787-799, 2008

5) #:& B, WNEMH, HLEE @ KLERER 8)
THEEBMEBKFERE, A~X7 M7 LM, K

M, 2008

6) Attiwood T, Social Understanding and Friend- 9)
ship : The Complete Guide to Asperger's Syn-
drome, Jessica Kingsley Publishers, London,

p57, 2007

7) Schopler E, Van Bourgondien ME, Wellman GJ, 10)
et al : Childhood Autism Rating Scale, 2nd ed
(CARS2) manual, 2nd ed, Western Psychological

718

Service, California, 2010

Ya75— E. BHRE - RERETRATBREHRE—
LBHEF a7+ - VOER, NBHE ®H,
2007

Lord C, Rutter M, DiLavore PC, et al: Autism
Diagnostic Observation Schedule (ADOS), West-
ern Psychological Services, Los Angeles, CA,
1999

MEFH, RIEBTFEL ALBEREE . AL
L&, EITH? REREDHZTFOEKE 4
HE - BFEE, I Ay 88, WK, p99, 2009

-

ANBAE Vol 44 No. 5, 2012-5

— 241 —



RERBOBHEER X|EHCHT

N < o> T

S AT S (LR 3 3%

LR AR P S

X _ bR AYEEET b FRELRS
& U & [ , ottt

fln s Ty Aniint b,

HELLRE T IR I

WChHHEHRG , TEACCHZOS3L" ¥
SIROOT G e - TEACCH &%, Treatment and
et 197060 e b YOy Education of Autistic and related
P - 38 A B, T Communication handicapped Children
PHERPHIHHE T RA L) ko DT, REO S — A h a4
72t Foth, BEHEOBREEFEL N OF I §“ mfiW LG LD
ST OB A, BAETHE ETHY,

'?EACCH?’& 5% KRSPELLT 71 LItES TR0 A
—F 5 FOLERMAINERO Y AT 4 CTd D, TEACCHA
DR B, TR T ASD & F DR BE~OH,
BEISH LA AEL TR Tw S, g8, AY w TOEHTHY,

BoATETLOTE . <‘-z:f>§§¥§’}

. —y 11, ASDO KA RO f T
BEEIEANY M LAD e
[PEASEYI ik

; _ ’ZU:J L, “{*%&fflﬁii‘l.
BV AT L . .
& 7 Sk & LCIEr

B A P9 A (Autisim RO ey

Spectrum Disorders @ ASD) @A77, ERUE Mﬁﬁffj};}ﬁf T EOE
FONSLHE LG AEY, H i?fwm% BUFREELS &%
LA H DB ALY S, bk iTASDE P BEZ S v H
DATHRE LT (70biniE, ik 5:} mxu:%u & Rtis

Pharma Medica Vol.30 Noa 2012 33

— 242 —



KEeNHD,
1) ASDODESEZERBR KD BHRIRD
FEBDRENSIERT D

TEACCHIZERHM 2T — 52 b &
(2, RIEREHLCHE &) [HEo
ERIT, FELEREIRLLTE
WTE3EME BIEL T2, HigH
HIMRETEDOTIELRL, EBEOTED
DITHERBEIT AP WETIO
DB RRY VA TH D,

2) BLEEMRDEH

TEACCHI Bl L HMROMFDOH
DHELTRDADEHIF TV D, §
bt MPMRHSEEIEET S W,
B oD BEOEZ HEHELT
WIMEAED S E AR, B EWME
MR L TERIFLELAGINE #
CHMERII 2274 —TFEHLD
KRIFE LTHEHT EHEN4OTH
b, WrEMEDIIHEL—Yark
KENzL, BRFLbo=—XHL
LHaDEITRL, LBOHELEZ
TV DTH%,

3) ABRETlEEL, BhgEhERL
[agc 2]

ASDO R R OBER L TH D,
B F Db O X HEHSEHHEIH
B4 Tl v TEACCHTIE. ASD
D A7 B OBERES] % 1) L St
SKOLPTEHTL L EETW{ZL
FEBICL, TRl fEmn s
PPVAL S % A n R N 3 | o SN
T 5.

4) ERIEF AR (R

ASDE W) BEIIIFI LT, M
BI1AGEDESTWVE, 1 AD
ASDDBEIGRETI ZmM L3¢ L S E L
el EICIE BERIE, KFLIE
T&HIL, TERWIE, JURH.C
DHBIE, EEFELTWERERES

34  Phama Medica Vol.30 No.4 2012

ZBL, MEHRBED, EFRS
EEABMPRICLoTEIR) S &M
TEAPEHZEZCoPRIINERLE
Vo FDLDIZEE ST FEEN
TEDAERFMEL, Honi#Ed,
BIRHM, HRE LA LTHTRE
WHERZIZEP LT (G

5) WSbaN-isEE0TA

ASDRZAFHEORBTE LTHITSH
Na0iE, BENRAROME, ¥E
DT LBRCFR E WO ERT, 1
VI L 2R L W KA B, M
Bre LTy, ik GE+s 2 &,
R G LR LROZ & 2 i1
WihdaZ &, FlzdESsC L)
OHEE S, PRERS Byt eko
LMCERDOT B L) oG E, B
THRLEBORE S, Koih ¥ 84
BRI IR LIS RIS 1
Lyufiifi EhH B,

DL LR EES LERT RS
JieE A iEEThH B HERIL &1,
ASDD ADEEE LR VRS % B
L.ITTACHEBTESZ L 20T
DT RTH D, HEILHIBYIFT
ANETEST, w2, %, woF
T, EDLIRRY KT, #botzbd
KIS E T 50 2 ASDO NIZFM L
Ry L ko
6) RAIBREERTD

XTSI LEELZDLE, BA
HRIZ L 2IKROBRLIBNTEL S
RABEEZEH L T 5, TEACCH
DFEELSNLEBEFVICBWT,
ASDD N2 & - TREIBEDIRIR Ak
DHBHIEE LTHRETE LM
BREICRENLZEEE5I2ELT
B, FHEFERELREHL TV 5,
FDLHLBBORNT, [BAFEE
TTEB1E0 S EHROMEL L

— 243 —

L ERTELI LI BRERNGS
LG THEEHHR] THOHER] %
BB ENTEDL LIRS,

7) AN ST ERICHERE

BlITANS
ASDNOER 2T 7a—+ik, B
FEORETIRE - BO0H ) % B
L. 2o MBTHESHILBON
bo ZDDIITHYNFMETHS
EXWEHT DA AL EREIICERL,
ZTIEHBI L SUETHD, FHEIC
o BFERTRELBERER L, WY
FBFPEXNERO PP HATHE
BEFLILEBET. STVl
HE B3N ETOFERRER YH0ELO
SREITTR L, Mo Y bo—
Veaiazyr—avyOHE B
WA XN PHSMBETORSFV]
CIEWER bR TV S, VWhWY3
WAL LD, BENTTELIL
VO EBRA TR LY, A%
P ELTHL S EAMHTE B,
B) R—URF« v I(2EBN)ERA

ZERTD

ASDD A I & JE IS b o Y
CHDTHY, —HEDDH SN2
FMELEE LTwE, BEIEwe
NENOHET, PMEHIE, MR,
HafgEt, (L, 808, r—RA7—
71—, {EEREL, ~As—, BHH
ROWMER, RBRIEHOIREL LN
Wbbleilhd, UMFERMNENENR
DUMHEE L > THD B Z LITHART
HHH, ASDNHEDIHAIE, AN
YYVAPMTHL LRI, FDAD
SR RELARLLIAT, WM
LCREBEPMNACEEREZ T LW
IRERL T2 AFIVAMELT
DESHHIRDHLN 5,



9) &ECHEDI=a=F1—[CE

EEBeT—EX

BEDL ZAHASDR EHSEHE
BHERR L, RO EEICDL-T
HETH D, ASDO A LA T
TEATEMLTEFL T 2D
2, 33274 —12EBEBVAE
B —CRALFTHEIEL I EARLET
H5bo

TEACCHA® H A4 v & 1 T304E
HELEL, PR SRANDASD
EEBRTHIFSELRNC, KinE
FNELTRASNTV S, TOER
ZTEMERN >~ 7 7 5 >~ ANIPPONJ
(W B FBE A L R R R U RITE
&M R [TEACCHZ 5 KL — ¥
a ¥+ 3 — J(TEACCHBI9E & £
THEZNR TS, LMHL—HT, &
#— FRHEbic & > TASDD AL
LOTHEBELLYOFY b LS
KEBET2E Voo 2 BRO F
¥, REMIHZTERD ARTWS
SRR ST A DY TH B,

FNEROTIGRWSE L EFRDL
BWTTEACCHOBER T 4 77 %Ib
AL, FRUCEEL 254y FT—
TEMELTCLIET, W40
ASDD AlSilisetk - —REMNHHE
BOLEREREL TV ENE
ihb,

2. SPELL77O0-—F

% [E B M %E & (National Autistic
Society : NAS) i3 7 2D ASDEER 21
LHE LTLHEPSMAE TERHRIC
LS OFEBMEZREL TV,
NASOHE ¥ 5 23X, ASDIC
ZASDEADHE L K= XH*H
BV PHMGHBBL, T

LS RZEEORBECARE - EREDH>TE

SPELL& v 5 Ll DR o T
WEIRTW5,

SPELLOREZ L L, ko5-o%4#
¥ o OStructure (i : ASDD ADEE
AR L ) UEMNERIERTWS
S &R, BUEIZ2WTOMLAE R
EOEFEEN L, TRTE - BT
RTRLTEXARBELRIET ),
@Positive (15 EMIZ © ASDOSF D
—DORAERELBRLTVWILTH
D, BUERY - SRR IEREE IREH
EBEASDOANEERLICH oY,
FRboTVBENERIMLIL R
L, HEMZFMATHRET
2). @Empathy (Jt&R : ASDOAD
BEMLTHRELEREL, ASDOA
DERRPELAIRT 5, 20720
12, ASDOHMZERLBMNOT
AR bEITH)., @Low Arousal
(FEeh 2 Hl# : ASDD AILT Rk,
R PORISRIBUS B L S &A%
Wi, FOAOEMIZEDL L) &
g% B/RICT ), @Links(2%
Ay o MEE P WMERIMEI -
T iiaiar—=Yarr el
EdAFEL, DL EHERTS).
ZH L) LSPELL7 70— F 1%
TEACCHO R & L b IEHIE W,
SPELLIE 1+ — % 4 THASDDO AT
%l TARMVH—EEROAN LI
BMLTERSNS,

O. ASDADE{FHIIE
NTATTE
1. TSRO
RATEITEAL, o4 - 9k
EREREL OMEER»HHRR L9
LT HFMFHFEO—FHTHY,
ASDO#HEIZBWTIE, J3ay—

— 244 —

var - FlE - SRR - A
AFN - EF e LEEEIGER ST
Wi,

EERMLEZHE LT, HoTH
EHEERIZL > THILENRB LWV
LD ERBI 2 EEMATHE Ly
THEHELLEE LV ITHZRS
FTIEEBELTEN®, - %
BRIy —varviRAFa
(Picture Exchange Communication
System : PECS)®, _7L b+ bL—
=y 70, M & BN (Social
Skills Training : SST) ” % &G R &
NTWwa,

2. BAHTHREGEORA

ZATTEREE X, AMOK52T
WA REN(D ODEZFRETY F)
DBV FOEBERITBIL,S, B
MO D 2EE LRSIk E Fhr 3
BB Lo THTREAENTH
& & Y& UL S ho R
TH5B%

ASD~OIEH & LTIE, #amn
AB2 L ERCHAL, Z20Wih
TOLFELRICEAMEIITAZEEH
BB ERENLRELHL( v~
YEN - Ab=)=1" 2~3ATO
T3azb—2arEREICLoTR
LIRKIRERERI (23 v 2 RE)7,
HIZAZ 2WRIEX BICAZATH
BTEREHICTRURNOERET
RRBOYOaybO—AEHIET
[ The CAT ( Cognitive Affective
Training : ZHBE P L—=> )
Kit)™ % EHRHEEN TV D,

Phama pMedica Vol.30 No.4 2012 35

TR TR TR I T T CUR TR W T

ST R



& b b

ASDD AZ=BIZk o THOTRIF R
SEEILIE, FOXSRIRBEET
BB SEEELWEIEZS
HWEH HERIZBWTITbh R
BhHBY, FRIZE B LTREMND
& thEERER 3 T & A OIRAHER
LTibhT W &, T8EM 8
Ll Tz & 1A, BRHREN
[RFTHBIETHERLEHION
Teo 1z, BERFEENRITLYETY,
[ 4R EEICET 20 5 h OBHT
EETTWZEbBIFoN,

BAEIZBITSASDEBIZBWTER
HoHNBH DL, BYRR - RIASHR,
Kgo@EINL. BB onE, &8
WRORE & FME0m.Li £S5
%o ASDIZMbH 2 HRHBENED

36  Phama Medica Vol.30 No.4 2012

FERELCERL, —HiEnd 5%
BARRTEZLIPEI AT AEY
% HUEND S,

X B

D EARES : BHHESORER.
HWH, HREH3. 1986

2) k4KREX E: BBEORTEE. &
SR REREAE R E, 1980

3) PILERH  £NOTEACCH. R,
ST, 2006

4y w¥-7V R F, BHIEKL {BR:
FATHMHEDR 8 280§, U,
ROEEEs, 2009

5) #: LHERE, ZHMME, HEHER:
FHCIEPTABANY FT v 7,
W, BAX{eRg, 2009

6) TrF4-KrF4, ¥ ME—OR
BR: 8- FERXZ2I2=F—-
2arYAFAH(PECS) bL—=25F
22 T2, HE €53y
FEEFEI YN F T8,
2005

— 245 —

7 B=—> - T—0rXE MBI
¥, W BREARS FF LD
V=T MAFNTOST A, W,
AN b AWk, 2005

8) MR AFRMTHRERRS
3 MO P - BATRIE &
WHEM~=a2 7V, K3, 2-5 2010
(http//www.mhlw.gojp/bunya/shou
gaihoken/kokoro/dl/01.pdf)

9) Fyu-FLAq, HE KE H
R4 = WA= =T
vy, By, ARZ b T Al
2005

10) F#xroi - L4 ¥ ME-MR:
o3y r & BOL BIRERE, 2005

11} Tony Attwood (http://www.tony
attwood.com.aw/index.php)

12) MEHNT  REFHOBIR, 147
AF=VIHUERLDOBE @ 1K
Ao B EEMO T @Y
T~2BHEOERI S~ BRE
F 8, FAL7RF7F=VIZBUAASD
ARY P AEIIHTEHBOLD
DOFF|E. WH, B - A&t
¥ & — RS 1518, 2010



Autism
A nationwide survey on © The Author(s) 2012

Reprints and permission:

q U al ity Of I ife an d 2880C i ated sagepub.co.ul/journalsPermissions.nav

DOI: 10.1177/1362361312436848

fz?ctors of .ad u.Its WItI:I N AGE
high-functioning autism
spectrum disorders

Yoko Kamio
National Center of Neurology and Psychiatry, Japan

Naoko Inada
National Center of Neurology and Psychiatry, Japan

Tomonori Koyama
National Center of Neurology and Psychiatry, Japan

Abstract

The psychosocial outcomes of individuals with high-functioning autism spectrum disorder (HFASD)
appear to be diverse and are often poor relative to their intellectual or language level. To identify
predictive variables that are potentially ameliorable by therapeutic intervention, this study investigated
self-reported psychosocial quality of life and associated factors for adults with HFASD. All participants
(n = 154) had a diagnosis of autism spectrum disorder, were over [8 years of age, lived in the
community, and had used one or more support services during the survey period. The results
demonstrated that psychosocial quality of life was lower than that of the general Japanese adult
population. Environmental factors, such as mother’s support and early diagnosis, were associated
with better quality of life, and aggressive behaviors were associated with poorer quality of life,
while expressive language level at preschool years, a conventional outcome predictor, did not
predict quality of life. These results emphasize that quality of life measures should be included as
outcome indicators in treating individuals with HFASD.
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Introduction

Because autism spectrum disorder (ASD) is a life-long developmental disorder characterized by
social and communication impairments and repetitive/stereotyped behaviors, therapeutic interven-
tion for individuals with ASD and their families should be planned for and provided throughout the
life span. According to previous outcome studies of autism/ASD, long-term outcomes have repeat-
edly been shown to be relatively poor when measured by conventionally used indicators, such as
employment or independent living, and IQ or expressive language levels during the preschool years,
have been thought to be powerful predictors of long-term outcomes (Kobayashi et al., 1992; Howlin
et al., 2004; Mawhood et al., 2000). A growing body of literature indicates that children with ASD
can be reliably diagnosed in the second year of life (Johnson et al., 2007; Landa, 2008). Furthermore,
there is accumulated evidence that early detection and intervention focusing on communication
development can lead to substantially better prognosis (Landa, 2008).

Although individuals with high-functioning ASD (HFASD) usually have good intellectual or
language development from a very early age, their long-term outcomes are not necessarily desirable
and are rather diverse (Kamio et al., 2011). Recent studies have discovered an HFASD subgroup
with comorbid psychiatric conditions, which may lead to poor long-term outcomes (Howlin et al.,
2004; Tsatsanis, 2003). Counter-examples are also found; some who would have been predicted to
do poorly as adults based on their modest intellectual or language development were found to be
leading satisfactory lives (Persson, 2000; Ruble and Dalrymple, 1996). Given such diversity in the
long-term outcomes of individuals with ASD, it is important to measure long-term outcomes more
comprehensively, including subjective aspects such as quality of life (QoL) (Renty and Roeyers,
2006; Ruble and Dalrymple, 1996), and to identify predictive variables that can be changed by
therapeutic intervention.

The QoL concept is increasingly being introduced into the health-related science field for children
with psychiatric disorders (Bastiaansen et al., 2004). According to the World Health Organization
(WHO; The WHOQOL Group, 1995), QoL is defined as ‘the individual’s perception of their posi-
tion in life, in the context of culture and value systems in which they live, and in relation to their
goals, expectations, standards and concerns’, ranging from the person’s physical health, psychological
state, level of independence, social relationships, personal beliefs, and their relationship to salient
features of their environment.

Several studies have investigated QoL during adulthood for people with ASD. Most studies evalu-
ated QoL by proxy (Gerber et al., 2008; Saldana et al., 2009) or through indirect measures (Persson,
2000) for adults with both intellectual disabilities and ASD, and Renty and Roeyers (2006) investigated
self-reported QoL of 58 adults with HFASD. These results showed that the QoL of HFASD popula-
tions largely depends on the nature of support services currently being received, suggesting that QoL
can be improved by changing environmental factors. Furthermore, Renty and Roeyers (2006) dem-
onstrated that although support characteristics were significantly related to QoL in adults with HFASD,
disability characteristics such as IQ or severity of autism were not. This result emphasizes the impor-
tance of an available supportive social network, individual needs assessment, and effective profes-
sional support for adults with HFASD as well as for ASD adults with intellectual disabilities. However,
in the study by Renty and Roeyers (2006) neither informal nor formal support was correlated with
QoL, and perceived informal support was positively correlated with it.

In Japan, a new regulation took effect in April 2005 that aims to establish multidisciplinary
service systems to improve the function and social participation of individuals with high-functioning
autism, Asperger syndrome, and other developmental disorders. Currently, the majority of people
with HFASD were not diagnosed as children and only a few people received adequate formal or
informal support throughout childhood (Kamio and Inokuchi, 2009). Moreover, mental health
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professionals have become increasingly aware of undiagnosed adults with HFASD seeking psychi-
atric treatment for their comorbid psychiatric symptoms.

The first aim of the present study was to determine the QoL of adults with HFASD living in the
community in Japan. The second aim was to identify factors associated with QoL, both in the present
and the past. We predicted that ongoing support from early childhood to adulthood is associated
with a better QoL in adulthood.

Methods

In January 2009, we conducted a nationwide survey by mailing questionnaires to 192 specialized
facilities that provide consultation and daycare services for local residents with developmental
disorders, and to prefectural centers that provide welfare and primary mental healthcare services
for local residents. These facilities consisted of 61 Support Centers for Persons with Developmental
Disorders, 65 Institutions for Persons with Autism, and 66 Centers for Mental Health and Welfare
Services throughout Japan. Clinical staff at each facility helped identify and enroll study participants.
Participants were eligible for the study if they had a diagnosis of ASD, were 18 years of age or older,
and used any services provided by the facilities during the period 13 January to 13 February 2009.
Among 1103 individuals who were identified as eligible, questionnaires were given to the 402
individuals who were willing to participate in the study and whose parents were also willing to
participate. By the end of March 2009, 321 questionnaires had been collected from participants at
63 facilities (a response rate of 79.9%).

The protocol of this study was approved by the ethics committee of the National Center of
Neurology and Psychiatry in Japan. Written informed consent to participate in our study was obtained
from a parent or a guardian, and also from each participant where possible.

Participants

Out of 202 respondents who returned questionnaires with the self-report portions completed, the
final study sample consisted of 154 respondents (123 males and 31 females) with complete informa-
tion provided by the respondents themselves, their parents, and facility staff who knew the respondents
well. For seven ASD participants, information was obtained not from parents but from facility staff
who knew the respondents well. Because the self-report questionnaires were distributed only to
ASD participants whom facility staff thought could understand and respond appropriately, these
participants should be considered to be relatively high-functioning. Although we could not confirm
their functioning levels with cognitive test data, this assignment appears to be supported by the fact
that 136 of the 154 participants (88.3%) received mainstream education and completed higher
education without any support, and that only four participants (2.6%) received special education
throughout grades 1 to 12. The mean age of the 154 service user participants was 27.6 years (SD
6.5 years, range 18—49 years), and their characteristics based on the parent-supplied information
are outlined in Table 1. In decreasing order of frequency, clinical ASD diagnoses ranged from
Asperger syndrome, pervasive developmental disorders, high-functioning autism, autism, to per-
vasive developmental disorders not otherwise specified (PDD-NOS). Table 2 outlines the past history
of the ASD service user participants as completed by the parents.

Survey questionnaires

The survey questionnaires comprised the following: parent (or staff)-rated items of the ASD service
user’s demographic information (listed in Table 1), past history (listed in Table 2), and performance
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Table I. Characteristics of ASD participants (N = 154)

Characteristics N (%)
Gender

Male 123 (79.9)

Female 31 (20.1)
Age categories (years)

18-24 61 (39.6)

25+ 93 (604)
Residential status

Independent living 1 @7.1)

Living with family 142 (92.2)¢
Supported living (group home) I (0.6)
Marital status

Married/partnered 9(5.8)

Unmarried 145 (94.2)
Education

<high school® 92 (59.7)

Further higher education® 62 (40.3)f
Employment

Employed© 37 (24.0)

Unemployed? 115 (74.7)

Homemaker 2 (0.1)
Comorbid with other medical conditions

Physical conditions 16 (10.4)

Psychiatric conditions (other than ASD) 58 (37.7)
Challenging behaviors

Self-injurious behaviors 14 (9.1)

Aggressive behaviors 45 (29.2)

aThe category ‘shigh school’ includes secondary high school, high school, and special schools for handicapped children.
bThe category ‘further higher education’ includes college, polytechnic junior college, and graduate school.

“The category ‘employed’ includes part-time job, full-time job, and self-employed.

9The category ‘unemployed’ includes no occupation, during vocational training, and during leave.

eA majority of unmarried Japanese men (70.3%) and women (76.4%) (18-34 years) live with parents according to
National Institute of Population and Security Research (2009).

f68.6% of new graduates from high school proceed to higher education according to Ministry of Education, Culture,
Sports, Science and Technology (2009).

in his/her current environment (described below); self-rated QoL (nine items across two domains);
and for staff only, several items concerning current family support.

Performance in the current environment.  Parent participants were asked to rate the extent of difficulty
that the ASD service user participant experienced when doing things related to general tasks and
demands, communication, mobility, self-care, domestic life, interpersonal interactions, and relation-
ships in his/her current environment. Those questions were based on WHO’s International Classifica-
tion of Functioning, Disability, and Health (ICF), and the definition of ‘current environment’ includes
assistive devices or personal assistance whenever the person actually uses them to perform actions or
tasks. The parent participants answered questions using a 5-point rating scale (1 = complete diffi-
culty; 2 = severe difficulty; 3 = moderate difficulty; 4 = mild difficulty; 5 = no difficulty).
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Table 2. Past history of the ASD participants (N = 154)

Early developmental concerns N (%)
Absent 29 (19.5)
Present 120 (80.5)

Age at first concern (median age) 30 months
Age at referral 48 months
Age at first diagnosis 123 months

Speech level at 6 years
Words or two-word phrases 34 (24.8)
Sentences with more than three words 103 (75.2)

Early diagnoses before 4 years
Diagnosed? 29 (18.8)

Service utilization®
No utilization at any time 124 (80.5)
Continuous utilization through the entire life stages 22 (14.3)

2Includes diagnoses of ASD and other developmental disorders.
bService refers to having professional advice regularly, participating in some therapeutic programs, receiving special
educational aid.

Qudiity of life.  Subjective QoL was measured using the WHOQOL-BREF, which is derived from
the 100-item WHOQOL (The WHOQOL Group, 1995). The WHOQOL was developed to measure
individuals’ perceptions of their position in life in the context of the culture and value systems in
which they live, and in relation to their goals, expectations, standards, and concerns, and is used
widely and internationally. Its use has been validated for various populations, including psychiatric
patients worldwide. Its shorter version, the WHOQOL-BREF, comprises 26 items on four domains
of QoL: physical health, psychological health, social relationships, and environment. For the pur-
pose of the present study, the six items of the ‘psychological health’ domain (bodily image and
appearance, negative feelings, positive feelings, self-esteem, thinking, learning, and memory and
concentration) and the three items of the ‘social relationships’ domain (personal relationships,
social support, and sexual activity) of the Japanese version of the WHOQOL-BREF (WHOQOL
26) (Nakane et al., 1999; Tazaki and Nakane, 2007) were used. Each item is assessed by an indi-
vidual diagnosed with ASD on a 5-point scale (1 = very poor/very dissatisfied/not at all; 2 = poor/
dissatisfied/a little; 3 = neither poor nor good/a moderate amount; 4 = good/satisfied/very much;
5 = very good/very satisfied/extremely). The mean scores of these two domains were analysed.

Current family support. The family support situation was determined by responses to the question,
‘Regarding the physical and psychological support provided by his/her family member, do you think
it is actually helpful for him/her?’ The facility staff who knew the person well answered using a
5-point rating scale (1 = very helpful; 2 = somewhat helpful; 3 = not helpful or unhelpful; 4 = not very
helpful; 5 = not at all helpful) for the case of the father, mother, and sibling, respectively (Table 3).

Demographic characteristics. Demographic information was obtained through 17 items rated by
parents, and included gender, age, residential status, marital status, education, employment, medi-
cal conditions, and challenging behaviors. In this study, we asked questions requiring yes or no
answers regarding the presence or absence of self-injurious behaviors and aggressive behaviors.
Self-injurious behaviors were defined as any kind of behaviors in which the ASD participants hurt
themselves. Aggressive behaviors were defined as violent behaviors toward family members or
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Table 3. Current family support to the ASD participants (N = 54)

N (%)

Father

Helpful 60 (39.0)

Not helpful 63 (40.9)

No father or unknown 31 (20.1)
Mother

Helpful 119 (77.3)

Not helpful 15 (9.7)

No mother or unknown 20 (13.0)
Sibling

Helpful 35(22.7)

Not helpful 82 (53.3)

No sibling or unknown 37 (24.0)

other people, verbal aggression as statements such as ‘Die’ or ‘I will kill you’, and destructive
behaviors as those causing serious material damage. The most important items are shown Table 1.

Past history. Developmental information was obtained through 19 items rated by the parents, and
included age at parental concern, age at diagnosis, expressive language level at age 6, and service
utilization. The most important items are shown in Table 2.

The self-rating part of the survey questionnaire was pilot tested in several clinical settings to
confirm the ease of completion. It was confirmed that individuals with HFASD were able to
understand and complete it satisfactorily, at levels similar to other psychiatric patients (Koyama
et al., 2009).

Statistical analysis

First, to compare the QoL domain scores for our ASD participants with those for a healthy Japanese
population obtained using stratified sampling methods (N = 828; 410 males; aged 20-49) (Nakane
et al., 1999; Tazaki and Nakane, 2007), the raw domain scores were converted to z scores using the
mean and standard deviation of the Japanese standardization sample by gender and by age group
(20-29, 30-39, 40-49) (Tazaki and Nakane, 2007). To obtain the z scores of participants 18—19
years of age, we applied the mean and standard deviation for the age range of 20-29 years to their
raw QoL domain scores. Second, Pearson correlations were calculated to assess associations between
performance in the current environment and QoL in both the psychological health and social rela-
tionships domains. Third, using two sample #-tests, z scores of the QoL domain scores were compared
between subgroups of the following demographic characteristics: gender (male vs. female), age
(= 24, 25+), residential status (independent living vs. other), marital status (unmarried vs. other),
education (<high school vs. additional higher education), employment (unemployed vs. other),
medical conditions and challenging behaviors (present vs. absent), sentence level at 6 years of age
(present vs. absent), diagnosis before 4 years of age (present vs. absent), and service utilization
(none vs. continuous). For current family support, the responses were classified into two categories
of ‘helpful’ (1, 2) and “not helpful’ (3, 4, 5). Finally, a stepwise multiple regression analysis was
used to identify the most important characteristics in predicting QoL domain scores. As independent
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Table 4. Means and SD for raw scores on psychological and social domains of WHOQOL 26 rated
by ASD participants themselves (N = 154), and z scores converted from the raw scores of the ASD
participants (N = 154)

QOL domain? Mean (SD) t b 95% confidential interval
Psychological health

Raw score 2.78 (0.74)

Z score -.80 (i.24) -8.0 .0001 -1.0 to —.60
Social relationships

Raw score 2.71 (0.82)

Z score -.63 (1.25) -6.2 .0001 -83to-43

*Psychological domain contains six items (1-5) and social domain contains three items (1--5). The mean raw domain
scores of the ASD participants were converted to z scores using the mean and standard deviation of the Japanese
standardization sample by gender and by age range (20-29, 30-39, 40—49) (Tazaki and Nakane, 2007).

variables, characteristics that were found to be significant on #-tests and all the demographic char-
acteristics were used. A p-value < .05 was considered to indicate statistical significance. Statistical
analysis was performed using SPSS version 18.0 (SPSS Inc., Chicago, USA).

Results
Psychological and social aspects of QoL in the ASD participants

The raw score means of the ‘psychological health’ and ‘social relationships’ domains of the WHOQOL
26 as rated by the ASD participants were 2.78 and 2.71, respectively (Table 4), whereas those of
the Japanese standardization sample aged 20-49 ranged from 3.26 to 3.32 for the psychological
health domain and from 3.19 to 3.25 for the social relationships domain, varying slightly by gender
and age (Tazaki and Nakane, 2007). The differences in mean z scores of the ASD participants from
those of the Japanese standardization sample were —0.80 for the psychological domain and -0.63
for the social domain, indicating that psychological and social aspects of QoL of the ASD participants
were significantly lower (worse) than those of the healthy Japanese population (p <.000 for both).

Associations between psychological and social QoL and performance in the
current environment in the ASD participants

Pearson correlations revealed that the QoL scores in both psychological and social domains for the
ASD participants were not significantly correlated (r = 0.06 and r = 0.01, respectively, n.s.) with
everyday performance in the current environment. This may be interpreted to suggest that the psy-
chological and social domains of QoL capture more of the subjective aspects of QoL, and not
objective function or capacity.

Factors related to psychological and social QoL in the ASD participants

As shown in Table 5, #-tests revealed that higher QoL was significantly associated with being male
(p < .05 for psychological domain, p < .01 for social domain), having received a diagnosis before
4 years of age (p < .05 for psychological domain), and mother’s support being helpful (p <.001 for
both psychological and social domains). Lower QoL was significantly associated with suffering
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Table 5. Comparison between two ASD subgroups by demographic characteristics, medical conditions
past history, and current family support (N = 154)

Psychological health ~ Social relationships

domain QoL domain QoL
Mean score t Mean score t
Demographic characteristics
Gender (male/female) ; 283 256 235% 273 260 268*F
Age (18-24/25+) 276 279 034 280 264 077
Residential status (living with family/independent living) 2.78 273 049 274 227 173
Marital status (unmarried/married or partnered) 278 274 037 272 246 137
Education (= high school/further higher education) 269 290 -1.51 264 280 -I.14
Employment (unemployed/employed) 276 285 -048 269 280 -040
Medical conditions
Comorbid psychiatric conditions (absent/present) 291 258  276% 285 243  3.14%*
Comorbid physical conditions (absent/present) 276 289 -038 271 260 042
Self-injurious behaviors (absent/present) 28] 250 168 274 252 130
Aggressive behaviors (absent/present) 285 244 258% 280 236  238%
Past history

Sentence level at 6 years (word or two-word phrases/  3.05 2.71 2.32% 293 265 1.64
sentence with more than three words)
Early diagnoses before 4 years (not diagnosed/diagnosed) 2.71 3.04 -2.02* 269 286 -1.I18
Service utilization (no use at any time/continuous use 277 3.04 -1.63 271 273 -0.13
through all life stages)

Current family support

Father (not helpful/helpful) 273 281 -073 266 285 -125
Mother (not helpful/helpful) 2.14 284 -4001%% 1 9] 284 -450%*
Sibling (not helpful/helpful) 271 272 000 261 283 -092

#p< 05, #p<.01, #45p<.001.

Table 6. Summary of a stepwise multiple regression analysis investigating the predictive variables
of demographic characteristics, medical conditions, past history, and current family support on QoL
‘psychological health’ domain scores of the ASD participants (N = 154)

Variables entered Standardized coefficients (f) t p-value
Early diagnosis before 4 years 0.22 222 .05
Mother’s support being helpful 0.32 3.24 .01

Adjusted R2=0.16. Excluded variables by a stepwise procedure were gender, age, residential status, marital status,
education, employment, comorbid psychiatric conditions, aggressive behaviors, speech level at 6 years.

from comorbid psychiatric conditions (p <.01 for both psychological and social domains), behaving
aggressively (p < .01 for psychological domain, p < .05 for social domain), and having spoken
sentences at 6 years of age (p < .05 for psychological domain).

The results of multiple regression analysis are summarized in Tables 6 and 7. Mother’s support
being helpful emerged as significantly predictive of higher QoL for both the psychological and
social domains (f = 0.32, p <.01; § = 0.32, p < .001, respectively). In addition, having received
early diagnosis before 4 years of age was also significantly associated with higher psychological
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Table 7. Summary of a stepwise multiple regression analysis investigating the predictive variables of
demographic characteristics, medical conditions, past history, and current family support on QOL ‘social
relationships’ domain scores of the ASD participants (N = 154)

Variables entered Standardized coefficients (8) t p-value
Aggressive behaviors: absent 0.18 2.15 .05
Mother’s support being helpful 0.32 3.69 001

Adjusted R?2=0.14. Excluded variables by a stepwise procedure were gender, age, residential status, marital status,
education, employment, comorbid psychiatric conditions.

QoL (B = 0.22, p < .05), and not having aggressive behaviors was significantly associated with
higher social QoL (f = 0.18, p < .05).

Discussion

The present study investigated long-term outcomes for adults with HFASD living in the community
in Japan, focusing on subjective aspects such as QoL, and also identified past and current eniviron-
mental factors that had (pseudo) predictive value. Our major findings are the following.

First, as expected, the self-reported QoL in the psychosocial domain of our sample with HFASD
over 18 years of age was found to be significantly lower than the gender- and age-matched healthy
Japanese population. The QoL was not found to be related to parent-reported performance level,
age, or conventionally used outcome indicators such as residential, marital, educational, and employ-
ment status. Although these conventional indicators are certainly important to consider as long-term
outcomes, psychosocial QoL in our adults with HFASD appeared not to be related to them. Thus,
our findings suggest that the QoL reported by adults with HFASD might be measuring an additional
independent aspect that should be considered in judging long-term outcomes in populations with
HFASD, which is in line with Renty and Roeyers (2006) and Ruble and Dalrymple (1996).

Second, receiving diagnosis before 4 years of age and mother’s support that met current needs were
determined to be factors associated with better psychological QoL for adults with HFASD. This find-
ing supports our prediction and is partially consistent with Renty and Roeyers (2006) in that support
variables had significant impact on long-term outcomes in HFASD. In Renty and Roeyers (2006),
perceived informal support indicative of availability, but not received formal or informal support
indicative of actual transfer of advice, aid, and affect, was found to have predictive value; both support
characteristics were measured using validated scales. On the other hand, family support characteristics
in the current study were not measured using such standard scales, and were instead judged by the
facility staff who knew the person well and therefore knew to what degree the family support was
actually helpful to the person. This is different from subjectively perceived availability or objectively
measured actual transfer of family support. The question was intended to ask how family support met
the participant’s actual needs from an objective viewpoint. However, validation of this is required.

To our knowledge, the present study is the first to associate early diagnosis with better psycho-
logical QoL in adults with HFASD. Only 29 cases out of our sample (18.8%) were diagnosed before
4 years of age, and 22 cases among them used some services during childhood. On the other hand,
parental concerns about development were reported for a majority of the sample (66.9%). Why
parental concerns did not lead to early diagnosis may be explained by a lack of healthcare or edu-
cational professionals with accurate knowledge and wide experience with HFASD at that time in
Japan. Moreover, socioeconomic status (SES) could be associated with age of diagnosis: according
to birth cohort data from individuals with autism born in California between 1992 and 2001, children
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of'high SES parents were diagnosed earlier (Fountain et al., 2011). The role of SES in our Japanese
participants with HFASD is unknown and this remains a topic for future study.

The finding that mother’s support was the best predictor of psychosocial QoL of individuals with
HFASD has to be interpreted with caution, because it suggests a bidirectional but not causal associa-
tion. However, the obvious significance of mother’s support but not father’s in our study may be
related to the Japanese socio-cultural environment in relation to child rearing. For example, Japanese
mothers have traditionally been viewed as overprotective and overindulgent toward their children
(Doi, 1973). Although it is not clear how such a cultural bias in childrearing practices influences
familial attitudes toward a child with HFASD, future intervention must target parenting behavior
and assist mothers with formal and informal social support after an early diagnosis of ASD.

Third, our results suggest that adults with aggressive behaviors might experience lower psycho-
social QoL. This could be attributable to satisfactory social relationships being disrupted by violent
behavior toward others or anger being reflected on others or self, although the causal relationship
is not clear.

Study limitations. There are several methodological limitations in the present study. First, our sample
(N = 154) who returned a complete set of self-, parent-, and facility staff-report questionnaires were not
representative of all persons with HFASD, although the male:female ratio was 4:1, which is similar to
the epidemiological data in Japan (Honda et al., 2005). In regard to the 48 individuals not included in
the analyses because of incomplete data, although they were older and more educated than our sample
of 154, we confirmed, based on the information that was available, that they did not differ from our
sample in psychological and social QoL scores. Moreover, being male, absence of comorbid psychiat-
ric conditions, and mother’s support being helpful were significantly associated with higher QoLs, as
in our sample. However, whether early diagnosis before 4 years or having aggressive behaviors was
similarly predictive of QoL in the 48 individuals not included could not be confirmed. Second, diag-
nostic status and IQ level of our sample was based on reports by parents and facility staff and was not
confirmed using standard procedures. Third, we chose to focus on the domains of ‘social relationships’
and ‘psychological health’ because we considered that they best reflected psychosocial QoL, although
the ‘physical health’ and ‘environment’ domains also reflect psychosocial functioning in everyday life
to some degree. We based this decision on the findings of previous studies. Health-related QoL studies
on ASD found that individuals with ASD scored lower in most domains than healthy populations
(Jennes-Coussens et al., 2006; Kamp-Becker et al., 2010; Kuhlthau et al., 2010), but children with
ASD had significantly lower scores for psychosocial health but not physical health than other clinical
populations with chronic conditions (Kuhlthau et al., 2010), and adolescents and young adults with
HFASD had higher scores than patients with schizophrenia-spectrum disorders except for the ‘social
relationship’ domain (Kamp-Becker et al., 2010). Future research should aim to clarify the relation-
ships between the various QoL domains in ASD. Fourth, past history was retrospectively obtained only
from parents and was not based on a review of the clinical records, so there is a chance that the history
has been influenced by parents’ recall or memory bias.

Clinical implications.  Despite these methodological limitations, this study points to some important
clinical issues. First, clinicians can help children maximize their chances for high long-term QoL
by changing environmental factors and treating comorbid psychiatric conditions related to aggres-
sive behaviors, both of which may affect psychosocial well-being and QoL, even if the autistic core
symptoms are largely not changeable. Bastiaansen et al. (2005) demonstrated that the QoL of a
subgroup of child psychiatric patients improved although the level of psychopathology remained
high during a 1-year follow-up period. Therefore, improving QoL should be included as one of the
goals in treating individuals with HFASD.
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Second, the present study provides evidence for the long-term significance of early detection
and intervention for children with HFASD. Although there has been controversy about the positive
and negative effects of early diagnosis for parents (Johnson et al., 2007), it may be important for
clinicians to convey to parents — and empower them — that prognosis is not deterministic and may
be changed by appropriate treatment and family support (Tantam, 2000).

Conclusions

This study demonstrated that self-reported QoL by adults with HFASD can be an important subjec-
tive aspect of long-term outcomes. Environmental factors; such as mother’s support being helpful
and early diagnosis, were associated with better QoL, and aggressive behaviors were associated
with poorer QoL in adulthood, whereas expressive language level in preschool years, a conventional
outcome indicator, did not predict QoL levels. To improve long-term QoL, professionals need to
detect autistic symptoms in the early years, evaluate the needs of the child and family, provide
consistent support, and comprehensively monitor all aspects of mental health. Future outcome stud-
ies should be conducted prospectively to determine predictive factors at each developmental stage
and at the same time try to determine the mediators and moderators that modify the developmental
trajectories for children with ASD.
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Abstract

Objective—Recent epidemiologic studies worldwide have documented a rise in prevalence rates
for autism spectrum disorders (ASD). Broadening of diagnostic criteria for ASD may be a major
contributor to the rise in prevalence, particularly if superimposed on an underlying continuous
distribution of autistic traits. This study sought to determine the nature of the population
distribution of autistic traits using a quantitative trait measure in a large national population
sample of children. '

Method—The Japanese version of the Social Responsiveness Scale (SRS) was completed by
parents on a nationally-representative sample of 22,529 children, age 6-15.

Results—SRS scores exhibited a skewed normal distribution in the Japanese population with a
single factor structure, and no significant relation to IQ within the normal intellectual range. There
was no evidence of a natural “cutoff” that would differentiate populations of categorically affected
children from unaffected children.

Conclusion—This study provides evidence of the continuous nature of autistic symptoms
measured by the SRS, a validated quantitative trait measure. The findings reveal how paradigms
for diagnosis which rest on arbitrarily-imposed categorical cutoffs can result in substantial
variation in prevalence estimation, especially when measurements used for case assignment are
not standardized for a given population.
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INTRODUCTION

Although to date the designation of pervasive developmental disorders in children—and the
services to which affected children are entitled —rest on categorical case definitions, the
concept of an autistic spectrum, along which the number and intensity of autistic features
vary continuously from mild to severe, dates back to early epidemiological research by
Wing and Gould.! Wing? subsequently developed the concept of the autistic continuum,
broadening the case designation beyond classic autism to encompass the mildest (but most
prevalent) of the autism spectrum disorders (ASD), Pervasive Developmental Disorder Not
Otherwise Specified (PDD-NOS) assigned by DSM-IV-TR (Diagnostic and Statistical
Manual of Mental Disorders: Text Revision).? Several lines of subsequent research*’ now
strongly suggest that the autism spectrum extends beyond this PDD-NOS subcategory to
include subclinical levels of symptomatology which are known to aggregate in the
undiagnosed members of families with multiple-incidence autism. Very recently, Lord et al®
observed that diagnostic assignments of Autistic Disorder, Asperger Disorder, and PDD-
NOS made by expert clinicians varied considerably across sites, despite the fact that
distributions of scores on validated measures were similar. They concluded that current
taxonomies should be revised to place priority on characterizing the dimensions of ASD
while controlling for IQ and language level.

Clarifying the nature of the population distribution of autistic traits and symptoms across
cultures has substantial implications for understanding a rise in prevalence over time® and
for establishing the “boundaries” of clinical affectation. A recent Korean study!? suggested
the highest ever reported prevalence for categorically defined ASD in a total population
sample; in that study, symptom counts were found to be continuously distributed in the
population.

Aims of the study

This study determined whether autistic traits would be continuously distributed in a
population-based sample in order to establish the appropriate epidemiologic framework for
interpreting the rise in estimated ASD prevalence over time.

Material and methods

Participants—The participants comprised a normative sample (n=22,529) of
schoolchildren, a child psychiatric clinical sample (n=417), and typically developing
children (n=61). The normative sample was exclusively assessed using the Japanese version
of the Social Responsiveness Scale (SRS)!!. The latter two samples were more extensively
assessed using standard diagnostic batteries for the purpose of validation and calibration of
the Japanese version of the SRS.

In regard to the normative sample, questionnaires were distributed by mail to the caregivers
of all students attending mainstream classes at primary or secondary schools in the 10
geographical areas making up Japan in 2010 (n=87,548 caregivers). One hundred forty-eight
primary schools and 71 secondary schools participated in this study. All of them were
community schools where >93% of children living in the community attend, according to
the annual report of Japan’s Ministry of Education, Culture, Sports, Science and
Technology, 2010.12 Questionnaires were returned for 25,779 children aged 6-15 years
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(response rate 29.4%). Questionnaires with missing answers were excluded so that all
analysis was based on a complete dataset, leaving a final normative sample of 22,529
participants (11455 boys) with SRS data provided by their mothers (n=20,430), fathers
(n=1,728), both parents (n=166), other caregivers (n=119), or unspecified (n=86). Each of
the 9 grade levels comprised a minimum of 754 participants of each sex, and both sexes
were proportionally represented (Table 1).

The clinical sample consisted of 257 children diagnosed with ASD (ASD group) and 157
children with psychiatric diagnoses other than ASD (non-ASD group) (Table 2). They were
patients who visited one of 10 child psychiatric clinics during 2008-2010 and whose
caregivers gave informed consent to participate in this study. Their existing clinical
diagnoses were confirmed according to DSM-IV-TR criteria® based on all of the clinical
information available to our research team, which included experienced child psychiatrists
and licensed clinical psychologists. Among the 257 children of the ASD group, 229 were
subcategorized with 100% diagnostic agreement; 96 with autistic disorder, 65 with
Asperger’s disorder, 68 with PDD-NOS, and 28 were unspecified. Children in the non-ASD
group were diagnosed with adjustment disorder, attention-deficit hyperactivity disorder,
anxiety disorder, eating disorder, schizophrenia, somatoform disorder, conduct disorder,
mood disorder, or mental retardation. Moreover, 61 children recruited from local
communities comprised a typically developing (TD) group and were confirmed in diagnostic
interviews with the children and their parents to have no history of neuropsychiatric
conditions.

The intellectual levels of the children in the clinical sample ranged from normal intelligence
to severe mental retardation based on cognitive testing carried out at clinics (various
versions of the Wechsler Intelligence Scale and the Revised Kyoto Scale of Psychological
Development!3) or educational/administrative records. The proportions of children with
normal intelligence in the ASD and non-ASD groups were not significantly different
(*=142,ns.).

Measures

The Social Responsiveness Scale (SRS): The SRS!! is a 65-item questionnaire of autistic
traits for use with 4- to 18-year-olds that can be completed in 15 minutes by any adult who
has observed the child over time in naturalistic social settings. The SRS was developed to
assess autistic symptoms or quantitative traits and has subsequently undergone extensive
validation in U.S. samples for use in subclinical and clinical child populations*4-17 as well
as in general child populations for behavioral genetic research.!3-20 It also demonstrated
satisfactory internal consistency (Cronbach’s a > .95), inter-rater reliability between parents
and teachers(r = .78, p < .01) and concurrent validity with an interview-based instrument?!
(r = .86, p < .05 for preschoolers; » = 48, p < .05 for children aged 7-12; r = 77, p < .001
for adolescents aged 13—18) for Japanese children?223  as for German children?* The
Japanese version was used in the present study. Higher scores on the SRS indicate higher
degrees of social impairment. The 65 SRS items were further categorized into five
Treatment Subscales (social awareness, social cognition, social communication, social
motivation, autistic mannerisms).1! The SRS total scores are generally unrelated to IQ in the
normal range, and distinguish children with ASD from those with other types of
psychopathology .16

The Autism Diagnostic Interview-Revised: The Autism Diagnostic Interview-Revised
(ADI-R)? is a parent-report interview and is a research standard for establishing a diagnosis
of autism. To meet the ADI-R criteria for autism, the cut-off must be reached in each
domain of reciprocal social interaction, communication, and restricted, repetitive, and
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