Factors Affecting Unhappiness at School

Table 3. Associations between each factor and feeling happy/unhappy at junior high school.
Feeling happyfunhappy at school
N
Vel i T e S
Boys *intending to study Yes 2,888 230
at university
Not yet 3,565 29 104
decided
- *Participatingtn ‘ CYes 15498 0 e9s 2.7 57
No 3,102 552 328 119
Sometimes 1,334 36.7
B Seldom 7e2 . 48 3T
*Bedtimes Before or at 13,758 703 245 52
midnight
R : Aftermidnight 4801 585 0304 AT
*Smoking {past 30 days) No 18,298 676 26.1 63
‘ oe ; CoYes e @7 ®w3 B0
*Drinking (past 30 days} No 16963 680 259 6.1
o ’ ) Vasl . wo o8 iiayg e
*Mental health status Good 12,948 752 2.1
Poor - 5759 498 1. . B9
Girls “Intending to study Yes 2,545 726 224 50
at university
No 13778 683 257 6o
Not yet 2811 580 317 102
decided
“Participating in - Yes 14895 657 : 72 Al
extracurricular : R - : PR
activities ;
No 3,975 586 305 109
“Having breakfast Everyday 17,214 694 250 ss
Sometimes 1,377 505 375 120
Seldom - 616 o asp 315 1es
“Bedtimes Before or at 12,526 705 24.7 48
midnight
After midnight 6,600 614 ) 288 87
*Smoking (past 30 days) No 18917 67.8 26.0 62
L ' Yes. - 73 8 33 . ZnB8
“Drinking (past 30 days) Ne 17,251 6856 255 59
R : Yes 1776 568 8 124
“Mental health status Good 10452 796 188 16
) Poor 8705 528 49 23
Subjects for whom data were missing were excluded from the analysis.
*P value was calculated by y2-test, each factors(intending to study at university, Partidipating in extracurricular activities, Having breakfast, Bedtimes, breakfast,
Bedtimes, Smoking, Drinking, Mental health status), P<0.01.
doi:10.1371/journal.pone.0111844.t003
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Table 4. Associations between each facior and feeling happy/unhappy at senior high school.
Fealing happy/unhappy at school
1 Heppyat ST Unhappy et
schoot . 7 ‘Neitherfnor  school
M % % %
Total - : : ' S 59,341 23 280 87
Boys “ntending to study Yes 17,173 63.5 87 78
at university
o No : 9,125 - 589 317 100
Not yet 2,656 432 282 173
decided
“Participating in Yas 18,157 5.7 72 7.1
exiracimvicuiar
activitles
Mo 8775 493 36.7 14.0
© *Having breakiast Sveryday ; 23,362 633 . 2906 i
Sometimes 3,102 50.6 372 122
Seldom : 2545 453 353 196
*Bedtimes Before or at 13,073 642 284 74
midnight
After midnight 15,861 565 320 111
“Smoking No 26,240 512 301 86
{past 30 days)
S Yes ' 2032 264 340 196
*Drinking No 2371 812 304 84
{past 30 days)
Yes 5153 553 30.5 4.2
*pental health Good 16412 89.7 259 43
status
‘ Poor 12523 474 363 160
Giris *intending to study Yes 16,607 69.8 245 58
at university
Mo 11,167 60,8 302 22
Mot yet 2499 453 367 8.0
decided
#pariicipating In Yes 18614 693 245 55
¢ activities )
Ne 11,580 554 325 122
*Having breakfast Everyday 25821 568 265 &8
Sometimes 2,920 522 347 132
‘Seldom 1,580 478 327 9.6
*Bedtimes Before or at midnight 12,305 67.3 263 6.4
. After midnight - 17,950 623 285 - 92
*Smoking No 29248 653 273 74
{past 30 days)
R Yes 1042 383 356 26.3
*“Drinking Mo 24,895 66.1 268 7.0
{past 20 days)
S Yes o 5282 56.1 311 128
*Mental healith Good 12,465 77.9 197 23
status
Poor . 17,803 549 333 120
Subjects for whom data were missing were excluded from the analysis.
*P value was calculated by x2-test, each factors{intending to study at university, Participating in extracurricular activities, Having breal Bedtimes, breakfast,
Bedtimes, Smoking, Drinking, Mental health status), P<0.01.
doi:10.137 1/joumnal.pone.0111844.t004
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Multiple logistic regression analysis of the association
between feeling unhappy at school and various factors
The adjusted odds ratio (AOR) and its 95% confidence interval
(CY) for the association between feeling unhappy at school and
each of the factors related o lifestyle habits and mental status are
shown in Table 5. Among junior high school students, the AORs
for those who seldom ate breakfast, who had smoked in the past
30 days, or who exhibited poor mental health were higher than
2.00. In particular, the AOR was highest for students who claimed
that their mental health was poor (AOR: 6.75, CI: 6.08-7.50).
Among the high school students, the AORs for those who had
not yet decided their future course or those who exhibited poor

PLOS ONE | www.plosoneorg

Table 5. Multiple logistic regression analysis of the association between feeling unhappy at school and each of the factors.
Junior high school Senior high schoso!
ACR 959%C1 AOR
Boys 1.00 100
GHs ety - bss-p7e. . . - oss
Grade® '
7andio BRI ¢ : : apo s
8 and 11 ' 121 108-135 085 088-102
9and 12 : : - a3 0.74-094 088 081085
intending to study at university®
Yes G SRS 100 : ; A A
No 098 0.86-1.31 136 1.27-145
Participating in extracurricular activities® ‘
No 177 1.59-157 187 1.75-1.88
Having breakfast ' : i Gt
Everyday 1.00 100
 Sometimes s Cissas i ez
Seldom ‘ 2.27 1.93-257 '('.94 ' 1.77-2.13
Before or at midnight 1.00 1.00
After midnight : oas " 1324158 21 129
Smoking (past 30 days}®
Mo ‘ ©100 100 Fr vt
Yes 235 1.80-220 16 143-1.79
Drinking {past 30 days)* Vo L
No 1.00 .00
Yes B X 122-158 126 ooz
Mental health status®
Poor 675 6.08-750 451 419-486
Abbreviations: AOR =adjusted odds ratio, Ci=confidence interval.
Feeling unhappy at school: Students who selected “No, | don’t” in response to the question asking whather the respondent felt happy at school {answer options: “Yes, |
do”, “Yes and no”, and "No, | den't™).
Subjects for whom data were missing were excluded from the analysis.
Sex, Grade, Intending to study at university, Participating in extracurricular activities, Having breakfast, Bedtimes, Smoking, Drinking, and Mental health status were used
as covariance values,
For calculation of the P values, a multivariate analysis model was used, *P<0.01.
doi:10.1371/journal.pone.0111844.4005

mental health were higher than 2.00. In pardcular, the AOR for
students who claimed that their mental health was poor was the
highest (AOR: 4.51, CI: 4.19-4.86).

Discussion

We believe that the present sample is representative of Japanese
adolescents because (1) the participating schools were selected
randomly from among junior and senior high schools nationwide
and (2) approximately 100,000 responses were analysed. To our
knowledge, the present study is the first large-scale epidemiological
stdy to have investigated the prevalence of unhappiness at school
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among junior and senior high school students and the factors
associated with such feelings.

In this study, the proportions of junior and senior high school
students who claimed to feel unhappy at school were 6.5% and
8.6%, respectively (Table 2). According to 2 government survey
conducted on approximately 1,000 Japanese junior high school
students, the proporton of those who claimed to feel unhappy at
school was 5.6% [14], which was similar to the present result. The
same survey also indicated that the proportion of male junior high
school students who were unhappy at school was higher than that
of female jumior high school students, corresponding with our
study’s result. Although no other studies offer data on sex-based
comparisons with regard to unhappiness at school, it may be
determined that girls are more adaptive to school than are boys.
As the total number of students attending junior and senior high
schools in Japan is almost seven million [29], these reported
answers and statistical analysis suggest that as many as several
hundred thousand students may feel unhappy at school.

In the present smdy, the proporidons of stdents who claimed
to feel unhappy at school were significantly higher among those
who had not yet decided their future course, who did not eat
breakfast every day, who had used tobacco or alcohol in the
past 30 days, who did not perticipate in extracurricular
activities, had late bedtmes, or who had poor mental health
compared to the others {(p<<0.0l; Tables 3 and 4). When
dealing with students who fall into the above-mentioned
categories, educators and adminisirators alike should comnsider
that sach students might not be able to adjust well to school. In
addition, when teachers and parents develop measures to
improve students’ adaptivity to school, they must plan
comprehensive measures, while also considering students
belonging to the above-mentioned categories. With regard to
the percentage of students who felt unhappy at school, the same
factor trends were observed among both junior and senior high
school students (Tables 3 and 4). The only factor that indicated
a different trend between junior and senior high school students
was an intention to study at university. The circumstances
surrounding maladaptation may be the same for both junior
and senior high school students.

The sex-based AORs for unhappiness at school were signifi-
cantly lower (p<<0.01) in both junior and senior high school girls
(Table 5). When providing counselling and guidance, teachers
should bear in mind that male students tend to develop feelings of
unhappiness at school more easily than do female students. With
regard to the AORs for feeling unhappy at school based on grade,
the AORs for 9th and 12th graders were the lowest. This result
was not affected by differences in future course after leaving the
current school, because it was adjusted for imtention to attend
university. To clarify which factors were responsible for the lowest
AORs among 9th and 12 grade students, further research on
characteristics peculiar to students in these grades is required.

Intention to attend university and participation in extracurric-
ular activities were considered to be factors pertaining to school
engagement. For junior high school students who had not yet
decided their future course and for senior high school students who
had either not yet decided on their future course or had decided
not to attend university, the AORs for feeling unhappy at school
were significantly higher than for junior and senior high school
students who did intend to go to university (p<<0.01; Table 5).
This result may suggest the importance of helping students decide
their future courses early, and of supporting high school students
who do not intend to go to university. The AORs for unhappiness
at school among junior and senior high school students who did
not participate in extracurricular activities were significantly
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higher (p<<0.01) than for those who did. In school life, in addition
to class attendance, participation in extracurricular activities is
vitally important (Table 5).

Eating breakfast and bedtime were also factors that impacted on
the lifestyle habits of students. The AORs for feeling unhappy at
school among students who did not eat breakfast every day or who
did not go to bed before midnight were significantly higher (p<
0.01) than for those who did (Table 5). To deal with students’
feelings of school maladaptation, intervention by students’ family
members, as well as teachers and administrators is important.

The AOR for feeling unhappy at school among students who
used tobacco or alcohol was significantly higher (p<<0.01) than for
those who did not (Table 5), Henry et al. [30]reported that
students who expressed poor school bonding (not feeling happy at
school, and so on) were much more likely to use alcohol, and this
fits with the results of the present study. Henry et al. [8] also
reported that truancy was a significant predictor of initiating
alcohol and tobacco use. Generally, as feeling unhappy at school is
a cause of truancy, the stress caused by school maladaptation may
lead students to start using tobacco or alcohol. The need to
improve the adaptivity of adolescents to school was suggested in
order to prevent them from using tobacco or alcohol.

The AOR for feeling unhappy at school among students in poor
mental health was significantly higher (p<<0.01) than the AOR for
those in good mental health (Table 5). This AOR was consider-
ably higher than the AORs found for the other factors. It was
confirmed that, in comparison with other factors related to lifestyle
habits and school life, mental health was most strongly associated
with unhappiness at school. Egger et al. [9] reported that truant
adolescents were more likely to exhibit depression. One of the
mental health questions in the present questionnaire was similar to
the GHQ-12 queston on depressive symptoms. As feeling
unhappy at school may be associated with depression. As feeling
unhappy at school may be associated with depression, teachers
and parents may need to view such feelings as an important
adolescent mental health issue and take appropriate measures to
prevent it.

The following two suggestions can be provided based on the
results of the multple logistic regression analyses regarding
adolescents’ unhappiness at school. First, when providing
healthcare guidance to students, school employees and admin-
istrators must consider that adolescents’ irregular lifestyle habits,
low school engagement, tobacco or alcohol use, and poor
mental health are all associated with school maladaptation and
possible future truancy. Second, family members of adolescents
must be aware that irregular lifestyle habits, tobacco or alcohol
use, and poor menial health are associated with school
maladaptation. If it is suspected that a child feels unhappy at
school because of insufficient nuiritional intake or lack of sleep,
his/her family is required to take corrective measures, such as
helping their children lead regular lives.

The present study had some limitations. First, as it was cross-
sectional in design, causal relatonships could not be deter-
mined. For instance, a student may not have participated in
extracurricular activities becanse he/she felt unhappy at school
On the other hand, a student may have felt unhappy at school
because he/she did not participate in extracurricular activities.
Longitudinal studies will be needed to elucidate the causality of
this issue. Second, data from students who were absent from
school on the survey day and school dropouts were excluded
from the analyses. The percentage of students who felt unhappy
at school may have been higher among absentees and dropouts
than it was among those who were in attendance on the day of
the study. The Japanese Education Ministry has reported that
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the proportions of junior and senior high school students who
are absent from school 30 days or more per year for reasons
other than illness or economic difficulties are 2.6% and 1.7%,
respectively [31]. The dropout rate among high school students
in this survey was 1.6% [31] (that among junior high school
students is not available because junior high school education is
compulsory in Japan). Thus, the proportions of students who
felt unhappy at school may have been underestimated.
Moreover, the data regarding the nine factors investigated in
the present study may have been biased. Third, we only
investigated the associations between feeling unhappy at school
and each of nine factors. This study did not examine all of the
elements that may have possibly affected feelings toward school
and their relationships with each of the nine factors of interest.
For instance, somatic complaints, including abdominal pain and
headache, or externalized behaviour problems such as defiance
and noncompliance were not assessed. Many more factors that
could affect happiness at school must be included in future
studies. Fourth, happiness is a subjective emotion. Different
students may feel very differentdy about the same circumstances,
depending on their own characteristics and customs. Therefore,
the possibility of introducing an objective scale that can be used
effectively in a large-scale epidemiclogical survey must be
considered, Lastly, limited space on the questionnaire allowed us
to pose only two questions from among 12 on the GHQ as a
mental health measure. If more weight must be given to
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adolescents” mental health status in future surveys, all 12 GHQ
questions may need to be included for more accurate
measurement.

Conclusions

This large-scale epidemiological study of junior and senior high
school students in Japan has revealed that feeling unhappy at
school is associated with being male, having an undecided future
course, not participating in extracurricular activities, not eating
breakfast every day, going to bed late, using tobacco or alcohol,
and being in poor mental health. Policy makers must promote
further investigations into how feeling unhappy at school is
associated with the initiation of tobacco or alcohol use or the onset
of mental disorders such as depression.
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Reliability and Validity of the Alcohol Use Disorders
Identification Test - Consumption in Screening for Adults with
Alcohol Use Disorders and Risky Drinking In Japan

Yoneatsu Osaki'*, Aro Ino* Sachio Matsushita’, Susumu Higuchi®, Yoko Kondo!,
Aya Kinjo!

Abstract

Background: Alcohsl is well established as a risk factor for cancer development in many organ sites. To
assess the reliability and validity of the Alcohol Use Disorders Identification Test - Consumption (AUDIT-C) for
detecting alcohol use disorders or risky drinking in Japanese adults the present study was conducted. Materials
and Methods: A test-retest method was applied with a 2-week interval with 113 health care employees. The x
coefficient, Cronbach’s coefficient alpha, Spearman’s correlation coefficient, and intraclass correlation coefficient
(ICC) were determined and the validity of the AUDIT-C was analyzed using the data from a nationwide survey
on adult alcohol use conducted in 2008 (n=4,123). Resulis: The reliability of the AUDIT-C score was high (x
coefficient=0.63, Cronbach’s alpha=0.98, correlation coefficient=0.95, and 1CC=0.95). According to the likelihocod
ratio and Youden index, appropriate cutoffs for the AUDIT-C were =5points in men and 24 points in women. The
sensitivity and specificity of these cutoffs for identifying =8 points on the AUDIT were 0.88 and 0.80, respectively,
for men (positive likelihood ratic [LR+]}=4.5) and 0.96 and 0.87, respectively, for women (LR+=7.7). The
sensitivity and specificity of the cutoffs for identifying =12 points on the AUDIT were 0.90 and 0.84, respectively,
for men (LR+=5.8) and 0.93 and .94, respectively, for women (LR+=15.8). The sensitivity and specificity of the
cutoffs for identifying =16 points on the AUDIT were 0.93 and 0.80, respectively, for men (LR+=4.7) and 0.92
and 0.98, respectively, for women (LR-+=55.6). With higher scores on the AUDIT, the specificity decreased and
false-positives increased. The appropriate cutoffs for identifying risky drinking were the same for both genders.
Conclusions: The reliability and validity of the AUDIT-C are high, indicating that it is useful for identifying
aleohol use disorders or risky drinking among the general population in Japan, a group at high risk of cancer
development.,

Keywords: AUDIT-C - alcohol use disorders - alcohol use disorders identification test - screening - risk drinking
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Introduction

Excessive alcohol consumption is associated with not
only multiple health problems including cancer but also
many social problems such as drunken driving, child abuse,
and domestic violence; it also leads to substantial social
expense (WHO, 2009; Osaki et al., 2012; de Menezes et
al.,2013; Yaegashi et al., 2014). Screening tests have been
proposed to identify alcohol use disorders. The Alcohol
Use Disorders Identification Test (AUDIT) is one of the
popular screening tests used in Western countries, and an
intervention program based on the results of this test has
been introduced (Babor et al., 2001).

The test consists of 10 questions, and each response for
the questions is assigned a specific score. The total AUDIT

score is calculated by adding up the scores from all of the
questions. Based on the AUDIT score, respondents are
classified into categories of alcohol use disorders (Babor
et al., 2001).

The AUDIT was developed as a self-reported tool;
however, in general health care settings, a substantial
amount of time may be required to respond to all of
the questions. Owing to the attention placed on social
problems relating to alcohol use disorders globally, the
Japanese government has recently started to address
alcohol problems. In Japan, a brief intervention to reduce
alcohol consumption in people with an alcohol use
disorder at clinics or during health-examinations has been
expected in recent years. Therefore, a short screening test
is required by busy medical facilities in Japan.

'Division of Environmental and Preventive Medicine, Tottori University, Faculty of Medicine, Yonago, Tottori,’Kasumigaura Clinic,
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The AUDIT Consumption (AUDIT-C) includes the
first 3 questions of the AUDIT and is proposed and used
in Western countries. The reliability and validity of the
AUDIT-C have been determined for use in Western
countries. To detect problem drinking, the proposed
cutoffs for the AUDIT-C are =5points for men and =3
points for women (Johnson et al, 2013). The present study
aimed to assess the reliability and validity of the AUDIT-C
for detecting suspected alcohol dependence, alcohol use
disorders, or risky drinking in Japanese adults. To the
best of our knowledge, this study is the first conducted
in an Asian country to assess the reliability and validity
of the AUDIT-C.

Materials and Methods

Assessment of the reliability of the AUDIT-C

The reliability of the AUDIT-C was assessed using a
test-retest method to determine its reproducibility. The
subjects were 113 employees working in psychiatry
medical clinics (n=27), a nursing facility (n=51), a
rehabilitation facility (n=21), and a health examination
organization (n=14) in Mie Prefecture, Japan. We asked
the subjects to complete the AUDIT-C twice with 2
weeks between the 2 tests. The survey was conducted in
October 2011.

Assessment of the validity of the AUDIT-C

We assessed the validity of the AUDIT-C using data
from a nationwide survey on adult drinking behaviors
in Japan conducted in 2008. The nationwide survey
was interview-based and conducted in the subjects’
homes; subjects were selected randomly from resident
register lists of the municipalities. Of the selected 6,956
subjects, 4,123 people responded to the survey (response
rate=59.3%). Trained interviewers visited the subjects’
houses and asked them to participate in the survey.

The questionnaire included the full AUDIT in addition
to questions about alcohol use behaviors including the
frequency of alcohol use, average alcohol consumption on
a day that included drinking, and the frequency of binge
drinking (pure alcohol consumption =60 g per drinking
occasion).

Ethical approval was provided by the ethical
committees of the Faculty of Medicine of Tottori
University and the Kurihama Medical and Alcohol Center.

Statistical analyses

To determine the reliability, we calculated the x
coefficient, Cronbach’s coefficient alpha, Spearman’s
correlation coefficient, and intraclass correlation
coefficient (ICC). -

The validity was assessed by comparing the total
score of the full AUDIT, which was considered the gold
standard, with the AUDIT-C score. We calculated the
sensitivity and specificity. We also determined appropriate
cutoffs for the AUDIT-C in the Japanese population using
the positive likelihood ratio and Youden index (Youden,
1950; Akobeng, 2007). Youden index is defined as
“sensitivity+specificity - 17.

We also assessed the effectiveness of the AUDIT-C
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for identifying risky drinking. Risky drinking was defined
as heavy drinking (280 g pure alcohol/week for men and
168 g pure alcohol/week for women) or binge drinking
(consumption of 60 g pure alcohol on =1 occasion per
week). Statistical analyses were conducted using SPSS for
Windows ver. 18 (SPSS Inc., Chicago, IL, USA).

Results

Assessment of reliability

The total AUDIT-C score and scores for each
AUDIT-C question demonstrated a high level of
agreement between the repeated surveys (Table 1). Each
index of agreement was close to 1. Therefore, we observed
a high reproducibility of the AUDIT-C. However, the
reproducibility of questions 2 and 3 of the AUDIT-C was
relatively low compared to that of question 1 (Table 1).

Assessment of validity

The Spearman’s correlation coefficient for the
relationship between each question and the total score
of the full AUDIT was 0.93 for question 1, 0.61 for
question 2, and 0.67 for question 3. Table 2 provides
the sensitivity, specificity, positive likelihood ratio, and
Youden index of the AUDIT-C categorized by cutoff
values of the full AUDIT score (=8 points, =12 points,
=16 points, and =20 points). The AUDIT-C cutoffs are =5
points for men and =3 points for women when the tool is
used in Western countries. The sensitivity and specificity
of these cutoffs for an AUDIT score 28 points were
88% and 80%, respectively, for men and 98% and 78%,
respectively, for women. The sensitivity and specificity
of the same cutoffs for an AUDIT score =12 points were
96% and 72%, respectively, for men and 96% and 76%,
respectively, for women. The sensitivity and specificity
of the same cutoffs for an AUDIT score 216 points were
100% and 66%, respectively, for men and 83% and 76%,
respectively, for women.

A decrease in the positive likelihood ratio was
observed with a higher AUDIT score, which indicates a
more serious drinking problem. When the cutoffs used
in Western countries were applied, the specificity was
relatively low, and a trend for increased false positives was
observed. According to the Youden index, the appropriate
cutoffs for the AUDIT-C were 25 points for men and
=4 points for women in this Japanese sample. Table 3
provides the sensitivity, specificity, positive likelihood
ratio, and Youden index for identifying risky drinking. The
same appropriate cutoffs were observed for identifying
heavy drinking or binge drinking. However, the AUDIT-C
demonstrated high sensitivity and specificity in women

Table 1. Reliability of the Alcohol Use Disorders
Identification Test — Consumption (AUDIT-C)

Items K a Spearman’s 1CC 95% C.1
coefficient of
correlation
AUDIT-1 0.866 0.985 0971 0.971 (0.958-0.980)
AUDIT-2 0.907 0.833 0.831 (0.765-0.881)
AUDIT-3 - 0.909 0.836 0.831 (0.764-0.880)
AUDIT-C score 0.628 0975 0.952 0951 (0.930-0.966)

*t; Cronbach’s alpha;, Cl: contidence muerval; ICC: intraclass correlation coetticient
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Reliability and Validity of AUDIT-C for Screening of Individuals with Alcohol Use Disorders in Japan
Table 2. Validity of the Alcohol Use Disorders Identification Test — Consumption (AUDIT-C) for Identifying

Alcohol Use Disorders Categorized by AUDIT Cut-offs

AUDIT =8 points AUDIT =12 points AUDIT =16 points AUDIT =20 points
Se Sp PPV LR+ Youden Se Sp PPV LR+ Youden Se Sp PPV LR+ Youden Se Sp PPV LR+ Youden
Index Index Index Index
AUDIT-C cutoffs
Men
=1 point 1.00 028 030 139 028 1.00 0.24 0.14 132 024 09%% 023 006 128 022 1.00 022 003 129 022
22 points 1.00 039 033 163 039 1.00 033 0.15 149 033 099 031 007 144 030 1.60 030 0.03 144 030
=3 points 1.00 048 037 193 048 1.00 042 0.17 170 041 099 039 0.08 162 038 1.00 038 0.03 161 038
=4 points 0.98 061 044 251 059 0.99 053 020 2.09 052 098 049 009 1.93 0.47 1.00 048 004 192 048
25 points 0.88 0.80 058 451 0.69 0.96 072 029 338 068 097 067 0.13 296 0.64 1.00 066 006 290 -0.66
=6 points 075 092 074 942 067 0.50 084 041 531 075 093 0.80 0.19 465 073 095 078 008 428 073
=7 points 0.36 098 090 2793 054 0.75 093 055 1020 068 082 089 027 726 0.71 092 087 0.13 698 079
=8 points 036 1.00 1.00 = 0.36 0.56 0.97 0.72 208! 0.53 067 095 038 1224 0.62 0.7% 093 0.19 1127 072
=9 poinis 0.22 1.00 1.00 = 0.22 041 099 086 4871 040 033 097 049 1926 0.50 0.63 0.96 025 1594 059
=10 points 0.12 1.00 1.00 = 0.12 0.25 1.00 0.93 10270 024 037 099 0.63 3342 036 050 0.98 035 2631 048
=11 points 005 1.00 1.00 = 0.05 0.10 1.00 095 16431 0.10 0.5 1.00 067 3932 0.5 0.13 099 024 i515 0.12
Area under the ROC curve (S.E.
0.932 (0.006) 0.939 (0.008) 0.930 (0.014) 0.949(0.011)
Women
=1 point 1.00 048 0.07 191 048 1.60 0.46 0.02 1.87 0.46 1.00 046 0.01 1.86 0.46 1.00 046 000 185 046
=2 points 0.99 0.65 0.10 284 064 096 064 003 264 060 0592 063 0.01 2.50 9.55 0.83 063 001 225 046
=3 points 098 0.78 0.15 452 076 0.96 0.76 0.05 4.10 073 092 076 002 384 0.68 0.83 076 001 343 059
=4 points 0.96 087 0.23 768 084 0.96 085 008 637 082 092 085 003 695 077 0.83 084 001 537 068
>5 points 0.86 096 046 22.03 0382 0.93 094 0.17 1582 087 092 094 008 14.29 0.86 083 093 003 1235 077
=6 points 0.69 0.99 064 4659 0.68 0.82 097 026 27.16 079 092 097 0.13 2639 089 0.83 0% 006 2193 080
=7 points 046 1.00 0.80 10024 046 075 099 043 35933 074 092 098 0.24 35563 0.91 0.83 0.98 0.10 4237 0.8}
=8 points 037 1.00 1.00 o 0.37 0.68 099 0.61 12525 067 085 099 035 9435 084 0.8 099 016 71.70 082
=9 points 0.21 1.00 1.00 e 0.21 0.50 1.00 0.78 276.88 050 062 1.00 044 13723 0.61 0.67 0.99 02210652 0.66
>10 points 0.10 1.00 1.00 = 0.10 029 100 1.00 029 031 1.00 050 171.5¢ 031 050 1.00 03822370 050
=11 points 0.08 1.00 100 o 0.08 025 1.00 1.00 <« 025 031 1.00 057 22872 031 050 1.00 04327963 0.0
Area under the ROC curve (S.E)
0.974 (0.007) 0.972 (0.016) 0.961 (0.034) 0.921 (0.069)

*AUDIT-C: Alcohol Use Disorders Identification Test — Consumption; Se. sensitivity, Sp: specificity; PPV positive predictive value, LR: positive likelihood ratio; ROC' receiver operating

characteristics; S.E.: standard error

Table 3. Validity of the Alcohol Use Disorders
Identification Test — Consumption (AUDIT-C) for
Identifying Heavy Drinking and Binge Drinking

Heavy drinking Binge drinking
(M/F* 2280/=168 g/week) (=60 g ethanol =] time/week)
Se Sp PPV LR+ Youden Se Sp PPV LR+ Youden

Index Index
AUDIT-C cutoffs
Men
>l point 0.99 0.26 0.19 133 024 099 024 011 129 022
=2 points 0.99 035 022 1.52 034 099 033 0.12 146 031
>3 points 0.99 044 024 175 042 097 040 013 162 037
>4 points 0.99 0.55 029 220 0534 095 051 0.15 194 046
=5 points 0.89 0.74 038 337 062 085 0.69 020 273 034
=6 points 0.70 0.85 045 457 055 072 0.8l 026 3.78 033
=7 points 0.53 0.92 0.55 6.67 045 0.58 0.89 033 537 047
>8 points 036 0.97 0.65 1045 033 045 095 045 884 040
29 points 0.24 0.98 0.71 13.62 022 035 098 059 1521 033
210 points 0.15 0.99 0.78 1935 0.14 025 0.99 076 33.67 025
=211 points 0.06 1.00 0.86 33.17 0.06 0.09 1.00 067 2135 0.08
Area under the ROC curve (S.E.)
0.880 (0.01) 0.857 (0.015)
Women
=l point 0.97 047 006 185 045 1.00 046 003 187 046
22 points 0.96 0.65 0.09 2.74 0.61 1.00 0.64 004 275 064
=3 points 0.95 0.78 0.14 434 073 094 077 005 399 070
24 points 0.91 0.87 020 7.04 078 090 0385 0.08 6.17 0.76
=5 points 0.62 0.95 031 1254 057 071 094 0.14 1171 065
=6 points 047 0.98 041 19.12 044 068 097 023 21.72 065
>7 points 0.29 0.99 047 2423 0.28 058 099 037 4143 057
=8 points 0.23 0.99 0.58 37.93 022 045 099 045 5876 044
=9 points 0.15 1.00 0.67 5478 0.15 029 1.00 050 7135 029
=10 points 0.08 1.00 0.75 82.18 0.08 0.13 1.00 0.50 7135 0.I3
=11 points 0.06 1.00 0.71 68.48 0.06 0.13 1.00 0.57 95.14 0.13
Area under the ROC curve (S.E.)
0929 (0.015) 0.948 (0.015)

*M/F: Male/Female; **AUDIT-C: Alcohol Use Disorders Identification Test -~ Consumption;
Se. sensitivity, Sp: specificity, PPV positive predicuve value; LR positive likelihood ratio;
ROC: receiver operating characteristics; S.E.: standard error

for identifying high AUDIT scores and risky drinking,
compared with men. The specificity of the AUDIT-C for
identifying risky drinking was relatively low in men.

Asian Pacific Journal of Cancer Prevention, Vol 15, 2014

Discussion

To the best of our knowledge, this is the first study to
determine the reliability and validity of the AUDIT-C in an
Asian country. The high reproducibility of the AUDIT-C
was confirmed in the present study. The validity of the
AUDIT-C was also high in this Japanese sample. It has
been reported that there are many people with alcohol
dependence in Japan (Osaki et al., 2005). However,
only a portion of these people see doctors according to
the relatively low estimate of patients that visit medical
facilities reported in a national patient survey (Osaki,
2013). However, the general belief is that the majority of
patients with alcohol use disorders visit medical facilities
or undergo health examinations because of prevalent
physical and mental problems. With appropriate screening
by physicians, brief interventions can be implemented
with patients at risk of alcohol use disorders, resulting
in reduced alcohol consumption. The availability of a
simple screening test in busy clinics or health examination
settings would enable brief intervention programs aimed
at reducing alcohol consumption to be implemented
with patients with suspected alcohol use disorders. The
high reliability and validity of the AUDIT-C indicate its
potential effectiveness, as a proxy questionnaire for the
full AUDIT, for identifying alcohol dependence in the
general population in Japan.

Furthermore, the AUDIT-C is also considered to
be an effective screening test for identifying risky
drinkers, owing to the observed reliability and validity
of the AUDIT-C for identifying heavy drinking or binge
drinking. The appropriate AUDIT-C cutoffs for identifying
heavy drinking or binge drinking were the same as those
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for identifying alcohol use disorders with the full AUDIT.
The statistical analyses in the present study resulted in
appropriate AUDIT-C cutoffs of =5 points for men and
>4 points for women in Japan.

The cutoffs recommended for use in Western countries
vary; however, the most commonly used cutoffs have
been 4-6 points for men and 3-5 points for women (Bush
et al., 1998; Nordqvist et al., 2004; Dawson et al., 2005;
Goémez et al., 2006; Bradley et al., 2007; Rodriguez-
Martos and Santamarina, 2007; Tuunanen et al., 2007;
Frank et al., 2008; Kelly et al., 2009; Kaame et al., 2010;
Towers et al.,2011; Dawson et al., 2012; Crawford et al.,
2013; Johnson et al., 2013). According to results from
the United States and European countries, the AUDIT-C
is a satisfactory screening tool for identifying alcohol
dependence diagnosed by DSM-IV as binge drinking or
heavy drinking with high sensitivity and specificity. One

article indicated that the sensitivity of the AUDIT-C varies

by race or ethnicity (Frank et al., 2008). The sensitivity
and specificity of the AUDIT-C tend to be lower for
specific populations, such as veterans or young patients
in emergency services (Kelly et al., 2009; Crawford et
al., 2013).

The results of the present study were similar to previous
results. The sensitivity and specificity of the AUDIT-C for
heavy drinking, binge drinking and the total AUDIT score
in this Japanese sample were adequate compared to results
from Western countries. Therefore, we could conclude
that the use of the AUDIT-C as a screening test instead of
the full AUDIT is appropriate in the Japanese population.
The AUDIT-C can be used in primary health care and
health examination settings to promote countermeasures
for reducing alcohol-related disease burden and social
problems in Japan. This indicates that AUDIT-C will be
an useful tool for cancer prevention in Japan.
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INTRODUCTION

Abstract

Background: Behavioural and psychological symptoms of dementia
(BPSD) are prevalent and have an impact on the care of persons with
dementia. Previous studies regarding predisposing factors have included
pharmacoctherapy, but other factors may not have been sufficiently studied.
We hypothesized that psychotropic medications, past history, comorbid
psychiatric disorders-and other factors may be relevant factors related to
BPSD.

Methods: Data were collected from patients’ medical charis at an extended
care facility over a 2-year period from 1 May 2008 to 30 April 2010. Infor-
mation obtained included the presence of BPSD, gender, age, marital status,
past history, comorbid psychiatric disorder and medication use. Patients
were divided into two groups: a group with BPSD (n=29) and a group
without BPSD (n=10). A binomial logistic regression analysis was per-
formed for the above factors.

Results: Comorbid major depression was linked to BPSD {odds ratio =
12.57, 95% confidence interval: 1.31-120.74) as well as to the use of antide-
pressants (odds ratio = 6.48, 85% confidence interval: 1.02-41.25). There
was a irend towards stalfistical significance in the relationship between
greater use of antidepressants for the patients with comorbid major depres-
sion and the presence of BPSD. Past history of depression (Fisher’s exact
test; P=0.03) and cerebral vascular accident {degrees of freedom=1,
%2 = 4.44, P = 0.04) were linked to the presence of BPSD and comorbid major
depression.

Conclusion: Accurate evaluation and treatment of comorbid major depres-
sion may affect BPSD. In order to reduce the burden of BPSD on patients
and caregivers, there should be a careful and thoughtful diagnosis of
comorbid major depression in patients with dementia.

BPSD can be conceptualized as several clusters

Dementia has become an increasing social burden in
countries, such as Canada and Japan, that are facing
a rapid demographic shift towards an ageing society.
Behavioural and psychological symptoms of demen-
{ia (BPSD) represent a major focal point for this social
burden.™® Issues in the treatment, care, and support
for persons with dementia are an ongoing concern.?

© 2014 The Authors
Psychogeriatrics © 2014 Japanese Psychogeriatric Society

such as apathy, psychosis, behavioural change, and
affective change. The affective cluster can include
dysphoria, irritability, anxiety, and euphoria. Although
it is difficult to clearly distinguish between comorbid
major depression and depressive symptoms as a part
of BPSD affective cluster in a clinical setting, both
require appropriate treatment.
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Studies suggest that BPSD is affected by the degree
of cognitive impairment and living conditions prior
to admission,* but research into BPSD has largely
focused on pharmacological and non-pharmacolog-
jcal freatments to control BPSD.>7 in contrast, there is
a paucity of research regarding specific risk factors for
BPSD and its prevention.®®® There is some limited
evidence in the literature that certain kinds of medica-
tions such as anxiolytics and hypnotics are more likely
to contribute to the expression of BPSD symptoms,
but a consensus view has not yet been reached.®
Atypical antipsychotics and antidepressants are belie-
ved to be effective for the treatment of BPSD, but this
is tempered by their risks and side effects.’® Similarly,
hypnotics are commonly prescribed in clinical practice
for sleep disorder, which is a common co-occurring
symptom of BPSD, yet the literature is unclear with
respect to this treatment.”

Therefore, in this study, we examined the relation-
ship between pharmacotherapy and BPSD, as well as
other relevant potential risk factors of BPSD, within
the context of a regional long-term extended care
facility in Vancouver, BC, Canada.

METHODS

Participants

We conducted a retrospective chart review using
a case—control method. The study protocol was
approved by the research ethics committees of Van-
couver Coastal Health (Vancouver, BC, Canada) and
the University of British Columbia (Vancouver, BC,
Canada) research ethics committee and was con-
ducted in accordance with the Guideline for Good
Clinical Practice and the principles of the Declaration of
Helsinki. Participants included all patients 60 years of
age or older with dementia who were referred from
Banfield Pavilion (Vancouver, BC, Canada), a regional
extended care facility of Vancouver General Hospital
(Vancouver, BC, Canada), for a geriatric psychiatry
consultation from 1 May 2008 to 30 April 2010. There
were a total of 77 referrals during this period. Of these,
9 patients were excluded for being under 60 years of
age and 29 patients were excluded for not having a
diagnosis of dementia. This left 39 patients in total.
This group was divided into patients with BPSD who
served as cases and patients with dementia but
not BPSD who served as controls. In this study,
the non-BPSD group included dementia patients
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without any symptoms of BPSD who were referred to
a geriatric psychiatrist for competency assessment.
When patients with dementia developed one and more
symptoms of BPSD (dysphoria, agitation, paranoia,
anxiety, disinhibition, and others) were referred, we
considered them part of the BPSD group.

There is ambiguity regarding the difference between
comorbid major depression and depressive symptoms
as a part of the BPSD affective cluster. Therefore, we
considered it as comorbid major depression only when
the term of depression was clearly noted as a diagnosis
that fulfilled the fourth edition of the Diagnostic and
Statistical Manual of Mental Health Disorders (DSM-
IV-TR) criteria for major depressive episode. in addi-
tion, patients were considered tc have depressive
symptoms as a part of the BPSD affective cluster when
they did not fulfil criteria for major depression but their
mood was sufficiently disabling.

Three sources of data for the chart review were
used: (i) the physical chart maintained at Banfield
Pavilion; (i) the psychiatric consultation notes; and (jii)
the patient care information system (a regional patient
database maintained by Vancouver General Hospital).
These data sources contained case histories, hospi-
talizations, registrations, referrals, assessments, case
notes, care plans, and scheduling of ongoing treatment
information.

Data collection

A patient medication and history instrument was
developed. The instrument contained sections for: (i)
demographics (including gender, age, marital status,
previous living situation); (i) past medical history; (iii)
the use of psychotropic medication, cognitive enhanc-
ers and opioids; (iv) past psychiatric history; (v} sub-
stance use history; (vi) the presence of pain; (vii) a
Mini-Mental State Exmaination (MMSE) proximate
score;'? (viii) dementia type; and (ix) a co-morbid axis |
psychiatric disorder. DSM-IV-TR was used to make the
diagnosis of psychiatric disorders. Although dementia
with Lewy bodies was not recognized in DSM-IV-TR,
we used this diagnosis for subtyping dementia.

The data were collected by a psychiatric fellow
(one of the co-authors of the study) from 1 May 2010
to 31 August 2010 and entered into Excel (Microsoft,
Redmond, WA, USA). As BPSD was the selection
criteria for inclusion in the review, the data could notbe
collected in a blind manner.

© 2014 The Authors
Psychogeriatrics © 2014 Japanese Psychogeriatric Society
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Statistical analysis

Data were screened for normality, homogeneity of
variance, and outliers. Categorical variables were
compared with a y® test and Fisher's exact test.
Student’s t-test was used for continuous variables.
Correlations analyses were performed for items that
emerged as statistically significant and clinically impor-
tant. Pearson’s correlation coefficient was obtained for
normally distributed variables, and Spearman’s corre-
lation coefficient was obtained for category variables.
Statistical significance was set at P < 0.05, two-tailed.
For Fisher's exact test, statistical significance was set
at P < 0.05, one-tailed. Statistically significant correla-
tions with a value >0.5 were considered relevant.
Binominal logistic regression analysis was performed
with BPSD as the dependent variable, and statistically
and clinically significant variables were covariates. All
statistical analyses were conducted using SPSS
version 18.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

Demographic and clinical characteristics of the sample
are presented in Table 1. There were 29 patients (12
men, 17 women) with a diagnosis of BPSD and 10
patients (5 men, 5 women) with dementia but no BPSD.
The mean ages of the BPSD group and non-BPSD
were 82.1 £9.0 years and 77.8 £ 9.5 years, respec-
tively. Mean value for MMSE scores were 15.8 for the
BPSD group and 13.9 for the non-BPSD group. In the
BPSD group, there were 14 patients with Alzheimer’s/
vascular mixed dementia, 10 patients with vascular
dementia, 3 patients with dementia with Lewy bodies,
1 patient with dementia of the Alzheimer's type and
1 patient with dementia due to Parkinson’s disease.
In the non-BPSD group, there were five patients

Table 1 Demographic and clinical characteristics
Without BPSD  With BPSD

(n=10) (n=29)

Age, mean = SD (years) 77.8£9.5 82.1x£9.0
Gender (n)

Men 5 (50.0%) 12 (41.4%)

Women 5 (50.0%) 17 {68.6%)
MMSE, mean = SD 13.9+7.2 15.8+7.9
Comorbidity of major depression {n) 1 (10.0%) 15 (61.7%)
Antipsychotics (n) 4 (40.0%) 16 (65.2%)
Antidepressants () 3 (30.0%) 18 (62.1%)
Hypnotics (n) 4 (40.0%) 17 (58.6%)

BPSD, behavioural and psychological symptoms of dementia; MMSE, Mini-
Mental State Examination.
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with Alzheimer’s/vascular mixed dementia and five
patients with vascular dementia. Agitation/aggression
was the most common symptom of BPSD, followed
by dysphoria/depressive symptom, anxiety, paranoia
and others. No statistically significantly differences
were found between groups for age or MMSE score.
Although there were a few patients who were admin-
istered antipsychotics and/or antidepressants in the
non-BPSD group, we tried to exclude patients from
this group who had achieved remission from BPSD
with those medications. From their medical charts,
these patients likely had past history of depression,
past history of psychosis, or past history of alcohol
dependence prior to the incidence of dementia.

Correlation coefficients were calculated for demo-
graphic variables (gender, age) and relevant clinical
variables (MMSE scores; use of hypnotics, antipsycho-
fics or antidepressants; and presence of comorbid
major depression) based upon previous literature.®
No statistically significant correlations emerged
between variables using the >0.5 criteria. Age and
gender {r=0.50), as well as comorbid major depres-
sion and the use of antidepressants (r = 0.48), reached
significance.

Because the sample size was small, an exploratory
binominal logistic regression analysis was performed;
the presence of BPSD was the dependent variable,
and gender and age were the covariates. Five other
variables were added separately as covariates: MMSE
score, presence of comorbid major depression, pres-
ence of antipsychotics, presence of antidepressants,
and presence of hypnotics (Table 2). Results indi-
cated that only comorbid major depression (odds
ratio = 12.57, 95% confidential interval: 1.31-120.74)
and the use of antidepressants (odds ratio = 6.49,
95% confidential interval: 1.02-41.25) produced a
statistically significant odds ratio for the presence of
BPSD (Table 2).

As comorbid major depression and antidepressant
use are related factors, we analyzed them for the
presence or absence of BPSD using Fisher’'s exact
test (Table 3). Resulis indicated there was a trend
towards statistical significance between the presence
of BPSD and patients with comorbid major depres-
sion who are treated with antidepressants (P = 0.07).

We considered the related factors that were linked
to the presence of BPSD and comorbid major depres-
sion. First, we investigated the impact of past history
of depression on the presence of BPSD and comorbid
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major depression. There was a statistically significant
difference between past history of depression (P=
0.03) in Fisher's exact test. Next, we considered that
cerebral vascular accident could be the relative factor
of the presence of BPSD and comorbid major depres-
sion. A statistically significant difference was found in

Table 2 Results of binominal logistic regression analyses of vari-
ables for the presence of BPSD

Odds ratic 95%Cl P-value
Model 1
Gender 0.86 0.14-5.18 0.87
Age 1.06 0.96-1.17 0.24
MMSE 1.04 0.94-1.14 0.48
Model 2
Gender 0.53 0.08-3.70 0.52
Age 1.09 0.98-1.21 0.12
Comorbidity of major 12.57 1.31-120.74 0.03
depression
Model 3
Gender 0.83 0.14-4.97 0.84
Age 1.06 0.96-1.17 0.26
Antipsychotics 1.77 0.40-7.93 0.45
Model 4
Gender 1.09 0.17-6.85 0.93
Age 1.09 0.98-1.22 0.13
Antidepressants 6.49 1.02-41.25 0.047
Model 5
Gender 1.07 0.16-7.10 0.95
Age 1.06 0.96-1.18 0.25
Hypnotics 2.63 0.52-13.19 0.24

BPSD, behavioural and psychological symptoms of dementia; Cl, confidence
interval.

a 2 test between past history of cerebral vascular
accident (degrees of freedom=1, y* value=4.44
P =0.04) and the presence of BPSD with comorbid
major depression (Table 4).

DISCUSSION
In this retrospective chart review, explicit cases of
BPSD were analyzed and compared to non-BPSD
cases. A relationship was found between comorbid
major depression, the use of antidepressants, and the
presence of BPSD. This is consistent with the research
conducted by Steinberg et al., which has shown that
depression and delusions continue for an extended
period in BPSD patients and therefore may reqguire
pharmacotherapy.’®

There was a significant but weak relationship
between comorbid major depression and antidepres-
sant use. Although there was no statistically significant
difference in the relationship between greater use of
antidepressants for patients with comorbid major
depression and BPSD, there was a marginal trend
towards statistical significance. Several explanations
of this finding are possible. BPSD has an affective
cluster which includes dysphoria, irritability, anxiety,
and euphoria. Differentiating between BPSD and
depression can be difficult. Furthermore, the BPSD
affective cluster is more often treated with anti-
depressants because of the risk associated with anti-
psychotic medications. Therefore, BPSD and major
depression are more likely to be associated with anti-

Table 3 Presence of both comorbidity of major depression and antidepressants as well as the presence of BPSD

With comorbidity of With comorbidity of Without comorbidity of Without comorbidity of
major depression major depression major depression major depression
Without antidepressants With antidepressants With antidepressants Without antidepressants Total
n % n % n % n % n %
Without BPSD 0 0 1 10 2 20 7 70 10 100
With BPSD 3 10.3 12 41.4 6 20.7 8 27.6 28 100
P-value 0.40 0.07 0.67 0.02

BPSD, behavioural and psychological symptoms of dementia.

Table 4 BPSD with or without major depression versus past history of depression and cerebral vascular accident

BPSD without major
depression (n = 14)

BPSD with major
depression (n = 15)

n % n % P-value
Past history of cerebral vascular accident 21.4 9 60.0 0.04
Past history of depression 2 14.3 8 53.3 0.03

BPSD, behavioural and psychological symptoms of dementia.
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depressant use, given the presumption that the
antidepressant can cover both the sympioms of
BPSD and major depression. Behaviourally disturbed
patients with major depression labelled as BPSD are
also treated with antidepressants, whereas those with
apathetic major depression are unlikely to be labelled
as BPSD even though apathy is a cluster of BPSD.
Patienis are more likely to come io psychiatric atten-
tion if the behavioural disturbance causes psychologi-
cal distress. This result would suggest that accurate
evaluation and treatment of depressive symptoms will
affect both the diagnosis and outcome of BPSD
patients.

Given that depressive symptoms could be viewed
as a part of the BPSD affective cluster, we carefully
tried to identify depression as a diagnosis of comorbid
major depression. As this study demonstrated that
past history of depression as well as cerebral vascular
accident are linked io the presence of BPSD and
comorbid major depression, these factors give us
a clue to find and fireal depressive patienis with
dementia.

Although depression may be considered a sympiom
of BPSD according fo International Psychogeriatric
Association definition, there is a tradition in research
and management of dementia in identifying and treat-
ing major depression co-occurring in the context of
dementia. Previous studies have specifically described
these as co-occurring and not just labelling it as BPSD.
There are specific assessment scales, such as the
Cornell Scale for Depression in Dementia, and targeted
therapies 1o iry to address this issue.’®™®

The International Psychogeriatric Association defi-
nition of BPSD is very broad in encompassing any
demented individual with depressed mood with or
without associated features leading to a diagnosis of
major depression. However, this study aimed to for-
mally identify those with major depression according
to the DSM-IV-TR criteria in the BPSD cohort because
those with a diagnosis of BPSD may not have merely a
mood disturbance. Also, our data and sub-analyses
suggest that those BPSD patients with major depres-
sion and comorbid dementia have higher rates of cere-
brovascular events and past major depression based
(Table 4).

There are limitations to the methodology of the
present study that should be pointed out. First, the
sample size was limited to a non-randomized and
unblinded sample of 39 patients. Therefore, the results
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of the present study cannot be generalized beyond
the sample and might not be conclusive. Next, no
causal relationship can be determined because of
the study’s retrospective methodology. There is an-
other limitation relating to the difficulty in distinguish-
ing whether the patient had a history of depression
prior to the onset of dementia. Finally, there was
no data regarding a scale to measure BPSD in this
siudy.

Future research should focus on a prospective
study design with a well-validated objective scale for
BPSD to further examine the causal factors that lead
io the development of BPSD.
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