD and driving identi-
fied only four reports from several electronic data-
bases.” Although specific driving issues have been
related to antisocial behaviours in FTD, the risk of
such patients causing traffic accidents has not been
studied yet.

The aim of this study was to compare the charac-
teristics of driving behaviours and traffic accident
history between patients with FTLD and AD. We
hypothesized that patients with FTLD would show
characteristic driving behaviours that differ from those
shown by patients with AD, and they would be at a
higher risk of causing traffic accidents than patients
with AD.

METHODS

Subjects

This study was conducted after approval by the Ethics
Committee of Kochi Medical School. We explained
the aim of this study to the subjects or their legally
authorized representatives, and obtained written
consent.

We enrolled consecutive patients who had visited
the Department of Psychiatry of Kochi Medical School
Hospital between September 1995 and December
2012. Subjects who fulfilled the clinical diagnostic
criteria of FTLD and met the definition of one of its
types as established by Neary et al. were enrolled.®
The FTLD group included 28 patients (18 men and 10
women; mean age + SD: 67.9 £ 9.2 years) who had
retained their driving licence and drove a car at the
time of the first examination. The clinical subtype was
FTD in 13 patients, semantic dementia in 13, and

28

progressive non-fluent aphasia in 2. Patients with AD
who met the diagnostic criteria established by the
National Institute of Neurological and Communicative
Disease and Stroke and Alzheimer’s Disease and
Related Disorders Association for probable AD were
selected.” The AD group included 67 patients (42
men and 25 women; mean age + SD: 69.8 = 10.2
years) who had retained their driving licence and
drove a car at the time of the first examination.

No patient had any physical problem, marked
visual disturbance, or motor impairment that inter-
fered with driving. Patients who had been followed for
less than 1 year after clinical diagnosis were excluded
from this study.

Clinical assessment

The age at first examination, sex, age at onset, and
disease duration were evaluated at first examination
along with the scores for the Mini-Mental State Exami-
nation (MMSE),?° instrumental activities of daily living
(IADL) scale,?" and Clinical Dementia Rating (CDR).?
Based on interviews with the main caregiver or a
family member at the first visit, we estimated the
onset of dementia and disease duration. For the IADL
scale, men and women were evaluated on 5-point and
8-point scales, respectively, and the score was pre-
sented as a percentage.

Driving interviews

Semi-structured interviews for evaluating driving
behaviours were conducted by senior neuropsy-
chiatrists or clinical psychologists familiar with geri-
atric psychiatry. The main caregiver or a family
member living with the patient was interviewed
about the patient’s driving behaviours after dementia
onset. The questionnaire included items about
whether the patient did the following: (i) forgot the
destination; (ii) failed to get the car in/out of the
garage; (i) had difficulty judging inter-vehicle dis-
tances; (iv) ignored road signs and traffic signals; (v)
was distracted (e.g. took their eyes off the road); and
(vi) showed overall changes in driving behaviour. We
also identified patients’ history of traffic accidents,
characteristics, and time to first accident from
dementia onset. Only traffic accidents caused by a
patient were considered. Accidents processed
through legal administrative procedures by the police
and self-inflicted accidents recognized by family
members were included.

© 2015 The Authors
Psychogeriatrics © 2015 Japanese Psychogeriatric Society
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Driving behaviour in FTLD and AD

Table 1 Characteristics of subjects

FTLD (n=28) AD(n=67) P-value

Sex, men (n) 18 (64%) 42 (63%) 0.88
Age, mean + SD (years) 67.9+9.2 69.8 £ 10.2 0.15
MMSE, mean £ SD 196+7.6 19.5+5.8 0.54
CDR (n) 0.06

0.5 16 (57.1%) 21 (31.3%)

1 9 (32.1%) 32 (47.8%)

2 3 (10.7%) 14 (20.9%)
IADL, mean + SD (%)f 67.4 £ 35.2 64.1 £23.4 0.65
Disease duration, 20+1.9 1.7+15 0.37

mean + SD (years)

tFor the IADL scale, men were evaluated on a 5-point scale and women on an
8-point scale. AD, Alzheimer’s disease; CDR, Clinical Dementia Rating; FTLD,
frontotemporal lobar degeneration; IADL, instrumental activities of daily
living; MMSE, Mini-Mental State Examination.

Statistical analysis

Continuous variables were expressed as mean + SD.
Categorical variables were expressed as numbers and
percentages. For analyzing continuous variables,
t-test or Mann-Whitney U-test was used. For analyz-
ing categorical variables, x? test was used, and Fish-
er's exact test was selected when expected
frequencies were less than five. The time to first acci-
dent from dementia onset was compared between the
FTLD and AD groups with the Mann-Whitney U-test.
Two-sided P-values <0.05 were considered signifi-
cant. All analyses were carried out using SPSS
version 21.0 (IBM, Armonk, NY, USA).

RESULTS

Table 1 shows the characteristics of the subjects.
There were no significant differences in sex ratio, age,
MMSE score, CDR score, IADL score, or disease
duration between the two groups.

Figure 1 shows the driving behaviours and traffic
accident history after dementia onset based on the
driving-related interviews with caregivers and family
members. An overall change in driving behaviours
was reported at a high frequency in both the groups
with no significant difference (P = 0.17). Among the
characteristics of driving behaviour, the frequency of
difficulty in judging inter-vehicle distances, ignoring
traffic signals, and distraction were significantly higher
in the FTLD group than in the AD group (P < 0.001 for
all). No significant difference was observed in the fre-
quencies of failure to get the car in/out of the garage
between the two groups (P = 0.17), and the frequency
of forgetting the destination was higher in the AD

© 2015 The Authors
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group than in the FTLD group (P < 0.001). The risk of
causing an accident was higher in the FTLD group
than in the AD group (odds ratio = 10.4, 95% confi-
dence interval = 3.7-29.1).

With regard to the characteristics of traffic acci-
dents in the FTLD group, rear-end collision was the
most frequent type of accident; among the subjects
involved rear-end collisions were one in a hit-and-run
accident and one involving injury. In contrast, in the
AD group, minor accidents due to a failure to get the
car in/out of the garage were frequent, but there were
no serious accidents resulting in injury or death. Thir-
teen patients (FTLD: 12, AD: 1) showed difficulties in
both judging inter-vehicle distances and distraction,
and all had caused a traffic accident.

Table 2 shows the difference between individuals
in the FTLD group who had caused accidents and
those who had not. No significant differences were
observed in sex, age, MMSE score, CDR score, or
IADL score between these groups within the FTLD
group. Among the characteristics of driving behaviour,
only distraction was significantly more frequent in the
patients who had caused accidents.

Table 3 shows the difference between individuals in
the AD group who had caused accidents and those
who had not. No significant differences were
observed in sex, age, MMSE score, CDR score, or
IADL score between these groups within the AD
group. Among the characteristics of driving behaviour,
failure to get the car in/and out of the garage and
difficulty in judging inter-vehicle distances were sig-
nificantly more frequent in the patients who had
caused accidents.

The mean time between dementia onset and the
first traffic accident was 1.35 + 0.83 years in the FTLD
group and 3.0 + 1.36 years in the AD group (P < 0.01).

DISCUSSION

Our results indicated that driving behaviours were
remarkably different between the two groups, and the
risk of causing a traffic accident was much higher in
the FTLD group than in the AD group. Difficulty in
judging inter-vehicle distances, ignoring traffic
signals, and distraction were significantly more fre-
quent in the FTLD group. These driving behaviours
may be related to neuropsychiatric manifestations
and behavioural changes, such as aggression, impul-
sivity, restlessness, disinhibition, and environmental
dependency syndrome, which can be characteristics
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(vi) Overall changes of
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Figure 1 Data concerning the driving behaviours and traffic accident history after dementia onset are shown. Overall changes in driving
behaviours were reported at a high frequency in both the FTLD and AD groups. Driving behaviours, difficulty judging inter-vehicle distances,
ignoring traffic signals, and taking eyes off the road were significantly more frequent in the FTLD group than in the AD group. No significant
difference between the two groups was observed with regard to getting the car in/out of the garage, but forgetting the destination was more
frequent in the AD group than in the FTLD group. The frequency of traffic accidents was significantly higher in the FTLD group than in the
AD group. AD, Alzheimer’s disease; FTLD, frontotemporal lobar degeneration.

of FTLD. Only distraction was shown to have statisti-
cally significant difference for increasing the risk of
traffic accidents in FTLD. Other driving behaviours did
not show statistically significant differences for
increasing the risk of traffic accidents in the FTLD
group, probably because of the relatively small
sample size. Difficulty in judging inter-vehicle dis-
tances and ignoring traffic signals were shown to have
a tendency to increase the risk of traffic accidents.

30

The frequency of forgetting the destination was lower
in the FTLD group, which may have been due to a
lower incidence of memory deficit and visuospatial
impairment. All patients who had difficulty with both
judging inter-vehicle distances and distraction had
caused traffic accidents. Therefore, this result sug-
gests that physicians may be able to identify patients
with a higher risk of causing traffic accidents by con-
firming these two items in any type of dementia.

© 2015 The Authors
Psychogeriatrics © 2015 Japanese Psychogeriatric Society
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Table 2 Differences between individuals in the FTLD group who
had caused accidents and those who had not

Accident ) ) P-value
n=21 n=7
Sex, men (n) 15 (71%) 3 (75%) 0.17
Age, mean + SD (years) 67.1+94 68.1+93 0.80
MMSE, mean + SD 199+76 186+82 0.69
CDR (n) 0.19
0.5 10 6
1 8 1
2 3 0

IADL, mean * SD (%)

Forgetting the destination (n)

Failure to get the car in/out
of the garage (n)

Difficulty judging inter-vehicle 13 (61.9%)
distances (n)

Ignoring traffic signals (n)

Distraction (n)

Overall changes in driving
behaviours (n)

64.5+38.7 751+21.7 0.83
1(4.7%) 1(14.3%) 0.44
2(9.5%) 1(143%) 1.0

1(14.3%) 0.07
2 (28.6%) 0.07

0 (0%) 0.006
5(71.4%) 0.14

15 (71.4%)
14 (66.7%)
20 (95.2%)

CDR, Clinical Dementia Rating; FTLD, frontotemporal lobar degeneration;
IADL, instrumental activities of daily living; MMSE, Mini-Mental State Exami-
nation.

Table 3 Differences between individuals in the AD group who had
caused accidents and those who had not

Accident +) ) P-value
n=15 n=>52
Sex, men (n) 11 (73%) 31 (60%) 0.33
Age, mean + SD (years) 69.9 +12.1 69.8+9.8 0.96
MMSE, mean + SD 185+6.3 19.8+56 0.46
CDR (n) 0.05
0.5 1 20
1 9 23
2 5 9

IADL, mean + SD (%) 62.1+21.2 646+241 0.71

Forgetting the destination (n) 9 (60%) 32 (61.5%) 0.91
Failure to get the car 8(53.3%) 9 (17.3%) 0.01
in/out of the
garage (n)
Difficulty judging inter-vehicle 4 (26.6%) 1 (1.9%) 0.008
distances (n)
Ignoring traffic signals () 4 (26.6%) 5 (9.6%) 0.10
Distraction (n) 3(20.0%) 2 (3.9%) 0.07

Overall changes in driving
behaviours (n)

13 (86.7%) 38 (73.1%) 0.49

AD, Alzheimer's disease; CDR, Clinical Dementia Rating; IADL, instrumental
activities of daily living; MMSE, Mini-Mental State Examination.

The clinical characteristics of FTD include
disinhibition, stereotypic behaviour, loss of social
awareness and insight, aggression, impulsivity, rest-
lessness, aspontaneity, environmental dependency
syndrome, and distractibility.'>'"2® Although semantic
memory impairment, such as loss of word meaning

© 2015 The Authors
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and impaired object recognition, is a striking facet of
semantic dementia, patients with semantic dementia
also showed behavioural changes.* All these
neuropsychiatric and neuropsychological symptoms
influence compliance with traffic rules and under-
standing of road signs, and the may interfere with the
driving ability of patients with FTLD. Lack of insight
into one’s own impairment may also lead to danger-
ous driving.® In a previous study, an association
between a reduced ability to drive and lack of insight
had been reported in patients with AD.»

A previous study reported a strong correlation
between MMSE scores and driving behaviours in
elderly drivers.?® However, it is generally difficult to
evaluate driving ability in dementia patients based on
neuropsychological test batteries alone.?%° de
Simone et al. reported that there was no correlation
between a general measure of cognitive functioning
and driving performance in patients with FTD.>' We
also observed no correlation between MMSE scores
and the occurrence of traffic accidents in either group,
suggesting that MMSE alone may not be useful in
predicting traffic accidents caused by patients with
dementia.

CDR is a generally used tool to assess dementia
severity that can clinically be very useful. However, no
correlation was observed between CDR scores and
traffic accidents in the current study. CDR mainly
evaluates disturbances of memory, orientation, and
judgement. Thus, CDR alone may be inappropriate for
evaluating the driving ability of patients with FTLD
because they mainly develop changes in personality
and behaviour in the early stage. In contrast, in the AD
group, only one patient who had caused an accident
had a CDR score of 0.5, and the other 14 patients who
had caused an accident had a CDR score of >1. Our
findings showed that some patients in the very early
stage of AD could drive safely and that AD patients
with a CDR score of 21 could pose a significant
problem in safe driving, which is consistent with the
results of previous studies.®*3%

IADL is an appropriate instrument to assess inde-
pendent living skills in the elderly, but no correlation
with traffic accidents was observed in this study.
Thus, the use of IADL as an index to predict traffic
accidents caused by dementia patients may be
limited.

In agreement with previous studies,®*%" we
believe that it is dangerous for patients with FTLD to
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drive. However, to the best of our knowledge, this is
the first report that compared the characteristics of
driving behaviours and time until the first accident
after disease onset between patients with FTLD and
AD. The mean time to the first traffic accident after
dementia onset in the FTLD group was 1.35 years,
which was shorter than that in the AD group (3 years).
Of particular note in this study is that the mean time
between disease onset and first accident was shorter
than the mean disease duration in patients with FTLD.
Therefore, it may be necessary to pay careful attention
to the driving behaviours of patients with FTLD and to
instruct families to consider the accident risk from a
very early stage.

In previous reports, driving was investigated mainly
in association with AD. According to a meta-analysis
reported by Reger et al., visuospatial skills were the
only neuropsychological tasks that correlated with
driving ability.*® This correlation probably explains why
individuals who had caused an accident in the AD
group were significantly more likely to have difficulty
parking in a garage and judging inter-vehicle dis-
tances in the present study. However, patients with
FTLD have little or no visuospatial dysfunction in the
early stage. Impaired driving ability in FTLD appears
more likely to relate to personality and behavioural
changes, such as an increase in aggressiveness,
impulsivity, and disinhibition. Thus, apart from demen-
tia severity, physicians should be aware of marked
variation in driving behaviours among different types
of dementia.

Several limitations should be noted in this study.
First, this study did not include assessments for
the behavioural and psychological symptoms of
dementia. Earlier studies have suggested that agi-
tated and aggressive behaviours measured by the
Neurobehavioural Rating Scale are related to speed-
ing and collisions in patients with FTD.*® Second,
changes in driving behaviours were not based on an
on-road assessment but on the evaluation of caregiv-
ers. However, the main caregiver or a family member
living with the patient could closely observe changes
in driving; thus, their impressions were considered to
be suitable for assessing on-road driving behaviours.
Third, factors such as psychosocial background,
including place of residence, and medication use
were not considered. These factors may affect the risk
of traffic accidents, although all subjects were from
the same catchment area near one university hospital.

32

Fourth, we did not measure driving mileage. However,
the subjects drove several times a week, and profes-
sional drivers were not included as subjects. There-
fore, the driving mileage of the subjects can be
regarded as the average of their Japanese contempo-
raries. Finally, there were a small number of patients
with FTLD who were evaluated in this study; therefore,
future studies will need to increase the number of
subjects and evaluate driving behaviours according to
the FTLD clinical subtypes.

The results of present study have clarified that
patients with FTLD show characteristic driving
behaviours that are clearly different from patients with
AD, and the risk of causing a traffic accident is much
higher among patients with FTLD. Moreover, this risk
was high in patients with early-stage FTLD. Physi-
cians need to recognize that the characteristics of
driving behaviours of patients with FTLD differ from
those with AD, and for both patient and public safety,
these patients should cease driving as soon as pos-
sible after FTLD has been diagnosed.
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Callosal Disconnection Syndrome Associated with
Relapsing Polychondritis
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Abstract

Relapsing polychondritis (RP) is a rare inflammatory disorder of the cartilagenous structures, and it some-
times involves the central nervous system. Encephalitis associated with RP causes a wide variety of symp-
toms according to the affected sites. We herein report the first case of 72-year-old right-handed man who de-
veloped acute meningoencephalitis associated with RP involving the corpus callous. After immunosuppressive
therapy, his symptoms dramatically improved, but difficulty in performing bimanual movements with occa-
sional diagonistic dyspraxia in his right hand remained. Because callosal signs are easily missed, especially
in acute settings, it would be useful to know that RP can sometimes cause callosal disconnection syndrome.

Key words: relapsing polychondritis, callosal dysconnection syndrome, diagonistic dyspraxia
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Introduction

Relapsing polychondritis (RP) is a rare relapsing and re-
mitting inflammatory disorder of the cartilagenous struc-
tures (1). RP has been reported to cause central nervous sys-
tem vasculitis in rare cases, thus leading to various neuro-
logical symptoms, such as meningitis, encephalitis (2),
parkinsonism (3) and dementia (4), according to the site of
lesions. We herein describe, for the first time, that RP may
sometimes cause callosal disconnection syndrome.

Case Report

A 72-year old right-handed man with 16 years of educa-
tion was found lying drowsy on the floor and thereafter was
brought to the nearest hospital by ambulance. His past medi-
cal history included diabetes mellitus, hypertension, postop-
erative thoracic aortic aneurysm and cured gastric MALT
(mucosa-associated lymphatic tissue) lymphoma. Two years
before this presentation, at 70 years of age, he presented

with eruptions over his body and extremities. He was given
60 mg/day oral prednisolone and the eruptions thereafter
disappeared, however he developed pain and swelling in his
left ear while tapering prednisolone to 5 mg/day. A biopsy
of the auricular cartilage showed perichondral inflammation
with lymphocytic infiltration. A diagnosis of RP was thus
made and oral prednisolone was increased to 10 mg/day
with a complete recovery of the symptoms. He then re-
mained in good health until 72 years of age, when he devel-
oped a high fever and drowsiness two days before admis-
sion.

On admission, the patient was febrile and somnolent.
Dysarthria and neck stiffness were evident. Blood tests re-
vealed an elevated white blood cell count and C-reactive
protein concentration. A cerebrospinal fluid (CSF) examina-
tion showed pleocytosis of 781/mm’ white blood cells with
87% polymoropholeucocytes, a glucose level of 38 mg/dL
(blood glucose 149 mg/dL), and a total protein of 582 mg/
dL. A computed tomography scan of the brain showed no
obvious abnormalities. With the presumptive diagnosis of
acute bacterial meningitis, he was treated with dexametha-
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Figure 1. Axial and sagittal fluid attenuation inversion re-
covery (FLAIR) and T2-weighted sequences in brain MRI. a:
At presentation: lesions are observed in the corpus callosum
and in the left inferior cerebellar peduncle in addition to dif-
fuse subcortical white matter abnormalities. b: After 4 months
of treatment: the subcortical white matter hyperintense lesions
became less remarkable, but the lesions in the genu and sple-
nium of the corpus callosum persisted.

sone 32 mg/day for 4 days and antibiotics. Three days later,
the patient demonstrated a dramatic improvement of his
CSF abnormalities. Brain magnetic resonance imaging
(MRI) showed diffuse subcortical white matter abnormalities
without contrast-enhancement including the corpus callosum
(Fig. la). There was no involvement of the medial frontal
cortex. All CSF specimens were negative for bacteria, virus,
and fungi or abnormal cells. Acute bacterial meningitis was
thought to be unlikely, and alternatively meningoencephalitis
associated with RP was highly suspected. All antibiotics
were discontinued and oral prednisolone at a dose of 60 mg/
day was started, and thereafter his condition improved
gradually.

One month after admission, he was transferred to our hos-
pital and oral prednisolone was gradually tapered to 10 mg/
day and pulsed intravenous cyclophosphamide (500 mg
monthly for 4 months) was administered. At that time, he
complained of speech difficulty and sometimes reported that
his left hand would not respond as intended. The results of a
neurological examination were not remarkable, except for
the observed neurocognitive deficits. He was alert but disori-
ented as to the time and place, and he achieved a score of
13 on the Mini-Mental State Examination (MMSE). His
speech was slow and often stopped due to occasional stutter-
ing, but his articulation and prosody were adequate. Circum-
locutions and semantic paraphasias were sometimes noted in
his spontaneous speech. The abilities of comprehension,
repetition, and reading were preserved, but he had difficulty
in writing especially with his left hand (Fig. 2a, b). He

could not perform pentagon copy, cube copy and clock
drawing in either hand, thus indicating a visuospatial impair-
ment (Fig. 2e). Furthermore, mild left-sided hemispatial ne-
glect was observed when copying line drawings with his
right-hand (Fig. 2c, d). Ideomotor apraxia of both hands was
observed on verbal command and on imitation. He could
not identify his left hand fingers or objects placed in his left
hand with his eyes closed, but he was able to do so under
visual observation.

After a rehabilitation period of 4 months in our hospital,
his cognitive status improved significantly and his MMSE
score improved to 21. His speech became faster and more
fluent except for some stuttering. He became able to write
with his right hand proficiently. Visuospatial impairment
also improved remarkably, but he could not copy a double-
pentagon or perform clock drawing (Fig. 2f). Apraxia of
both hands was markedly diminished. Despite the significant
improvement, he still had difficulty in performing bimanual
movements, such as tying a string, lacing up shoes and fas-
tening a button, as the right hand would not help the left
and at times even tried to interfere with the action of the left
hand (diagonistic dyspraxia), even though he often felt a
loss of control of his left hand. On repeated MRI, subcorti-
cal white matter lesions became less remarkable and the le-
sions in the corpus callosum shrunk (Fig. 1b).

Discussion

Corpus callosum involvement associated with RP has
been inferred on MRIs in a previous report, although cal-
losal disconnection syndrome has never been previously de-
scribed (5). Because callosal signs and symptoms are prone
to be missed, especially in acute settings (6) which can lead
to a misestimation of the disease severity, it would therefore
be useful to know that RP can sometimes cause callosal dis-
connection syndrome accompanied by encephalitis.

It is noteworthy that the diagonistic dyspraxia in the pre-
sent case was in the right hand, although it generally occurs
in the left (non-dominant) hand in right-handed individu-
als (7, 8). This reversed lateralization can be explained by
the possibility that our patient had a mixed cortical domi-
nance. In general, dysgraphia and ideomotor apraxia emerge
in one’s non-dominant hand in callosal disconnection syn-
drome (9, 10), but these were observed in both hands at the
initial stage, which also suggests an altered cortical laterali-
zation in this patient. Nevertheless, tactile anomia (or as-
tereognosia) of the left hand suggests that the left hemi-
sphere dominancy of language function (10).

Another peculiar thing to be noted in this case is a dis-
crepancy between the affected-sides of diagonistic dyspraxia
and the loss of the sense of agency. It is possible that the
left hemisphere accounts for the verbal expression of a feel-
ing of the loss of control over his left hand, even if the left
hand actually manifested the patient’s intention.

In the current study, we describe a patient who presented
with right-sided diagonistic dyspraxia due to callosal discon-
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Figure

Samples of patient’s writing, figure copying and clock drawing. a: When instructed to

recite the days of the week, the patient made only a minor error with his right-hand, but he could only

write meaningless characters with his left-hand. b: When asked to copy a simple sentence, the patient
made only a minor mistake with the right-hand, but he could write only a nonsensical phrase with the
left-hand. ¢ and d: Mild left-sided hemispatial neglect was observed when copying line drawings with
his right-hand. e: He could not copy line drawings or draw a clock at presentation. f: After 4 months

of treatment, he became able to copy a cube with his right hand, but he remained unable to copy a

double-pentagon or draw a clock.

nection secondary to RP. The present report adds an addi-
tional case of callosal disconnection syndrome in a RP pa-
tient. RP should therefore be considered as a rare cause of
alien hand syndrome.
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Background: Findings of urban-rural differences in the prevalence of depression have been controversial,
and few reports have directly compared the related factors of depression between urban and rural areas.
The present study aimed to investigate differences between urban and rural areas in Japan with regards
to the prevalence of and related factors of depression in middle-aged adults, in order to further un-
derstanding of the features of depression in this demographic.
Methods: We used a multistage, random sampling procedure and mailing method. In total, 5000 par-
ticipants were recruited from urban and rural areas in Kumamoto Prefecture (2500 in each area). Par-
ticipants were aged from 40 to 64 years. Depression was assessed using the Center for Epidemiologic
Studies Depression scale (CES-D).
Results: The prevalence of middle-aged depression was not different between the urban and rural areas.
Logistic regression analysis found that being female, living alone, and having a chronic illness were
significantly associated with depression in urban-dwelling middle-aged adults. Younger age, sleep dis-
turbance, and financial strain were significantly associated with depression in both urban and rural areas.
Limitations: The definition of depression was based on CES-D scores, without corroborating clinical
evaluation.
Conclusions: We found no marked differences in the prevalence of middle-aged depression between the
urban and rural areas. Some related factors of depression in middle-aged adults differed between urban
and rural areas in Japan. Effective intervention programs for middle-aged adults with depression should
consider regional differences.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction»

Judd et al, 2002; Peen et al, 2010).
Studies investigating urban and rural differences in depression

Population movement from rural to urban areas has occurred
world-wide in the 20th century. It is anticipated that two-thirds of
the world's population will be living in urban areas by 2030 (Galea,
2011; Population Division of the Department of Economic and
Social Affairs of the United Nations Secretariat, 2010). This urba-
nization is characterized by factors such as higher rates of crim-
inality, social isolation, air pollution and noise (inaba, 24313). The
possibility of urban and rural differences in mental disorders is of
interest to researchers, and there is ongoing discussion about the
association of urbanization with a greater risk of morbidity and
mortality, including for psychiatric disorders (Crowell et al, 1986;
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umamoto-uacis (N. Fujise).

2015,11.020
B.V. All rights reserved.
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are important, as disparity in public health services between urban
and rural areas is focal concern. The results of these studies are
critical in planning mental health services and in building our
understanding of the etiology of depression (\Wang, 20604). How-
ever, studies of urban-rural differences in the prevalence of non-
psychotic psychiatric disorders have yielded contradictory results,
with some studies finding higher rates in urban areas and others
finding no difference between urban and rural areas (Romans
et al, 2011).

In developed countries, research has focused on differences in
depression between urban and rural areas, whereas few studies
have made this comparison in an Asian context. In Japan, there has
been one study reported the difference in depression in older
adults between urban and rural areas (Sarai, 1983), and some
studies have found the suicide rate in rural areas to be higher than
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in urban areas in Japan (Watanabe et al, 1985). However, few re-
ports have directly compared the related factors of depression
between urban and rural areas. In particular, there is a paucity of
research comparing related factors of depression in urban- and
rural-dwelling middle-aged adults, although this comparison has
been explored in older adults. In a previous study, we reported
regional differences in the prevalence of and related factors of
depression in older adults between urban and rural populations in
Japan (Abe et al, 2012); this investigation was conducted con-
comitantly with this present study. Furthermore, there has been
little research comparing related factors of depression between
middle-aged and older adults.

The present study aimed to investigate the differences between
urban and rural populations in the prevalence of and related fac-
tors of depression in middle-aged adults in Japan. We also discuss
differences in the related factors of depression between middle-
aged and older adults.

2. Methods
2.1. Study population

The present study was conducted in urban and rural areas of
Japan's Kumamoto Prefecture. Data collection for the urban area
was conducted in Kumamoto City, the biggest city in South
Kyushu, with a population of approximately 730,000 people. The
rural area investigated was in Aso District, with a population of
approximately 70,000 people. Aso District is located in a moun-
tainous area of Kumamoto Prefecture; economically active popu-
lations are generally employed within the agriculture and forestry
industry, and have the typical characteristics of rural areas in
Japan.

2.2. Data collection

Data were collected in a multistage, random sampling proce-
dure. The census tracts for Kumamoto City and Aso District be-
tween November 2010 and December 2010 were chosen. A total of
2500 participants were recruited from among the middle-aged
residents (those aged between 40 and 64 years) in each area.
Based on approximate age and gender distribution of the popu-
lation in Kumamoto city, we selected 1,000 residents aged 40-49
(500 male and 500 female), 1,000 residents aged 50-59 (500 male
and 500 female), and 500 residents aged 60-64 (250 male and 250
female) in each area.

Self-administered questionnaires were mailed to the partici-
pants. The questionnaires covered socio-demographic variables,
sleep status and symptoms of depression. Socio-demographic
variables included age, sex, living status (“living alone” or “living
with someone”), work status (“employed or housewife/house-
husband or “unemployment”), financial strain (“present” or “ab-
sent” of strong financial worry), suicidal ideation (“every time”,
“often”, “sometimes” or “never”; “every time”, “often” and
“sometimes” were reclassified as present, and “never” as absent.
We didn’t ask the plan or attempt of suicide.), drinking habits (“do
not drink”, “less than once a month”, “2-4 times a month”, “2-3
times per week”, “4 or more times per week”; classified only “do
not drink” was reclassified as absent and all other answers as
present), and history of medical disease (“heart disease,” “hy-
pertension,” “brain infarction,” “diabetes,” “cataract,” and “others”;
responses were reclassified as present if any of these was indicated
and absent if none were noted). We used specific statements to
assess the state of sleep; with response options of “good,” “trouble
with sleep,” “taking longer than 30 min to fall asleep,” “abrupt
awakening,” and “early morning awakening”. Any response other

than “good” was considered as indicating sleep disturbance. The
questionnaires were returned using an addressed, reply-paid en-
velope, along with the participant’s written, informed consent. All
procedures in the present study strictly followed the 2009 Clinical
Study Guidelines of the Ethics Committee of Kumamoto University
Hospital and were approved by the Internal Review Board.

2.3. Measurements

We used the Center for Epidemiologic Studies Depression Scale
(CES-D) to measure depression. The CES-D was developed for use
in studies on the epidemiology of depressive symptomatology in
the general population (Radioff, 1977), and has been used ex-
tensively in the fields of psychiatry and public health. The relia-
bility and validity of the Japanese version has been demonstrated
by Shima et al. (Skima et al, 1883). Participants who scored 16
points or more were considered to be “possibly depressed” as in
previous studies.

2.4. Statistical analyses

After excluding incomplete responses, the valid responses on
each item were scored. The means and standard deviations (SD)
were calculated for age, sleeping hours and CES-D scores. To clarify
factors associated with depression in urban and rural areas, the
chi-square tests were used for categorical variables (sex, living
alone, work status, financial strain, suicidal ideation, drinking
habits, chronic illness, sleep disturbance and the prevalence of
depression), and a Student's t-test for non-categorical variables
(age, number of people living together, sleeping hours and CES-D
score). Finally, logistic regression analyses were conducted to
identify additional factors related to depression and to calculate
odds ratios (OR) for each factor in both urban and rural areas.
Suicidal ideation was not used in this analysis as it was not an
independent variable. A two-sided P value of 0.05 or less was
defined as statistically significant. Tolerance and variation inflation
factor (VIF) were both examined and it was determined that
multicollinearity was not an issue for the independent variables.
All exploratory and formal statistical analyses were performed
with SPSS Version 21.0 (IBM SPSS, Tokyo, Japan) for Windows.

3. Results
3.1. Participant characteristics

The characteristics of the participants are presented Table 1. In
total, 1739 questionnaires were valid after incomplete responses
were excluded. The return rates were 41.2% for Kumamoto City
(urban area) and 41.6% for Aso District (rural area). Valid response
rate tended to be higher in older residents and female (around
40%). Valid response rate in male aged 40-49 was the lowest
(22.0% in Kumamoto City; 23.8% in Aso District). There were no
significant differences in the sex ratio and mean ages between the
urban and rural areas. There was no significant difference in the
average CES-D scores between the urban and rural areas. The
prevalence of depression, that is, subjects with CES-D scores of 16
points or more, was almost the same for both areas (Kumamoto
City, 22.8%; Aso District, 23.5%).

3.2. Univariate associations with clinically relevant depressive
symptoms

In the urban area (Kumamoto City), depression in middle-aged
adults was significantly associated with sex (female), age, living
alone, work status, chronic illness, sleep disturbance, sleeping

0 1820



774 N. Fujise et al. / Journal of Affective Disorders 190 (2016) 772-776

Table 1
Characteristics of participants in each area.

Kumamoto city Aso district P

(urban) (rural)
Total group:N 878 861
Sex: N (%) M 383 (43.6) 367 (42.6) 0.699
F 495 (56.4) 494 (57.4)
Age (years) #: mean (s.d.) 53.2 (6.95) 52.8 (7.02) 0.272
0.931
Living alone: N (%) 74 (8.4) 71 (8.2)
Living with someone: N (%) 804 (91.6) 790 (91.8)
Numbers of people living to- 3.13(142) 3.55(1.79) <0.001
gether#: mean (s.d.)
Work status: N (%) 0.105
Employed or housewife 761 (86.7) 769 (89.3)
(househusband)
Unemployment 117 (13.3) 92 (10.7)
Chronic illness: N (%) 0.725
present 310 (35.3) 297 (34.5)
absent 568 (64.7) 564 (65.5)
Sleep disturbance: N (%) 0.460
absent 617 (70.3) 619 (71.9)
present 261(29.7) 242 (28.1)
Sleeping hours# (hours): mean  6.37 (1.11) 6.53 (1.08) 0.003
(s.d.)
Suicidal ideation:N(%) 0.909
present 199 (22.7) 193 (22.4)
absent 679 (77.3) 668 (77.6)
Drinking habits: N (%) 0.920
present 566 (64.5) 553 (64.2)
absent 312 (35.5) 308 (35.8)
Financial strain: N (%) 0.728
present 188 (21.4) 191 (22.2)
absent 690 (78.6) 670 (77.7)
CES-D score#: mean (s.d.) 11.6 (8.9) 12.3 (8.7) 0.116
Nondepressed subjects: N (%) 678 (77.2) 659 (76.5) 0.776
Depressed subjects: N (%) 200 (22.8) 202 (23.5)

#: Student's t-test, others: chi-square test
CES-D: The Center for Epidemiologic Studies Depression Scale.
SD: standard deviation.

hours, suicidal ideation, and financial strain (Table 2). For rural-
dwelling middle-aged adults (Aso District), age, living alone, work
status, chronic illness, sleep disturbance, sleeping hours, suicidal
ideation and financial strain were significantly associated with
depression (Table 2). The variables significantly associated with
depression in middle-aged adults common to both areas were age,
living alone, work status, chronic illness, sleep disturbance,
sleeping hours, suicidal ideation and financial strain, while sex
(female) was significantly associated with depression only in the
urban area.

3.3. Logistic regression model

Table 3 shows the variables independently associated with
depression in middle-aged adults in each area following logistic
regression analysis. In the urban area, six variables (sex [female],
younger age, living alone, chronic illness, sleep disturbance, fi-
nancial strain) were significantly associated with depression in
middle-aged adults, while in the rural area, a significant associa-
tion was found for only three variables (younger age, sleep dis-
turbance, financial strain). Variables associated with depression
differed between the urban and the rural areas; for urban-dwell-
ing middle-aged adults, being female, living alone and having a
chronic illness were characteristic related factors of depression.

4. Discussion

In the present study, the prevalence of depression in middle-
aged adults in Japan was investigated, and the related factors of

urban and rural areas were compared. We found no marked dif-
ferences in the prevalence of middle-aged depression between the
urban (22.8%) and rural areas (23.5%). Romans et al. (Romans et al,,
2011) compared geographic variability in rates of depression and
three anxiety disorders in Canadians aged 15 years and older, and
found a lower prevalence of depression in those living in rural
areas. Similarly, Wang reported a lower prevalence of 12-month
major depressive episodes in rural areas than those in urban areas
in Canada (Wang, 2004). Conversely, the United States (US) Na-
tional Comorbidity Study found no difference between rural and
urban areas when the current (30 days) and 12-month prevalence
of major depression was compared in metropolitan areas, smaller
cities, and rural areas (Blazer et al, 1984; Kessler et al, 2003). In
addition, Wang (Wang, 2004) noted that no significant difference
between urban and rural areas in the prevalence of major de-
pression in various countries (Mwu et al, 1989, Lee et al, 1980,
Parikh et al, 1996). However, Probst et al. (Probst et al, 2008)
reported that the prevalence of depression was significantly higher
in residents of rural areas compared with urban areas in adult
populations in the US. Breslau et al. (Eresiau et al,, 2014) compared
the prevalence of major depression across four categories of ur-
banicity such as large metropolitan areas, small metropolitan
areas, semi-rural areas and rural areas in the US, and found a
slightly higher prevalence in small urban and semi-rural areas
relative to large urban areas. In Japan, previous national survey
didn't report urban-rural difference in common mental disorders
(Kawakami et al,, 2004, 2005).

As mentioned, findings of urban-rural differences in the pre-
valence of depression have been controversial. Peen et al. (Peen
et al, 2010) attributed the inconsistency of these findings to a
number of associated factors: first, a variety of definitions for
“urban” and “rural” have been used; second, there were cultural
differences between studies and countries; and third, there was
considerable heterogeneity in the methods used in the available
literature, for example, outcome measures and adjustment for
different types of confounders. They concluded that urban rates of
depression may be somewhat higher than rate of depression in
rural areas. Furthermore, some researchers have hypothesized that
there are biological differences such as neurodevelopmental (Le-
derbogen et al, 2011) and epigenetic features (Galea, 2011) be-
tween urban and rural areas.

In general, the prevalence of depression is high in people with
lower social status; although Japan’'s epidemiological survey did
not indicate a clear association between depression and lower
social status (Kawakami et al, 2004, 2005; Kessler ef al, 2003).
Previous studies have reported that both sex (female) and younger
age are associated with depression (Andrade et al., 2003; Kawa-
kami et al, 2003). Kessler et al. (Kessler et al, 2003) found that
being unemployed or disabled, being previously married and
having a low income were factors associated with severe major
depressive disorders in the US.

Socio-demographic related factors of depression and the pre-
valence of depression in urban and rural populations have been
the focus of previous research; however, few studies have com-
pared extensive related factors of depression between urban and
rural populations. We could not find any studies investigating
urban-rural differences in related factors of depression in younger
or middle-aged adults, while two studies reported urban-rural
differences in related factors of depression in older adults (Abe
et al, 2012; Kim et al, 2002).

In the present study, common related factors of depression in
middle-aged adults in both urban and rural areas were younger
age, sleep disturbance, and financial strain, while sex (female),
chronic illness, and living alone were related factors of depression
in urban-dwelling middle-aged adults. Being female, having a
chronic illness, and living alone are considered to present social
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Table 2
Relationships between depression and possible related factors in each area.

Kumamoto city

Aso district

N  Depressed subjects: Nondepressed subjects: P N Depressed subjects: Nondepressed subjects: P
N (%) N (%) N (%) N (%)

Total group: N (%) 878 200(22.8) 678(77.2) 861 202(23.5) 659(76.5)

Sex: N (%) 0.015 0.464

Male 383 72 (36.0) 311 (45.9) 367 91(45.0) 276 (41.9)

Female 495 128 (64.0) 367 (54.1) 494 111 (55.0) 383 (58.1)

Age (years) #: mean (s.d.) 517 (7.2) 53.6 (6.8) 0.001 51.7 (6.8) 53.1 (7.05) 0.010
<0.001 0.002

Living alone: N (%) 74 31 (15.5) 43 (6.3) 71 28(13.9) 43 (6.5)

Living with someone: N (%) 804 169 (84.5) 635 (93.7) 790 174 (86.1) 616 (93.5)

Numbers of people living together#: 3.02 (1.42) 3.16 (1.41) 0.217 3.38 (1.76) 3.60 (1.79) 0.118

mean (s.d.)
Work status: N (%) 0.018 0.019
Employed or housewife 761 163 (81.5) 598 (88.2) 769 171 (84.7) 598 (90.7)
(househusband)

Unemployment 117 37 (18.5) 80 (11.8) 92  31(15.3) 61 (9.3)

Chronic illness: N (%) 0.004 0.042

present 568 88 (44.0) 222 (32.7) 297 82 (40.6) 215 (32.6)

absent 310 112 (56.0) 456 (67.3) 564 120 (59.4) 444 (67.4)

Sleep disturbance: N (%) <0.001 <0.001

absent 617 82 (41.0) 535 (78.9) 619 83 (41.1) 536 (81.3)

present 261 118 (59.0) 143 (21.1) 242 119 (58.9) 123 (18.7)

Sleeping hours# (hours): mean (s.d.) 6.00 (1.41) 6.48 (0.98) <0.001 6.18 (1.18) 6.63 (1.03) <0.001

Suicidal ideation: N (%) <0.001 <0.001

present 199 119 (59.5) 80 (11.8) 193 122 (60.4) 71 (10.8)

absent 679 81 (40.5) 598 (88.2) 668 80 (39.6) 588 (89.2)

Drinking habits: N (%) 0.053 0.801

present 566 117 (58.5) 449 (66.2) 553 128 (63.4) 425 (64.5)

absent 312 83 (41.5) 229 (33.8) 308 74 (36.6) 234 (35.5)

Financial strain: N (%) <0.001 <0.001

present 188 93 (46.5) 95 (14.0) 191 92 (45.5) 99 (15.0)

absent 690 107(53.5) 583 (86.0) 670 110 (54.5) 560 (85.0)

#: Student's t-test, others: chi-square test
SD: standard deviation.

vulnerability: the social position of women may be still
unstable (especially in workplace) in Japan despite the progression
of women's social advancement; having a chronic illness is general
disadvantage in health and society; and, living alone suggests poor
or limited social support. From the perspective of social support,
we previously found an association between living alone and de-
pression in older adults living in a rural community in Japan
(Fukunaga et al, 2012). In our another study (Abe et al, 2012)
reported regional differences in related factors of depression in
older adults using the same two study areas, being female, having
a chronic illness and living alone were not related factors of de-
pression in older adults in either urban or rural areas; a finding
that contrasts with the results of the present study targeting
middle-aged adults. While the self-rating scales for used to assess
depression were different for the middle-aged (CES-D) and older

Table 3

adults (Geriatric Depression Scale) in these two studies, middle-
aged, urban residents with social vulnerability were found to have
a higher risk for depression than rural residents. In Japan, it was
reported that social participation decreased in middle-aged adults
and increased in elderly adults (fniaba, 2(313). The different results
for older adults in our previous study might indicate an aspect of
urbanization.

Financial strain was a common risk factor for middle-aged and
older adults in both urban and rural areas; further, in unban-
dwelling middle-aged adults, financial strain showed a remarkably
high OR in relation to depression. This suggest financial strain may
be especially stressful for middle-aged people in urban areas. Our
finding that unemployment was not risk factor for depression in
middle-aged adults in either urban or rural areas was surprising,
particularly as our previous study found unemployment was

Logistic regression analyses of the relationship between participant's depressive state and multivariate factors in urban and rural areas.

Variables Kumamoto city (urban) Aso district (rural)
OR 95%ClI P OR 95%Cl P

Female 1.580 1.067-2.340 0.022 0.939 0.643-1.371 0.744
Age 0.932 0.906-0.958 <0.001 0.950 0.924-0.976 <0.001
Living alone 2.621 1.465-4.689 0.001 1.494 0.813-2.745 0.196
Unemployment 1.144 0.668-1.960 0.623 1.781 0.999-3.174 0.0503
Chronic illness 1.637 1.096-2.446 0.016 1.066 0.718-1.583 0.751
Sleep disturbance 4.568 3.129-6.669 <0.001 5524 3.792-8.048 <0.001
Drinking habits 0.745 0.504-1.101 0.140 0912 0.616-1.350 0.646
Financial strain 3.987 2.698-5.890 <0.001 3.756 2.554-5.522 <0.001

Model chi-square; Kumamoto City: 197.5, Aso District: 181.2
OR: odds ratio, CI: confidence interval.
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common risk factor for depression for urban and rural older adults
(Abe et al, 2012). As unemployment is often perceived as more
serious for middle-aged than older adults, this discrepancy may be
related to the diversification of life-styles and values for urban and
rural middle-aged adults in the present study. Sleep disturbance
was common related factor in middle-aged adults in both urban
and rural areas, but also can be one of the symptoms of depres-
sion. In our previous study, sleep disturbance was only a related
factor of depression in older adults living in urban areas (Abe et al,,
2012). This feature suggests that there has been some urbanization
of the life- styles of middle-aged people, even those living in rural
areas.

4.1. Limitations

The results of the present study should be considered within
the context of some limitations. First, the definition of depression
was based on CES-D scores, without corroborating clinical eva-
luation. However, the CES-D is a well-validated instrument for
assessing depression, and it has widespread use in epidemiological
studies. Second, other related factors, such as personality and
important life events in the few months before the assessment
were not investigated. Third, as different self-rating scales for
depression were used, we could not compare the differences in
related factors of depression between middle-aged and older
people in detail. Forth, the response rates were low in both areas,
especially in younger male, so we need to interpret results with
considering the selection bias in this study.

4.2. Conclusions and clinical implications

In conclusion, we found no marked differences in the pre-
valence of middle-aged depression between the urban and rural
areas. Variables associated with depression differed between the
urban and the rural areas; for urban-dwelling middle-aged adults,
being female, living alone and having a chronic illness were
characteristic related factors of depression. Effective intervention
programs for middle-aged adults with depression should consider
regional differences.
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Aim: Caregiver burden in dementia is an important issue, but few studies
have examined the mental health of younger and older family caregivers by

Kumamoto University, 1-1-1 Honjo, Chuo-ku, comparing them with age- and gender-matched community residents. We
Kumamoto 860-8556, Japan. aimed to compare the mental health of dementia caregivers with that of
Email: asuka@fc.kuh.kumamoto-u.ac,jp community residents and to clarify factors related to mental health pro-
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2016; accepted 3 February 2016. Methods: We studied 104 dementia caregivers; 46 were younger

Disclosure: The authors have no potential conflicts (g5 years) and 58 were older (265 years). A total of 104 community resi-

of interest to disclose. dents who were matched for age and gender were selected. We compared
depression (Center for Epidemiologic Studies Depression Scale for younger
participants; Geriatric Depression Scale for older participants), health-
related quality of life (QOL) short-form health survey (SF-8), sleep problems,
and suicidal ideation between the caregivers and community residents by
age. Behavioural and psychological symptoms of dementia, activities of
daily living (ADL), and instrumental ADL were assessed among patients with
dementia using the Neuropsychiatric Inventory, Physical Self-Maintenance
Scale, and Lawton Instrumental ADL Scale, respectively.
Results: According to SF-8 results, both younger and older caregivers had
significantly worse mental QOL than community residents (younger care-
givers: 46.3 vs community residents: 49.7, P = 0.017; older caregivers: 48.2
vs community residents: 51.1, P = 0.024) but were not more depressive.
Sleep problems were significantly more frequent in younger caregivers
(39.1%) than in community residents (17.0%) (P = 0.017). Multiple regres-
sion analysis revealed that caregivers’ deteriorated mental QOL was associ-
ated with patients’ behavioural and psychological symptoms of dementia in
younger caregivers and with dementia patients’ instrumental ADL and
female gender in older caregivers.
Conclusions: Dementia caregivers had a lower mental QOL than commu-
nity residents. To maintain caregivers’ mental QOL, it is necessary to pro-

Key words: activities of daily living (ADL), beha- vide younger caregivers with skills or professional interventions for dealing
vioural and psychological symptoms of dementia with behavioural and psychological symptoms of dementia, and older care-
(BPSD), carers, depression, quality of life (QOL). givers must be offered adequate care support.

INTRODUCTION (ADL) and instrumental ADL (IADL), and the beha-

Dementia is a worldwide problem that affects 44.4  Vioural and psychological symptoms of dementia
million people.! As dementia progresses, cognitive  (BPSD) appear. Previous studies have indicated that
dysfunction, impairment of activities of daily living  the burdens of caregiving deteriorate caregivers’

© 2016 The Authors 1
Psychogeriatrics © 2016 Japanese Psychogeriatric Society
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mental health. Caregivers have higher rates of
depressive and anxiety disorders,? lower quality of
life (QOL),® higher risk of hypertension and heart dis-
ease, decreased immunity, and greater mortality than
non-caregivers.’

Some interventions targeting caregivers’ mental
health or QOL have been developed and assessed.
However, the effects of these interventions are lim-
ited.®® Jensen et al. reviewed the effectiveness of
educational interventions for dementia caregivers
and concluded that they had a small effect on care-
givers’ depression and that the effect on caregivers’
QOL was unclear.® Caregivers’ mental health or QOL
has been reported to be influenced by complex fac-
tors such as patient’s dementia severity, BPSD, ADL,
and IADL."® However, factors related to mental health
problems vary depending on the caregiver's age
because of differences in social roles, care environ-
ment, and physical conditions. To improve the effects
of intervention, we must clarify the types of mental
problems that caregivers experience as well as the
factors that lead to deterioration of mental health in
younger and older caregivers.

In Japan, an elderly care insurance system was
launched in 2000 with the aim of providing various
services to elderly individuals in need of long-term
care and supporting caregivers. This system has
made a modest contribution to alleviate caregiver
burden,'” but the mental, physical, and economic
burdens on caregivers remain high.

Therefore, the aims of this study were as follows:
() to compare mental health among dementia care-
givers with age- and gender-matched community
residents in Japan, and (i) to clarify factors related to
mental health problems that have been observed
more frequently in caregivers than in community resi-
dents. In both analyses, we divided participants into
two groups based on age: younger (<65 years) and
older (=65 years).

METHODS

Participants

This study was approved by the Human Ethics
Review Committee of Kumamoto University. After a
complete description of all study procedures was
provided, written informed consent was obtained
from all patients and their family caregivers.

Participants in this study were the main family
caregivers of consecutive dementia outpatients in the
outpatient clinic of the Department of Neuropsychia-
try, Kumamoto University Hospital, from January to
April 2015. Family caregivers who provided daily sup-
port for dementia patients were asked to participate
in this study; those who cared for patients living in
nursing homes were excluded. We studied
104 dementia caregivers (43 men, 61 women);
46 were younger (aged <65 years) and 58 were older
(aged 265 years). The relationships of caregivers to
patients were spouses (n=57), adult children
(n = 38), daughters-in-law (n = 5), and other relatives
(n = 4). The mean age + SD of the caregivers was
65.2 £ 11.8. The diagnoses of the patients were Alz-
heimer’s disease (n = 58), vascular dementia (n = 7),
Alzheimer’s disease and cerebrovascular disease
(n =9), dementia with Lewy bodies (n = 10), mild
cognitive impairment (1 = 11), and other types of
dementia (n = 9). Dementia was diagnosed according
to the Diagnostic and Statistical Manual of Mental
Disorders, third edition (text revision). Alzheimer’s
disease, vascular dementia, dementia with Lewy
bodies, and mild cognitive impairment were diag-
nosed according to the National Institute for Neu-
rological and Communicative Disorders and Stroke
and the Alzheimer’s Disease and Related Disorders
Association,'? the National Institute for Neurological
Disorders and Stroke and Association Internationale
pour la Recherche et I'Enseignement en Neuros-
ciences criteria,'® the consensus criteria for the clini-
cal diagnosis of dementia with Lewy bodies,’* and
the National Institute on Aging Alzheimer's Associa-
tion (NIA-AA) diagnostic criteria,'® respectively.

Community residents were selected from a com-
munity survey conducted in a town in Kumamoto
Prefecture in October 2014. Data for age- and
gender-matched community residents (n = 104) who
were confirmed to not be caring for family members
were used (matched pair method).

Measures

Assessment for caregivers and community
residents

To assess mental health among dementia caregivers
and community residents, we used self-reported ques-
tionnaires that consisted of multiple scales. All scales
used in this study have sufficient reliability and validity.

© 2016 The Authors
Psychogeriatrics © 2016 Japanese Psychogeriatric Society
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Depression

For younger participants, the Japanese version of the
Center for Epidemiologic Studies Depression Scale
was used."®™"” This scale consists of 20 items
answered on a 4-point Likert scale from 0 (rarely or
none of the time) to 3 (most or all of the time); a score
>16 was regarded as representing depression.

For older participants, the Japanese version of the
15-item Geriatric Depression Scale was used.'®'®
For each item, participants answered yes or
no. Depressive answers were scored with 1 point for
each item, and the sum of all items represented the
Geriatric Depression Scale total score (range: 0-15).
A score >6 was considered to represent possible
depression.?®

Health-related QOL

Health-related QOL was measured with the Japanese
version of SF-8,2"22 which consists of eight domains:
() physical functioning; (i) physical role functioning;
(i) bodily pain; (iv) general health perception;
(v) vitality; (vi) social functioning; (vi emotional role
functioning; and (vii) mental health. The SF-8 yields
two summary scores from those domains: the Physi-
cal Component Summary score and the Mental Com-
ponent Summary (MCS) score. Higher scores
indicate better QOL.

Other variables

Other variables assessed included age, gender, sleep
problems over the previous 2 weeks (present/
absent), and suicidal ideation (present (i.e. sometimes,
often, or always)/absent). For caregivers, employment
status (employed/unemployed) was also assessed.

Assessment of patient functioning and caregiver
burden

The assessments of patient functioning and caregiver
burden were conducted as part of the usual clinical
assessment. Mini Mental State Examination (MMSE)
was conducted on patients. The Neuropsychiatric
Inventory, Physical Self-Maintenance Scale, Lawton
IADL, and Zarit Caregiver Burden Interview (ZBI) were
administered by interview to caregivers.

Cognitive function

The MMSE, one of the most frequently used cogni-
tive screening questionnaires, was used to assess
the cognitive function of patients.?>2* MMSE scores

© 2016 The Authors
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range from 0 to 30, with higher scores indicating bet-
ter cognitive function.

BPSD

The Japanese version of the 12-item NPI was used
to assess BPSD.?>?® The NPI consists of 12 neuro-
psychiatric symptoms (i.e. hallucinations, delusions,
agitation/aggression, dysphoria/depression, anxiety,
euphoria, apathy, disinhibition, irritability/lability,
aberrant motor behaviour, sleep and night-time beha-
viour disorders, and appetite and eating disorders).
The score of each domain was calculated by fre-
quency (1: less than once a week; 2: once a week;
3: a few times a week; 4: once a day or more) x
severity (1: mild; 2: moderate; 3: severe). We
regarded the sum of all scores of each domain as the
NPI total score (range: 0-156), with higher scores
indicating worse conditions.

ADL

The Physical Self-Maintenance Scale was used to
evaluate patients’ ability to perform basic ADL.2728
Six domains (i.e. toileting, feeding, dressing, groom-
ing, physical ambulation, and bathing) were
assessed. The scores range from 0 to 6, with higher
scores indicating better functioning.

IADL

The Lawton IADL Scale was used.?”® Eight domains
(i.e. using the telephone, shopping, preparing food,
housekeeping, doing laundry, using transportation,
handling medications, and handling finances) were
assessed. The scores range from 0O to 8, with higher
scores indicating better functioning.

Caregiver burden

The Japanese version of the ZBl was used.?®*° The
ZBI consists of 22 questions on the impact of the
patient’s disabilities on the lifestyle of the caregiver. It
assesses various problems caused by caregiving,
including caregiver health, psychological well-being,
finances, social life, and the relationship between the
caregiver and care recipient. For each item, care-
givers indicate how often they feel a certain way
(never: 0; rarely: 1; sometimes: 2; quite frequently: 3;
nearly always: 4). The sum of the scores ranges from
0 to 88, with higher scores indicating higher burden.
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Statistical analysis

We compared mental health problems (depression,
health-related QOL, sleep problems, and suicidal ide-
ation) between dementia caregivers and community
residents by age group (<65 years and >65 years),
using the paired t-test and McNemar’s test. Next, we
conducted a multiple regression analysis to clarify
clinical and sociodemographic factors related to
mental health problems that were seen significantly
more frequently in caregivers than in community resi-
dents by age group. Third, the correlation between
mental health problems and caregiver burden was
examined in both younger and older caregivers. All
tests were two-tailed, and the significance levels
were set at P < 0.05. All statistical analyses were per-
formed with SPSS 23.0J for Windows (IBM SPSS
Japan, Tokyo, Japan).

RESULTS

Women accounted for 76% of younger caregivers
and 45% of older caregivers. The most common
diagnosis of the patients being cared for was Alzhei-
mer disease in both younger and older caregivers.
About 80% of the younger caregivers were patients’
children, whereas more than 90% of the older care-
givers were patients’ spouses. Caregivers who lived
with patients were about 60% among younger care-
givers and about 95% among older caregivers. The
mean MMSE score + SD was 17.0 + 6.8 in patients
who were cared for by younger caregivers and
18.1 + 6.6 in patients who were cared for by older
caregivers (Table 1).

Table 2 shows the comparison of mental health
problems between caregivers and community resi-
dents. Younger caregivers scored lower than age-
and gender-matched community residents on the
MCS (caregivers: 46.3, community residents: 49.7,
P = 0.017) and had a significantly higher rate of sleep
problems (caregivers: 39.1%, community residents:
13.0%, P = 0.017). The mean Center for Epidemiolo-
gic Studies Depression Scale score tended to be
higher in caregivers than in community residents, but
the difference was not significant (caregivers: 12.7,
community residents: 10.0, P = 0.061). Older care-
givers scored lower than age- and gender-matched
community residents on the MCS (caregivers: 48.2,
community residents: 51.1, P = 0.024). There was no

significant difference in depression between care-
givers and community residents in either age group.

Given that both younger and older caregivers had
lower MCS scores than community residents, multi-
ple regression analysis was conducted to clarify the
factors related to caregivers’ MCS score in each age
group. The predictors of MCS score were drawn from
the scores for MMSE, NPI, Physical Self-
Maintenance Scale, and Lawton IADL; patient age
and gender; caregiver gender; and caregiver employ-
ment status and then determined with univariate
analysis. Only statistically significant variables were
selected as dependent variables (NPI score and care-
giver employment status in younger caregivers; IADL
score and caregiver gender in older caregivers). As a
result of multiple regression analysis, high NPI scores
in patients were significantly related to low MCS
scores in younger caregivers (p = —-0.355, P = 0.019).
Low Lawton IADL scores in patients (3 = 0.280,
P =0.027) and female caregivers (= -0.288,
P =0.023) were significantly related to low MCS
scores in older caregivers (Table 3). We checked the
variance inflation factor and found that there was no
collinearity among variables.

Table 1 Patient and caregiver characteristics

Younger Older
caregivers caregivers
(n = 46) (n = 58)

Gender (n)

Male 11 32

Female 35 26
Relationship to patient (n)

Spouse 4 53

Child 36 2

Daughter-in-law 5 0

Other 1 3
Living situation (n)

Living with patient 27 55

Not living with patient 19 3
Diagnosis of patient (n)

Alzheimer’s disease 30 28

Vascular dementia 1 6

Dementia with Lewy 4 6

bodies

Alzheimer’s 3 6

disease + vascular

dementia

Mild cognitive 5 6

impairment

Other 3 6
Patients’ mean MMSE 17.0 18.1

score

MMSE, Mini-Mental State Examination.

© 2016 The Authors
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Table 2 Comparisons of mental health between caregivers and controls

Younger caregivers Caregiver group (n = 46) Control group (n = 46) t/4? P-value
Mean CES-D score 12.7 10.0 1.921 0.061
CES-D cut-off score 216 (%) 23.9 19.6 0.256 0.791
Mean PCS score 45.6 47.7 1.318 0.194
Mean MCS score 46.3 49.7 2.485 0.017
Sleep problems (%) 39.1 13.0 8.118 0.017
Suicidal ideation (%) 10.9 15.2 0.383 0.754
Older caregivers Caregiver group (n = 58) Control group (n = 58) t/y? P-value
GDS mean score 3.4 2.6 1.399 0.167
GDS cut-off score 26 (%) 19.0 13.8 0.566 0.629
PCS mean score 46.4 44.8 1.127 0.265
MCS mean score 48.2 51.1 2.322 0.024
Sleep problems (%) 27.6 17.2 1.785 0.263
Suicidal ideation (%) 10.3 8.6 0.100 1.000

CES-D, Center for Epidemiologic Studies Depression Scale; GDS, Geriatric Depression Scale; MCS, Mental Component Summary of SF-8; PCS, Physical

Component Summary of SF-8; SF-8 .

Table 3 Multiple regression analysis of predictors of mental quality of life (Mental Component Summary of SF-8) among caregivers (forced

entry method)

Younger caregivers B t P-value
NPI score -0.355 2.431 0.019
Employment (Reference = unemployment) -0.192 1.318 0.195
Adjusted R? = 0.172

Older caregivers B t P-value
Gender (Reference = female) -0.288 2.341 0.023
Lawton IADL score 0.280 2.280 0.027

Adjusted R? = 0.145

Lawton IADL, Lawton Instrumental Activities of Daily Living Scale; NPI, Neuropsychiatric Inventory; SF-8.

MCS score significantly correlated with ZBI score
in both younger and older caregivers, and a stronger
correlation was seen in older caregivers (younger
caregivers: r=-0.37, P =0.01; older caregivers:
r =-0.53, P < 0.01).

DISCUSSION

In the present study, we clarified the effects of caring
for patients with dementia on caregivers’ mental
health by comparing caregivers with age- and
gender-matched community dwelling residents who
did not care for family members. One of the impor-
tant findings was the lower mental QOL among the
dementia caregivers. Although deteriorated QOL
among caregivers has already been reported,® our
results indicated that dementia caregiving interfered
with only the mental aspects of QOL. In addition,
40% of younger caregivers had sleep problems. In

© 2016 The Authors
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our research, some caregivers answered that they
had no sleep problems because they were taking
hypnotic agents. We did not count them as having
sleep problems, so the percentage of sleep problems
among caregivers might be underestimated. It was
not clear whether sleep problems were caused by
caregiving stress or night-time behaviour distur-
bance, and it was also unclear why younger care-
givers have sleep problems more frequently than
older caregivers; more research on these topics is
needed.

Although previous studies reported higher rates of
depression among dementia caregivers,2® our
results indicated that dementia caregivers are not
more depressive than community residents. This
inconsistency might be due to differences in the
method of assessing depression; we did not deal
with clinical depression as diagnosed by criteria for
depressive disorder but rather with caregivers’ sub-
jective feelings of depression.
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It has already been pointed out that cognitive
function, ADL, IADL and BPSD affect caregivers’
QOL."™ In our study, factors related to deteriorated
mental QOL among caregivers differed according to
their age; the most relevant factor for younger care-
givers was patients’ severe BPSD, while patients’
decreased IADL was the most relevant for older care-
givers. This result indicates that, to improve care-
givers’ mental health, it is necessary to provide
opportunities for younger caregivers to gain skills or
professional support in managing the behavioural
problems of patients and to offer sufficient social
support (e.g. day care and home help services) for
older caregivers. However, caution is needed when
interpreting this result because we could not clarify
whether the difference in related factors between
younger and older caregivers was caused only by
their age. The results may have been affected by the
fact that older caregivers were more likely than
younger caregivers to be patients’ spouses and living
with patients.

Although Thomas et al. reported lower QOL in
female caregivers than in male caregivers,’® our
study suggested that lower mental QOL was seen
only in older female caregivers. Adequate support for
older female caregivers might therefore be especially
needed.

In our study, patients’ cognitive function was not
strongly related to caregivers’ mental QOL. This was
consistent with previous studies indicating that the
relationship between caregivers’ QOL or depression
and patients’ declining cognitive function is weak
compared to the relationship between caregivers’
QOL and patients’ BPSD, ADL, and IADL. %31

Mental QOL was correlated with caregiver burden,
which indicates that dementia caregiving affects the
entirety of the caregiver’s life. The correlation was
particularly strong in older caregivers. In contrast with
younger caregivers who are physically healthy, likely
engage in many social activities and hobbies, and
have social roles other than caregiving, older care-
givers may take on caring for their family member
alone and feel that care comprises a large part of
their lives. Caregiver burden includes not only objec-
tive aspects but also subjective feeling, and therefore
the relation between caregiver burden and mental
QOL is complex and interactive. Further research is
required to clarify the effect of subjective and objec-
tive burden on caregivers’ mental QOL.

There are some limitations to the present study.
First, we could not compare the mental health of
younger caregivers with that of older caregivers directly
because we used a different measurement for each
group. Instead, we aimed to clarify caregivers’ mental
health within age groups and used the Center for Epi-
demiologic Studies Depression Scale for younger care-
givers and Geriatric Depression Scale for older ones. It
is generally thought that younger and older people
exhibit different types of depressive symptoms, so we
thought that the simple comparison of depression was
difficult. Second, although caregivers and community
residents were age- and gender- matched, other socio-
demographic factors were not considered. Third,
because our data were collected in an outpatient clinic
at the university hospital, the sample might be biased.
Fourth, we could not assess some factors reported to
be related to caregiver burden, such as care environ-
ment (e.g. length of caregiving and social support for
caregivers) and personal factors (physical or economic
problems, personality traits or sense of coherence).3234

Further studies are needed to identify the effects of
these factors and to obtain suggestions for improving
the mental health of caregivers.

Despite these limitations, the present study has
important implications for supporting caregivers of
dementia patients. We should pay close attention to
caregivers’ mental QOL rather than depressive
moods, although a few caregivers were diagnosed
with depressive disorder and some may require med-
ical treatment. Our finding that the factors related to
lower mental QOL among caregivers differ by care-
giver age may also be useful in establishing effective
support or interventions for dementia caregivers.

In conclusion, when considering the mental health
of caregivers, we should pay attention to their mental
QOL and sleep problems. In addition, to maintain
caregivers’ mental QOL, it is necessary to provide
younger caregivers with skills or professional inter-
ventions to address patients’ BPSD and to provide
older caregivers with adequate care support.

ACKOWLEDGMENTS

This study was supported by a grant provided by the
Meiji Yasuda Mental Health Foundation, JSPS
KAKENHI Grant Number 26780306 (Grant-in-Aid for
Young Scientists (B)), and a Health Labour Sciences
Research Grant (H27-Choju-Ippan-004).

© 2016 The Authors
Psychogeriatrics © 2016 Japanese Psychogeriatric Society

01910



Mental health of dementia caregivers

REFERENCES

1 Alzheimer’s Disease International. The Global Impact of Demen-
tia 2013-2050. London: Alzheimer's Disease International,
2013.

2 Cuijpers P. Depressive disorders in caregivers of dementia
patients: a systematic review. Aging Ment Health 2005; 9:
325-330.

3 Liu J, Wang LN, Tan JP et al. Burden, anxiety and depression
in caregivers of veterans with dementia in Beijing. Arch Geron-
tol Geriatr 2012; 55: 560-563.

4 Joling KJ, van Hout HPJ, Schellevis FG et al. Incidence of
depression and anxiety in the spouses of patients with demen-
tia: a naturalistic cohort study of recorded morbidity with a 6-
year follow-up. Am J Geriatr Psychiatry 2010; 18: 146-153.

17

18

19

20

Shima S, Shikano T, Kitamura T, Asai M. A new self-rating
scale for depression. Clin Psychiatry 1985; 27: 717-723
(in Japanese).

Sheikh RL, Yesavage JA. Geriatric depression scale (GDS).
Recent evidence and development of a shorter version. Clin
Gerontol 1986; 5: 165-173.

Watanabe M, Imagawa T. Factor structure of the short form of
the Geriatric Depression Scale (GDS): reliability, validity and
cutoff points. Jpn J Pers 2013; 22: 193-197 (in Japanese).
Schreiner AS, Hayakawa H, Morimoto T, Kakuma T. Screening
for late life depression: cut-off scores for the Geriatric Depres-
sion Scale and the Cornell Scale for Depression in Dementia
among Japanese subjects. Int J Geriatr Psychiatry 2003; 18:
498-505.

. . 21 Fukuhara S, Yoshimi S. Manual of the SF-8 Japanese Version.
5 Schulz R, Newsom J, Mittelmark M, Burton L, Hirsch C, X : P .
- : Kyoto: Institute for Health Outcomes & Process Evaluation
Jackson S. Health effects of caregiving: the caregiver health
. . Research, 2004.
effects study: an ancillary study of the Cardiovascular Health o
v 22 Ware J, Kosinski M, Dewey J, Gandek B. How to Score and
Study. Ann Behav Med 1997; 19: 110-116. ; .
; Interpret Single-ltem Health Status Measures: A Manual for
6 Papastavrou E, Andreou P, Middleton N, Papacostas S, R . . R
: ; p : : users of the SF-8 Health Survey. Lincoln, RI: Quality Metric Inc,
Georgiou IK. Factors associated with quality of life among fam- 2001
lly members of patients with dementia in Cyprus. Int Psychio- 53 Eisiein MF, Folstein SE, McHugh PR. ‘Mini-mental state’. A
geratri20i14;:26: 443-45¢. ractical method for grading the cognitive state of patients for
7 Crellin NE, Orell M, McDermott O, Charlesworth G. Self- prachesl GIacing Sie Gogh P
: : o ; the clinician. J Psychiatr Res 1975; 12: 189-198.
efficacy and health-related quality of life in family carers of peo- - A . .
. : ; A ; 24 Mori E, Mitani Y, Yamadori A. Usefulness of a Japanese version
ple with dementia: a systematic review. Aging Ment Health - . . .
of the Mini-Mental State Test in neurological patients. Jon J
<045 18: 116 Neuropsychol 1985; 1: 82-90 (in Japanese).
8 Jensen M, Agbata IN, Canavan M, McCarthy G. Effectiveness 3 !
; : ; ; : i e 25 Cummings JL, Mega M, Gray K, Rosenberg-Thompson S,
of educational interventions for informal caregivers of indivi- . A . X
: ; e G : Carusi DA, Gornbein J. The Neuropsychiatric Inventory: com-
duals with dementia residing in the community: systematic . . ;
A ; A : prehensive assessment of psychopathology in dementia. Neu-
review and meta-analysis of randomised controlled trials. Int J A,
p : ey rology 1994; 44: 2308-2314.
Geriatr Psychiatry 2015; 30: 130-143. - L
;s o i SYOgh : 26 Matsumoto N, lkeda M, Fukuhara R et al. Validity and reliability
9 Koivisto AM, Hallikainen |, Valiméki T et al. Early psychosocial . A
i . s e T ; of the Japanese version of the Neuropsychiatric Inventory
intervention does not delay institutionalization in persons with . . A
g : . ; p : Caregiver Distress Scale (NPI-D) and the Neuropsychiatric
mild Alzheimer disease and has impact on neither disease pro- . - N S
: . ; . Inventory Brief Questionnaire Form (NPI-Q). No To Shinkei
gression nor caregivers’ well-being: ALSOVA 3-year follow-up. . Ea. -
; : B 2006; 58: 785-790 (in Japanese).
Int J Geriatr Psychiatry 2016; 31: 273-283. .
; 2 : 27 Lawton MP, Brody EM. Assessment of older people: self-
10 Thomas P, Lalloué F, Preux PM et al. Dementia patients care- N . N IR
: : o : ; maintaining and instrumental activities of daily living. Gerontol-
givers quality of life: the PIXEL study. Int J Geriatr Psychiatry . o
ogist 1969; 9: 179-186.

2006; 21: 50-56. . . A

i s . ¢ . . 28 Hokoishi K, lkeda M, Maki N et al. Interrater reliability of the

11 Arai Y, Zarit SH. Exploring strategies to alleviate caregiver bur- . ) L

. ; Physical Self-Maintenance Scale and the Instrumental Activities
den: effects of the National Long-Term Care Insurance scheme U . - .
h 5 ¢ S a Of Daily Living Scale in a variety of health professional repre-
in Japan. Psychogeriatrics 2011; 11: 183-189. . : e

: . sentatives. Aging Ment Health 2001; 5: 38—40.
12 McKhann G, Drachman D, Folstein M, Katzman R, Price D, . .
o ; ; S 29 Zarit SH, Reever KE, Bach-Peterson J. Relatives of the
Stadlan EM. Clinical diagnosis of Alzheimer’s disease: report of . . X . .
: impaired elderly: correlates of feelings of burden. Gerontologist
the NINCDS-ADRDA Work Group under the auspices of on.
; 1980; 20: 649-655.
Department of Health and Human Services Task Force on Alz- ) . . . L
L 30 Arai Y, Kudo K, Hosokawa T, Washio M, Miura H, Hisamichi S.
heimer’s disease. Neurology 1984; 34: 939-944. o . . .
N iy i Reliability and validity of the Japanese version of the Zarit
13 Roman GC, Tatemichi TK, Erkinjuntti T et al. Vascular ) . . . . 4.
¢ A ’ Caregiver Burden Interview. Psychiatry Clin Neurosci 1997; 51:
dementia: diagnostic criteria for research studies. Report of the 281-287
2';'8'_'32869 HIRERE Intermational. Wiarkshop:. Wottalegy 19555 9: 31 Hasegawa N, Hashimoto M, Koyama A et al. Patient-related
e : ; ; factors associated with depressive state in caregivers of
14 McKeith IG, Dickson DW, Lowe J et al. Diagnosis and manage- ) . ) . e
s ; : " patients with dementia at home. J Am Med Dir Assoc 2014; 15:
ment of dementia with Lewy bodies: third report of the DLB
) 371.e15-371.e18.
Consortium. Neurology 2005; 65: 1863-1872. . : :
. : . ; 32 Yu H, Wang X, He R, Liang R, Zhou L. Measuring the caregiver

15 Albert MS, DeKosky ST, Dickson D et al. The diagnosis of mild ; . fighe i :

Ay ; b i X burden of caring for community-residing people with Alzhei-
cognitive impairment due to Alzheimer’s disease: recommenda- s A
: f . : ey : mer’s disease. PLoS One 2015; 10: e0132168.
tions from the National Institute on Aging-Alzheimer’s Associa- . ;
) ’ . o o 33 Lautenschlager NT, Kurz AF, Loi S, Cramer B. Personality of
tion workgroups on diagnostic guidelines for Alzheimer's mental health careqivers. Curr Opin Psychiatry 2013: 26:
disease. Alzheimers Dement 2011; 7: 270-279. 97-101 9 P 4 v !

16: Radiat L.S' Tha CES-D scale: a sliseportdeprassion scale'for 34 Matsushita M, Ishikawa T, Koyama A et al. Is sense of coher-
research in the general population. App/ Psychol Meas 1977; 1: : : : . :
385-401 ence helpful in coping with caregiver burden for dementia?

’ Psychogeriatrics 2014; 14: 87-92.
© 2016 The Authors 7

Psychogeriatrics © 2016 Japanese Psychogeriatric Society

01920



®'PLOS | one

CrossMar

aficicfr

ﬁ OPENACCESS

Citation: Koyama A, Hashimoto M, Tanaka H, Fujise
N, Matsushita M, Miyagawa Y, et al. (2016)
Malnutrition in Alzheimer’s Disease, Dementia with
Lewy Bodies, and Frontotemporal Lobar
Degeneration: Comparison Using Serum Albumin,
Total Protein, and Hemoglobin Level. PLoS ONE 11
(6): €01570563. doi:10.1371/journal.pone.0157053

Editor: Lisa Chakrabarti, University of Nottingham,
UNITED KINGDOM

Received: February 12, 2016
Accepted: May 24, 2016
Published: June 23, 2016

Copyright: © 2016 Koyama et al. This is an open
access article distributed under the terms of the
Creative Commons Atribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.

Data Availability Statement: Due to identifying
patient information, data is available upon request to
Asuka Koyama at asike hkumameto-uacio.

Funding: This study was supported by a grant
provided by Japan Society for the Promotion of
Science (JSPS) Grants-in-Aid for Scientific Research
(KAKENHI) Grant Number 26780306 (Grant-in-Aid
for Young Scientists (B)), wsns.codn!

e cex.hitrril. The funders had no role
in study design, data collection and analysis, decision
to publish, or preparation of the manuscript.

e il

RESEARCH ARTICLE

Malnutrition in Alzheimer’s Disease,
Dementia with Lewy Bodies, and
Frontotemporal Lobar Degeneration:
Comparison Using Serum Albumin, Total
Protein, and Hemoglobin Level

Asuka Koyama'*, Mamoru Hashimoto', Hibiki Tanaka', Noboru Fujise',
Masateru Matsushita', Yusuke Miyagawa', Yutaka Hatada', Ryuji Fukuhara',
Noriko Hasegawa', Shuji Todani', Kengo Matsukuma', Michiyo Kawano?, Manabu lkeda’

1 Department of Neuropsychiatry, Faculty of Life Sciences, Kumamoto University, Kumamoto, Japan,
2 Faculty of Human Life Science, Shokei University, Kumamoto, Japan

* asuka@fo kuhkumamolo-u.acip

Abstract

Malnutrition among dementia patients is an important issue. However, the biochemical
markers of malnutrition have not been well studied in this population. The purpose of this
study was to compare biochemical blood markers among patients with Alzheimer’s disease
(AD), dementia with Lewy bodies (DLB), and frontotemporal lobar degeneration (FTLD). A
total of 339 dementia outpatients and their family caregivers participated in this study. Low
serum albumin was 7.2 times more prevalent among patients with DLB and 10.1 times
more prevalent among those with FTLD than among those with AD, with adjustment for
age. Low hemoglobin was 9.1 times more common in female DLB patients than in female
AD patients, with adjustment for age. The levels of biochemical markers were not signifi-
cantly correlated with cognitive function. Family caregivers of patients with low total protein,
low albumin, or low hemoglobin were asked if the patients had loss of weight or appetite;
96.4% reported no loss of weight or appetite. In conclusion, nutritional status was worse in
patients with DLB and FTLD than in those with AD. A multidimensional approach, including
blood testing, is needed to assess malnutrition in patients with dementia.

Introduction

Cognitive function and nutrition are thought to have strong correlations. In general, weight
loss associated with malnutrition often precedes the onset of dementia and then increases in
pace with progression of the disease [1]. Longitudinal cohort studies have reported that malnu-
trition itself is a risk factor for cognitive decline [2]. A possible correlation has also been found
between deficiency in specific nutrients (e.g., vitamin B12 and folate) and decreased cognitive
function [3,4].
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People with cognitive decline have various eating and swallowing problems. Eating and
swallowing problems, along with the behavioral and psychological symptoms of dementia, can
strongly affect nutritional status. Kai et al. reported that more than 80% of patients with Alzhei-
mer’s disease (AD) have eating and swallowing disturbances [5]. Other forms of dementia are
also associated with several types of eating problems. In frontotemporal lobar degeneration
(FTLD), changes in eating behavior (e.g., changes in appetite, food preferences, eating habits,
and other oral behaviors) are frequently seen [¢]. In dementia with Lewy bodies (DLB), eating
and swallowing problems result from various factors, including Parkinsonism [7]. The
reported prevalence of swallowing problems among dementia patients is 13%-57% [8].

Eating and swallowing problems increase the risk of malnutrition. Droogsma et al. reported
that about 14% of community-dwelling people with dementia were at risk of malnutrition [¢].
Among the dementia diagnostic groups, DLB patients have an especially high reported rate of
malnutrition [1¢]. These previous studies assessed malnutrition with the Mini Nutritional
psychological stress or acute disease, presence of dementia or depression, and Body Mass
Index. This tool is convenient and reliable, but it lacks information about biochemical marker
levels. To our knowledge, no studies have used biological blood markers to examine nutritional
status in different types of dementia.

It is important to detect malnutrition in dementia patients as early as possible. In the usual
clinical setting, some clinicians may judge patients’ nutritional status only by asking family
caregivers about appetite and weight change in patients. However, it is unknown whether
information provided by family caregivers about nutritional status agrees with biochemical
marker levels.

The purpose of this study was i) to compare biochemical blood marker levels in three types
of neurodegenerative dementia: AD, DLB, and FTLD; and ii) to examine the relationship
between patient malnutrition and caregiver awareness of the patient’s appetite and weight
change.

Methods
Participants

This study was approved by the Human Ethics Review Committee of Kumamoto University.
After a complete description of all study procedures was provided, written informed consent
was obtained from patients and their family caregivers.

Consecutive outpatients at the Dementia Clinic of the Department of Neuropsychiatry,
Kumamoto University Hospital and their family caregivers participated in this study. Inclusion
criteria were 1) diagnosis of AD, DLB, or FTLD; 2) living at home; 3) age under 90 years; 4) no
physical illness which would affect biochemical blood values, such as hepatic or kidney dys-
function or severe inflammation. First-visit patients with AD were recruited from April 2010
to November 2014, and those with DLB and FTLD from June2007 to November 2014. This dif-
ference of the survey period is due to the difference of prevalence of each diagnosis, that is,
DLB and FTLD is rare diagnoses compared with AD.

Patients who fulfilled the above criteria (n = 339) were examined by senior neuropsychia-
trists who have adequate experience with dementia patients. All patients underwent routine
laboratory tests, neuroimaging studies such as magnetic resonance imaging and single-photon
emission computed tomography, and standard neuropsychological examinations. Dementia
was diagnosed according to the Diagnostic and Statistical Manual of Mental Disorders, 3rd edi-
tion, revised [12]. Patients were diagnosed with probable AD, defined according to the
National Institute for Neurological and Communicative Disorders and Stroke and the
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Alzheimer’s Disease and Related Disorders Association [13]; probable DLB, defined according
to the Consensus Criteria for the clinical diagnosis of DLB, 2005 [14]; or probable FTLD,
defined according to the Consensus Criteria for the clinical diagnosis of FTLD [15].

Measures

Total protein, albumin, and hemoglobin were assessed as biological blood markers related to
malnutrition. Malnutrition was defined as total protein level <6.5 g/dL and serum albumin
<3.5g/dL [16, }7]. For hemoglobin, we set abnormal levels according to sex (<12 g/dL for
men; <11 g/dL for women) because men and women have different hemoglobin levels [18].

Other variables assessed were age, sex, years of education, duration of illness, cognitive func-
tion, and appetite/weight change. Cognitive function was assessed with the Mini-Mental State
Examination (MMSE) [19]. The MMSE is a widely used cognitive screening test that assesses
the severity of cognitive impairment. Scores range from 0 to 30, with higher scores indicating
better cognitive functioning. To assess changes in appetite and weight, we used a part of the
Japanese version of the 12-item Neuropsychiatric Inventory [26, 21]. The Neuropsychiatric
Inventory, a semi-structured interview with a caregiver, is used to assess the behavioral and
psychological symptoms of dementia. We used a subquestion in the domain of “Appetite and
eating change.” Patients with “loss of appetite” or “weight loss” during the past month we
regarded as “having loss of appetite or weight.”

Statistical analysis

First, we compared the prevalence of low total protein, serum albumin, and hemoglobin
among AD, DLB, and FTLD groups with the chi-square test and Z-test for comparison of col-
umn proportions. Next, we conducted polytomous logistic regression analysis to clarify the
likelihood of low total protein, serum albumin, and hemoglobin among the three groups after
adjusting for age. Then, the Pearson’s correlation coefficients were calculated between bio-
chemical markers and demographic and clinical factors. Finally, we examined the perception
of patients’ nutritional status among caregivers of patients with biochemical indications of
malnutrition.

All tests were two-tailed and the significance levels were set at p<0.05. All statistical analyses
were performed with SPSS 23.0] for Windows (IBM SPSS Japan, Tokyo, Japan).

Results

Demographic and clinical characteristics of the patients are shown in Table 1. Mean patient
age was lower in the FTLD group than in the AD and DLB groups. There were no significant
differences among the three diagnostic groups in sex, years of education, duration of illness, or
MMSE scores.

There were significant differences in total protein among the three diagnostic groups, but in
post hoc testing, the differences were not significant. The prevalence of low albumin was signif-
icantly higher among patients with DLB (6.2%) than among those with AD (0.8%) (p<0.05).
Among female patients, the prevalence of low hemoglobin was significantly higher in the DLB
group (10.3%) than in the AD group (1.2%) (p<0.05). There were no significant differences in

Polytomous logistic regression analysis adjusting for age among the three diagnostic groups
showed that DLB and FTLD patients were 7.2 times and 10.1 times more likely, respectively, to
have low serum albumin than AD patients (DLB: Wald = 4.983, p = 0.026; FTLD:

Wald = 4.014, p = 0.045). Female DLB patients were also 9.1 times more likely to have low
hemoglobin (Wald = 6.208, p = 0.013) than female AD patients. There were no significant
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Table 1. Demographic and other characteristics of the three diagnostic groups.

AD (n = 238) DLB (n = 65) FTLD (n = 36) FI 2 P

Mean age, years® 77.3 78.4 68.1 235 <0.001
Sex, M/F (n) 69/169 26/39 12/24 2.923 0.232
Mean years of 10.7 10.2 10.9 1.465 0.233
education

Mean duration of 25 2.4 2.8 0.623 0.537
illness, years

Mean MMSE score 19.3 18.6 17.7 1.441 0.238

AD, Alzheimer's disease; DLB, Dementia with Lewy bodies; FTLD, Frontotemporal lobar degeneration; MMSE, Mini-Mental State Examination
2 AD, DLB > FTLD (p<0.001)

doi:10.1371/journal.pone.0157053.001

differences among the three diagnostic groups in total protein or in hemoglobin among the
men (Table 3).

We calculated the Pearson’s correlation coefficient between each biochemical marker and
demographic and clinical factors. Age was significantly correlated with albumin level in AD
(r =-0.343, p<0.01) (Bonferroni-corrected p-value). There were no significant correlations
between biochemical markers and other factors (duration of illness, years of education, and
MMSE).

We examined the association between biochemical levels and caregivers’ perceptions of
patients’ loss of appetite or weight. Of the 28 patients who were diagnosed with malnutrition
based on total protein, serum albumin, or hemoglobin level, all but one family caregiver
(96.4%) answered that the patient had neither loss of appetite nor weight loss.

Discussion

This study is the first to clarify malnutrition according to type of dementia by assessing bio-
chemical blood markers of nutritional status. In our study, the biochemical indicators of mal-
nutrition were at lower levels in DLB and FTLD patients than in AD patients. In one of the few
studies that have compared nutritional status by type of dementia, Roque et al. reported that
malnutrition was more frequently seen in patients with DLB [10], which is consistent with our
results. The prevalence of malnutrition among patients with FTLD was not higher than among
those with AD and DLB in simple comparison. However, after adjusting for age among types
of dementia, the prevalence of malnutrition was higher in the FTLD group than in the AD
group. It would be generally natural to think that malnutrition in FTLD is rare, because eating
problems such as preference for certain foods and overeating are frequently seen in FTLD. In
fact, a previous study reported higher Body Mass Index in FTLD than in other types of

Table 2. Prevalence of abnormal blood marker values (%).

AD (n = 238) DLB (n = 65) FTLD (n = 36) 7 p
Total protein <6.5 3.4 9.2 1.1 6.194 0.045
g/dL
Albumin <3.5 g/dL 0.8 6.2 5.6 8.041 0.018 AD<DLB
Hemoglobin <12 g/ 5.8 7.7 0 0.931 0.628
dL (males)
Hemoglobin <11 g/ 1.2 10.3 4.2 0.035 0.011 AD<DLB
dL (females)
Chi-square test and Z-test were used to compare column proportions.
doi:10.1371/journal.pone.0157053.1002
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Table 3. Odds ratio of abnormal levels of biochemical blood markers (reference = AD).

Odds ratio (95% ClI)
AD (n = 238) DLB (n = 65) FTLD (n = 36)
Total protein <6.5 g/dL 1 2.8 (0.9-8.5) 3.2 (0.7-14.0)
Albumin <3.5 g/dL 1 7.2 (1.3-40.4)* 10.1 (1.1-97.7)*
Hemoglobin <12 g/dL (male) 1 1.3 (0.2-7.5) -
Hemoglobin <11 g/dL (female) 1 9.1 (1.6-52.1)* ] 6.3 (0.5-77.5)

*p<0.05

doi:10.1371/journal.pone.0157053.t003

dementia [22], although that study did not adjust for age among dementia diagnostic groups.
However, because the onset of FTLD is generally earlier than that of other types of dementia
and because nutritional status worsens with age, comparison with adjustment for age is more
appropriate. FTLD patients have many types of eating problems and often want to eat only cer-
tain foods [6], which might lead to unbalanced dietary intake and malnutrition [23].

Older people are generally more likely to develop malnutrition as they age, so our finding
that albumin level correlated with patient age in AD was reasonable. Meanwhile, biochemical
levels were not correlated with cognitive function, which was inconsistent with a previous
study [24]. On the other hand, it is reported that loss of appetite is seen regardless of the stage
of dementia [5]. This difference could result in part from selection bias: previous studies have
evaluated patients with more severe dementia living in hospitals or nursing homes, whereas
our data are from patients with milder dementia. Our result suggests that malnutrition can
occur at any stage of dementia among dementia outpatients.

Most of the family caregivers of dementia patients with malnutrition reported that their
patients did not have loss of appetite or weight. This result suggests that interviews with family
caregivers might not an accurate method of assessing nutritional status. A previous study that
found that the nutritional status of dementia patients was associated with their caregivers’
nutritional status [25], suggesting that family caregivers of patients with malnutrition might
not be aware of the patients’ nutritional status. Therefore, to assess the nutritional status of
dementia patients, it is necessary not only to interview family caregivers but also to use objec-
tive indicators such as biochemical markers or body weight.

Although this is the first study to use biochemical blood markers to compare nutritional sta-
tus among different types of dementia, there are some limitations to be addressed. The first
and most important is that there is controversy regarding the validity of using biomarkers to
assess nutritional status. To examine nutritional status precisely, it would be important to
assess more various and broader aspects of nutritional state (e.g., other biochemical markers
such as folate, vitamin B and D, BMI, meal surveys). Nonetheless, we think it is worth measur-
ing core nutritional biomarkers, because some studies clarified that biochemical marker (total
protein, albumin, and hemoglobin) and the Mini Nutritional Assessment was relatively corre-
lated [24, 26]. The finding that feeding intervention for dementia patients improved albumin
the sample size in FTLD and DLB is not enough because these are considerably rare diseases
compared with AD [28]. A larger sample size would yield more reliable results. Third, it is also
impossible to know whether differences in nutritional status among dementia diagnostic
groups results from eating behavior that are typical for each diagnostic group, or if malnutri-
tion itself causes certain types of dementia. The fourth limitation is that the participants were
all outpatients and therefore their dementia was relatively mild and their level of nutrition was
generally good. Our research should be viewed as preliminary for these important limitations,
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and further researches are needed that examine the possibility of malnutrition multidimen-
sionally in DLB and FTLD using larger sample sizes.

In conclusion, serum albumin and hemoglobin were lower among patients with DLB and
FTLD than among those with AD when adjusting for age. This is a preliminary study; more
substantive research is needed to clarify the factors that cause differences in albumin and
hemoglobin levels among dementia diagnostic groups. Also, family caregivers of dementia
patients with biochemical markers of malnutrition did not recognize patients’ loss of appetite
or weight loss. It is important to understand the discrepancy between biomarkers and caregiv-
ers’ impression of nutritional status in the clinical setting. Multidimensional nutritional assess-
ment in patients with dementia (e.g., BMI, meal survey, and more extensive nutritional
markers such as folate, vitamin B and D) would be needed in future studies.
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