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Table 4 Prevalence of BPSD and median of the median distance moved per day according to the presence or absence of BPSD in descending

order of prevalence (n = 28)

NPI-NH subscales Prevalence of BPSD (%)

Median of the median distance moved per day (m)

BPSD (+) BPSD (-) P-value'
Agitation 50 3667 2695 0.71
Apathy 39 2317 3190 0.94
Irritability 36 4628 1858 0.70
Aberrant motor behaviour 32 4572 2030 0.77
Night-time behaviours 32 4649 1994 0.08
Appetite changes 32 3495 2706 0.63
Disinhibition 21 4991 2262 0.0421
Delusions 18 1527 3134 0.17
Hallucinations 18 2868 2843 0.12
Depression 11 4714 3189 0.20
Anxiety 7 2091 2905 0.67
Euphoria 7 6570 2547 0.17

T Wilcoxon rank sum test. BPSD, behavioural and psychological symptoms of dementia; NPI-NH, Neuropsychiatric Inventory Nursing

Home Japanese version.

Association between the median

distance moved per day and BPSD
Of 40 patients, 12 patients were excluded from this
analysis because consecutive 7-day monitoring data could
not be obtained due to (i) leaving hospital for the weekend
or (ii) being isolated in the private room during NPI-NH
evaluation period. Of the remaining 28 patients, the
median of the median distance moved per day was
2936 m.

The prevalence of BPSD varied greatly (Table 4). Agi-
tation was the most common BPSD, followed by apathy
and irritability. Conversely, euphoria and anxiety were
the least common BPSD. When the median distance
moved per day for those with each positive BPSD was
compared with those with negative BPSD, only
disinhibition reached statistical significance (Table 4).

DISCUSSION

The current study found a wide variation in the median
distance moved per day in 40 AD patients measured by
the IC tag monitoring system, and age and cognitive func-
tion explained 47% of the variance. Severity and duration
of dementia, and of the 12 symptoms measured by NPI-
NH, only disinhibition was significantly associated with
the median distance moved per day.

A major strength of our study was a quantification of
wandering in terms of the median distance moved per day
in AD patients around the clock for over 2 month period.
There are studies which direct observation of dementia
patients was used. However, observation per session was
short in duration and total duration of observation was
mostly few days.6 Further, scales used to measure wan-
dering were administered by caregivers with various defi-
nition of wandering. '2-1* This makes it difficult to compare
among studies.

Physical stamina to walk will decrease with advancing
age, and our finding is in accordance with this hypothesis.
However, previous studies reported contradictory find-
ings. There was an inverse association between age and
wandering in a US study,‘4 whereas the other multicenter
US study reported positive association.” In a Taiwanese
study no association was found."

These inconsistencies might reflect the differences in
the definition and measurement of wandering. All afore-
mentioned studies used different scales to measure
BPSDs. In one US study by Colombo et al.,' aberrant
motor behaviour, one of the 12 NPI-NH subscales, was
used to measure wandering in institutionalized PWD.
Aberrant motor behaviour has seven items which pri-
marily evaluates repetitive activities, and pacing (back
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and forth movements) is one of them. In the other US
study by Cooper et al., the definition of wandering was
not described in the paper whereas reporting patient’s age
was a positive predictor of wandering (P < 0.041) with
adjustment for an MMSE (P <0.001) in a logistic
model.” In the Taiwanese study,'2 BEHAVE-AD was used
to measure wandering, in which wandering was defined as
‘wandering around the ward or wandering from home or
caregiver’.

Cognitive declines are also a predictor of the median
distance moved per day in our study, and it is in concordant
withall the previous studies. 12715 Although measurement of
wandering differed among studies, these scales measure
BPSDs which manifest as the cognitive function decline.

Duration of dementia was expected to be associated
with the median distance moved per day; however, this
hypothesis was rejected in our study. Progression of AD
might differ between those with young onset and those
with late onset. Our sample size was too small to control
for age at onset of AD. The US study by Cooper et al. also
found a lack of association between the duration of
dementia and Wanderin:c:{.25 A few factors might explain a
lack of association. Firstly, at institutional settings,
patients with dementia are admitted for a variety of
reasons, which could not be related to the duration of
dementia. Secondly, onset of dementia symptoms might
not be accurately reported if the patient had not had
household members.

Severity of dementia measured by CDR was not asso-
ciated with the median distance moved per day mainly due
to the variability within the group. Further, CDR is a
qualitative evaluation of mental function as well as usual
activities such as social function and self-care.”® These
activities did not directly relate to the median distance
moved per day.

With the exception of disinhibition, the median dis-
tance moved per day did not differ significantly between
those with and without BPSDs measured by NPI-NH.
Some of the subscales related to agitation, such as night-
time behaviour, might have been type 2 error due to the
low prevalence.

Our study was limited to the measurement of the
median distance moved per day, and other dimensions of
wandering were not measured. In the future study, wan-
dering related to care burden needs to be quantified with
objective measurement in order to evaluate interventions.
There are patients with excessive ambulation, and this
group of patients needs to be examined further for

© 2013 Wiley Publishing Asia Pty Ltd

appropriateness of the activity levels. These excessive
wandering could be related to the region of the brain
affected which could be identified with advancing technol-
ogy. The other limitation is that the patient’s movement
within their room was not monitored, and our study
might have underestimated the ambulation in some
patients who tended to move around in their room.

In summary, the IC tag monitoring system was used to
describe the degree of ambulation in terms of the median
distance moved per day in institutionalized AD patients
over a 2 month period, and factors associated with the
median distance moved per day were explored. In total,
40 patients were monitored. The median distance moved
per day varied from 276 m to 12 336 m, with a median of
1610 m. In a multiple linear regression, patients’ age and
cognitive function explained 47% of the variance in the
median distance moved per day. In terms of BPSD, only
disinhibition reached the statistical significance.
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Aim: In Japan, the government and media have
become aware of the issues of early onset dementia
(EOD), but policies for EOD have not yet been
established and support systems are inadequate. To
provide practical data about EOD, a two-step postal
survey was performed.

Methods: A questionnaire requesting information on
EOD cases was sent to target institutions in five catch-
ment areas in Japan. According to the answers from
the institutions, we estimated the prevalence of EOD
using census data and determined the illnesses
causing EOD. As a quality control study, the authors
reviewed every diagnosis in a quarter of the reported
cases using the medical and psychiatric records and
neuroimaging data. This study was conducted from
2006 to 2007.

Results: Information from 2469 patients was col-
lected from 12 747 institutions, and 2059 subjects
with EOD were identified. The estimated prevalence
of EOD was 47.6 per 100 000 {95% confidence
interval, 47.1-48.1) for all of Japan. Of the illnesses
causing EOD, vascular dementia (VaD) was the
most frequent (39.8%), followed by Alzheimer's
disease.

Conclusions: The prevalence of EOD in Japan
appeared to be similar to that in Western countries.
However, unlike previously reported international
experience, VaD was the most frequent cause of EOD
in all catchment areas in Japan.

Key words: Alzheimer's disease, eatly onset demen-
tia, prevalence, vascular dementia.

IN DEVELOPED COUNTRIES, dementia with
onset before the age of 65 years, defined as early
onset dementia {(EOD), has presented a unique
challenge to society and those who care for such
individuals.!

In Japan, although several reports have described
the prevalence of EOD and the frequency of illnesses
causing EOD, their results differ depending on the
study settings. Two university-hospital-based studies
reported that the most common dementia diagnosis
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was Alzheimer’s disease (AD).>® On the other hand,
one community-based study and one nationwide
study, including five catchment areas, reported that
the most frequent illness causing EOD was VaD.*®
Recently, we reported on a population-based study
in a single catchment area with a population of
3 million.® Our study revealed also that vascular
dementia (VaD) was the most common cause of
EOD. Using the same methodology in a much larger
population of over 9 million, we estimated the preva-
lence of EOD and examined the prominence of VaD
among illnesses causing EOD.

METHODS

This study was conducted in five catchment areas in
Japan: Ibaraki (population, 3 million), Gunma (2
million), Toyama (1 million), Ehime (1.5 million)
and Kumamoto (1.8 million). These areas are repre-
sentative of Japan's geographic, economic and educa-
tional composition. The productive-age population
ratio of all Japan was 65.5 in 2006 and 65.0 in 2007,
and in those five areas the average was 63.1 (range
61.3-66.0). Therefore, in order to reduce the influ-
ence of biased sample populations, prevalence in
each area was adjusted using the standardized popu-
lation. EOD subjects were defined as those whose age
at onset and age on the census day was less than 65
years. The observation period in each area was 6
months: from 1 April to 31 October 2006 for Ibaraki
and Gunma, from 1 April to 31 October 2007 for
Toyama, and from 1 July to 31 December 2007 for
Ehime and Kumamoto (Fig. 1). The reason why this
period was employed was to allow direct comparison
with a previous Japanese EOD study, which used 6
months.®

The survey was approved by the local ethics com-
mittees, including those of the University of Tsukuba,
Kumamoto University, Ehime University, Gunma
University, and Toyama Medical Association.

Step 1

A questionnaire was mailed to all of the following:
medical institutions (including psychiatric and neu-
rological hospitals and clinics), home-visit nursing
services, long-term care insurance (LTCI)-related
facilities, local branches of prefectural health, and
local welfare commissioners. In Japan, all care services
for community-dwelling individuals with EOD are
provided by a publicly funded LTCI, which is separate
from medical care insurance.
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Each institution was asked, ‘'How many EOD
patients did you care for in the last 6 months? The
criteria for the diagnosis of dementia were based on
the DSM-ITI-R.”

Step 2

For the second step, respondent institutions with one
or more cases were asked to provide additional patient
data, including: initials, demographics, coexisting ill-
nesses, duration and type of dementia, illnesses
causing dementia (in the case of VaD, specifying the
subtype of cerebrovascular disease [CVD]), severity of
dementia, and functional status. Patients were then
classified into subgroups according to the cause of
dementia. AD, vascular dementia and alcohol-related
dementia were defined according to the DSM-IV.8 It is
noteworthy that, in contrast to other VaD criteria,
including National Institute of Neurological Disor-
ders and Stroke and Association Internationale pour la
Recherché et I'Enseignement en Neurosciences,’ the
DSM-IV criteria for VaD requires neither temporal
relation between dementia and recognized stroke nor
progressive cognitive decline. Dementia with Lewy
bodies (DLB) and Parkinson's disease with dementia
(PDD) were diagnosed according to the revised crite-
ria for the clinical diagnosis of dementia with Lewy
bodies,'® and frontotemporal lobar degeneration
(FTLD) was diagnosed according to the Lund and
Manchester Criteria."" Finally, patients fulfilling the
DSM-III-R criteria for dementia but not fulfilling cri-
teria for any of the above diagnostic categories were
designated ‘Other’. Individuals with two or more
comoribid diseases causing dementia, such as AD with
VaD, were classified as ‘overlap” and included in the
‘Other’ category.

The age at onset of disease was defined as the age of
the patient at which the earliest conclusive dementia
symptom was noticed by caregivers or other close
informants.

Determination of dementia severity was based on
the original manuals used by a previous Japanese EOD
study® for comparison. Three stages of severity were
defined as follows. Mild: the person can mostly live
independently, with adequate personal hygiene and
relatively intact judgment, but social activities and
employment are both significantly impaired. Moder-
ate: independent living is fraught with hazard to the
extent that supervision is required. Severe: there is
severe impairment of daily activities and continual
supervision is needed.

© 2013 The Authors
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Figure 1. Map of Japan and schedule of each catchment area’s survey.

Answers to the additional information for reported
cases from non-medical institutions were based on
comments by the consulting physicians.

It should be noted that in Japan acute illnesses,
including stroke, are diagnosed and managed ini-

© 2013 The Authors

tially in hospitals then intensive rehabilitation units,
prior to discharge home or to longer-term care in
LTCI institutions. Degenerative illnesses are usually
managed in specialist hospital outpatient clinics,
prior to LTCI institutions for advanced stages. Hence,
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almost all patients in this study would have received
specialist evaluation at some stage of their illness, and
hence their assigned diagnoses should be clinically
accurate.

Quality control

In order to validate the accuracy of reported diagnoses,
we conducted a quality control (QC) study using data
from a quarter of the reported cases. We selected the
institutions for this sub-study in descending order of
reported case numbers. The authors of this paper
visited such institutions and reviewed the patients’
medical and psychiatric records and neuroimaging
data, including magnetic resonance imaging (MRI),
computed tomography (CT) and single photon emis-
sion computed tomography (SPECT). A separate diag-
nosis was made independently for each subject. In this
way, the accuracy of the diagnosis of the attending
physician from each institution could be evaluated.

Statistical analysis

The data to estimate the prevalence are based on the
last governmental reports before the start of the obser-
vation period. The reports were published on 1 April
2006 for Ibaraki, on 1 October 2006 for Gunma and
on 1 October 2007 for Toyama, Ehime, Kumamoto
and the whole of Japan. The population denomina-
tors used were derived from census data of the target
areas.

In each area, in order to reduce sampling bias due
to case reporting failures, we adjusted using the
response rates. The reciprocal of the product of the
response rate for steps 1 and 2 (sample weight) was
calculated, and the number of EOD patients was esti-
mated using the sample weight multiplied by the
reported number of cases as follows.

n; = reported number of dementia cases by area i and
age strata j
w; = sampling weight of area ;
Py = population of area i and age strata j.
We defined the estimated number of dementia cases
of area i, age strata j
as my = will;.
. 2 my;
and the estimated prevalence per X as A; = —X.
Yy
Then, the estimated prevalence was adjusted by the
standardized population, and the weighted average
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prevalence was calculated for the purpose of reducing
the influence of different population distributions as
follows.

Tj=all Japan population of age strata j at study

i
315
The estimated prevalence adjusted by the stand-

ardized population in area i was obtained by

=% j N jxip
We defined the population of area i as Pi= X;P;.
The weighted average prevalence was obtained by

T=3.7;

and ®; = —Z——’&
The EOD prevalence for the total Japanese popu-
lation was estimated by integration of the adjusted
prevalence in the five catchment areas. We regard-
ed this prevalence as the Japanese standardized
prevalence.

We calculated 95% confidence intervals {CI) based
upon a standard normal distribution. The signifi-
cance of differences between rates was estimated by
%’-test or Fisher's exact tests. All analyses were carried
out using SAS version 9.1 (sAs Institute, Cary, NC,
USA) and R version 2.8.1 (The R Foundation for
Statistical Computing, Vienna, Austria).

period §; =

RESULTS

As shown in Table 1, information from 2469 patients
was collected from 12 747 institutions. Approxi-
mately 50% of the diagnoses were made in hospitals
or clinics, and only 10% by general practitioners. For
the remaining cases mainly cared for in LTCI institu-
tions, diagnoses were made by either specialists or
general practitioners to consider the appropriateness
of their admission before the patients moved into
their LTCI institutions.

After careful review of the answer sheets, patients
with the following diagnoses were excluded: schizo-
phrenia (n=38), developmental disorder (n=38),
depression (n=6), and other non-dementia disor-
ders (n = 25). None of these patients were considered
to have had concomitant EOD. Fifty-six patients were
excluded because their age on the census day was
over 65, although their age at onset of dementia was
less than 65.

We received reports from two or more institutions
for the same 157 cases. Consequently, 176 reports for

© 2013 The Authors
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Table 1. Response rates of the postal surveys
Step 1 Step 2
Target Response Target Response Reported

Institutions population n' rate (%) population n' rate (%) cases
Hospitals 1489 1231 (82.7) 254 210 (82.7) 1429
Clinics 5573 4622 (82.9) 151 119 (78.8) 276
Health service facilities 385 326 (84.7) 95 81 (85.3) 185
Special nursing homes 919 847 (92.2) 137 112 (81.8) 214
Group homes 812 733 (90.3) 97 78 (80.4) 123
Welfare service center for 464 427 (92.0) 12 11 (91.7) 115

disabled people
Day center 362 332 (91.7) 45 37 (82.2) 66
Home-visit nursing 488 266 (54.5) 38 35 (92.1) 62

facilities
Welfare living centers 356 316 (88.8) 47 42 (89.4) 80
Government services 156 139 (89.1) 13 ‘ 12 (92.3) 20
Local welfare 201 186 (92.5) 14 9 (64.3) 28

commissioners :
Care managers 1542 1156 (75.0) 174 147 84.5) 233
Total 12747 10 582 (83.0) 1077 893 (82.9) 2901
"Number of respondent institutions.

the 157 cases were excluded. Among these cases, nine
received different diagnoses according to the infor-
mants: AD and DLB for four cases, AD and brain
infection for one, AD and Behcet's disease for one,
AD and FILD for one, AD and alcohol-related
dementia for one, and VaD and alcohol-related
dementia for one. Overall percent agreement of diag-
nosis for the 157 doubly or triply reported cases was
95.1%, and the percent for 40 of the 157 patients
with diagnosis of VaD was as high as 97.5%.

For the cases lacking diagnostic agreement, we pri-
oritized the diagnoses according to the following
order: diagnosed by neurologists or psychiatrists at
general hospitals, including university hospitals; diag-
nosed by psychiatrists or neurologists; diagnosed by
physicians at general hospitals; diagnosed by physi-
cians at clinics; and diagnosed by physicians from
other health-care facilities. The final sample popula-
tion comprised 2059 subjects (61.0% male). The
mean age and age at dementia onset on the census day
were 56.4 years (SD, 8.0; range, 18-64 years) and 51.3
years (9.8; 18-64 years), respectively.

As shown in Figure 2, of the illnesses causing EOD,
VaD was the most frequent (40.1%), followed by
AD (24.3%), head trauma (8.4%), FILD (3.6%),
alcohol-related dementia (3.2%), DLB/PDD (2.8%)

© 2013 The Authors

and others (14.2%). The ‘Other’ category included
seven subcategories: dementia secondary to neuro-
degenerative disorders (4.4%), for example, spinocer-
ebellar degeneration, multiple system atrophy and
progressive supranuclear palsy; infection (3.1%);
surgery for brain tumor (1.9%); hypoxia (1.4%); other
organic brain syndrome (2.9%), for example, normal
pressure hydrocephalus and epilepsy; unknown
dementia (3.4%); and overlap (0.5%). Six patients
with both AD and VaD were included in the overlap
category. The main subtypes of VaD were single
large infarction (37.3%), intra-cerebral hemorrhage
(35.7%), and subarachnoid hemorrhage (18.6%)
(Fig. 2). Table 2 shows the prevalence rate of AD and
VaD by sex for each catchment area. The most frequent
illness causing EOD was VaD for men in all catchment
areas, and AD for women in four areas. There was no
significant difference in the distribution of VaD and
AD for both sexes among the catchment areas. The
prevalence of dementia in terms of dementia severity
and the ratio for living places are shown in Table 2.
The QC evaluations were performed for 545 EOD
individuals (26.5%). The percentage of agreement
between the authors and doctors at the selected insti-
tutions for diagnosis of overall dementia was 98.9%
and for VaD, it was 100%. The frequency of illnesses

Psychiatry and Clinical Neurosciences © 2013 Japanese Society of Psychiatry and Neurology
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2.8%

3.2%

3.6%

All patients

Figure 2. Distribution of diagnoses. All patients: (B) vascular dementia (VaD); ([]) Alzheimer's disease;
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VaD patients

Head trauma;

(8) frontotemporal lobar degeneration; (f) alcohol-related dementia; (F1) dementia with Lewy bodies/Parkinson’s disease
with dementia; and () Others. VaD patients: (g) Large cortical infarct; ([]) Cerebral hemorrhage; (B1) Subarachnoid hemorthage;
(8) Unspecified; (F1) Mixed cerebrovascular disease; () Multiple infarction; and () Others.

causing EOD was calculated for two subgroups
among the target individuals: university hospitals
(n=252) and others (n = 293). There were significant
differences between the two groups (P < 0.0001):
higher frequencies of AD (46.0%) and DLB (11.9%)
and lower frequencies of VaD (6.3%) for the univer-
sity hospital group. We reviewed CT or MRI images
for 26.5% of patients during the 6-month study
period and 18.6% after 6 months retrospectively
because we offered quality control after we received
the reports from institutions.

The total estimated number of patients adjusted by
the standardized population of Japan was calculated
to be 37 800. The prevalence rate in those aged 18-64
yearswas 47.6 per 100 000 (95%Cl, 45.5-49.7). From
the age of 30 onwards, the prevalence rate of dementia
approximately doubled with each 5-year increase in
age (Table 3).

DISCUSSION

To our knowledge, this is the largest population-based
epidemiological study targeting EOD. There was no

significant difference between our study and those
from Western countries (Table 4) in the prevalence of
all types of EOD combined.*>*-"

The proportion of illnesses causing EOD was quite
different from the UK. Harvey et al.'® reported causes
there as AD 34%, VaD 18%, FTLD 12%, DLB 7%,
alcoholic dementia 10%, and others 19%. Ratnavalli
et al."” reported that primary degenerative dementias
accounted for 71%, of which 35% were AD and 22%
were FILD. Namely, our study showed prominence
of VaD, especially in men.

A nationwide study of Japanese EOD prevalence
in 1997 also reported a higher prevalence of VaD
(43.9%) than AD (16.8%).° The Strategies against
Stroke Study for Young Adults in Japan (SASSY-
Japan) used data from 7245 stroke patients from
18 centers and compared the salient features of
stroke in younger (<50 years old) and older groups
(<51 years old)."®* The SASSY-Japan study reported
that male sex was a risk factor for the younger
group. Even in Western countries, men have higher
stroke prevalence than women, especially at young
ages.”

© 2013 The Authors
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Table 2. Comparison of five catchment areas
Total Ibaraki Gunma Toyama Ehime Kumamoto P-value
Total population 9370 651 2965931 2019120 1105312 1452 000 1828288 -
(all ages)
Target population aged 5664 741 (50.2) 1862942 (51.2) 1238395(50.9) 654 646 (50.3) 848 641 (49.1) 1060 137 (48.6) -
18-64 years,
male (%)
Estimated number 2965 761 748 258 504 694 -
of patients
Prevalence' for age 52.4 40.8 60.4 39.4 59.4 65.5 -
range 18-64
Prevalence® for age 103.2 83.3 121.0 81.6 1147 120.8 -
range 45-64
Prevalence' of AD and
VaD by sex
Male
VaD 26.0 23.5 40.2 14.6 29.5 29.8 0.012
AD 9.7 9.0 11.8 121 14.3 8.0 0.448
Female
VaD 11.9 12.0 14.1 7.4 12.6 16.7 0.675
AD 13.4 129 16.7 13.4 11.9 17.7 0.779
Both sexes
VaD 19.1 18.1 27.4 11.0 21.3 231 0.113
AD 11.6 10.9 14.2 12.8 13.1 13.0 0.978
Severity of dementia
Mild 24.3% 25.3% 24.3% 19.0% 22.8% 25.0% -
Moderate 33.2% 29.0% 36.3% 29.9% 32.6% 37.9% -
Severe 35.5% 36.0% 34.5% 46.0% 39.2% 29.4% -
Living places
Hospitalized and 29.4% 36.8% 21.2% 30.8% 47.2% 35.8% -
institutionalized
Living at home 38.3% 47.5% 62.1% 42.2% 40.5% 59.1% -
Missing 32.3% 15.7% 16.7% 27.0% 12.3% 5.1%
Prevalence per 100 000 population.
AD, Alzheimer’s disease; VaD, vascular dementia.

Although several explanations, including the role
of estrogen, have been proposed, the true reason why
Japanese men are more vulnerable to stroke than
women remains an open question. At any rate, the
high frequency of VaD in men accounts for the main
result. On the other hand, it should be noted that
AD prominence in women was observed in four of
the five areas. Another important issue is the differ-
ence between presenile and senile populations in
Japan in the pathogenesis of VaD. The SASSY-Japan
reported that cerebral and subarachnoid hemorrhage
were the major cause of presenile stroke, whereas
lacunar infarction was the major cause in senile
stroke victims. Our study also revealed that cerebral
and subarachnoid hemorrhage were the major cause
of EOD. Additionally, a population-based study of
persons aged 65 years and older in a Japanese com-
munity found that the most frequent illness caus-

© 2013 The Authors

ing VaD was multiple lacunar infarction.”® Taken
together, the causes of stroke in the younger popula-
tion appear to be quite different from those affecting
the older population.

Our QC study and the examination of doubly or
triply reported cases showed a high concordance
between the diagnosis of illnesses causing EOD in
general and VaD in particular. The QC also revealed
that the most common EOD-causing illness was AD
for all of the five university hospitals, which replicated
the results of previous university-hospital-based
EOD studies in Japan.’? On the other hand, VaD was
the leading cause for patients in the non-university
hospitals. Considering the above-described Japanese
medical system for acute and degenerative illnesses,
this difference may be understandable. A possible
reason for the discrepancy between the university-
hospital-based diagnoses and those in other institu-
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Table 3. Prevalence of early onset dementia in Japan

Japanese population (thousands)  All causes of dementia Male Female
Age range,
years Total Male Female n' Prevalence 95%CI* n Prevalence 95%Cl n Prevalence  95%CI
18-19 2618 1341 1277 21.6 0.8 (0.5-1.3) 219 1.6 (1.1-2.5) 0.0 0.0 0.0-0.3
20-24 7238 3716 3521 367.3 5.1 4.6-5.6 289.5 7.8 6.9-8.7 78.6 2.2 1.8-2.8
25-30 7795 3967 3828 451.6 5.8 5.3-6.4 330.5 8.3 7.5-9.3 120.3 3.1 2.6-3.8
30-34 9363 4748 4615 552.6 5.9 5.4-6.4 4349 9.2 8.3-10.1 117.0 2.5 2.1-3.0
35-39 9426 4763 4663 839.8 8.9 8.3-9.5 5392 113 10.4-12.3 301.8 6.5 5.8-7.2
40-44 8220 4141 4079 12184 14.8 14.0-15.7 766.3 185 17.2-19.9 4556 11.2 10.2-12.2
45-49 7733 3879 3854 20949 27.1 26.0-28.3 1303.7 33.6 31.8-35.5 795.5 20.6 19.3-22.1
50-54 8051 4018 4033 41636 51.7 50.2-53.3 27373 68.1 65.6-70.7 1407.9 349 33.1-36.8
55-59 10433 5162 5271 12006.8 115.1 113.0-117.2 7 460.2 144.5 141.3-147.8 44928 85.2 82.8-87.8
60-64 8473 4130 4343 160369 189.3 186.2-192.1 91735 222.1 217.6-226.7 6740.3 155.2 151.5-158.9
18-64 79 350 39865 39484 377535 47.6 47.1-48.1 230569 57.8 57.1-58.6 145098 36.7 36.2-37.4
45-64 34690 17189 17501 34302.2 98.9 97.8-99.9 20674.7 1203 118.7-121.9 13436.5 76.8 75.5-78.1

tEstimated number of patients. *95%CI: based on standard normal distribution. CI, confidence interval.

tions might be that cerebrovascular disease as an
underlying illness of VaD is a common disease in
middle age, so patients usually get medical treatment
in general hospitals in Japan. On the other hand, early
onset AD and DLB are still difficult to diagnose, so
patients are referred from general hospitals or clinics
to university hospitals for detailed examination.

The prevalence of FTLD in this study was lower
than that in the UK (15.4%)'*'¢ and the Nether-

lands (15.1%)."7 One possible reason is the rarity of
familial FTLD cases in Japan, but otherwise the cause
of this finding remains unknown.!

A limitation of the current study is that we could
not confirm the accuracy of the diagnosis by neuro-
pathological examination. Thus it remains possible
that pathological diagnoses might alter the distribu-
tion due to mixed pathologies,?* and vascular lesions
might co-exist with other pathologies reducing the

Table 4. Comparison of prevalence of dementia per 100 000 in the 30-64-year-old age group among studies
Population
Authors Year Country Place Age range at risk n Prevalence Target
Mbolsi et al."? 1982 Finland Turku 45-54 - 10 51.0 All dementia
55-64 24 144.0 -
Kokmen et al.® 1989 USA Rochester 45-49 - 2 770 All dementia
50-54 - 1 40.0 -
55-59 - 2  86.0 -
60-64 - 5 249.0 N
Newens et al.'* 1993 UK Northern 4564 655 800 227  34.6 AD
Health Region
Ohshiro et al.* 1994 Japan Tottori 40-64 209 621 100 814 All dementia
Ichinowatari et al.®> 1997 Japan 5 catchment areas 18-64 3729706 1203 48.1 All dementia
Ratnavalli et al.”® 2002 UK London 45-64 326 019 59 81.0 All dementia
Harvey et al.' 2003 UK - 30-64 240 766 130 54.0 All dementia
Rosso et al."” 2003 Netherlands Zuid-Holland 30-59 1435769 21 1.5 FTLD
Present study 2009 Japan 5 catchment areas 18-64 9370651 2059 47.6 All dementia
AD, Alzheimer's disease; FTLD, frontotemporal lobar degeneration; VaD, vascular dementia.

© 2013 The Authors
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overall significance of vascular disease as a sole cause
of the cognitive impairment. In addition, although
EOD is likely to come to medical attention, it is
possible that a certain proportion of individuals with
EOD might not have been detected. For the purpose
of reducing such referral bias, case ascertainment was
thoroughly made by surveying both medical institu-
tions and non-medical (LTCI) facilities. As a result,
the present study attained very high response rates.

Finally, in Japan the government and media have
become aware of the issues of EOD, but policies for
EOD have not yet been established and support
systems for early onset dementia are inadequate. We
hope this study may provide, not only for Japan but
also policy-makers in other countries, basic data to
estimate budgets for evaluating and enabling an
optimal EOD health-care policy.
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ABSTRACT

Background: Previous studies in western countries have shown that about 30%-50% of patients with
frontotemporal lobar degeneration (FI'LD) have a positive family history, whereas the few epidemiological
studies on FTLD done in Asia reported much lower frequencies. It is not clear the reason why the frequencies
of FTLD with positive family history were lower in Asia. Furthermore, these findings were not from studies
focused on family history. Therefore, it is necessary to conduct further studies on the family history of FTLD
in Asia. This international multi-center research aims to investigate the family histories in patients with FTLD
and related neurodegenerative diseases such as progressive supranuclear palsy (PSP), corticobasal syndrome
(CBS), and motor neuron diseases in a larger Asian cohort.

Methods: Participants were collected from five countries: India, Indonesia, Japan, Taiwan, and Philippines. All
patients were diagnosed with behavioral variant frontotemporal dementia (bvFTD), semantic dementia (SD),
progressive non-fluent aphasia (PA), frontotemporal dementia with motor neuron disease (FTD/MND), PSP,
and corticobasal degeneration (CBD) according to international consensus criteria. Family histories of FTTL.D
and related neurodegenerative diseases were investigated in each patient.

Results: Ninety-one patients were included in this study. Forty-two patients were diagnosed to have bvFTD,
two patients had FTD/MND, 22 had SD, 15 had PA, one had PA/CBS, five had CBS and four patients had
PSP. Family history of any FTLD spectrum disorder was reported in 9.5% in bvFTD patients but in none of
the SD or PA.

Conclusion: In contrast to patients of the western countries, few Asian FTLD patients have positive family
histories of dementia. '

Key words: Asia, epidemiology, family history, bvFTD, FTLD

Introduction

Frontotemporal lobar degeneration (FTLD) is
the second most common cause of early-onset
dementia after Alzheimer’s disease (AD; Neary,
1999). FTLD includes three clinical subtypes:
frontotemporal dementia (bvFTD or behavioral
variant FTD) characterized by a progressive
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Department of Neuropsychiatry, Faculty of Life Sciences, Kumamoto
University Hospital, 1-1-1, Honjo, Chuo-ku, Kumamoto-city 860-
8556, Japan. Phone: +81-96-373-5566; Fax: +81-96-373-5566. Email:
rmikeda@kumamote-uacp. Received 19 Oct 2013; revision requested 1 Dec
2013; revised version received 9 Mar 2014; accepted 16 Mar 2014.

deterioration of behavior and personality, as well
as semantic dementia (SD) and progressive non-
fluent aphasia variants of progressive aphasia
(PA; Neary er al, 1998). The broader FTLD
spectrum also includes FTD with motor neuron
disease (FTD/MND) and parkinsonian syndromes
such as progressive supranuclear palsy (PSP) and
corticobasal degeneration (CBD). While CBD
requires a pathological diagnosis, the purely clinical
entity is termed corticobasal syndrome (CBS).
Researches in western countries frequently report
a strong family history in FTLD patients. In a
community-based study by the Cambridge group,
almost one-third of the participants (29%) with
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FTLD had a positive family history (Ratnavalli
et al., 2002). In a nationwide survey in the
Netherlands, 38% of FTLD patients had one or
more first-degree relatives with dementia before the
age of 80 years, compared with 15% of the control
participants (Stevens et al., 1998). In a hospital-
based study by the Manchester group (Snowden
et al., 1996), a family history was seen in all subtypes
of FTLD and 50 % of their bvFTD cases had a
positive family history, similar to the findings in
a Swedish series (Gustafson, 1987). On the other
hand, there are only few studies on heredity in Asian
FTLD patients. In the two clinic-based studies from
Japan, family history was either absent (Ikeda ez al.,
2004) or reported in less than 5% of FTLD patients
(Wada-Isoe et al., 2012). In a study from India, only
8.3% of bvFTD patients had a first-degree relative
affected with a FTLD spectrum disorder (Ghosh
etal., 2013). The authors of the study also suggested
that there could be distinctive behavioral patterns in
Asian patients with bvEFTD. Most patients in that
study showed florid behavioral symptoms even in
the early stages.

As advances in genetics and molecular pathology
usher in clinical trials with biologically driven,
disease-specific therapies for individual FTLD
subtypes, it becomes essential to ensure that cross-
cultural clinical and genetic differences in FTLD
and its related disorders are clearly recognized. With
this in mind, the present study aims to look at
the family history in the different FTLD spectrum
disorders in Asian countries.

Methods

Patients were recruited for the study from
consecutive outpatients who attended the following
Asian centers between January 2010 and December
2012: (1) Cognitive Neurology Unit, Depart-
ment of Neurology, Apollo Gleneagles Hospitals
(India), (2) Hasan Sadikin Hospital, Faculty of
Medicine, Padjadjaran University (Indonesia), (3)
Department of Neuropsychiatry, Faculty of Life
Science, Kumamoto University Hospital (Japan),
(4) St. Lukes Medical Center (Philippines), and
(5) Taipei Veterans General Hospital and Cardinal
Tien Hospital (Taiwan). All patients were examined
by senior neurologists or psychiatrists and were
assessed by a combination of careful medical
history, laboratory testing, morphological imaging
of brain such as magnetic resonance imaging (MRI)
or computed tomography (CT), and functional
imaging such as single photon emission computed
tomography (SPECT), whenever possible. In some
patients with severe behavioral symptoms, it was
difficult to perform functional imaging without

sedation. Patients were diagnosed with FTLD
(bvFTD, SD, PA), FTD/MND, PSP, and CBS
according to recognized diagnostic criteria (Brooks,
1994; Litvan et al., 1996; Neary er al., 1998;
Boeve er al, 2003). The National Institute of
Neurological and Communicative Disorders and
Stroke and the Alzheimer’s Disease and Related
Disorders Association ININCDS/ADRDA) criteria
(McKhann et al., 1984) were used to diagnose
Alzheimer’s disease. Only those patients who had
reliable informants such as their spouses, were
included in this study.

Each pedigree was investigated across five
generations (first- and second-degree relatives) for
any affected family member. Data obtained from
interviewing patients and family members were
used to make detailed family trees. The affected
family members were categorized according to
appropriate diagnostic criteria into one of the
following disorders: bvFTD, SD, PA, FTD/MND,
PSP, CBS, MND, Parkinson’s disease, and other
dementias. Age at onset and a medical history,
whenever possible, were also obtained. When
a family had more than one affected member,
only a single proband was included to avoid
overestimation.

All procedures followed the Clinical Study
Guidelines of Ethics Committee of Kumamoto
University Hospital, Apollo Gleneagles Hospitals,
Taipei Veterans General Hospital, National Yang-
Ming University Hospital, Hasan Sadikin Hospital,
St. Lukes Medical Center, and Cardinal Tien
Hospital, and were approved by the respective
internal review boards. A complete description of
the study procedures was provided to the patients
and their caregivers and written informed consent
was obtained from them.

Results

Ninety-one patients were recruited from the five
institutes. Demographic data are shown in Tabile 1.
Forty-two patients had a diagnosis of bvETD, two
patients had FITD/MND, 22 had SD, 15 had
PA, one had PA/CBS, five had CBS, and four
patients had PSP. One of the patients was clinically
diagnosed as FI'D/MND, who showed FTLD-
TDP pathology by brain biopsy. This patient and
two others were found to have the COORF72
mutation by genetic testing. The Mini-Mental State
Examination (MMSE) scores, Clinical Dementia
Rating (CDR) scores, average age at onset, and
duration of illness at presentation are summarized
in Table 2. The MMSE scores were not available
in 13 patients because of their severe behavioral
and/or language disturbances, while in four patients
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Table 1. Demographic data for the 91 patients with frontotemporal lobar degeneration spectrum disorders

NUMBER OF THE EACH DIAGNOSTIC GROUP

MEAN AGE MEAN
AT ONSET DURATION FTD/ PA/
N M/F (YEARS) (YEARS) BVFTD MND SD PA CBS CBS PSP

India 39 29/10 61.4 3.2 23 (15) 1) 5 (4) 3122 0 4(4) 303
Indonesia 4 0/4 55.0 5.5 3 (0) 0 0 0 10) 0 0
Japan 18 11/7 62.5 5.7 5 (4) 0 9 (5) 2@y 0 1) 1)
Philippines 7 1/6  57.7 3.1 5 (1) 0 0 20 0 0 0
Taiwan 23 8/15 63.2 2.7 6 (2) 1(0) 8 (2) 84 0 0 0
Total 91 49/42 61.5 3.7 42(22)  2(1) 2211 15(@®) 10 51 403

Notes: The numbers within brackets denote the number of male patients.
bvFTD = behavioural variant frontotemporal dementia; FTD/MND = frontotemporal dementia with motor neuron disease; SD =
semantic dementia; PA = progressive non-fluent aphasia; PA/CBS = progressive non-fluent dementia and corticobasal syndrome overlap;

CBS = corticobasal syndrome; PSP = progressive supranuclear palsy.

Table 2. Age, duration, MMSE scores, and CDR scores by diagnostic group

MEAN AGE MEAN | DISTRIBUTION OF CDR
DIAGNOSIS OF AT ONSET DURATION MMSE SCORE (0/0.5/1/2/3)
PATIENTS N (YEARS) (YEARS) SCORE (NUMBERS OF PATIENTS)
bvFTD 42 59.9 3.7 15.4 0/5/14/18/5*
FTD/MND 2 63.5 4.5 21.0 0/1/1/0/0
SD 22 59.5 1.8 14.3 0/4/12/1/3
PA 15 67.1 3.3 155 1/4/4/3/2
PA/CBS 1 76.0 5.0 - 0/0/0/1/0
CBS 5 64.0 1.7 18.2 0/1/2/2/0
PSP 4 61.3 3.3 21.5 0/1/2/0/0
Total 91 61.5 3.7 15.7 1/16/35/25/10

Notes: Numeral shows the number of patients in each CDR score.

Data of 13 cases in MMSE and 4 cases in CDR were could not available.

MMSE = Mini-Mental State Examination; CDR = Clinical Dementia Rating; bvFTD = behavioural variant frontotemporal dementia;
FTD/MND = frontotemporal dementia with motor neuron disease; SD = semantic dementia; PA = progressive non-fluent aphasia;
PA/CBS = progressive non-fluent dementia and corticobasal syndrome overlap; CBS = corticobasal syndrome; PSP = progressive

supranuclear palsy.

CDR scores were not recorded. Sixty-six patients
had information of all of their first-degree relatives.
They include 35 patients with bvFTD, 14 with
SD, seven with PA, one with PA/CBS overlap
syndrome, five with CBS and four with PSP. Data
on family history in the different FTLD spectrum
disorders are shown in Table 3. Family history of
any FTLD spectrum disorder was found in 5.5%
of all patients, 9.5% of those with bvFTD, 50% of
those with FTD/MND (out of only two patients),
but in none of those with SD, PA, PA/CBS, CBS,
and PSP. Among the four probands with bvFTD
and positive family history, two also had family
history of bvFTD, one had family history of PA,
and one had family history of MND.

One bvFTD proband had three family members
with FTD, including first-degree relatives, although
neither pathological nor genetic data were available
for any of them. Each of the other probands with
bvFTD had only one other family member with a

FTLD spectrum disorder. One of two probands
with FTD/MND had one family member with
MND. Family history of other dementias including
AD and undiagnosed dementias was found in
27.5% of all patients, 26.2% of bvFTD, 27.3% of
SD, 50% of PA, 75% of PSP, and in the only patient
with PA/CBS overlap, but in none with FTD/MND
or CBS.

Discussion

To date, family history in FTLD, reported mostly
from western European and North American
populations, has been seen in up to 40% of
patients, with roughly 10% of patients showing an
autosomal dominant inheritance pattern (Goldman
et al., 2005; 2007; van Swieten and Rosso, 2008).
Relevant data from Asia are sparse (Ikeda er al.,
2004; Ghosh er al., 2013). Our study is one of the
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Table 3. Family history data in each diagnostic group

FAMILY MEMBERS
AFFECTED WITH

FAMILY MEMBERS AFFECTED OTHER OR
WITH FTLD AND UNDIAGNOSED
RELATED DISEASES DEMENTIA
DIAGNOSIS OF
PATIENTS N N % N %
bvFTD 42 4 (including 1 MND) 9.5 11 26.2
FTD/MND 2 1 (MND) 50.0 0 0.0
SD 22 0 0.0 6 27.3
PA 15 0 0.0 4 26.7
PA/CBS 1 0 0.0 1 100.0
CBS 5 0 0.0 0 0.0
PSP 0 0.0 3 75.0
Total 91 5 5.5 25 27.5

Notes: FTLD and related diseases included FTLD spectrum disorders and MND. One patient with MND among four affecting family
members in bvFTD group: one affected family member with MND in the FTD/MND group.

bvFTD = behavioural variant frontotemporal dementia; FTD/MND = frontotemporal dementia with motor neuron disease; SD =
semantic dementia; PA = progressive non-fluent aphasia; PA/CBS = progressive non-fluent dementia and corticobasal syndrome overlap;

CBS = corticobasal syndrome; PSP = progressive supranuclear palsy.

largest reports of FTLD in an Asian population. A
positive family history of FTLD spectrum disorders
was found in 5.5% of our patients. Together with
the previous Asian studies, our findings, therefore,
support the infrequent occurrence of family history
in Asian FTLD patients. It might be due to
genetic differences between western and Asian
populations.

In our patients, only one proband with bvFTD
showed a clear autosomal dominant inheritance
pattern, whereas none of the SD patients
gave a family history of any FTLD spectrum
disorder. Goldman ez al. (200%) reported autosomal
dominant inheritance in 18.2% of their patients with
bvFTD and 1.9% of their SD patients, while Rohrer
et al. (2009) described this inheritance pattern in
20% of their bvFTD patients but not in their SD
patients. Goldman er al. (2005) also showed that
familial aggregation, in which there were three or
more affected family members, occurred in 8.1%
of bvFTD patients but not in SD patients, and that
18.2% of bvFTD patients and 15.1% of SD patients
had a single affected first-degree relative. In our
study, most of the bvFTD patients had sporadic
disease and only 2.4% of patients had a single
affected relative. Therefore, in Asia, the occurrence
of familial FTLD is undoubtedly lower than that in
the western countries.

In recent years, various genetic abnormalities
in microtubule-associated protein tau (MAPT),
progranulin (GRN), and C90ORF72 have been
associated with familial FTLD. In Asia, MAPT

mutations have been reported in familial SD
(Ishizuka er al., 2011), although typically in low
frequency (Wada-Isoe er al., 2012). These results
suggest that genetic factors for the development of
FTLD may have a less important role in the Asian
population. Rohrer ez al. (2009) demonstrated that
186 out of the 225 FTLD patients in their study
had no mutations in known genes such as MAPT,
GRN, valosin-containing protein (VCP), TARDP,
chromatin modifying protein 2B (CHMP2B), and
fused in sarcoma (FUS), and did not show strong
family history. Unknown genetic defects may be
associated with the development of many sporadic
FTLD cases.

There are several limitations in the current
study. First, although diagnosis of each proband
was based on comprehensive examination including
brain imaging, and followed recognized consensus
criteria, the information regarding family histories
were obtained by semi-structured interviews of
the proband and family members. It was thereby
difficult to confirm the diagnosis in many deceased
or distant family members. Second, for most of our
patients the diagnosis was based on clinical criteria
and was not confirmed by definite pathological or
genetic tests. However, going by the number of
patients with FTLD spectrum disorders recruited
for this study, this may be the largest research
to date focusing on the family history of these
disorders in Asia. This could, therefore, form the
basis for future neurogenetic research in Asian
countries.
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Conclusion

Previous epidemiological studies have suggested
that familial FTLD was rare in Asian countries.
The current study, by focusing on family history in
FTLD patients, demonstrated that, unlike patients
from western countries, few Asian FTLD patients
have a positive family history of dementia. Future
research could explore possible reasons underlying
these differences.

Conflict of interest

None.

Description of author’s roles

R. Fukuhara participated in the study design,
analyzed the data, and wrote the paper. A. Ghosh,
J. Fuh, J. Dominguez, and P. A. Ong carried
out clinical assessment, collected the data, and
edited and revised the paper. A. Dutt and Y. Liu
carried out clinical assessment and collected data.
H. Tanaka carried out clinical assessment, collected
the data, and assisted the analyses. M. Ikeda
participated in the study design, and editing and
revising the paper. All of the authors contributed to
and approved the manuscript.

Acknowledgments

This research was administered as a part of
the scientific research conducted by the Ministry

of Education, Culture, Sports, Science and
Technology of Japan for M.L (Grant No.
23591718).
References

Boeve, B. F., Lang, A. E. and Litvan, I. (2003).
Corticobasal degeneration and its relationship to
progressive supranuclear palsy and fronto-temporal
dementia. Annals of Neurology, 54 (Suppl. 5), S15-S19.

Brooks, B. R. (1994). El Escorial World Federation of
Neurology criteria for the diagnosis of amyotrophic lateral
sclerosis. Subcommittee on motor neuron
diseases/amyotrophic lateral sclerosis of the World
Federation of Neurology Research Group on
neuromuscular diseases and the El Escorial “Clinical Limits
of Amyotrophic Lateral Sclerosis” workshop contributors.
FJournal of the Neurological Sciences, 124, 96-107.

Family history of FTLD in Asia 5

Ghosh, A., Dutt, A., Ghosh, M., Bhargava, P. and Rao,
8. (2013). Using the revised diagnostic criteria for
frontotemporal dementia in India: evidence of an advanced
and florid disease. PLoS ONE, 8, €60999.

Goldman, J. S. et al. (2005). Comparison of family histories
in FTLD subtypes and related tauopathies. Neurology, 65,
1817-1819.

Goldman, J. S., Adamson, J., Karydas, A., Miller, B. L.
and Hutton, M. (2007). New genes, new dilemmas:
FTLD genetics and its implications for families. American
Fournal of Alzheimer’s Disease and Other Dementias, 22,
507-515.

Gustafson, L. (1987). Frontal lobe degeneration of
non-Alzheimer type. II. Clinical picture and differential
diagnosis. Archives of Gerontology and Geriatrics, 6, 209—
223.

Ikeda, M., Ishikawa, T. and Tanabe, H. (2004).
Epidemiology of frontotemporal lobar degeneration.
Dementia and Geriatric Cognitive Disorders, 17, 265-268.

Ishizuka, T., Nakamura, M., Ichiba, M. and Sano, A.
(2011). Familial semantic dementia with P301L mutation
in the Tau gene. Dementia and Geriatric Cognitive Disorders,
31, 334-340.

Litvan, L. et al. (1996). Clinical research criteria for the
diagnosis of progressive supranuclear palsy
(Steele-Richardson-Olszewski syndrome): report of the
NINDS-SPSP international workshop. Neurology, 47, 1-9.

McKhann, G. et al. (1984). Clinical diagnosis of Alzheimer’s
disease: report of the NINCDS-ADRDA Work Group
under the auspices of Department of Health and Human
Services Task Force on Alzheimer’s Disease. Neurology, 34,
939-944. '

Neary, D. (1999). Overview of frontotemporal dementias and
the consensus applied. Dementia and Geriarric Cognitive
Disorders, 10 (Suppl. 1), 6-9.

Neary, D. et al. (1998). Frontotemporal lobar degeneration:
a consensus on clinical diagnostic criteria. Neurology, 51,
1546-1554.

Rohvrer, J. D. et al. (2009). The heritability and genetics of
frontotemporal lobar degeneration. Neurology, 73,
1451-1456.

Snowden, J. S., Neary, D. and Mann, D. M. A. (1996).
Frontotemporal Lobar Degeneration: Frontotemporal Dementia,
Progressive Aphasia, Semantic Dementia. New York, NY:
Churchill Livingstone.

Ratnavalli, E., Brayne, C., Dawson, K. and Hodges, J. R.
(2002). The prevalence of frontotemporal dementia.
Neurology, 58, 1615-1621.

Stevens, M. et al. (1998). Familial aggregation in
frontotemporal dementia. Neurology, 50, 1541-1545.

van Swieten, J. C. and Rosso, S. M. (2008).
Epidemiological aspects of frontotemporal dementia.
Handbook of Clinical Neurology, 89, 331-341.

Wada-Isoe, K. et al. (2012). Epidemiological survey of
frontotemporal lobar degeneration in tottori prefecture,
Japan. Dementia and Geriatric Cognitive Disorders EXTRA,
2, 381-386.

— 192 —



journal of Affective Disovders 162 {2014) 38-33

Preliminary communication

Item non-response on self-reported depression screening
questionnaire among community-dwelling elderly

Asuka Koyama **, Ryuta Fukunaga ”, Yasuhisa Abe ®, Yoshitomo Nishi?,
Noboru Fujise *, Manabu Ikeda®

@ Department of Neuropsychiatry, Faculty of Life Sciences, Kumamoto University, 1-1-1 Honjo, Chuo-ku, Kumamoto, Japan

® Yatsushiro Kousei Hospital, Kumamoto, Japan

ARTICLE INFO

Article history:

Received 10 March 2014
Accepted 14 March 2014
Available online 27 March 2014

Keywords:

Complete case analysis
GDS

Japan

ABSTRACT

Background: In responses to self-reported depression screening questionnaires, item non-response,
which refers to the absence of answers to specific questions, is problematic. The objective of this study
were (1) to clarify the features of respondents with item non-response on a self-reported elderly
depression screening questionnaire (15-item geriatric depression scale; GDS-15) as compared to
respondents with full responses, and (2) to compare positive depression screening rates calculated
using two methods: excluding respondents with item non-response (complete case analysis; CCA) and
estimating by multiplying mean scores from valid responses by the total number of GDS-15 items for
respondents with item non-response.

Methods: This was a cross-sectional study conducted from 2010 to 2012, Of 4794 elderly subjects (65
years and older) living in one town in Japan 2836 community-dwelling elderly people (59.2%) were
included in the analysis.

Results: Item non-response was observed in 25.0% of respondents. Respondents with item non-response
had a higher rate of depression and mental and physical problems. Respondents with depression
(estimated GDS-15 score >6) and suicidal ideation both had a 1.6-times higher risk of item non-
response on the GDS-15. The positive depression screening rate on GDS-15 by CCA was 16.5%, compared
with 18.9% when calculated by the estimated GDS-15 score.

Limitations: Our survey was conducted in one rural area and targeted only elderly people.

Conclusion: The incidence of item non-response among community-dwelling elderly people was asso-
ciated with depression of the respondent. Excluding subjects with item non-response when calculating

positive depression screening rates in elderly individuals causes the rate to be underestimated.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

Although self-reported survey research is convenient, inexpen-
sive, and places little burden on respondents, item non-response,
that is, absence of answers to specific questions, is problematic
(Yan and Curtin, 2010). Item non-response occurs for many
reasons, including careless mistakes, refusal to respond to ques-
tions about private issues, the absence of a “not applicable” option,
or use of questions that the respondent does not understand.

The complete case analysis (CCA) method is commonly used to
address missing data from survey respondents by excluding

* Corresponding author.

E-mail addresses: asuka@fckuhkumamein-aacip (A. Koyama),
riflng@gmail.com (R Fukunaga), gbebd4Z2@gmait.com (Y. Abe),
yashitomo.nishi®nifty.com (Y. Nishi), nfujise@kumameio-w.acip (N. Fujise),
mikeda@kumamoto-us.acip (M. Ikeda).

bt/ fdx.dolorg/ 101016/ Jad 2014.03.0¥2
0165-0327/© 2014 Elsevier B.V. All rights reserved.

subjects with missing data from analysis. If item non-response
occurs at random (referred to as “Missing Completely at Random”),
it can be ignored. CCA is convenient for this type of data, although
it decreases the number of respondents. However, other types of
missing data may also occur. These include “Missing at Random”
data, in which the incidence of missing responses depends on
some measurable characteristic of the individual but not on the
missing value itself, and “Missing not at Random” data, in which
the incidence of missing depends on missing itself. For example,
people with high or low income might be less likely to report their
income. For both “Missing at Random” and “Missing not at
Random” data, missing itself has an important meaning and the
results determined by complete case analysis are biased.

We had an opportunity to analyze secondary data of depression
among community-dwelling elderly assessed by the geriatric depres-
sion scale (GDS)-15 Japanese version, a self-reported questionnaire
(Niino et al, 1991). We hypothesized that item non-response would
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not occur at random because depression itself affects the incidence of
item non-response, For example, depressed people often lack moti-
vation and have difficulty concentrating, which may lead to missing
responses. In addition, item non-response may occur in elderly
respondents due to decreases in cognitive function. However, little
is known about the issue of item non-response on a self-reported
elderly depression screening questionnaire. Although Shrive et al.
described how to deal with missing data on the Zung Self-reported
Depression scale using six different imputation techniques, they
carried out random simulations using only the full-response group
(Shrive et al, 2006), which does not reflect a real non-response
situation.

The aim of this study is to clarify features of respondents with
item non-response on the GDS-15 compared with respondents with
full-responses and compare positive depression screening rates
calculated using CCA with rates determined by GDS-15 estimated
by multiplying mean scores from valid responses by the number of
total GDS-15 items. Our hypothesis is that rates calculated using
CCA will underestimate the true rate of depression.

2. Methods
2.1. Participants and procedures

We used secondary data obtained from an epidemiologic survey
study conducted from 2010 to 2012 in Asagiri, Kumamoto, Japan.
Asagiri has suffered from depopulation and aging. A detailed descrip-
tion of the survey is available elsewhere (Fukunaga et al, 2012).

In each year, one area of the town was selected and all residents
aged 65 years and older received a self-reported questionnaire by
postal mail. They were asked to return questionnaires using the
return envelope. Returning the questionnaire was assumed to
represent informed consent. Of 4794 subjects, 3167 (66.1%)
returned the questionnaire. A total of 331 subjects who were in
the hospital or nursing home or who could not answer because of
dementia or other reasons were excluded. All procedures for the
present study followed the 2009 Clinical Study Guidelines of the
Ethics Committee of Kumamoto University Hospital (Kumamoto,
Japan) and were approved by the internal Review Board.

2.2. Measures

GDS was used to assess depression. Although a standard 30-item
version (Vesavage et al, 1983) and a shortened 15-item version
(Sheikh and Yesavage, 1988) are available, this study used the
Japanese 15-item version. GDS-15 Japanese version has a sufficient
reliability and validity (Watanabe and fmagawa, 2013). For each
item, subjects answered “Yes” or “No”. Depressive answers were
scored 1-point for each item and sum of all items represented the
GDS-15 total score (range, 0-15). A score of 6 or more is considered
to represent ‘possible depression’ (Schreiner et al, 2001).

Other variables assessed included age, gender, living alone or
not, routine hospital visits, sleep problems (having/not having),
appetite (having/not having), serious worries about money (having/
not having), suicidal ideation (having [included “sometimes”,
“often”, and “always”]/not having).

2.3. Statistical analysis

For statistical analysis, we calculated the incidence of item non-
response on the GDS-15 by counting the number of unanswered
items. Respondents who failed to answer one or more questions
were defined as the “item non-response group” and those who
answered all questions were defined as the “full-response group.”
We compared sociodemographic characteristics, physical and

mental complaints, and each item of the GDS-15 between the item
non-response group and full-response group, excluding cases with
item non-response in each analysis. Second, we compared mean
GDS-15 scores and the percentage of respondents who scored > 6
between two groups. For item non-response group, we estimated
GDS-15 scores by multiplying the mean score from valid responses
by the number of GDS-15 items. Logistic regression analysis was
conducted to assess the likelihood of item non-response among
depressive respondents or respondents with suicidal ideation. In
addition, we compared the positive screening rate calculated by
CCA with the one determined by GDS-15 estimates (multiplying the
mean score from valid responses by the number of GDS-15 all
items). All tests were 2-tailed and the significance levels were
Bonferroni-corrected. All statistical analyses were performed with
SPSS 21.0] for Windows (IBM SPSS Japan, Tokyo, Japan).

3. Resuits

Of 2836 subjects, 719 (25.0%) were included in the “item non-
response group”. In this group, 54% did not respond to 1 item, 19%
did not respond to 2 items, 15% did not respond to 3 to 5 items, 9%
did not respond to 6 to 14 items, and 4% did not respond to any
item. Mean age and the percentage of females were significantly
higher in the item non-response group than the full-response
group. In the item non-response group, the percentage with
routine hospital visits, sleep problems, loss of appetite, and having
suicidal ideation was significantly higher than in the full-response
group. The GDS-15 mean score and the percentage of the respon-
dents who scored cutoff point of 6 or more of GDS-15 were
significantly higher in the item non-response group than in the
full-response group (tabie 1).

Table 2 shows the incidence of item non-response of all
respondents for each GDS-15 item and the comparison of the
percentage of depressive answers in each item between groups. In
13 of 15 items, the percentage of respondents who selected
depressive answers was significantly higher in the item non-
response group than in the full-response group.

Logistic regression analysis revealed that the existence of
depression (GDS-15 score >6) and suicidal ideation were risk
factors for item non-response after adjusting for age, gender, and
routine hospital visits. Odds ratios were 1.6 (95% Cl, 1.3-2.0,
p<0.001) and 1.6 (95% (I, 1.2-2.0, p < 0.001), respectively.

When we calculated the positive depression screening rate on
GDS-15 by CCA, that is, excluding the item non-response group, the
percentage was 16.5%. When we calculated GDS-15 score in item
non-response group by mutiplying mean scores from valid
responses by the number of total GDS-15 items, the total positive
rate was 18.9%, which was remarkably higher than that calculated
using CCA.

4. Discussion

The present study was the first to show a correlation between
the incidence of item non-response and depression among elderly
community-dwelling survey respondents. Respondents with
depression and suicidal ideation had a 1.6 times higher risk of item
non-response on the GDS-15. In addition, the rate calculated using
CCA was lower than GDS-15 estimates determined by multiplying
mean scores from valid responses by the number of total GDS-15
items. From these findings, we could conclude that the rate of
depression calculated using CCA would be underestimated.
Recently, imputation methods such as multiple imputation analysis
have been gaining use when dealing with item non-response
(Rubin, 1987). However, this technique has some restrictions. For

— 194 —



32 A. Koyama et al. / Journal of Affective Disorders 162 (2014) 30~-33

Table 1
Comparison of demographic and other characteristics between the item non-response and full-response groups.
Item non-response group Full-response group ™
(N=719) (N=2117)
Mean age® 78.0 76.0 t=6.8%*
Gender * (female, %) 66.0 56.8 =183"
Living alone® (%) 14.9 12.0 =40
Routine hospital visit* (having, %) 855 79.8 2=10.7*
Seep problems* (having, %) 32.7 23.2 =24.6%
Loss of appetite® (having, %) 15.2 9.7 =160
Worries about money* (having, %) 13.0 9.7 =60
Suicidal ideation* (having, %) 19.8 11.6 P=28.0"
Mean GDS-15 score® 41 28 t=8.5%*
Cutoff score > 6" (%) 26.1 16.5 =317

2 Excluded respondents who did not respond to each factor.
b Excluded 26 respondents with full non-response.
¢ * <0.05, ¥ < 0.01; Bonferroni-corrected.

Table 2

Incidence rate of item non-response and comparison of the percentage of depressive answers between the item non-response and full-response groups.

GDS-15 items Incidence rate of item The percentage of depressive answer
non-response (%)
[tem non-response Full-response =
group (N=719) group (N=2117)
Are you basically satisfied with your life? YES/NO 26 15.3 121 47
Have you dropped many of your activities and interests? YES/NO 49 326 222 26.6%*
Do you feel that your life is empty? YES/NO 41 180 11.0 23.5%
Do you often get bored? YES/NO 6.1 293 21.5 14.5%
Are you in good spirits most of the time? YES/NO 7.2 245 17.9 15.8%*
Are you afraid that something bad is going to happen to you? YES/NO 3.9 16.9 111 14.6™
Do you feel happy most of the time? YES/NO 3.7 164 9.1 26.6™
Do you often feel helpless? YES/NO 7.9 275 219 71
Do you prefer to stay at home, rather than going out and doing new 32 46.8 34.6 30.7%*
things? YES/NO
Do you feel you have more problems with memory than most? YES/ 3.6 414 27.5 43.7%
NO
Do you think it is wonderful to be alive now? YES/NO 34 11.9 7.3 13.6%
Do you feel pretty worthless the way you are now? YES/NO 4.8 201 10.6 37.0%
Do you feel full of energy? YES/NO 4.0 50.3 36.3 39.0%*
Do you feel that your situation is hopeless? YES/NO 5.1 120 71 14.3%
Do you think that most people are better off than you are? YES/NO 6.3 42.7 29.2 36.2%

Answers in bold indicate depressive answer. One point is scored for each bolded answer.

4% 20.05, ** < 0.01; Bonferroni-corrected.

example, multiple imputation analysis cannot be used with “Miss-
ing not at Random” data or categorical data. Previous studies
suggest that the most suitable way to deal with item non-
response differs depending on the research topic (f¥esai et al,
2011 Al et al, 2011, Hallgren and Witldewitz, 2013 Ng et al,
2{11%). Thus, item non-response should be handled with extreme
caution and results interpreted cautiously.

Elderly or depressive respondents are thought to have a higher
risk of item non-response (Fody et al, 2008). Elderly people are
more likely to miss or skip more items because of cognitive
impairment including difficulty in understanding and judgment
or physical problems such as vision deficits, whereas depressed
patients tend to have low motivation, inability to concentrate, or
easy fatigability. Thus, creating a questionnaire that is easy for
every respondent to answer is also important (e.g., increasing the
size of the text or changing the color for each line). This would be
effective not only for elderly or depressive respondents but for all
respondents.

Item non-response occurred more frequently in females than in
males, which is consistent with a previous study (Ving, 1489). This
finding may reflect the fact that female respondents are older than
male respondents, as the average lifespan is longer for females
than males in Japan and other countries.

4.1. Limitations

Our study has several limitations. First, it is difficult to general-
ize our results because our survey was conducted in one rural area
and targeted only elderly people. Second, we could not distinguish
writing from dictation from self-written responses in our survey.
For cases of writing from dictation, the incidence of item non-
response might be lower. In addition, the issue of “unit non-
response” should be determined as well as item non-response.
Unit non-response means that an eligible sample unit fails to
participate in a survey because of failure to establish contact or
refusal to cooperate. Some studies reported worse health status
among the unit non-response group, although others reported
opposite findings (Vulken, 2013), Further studies about item and
unit non-response among patients diagnosed with depression and
the correlation between item non-response and severity of
depression are needed to support our results,

4.2. Conclusions and clinical implications
Our study revealed that the incidence of item non-response

among community-dwelling elderly people was associated with
depression of the respondent. When calculating positive
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