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Background: Post-stroke depression (PSD) is a serious and common complication of stroke. In this
prospective study on the relationship between clinical PSD and physical recovery, we focused on
(1) distinguishing between depression and apathy, (2) issues in assessment of PSD, and (3) timing of
assessment.
Methods: Japanese stroke patients (n=117) were studied. We used self-rating scales [Zung Self-Rating
Depression Scale (SDS) for depression; Apathy Scale (AS) for apathy] and observer-rating scales
[Montgomery-Asberg Depression Rating Scale (MADRS) for depression; Neuropsychiatric inventory-
Nursing Home (NPI-NH) for apathy] to assess psychological state. We assessed physical disability using
the Functional Independence Measurement (FIM). Two-way analysis of covariance was used to
determine effects of depression and apathy on functional outcome. We evaluated PSD twice, within 10
days after hospitalization and four weeks later.
Results: Objective scales gave higher prevalence than subjective scales for both depression and apathy. A
significant effect of apathy on FIM recovery was seen with objective scale assessment during
hospitalization; there was a marginal effect of depression at the same time.
Limitations: We did not consider the stroke size and location. In addition, we excluded patients with
severe comprehension deficits or with a history of stroke.
Conclusions: Our findings indicate that depression and apathy could occur independently after stroke
and could individually influence functional recovery. We obtained more accurate estimates of functional
recovery using objective measures. Furthermore, our findings suggest that depression and apathy should
be assessed not only at admission but also during hospitalization to estimate and enhance the functional
recovery of stroke patients.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

functronal status (i onzalez-Torrecillas et al, 1995

Post-stroke depression (PSD) is a serious and common compli-
cation of stroke, affecting one third of all stroke patients at any
time during the follow up (Hacke 105). PSD has negative
impacts on patient participation in rehabilitation at the most
crucial time to functional recovery and leads to poor outcomes
(Hir a et al {1). On the other hand, there is an increasing
evrdence that antrdepressants do treat PSD effectively and improve

Abbreviations: PSD, post-stroke depression; SDS, Zung Self-Rating Depression
Scale; AS, Apathy Scale; MADRS, Montgomery-Asberg Depression Rating Scale;
NPI-NH, Neuropsychiatric Inventory-Nursing Home; FIM, Functional Independence
Measurement; MMSE, Mini-Mental State Examination
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) Therefore early detectlon correct dlagnosrs and
appropnate treatment of PSD are essential to enhance the func-
tional recovery of stroke patients.

In this prospective study, we investigated the relationship
between the clinical condition of PSD and physical recovery of
stroke patients in a rehabilitation hospital. We focused on the
following three issues. The first was to distinguish clearly between
depression and apathy. Apathy is defined as the absence or lack of
feeling, emotion, interest, or concern (!Vizrin, 1990). The symptom
has been considered to partially overlap with the expression of
depression; however, several recent studies have revealed neu-
roanatomical and symptomatologlcal drfferences between the two
Symptoms ( 1 et A4 1., 1998 .

)9). Apathy is also often observed after stroke and can mterfere

0 2400



S. Matsuzaki et al. / Journal of Affective Disorders 176 (2015) 56-60 57

with patient’s engagement in rehabilitation programs. Depression
and apathy require completely different therapeutic approaches.
Thus, it is necessary to analyze depression and apathy separately
in order to evaluate the influences of PSD on the recovery of
physical function.

The second issue we focused on is the assessment of PSD. In a
review of the assessment of PSD, noted that the
use of self-report measures may be limited by the reliance of such
scales on personal insight, but administration of self-report
measures requires few resources and represents little patient
burden. In contrast, results obtained via observer-rating scales
based on psychiatric interviews are more diagnostically accurate,
but the amount of time and level of expertise required for their
administration make them less feasible assessment tools in most
clinical settings (° ¢ /7). As with depression, patients
with apathy may also lack msrght into their disease. Therefore, we
evaluated depression and apathy after stroke using both self-
report (subjective) scales and observer-rating (objective) scales.

The third issue is the timing of the assessment of PSD. The
majority of cases of PSD were developed between one and six
months post stroke (' 3 ’). Some patients
may develop depressron durrng hosprtahzatron for rehabilitation.
Because the mental status of patients might be different according
to the time between admission and assessment, a single assess-
ment at admission makes it difficult to evaluate the influence of
PSD on the rehabilitation effect. Therefore, we evaluated depres-
sion and apathy twice using a first assessment at admission and a
second one during hospitalization (four weeks after the first one).

2. Method

All procedures for the present study strictly followed the 2011
Clinical Study Guidelines of the Ethics Committee of Kumamoto
Takumadai Rehabilitation Hospital (Kumamoto, Japan) and were
approved by the internal Review Board. Written informed consent
was obtained from all patients after a complete description of all
procedures of the study was provided.

2.1. Subjects

This study was a prospective rehabilitation hospital-based
cohort study. The subjects were consecutively selected from
patients who were admitted to Kumamoto Takumadai Rehabilita-
tion Hospital between July 2011 and June 2013. All patients
underwent routine laboratory tests and standard neuropsycholo-
gical examinations including the Mini-Mental State Examination
(MMSE) (Folstein et 775). The inclusion criterion in the
present study was hospitalization for sub-acute stroke rehabilita-
tion. The exclusion criteria were as follows: 1) patients with a
rehabilitation plan to be finished within four weeks, 2) patients
after sub-arachnoid hemorrhage or transient ischemic attack,
3) history of previous stroke, 4) presence of severe aphasia that
would make screening test for PSD difficult, 5) history of major
psychiatric illness, such as major depression, bipolar disorder,
schizophrenia, or schizoaffective disorder, 6) complrcatlon of
dementla based on DSM-III-R criteria (A an Psycl ¢
Associat :7), and 7) inability to obtain mformed consent

2.2. Assessment

In this study, we assessed depression and apathy separately
using both subjective and objective scales. The assessments were
performed twice, first within 10 days of the admission and
then again at four weeks after the first assessment. Depression
and apathy were assessed by two experienced neuropsychiatrists

(M.S. and YS.). Patients with severe depression were tre-
ated appropriately through medication by the experienced
neuropsychiatrists.

2.2.1. Assessment of depression

2.2.1.1. Subjective assessment. We used the Japanese version of the
Self-rating Depression Scale (SDS) to examine the subjectrve
severity of depression (71 I 3).
The SDS scale consists of 20 rtems and patrents choose therr
answer to each item from 4 categories: always, often, sometimes,
or rarely. The total score is the sum of the 20 items and the SDS
scores ranged from 20 to 80. We classified the patients into two
groups according to their score: a non-depressed group (SDS score
<40 points) and a depressed group (SDS score >40) (7

2.3. Objective assessment

We used the Japanese version of the Montgomery-Asberg
Depression Rating Scale (MADRS ]) to examine the objectlve
seventy of depression (11

3 :). The MADRS-] consrsts of 10 1tems each of Wthh is
scored on a scale that ranges from O to 6. The total score is the sum
of the 10 items and the MADRS-] scores range from 0 to 60. We
classified the patients into two groups according to their score: a
non-depressed group (MADRS-] score <12 pomts) and a
depressed group (MADRS J score 212) (I

14).

2.3.1. Assessment of apathy

2.3.1.1. Subjective assessment. To quantify the apathetic state
subjectlvely, we used the japanese versron of the Apathy Scale
(AS) (5t in et al, 2; Okada e )2). The AS consists of
14 questlons concernmg spontanerty mmatron emotionality,
activity level, and interest in hobbies. This scale is self-assessed.
The answers to each question are scored against four grades (0-3)
and the total score was used for the analysis. We classified the
patients into two groups according to their score: a non-apathetic
group (apathy score < 16 pomts) and an apathetrc group (apathy
score 216 points) (5t 1 et a )92;

2.4. Objective assessment

We assessed the patients’ apathetic state objectively using a
Japanese versron of the Neuropsychratnc lnventory—Nursmg Home
(NPI-NH) (W tal ~ %). The NPI-NH
isa structured mtervrew wrth professronal caregivers in which 10
neuropsychiatric symptoms are assessed: delusions, hallucina-
tions, agitation/aggression, dysphoria, anxiety, euphoria, apathy,
disinhibition, irritability/lability, and aberrant motor behaviors. In
this study, we focused on the apathy item on the NPI-NH and
interviewed patients' primary nurses, physiotherapists (PT), or
occupational therapists (OT). Screening questions are asked to
determine whether apathy is present. In the case of a positive
answer, further questions are asked and the severity and fre-
quency of the symptom are determined. Frequency is rated on a
five point scale from 0-4 and severity is rated on a four point scale
from 0-3: the larger the score, the higher the severity or
frequency. The NPI-NH score (severity x frequency) was calculated
(range of possible scores, 0-12).

2.5. Physical function

Physical function was assessed w1th the Functronal Indepen-
dence Measurement (FIM) ( t Service of ti
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) Asses 2 /7). The FIM is
w1dely used as a measure of drsabrhty in stroke patients. The
maximum total FIM score is 126; the lower the score, the greater
the disability. The FIM was conducted at the time of admission and
at discharge by the patients’ PT or OT. In the present study, the
recovery of physical function was expressed as the change of the
FIM score during hospitalization, which was calculated as follows:
[(FIM recovery)=(FIM score on discharge)—(FIM score on
admission)).

2.6. Data analysis

The relationship between the clinical condition of PSD and
physical recovery was assessed in a two-way analysis of covariance
(ANCOVA) model with FIM recovery as a dependent variable,
depression (depressive versus non-depressive) and apathy (apa-
thetic versus non-apathetic) as main effects, and (depression) x
(apathy) as an interaction term, adjusted for the appropriate
covariates (gender, age, length of hospitalization, FIM score on
admission and MMSE score). The analysis was performed sepa-
rately on the basis of assessment measures (subjective or objec-
tive) and assessment timings (at admission or during
hospitalization). All tests were 2-tailed and significance was set
at the p < 0.05 level. All statistical analyses were performed using
IBM SPSS Statistics 21 (IBM Japan, Tokyo, Japan).

3. Results

Of the 153 patients who participated this prospective study, 36
patients withdrew during the study because of discharge within
4 weeks (n=25) or worsening physical condition (n=11). Thus, 117
patients were enrolled for this study, with 64 women and 53 men.
The mean age of these patients was 71.9 + 13.8 years, the mean
time to hospitalization from the onset was 21.0 + 14.2 days, the
mean length of hospitalization was 80.3 +39.0 days, the mean
MMSE score was 25.0 + 5.2, the mean FIM score on admission was
859+29.5 and the mean FIM score on discharge was
104.7 + 25.3. Ten patients with depression received antidepressant
drug therapy during hospitalization.

shows the frequency of depression and apathy based on
each assessment scale and timing. The frequency of depression
measured by MADRS-] was significantly higher than that by SDS at
both timings. The second assessment during hospitalization
showed a lower frequency of depression compared with that on
admission for objective assessments. The objective scale (NPI-NH)
gave a significantly higher prevalence than the subjective one (AS)
in apathy, just as in depression.

Depression and apathy coexisted in some, but not all patients,
and could exist independently, as shown in Tabie 1. The objective
scales gave higher estimates of depression, apathy, and over-
lapping apathy and depression than the subjective scales. The
pattern of overlap between depression and apathy during hospi-
talization was similar to that on admission.

A two-way ANCOVA (depression x apathy) revealed a signifi-
cant main effect of apathy (p=0.025) on FIM recovery when the
symptom was assessed by objective scale and during hospitaliza-
tion (Table 2). The main effect of depression on FIM recovery was
marginal (p=0.095) and was assessed only by objective scale and
during hospitalization. There was no significant interaction effect
of depression and apathy in either assessment scale or timing.

4. Discussion

Depression and apathy are common neuropsychiatric conse-
quences of stroke. Some form of depression is considered to occur

Sl 2 Examination on admission
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Fig. 1. Prevalence of depression and apathy presented as the percentage using
cutoff scores noted in 2. The McNemar's test was used to calculate the
differences in prevalence between the assessments (**p < 0.01, *p < 0.05). SDS:
Japanese version of the Self-rating Depression Scale, MADRS-J: Japanese version of
the Montgomery-Asberg Depression Rating Scale. AS: Japanese version of the
Apathy Scale, NPI-NH: Japanese version of the Neuropsychiatric Inventory-
Nursing Home.

in at least one- quarter of patlents in the first year after acute
stroke (H: '1). In the
present study, depresswn was observed in 23 9/ of patrents using
SDS, and apathy in 33.3% using AS on admission, whlch were
comparable to a previous study conducted by Hama et in
a rehabilitation hospital. They assessed psychologrcal status using
SDS for depression and AS for apathy in Japanese stroke patients
and showed the prevalence of depression (31.6%) and apathy
(40.1%).

Depression and apathy can appear simultaneously in the same
patient after stroke. In this study, subjective measures revealed 50
patients (42.7%) with depression and/or apathy. Among them, 17
patients (34%) certainly had both depression and apathy at
admission while two-thirds of patients had only one of them. This
result suggested that depression and apathy could occur indepen-
dently after stroke.

While investigating the relationships between the clinical
condition of PSD and physical recovery after stroke, we also
focused on the difference of assessment tools (subjective or
objective measure) and timing of assessment (on admission or
during hospitalization). There was a considerable discrepancy for
prevalence of depression and apathy between self-report mea-
sures and observer rating scales. This finding stresses the need to
analyze depression and apathy separately and to use appropriate
measures for evaluating the influences of PSD on the recovery of
physical function.

Apathy had a significant effect on FIM recovery, and depression
showed a similar trend. There was no significant interaction effect
between depression and apathy. This suggests that apathy and
depression may influence functional recovery after stroke inde-
pendently. It is noteworthy that the influence of apathy and
depression on functional recovery was seen only when the
symptoms were assessed using an objective scale and during
hospitalization, indicating that later objective assessment may be
more sensitive in detecting detrimental psychological states. The
use of self-report measures to identify the presence of depression
or to assess the level of depression has been the focus of
considerable debate. It has been suggested that the discrepancies
resulting from sole use of self-report measures were due to
underreporting of depresswe symptomology compared with
observer ratings. ¢ n et al suggest that either patients
tend to minimize the seventy of therr mood disorders or exam-
iners are sensitive to patients’ behaviors. Based on results of the
current study, assessment using objective scales is essential for
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Table 1
Comparisons of the assessments of PSD between groups, n (%).

Depression (—)

Depression (+) Depression (—) Depression (+)

Apathy () Apathy (—) Apathy (+) Apathy (+)
Examination on admission Subjective assessment 67 (57.3%) 11 (9.4%) 22 (18.8%) 17 (14.5%)
Objective assessment 33 (28.2%) 31 (26.5%) 4 (3.4%) 49 (41.9%)
Examination 4-6 weeks after admission Subjective assessment 80 (68.4%) 9(7.7%) 16 (13.7%) 12 (10.3%)
Objective assessment 39 (33.3%) 29 (24.8%) 12 (10.3%) 37 (31.6%)
PSD: post-stroke depression.
Table 2
Influences of PSD on the recovery of physical function.
Depression Apathy Depression  Apathy Interaction
Non-existence  Existence Non-existence  Existence F F F
Examination on admission Subjective assessment  17.2(17.5) 22.2(22.4) 18.8(17.9) 17.6(20.8) 16 1.6 29
Objective assessment 15.3(134) 19.8(20.8) 19.5(18.1) 170(19.7) 12 0.04 03
Examination 4-6 weeks after admission  Subjective assessment  17.5(17.2) 22.1(251) 19.2(16.7) 15.9(24.5) 04 1.0 1.2
Objective assessment 18.3(15.0) 18.4(214) 19.5(18.2) 16.7(19.6) 2.8 52 0.2

Values are mean of FIM recovery (SD).

FIM recovery: (FIM score on discharge)—(FIM score on admission).
PSD: post-stroke depression.

FIM: Functional Independence Measurement.

Two way analysis of covariance (ANCOVA).

* p<0.05.
tp<oi

identifying the impact of psychological state on functional
recovery.

Our results demonstrated the impact of the timing of assess-
ment after stroke onset and suggested the efficacy of psychological
symptom assessment during hospitalization for estimating func-
tional recovery. Why do apathy and depression have a relationship
to poor functional recovery only when assessed during hospitali-
zation? Two possible factors might provide an answer to the
question. We performed our first assessment of depression and
apathy within 10 days after hospitalization. Patients interviewed
during the sub-acute phase may still be adjusting to their stroke
experience, and depressnon m these patients may reflect this
transition stage. gal ¢ 104) reviewed 26 reports about
PSD and showed that the hlghest rates of depression were noted in
patients assessed within the first 28 days of stroke. In fact, the
number of patients with depression decreased during hospitaliza-
tion in this study. Another is the factor on the side of examiners.
Performing assessment too early after hospitalization complicates
proper PSD screening because medical staff do not have enough
time to adequately evaluate patients.

5. Limitations

A few methodological limitations of this study should be
acknowledged. First, we did not consider the stroke size and
location. Many studies have demonstrated a relationship between
left anterior frontal damage and depression soon after an ischemic
stroke or intracerebral hemorrhage. On the other hand, right-sided
stroke has been associated with the development of anosognosna
of depressnon (demal or unawareness of illness) (- 4

) 2). These factors could cause depress:on or apathy
and lead to a poor rehabilitation effect. Further study is needed to
examine the influence of lesion site and size on functional
recovery. Second, because patients with severe aphasia and
patients with a history of stroke were excluded from the study,
the results may not be applicable to all stroke patients.

6. Conclusion

Our findings demonstrate that depression and apathy could
occur independently after stroke and they could individually
influence functional recovery. While we employed both objective
and subjective assessment scale, objective measures gave a more
accurate estimate of functional recovery. Furthermore, these find-
ings suggest that depression and apathy should be assessed not
only at admission but also during hospitalization to estimate and
enhance the functional recovery of stroke patients.
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Clinical Features of Delusional Jealousy
in Elderly Patients With Dementia

Mamoru Hashimoto, MD, PhD; Shinichi Sakamoto, MD; and Manabu lkeda, MD, PhD

ABSTRACT

Objective: Delusional jealousy is a psychotic syndrome
characterized by a belief in the infidelity of one’s spouse
that reaches delusional intensity. Although delusional
jealousy has been described in relation to organic
psychosis, little is known concerning the actual role of
delusional jealousy in dementia. The aim of the present
study was to investigate the clinical features of delusional
jealousy and possible mechanisms whereby delusional
jealousy arises in patients with dementia.

Method: We studied 208 consecutive outpatients with
dementia (diagnosis based on DSM-III-R criteria; mean [SD]
age of 77.0 [8.0] years; study period: September 2011~
August 2012). Delusional jealousy was defined as a false
belief derived from a pathological jealousy that makes

the patient believe that his or her spouse is unfaithful. The
prevalence of delusional jealousy was compared between
Alzheimer’s disease, dementia with Lewy bodies, and
vascular dementia. Patients with and without delusional
jealousy were compared in terms of general characteristics.
In addition, each patient with delusional jealousy and their
primary caregivers were interviewed about the clinical
features of the syndrome.

Results: Of the 208 patients with dementia, 18 (8.7%)
showed delusional jealousy. The prevalence of delusional
jealousy in patients who had dementia with Lewy bodies
(26.3%) was significantly higher than that in patients

with Alzheimer's disease (5.5%) (P<.01). There were no
significant differences between patients with and without
delusional jealousy in regard to gender (P=1.00), age
(P=.81), educational attainment (P=.29), presence of other
persons living with the couple (P=.22), and Mini-Mental
State Examination score (P=.47). On the other hand,
delusional jealousy was preceded by the onset of serious
physical diseases in nearly half of the patients. Delusional
jealousy resolved within 12 months after treatment in 15 of
18 patients (83%).

Conclusions: Although delusional jealousy is a considerable

problem in dementia, the prognosis of delusional jealousy
in demented patients appears to be relatively benign. In
dementia, delusional jealousy may develop more easily in
patients who have dementia with Lewy bodies and those
with coexisting serious physical disorders.
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Delusional jealousy, also known as Othello’s syndrome, is
a psychotic disorder characterized by the belief in the
infidelity of oné’s spouse or lover that reaches delusional intensity.
Delusional jealousy may be observed in many psychiatric disorders,
but previous clinical reports have noted the association of this
morbid condition in several organic psychoses, including stroke,>*
Parkinson's disease,> traumatic brain injury,” and dementia.8 Soyka
et al’ found that the prevalence of delusional jealousy was highest in
organic psychoses (7.0%), followed by paranoid disorders (6.7%),
alcohol psychosis (5.6%), and schizophrenia (2.5%); whereas in
affective disorder, delusional jealousy was found in only 0.1% of
patients. These findings suggest that neurologic elements very
likely combine with psychodynamic factors to produce this specific
condition.!?

In dementia, delusions constitute one of the most prominent
psychiatric complications.!* Delusional jealousy was described as

~ the initial clinical symptom in the first clinical Alzheimer’s disease
. case reported by Alois Alzheimer.? Tsai et al'> comprehensively
~ investigated the clinical features of delusional jealousy in patients

with dementia within a psychiatric ward and identified delusional
jealousy in as many as 15.6% of demented patients. Furthermore,
with respect to individual delusional symptoms, delusional jealousy
has been identified as a risk factor for aggression and homicide,
especially against one’s partner.’® These findings suggest that
evaluation and treatment of delusional jealousy are of considerable
importance in practice for demented patients. However, to our
knowledge, there have been few systematic studies about the clinical
features of delusional jealousy in persons suffering from dementia,
and little is known concerning the actual role of delusional jealousy
in dementia. The aim of this study was to investigate the clinical
features of delusional jealousy and possible mechanisms whereby
delusional jealousy arises in patients with dementia.

METHOD

All procedures followed the Clinical Study Guidelines of the
Ethics Committee of Kumamoto University Hospital, Kumamoto,
Japan, and were approved by the internal review board. Informed

- written consent was obtained from patients and their caregivers

in compliance with the research standards for human research for

~ all participating institutions and in accordance with the Helsinki

Declaration.

Subjects

A total of 208 patients (mean [SD] age of 77.0 [8.0] years) were
selected according to the following inclusion/exclusion criteria
from a consecutive series of 327 demented patients who attended
1 of 2 dementia clinics from September 2011 to August 2012 at
Kumamoto University Hospital or Heisei Hospital, which is a mental
hospital. All patients were examined comprehensively by senior
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B Among diagnostic categories of dementia, delusional
jealousy develops more easily in patients with dementia with
Lewy bodies.

® |n addition to cognitive decline, coexisting serious physical
illness is a significant risk factor of delusional jealousy in
demented patients.

® Although delusional jealousy is often accompanied by
violent behavior and can add to the stress experienced by
the patient’s spouse, the prognosis of delusional jealousy in
demented patients is relatively benign.

neuropsychiatrists with sufficient experience in examining
patients with dementia, and all patients underwent
routine laboratory tests and standard neuropsychological
examinations including the Mini-Mental State Examination
(MMSE).™ Brain magnetic resonance imaging (MRI) or
computed tomography (CT) was also performed. Exclusion
criteria consisted of the following: (1) patients with serious
psychiatric diseases such as schizophrenia or major
depression before the onset of dementia and (2) patients
without a spouse.

The diagnosis of dementia was based on DSM-III-R
criteria.'® The diagnosis of each dementia was established
according to the international consensus criteria.
Diagnostic categories consisted of probable Alzheimer’s
disease (n=127),'s probable dementia with Lewy bodies
(n=38),!7 vascular dementia (n=21),'® frontotemporal
lobar degeneration (n=7),'® possible idiopathic normal
pressure hydrocephalus (iNPH) (n=6),2° probable
progressive supranuclear palsy (n=4),2! probable
corticobasal degeneration (n=3),>2 and unspecified
etiology (n=2).

Assessments of Delusional Jealousy

In the present study, delusional jealousy was defined as a
false belief derived from a pathological jealousy that makes
the patient believe that his or her spouse is unfaithful.!
Specifically, the delusion had to be clearly and repeatedly
stated some time during the follow-up period and had
to require therapeutic intervention. Patients with these
characteristics were assigned to the delusional jealousy
group. Thus, the delusional jealousy group did not include
patients with mild or episodic delusional jealousy without
therapeutic intervention. The remaining patients were
assigned to the non-delusional jealousy group. In each
case in the delusional jealousy group, the patient and
primary caregiver were interviewed by the authors, senior
neuropsychiatrists, about the presence of the following
features: (1) coexisting psychiatric symptoms such as
hallucinations, other types of delusions, or depression; (2)
coexisting severe physical disorder of the patient (severe
Pphysical disorder was defined as present if the disorder was
severe enough to require hospitalization or to interfere with
the patient’s activities of daily living); (3) violent behavior
by the patient; (4) past history of infidelity by the spouse;

e2 ® PSYCHIATRISTCOM =

O 246 0

Table 1. Demographics of Demented Patients With and
Without Delusional Jealousy

Delusional
Jealousy  Non-Delusional
Group Jealousy Group
Characteristics (n=18) (n=190) P Value
Age, mean (SD), y 77.4(5.6) 76.9 (8.2) 81
Male/female, n/n 9/9 95/95 1.00
Education, mean (SD), y 10.1 (2.7) 10.9 (2.9) .29
Presence of other people living 6(33) 92 (48) 22
with the couple, n (%)
MMSE score, mean (SD) 18.7 (5.9) 17.5 (6.8) A7

Abbreviation: MMSE = Mini-Mental State Examination.

(5) health condition of the spouse; and (6) spouse’s frequent
absence in the home (frequent absence was defined as present
if the spouse went out alone a few times a week or more).

Statistics

The prevalence of delusional jealousy was compared
against each diagnostic category that comprised 10 or
more patients. Fisher exact probability test was utilized. In
addition, to examine risk factors for delusional jealousy,
gender, age, educational attainment, presence of other people
living with the couple, and MMSE scores were compared
between the delusional jealousy and non-delusional jealousy
groups. Student ¢ test and x? test were used when appropriate.
The significance level was set at P<.05 for all analyses.

RESULTS

Of the 208 demented patients with a spouse, 18 (8.7%) met
the inclusion criteria for having delusional jealousy. Patients
with delusional jealousy were found to have various types
of dementia; 7 patients had Alzheimer’s disease, 10 patients
had dementia with Lewy bodies, and 1 patient had vascular
dementia. The prevalence of delusional jealousy in patients
with dementia with Lewy bodies (26.3%) was significantly
higher than that in patients with Alzheimer’s disease (5.5%)
(P<.01), and patients with dementia with Lewy bodies
tended to have a higher prevalence of delusional jealousy
than patients with vascular dementia (4.8%) (P=.08). Nine
patients already had delusional jealousy at the initial visit; in
the other 9 patients, delusional jealousy developed during the
follow-up period. Table 1 shows the clinical characteristics of
the delusional jealousy and non-delusional jealousy groups.
We found no significant differences between the 2 groups
in regard to gender, age, educational attainment, presence
of other people living with the couple, and MMSE scores.
However, 10 of the 18 patients with delusional jealousy had
mild dementia; these patients’ MMSE scores were 20 or
greater.

Table 2 shows a comparison of coexisting psychiatric
symptoms among dementia with Lewy bodies, Alzheimer’s
disease, and vascular dementia. All but 1 patient with
dementia with Lewy bodies had at least 1 other psychotic
symptom. Eight patients with dementia with Lewy bodies
exhibited visual hallucinations. The contents of the visual
hallucinations included images of the patient’s spouse in a
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Table 2. Number of Patients With Coexisting Psychiatric
Symptoms and Violence

Dementia
With Lewy  Alzheimers  Vascular
Bodies Disease Dementia Total
(n=10) (n=7) (n=1) (N=18)

Hallucinations

Visual 8 0 0 8

Auditory 1 1 0 2
Delusions

Misidentification 8 0 0 8

Theft 2 0 0 2

Persecution 2 2 0 4
Depression 2 1 0 3
Violence 6 5 0 11
Table 3. Period Between Initiation of Therapy and
Disappearance of Delusional Jealousy?

Dementia With  Alzheimer’s Vascular
Lewy Bodies Disease Dementia Total
(n=10) (n=7) (n=1) (N=18)

1-3 months 3 3 1 7
4-12 months 4 4 0 8
Intractable 3 0 0 3

*Values represent the number of patients (n).

sexual situation (2 patients), the spouse having an affair in
the house (3 patients), and the spouse having a child with
his or her lover (2 patients). Six patients with dementia with
Lewy bodies misidentified his or her spouse as another
person in a delusional manner. In 1 patient with dementia
with Lewy bodies, delusional jealousy persisted after the
death of the spouse. Two patients with dementia with Lewy
bodies were noted to have increased sexual desire after the
onset of dementia. Two patients with Alzheimer’s disease
had other psychotic symptoms. One patient with Alzheimer’s
disease suffered from auditory hallucinations, including
hearing knocking at the door that the patient attributed
to the spouse’s lover. In this series, 7 of 9 males and 4 of 9
females committed actual physical assault on their spouse.
We found no significant gender differences in regard to the
prevalence of violent behavior (P=.15).

Several precipitating or predisposing factors for
delusional jealousy were identified. Delusional jealousy
was preceded by the onset of serious physical diseases, such
as cancer, aortic aneurysm, or femoral neck fracture in 8
patients (44%). In contrast, all the spouses, except for 1,
who suffered from iNPH, were active and in good health.
Eight of 18 spouses (44%) frequently spent time away from
home without the patient. In the present study, only 1
spouse (5.6%) was confirmed to have a previous history of
infidelity. Although delusional jealousy has been described
in Parkinson’s disease patients on dopaminergic therapy,234
only 1 patient who had dementia with Lewy bodies was
treated with antiparkinson medication in this series; this
patient had undergone dopaminergic therapy 3 years prior
to the development of delusional jealousy.

All 10 patients who had dementia with Lewy bodies
were treated with donepezil medication. In addition to
donepezil, treatment for 6 of the patients with dementia
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with Lewy bodies also included atypical neuroleptics such
as quetiapine, olanzapine, and aripiprazole. All 7 patients
with Alzheimer’s disease were treated with neuroleptic
medications: 6 were treated with risperidone, and 1 was
treated with sulpiride. In 3 of the 7 patients with Alzheimer’s
disease, donepezil was discontinued or decreased. One
patient who suffered from vascular dementia improved with
risperidone medication for a couple of months. Delusional
jealousy resolved after treatment in 15 of 18 patients (83%)
(Table 3), and all of the 7 patients with Alzheimer’s disease
experienced complete resolution of delusional jealousy
within 12 months, although antipsychotic therapy continued
for over 12 months after delusional jealousy disappearance
in all patients. In 3 patients with dementia with Lewy bodies,
delusional jealousy showed no response to treatment. In 1
female patient with dementia with Lewy bodies, delusional
jealousy improved with donepezil administration for 8
months; however, she had a relapse in delusional jealousy
after an improvement in her husband’s health following
an operation for iNPH. Two of the 3 recalcitrant patients
exhibited visual hallucinations of their spouses in sexual
acts, and the remaining patient recurrently mistook her
husband for her father-in-law. Only 1 patient with dementia
with Lewy bodies was placed in a nursing home due to
active delusional jealousy.

DISCUSSION

Although delusional jealousy is a known risk factor
for violence and homicide,' it has been considered a rare
syndrome. Soyka et al® studied the prevalence of delusional
jealousy in over 8,000 psychiatric inpatients and found an
overall low prevalence of 1.1%. However, the authors also
found that delusional jealousy was most frequently seen in
patients with organic psychoses, in whom its prevalence
reached 7.0%. In the present study, we reported that 8.7% of
demented patients exhibited delusional jealousy, which was
well within the 2.3%% to 15.6%'? range reported in previous
studies. These findings suggest that delusional jealousy is a
frequent symptom in dementia and that neurologic elements
including cognitive decline quite likely produce delusional
jealousy in combination with psychosocial factors.

The most remarkable finding of the present study was
the fact that as many as 26.3% of patients with dementia
with Lewy bodies exhibited delusional jealousy, and the
prevalence of delusional jealousy in patients with dementia
with Lewy bodies was significantly higher than that in
patients with Alzheimer’s disease. Although delusional
jealousy has been observed in neurologic patients,
particularly in those with Parkinson’s disease,” little is
known about the association between delusional jealousy
and dementia with Lewy bodies. In a recent case series of
105 patients with delusional jealousy, Graff-Radford et al2¢
reported that 29 of 56 patients with a neurodegenerative
disorder had Lewy body disease, which was seen with a
higher frequency than Alzheimer’s disease (n=22). Both
the findings of Graff-Radford et al and the present study
indicate the possibility that patients with dementia with
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Lewy bodies exhibit a higher frequency of delusional
jealousy as compared to other demented patients, including
those with Alzheimer’s disease.

Most of the patients with dementia with Lewy bodies
in the present study presented with visual hallucinations
with concrete contents suggesting spousal infidelity. This
phenomenon had been reported elsewhere. Graff-Radford
et al? reported that 4 of 20 patients with dementia with
Lewy bodies had visual hallucinations specific to spousal
infidelity resulting in delusional jealousy. Although visual
hallucinations and delusions are common symptoms
in patients with dementia with Lewy bodies,?”?® the
underlying mechanisms of these symptoms have not been
fully clarified. Nagahama et al?® investigated the association
between psychotic symptoms in dementia with Lewy
bodies and brain perfusion using single-photon emission
computed tomography and revealed that delusions and
visual hallucinations were served by distinguishable
cerebral networks. On phenomenological grounds, it is not
clear whether visual hallucinations pertaining to a sexual
theme induced the thought of the spouse’s infidelity or
whether suspicion about the spouse’s infidelity induced
hallucinations involving the spouse committing sexual
indiscretions. Nevertheless, the common theme of visual
hallucinations with delusional jealousy may suggest a
potential link between these symptoms in dementia with
Lewy bodies.

Low self-esteem and feelings of insecurity and inferiority
have been considered central to many psychological theories
of delusional jealousy in the literature."*3? According to
Sibisi,*! the accusation of infidelity develops in parallel
with deteriorating cognitive function. However, we found
no significant differences between the delusional jealousy
and non-delusional jealousy groups in regard to MMSE
score. Rather, in 10 of the 18 patients with delusional
jealousy, MMSE score was greater than 20, suggesting that
the occurrence of delusional jealousy may require a certain
level of cognitive function. In dementia, especially in mild
cases, cognitive decline can give the patient a feeling of
inferiority compared to his or her spouse. Numerous studies
have reported that awareness of deficits decreased with
disease progression in patients with dementia,*? meaning
that impaired intellect in the later stages of dementia could
weaken the patient’s feelings of inferiority. Thus, delusional
jealousy in patients in earlier stages of dementia may be
strengthened by the fact that the patient has considerable
remaining intellectual ability, and is thus more likely to have
feelings of inferiority.

Disparities in health between the patient and spouse have
also been proposed as specific and distinct risk factors for
delusional jealousy in the elderly.*® In the present study, 8
patients (44%) had serious physical diseases before the onset
of delusional jealousy; as a result, these patients became
more dependent upon their spouses for daily living and
activities. In contrast, all but 1 of the spouses were active and
in good health. In addition, nearly half of the spouses in our
study often spent time away from the home alone. Physical
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disorders of the patient and good health of the spouse could
therefore contribute to the patient’s feelings of inferiority
with regard to the spouse. In addition to cognitive decline,
coexisting serious physical disorders may be a significant
risk factor of delusional jealousy in demented patients.

Most catamnestic studies have shown that delusional
jealousy in older patients usually has a poor prognosis.>*4%
Jorgensen and Munk-Jergensen** followed up with patients
over 60 years of age who were diagnosed with paranoid
psychosis over 5-15 years and reported that only 2 of 24
patients with delusions comprising sexual ideas or jealousy
achieved full remission. In contrast, in the present study,
delusional jealousy disappeared within 1 year after treatment
in as many as 83% of the patients with dementia. In addition,
all but 1 patient with dementia with Lewy bodies who was
placed in a nursing home due to active delusional jealousy
continued outpatient treatment without institutionalization
or hospitalization. These findings suggest that delusional
jealousy in patients with dementia may have a much better
prognosis than those with other psychiatric disorders. It is
noteworthy that all of the patients with treatment-resistant
delusional jealousy in the present study had dementia with
Lewy bodies. In addition, 1 patient with recurrent episodes
of delusional jealousy had dementia with Lewy bodies.
Generally, the prognosis for delusional jealousy is considered
to depend on the existence of comorbid mental disorders.36
The existence of other psychotic symptoms, such as visual
hallucinations, may result in a worse prognosis in patients
with dementia with Lewy bodies.

Several methodological issues limit the interpretation
of the present results. First, psychiatric symptoms were
assessed by a clinical interview without using a structured
assessment scale, such as Neuropsychiatric Inventory
(NPI).*” In addition, delusional jealousy can be difficult to
diagnose because of the reluctance of patients and caregivers
to discuss personal matters. These methodological
problems can make the current prevalence of delusional
jealousy seem lower than it is. In the present study, senior
neuropsychiatrists investigated the contents of delusional
jealousy and coexisting psychiatric symptoms using both
the patient and their primary caregiver. Moreover, this
research excluded subjects with mild or episodic delusional
jealousy and focused on clinically relevant delusional
jealousy, allowing us to obtain robust observations about
delusional jealousy. Second, the statistical evaluation
was limited by the small sample size of the delusional
jealousy group. Third, premorbid personality of demented
patients was not considered in the present study. Specific
types of premorbid personality (passive personality,
borderline personality, or paranoid personality) have been
hypothesized to be significant factors in the development
of delusional jealousy.3® In future studies, the relationship
between delusional jealousy and premorbid personality in
people with dementia should be evaluated.

Drug names: aripiprazole (Abilify), donepezil (Aricept and others),

olanzapine (Zyprexa and others), quetiapine (Seroquel and others),
risperidone (Risperdal and others).
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Semantic dementia @

BE  BEWRMEZAYE (Semantic dementia : SD) |
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semantic dementia, Gogi aphasia, verbal semantic memory disturbance, idiom, metaphor
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TAMTIE, SDOEEREL SRLEREOBA
PHoEET L,

I. BRAFBLEHLERESE

HankEasix SD Lb‘/‘f{)’)k{)*ﬂﬁﬂﬁ‘ﬁ)&%h
Z)ff'?éfﬁ)b A TIIFERKELIFITNTE
2L AE ﬁ@ﬂﬁ’)‘b’f*’)in’@ﬁgﬁ Thb (Pir
jnenburg 5 2004), BHFIXHEEBESEHICBNT
LMAEBEICB VT L BEEN LYo a2 T %
CENTELRL 2D, BEEREEL foEfTHER
FAET D 72V TWIXFIRIEIRTH % O T SD 12
R ER E 1329 (Mesulam 2001), ﬁbé%d)
BIN L EHMEENRBNTH L, BETRA
THEBO LS, [HAE] LWvIF %*ﬁi.’(%\&
<§?Z>7‘U'Tﬂi7§?<, [ H72] EEWTH Fhahs

*REARRF AW A AR E SR R AR AR 2200 T 860-8556 AEAILAEA It X AT 1-1-1

ZHH 20154 7 A 2 H

0 2550



20154£ 9 H 30 H

MZERT 2O P 0% LD, TOL %k
REREE L ERREEOW FIEE SN S Z Hak
OIFFRFEE (two way anomia) %975, HHFERH
HiRE, LR EOFEREORFE AL,
Fhabb, FHOLVNVIZEELEENSD OFFE
BEDRFHMTH S,

SD o 5 ik %%#MLWJLL Wik, ©SD
TIEHMTE L VEEICH LTEMEsEDbR, [O
OoTITTN? | LZOHEL DL MO TH
KD E) HRIBHED HNDL, QOB #%
KEEBRELRLECHRODLFZHEETOL ¥ P HBEYT
HBHIENL, @b HRRTHMNMENHEEZ
RL7-HERE, HoBSITREZfT-o-CHEL LD
W H OB E % B s b dh 5 (BHEINS
mO—EBY), OBOWMEHROEE, D4Oo04
AR LY, BREEOTREBIC [EiF0
bODEY - BRLD 2 VIZFEOERIERE LT
AL L X VIR, $4bbLEICHE T 2 EKRLED
BESEHL] LERLA (HBS 1992, Nakagawa
5 1993) ZDHROIEBFHHEOMERIZLD,
SD TIRERBHEBICE Y5, BEFTOHMBEE
PEEOHHKE, EWOMHRoES, HEFEER
ELEHAN L RBRWERCEREZRDL ,
PO 5L & 512 (Hodges 5 1992, Hodg-
es H 2007), SD TALNLFERKLEIIL-VETO
£ ") L).i”?ﬁuﬂl?aliﬁ»éq @fhmfrmﬂ CLohs & ;) 7% -
Eo

TDO—H/T, [FEREEFE=FWRILEREE] 345
EAN~NORGwd DD, HESHIZ (2011), AHE
ELHTER D SILEEICHEG LEERKEE 2 L/
%ﬁJd)iiiéf‘:i"lﬁﬁnﬂl“% n¥¥ﬂ] Jfﬁnjn./ un%lﬁg i
BB L OMOMG D7 7 & ABEEHH UL
REENPELES, ThbbEfREEoORBICE
RECBEEILTLDLEL LAWEERL,
PICHBEIRR LEMICBWTY, REW) 5
Bbhh b %o TV THRICET kTR
Tz, BHREFEICHET A0 XS 2 RBOMED
ELTwBELLERLLT, [EOEK FER)
AT FPHEIZE N TH RV EDE—I12HIT
LNLHETHA A9,

I. FOBELERKT

DOFERBEZEICE L TILBix (1996), HiEE W
L, (BT 230/ BREND L0

uuu Eﬁ‘i

s

9

(305) 43

LWIHHIEZRD, @FoEK GER 13 [EKT 2
bo] L [BERINLID| OBEFEoOPIZAETLS &
HBRTWD, §abbHFEE, [BERKTsb0] T
o [H#HE] &, [ERsh2b0] TH3 [E
BRI AT A BPEETAZLIZETHRITHED
ZZTHb. TOEFVEFEIHEANLERCSH
T, WiHH “Na-Mi-Da” w50 :o%
MY OFHICHLL, BES [HrOHMAK] 1ox
BT AT IR D, WX, THASHBAK] @
M2 o 72h5, Fhd “Na-Mi-Da” &) S
KLU ohhhotzlcd, REVIERIPKILL
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MMSE : Mini~Mental State Examination, RCPM : Raven’s Colored Progressive Materices
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Bl Abstract

What is a core symptom of the language disturbance in Semantic dementia ?

Mamoru Hashimoto® Naoko Ichimi* Manabu Ikeda®

In the present study, we investigated the clinical characteristics of verbal semantic memory impairment
in Semantic dementia through the comprehension of idiomatic phrase. The subjects were seven SD pa-
tients with mild to moderate word meaning (Gogi) aphasia. All subjects showed a severe difficulty in under-
standing the meaning of idiomatic phrases. Because idiom has a meaning in itself and consists of nothing
but language, idiom could be considered as a kind of verbal semantic memory. Therefore, the present re-
sult suggested that SD had profound deficit of verbal semantic memory even in the early stage. Secondly,
a patient with SD was evaluated his ability to comprehend two types of word meaning, one is the concrete
meaning and the other is the figurative meaning which has been derived from the concrete meaning. The
patient could comprehend the concrete word meanings but could not comprehend words used as a meta-
phor at all. Thus we suppose the deteriorated process of language in SD as follows : first, deficits of word
meaning as a metaphor, second the loss of concrete word meaning, and development to Gogi aphasia.

* Department of Neuropsychiatry, Faculty of Life sciences, Kumamoto University. 1-1-1 Honjo, Chuo-ku, Kumamoto 860-8556, Japan
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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 Socicty

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
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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: () forgot the
destination; (i) 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
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Table 1 Characteristics of subjects

FTLD (h=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 19.6+7.6 19.56+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 (%)' 67.4 £ 35.2 64.1 +23.4 0.65
Disease duration, 20+1.9 1.7+1.5 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, % 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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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.
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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
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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+£9.4 68.1+93 0.80
MMSE, mean + SD 19.9+7.6 186+8.2 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 75.1+21.7 0.83
1@4.7%) 1(14.3%) 0.44
2(95%) 1(143%) 1.0

1(14.3%)  0.07
15 (71.4%)

14 (66.7%)
20 (95.2%)

2(28.6%) 0.07
0 (0%) 0.006
5(71.4%) 0.14

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 64.6+24.1 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 (n) 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 >1 could pose a significant
problem in safe driving, which is consistent with the
results of previous studies.®?%

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,®'3%% 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.
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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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