23. Tia—\fEREE
FHELLTOAEER:
BEDVFZDREEDHDIER :
o HRVEICEREL-ME: #H o5, RES, MR, BLO
o T Na—VHEEUCIDEE TOEGHE (B V8E. BX. IFER)
e T Na—EFUIIAFSEITER., HOVIE
o FENFLIIEFHOEKT
iz x Hid FTREfE
o TNa— VERDBEEOENEITHESRIEE (O3 — M —OFREO B, KENETT . KE)
o T /la— LOBEAER (BT, BA ., FAOHES, LR
o BENTNa—/)LOMBEZER. EIEMETHLIZ LRV TO RN ARG ®H B,

— AN ST FIEBEZ RO D0 L (B BEDRR TIIVLWELTHD b LI RET ), E

D REHIE. BAECERELAT LG,

R PRECIR -

COREORHEIT, WR2EOT Va— VEBIRE JRET D LEN H2iBIUS FERREELIKGFETHS,
TNha— ) VERO TR, L T EEEZ BT O25EbHoL., Biie ST —RUITER T TR EEGE T2
HabdhHd,

W LB R

T LD fE R ERR — BB A A S L UM E DI % R 22) X2 b fe b, R A H o E YT D
EHRINDHDOET D, B BHETHIVUIRIC 21 FREEATEEN || ZETHIVUTIRIC 14 EEREELL -
(RUEWFEED NB 7 ha—/L & BT« ThD),

TNa—VOFERBR - EE LT, TAa— U ERRE RN, HE0E D LEN2EEORK TH
5 (FIEREMICEBRL QD) ZENALTH D, ZNHDOFITIL, HIB OB ELBE IS TRV TEIRE
D, TILa— VDM LD DIEE R H -T2 L ThH, TNERE A L HICALRLRB,

IRFFRE R

o EENRHAHELLT T N a— LEBRERITS

o T Na— LEROz I a— LRKETHD

o TLa— UEEEIA~DIRY VK

o M (REIZEVEL THEAETL TV AL R 2 720)
o BEBUER (RZZ, Bx. 3T, HAE., FBE)

EIREFORIEIT, BB EORE | BE A2, M ZE ORI, MREROEF LR IRMET V= — VERE
BELIRDA[REMED DD,

34



VINGE B
IRETH-o T /ba— VAR, 7 bo— VB A 38 E 45 Al et 0 b 5,

SERIHT - : :

R EINIIND D70 & ORFHE LA RES 7 L= — LV RED R £ 7209 500 \_7}1672%‘"‘@ THIE, Fio,
INBDORHMER T, —EHIMOEEORICHNLZ b dHD,

BABMEREE (X, 77 b =t—)Lds KOS oo il F o Wi 7 LR35,

35

P



24. RyE RS
FRE/LL CWBRERE:
BEDFZDAREMEOH DI
o 5 ORS. HIREE, IR
e EMFERICLAHEE TOEPHE
o MR L AEBCEITIER
o AN T EITEBUCLAMORE 2 2R R B I OYK R
hizE 2 b FTREME |
o ATE) SREIIHERICIIT D Y OIEDNTFAN D72
o FEWERDEEE '
o I FIIMLOFEDE BN AEZFRZD, FEBEOIZENLEERLZDTS
o IEMERAMREOIERE IS ARE (OS— M — K RE ORI, FENZET]. KE)

ARSI T, FIRBZERZ RO D058 LR (F]: BENE TITOSHNSLTWS B LUIKRET5), IE

I . B CRAAI NG,

BRPRFCR :

ZOMEEDRFIL. T CBIERY (B A A AR BRWAL KR | LTEE (B~ DT B R AL &
FRAETAR) { BIOZ DO —ARHNT A F T RER P B ZWE (B Vv~ b Bl OBFIERE. Ik
ATDHLER), HRBIOHERNREEL KT THD,

e N
o IR, FIIHREEIAER
o EYFEANEERLE (B TEREETOEI) | LEAZRE (F]: B I AR ER ., BoiERI
LN E OEAL)
EplEs
o FWMERNEBRERAYRAE (B R RARFIRB IOV — - —LDBE, 7% B L OERZ2HE)

BRI — A TRV DR :

AR i

o  EENHDITHLEIDLTEWEREKITD
o EYFEMROaLre—LRRETHD

o FEMFEM~DIRVERR

ERIZWr:

o REEITHH O/ E DEHEZIRELEYHEAMBEORRERDIZDOT, ZThbeEETHIE, £
77 ZNHbOREMIERIL, —EHEEY A A Lo B ORICHENAZELHD,

o  BUBMEREEIL, T a— /LB ISRy O O 5 EEET S,

36



25, o \ofil
FHEILL TWBEEIR:
B, ZI OV TOFHRE TP 4 A et 5,
5 A R - YA AN I R A= ||| R e A B LI 58 s Al 3 AN D 5 WY VY Bl N @3%‘%@@%%
ZOWTERARETHS, : ~

HR PR ADIR : ‘
ARAEME 6 JTONEY (R JE 55 2 M3 5 2 N fifi 1 (W 7 PNELE ) A i e - D B Tl 4,
BN ERIEIR ;

E R REA R4 FEIIRYefl A3 SE B A ds JUT I AIREMED DY | (RTFIZ D723,

IRTEIE B

o FENRHDITHLL P Al Ak T D
o fHEDzL — LRHEETHD

o MRFE~OHR KR

o =T D BIAER

RERRIE

o HNWUEETHLGE | DT LG R ROMEE B v BEMED D,

o ILURMFDOME L, RIECIKAE COHAZLFI ST AIREMED SV FzHL ELLIRIED T eI L %
- ZhpA, , : : o :

o MREE AN A, TEILE SO RS LUK I A R B K LR R R BAGR IS B,

/IR ; Lo ;
BB FERH M Z 5D DA REERHY | T EKFOEREET 22055,

SRS :
— Rz O E RSSO T 5,

37



26. —VFVF1REE
FEILL TWARERE:
3 EOBIRICR N T, R & I ETEI ORI 7 — 2 B35, ¥ —rOFR T, LT ORKREEZ RS
ZENHD BETHEOBELERIIERD BB, [KODTRLIE, hE OITE~DRHEE L E I IR 2R,
FI VT HE A D EREE, *T A BRI DIRANZE REWBIEL R I OTEY —RRELLNDLTELHD,

WL ER S
3 DR N EEF /21T TR N D3 — N T 5,

B 55
fh LD BARIT ST DN EH L BWBH)E/- IO IR R BIBEAE~ O RO OETH Y E2 I E0EE,
feidms b LA~ OBRERER, H LI H DB E TIROH D& COIE FE DO RBIRZE LD

. EBTREETS,

Ao T, LSRR BRI ABBIRICESIAEN LB ER L E EE COMBIRIZ 5| &
BIL, LEUTBEGCEFDELOTEY —RRHLNLZEbHD, ABITERL T, M9 2B LT/ HDHNNTR
ZIER DB BATE EOBRIIEV 2RI b L, TOMIZ, 7T)La—/L o3, 551 & i
REERBL O bRV Ved | B CIHERNZRITEIN HD T REMEL H D, '

BED7 — AR D AREME

o SR F LBEE A2\ R ORI FER

o  HETHILEYAEOEEEBAILICISEH O~DOBEAR A
o BNIFIIIVERUCLY, FORBITERANZ) A % JE T

vl

(e REMEEE

o HIOOMEEE
o EWFEAESE

38



27. FBAE

FEMLTCWBIFZ:
o BE HNT. MENRRDDWIABEFRADHIENDD, A
o  BEOSFML, B ICBIATE IO T | MR EI3ITE o2 b, REAEET AT, JIVEERR

ERER O :
FRENAE (. AR oo

BWNOULIEREEIR :
FRANAYZEAL P RZRORE IR, RO

RECIE, TRAL, Y, A7 S DIER AT AT B L b5,

AR IR TV | ZEPE TR, 4SRRI I B Sl s ab o Th S,

CRUDRE TH D, Aald HPRF O & D | B/ WO 8 B0

BEEEL o TR L AR O [ GEAREEESR) O 77 3% 2. His,

BEERER

7ol B ARIRICR AR B LA I EL DD,

T HA, HE, RS LR 21T Hins,
FRSEE D— AR B R
o TN A5 (WHER D HETTIE DR FR)
o M EMEREAE (BEMEARRE /=LY, &= L BEE#E 5 3)
o N—FUVUPR

BREE (RIS A E) | ST O 30 L ONERI 2R B 2N 20 b L QU WNEH B 68 ke 8 D1T
ZyDRFITTERN) BILORE (F it/ O &b D& G TERW) 23, o8 eI & £hb,

ATBY EORREICIT B LS, DA EORS, PHNRPRRT-, Sk I 15 S & H > R B 71T
B, BE Ny RZT b LIy NICIb D, e ERZT D, BIEL B, SMEC R RS

AR, KO HiAZ D, EEEE (A EFSD, FaddiiiEng) L5, IRYs

TREASEAEDER L2 TWIE, IR EIER RiADS:

9> — R OB LA HIFHGEHIN DB T
FLIBLE R OREL G E

A Bl BEOEEROKZ

LY T EERE (7 RZ AL DA
HEED AT L a— UK FIEIC R HID)
RN I

JREAE —[EE O FREMED HD

39

FFEEETR & — BHE D T RetE 235
TB ST fn. JIEE

g HEE 5%

B /KERAE

HIV gL

FR

T E LT e —L



ERIZ M

o EREEMDIRAIMEREREE (mild cognitive impairment; MCI) : SRR REEE 2D > Th, LB S A
BEIEDHIZ CHEEET-Z20

o NNERIZEDIRVBTE HLHOLNDFEE OB T

40



K Ito et al.

RESEARCH STUDIES

Association between subjective memory complaints and
mental health well-being in urban community-dwelling

elderly in Japan

Dear Editor,

The prevalence of subjective memory complaints (SMC)
among the elderly has been reported to be between 25%
and 50%.! Subjective memory complaints are currently
the object of growing interest as a possible predictor
for future dementia. However, the direct association
between SMC and cognitive decline remains controver-
sial.”> Our previous study based on 95 community-
dwelling older adults aged 65 years and older showed
that there was no relationship between objective memory
impairment and SMC.? Besides cognitive decline, vari-
ables such as education, sex, age and others might
underlie SMC.

As patients with SMC seem distressed by their
subjective forgetfulness, we hypothesized that mental
health well-being is an important correlate of SMC. Just
a few community-based studies have investigated the
relationship between SMC and mental health well-
being in the elderly.**

We carried out a community-based, cross-sectional
study that included 3195 Japanese persons who were: (i)
community residents of Chiyoda ward, Tokyo, Japan;
(ii) aged 65 years or older; and (iii) not having long-term
care insurance certification. Each participant received a
self-administered questionnaire.

The questionnaire included items regarding SMC,
sociodemographic factors (age, sex, years of education,

- living alone or not, at work or not, social support

, network) and health-related variables (subjective health,
current physical illness, pain, instrumental activities
of daily living [IADL], mental health well-being,
daytime sleepiness), which might affect mental health
well-being. Social support network was assessed by the

Table 1 Correlates of subjective memory complaints

Japanese version of the abbreviated Lubben Social
Network Scale,” mental health well-being by the World
Health Organization Well-Being Index - five items,®
daytime sleepiness by the Japanese version of the
Epworth Sleepiness Scale,” and IADL by the Tokyo
Metropolitan Institute of Gerontology Index of Compe-
tence.’® SMC were assessed by the question “Do you feel
that your memory has worsened in the last 6 months?”

Data were analyzed using PASW Statistics version 18
for Windows (SPSS, Chicago IL, USA). The stepwise
linear regression analysis was carried out with SMC as
the dependent factor, entering all the health-related
variables, and sociodemographic factors including edu-
cation, sex and age as independent variables. The sig-
nificance level was set at a.= 0.05.

A total of 2034 participants (815 males, 1219 females)
returned the questionnaire (response rate = 63.7%). The
respondents” mean age was 74.6 = 6.4 years and mean
years of education was 13.2 + 3.0 years. Participants with
no missing values for SMC (n = 1952) were analyzed.

Among participants, 45.9% had SMC (males, 44.4%;
females, 46.8%; x*=1.14, P=0.153). The stepwise
linear regression on SMC is shown in Table 1. In the
final model, the significant correlates of SMC were
lower mental health well-being, older age, daytime
sleepiness, pain and lower IADL. The result shows
mental health well-being is indeed an important corre~
late of SMC.

In conclusion, findings of the current study, based on
2034 participants aged 65 years and older, show that
SMC are significantly associated with lower mental
health well-being along with older age, daytime sleepi-
ness, pain and lower [ADL among community-dwelling
older adults in Japan.

Step 1 Step 2 Step 3 ~ Step 4 Step S
B t p B t P t P p t P B t p
Mental health -0.23 -7.39 <0.001 -0.22 -7.11 <0.001 -0.19 -6.06 <0.001 -0.18 -=5.62 <0.001 -0.16 -485 <0.001
well-being
Age 0.16 5.39  <0.001 5.50 <0.001 0.16 5.42 <0.001 0.14 4.57  <0.001
Daytime 4,66 <0.001 0.14 4,60 . <0.001 0.13 4.24  <0.001
sleepiness )
Pain -0.07 -2.31 0.021 -0.07 -2.25 0.025
IADL -0.07 =221  0.027

Stepwise multivariate linear regression analysis was carried out entering sociodemographic factors (age, sex, years of education, living alone or
not, at work or not, social support network) and health related variables (subjective health, current physical illness, pain, instrumental activities
of daily life [IADL], mental health well-being, daytime sleepiness) as independent variables.

234 | doi: 10.1111/].1447-0594.2012.00883 .x
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Surrogate by care managers for individuals Wlth 1nsufﬁc1ent

mental capacity

Dear Editor,

In' Japan, the public long-term care insurance (LTCI)
program was launched in 2000, when the laws relating
to guardianship were also introduced. Although it is
estimated that are more than 8 million people” with
insufficient mental capacity for decision-making, just
226 000 people so far have applied the:guardianship
since-its inception.! The prevalence of older Japanese
adults living with their children is high (43.2%),* so the
family members usually act as suirrogates for individuals
with insufficient mental capacity. However, in the case
of individuals without families or proxies, who can
support their decision-making becomes a legal and
clinical concern. The present survey was carried out in
order to shed light on the possibility of surrogate behav-
ior by care managers, who arrange care services under
the LTCI program.®

The care manager role must be based on defined care
professions, years of clinical experience and the candi-
date must pass a qualification test. The authors distrib-
uted self-rated questlonnaxres to 580 care managers
attendmg a mandatory training program in 2011. They
were questioned about their years of experience as care

managers, places they were based and the number of

clients with legal guardians. Respondents were also

© 2013 Japan Geriatrics Society

asked to provide information about their expenences of
surrogating for their clients. ~

Responses were obtained  from 491 (85%) care
managers. The mean number of months of experience
as a care manager was 30.3 £16.3 months (range
0-108 months). Regarding their work, 66.1% were based
at home-care support offices, 2.7% worked in commu-
nity general support centers, 10.2% in group homes and
21.0% in long-term care facilities. The mean number of
clients for whom the respondents were responsible was
27.1 £19.5. The mean number of chents w1th guardlans
was 0.6 +1.3.

Figure 1 shows the subsututlon bdmwoxs reported
by care managers. Those working in group homes,
where five to nine residents with dementia were
housed, felt especially compelled to surrogate often for
their clients. A total of 8% of care managers provided

consent for medical treatment, and 6% regularly
undertook administrative duties associated with their
clients” properties. :

These results confirmed that many care managers act
as surrogate decision-makers for clients with insufficient
mental capacity who do not have families or guardians. A
previous report showed that 56% of judicial scriveners
were requested to provide consent for medical treatment

- of their clients,* and Miyata et al. reported that 23% of

doi: 10.1111/j.1447-0594.2012.00886 .x | 235
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Abstract -

Background: Multilevel and multimodal ‘intervéntiOns have been suggested for suicide prevention. However, few studies
have repérte’d the outcomes of such inter\/eritlons for suicidal behaviours.

Methads. We examlned the effectrveness of a communlty -based multimodal intervention for suicide prevention in rural
areas with high suicide rates, compared with a parallel prevention-as-usual control group, covering a total of 631,133
persons. The effectiveness was also examined in highly populated areas near metropolitan cities (1,319,972 ‘persons). The
intervention started in July 2006; and continued: for: 3.5 years. The primary outcome was the “incidence of composite

. outcome, consisting of completed suicides and suicide attempts requiring admission to an emergency ward for critical care.
We compared the rate ratios (RRs) of the outcomes: adjusted by sex, age group, region, period and interaction terms.
Analyses were performed on an intention-to-treat:basis and stratified by sex and age groups.

, Fmdmgs. In the rural areas, the overall medran adherence of the intervention was significantly higher. The RR of the
composite outcome in the intervention group decreased 7%.compared with that of the control group. Subgroup analyses
demonstrated heterogeneous effects among subpopulatlons the RR of the composite outcome in‘the intervention group

was srgnrfrcantly lower in males (RR 0.77, 95% Cl 0.59-0.998, p=0.0485) and the RR of suicide attempts was significantly
lower in males (RR=0.39, 95% Cl 0.22-0.68, p=0.001) and the elderly (RR=0.35, 95% Cl 0.17-0.71, p=0.004). The
‘|nterventron had no effect on the RR of the composrte outcome in the highly populated areas.

Interpretatlon. Qur fi ndrngs suggest that this community-based multimodal i erventron for surcrde prevention could be
~implemented in rural areas, but'notin hlghly populated areas. The effectlveness of the mterventron was shown for males
and for the elderly in rural areas.
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Multimodal Community Suicide

introduction

Suicide is a devastating event for individuals,
communitics. The World Health Organization ecstimates that
nearly 1,000,000 people worldwide die from suicide every year. [1]
Several reviews have indicated that multilevel and multimodal
interventions would be the strategy of choice for suicide prevention
in the community. [2~4] A synergistic effect between interventions

would be theoretically possible. [4] However, the low ratc of

suicide in the general population has made it difficult for trials to
detect diﬂ“ércnccs between groups with statistical power. Indeed,
there are few studics that have reported the effect of interventions
on suicide rates. [2-4]. ,

We examined the effectiveness of a community-based multi-
modal intervention for suicide prevention in rural areas where the
suicide. rate was high, with a. non-randomised comparative
intervention trial using parallel prevention-as-usual control: The

_effectiveness was also examined-in highly populated arcas near
metropolitan citics. In the study, a large population size and an
appropriate observational * period “ to observe  enough suicidal
behaviour, and thus to obtain enough statistical power, were

used. In-addition, preplanncd subgroup analyses were performed-

to detect effects of the intervention in specific subpopulations.

Methods
Study Designs

We set two areas, rural arcas and highly populated areas, as the
study targets (Figure 1). Rural arcas with a high suicide rate were
the primary targets, because these were the arcas of focus in the

previous community interventions in Japan, which are the basis of

[ Rural area ,
: Highly populated area

Aomori

Akita

Kita-Kyushu

Fukuoks ity

~Chiba

Figure 1. Location map of the study areas. Pink-coloured areas
indicate rural study areas. Orange-coloured areas indicate highly
populated study areas.

doi:10.1371/journal.pone.0074902.g001
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families; and -

thc interventions in the prcsmt study [5-7] ".[he, entire populatxon

was the target ‘of the intervention. The study matched pairs of
intervention groups and control groups with past suicide rates and
population- size. - The participants” in the rural ‘areas were the
inhabitants living in four matched pairs of intervention groups and
control groups (consisting of 17 communities, Figure 2). Highly
populated arcas near metropolitan citics were another target in
this study hecause the suicide rate in these arcas had increased
prior to the present study. [8] In highly populated areas, two
ncighbouring communities were designated as the intervention

and control groups, respectively.. The participants in.the highly .

populated areas were the inhabitants living in three matched pairs!

of intervention, group. and: control group (consisting of six ..

communities, Figure 2).

A community-based multimodal intervention for suicide pre-
vention was developed [9] by extending the findings from previous
studies focused on depressive elderly living in rural areas of Japan.
[5~7] The intervention intended to reinforce human relationships
and connectedness in the community by focusing on building

*social support networks within' the general public and the health-

related resources. The essential components arc listéd in Table 1.
As shown-here; the intervention was multilevel and multimodal,
targeting the entire population in the participating communities.
Leadership involvement was an important factor for the effective
implementation  of long-term  programs, by . creating society
commitment at. multiple levels and. establishing  community
support nctworks. Education and awarcness programs aimed to
reduce the  stigmatisation of: mental illness and - suicide. The
programs also aimed at improving the recognition of suicide risk
and facilitating help-secking and access to mental health services
through improved understanding of the causes and risk factors for
suicidal ‘behaviour. Training programs targeting gatckecpers and

carc providers aimed to facilitate their roles in carly detection

within potentially vulnerable populations and to increase preven-
tive functions. The screening programs aimed to identify at-risk
mdmdudls in the community and dircct them to treatment. In
addition, the program recommended that the local health
authoritics. provide appropriatc carc for suicide survivors to

, supp01L their gricf work, if necessary.

Local governments and the local health authoritics co]labordtcd
and implemented the intervention programs in accordance with
the manual (in Japanese; www.mhlw.go.jp/scisakunitsuite/bunya/
hukushi_kaigo/shougaishahukushi/jisatsu/index.html,) .devcloped
by the program committee of theNOCGOMIT-J group. They
implemented the intervention with their own budgets. The
participants- were not blind-to the intervention, which started in
July 2006. As short duration intcrventions did not seem to have
any detectable effect [2], the intervention continued for-3.5 years.
The intervention inthe control group was: suicide prevention
activitics as usual. The list of the programs was opened to the
control group when the heads.of the local governments agreed to
participate in this trial. However, we did not show them the
detailed intervention manual. The study monitoring and the data
collection were conducted in both the intervention group and
control group.
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Multimodal Community Suicide

Rural area Highly populated area
Matched region: Akita, Aomori, Matched region:
Iwate, Minami-Kyusyu Sendai, Chiba, Kita-Kyusyu
[ I
[ 1 { 1
Intervention Control Intervention Control
group group group group
(community n=7, (community n=10, (communify n=3, (community n=3,
291,459 persons) 339,674 persons) 615,586 persons) 704,341 persons)
Discontinued Discontinued Discontinued Discontinued
intervention (n=0) and intervention (n=}) and intervention (n=0) and intervention (n=0) and
loss of follow-up (n=0) loss of follow-up (n=0) loss of follow-up (n=0)f ~ *Jloss of follow-up (n=0}
Analyzed (n=T) Analyzed (n=10) Analyzed (n=3) Analyzed (=3)

Figure 2. Flow chart of the study.
doi:10.1371/journal.pone.0074902.g002

The primary outcomc was the incidence of composite age group (under 25, 25-65, over 65 years), region, period (6-
outcome, consisting of completed suicides and suicide attempts month) and interaction terms (interventions x periods). These
that required admission to an emergency ward for critical care. variables arc well known risk factors from past epidemiological
Secondary outcomes were as follows: 1) incidence of completed studies and they scrve as effect modifications in interventional
suicides, 2) incidence of suicide attempts that required admission studies. [11] On the other hand, it takes some time to set up and
to an emergency ward for critical care,”and 3) proportion of  implement the intervention programs in the community. There-
adherence with the required components of the intervention fore, the effects of the intervention would be time-dependent. The
described in the manual. For the adherence asscssments, 6-month periods were chosen to minimise varying populations.
information regarding the implementation of the programs The analysis calculated RRs and their 95% confidence intervals
described in the manual was collected every 6 months from the (CI). We conducted an interim analysis 2 years after starting to
month when the study started in all participating regions. The evaluate the achievement of the primary objective. Therefore, the
binary questions for the adherence items were prepared based on significance level in the final analysis was set at 0.0492 for the two-
the essential components listed in Table 1 and were collected sided test based on the method of O’Brien and Fleming. [12].
from the local health authorities. The reporters of events were not Sample sizes to be used in the study were calculated based on
blind to the intervention.  Death certificates from the Vital the assumptions of the suicide rates from 2002 to 2004 in the
Statistics Records (Ministry of Health, Labour, and Welfare, participating regions. Although the estimated sample sizes were
Japan) for the participating regions from 2003 to 2009 were uscd not adjusted for sex, age groups and regions, if all assumptions
every year to collect the following data items: International were met, the statistical power would be over 80%. [9].
Classification of Discases 10th Revision code for intentional self- Secondary outcomes were analysed to examine whether the
harm (ICD-10 codes X60-X84), sex, age, and region code. In  rates of completed suicides and suicide attempts were significantly
‘this study, a suicide attempt patient was defined as a self-harmed reduced in the intervention group when compared with those of
individual transported by regional ambulance service and the control group, respectively. Adherence to the interventions was
admitted to an emergency ward for critical care. In Japan, fees also examined.
for ambulance(services are CQVCI’Cd by the Natlonal I‘IC&Ith Preplanned subgroup analyses of the prima_ry and secondary
Insurance System, which allows virtually all suicide attempters outcomes by sex and age groups (under 25, 25-65, over 65) were
access to emergency medicine when requested. The following performed. Because these variables were the known risk factors
information was collected from the Regional Ambulance Services and cffect modifications, we also used them for the modelling in
every 6 months from 2003 to 2009: type of transportation, date of  the primary analysis. No multiplicity adjustments were made,
notification, region code, severity, sex and age. Therefore, the given the exploratory nature of the analyses.
data on suicide attempts systematically collected in this study All analyses were done on an intention-to-treat basis. Statistical
were reliable. The total population numbers by the community, analyses were performed using SAS version 9.2 software (SAS
sex and age groups were collected every year from the National Institute Inc., Cary, North Carolina).

Basic Resident Registration System. The study protocol was approved by the Central Research
Ethics Committee of Japan Foundation for Neuroscience and
Statistical Analysis Mental Health. The protocol was also approved by the local Ethics

In the primary analysis, we compared the rate ratios (RRs) of ~ Committees of affiliated universities or institutes in the participat-
incidence of the composite outcome as adjusted by covariates for ing regions. (Aomori region: Kuroishi General Hospital Ethics
the effect of the intervention. Marginal models (link function; log, Committee (http://hospital-kuroishi,jp/) and Hirosaki University
distribution; Poisson) with generalised estimating equations [10] Ethics Committee (http://www.hirosaki-u.ac.jp/), Akita region:
were used to examine the effect of the intervention adjusted by sex, Akita University Ethics Committec (http://www.akita-u.ac.jp/
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Table 1.

Multimodal Community Suicide

Intervention Level

Objectives and Actions

a) Pubhctzmg messages from the mayor to all officials and citizens reminding them of the importance of
suicide prevennon

2. Education and awareness  Public

programs

Community or
organizational
gatekeepers

3 Gatekeeper training

4 Supporting individuals at  Individuals at high risk

high risk

b) Settlng up reglonal socnal gathenngs

I health and s

¢) Formalizing the roles of each service section and promoting pathways to build social suppor(
networks within the public and health-related resources, mtendmg to remforce human relationships
and connectedness in the communlw

) Wagmg a campalgn for general publlc educatxon (pubhc events, posters, websntes placards, leaflets
and brochures with information about help available locally, self-tests, warning signals and treatment
optlons and announcements of reglonal educauonal actlvmes like Iectures and semmars)

awareness of avaﬂability of social resources and. referral procedures for people potentlaliy at: n ]

Trammg programs targeting gatekeepers (community leaders, priests, telephone hotlines, socnal
services, youth workers, geriatric care providers, police, physmans, nurses, pharmacists, mental health
providers, and those employed in institutional settings, such as schools) aimed to facilitate their playing
important roles in early detection within potentially vulnerable populations and increasing preventive

_functions. These programs also promote organization-wide awareness of mental health and suicide and
facmtate access to mental health servxces

Home vnsmng and regxonal socnal gathermgs aim to reinforce human relataonshlps and connectedness
in the commumty Screemng aims to ldentlfy at—nsk mdlwduals and dlrect them to treatment.

Q) Screemng to ndenufy at—nsk md:wduals and d|rect them to treatment or. follow-up care. prowders The
focus may be on smadal behavnor directly. or on risk, factors, such.as d

epress!on or. subs! k,’nce,abuse

_d) Support for self-help activities for high-risk groups, i.e., suicide attempters, to facilitate access to
professional help.

relationships and connectedness in the community.

doi:10. 1371/Joumal pone. 0074902 t001

honbu/ ),
(http:/ /www.iwate-med.ac.jp/),” Minami-Kyusyu region: Keio
Univeisity Ethics Committee (htip://www.med.keio.acjp/), Sen-
dai region: Tohoku Bunka Gakuen University Ethics Committee
(http://www.thgu jp/univ/) and Scndai’ City Hospital Ethics
Committee * (http://hospital.city.sendai.jp/), Chiba region:” Na-
tional Center Of Neurology And Psychiatry' Ethics Comfnittec
(http://www:nenp.go.jp/),  Kita-Kyusyu region: University of
Occupational  And  Environmental Health ~ Ethics Comumittec
(http://www.uoeh-u.ac jp/JP/index.html).. We' did not directly
contact all participants and collect data from' all individuals (all
data were anonymous) in this study. Therefore, we did not obtain
written informed consent from individuals living in the partici-
pating regions. Instead; the regional investigators obtained the
written’ authorisation to conduct the study from the head of the
local governments on behalf of all inhabitants and announced it as
verbal consent in all by public publications in the participated

PLOS ONE | www.plosone.org

Iwate region: Iwatc University Ethics' Committee

*The intervention programs focused on building social support networks within the general public and in health- related resources, |ntendmg to relnforce human

y
**A suicide leaves behind more victims than just the mduvndual as family, frlends, co-workers, and the community can be impacted in many different and unique ways’
following a suicide. In this study, the program recommended that the local government provide appropriate care for suicide survivors (a person who survives a su:c:de N
completer; a suicide griever) to support their gnef work, |f necessary Support the activities of self-help groups for sunade survivors and other related organizations.

regions. The processes approved the Central Rescarch Ethics
Committee and the local Ethics Committees and complied with
the Ethical Guideclines for Epidemiology Rescarch (published by
the Ministry of Health, Labour, and Welfarc, Japan, http://www.
niph.go.jp/wadai/ cklgakurmrl/ guidclines.pdf).

The present study is in accordance with the Transparent
chortmg of Evaluations with Nonrandomized Dcswns (TREND)
statement [13,14] and the trial protocol was registered at
Clinical Trials.gov (NCT00737165) and UMIN-CTR

~ (UMINO000000460).

Role of the Funding Source
The study was conceived and devclopcd by the NOCOMITJ

, group, and was fundcd by the Ministry of Health, Labour, and

Welfare of Japan. The Japan. Foundatlon for Neuroscience and
Mental Health was the sponsor. Nelthcr the funder nor the
sponsor had any role in study design, data collectlon, data analysxs
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data interpretation, or writing of the report. YO made the final
decision to submit for publication.

Results

Demographic Information of the Participating Regions

The trial flow chart is shown in Figure 2. Population
characteristics of the participating areas at baseline are shown in
Table 2. In the rural study areas, the total population was 631,133
in 2006. In the highly populated study areas, the total population
was 1,319,972 in 2006. Numbers of completed suicides, suicide
attempts requiring admission to an emergency ward for critical
care, and populations from 2003 to 2009 in the rural areas and the
highly populated areas are listed in Table 3 and Table 4,
respectively.

The adherence to the suicide prevention programs implemented
in the participating areas is shown in Figure 3 and 4. In rural
arcas, the overall median adherence of the intervention group was
0.65 and significantly higher than that obtained from the control
group (beta=10.42, 95% CI 0.12-0.72, p=0.0056). On the other
hand, in highly populated areas, the overall median adherence of
the intervention group was 0.55, not different from that of the
control group (beta=10.35, 95% CI —0.01-0.71, p =0.0552).

The interim analysis conducted 2 years after the start of the
intervention demonstrated that the incidence rates of ‘the
composite outcome were similar between the intervention group
and control group in the rural areas (RR =0.99, 95% CI 0.79—
1.06, p=0.257). As the result, the study was continued until the
end of the planned period.

As shown in Figure 5, in the rural areas the incidence rates
of the composite outcome in the intervention group were
slightly lower than thosec obtained from the control group
(RR=0.93, 95% CI 0.71-1.22, p=0.598). A subgroup analysis

Multimodal Community Suicide

demonstrated that the incidence rates in the intervention group
were significantly lower in males (RR=0.77, 95% CI 0.59—
0.998, p=0.0485). Also, the analysis demonstrated that the
incidence rates in the intervention group were lower in the
elderly over 65 years old (RR=0.76, 95% CI 0.57-1.01,
p=0.062), while the incidence rates were higher in females
(RR=1.34, 95% CI 0.87-2.15, p=0.174) and in participants
younger than 25 years old (RR=144, 95% CI 0.63-3.31,
p=0.386).

In the highly populated areas, the incidence rates of the
composite outcome were similar between the intervention group
and control group (RR=1.00, 95% CI 0.85-1.19, p=0.961).

As shown in Figure 6, in the rural areas the incidence rates of
completed suicides were similar between the intervention group
and control group (RR =1.09, 95% CI 0.82-1.45, p=0.550). A
subgroup analysis demonstrated that the incidence rates in the
intervention group were higher in females (RR =1.44, 95% CI
0.85-2.43, p=0.177).

As shown in Figure 7, in the rural arcas, the incidence rates of
suicide attempts requiring admission to an emergency ward for
critical care in the intervention group were slightly lower than
those obtained from the control group (RR =10.86, 95% CI 0.55—
1.36, p=0.524). A subgroup analysis demonstrated that the
incidence rates in the intervention group were significantly lower
in males (RR =0.39, 95% CI 0.22-0.68, p = 0.001) and the elderly
over 65 years old RR =0.35, 95% CI 0.17-0.71, p=10.004). The
subgroup analysis demonstrated that the incidence rates in the
intervention group were lower in participants younger than 25
years old (RR=0.74, 95% CI 0.24-2.31, p=0.605), while the
incidence rates were higher in females (RR = 1.56, 95% CI 0.80—
3.04, p=0.193).

Table 2. Population characteristics at baseline (2006.1-6) in rural and highly populated areas N {%).

Group2

_ (Highly populated areas)

Control

Intervention Control
: n=7 _n=10 n=3
Al 291,459 339,674 615,586 704,341
Male 136,399 47) ‘ 159,380 (47) 310,301 (50) 348,153 (49)
Female 55000 (59 180294 305285 (50) 356,188 (51)
Age
under 25 47892016 52867 (16) 218 (17) 119,512 (17)
25-64 157,887 (55) 181,153 (53) 407,801 (66) 448,270 (64)
65 and over 85680 (29) 105654 (31) 104567 (17) 136,559 (19)
Region '
Aomori o 35668(12) Ceoes8) o4 ;
Akita 59237 20) 66,678 (20) - -
Iwate 5541609 oelso(ly - g n

Minami-Kyushu 141,138 (48) 150,712 (44) - -

Sendai S T 160,368 (26) 197,915 (28)
Chiba R - 411,025 (67) 425,177 (60)
Kita-Kyushu e , e - 44193 (7) 81,259 (12)

doi:10.1371/journal.pone.0074902.t002
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Table 3.

Intervention

Control

Rate

Before

Reference /-

Study

period

200316

2003. 7-12 155
200416 142
2004. 7-12 143
. )05.1 13.6
2005, 7-12 349

~ 2006.1-6
2006. 7-12
2007.16
2007. 6-12
‘2'?‘0‘0‘8.11-65 S 168

2008. 7-12

12.8

2009. 6-12

19.0

: ,:ii 297,397

296,447

295655

294,665

293,589

292,467

291459

290,122

288,882

287,276

285773

284,379

283090
281,763

114

70

49

46

48

285

19.0

276"

29.2

2741

343,825

303

340,927

339674

337,668

333,409

331,133

328,951
326,977
325,146

35894

Combined: Completed suicide and suicide attempt.

Rate: per 10,000 persons, per year.

“1doi:10.1371/journal.pone.0074902.t003

IPPING AUUNWILWOY) [BPOWINIA



Table 4.

Multimodal Community Suicide

Highly populated areas

Timervention =
Completed Suicide Compléted Suicide
Combined suicide attempt Population = Combined suicide attempt Population
Before 2003.1-6 147 483 71 233 25.0 608,545 176 700,674
2005742 154 so5 74 243 80 262 s0osm 22 6 o0
2004.1-6 134 43.9 66 21.6 68 223 610,644 168 702,094
2004.7-12 136 445 70 229 66 216 611,912 171 28, 702,467
2005.1-6 160 52.2 75 245 85 277 613,223 199 366 105 209 702,882
2005.7-12 122 397 61 : 199 614,385 . . 174, 495 877 287 . 703,589
Reference  2006.1-6 166 53.9 70 227 96 312 615,586 197 559 100 284 704,341
Study 2006, 7-12 202 80 259 122 395 617,137 208 590 125 355 705159
period 2007.1-6 164 220 96 310 618,734 208 589 119
2008.16 148 260 67 215 622435 202 570 13 708,205
2008.7-12° 165 215° 95 ‘304 624,319 22 626 135380 700,661
2009.1-6 156 255 76 626,250 190 534 104 292 711,167
»’.:,;jgmg;;s.;'z 137 43. 163 86 27 ?;wezs,gks; 208 584 116326 711,837

Combined: Completed suicide and suicide attempt.
Rate: per 10000 persons, per year.
doi:10.1371/journal.pone.0074902.t004

As shown in Figure 6 and 7, in the highly populated areas, the
RRs of suicide attempts and completed suicide demonstrated
heterogencous effects.

Discussion

In the present study, the intervention had unclear effects on the
overall rate ratio of the composite outcome in rural arcas where

1.0 ¢

Before Reference Study period

09 F
0.8
07 }

06 }

05}

04 }

Proportion of adherence
with required components of the intervention

03}

02 F

0.1 F

L RERCCBEIREETRL T
ae

the suicide rate was high. The overall rate ratio of the composite
outcome in the intervention group was 7% lower than that
obtained from the control group. This was possibly because the
intervention had some heterogencous cffects on different subpop-
ulations. Indeed, the RR in males was significantly lower. It was
also demonstrated that the RR in the elderly was lower, while it
was higher in females and in younger participants. Interestingly,
our sccondary analysis suggested that the effects were more

gt
a®

X 1 ] —1

1-6. 7-12. 1-6.
2006 2006 2007

7-12.

2003 2004 2005 2007

1-6. 7-12. 1-6. 7-12.
2008 2008 2009 2009

Figure 3. Figure 3 shows the proportion of adherence with required components of the intervention in the rural areas. The blue line
indicates the proportion of the intervention group, and the red line indicates that of the control group. The dotted lines indicate interquartile ranges.
The proportion is shown from the 3.5 years before the start of the study period. The six-month period before the start of the study period was the

reference period.
doi:10.1371/journal.pone.0074902.g003
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Lo ¢ Before

Study period

Reference
09
0.8 I

0.7 |

0.2

0.1 f

Proportion of adherence
with required components of the intervention
- ;
ta
7
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; 1-6. 7-12. 1-6. 7-12. 1-6. - 7-12.. 1-6. 7-12.
2003 2004 2005 2006 2006 2007 2007 2008 2008 2009 2009

Figure 4. Figure 4 shows the proportion of adherence with required components of the intervention in the highly populated 'areas.f
The blue line indicates the proportion of the intervention group, and. the red line indicates that of the control group. The dotted lines indicateK
interquartile ranges. The proportion is shown from the 3.5 years before the start of the study period. The six-month period ‘be;‘fore the start of the -

study period was the reference period.
doi:10.1371/journal.pone.0074902.g004

Primary outcome at all and subgroups (sex and age) in Groupl

2.5

Q.5 e

All Male Female  Under 25 25-65 Over 85

B Rate Ratio, 95%C1

Primary outcome at all and subgroups (sex and age) in Group 2

2.5 i

Female Under 25 25-65 Qver 65

All Male

B Rate Ratio, — 95%CI

Figure 5. Primary outcome (composite outcome, consisting of
completed suicides and suicide attempts requiring admission
to ‘an emergency ward for critical care) for all and for

subgroups (sex and age) in rural areas and in highly populated

areas.
doi:10.1371/journal.pone.0074902.g005

_PLOS ONE | www.plosone.org

apparent in the incidence of suicide. attempts than that of
completed suicides. It was demonstrated that the RR of suicide
attemnpts in the intervention group was significantly lower in males
and in the clderly. Thus, this study apparently demonstrated the
heterogeneous  effects of the intervention on  the different
subpopulations. ’

The bencficial effect of the intervention in males is consistent
with a previous report showing a significant reduction of suicide
rate through a community-based intervention in the US Air Force,
in which about 84% of participants were males.!” Interventions
used in the study aimed to cstablish a scamless system of services
across multidisciplinary” human scrvices with very: strong and
vertical leadership involvement: From another point of view, it is
well known that about 90% of suicides arc associated with mental
illness, i.c., depression and other affective disorders, schizophrenia,
substance/alcohol-related disorders and personality. disorders.

[16,17] The interventions in the US Air Force study covéred not .,

only depression but also a range of psychosocial risk factors for',

suicide, and thus were multilevel and multimodal. Although the o

sample size was quite large, the US Air Force study was a quasi-
experimental pre-post design conducted in a single organisation
(Table 3). In the present study, we conducted a  parallel
comparative trial in multiple regions to examine the effectiveness
of a similar approach. Thercfore, our study has rcproduced and
extended the findings of the US Air Force study. Here, it is
concluded that a community-based ‘multimodal = intervention
would be rccommended for males. Tt is still unclear which
component of the complex intervention programs is cspecially
important for males.

In this study, we developed our intervention by extending the
findings from previous studies, focusing especially on elderly. [5-7]
As we expected, beneficial effects of the intervention in the elderly
were consistent with these previous obscrvations. [5-7] In their
interventions, psychiatrists and public health nurses tried to

.. reinforce human relationships-and - connectedness. in ‘their: com-

munity by home visiting and regional social gatherings. However,

* these previous studies were retrospective pre-post designs with one

or a few communities. Therefore, our study confirmed the findings

October 2013 | Volume. 8 | Issue 10| e74902
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Secondary outcome (Suicide completed) at all and subgroups in Groupl

Multimodal Community Suicide

Secondary outcome (Suicide attempted) at all and subgroups in Groupl

2.5 4

0.5

[ ——

Al Male Female Under25  25-85

Over 6

ey

5

25

All

e

Male Female Under 25 25-65 Over 65 H

B Rate Ratio,

~ 95%CI

B Rate Ratio, — 95%CI
* Not caleulated

Secondary outcome (Suicide completed) at all and subgroups in Group2

| 9.5 == S SO b e et

0.5

All Male Female Under 25 25-65 Over 85

B Rate Ratio, — 95%CI

#% Ipteraction (intervention X year) was significant, p=0.0270

Figure 6. Secondary outcome (completed suicides) for all and
for subgroups in rural areas and in highly populated areas.
doi:10.1371/journal.pone.0074902.g006

for clderly and concluded that the cffect would be significant in
this group. ‘

As shown in Table 5, there are some reports of multilevel
interventions focusing on depression care. [18,19] These inter-
ventions aimed to introduce untreated depressed patients to
appropriate care by public awareness campaigns, educating
general practitioners and supporting them with mental health
professionals, and encouraging collaborative care. A German
study, the Nuremberg Alliance Against Depression, reported a
reduction in nonfatal suicide attempts in an intervention region
compared with a control region but no difference in effect on the
rate of completed suicides. [18] In the report from Hungary, the
rate of completed suicides in the intervention region was not
different from that in the control region. [19] Although the type of
our intervention was different from these two studies, the absence
of the effect on the rate of completed suicides in the intervention
region was also observed in our NOCOMIT-J. On the contrary,
as described above, the US Air Force study, which covered various
risk factors, showed a significant reduction of the rate of completed
suicides. [15] A high rate of adherence to the intervention (over
80%) might help to achieve the objective of lowering completed
suicide rates (Table 5).

PLOS ONE | www.plosone.org

Secondary outcome (Suicide attempted) at all and subgroups in Group?2

PR

[ -

Over 85 i
i

[

All Male

Female Under 25 25-65

B Rate Ratio, — 95%CI

Figure 7. Secondary outcome (suicide attempts) for all and for
subgroups in rural areas and in highly populated areas.
doi:10.1371/journal.pone.0074902.g007

The incidences of suicidal behaviour were similar between the
intervention group and control group in the highly populated
arcas ncar mctropolitan cities, not unexpected as adherence of the
intervention group to the suicide prevention programs was not
different from that of the control group. In addition, adherence of
the intervention group in highly populated arca was relatively low,
suggesting the difficultics of implementing the intervention in these
arcas. Further improvement of the intervention programs would
be necessary to make the intervention feasible in the highly
populated areas.

There are several limitations of the present study. 1) The study
was not a randomised trial. Thercfore, we used a matched pair
design and a model adjusted for possible confounding factors in
the analysis. However, some unmeasured and residual confound-
ers may still persist. We need to perform randomised trials
confirming our insights. 2) The study participants, investigators
and the reporters of events were not blind to the intervention.
Although the outcomes were systematically collected from official
records, the study might have some misclassification bias. 3)
Adherence to the intervention was limited. The adherence would
be improved by investing sufficient budgets and resources.

In conclusion, our findings suggest that the community-based
multimodal intervention for suicide could be implemented in the
all areas. However, the effectiveness of the intervention are shown
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Table 5.{,Related studies.

* Population.

Study Size, Sites

Sex, Age

Study besign’ -

Intervention

Pre suicide rate Duration

Compliance  Outcome Analysis Results

Hegerl et-al, . Inhabitants

Psychol Med. -living.in -
2006; 36(9): the city
1225-33.

Szanto et al,
igh suicide rat

Inhabitants
living in high
suicide-rate

areas in Japan-

NOCOMIT-J

A region with 2 127,000 |

Intervention:

 with 28 GPs

5,260,202

720,000

270,000

No data (no
differences’
between
pre-post)

Kiskunhalas,73,000 -

(44,000 in villages
and 29,000 in a town)

area)

30% were 65

over aged

concurrent
comparative

(a city vs. a city)

design

j(Non-(anglemised) Training of primary ln‘terventjdn
ncy ‘ (median 57.5)

controlled
(matched)
concurrent
comparative

(2 areas and 4
regions) design

(Non-randonﬁised)

Multimodal (10
initia

4 levels; Training
of primary: care
physicians, public
campaign for
depression,
corporation with
facilitators and self-
help: activities
support:

" care physicians and

47% were men, (Non-randomised) - Muitimodal

(4 levels)

{median 13.1)

1990-6

Intervention

2 years
(about 18)
vs. control
(about 15)

5 years

vs. control -

Intervention
(median 42.5)
vs. control
(median 42.5)
in rural areas

3.5 years

Syears

‘Oyeffs‘(}%i Cérhpiétéd'ﬁuféides,:fm‘:‘
 endage) -

Unknown Completed suicide, Change rate and 32 19.4% to 24% reduction
percentage suicide attempted, test (stratified sex and  suicide acts rate
(details And combined years, but not (p=0.082, 0.004)
of activities (suicide acts) adjusted) compared to control
only)
About 60%  Completed suicides

- (from police),

{39-90%).
S - prescription.
depressants, alcohol
related death and”

About 70% in Poisson log-link - 9% reduction, not

Completed suicides
rural areas, from government), function, Marginal significant, but men
About 55% suicide attempts, models in repeated 23% (p =0.0485), over
in highly and combined measures with GEE 65 24%(p =0.062)
populated (adjusted sex, age reduction compared to
areas and years) concurrent control
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Table 5. Cont.

Study Population  Study Size, Sites Sex, Age

Study Design

Intervention

Pre suicide rate Duration Compliance

- Outcome

Analysis

Results

7 intervention vs. 10,
control. i

1,319,927 (highly
populated area)

4interventions vs. 4
controls ;

intervention
(median 22.9)

vs. control

(median 26.7)

in highly populated
areas

doi:10.1371/journal.pone.0074902.1005
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