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that the earliest topographic representa- A
tion of visual occlusion reflects temporally

preceding cognitive context as well as spa-
tial image features. . ‘ 9 0.08)

The present study clearly provides evi- =
dence of topographic representation of # 0.06f
the occluded portion of an object (unseen ) 0.04L
but sensed object continuity) in human g
early visual cortex. The topographic. rep- g‘ 0.02}
resentation we found here is consistent 2

p-d -

with animal single-unit recordings (Su-
gita, 1999; Bakin et al., 2000) which re-
vealed that some neurons in V1 or V2
respond to an occluded bar within their
receptive fields. In these physiological
studies, robust amodal completion-
related activity was found only when bin-
ocular disparity cues between occluding
and occluded objects were provided. The A
present study additionally demonstrated
that a pictorial or monocular depth cue

Figure 13.

provided by rotation of a target is suffi- \o
cient to cause topographic responses in «© 0.16
human V1 and V2. In addition, the topo- :ﬁ: 0.12

graphic activity observed here may reflect
neural processes different from that ob- @ 0.08
served previously (Sugita, 1999). In that % ’
study, the latency of responsein V1 to an Q
occluded bar suggested that completion is _%
mediated via lateral connections or feed- g
back signals coming from areas very close
to V1. However, the present study showed
higher cognitive effects on topographic
activity (Figs. 10, 11), which cannot be ex-
plained by activity in early areas alone.

Our finding is consistent with a
recent human fMR-adaptation study
(Rauschenberger et al., 2006) in that early
visual areas contribute to amodal completion. However, it was
still unclear what visual feature was represented in early visual
areas. That is, it was possible that the observed completion-like
V1 activity in fMR-adaptation might simply encode, without
completion, specific local image features (Weigelt et al., 2007),
such as T-shaped junctions at the occluding borders, one of the
striking cues promoting amodal perception (Anderson et al,
2002; Kellman, 2003). To dissociate these possibilities is impor-
tant to understand how human brain reconstructs stable and
unified visual world from fragmental visual inputs. To this end,
here, we took a phase-encoded stimulus presentation and analy-
sis technique widely used in the standard retinotopic studies. The
method is robust to obtain activities in early visual areas and
enabled us to track dynamic fMRI responses related to the occlu-
sion moment-by-moment. By using the dynamic profile of the
signals, we could quantitatively evaluate occlusion-related re-
sponses with both spatial and temporal specificities. Further, we
took several steps to dissociate the topographic neural represen-
tation of the occluded portion from other types of neural process-
ing by investigating neural responses within precisely defined
cortical subregions.

The current study has clearly shown that visual occlusion is
solved accompanied with early topographic representations cor-
responding to an occluded part of an object. However, it is still
not clear how the occluded region of an object is completed.
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Noise powers in time series for the occluded, divided, and nonoccluded stimuli. A, Voxel-averaged noise powers in
ROIs for the occluded, divided, and nonoccuded stimuli. Noise powers were computed by averaging Fourier powers other than
the target rotation frequency (1/36 Hz) and the higher harmonics. B, Voxel-averaged noise powers in the foveal/peripheral
regions of ROIs. Error bar, SEM.
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Figure 14.  Noise powers in time series for the occluded and divided stimuli with a more attention-demanding task. 4, Voxel-
averaged noise powers in ROIs for the occluded and divided stimuli under an additional attention control experiment. Noise powers
were computed by averaging Fourier powers other than the target rotation frequency (1/36 Hz) and the higher harmonics. B,
Voxel-averaged noise powers in the foveal/peripheral regions of ROls. Error bar, SEM.

Specifically, we will have two scenarios. One is “surface” comple-
tion, in whicha whole surface of an occluded object is completed
and represented in early visual areas. In contrast, the second pos-
sibility is “outline” completion, in which only the outline borders
of an occluded portion can be completed. Our findings cannot
discriminate these two possibilities. However, we may be able to
support outline hypothesis from recent animal and human stud-
ies as follows. First, single-cell recording (Von der Heydt et al.,
2003) and human fMRI (Cornelissen et al., 2006) have not been
able to provide evidence of a topographic representation of a
uniform “surface” (but see Sasaki and Watanabe, 2004; Boyaci et
al., 2007). In contrast, neurons in early visual areas respond
strongly to both real and illusory “borders” (Peterhans and Von
der Heydt, 1989; Qiu and von der Heydt, 2007). Based on these
findings, we speculate that the observed topographic activity may
mainly reflect a representation of completed outline borders, not
a uniform surface. Future follow-up study is required to have a
conclusive remark on this question.

The observed effect of temporally preceding cognitive context
on topographic activity in V1 (Fig. 11) suggests that higher cog-
nitive information and low-level image features are integrated
into a unified topographic representation of an occluded object
in early visual areas. Some behavioral studies have reported such
higher effects on amodal percepts (Joseph and Nakayama, 1999;
but see Pratt and Sekuler, 2001; Lee and Vecera, 2005; Palmer et
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al., 2006). Our results suggest, though it is counter intuitive, that
V1 may be involved in underlying neural substrates of such
higher cognitive effects. Then, how are the higher cognitive ef-
fects mediated? It is likely that local spatial image features are
analyzed through bottom-up cortical pathways. However, it is
unlikely that the higher cognitive effects observed here are also
mediated exclusively by bottom-up processing. It would be more
reasonable to predict that response modulation by cognitive con-
textis responsible for feedback processing from higher areas. This
hypothesis may be supported by animal anatomical and physio-
logical studies that demonstrate direct neural connections be-
tween higher visual areas and V1 (Hupé et al., 1998; Clavagnier et
al., 2004). Lateral occipital (LO) regions that have been exten-
sively studied for their relations with visual object processing
would be a most likely candidate for the feedback processing.
Although we could not observe any special activity for the non-
occluded condition in LO regions in our current experiment,
some human fMRI studies actually revealed that occlusion-
completed object representations are established at LO process-
ing stage (Kourtzi and Kanwisher, 2001; Lerner et al., 2002,
2004). In addition, one model study suggests that feedback sig-
nals from LOC to early visual cortex pertain to the illusory con-
tour percepts (Kogo et al., 2010). The similar model can be
applied in the current visual occlusion case. Frontal or prefrontal
regions might be the other candidates of higher cognitive modu-
lations. Some studies and models demonstrate frontal effects on
human retinotopic visual cortex (Bar, 2003; Ruff et al., 2006;
Summerfield et al., 2006).

Our study sheds new light on the roles of V1 activity. Recently,
a series of neuroimaging studies have shown that V1 activity and
visual awareness are tightly coupled (Polonsky et al., 2000;
Pascual-Leone and Walsh, 2001; Ress and Heeger, 2003; Tong,
2003). For example, some studies have demonstrated that V1
responses are correlated with perceptual alternations of binocu-
lar rivalry stimuli (Polonsky et al., 2000; Tong, 2003), and that V1
and/or V2 responds to perceptually filled-in (illusory) objects
(Peterhans and Von der Heydt, 1989; Meng et al., 2005; Qiu and
von der Heydt, 2007). In contrast, in the present study, we
showed that V1 robustly responded even to invisible entities,
such as occluded portions of objects when participants only
“know” that the target is occluded, whereas V1 activity was not
directly coupled with “visual” awareness of the occluded portion,
because participants did not actually “see” the completed portion
of the target. V1 may thus respond not only to what we “see,” but
also to what we “sense” regardless of whether the target stimulus
is visible or not. Future studies will be required to clarify com-
monalities and differences between neural circuits of filling-in
that involves actual percepts and those of amodal completion

_that does not evoke explicit sensation (Albert, 2007).

What might be the biological advantages of this implicit V1
activity, which reconstructs a topographic representation of an
occluded portion of an object? One possibility is utilization of
such implicit activity for scene segmentations and object surface
reconstructions at the early stage of visual processing. In natural
scenes, many surfaces lack counterparts in the retinal image due
to occlusion. Thus, reconstructing or completing missing sur-
faces constitutes a critical intermediate stage in higher object rec-
ognition (Nakayama et al., 1995). Implicit activity may reflect
such intermediate visual processes, sharing a common neural
basis with processing of real and other types of filled-in surfaces.
It is also possible that implicit representations may be used more
generally; implicit activity may allow other sensory modalities,
such as those mediating motor or tactile sensation to interact

J. Neurosci., October 23, 2013 « 33(43):16992—17007 * 17005

with invisible objects effectively. For example, implicit represen-
tations may aid touching or grasping of occluded portions of
objects without difficulty despite lack of vivid visual sensation.
Future follow-up studies will be required to have a conclusive
remark on the remained mystery of the nature and detailed con-
tents of this implicit V1 activity.

In conclusion, early visual areas represent high-level visual
information in the form of a low-level topographic visual world,
reflecting not only spatial but also temporal semantic or cognitive
contexts. This strategy of unified and topographic cortical pro-
cessing at the early stage of visual processing is advantageous for
recognition of or interaction with objects at the later stages.
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WA TELRWEBEORETH 5,

EEFE 7, WPRERAER PSR OEREE
DEH TN, MEREOBHP, WEDZDDMNA
HRBTONB L) ICkoTRBY, ZOT7 I LA
L LTOHESEEDHMAENEER I NS L I
o TWw3, KRETRAREEZ =7 L L
T, the National Institute of Mental Health Mea-
surement and Treatment Research to Improve
Cognition in Schizophrenia (NIMH-MAT-
RICS)D'HL L HI1F o h, Hid I o R Akee
BED D DRIEDRABTON TS, ZDH
THFERAER O D 72 & O MFRLET X T
Ny 7Y —DEEMEEIM TN, FHRE, &
FERPRBEICE > TREERE &L D b EROKRELH
HHETERRBE O BEE IC LT b FHfi 2 17>, R
BREENERMCZL L D THE I L2ED
2 B> 5, MATRICS T, 9 120x
¥ F&RA ¥ (co-primary measure) & L TO#:
SR DFHE Ic D Wb RE T hb Y, 2o
LT Green 5 i, HSARIEDERZ ¢ 2 2
X, BRIESMEAOAETERE L SRA RIENRF
WHoT, BEEVICEAEREZ KL 2 ARk

571

BHDILP, RAKEOREH > TH, Hilm
EEOHEEZ DO TETCREIA LT TBH-
72 b, BETREFRICE RS RER (LE
SN EYF— a vORFE, #2183 K—
b, B - BEBRRL) 8, b9
120Xy FRA Y P ELTRHBEITRERWEE
Z, RO LZESZER®T 2 TH 5 ) FHl
FiEL LT, TERICHE TP TWwE I EEFE
flis s DTEELT, TEDEETIRIE L -
T\ % 7% (functional capacity ¥ 7= 1% compe-
tence) &, THBEDEDOREDIMMEHEEE 2 2
LTw3d, ZLCZNNEDREHTEEELRE
ELTwBEELTWEd 2FET30D A%
BEIRL 7z, 2 L CAEDFH Y — VANE XN 7223,
TG I HREERAIERE & OMEER AR S B A,
EMRTDITE) (real-world functioning) & DEY
HEIISHTLLEL W 925, Green 5 I3
LT, X1 2OREZERT 2R ClERY
LT3, 179880 (functional capacity) 122
WThH, FFREERIIRVEVR)ZETH S,
FEICB VT, £ THRRRHE SR % 5§
% ECOBERBEIC L, Zhs ORI T
FRTILERHIN TV 3 HAHEOMRES
ERICHEN L7 BT, 2NFRoFMGEOH &
ERAZHGICL, BFEPEE N ST FEIC
DWBTHL 2, ESIHERELE 2 C, RS
PRI B\ THESEEOFHI 2 &9 7> Tw
(RO THENIVWEEZ B,

I. ZRETOMSHEEEREY —ILORIR
1, HIEY LB EDIIHETE LD
HIEY —E TR E LTI TObD
DTSN3, 1) EDKEDHSHERE® FHI T %
D (179 88h - EHFCOITED), 2) HEASHHM
T50h (EBREHT - ZEVFHE), 3) ok
I RWESFETH B0 GEE - TEHIE), 4)
FDOEIRENED > TWA00 HEREETO
TRARX VL (KEBEEHE) BB 7T v DR -
BEOEBZIEBT 220D E=Y ) v J - BE
DERZHS T 272D DREHAE), 5) £D
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& 9 I th B IRURE LT 5 0 (B - HE
AVERIRE - P AEE - TRSEARTER &),
1) EDKHEDH-EHEREZE FHLI§ 2 Do (179 B
77 - FEHFRTOITE)

BEEL EDBTEZ o N SR OEIC
DVBTDNT F =2V A%RDTZ DI %1TH
DN IS THY, HROBZEDLODF
WOEEZ P T 238, WRnzelBALTEHh %
AT 2N, BEALRE T 2 HER LT
5. "THHETT) DFHIiOEIRICDWTD Green
SORMICOWTIRTTIREBL 2, ZhiuciL
T, —RINC I SEBE DR ¢4 X —Y 3B
D TRILFLTOFHE)) OFHiTH B, EDLI
WWIBBINEEZ 1T DT, 77 LTwBANDA ¥
FEa—%fTH, AAKFERLTH 69, HEE
EOYCITHRE T2, BERZEOREED L
WCEHIET 2, ZhoDFEZ W OhilAaGbE
TITH, REDTEND B, 179 8H L EHRT
DITFOMICIE, YUR—EDOEBELH 21T TH
B8, SRR D &0 L b BLSE O Ml
RICBOTEEBRBHEBANA SN DT TR
VW, ZOMBEICDOWTIE, EREDTEET S,

Bowie 5 13ERAIMAEY ~NEY F—va v B X
CHEMWAF VANDAANT BT T LOFIR % et
TR h, OMERAFEEE % Brief Assess-
ment of Cognition in Schizophrenia (BACS) T
FHIL, @fFHRESID ) BRARFIVICOWTIX
the Social Skills Performance Assessment
(SSPA) % v, FREMIA X LDV T
UCSD Performance-based Skills Assessment
(UPSA), The advanced finances test (/NIIFE%
S, BT wE T3, OECESZET,
INZDNT v A%EZ B 7% EDFE), The Medi-
cation Management Ability Assessment (& —
TV A TEEONFERZ EMERE & R RSk
T3) ZAVTLE, 21T, QEMRTHITE
(real-world functioning) IZ2V>TiE, the Spe-
cific Levels of Functioning Scale (SLOF) iz &
D, TEZHELCSRBHELL. ZokHi
NABToME BB E o BB L L BT,

1l

Firh#eak (2013) 115% 65

Z DN L OBREHEEIFICRATH S EX
BIUCEHMITT 2 & & 43, BEERIVICIZEE L Wik
LEbIND,

2) HEDSEHT 2 00> (EBIVEEAL - ZEFE

filli)

WREETH D, BHFETH-> THEFETH
D0, ZNLUNOEMERTH 5D, KititkéE
DERERETH2DOPICLE T, BonaERIZ
B, COFIEERIRT 201, Dk R
BREEELEEIPICE>THRES>TLBL,
ELEOBELSDREE R B EWIBHETIZ R,

3) ED &) nWPEFETH B0 (FEE - 78

HI7E)

FEE NEIEHTIIED, HTEEER, &
EDHWZRZCFHIIZIT) boTH D, {THEIM
EF—EDFTB D AEROE LS T T 2 b
DTHB. HESED T, AL BTHERSE (F
X E TSR PEOEE L, BESICX
BITEHHIGE LFEEIC T 65, BB ICBHRIN
% k9T, TEHHERANIC & BITEERE 128
MicEN, TEREOREHEER E, HRETA
CHWwBRN T3, Time-Sample HEH 7 DR %
TH»9. Lo LEREI»E D DR EDHEI
E, HENMIEEL EONET 2 EESEPHDI
X BEENERICL-TL 3, BE&H22T 3
&, —ERRIARMEE &2 AbE Tk
DR ITERMICE L, SifoabyHItes
Y2 89 B, WAEREZERZ Y (KAD
EoT\ %) OTEMBSLBERE ) LOHER,
78 (AQ) FEET 5.

4) EDELHIRBENEL>TVRBEDM

ABEsh, FASTPRETDODUNE )T =Y a v
o BEERE, EBREOEBFLTCVLEEy T4
v IRIRBUC & o T, FHET BHEBEKUEDSEL e B

SHIFHEIC Ko THZER L Zwh b nd 2
WLk Th, REDHEIZRZR>TL 5, HIK
BT, EADRE - BRI TE T2 AR Y
MZHTzo UL, BRL RETEREBIC O\ THRET %
MZ, NADHERIITS I EBIBRET, EED
TEYELE, i, ARRAEEE L AL,
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i A RREOERMEEZ E0 L) WHIET 5

BBEOERES, Z0HBOBEBZERDN ARED
BIED 70 I2fT ) e =% » /¢, Bt
ik, RESHETOTEBE, RiEkLEICE SR
R EBHVENS, BEIRHAECH-T
1%, Bl HOEEORE, ZOBHIZEED
EETECETEAINTY S, AEEESK
DYEEIZOVWT, BEBNICEZ ZLEND S,

5) ED X)) Rtk EEEEE FHET 5 0

AL T30, AFE2LTWE00, KB
LTFETCLTwEDhREICED, HEEEH
WOEAELD, Y B2 5HMEES L
T, LSRR RRD 1D Lo TWw5,
ERICHEEBETED L) RITHZIT>TW5ED
P, ZLTXEBEOLBEENEDRETH 20 %M
%9 LT BRI, REFHED EELREETH
5, EFWEOHEZETE EbL DTV, &
DIFICE DD B H, HITHAGED &9 B, 3L
DEZFTHEHOWIIT T 20 921k, 20FhE
HBLTOEHDDHBREMIT L ERTH 3.
ZEIIEBEIRDWTIE, BERETHEL ),
R TET VB, BILTINBE A 5%
RE, FEOBEEICX > THEINAESKE
v,

X oMM E BT AERE L
T, EBREOHSETECIRIETEICRER G £ 258
IR ERHELEZ 51012, ZNONEEN
TLBREBALND,

2. HERERIN TV RHSEEOTMEREIXED
L) RFEE b > Tw B e

1) SR cofTE % FHiEid 2 RE

Leifker 5?13, NIMH-MATRICS @ 7’1 % 2
EATLC, EF oo REREICH
H A TYv 3, Validating of Everyday Real
World Outcomes (VALERO) study & &-Ji 7
7aP 7 bT, TXFAN—FICLBERINLRHE
B L, MATRICS I & > CTHIERLIET X b 2SEE
AN LEROTuRRICkoT, BEORE
DO TE S TRHATONTE FHMIREZS &
ETHEERToT. FTHIREMEEZIN, 1

573

NI K BEIERT, ol (AMFEaVER
), HEEGERED (RERLY), W0 2508
BEFTMTIRED»S 2 0T ODEE 6 RENE
I, 2l TOHDTH 5,

- Quality-of-Life Scale (QLS, E&RE)

« Specific Levels of Functioning Scale (SLOF,

BAERE)

» Social Behavior Schedule (SBS, #&#&RE
- Social Functioning Scale (SFS, #h&kkag
- Independent Living Skills Survey (ILSS, H#

ATERETT)

- Life Skills Profile (LSP, H#4:iG8E77)

728 VALERO ¢TI, MERFEDOYEFEHFIC X
% HOFHIE, Z oo EHiR i o
EDOMBEIPMENZ LRI LT\ 5,

X 51z, MATRICS TO#im%ZF T, Klein-
man 50235 7 i AR R AIBERE 2 Y 2 & M8
ET ARSI E  The Schizophrenia
Outcomes Functioning Interview (SOFI) % Bi%&
Lz, ZF A= MCXY 9D 4 FEIEANE
W, Tk TR RER AT 362 HE 2
HU, 488IBICEE L 72, X 61 122 THE %8N
SNLBT, ENEEEZRDIAAK, 208
BiRlE, 24, ERELREIKOE, WEEsfTH
N, ZZTHUED7REIZDWT, -1 QHET
BALE2)~5) OBEHINE I TERLICELE
Dz, 2B EOKEOHSEREZR T 2D
»» (fTH8eN - EHFTOTE) kow»TiE, v
THOREDEHFTOFTHICOVTORETH
57 DENTH S,

2) 179 B2 59 3 REE

BRR L 7z & 912, Green S5 IXITHEEN &, 3BA
BREEEOTZ T 2 REZ L, MUTO
4 FEOFHE Y — VAN ITN Tz,

- 17 9 B8 D FHifh

The Maryland Assessment of Social Compe-

tence (MASC)

The UCSD Performance-Based Skills Assess-

ment (UPSA) '

- HEEIC & % BRAIBERE D FRRIC D\ T DFFfi ¢ &
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#1 VALERO 7 & CHESE X 41T\ 3 2R 4 A I R
* BUF QI E oo v TR 20
2) HEDSEHNY 2 od CGEBNVEHN - B0
3) EDXIBWMEHETH DO GFE - THNE)
4) ED LI EHIE S > T B0 GARIRETO 7R A X b (HHEIHN) &80 75 » DK - é%@ﬁ@%m
B2y ) vy BROEEHE S T 5 7 d gz
5) ED &) L& iERE FMIT 2 0b (BE - BAAEIGRHE - oh ABRE - AR &)

® Quality-of-Life Scale (QLS)"?

2) HENVEHL (BEE R E L 45 DM oL imiee)

3) TERBERRE. To & 20 THAMFEIIME, wow T, TLITLIDV S L X Ifild A ) LFE2 T2 b 7
W, ZNELHELWEEDPITTANEDE/F o TV BEIENLVTTR? )Mo LIREASRIT I itk
EER, R HEROETH 2 BELERL, 6 AR EIEA L, 04, EHOBBIZIZEAESL
fl D NTHRTEL TV BIRTE

4) MR T4 L v 5 ARG (deficit syndromes) %% —%"y b &L, FCTPLARX Y M PSEHETHY S

5) &¥T 21 HE., TRREL LT, "SABR (K K, QA &&2EH, d&Wry Fv—2, 5tk EH,
FAEIMR), EEIEE (ST omssl, b, SHBoKEE, ST 2 RE), KR (B,
A EDN, IFED, RS, B0 WIFIEERD, L, SENASHE), A0S ToORD (KNt To R,
TG b B

® Specific Leve s of Functioning Scale (SLOF)?"

2) FEIWFHT (FFgdRdtEic X 25, F3ERRMEEPAAZTE L T, FMEREA), b L G EEFHD
(B :C\)

3) SEBEREE (& CHIUHW, KiF, FTET, HF HIMMNTRY, IZIFRLR3)

4) HURCEBTL TR BEAD T2 AR PRI E

5) AR 7HEE, AN ARTH 6 HE, B (RE, By, sl 11EE, 9 (EHxhs
TDDAFN, RIGROBLECOIHL L) 6 HE

® Social Behavior Schedule (SBS)%

2) HHIEHN (RAD I &% & Mo T B A% PR LimiEE)

3) 5ERIEIEE GHIEHEIC L > TP YA Y A v FBREI TR, BERL, B2 3MErds, boE
EME»SH 5, LIELIEHERS 2, WOLMERD 3, hEOBENHER T 3)

4) B AR E IR TEE L TWAEAD TR R XV FRRRE

5) 21k 31 THE, af o=y —yay, HARH, EETELARCR, WIBHRMEME, Haiyic My miTm,
TG 2 T, B2 L avfid, THoREFREE, Ehhkhe

® Social Functioning Scale (SFS ; MATRICS version) 2!

2) ZHNEME (B3R OB DV TERHMIHE 2SEEA)

3) 1THE EELERICOWTOFHE) . HEHEIC X ) MBI 3 8 2 08, $8 D & I EEE It » B A
ZERATS

4) IR THEEE R T2 TR ARDBTDTEAAY b

5) ihfﬁiﬁ 11, E90H ETAREATYEY, [{RH—ATREITY, T2, BEIPOXEEIBD S

, RNV B, RAPKIEL k@@)ﬁ"”ﬂ?‘é#iﬁ&. K By, Mgk, AR, R, R, S8

&t@%EBfLObY(@ 13/, AEAEFROE TR LE, P, BOH, 58, FLE2RIZEDEEICD
To 15 M. Fh&MiED) : e Bicfr <, :7/“5‘**]%821?(, ARV, RIT, BOHE, ER EOHEID
WC 22 [, HHEER  HWBRAEZ L T0wED, FAZT7REGH TR DEFRELZEL TR DORRN 6 [H.

R BENIRIFIC OV TOREDBIICfEs T W3, BEEM, KETOMLDE, S0l

FE L CERIR M~ O % EHE L <M M, RO T R M X B R ABERE R & DA
Schizophrenia Cognition Rating Scale (SCoRS) BY, FEEROHGAETEIN & OB, EAM - B
Clinical Global Impression of Cognition in OMHERE E N, BWINHREL LTiaZYd
Schizophrenia {(CGI-CogS) DHRRLDTH B LIEROT o N, R
oD 4EEOREX, MATRCISD 520 SHEEEETAN & D BEHEIZ UPSA S0 . EBED
MEgk, 7 A F-EF A MEHEE, KENEOWE  HSEEOFME & OB, 4BELHE D EL
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575

#£1 HOoF

® Independent Living Skills Survey (IJSS)® % E@IEANN—YavbH 2

2) EBRAHE (EBuRftE ic L 5 RIERA)

3) TEHES L UOREOAEIC >V TONE, 112HE

4) M CTHEFEEREZE>TVBIA (ALIRINDSEBIETIA) DAL IFPHRINCOVTDTRAA Y, B

LU ADENERHE

5) A7 THAOOTHESEWT, &EHE FUOEREOMR, RECHREEORE, FENRRECOVWTOE
B, ST, EEBEONAE, RKIEEE), KOS DEND 8 FEILh>T w5, RFDHEtK

6 AT

* FHIOF : TROBEBB ORI 1 SEBRAHEFHL VS, TEIOMEE ; (0) 2L kv, XEZ200ER%Z, (1)
EELEE, (2) XHB, 3) FEAEDD, 4) wOobdD, MEOCEE; (0) BEIZE, (1) KFIcHEEL3,
(2) tErEf@ELiEs, Q) X<KHELL3, 1) »OLEELLE3

® Life Skills Profile (LSP)12

2) BHNFHE (FEFIR, S H2EREHROR S v 7% EWVERIUCEA. FEMARCTOFERATE S L H LIRS

nTwn3)
3) TEEEE

4) HURTOEFURIEOFTED DI, MARMEDEERES, tHREm oz BIvichskt. RECHIRT

DERE - BALY — ¥ X DRIFHIE I H A

5) w77 10HEHE, MECTE 12HE, HaE#H6HEE, 23 a=r—->a v 6HE, ACEE#ENSHE, AFF

9 IEEICDWT, 4 BREHE

* FHEDHF - TERA 1) WEHMEE IZEFE RO DIBET 5 LT, —BICAPMENS D £90?

SEEICE C HEHE

B, ETORENS S, HBEORENH S, KRELEENDH D

® The Schizophrenia Outcomes Functioning Interview (SOFI)®

2) FENAHE (GHliEsRatE LEmEEL T, EMRIEA)

3) ITEHEIE LFEEVE NG, BHEEEEICO W, 1~100 A % T S0 FHEE DO A IEEE 2 2

4) WEBAEF L T2 ADT A XV M E X UEIERAIE

5) BE4TEE, F0LIBHETEATHION, BELOVWITEOBREDOXELZZITTWA0OME Y. HEERE:
13HE., KRFICEOBREDTEINED:, IBEZETTE TV R2RE, HE 24HE, Yok hftEic#bo
TWwad, WE, Bk CEEWSHOERL S, HENEE 4 EHEH, AW REEIc CORESML TWw 3D,

HEETERR I ET R &

Birotz, ZOROBBEAZETIE, NADOFEEL
T RALEED 1 DL LTUPSAD L A E
NB LIk oTw»5, UPSA OEEZF 2 10k
L7,

Bowie 5%, OMEFRAMERE, @UPSA T
filfi L 7= SEEEALIREE 1 & 0 — )V 7L A CERfi$ 2 %
NHEIGEE S, @B HHEEFM & 2 39406 L
T, ZNZTNDERICOVTAABITZIT- T
278, IR, 2 MRS GREAE
BLOWAHEE) 2AELT, b L IZEREC,
EBROHFEERBICEELLEZ TR L, HAH
JREEI I HE ONABIR E, #2HIEE 7 13 His
EFEPREANONE LBENDH 572 &, FHMER
ko TELZ ZEEMEND B EBHEIN T
5.

INETRRTEL I TIRES IXFA
HERE L SENHEB NI DT TEZREND B,
MNARBBIZZ 52, ALFL A EAVEHERR
ZEOTHL DD L, &N REN
RENT27-00BEENERED U ITHEAIIRRE
FRRBEIIC T LB, WABEREIC DWW T TT9
Behy BEIET B Y —iE, FMEiE1T S BATCH
SO RNZREL, ZOEREIR>T
WEEE EREE LT -V T LA 2T
N5, XEREX {Hb T3 3FEED N ARE
Ty — v &, EBEPMMERIC» 0 o 7 BETIKR
Q=L 7L ATAFERRIITRT,

Maryland Assessment of Social Competence
(MASC)Y I3t &EHED 6 BHEZ EFARRL,
£EEDOHES % 5§ %. Social Skills Performance
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% 2 The UCSD Performance-Based Skills Assessment (UPSA)% 3L

1) &EEHAR L af URMIEE O T, FRICHIEHERHE LD, R LBV 2H LD T2,
A A BREMDOFLOFERLGONEZ ML T 30%E A5, 59, 0~114

2) aiazh—Yav I BECLoTHERZTI -V LA, BADEELEIICHEEET 2, BEFEFBHOLO L
WEFREITBEDRELD, BEOTNA—FE2DEICLT, 27y ZICBEELTIFRERIETI—L 7L
A%, PRI —FE2D LR EFLEZZBCETMEMER L, TRHCAZESTHENELS. 54, 0~124

3) BHli% T3 Hi L WK EARIC DT OB 2 FiA, 2B owTShoh®, 2T EBITR
DB bDE 7TOETEEEROLENDG, 54, 0~14 5

C4) ZEEFBOAM 3V - ONRGHAREFEENT, FEEOEBITCIT IR EDAARITES D, BEidwn{ s,
OB E R 27D ECICEHET 30, FRERPBONBZGINICE ) R o TANATTL PHIRTHFTR S, 2
D, FROBFHICHD S NEBRITT QI ED NSRBI TES D, WOB LR EEREITHE, 59,
0~9 &

5) KDL HRI AV b I FY—F DL EERBINT, AFNCH2AMEEBLT, M2EVITL I BT, E
BEZD, 59, 0~4 1%

HEEGROIEIC O W Ta— AT LA R Lo TETTHI 2RO S
- 5 5
- JEMEE 1), 2) oA

£3 MTHIEESL D)L ONABEEIC OV OFHERE

1) Maryland Assessment of Social Competence (MASC) 3
< HRTED 6 Gk €T A BRR
c BB L TR T ORTEOREN 2 FHIIT 5
- BEEHEGE (RFONE), JESEWEME (BRRC 2AF v—), 2REEYY: GofEEsEFLo—L LA
O AR EET 2080) © 300k 5 RIS

2) Social Skills Performance Assessment (SSPA)%)
< 2T BT L VR L OBAIERE, KRS ABEHEE RIET 28 BV RS

a— 7L A QT S THE % FEE

@D T a2 b= g VOI-ESWIRILICEERBEIRIRE TV 39 E 9 2, @LFOFGY:, ©@%F 2 2WEcReT
Wih, @—EHLTERFARZMECTE T3, OESHENEEE GER, 7R, M5, £8, £H), 0F7L
Ted (GBEMEREIC D W TIOHET 2 MBI DT 2 T B ), OFRICABEBRRCET 05D, WHENL
), @R~ T LA W2 ORIUCB W THEC A THY T 7 —25F>C, FE2UELTH3ELTWS
B, A EEEREIZZ SICHWEER T 20 —H LTS TE TV AL IMIT 5

3) Assessment of Interpersonal Problem-Solving Skills (AIPSS)?
- 30 BIE O LSWMERYSBIE ©FA (£ET 13BH) AT, ZNEEI L LA BEL KT, HE
HEMERR N ET 20— 7 LA
c ED L) BRFEERS B, FRICOWTEITEIT 20 ETERMIH 20, FEPTERTETWARVIESICIZZ
OHEEIFBREL &4 5, BRI ED &) LEERROTEIE L 57h, ZONE, N7xr—r X, HEFT
fli% FrE S 5

4) WETHE— V7L A4 FA D
A4S RAMITE B 6BTEER
L7 LA EFAEmL, 15EEEZEL, lﬁ%ﬁ#ﬁ@ﬁi%k%éﬁﬁ 4Tu)<)£t LTw3
OBRAEWAX L B0 HWOIBE, NOkOIRE, F, #E AoZl, B, Mgk, BENOERE,
bR ip s
@A X NDOFHEEEN © B Xk & REBOAEHE A
OBE DM,  BFTORM, HEOM (432 %2 EIB L CEEL Do TOBR)
@k DIEE
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F4 FXTHCSNT Y BMEEE

AIPSS Assessment of Interpersonal Problem-
Solving Skills

CASIG Client Assessment of Strengths, Interests,
and Goals

CGI-CogS | Clinical Global Impression of Cognition in
Schizophrenia

DAS Disability Rating Scale

ICF International Classification of Functioning,
disability and health

ILSS Independent Living Skills Survey

LSP Life Skills Profile

MASC Maryland Assessment of Social Compe-
tence

NIMH- National Institute of Mental Health Mea-

MATRICS surement and Treatment Research to
Improve Cognition in Schizophrenia

QLS Quality-of-Life Scale

SBS Social Behavior Schedule

SCoRS Schizophrenia Cognition Rating Scale

SFS Social Functioning Scale

SLOF Specific Levels of Functioning Scale

SOCI Staff Observations and Client Information

SOFI Schizophrenia Outcomes Functioning
Interview

SSPA Social Skills Performance Assessment

UPSA UCSD Performance-Based Skills Assess-
ment

VALERO | Validating of Everyday Real World Out-
comes (VALERO) study

VRFESA Virtual Reality Functional Skills Assess-
ment

WBRS Ward Behavior Rating Scale

Assessment (SSPA)? i 2 1 I 3\ CEATIIE:
BE & B EIERE % 1AM T 5. Assessment of
Interpersonal Problem-Solving Skills (AIPSS)?
(3 A R RE AR DS A B 7 13 S5 1S 0 > C S
T3, WEARe -7 L4 7293250
W - REHEED 3Rl cE 200RETH
5.

BRI BV TEFHERE DR L ZIEEED H
HT20T, SHEDEEDO-OZD—EE2EK4IC
#iF5,

3. FHmZKEEDE I ED R
1) EWHFCOITED T
RITHRLILTREL S ICEBNFHECH D,

577

EMFCORSRELZHET 272DII3RRIVE
BV X W b5, FENEMER, K
ANDPETEDER ) FHid 202510, Bzl
AILTTWL, L THEER-WLWEELEHTH 5.
BIEDFED LT3, ERIEEENOEENS
{, BHRREHICLIREEADALOND, T
FEHEV ORI ICEBOEER2BET R LRE
B IXEEETH 2 DT, care giver IZ X BERD
RS C ERITH 2720 L Bbhs, kDI
ExED 3792, LT L T care giver D
Bl h, BROBERRHEFICHDH
HaEEoTWBEREDLH B, BEEICRITER
RSN H B 7= DI L IFRAIN TV, |
BoORER, BEOTEIC OV THEERToCRE
REATERNHDE K, b L IZITEREE & EF
BLEHALTCREDbH B, & 21F THhE
ZE2ELLEL TS L) EREZEHTHD
FITENEHIECTH 225, ZNWR- L CTHEHEEIC
EOTHEYUTHZ DD E)OHWBA S K\
&, BRIICERZEBERE I RS2, 207D
KR LIZED B RERTN S ITEREE 2 B
D ANT WS, FEERT ) N EEE% RS
592, TEE7PVyAV VI RL Y FHERE
INTOLRITIUELRSRWES S, F7-1ERIEMS
FHILE->T1I2 1 2DfTEIZ D LI 20Ttk
 , BEROFEL - -ETEOBEEERICO W
THENRTTEEZT IR Y AIIEETH S, L
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How is Social Functioning of Schizophrenics Measured?

Emi IKEBUCHI

Department of Psychiatry, Teikyo University School of Medicine

Measuring social functioning of schizophrenics is becoming an important clinical issue in
the era of community care, where persons with mental illness can live in the community.
Neuro- and social-cognitive function studies on the outcome of schizophrenia focus on
researching brain functioning, and social functioning is a co-primary outcome measure of inter-
vention. In this review, the viewpoint of measuring social functioning is clarified, typical and
recommended assessment scales are introduced, methods to be developed for measurement
are discussed, and how to measure social functioning in clinical and research settings is sum-
marized. The axes of classifying measures include functional capacity/real-world functioning,
subjective/objective evaluation, and rating/observing behaviors. Six social functioning scales
were chosen as recommended scales in the study of real-world functioning as a co-primary
measure in NEMH-MATRICS. Almost all scales are objective rating with the interviewing of

_informants. The functional capacity or competence is evaluated in performance tasks. While the
scale of processing tasks of everyday functioning (UPSA) was recommended in many studies,
there is no standard for assessing social skills or social problem-solving skills, because these
skills differ greatly depending on the sex, age, and culture. Intervening variables among
neuro/social cognitive functioning, functional capacity, and real-world functioning are intrinsic
motivation, meta-cognition, self-efficacy, expected support, and the environment and support
which might decrease the association of basic cognition and the functional outcome. In a clini-
cal setting, these intervening variables, hope and subjective evaluation of support needs, and
life history regarding the previous capacity are needed as well as assessment scales to develop
a plan for intervention. Objective assessment scales are useful for measuring the effects of

intervention.

< Author’s abstract>

< Key words : social functioning, schizophrenia, real-world functioning, functional capacity,
performance test>
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