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Attentional Dysfunction in Major Psychiatric Disorders
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Abstract

Attentional dysfunction is considered as one of the core deficits in schizophrenic process. The findings,
pathophysiological mechanisms, and their clinical implications of clinical and experimental neurocognitive
tests for the attentional impairment in schizophrenics are reviewed. The influences of psychopathology,
antipsychotic treatment, and chronic institutionalization are also included in the review. In contrast, there
are only a few evidences that attentional dysfunction would be a core deficit of depressive, manic, and
anxiety disorders. Some recent findings of attentional impairment in these disorders are reviewed. (Sleep
Medicine and Psychophysiology 5(2):155-169 1998)
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FQ SMIOHOIAIC) 2=l Z0H

Fo2 43eke A7Uel agd, o|2d WA
a2 A7e BA ¥ AAE trait L state
marker¢l 2| & F53}= Y ojt}. Trait markerzhd W
812 @& 7}Eo)v) 31918 Phigh risk group)el] A4
T o] HEX 5 18 s got & Aotk A= #E
7ol Byt gAn e, Ad, A 8, 4 E 5 A o
A | o] & A GolHolof . o] 2|
AeAS 2 HES nefsldA Fels) Bzl g

2. SNEHHUAML Fof2] Foj

ALY SR e &3] 79 Fol g B} o] &
< FAF et A ATHAAY, 9RAZo]
iz AL dAY, TR g A FIE2 72
ofA ¢ T o Fele FY A3l A4 HAY
(2,3). o]F o] 2 2.3 ARE A EGH oA 9] F9]
g Al #419] tdo] Hof gt

Kraepelin® A £ 84 &9 A A primary
attention deficit7} Ith1 a8 A, F98 A& % 7
= 7R e, stvte 234 F9 9 (aufmerk-
samkeit; active attention)?] Ao 2, T2 = 4%
Z 918 (auffassung; passive attention)e] Aof 2 1}
ehdtiz a1 k1), Bleuler 94 Kraepelind} 2 5
A 359 2o )8 14 aHA, 438 298
e A9 il BAH £719] 2} o] BE
AR o2 F9I 71go|n A&stEd Fol7t 4]
7] W&ol et st A A QI giAtEo] FHdl s}
of FAAE L Tzl FE 7180 g A
& %53 7219 o) foleln TG Fre-
cdman($)e FAELY WS B4 A4S wy
8 A Bleuler7} 378 npo} 22 1) §-0] Bx159] 7
= Sl B Yo

Az, 0] 1970d 2u7hA g sl Ele o8 B
AR 71%59) Ase FUELRe] g Ao o
g oA Aol AY, FIIA & AN 4
o u}-& o] 22 ¢l Y B, core deficite ofu2he F
Ao] o 452 A WopgclA) A SRAG) o] okl
A7 BN BolA 99T 28, 197040
FUhRE FAREY SRS AXNF|, E3) F99
o] o7} o[ AHH QI dAo] offebe TAHEC] o]ofA]
AN o8 Aol e A F49 diate] §91(1,2,6),
53], 19800 ©]% CTY MRI £7(7), regional
cerebral blood flow(8)9} PET(9) &7 3} 98 A

atoke] FE o] HuHWA, Fod Aste F4AEE
H 9] core deficite] ¥4 Y 7hs40] A7) A1, o]
w2} B2 A4AE0| o] Fole] ATFE Folo FAE
a4 o We e & olali3taL(1-3,6), volrt BAEY
B 9] o}y T, vulnerability®] 574, X & W& o &
9 dE A5 L AAAG AZY 7Y Tl 7833
BE A3z ddla 9ek1,10).

a7ke] of Role] AFE AA FHEgLE TA s
g}, shue dAdlA FAREW I o2 28, 59
714 AA Ao o] 2RSS 8 AAL & 34l
7N gle Fofo|r, T} & ¢ ol HpAFAA AT
W& A 230 2 HAI G A 9 QIR Gl o] B
A2 & st aal st gl e H2g ol
(1). A& A= neuropsychologyghs &0 &, A}
M cognition©] 2} §01 & o M s g, i
T %% B5F A7 A (neurocognition)o] k= &1 &
o] A3 8ka ATk, p27).

1) &k MACIX|E M

(Clinical Neurocognitive Approaches)

271 47EY FE L ZANEEHY VAR A
A7l ¢k Zhd o Ach. Heaton F (11)0] 1960 5-€]
19753744 ] &7 $kakel 8 A $AEE 7
Hay] Y3t P9 AFES FHBI B vl
2, JANZEJAR A} AR o /1A A
ol & TEdhe= F 2 HE50-77% BEO|THE 1).

Aol A A EEH #4152 Digit Spans T
& AN E AR 2R W& JF & Ho|= 7
FE ATH12), iAo 2= A B AT E
ARl v)glo) @& A S Hol=u(l), doir1gd
o] (3oL, A Atnd, FANZESY T (14)
E4 o999 A3E Hde FAE 9, HutA

Table 1. Classification rates for psychiatric patients
versus brain damaged patients

Type of Psychiatric Number of  Classification
Patients Studies Rates (%)
Mixed Psychiatric 29 71
Affective 10 77
Mixed Psychotic 8 70
Acute Schizophrenic 14 77
Chronic Schizophrenic 34 54

Table adopted from Heaton et al.(11)
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A QA715o] Adtso] Y& B 54 999 Aske
ohzte F40] 71% FTh1s). 2, A7
9 A7ARE TP IWAQ A AA DA
SEME 988 §3& 2] oHoE ot
(1,2,6).

2) A QX|HALE o| 88t 7 A1t
(Experimental Neurocognitive Approaches)

A8 AR 4 QAR E A stet s T4
Tdo] AAlH o] 9t} = stage model 24, A1
© TCAH 02 A Ho] g DA Pk Ao
o O 8L e 47 S ot 42 T
37 gk o] F A o]tk Span of Apprehen-
sion ©]14 Backward Masking 50] o] o] &) ZA3}
AP S|t & o] 22 capacity model 24 7
HE Ad] 943 A4 8e] ¥ F83the 44
ot} o] &L Bt AFAEE g S
mental efforts 8 78e AAE S o] &8t} Con-
tinuous Performance Test (CPT)7} o) 2491 AA} &
BERRES

(1) Span of Apprehension

dE A5 Aol Sl | 38 1 92
& 712 (7R 50ms - 100ms) F<3F A Al
AL UREA S& sl o B e
AT R gt A, @59 £5 A4 F7H4]
Z1t}. o] A9+ tachistoscope . & A& A| A 819 A)
gk # 2= W) PCE o] &3t

i L rf

o oL rlo

FojA A& Aedte AdAE ANE AFE
image, 2 7}+7}7]9)(sensory memory)2. & HolE
o] A o|t}. o|FA F3std A& (visual) iconic
memory Z-& (auditory) echoic memoryghiL gt}
olg g #7719 & o 250ms = AEHE AR
4EA it 0|23 HAE AT F3t7] YA
=1) 399 S iconic imaged] 2R3 1, 2) FAHE
%719, 3) 398 15 < dAee Y= R 9
), o] #A o Aol ALY, FRAE 27 =3
Ay, FejaA ol Al A 7F A Qs UZ 7ol
£ LF7H R doh

¥ 50% A= HAEEH FAEL nTAFO| B
olx| W A A o] AetE HolEl(16), ol @ d4
£ trait-dependentdt A .2 Holn (213 1)(17), &
B3R B 7tEo AN E L)

o] Ao M Fofl & Kol A5 /Y anergia
dhsle], At A 0 2 g 430 FPAHAES A
39S A4 37t o F30a dHET S
£ =86%:22%, 2d%), o] ZHAtA A wt
SEHIEFAESAUNH LR FE LF M o F
7h Y KB EFA EF=M%T9%, 19 F)E
237k el 2)(18). T3, w34 HAL 2%
ZHole A F AE2 3HE AREL 437t F
gE Bk ok 2y, A 8EE ol e
ARG E 7 BRAEE o] HAA R FYPZ B
Arte Bak 9ok

F
&
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Fig. 2. Differential effects of low and conventional doses of Fluphenazine on schizophrenic outpatients with good

and poor span of apprehension.
Figure from Asamow et al.(18)

(2) Visual Backward Masking

A5S 5-20ms A=) F3] B AT AN G £
5.2 A12H(500ms oI} o] T2 F 79 he A3
AN A HE, T 25 Aol o] 7HF o] o] & o)}
A o AL A2 UF A2E RE AL, 4
= ZtA 0| FopAl W Af A5 A Ak o, F
WA 439 A2 e Baolt). 3, Hnee 5
A A= ofsto] A& A=5¢] A zto} (backward)
Wl 8 A ke Aol (masking). A REH 3
A5 33209 Hlstel A3 212o] 2 el back-
ward maskingo] & dojddta Ha¥ 1 gt
(19.20). 614 ol & A4e) B2 7|9 e % A
ok AAIEGY 3252 internal representation
(icon)] FA o] Aof7F YA, maske] Fo] L F
2 7FsA o] A E 2 91vH20). Catecholamine %l
o} &SI th= F40] Utk

(3) Sustained Attention (Vigilance)

AN ABA Y Ba3 A&H S8 & SH3)
7] 93t 713 &3] A4-H = W o] Continuous
Performance Test(CPT)olt}h. 2% A=} 3 &alZo]
A A A (A7) 1-22) 22 FA9 2 RAlH
=), A43-L o7} 40-200ms H 2] FE Febak Al
Ao} 97e) g W7o A sHdiminished
sensitivity), & 72 F(omission errors) 2} ¥H-3-7] &

(response criterion), Z $] %A} HH-S(false positive) &
& 974X 9 F(commission erronE =7 gt} 717t
=9 FE=F vigilanceZ} il & F20, A7ko] s}
A UAE7} A8kE & AS vigilance decrementz}
1% gtk A5 A7 do| =& 2efdte B2 TF
o i o] ds o] AHEE L YTt A F7HY
CPTI A A EEH SFAEE GAHA & Hol
=901, 4402 twe Ao BRAAY,
9AR 97 Z7H= Ho|x| ¢on, vigilance drop
T Ho|A eth22). 48 97 AFHES I,
HAEGH A HolE CPTY A& trait marker
(stable vulnerability indicator)e] ™, FA] ¢l state
marker(episode indicator)?l Z ©. & A} Z+d ti(medi-
ating vulnerability indicator)( 1% 3)(21).

Berman5-(8)2 CPT =3 0] A 3}¢ $Hapol A A]
CPT 43 A] SPECTE #9¢ 23} oj 42 & ¥
1A Zatgohn Hustg o, A Siegeles(23)
PETE o] &3 AT CPT #8449 A7t
medial superior frontal gyrus$} lateral inferior
temporal gyrus®] thA} 7449} anterior cingulate®] T
AS7her B¥o] gltka B usta Q.

9] A7HA AAtA 9] o] - BT ZARE Y
vulnerability indicator24} 7540 & A2 A
ZHH(X 2), AR Bdo] Sle Aoz A7
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gor P=.0004 P=.360027 5 Sor P=.04 P=.0001
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Interaction p=.35 Interaction p=.002 Fig. 3. Continuous perfor—
4 mance test in re-
T mitted and psy-
0 1 1 0 I 1 chotic state.
Remitted Psychotic Remitted Psychotic Figure from Green
»——a Schizophrenic Pts O—0 Normal Controls (1), p.67
Table 2. Findings for three promising indicators of vulnerability to schizophrenia
. - Family High-Risk Schizotypal
Measures Deficit in Remission Members Group Subjects
Span of apprehension Yes ? Yes Yes
Backward masking Yes Yes ? Yes
Continuous performance test Yes Yes Yes Yes
Table adopted and modified from Green (1), p77
Ht}(1,24-27). EH 1A @|H(32), F49, A2, A7, 4
(4) Selective Attention S AHA B9 BE AV} O #dsie Ao
BArey 845 498 288 Paste  AAEG webd, UeAT AdE F ¥ BAE,
dichotic listening 59] ZALo| A o 2& w2t o2 2 EolA o g Pyt = gl WS B HAle
HQIt} (28,29). o]t distractibilityx 94} Ae] <l ], 71 % 37} o) A A (preceding stimuli)o] TH
A% 7 sAETE Rk gla, HEA g2 A g & Ed vix e 9 FH e A%
HNEAANE BAYE B ok AARGE 3 A wAIZE AP (sequential reaction time par-
AEo] REAZE 15t v o] Asty o] Y W& adigm) 2. £4(32,33), Cross Over Effect(COE)$}
oz AZAHEY), 10| 4RE AR ogE=AEH9  Modality Shift EffectMSE)7} o} 2 o] c}.

preattentive process7} AHEA1 S A4 819 A U (deau-
tomatization), 52| 2 Hujlol| Aol 7} 91o] A} schema-
relevant3}A] 9} task-relevantdlA] &2 Ao & F9
42 FRAsH BeistA, F99 £7]9 Fofel
o) g o2} A Q] AAO| ALk, BHF Aol A HEa}A
2/ 5o} whg- o] o7} 2P U 74 Fol
A7 3 it

(5) 9ke-A| 7 21 2 WA A (Cross Over Effects)
9 Modality Shift Effects

RARYE BAES B2 w50 7% B
thsted F5d 8 wh-g-Al ZH(reaction time)] A & Bo|
AT (30,31) o AL TE FAG M e #HEH

AN E7F AXNBFE EEAF0] T4 o 7449
A}=+a] WA 7t (preparatory interval)o] &A1 744
3 B3R A9 7HE 0.2 tefstA FolAA HE ()
12 RE 92), 34 A FolE 44 A9
75-9] wke-A|7ho] Bt A AQl A ¢ BT} 4 FAT,
ALY Bt Ao AFoulA|7te] ZAojA)
A HE (h7h 3-5% o)) A A 47 Bt A
ol 7 %ol vl3lo] WHEAZke] 2382 o ZoiA|A H
of, Ao uAI I} w-EAIZME o2 s 2 LY
A matstE Aol UElUA €t} (Cross over
effect; 13 4).

27)9& COEZL A 2EY S AN 42

- 159 -



Z2 BMUBONIALC] F012 KoK

330 T
315 ¢
30T o
285+
270 T
255 4(

2404

Reaction Time (msec.)

225 'P

2101
195 +

180 T

e} N ' -t -

10 30 50 70 90

Regular
------------- lrreguiar

Fig. 4. Cross over effects

Hox RaE e, o|F 254 32 #AGHY
717l SAH3S)AIM = COEZL A E It B
50| Yk T, RME BAREY $Atet 7]
AR ¥ £4To| AT COE ARYo] B, o ztd|
N g &z e COEZ} #2Ete Bk vk
(36).

a59E 430 £48 299929 S92 2
g ol g3k 4352 w2 AN 99
(modality shift), 53] 24 z}Fo] t}& 742t 2152l
A5, ez Adol B & FalshA YehA H
£, o] &) 3 A A2 Modality Shift Effectz} 31 gt}

FAEEY oA #&5 = COES MSEY 7 &3t
719 e = obd B AL glov, A= o
& ol 7)(preparation)2] o o B0l 1& Ro2 A
Zbs] 1 ITh37). ZAH3oll i3 7]l &= motor program-
ming(38)#} T4 A7 25 wE X J)5H &
dol led, £AA A7 5o I E dde AT
-3} A 8} (prefrontal-subcortical) circuito]] & &) %
APt F40] 91.0W(39), E3 working memory
g #do] Itk B1HE A(@0)22 1] Fo], COE
g MSEE AAFY 71 5A8tet #dlo] 9l gy 3

pilag

3) HU|Melsty Fa:

Orienting Response: Skin Conductance

4 $Fo] FoIAEA, FAFo] F7HsHA HE
ARANA Y GFol F718t] o] w7} F7keA H
T, YA go) ZAFA HLAEEY WstE 24
F Athe Ao 17 EE R de otk 5 547
GExd 33 240 3 Ul & BME B
02 242 3237] ulghtk4l). B4R} o} 3
AA=G wrx] 9kok-g v 278} tonic skin conduc-
tance level (SCL) M 4&& WHdsta, A5& &
% 273} skin conductance orienting response
(SCOR)Z AZo| F9)& 7] gola FAH HEE A
g gle 34 & v ste Aoz g3A o

Dawson#} Nuechterlein(31)0] B RAExd] B3k
1089 =55 F& vlof h2H Gt & dA|
A e ot FHAHAES 54344 g FAUE
A FAEL AP 2 A RATEAY s
& Hona 3. T3, A e A2E A
of i3t ¥ A== F7HSCOR)E HolA| %= 74
2-(nonresponder)7} 10-15% A £91 6] wkale] HAIH-
g st A& 40-50% A 7} nonresponder 2 H.
1 31 9l on (314243), ZE AF 3t A&
e £ 5 A A5 0] gltha gth44). SCOR nonre-
sponsivitye 71'd A Fllvt S4Bl 9l
=R B35y Yon45), AP ToA E B
=¥ (46), trait marker2M(47), 7 % 3¢ A
E2 A7kE 1 Jlrhés).

FY3 AFo] vHEE = 7, orienting response+
NX3) )50l AFL JoiAA Hed, ol #
3% habituationo] 231 g}, o] A& A& AL,
d4e & AdAY, guigle A9 dEH e HA
7} Eole ASHAolBa & 4 Yok B34
2o} 4] = nonhabituation®] 20% A9 ALE B1
g1 9oy, FAREHAME o BolA, BA=
50%742] HaE 1 3Irh42).

olg g AFE T, AU ELH FAEL TF
202 iy Fo|H(passively elicited attention)
A= o7} 5ol AAEH, BAEEY Exe 3
A2 74 Feist 54 A9 Fefe}r] Boe
hyperarousale] ©¢ 49l E#4Y 7MsAE A7)
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93 ¢t Yamamoto: Y@ TEAH S Ed}o
YRAEEY o443} Y AAALEA L dopa-
mine 2t} norepinephrined 7FsAlo] Bohn 4
3t $1ThA49).

4) BAZLHEol|M 2| ol x{stel 7|H

ALY X o 98 Ay} A F2 Ao
2R, mental effort] Ao F91%], ol A1
A2 A 9] o dA| o] A FR] o] Hate] Q7
g #3450 Yok

2719 dFEL A EEH AR E0) filtering 7}
Aol o7t ok Fgstg o, o] Fe] o3} A
& iconic memory, working memory, processing
speed, attentional shifting, selective attention,
perceptual judgments 5 9|2 th}AQ] Zui¢]
FEHQ Ao g Busln glth2,6). o3 B2
N Fo] HAEDY FAEL filtering T} atten-
tional capacityol] B & 247} gl Alo] o7}t 334
HH6). T, FAI R G SR 52 A5 Ao, ¢
T3, 7o 4 A o], paralleld 29| s 3
813 2ol & Holx] ghont(30), A3H whe-g o
Tohe #A 9 oM E AFE HolA FTHS0).
# 58 mental effortE Q73+ AAIS0| A9 H)A
AAQY 3L AP T, T G T1E, 1
27 298 ALY BAZAANE BR} 1
i, A A9l 9lo] A& effortful task 9} automatic task
2 FEde AAE HEYE Ao] 44 gt
Effortful task7} @8] T ©]37] W Fof o] 4ol o &
W7 5] 11, automatic task= 4] 7) ) o] o] o] &
297 &< 7HeAE doh E O E BAls AAEY
B EASAAN 71 e iHEHo ASH e 2
59 2l absent orienting response©|t}. Tonic
SCL9} o33} 87, o|2j 3 Adte FAEEY a4}
20| 54 78 Bk oh), $54 FIHdE
AANE AL Q& 7S GAFL ATHLE).

Cowan(51)0] AA g 59L& HAl 2G| #2
He ugd 798 Fol g & dysle 2de gy}
W7 9Ith(52). Cowand] 29 brief sensory store,
memory store, 18] 31 592} executive partZ T4
Hr}. FoiA A B E sensory stored] £ msec BT
w2 dt}. Attentional focuszte A& 9439
activated memory = ©|3| 5 12, o] A H 7} atten-

tional focusE W& AQ7IE A e AL execu-
tive part®] 7]5olth. B ®7} oA 5 =1t oy} 8=
AL, WA 7} 2 A=) ths}e] habituated® 7 & (bot-
tom-up)8} central executive part7} A}=o] £QA4 L
shotsta] Ao 2 ol g &8 A Htop-
down)9] o Hof o3t ZFHt}. Cowans] 2Fo]
©] 3} brief sensory stored] o]Ato] 9] ©H memory
storeo]| A} AG3}F codeZ activated}A] %317 wj £
sensory/perceptual abnormality7} 7] A ¢},
Central executive control©] voluntary attentiong A
2 24814 Xot 54 259 A3 A& 2
HRo| WA Huz, Hud Foda A &4 F
oo o7t AIA Bk A FHCE central
executive7} F-A| 8 o} 5h= Ap=of) thste] FE71&
o] Al =@ slow habituationo] Q714 Fu, BAA o
2 attentional focusE- frolo} 3l Al=o] o8 &t
2] 2-8P3 orienting response?) Aol & Ho] Al Hr}.

T o & AHTY, T4, cingulate cor-
tex, reticular formation, striatum, thalamus 52} 0]4F
oM BT Uehd o 7] Wil 3), FYH AT
£ E3}o] neuropathophysiologyZ A 28}7)+= 414
gogz AZtE. o]d o] {2 H e vE At
WHE, 59 A 98EE 2 A%staA e
A =E0] o] FojA| 3 it}

) Source of Variance
() e 3 534

ARG MY FF Aol AA7} = B3
o 9% Rolehe FAEE A eu, vl 224
o) 2o}7) Q75| o3 oFEe] HFHe 1ok 24
e A0 MZEHS3 5. 231 FEA 2
3of Fol2lo] sHATHE RuEo] ¥ BT} (55-57).

Clozapine©] verbal fluency & ZAHAIZIt+= BiE
21 21}4(58), reaction time & TAA T A= &hrin
&HH(59). Risperidone-2 verbal working memory %
Tohg} eIt SHATE A 0R BuHx gl
TH60).

g LG 93t 719 g 9 Adte vt Hag 1
RAAEH61), HEEAIZEY A AT HuH T s B
(62), 798 AAo] M= A AF7} o] FolA
A 3t

—
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Table 3. Attentional Dysfunction and Related Brain Lesions

Frontal Prietal Limbic R.F. Hypothalamic
L. Sensory attention
Select/focus + ++ +? + -
Automatic shifts-OR ++ + ++ ++ ++
Sensory filtering - ++
II. Capacity
Arousal ++ + ++ ++ ++
Motivation ++ ++ + ++
Processing speed + + + +
Temporal dynamics ++ ? ++ +? ++
Spatial distribution + ++ + -
Memory + + ++ + +
Global capacity (IQ) + + + + +
1II. Response selection and control
Intention ++ +/? —+ - +
Initiation ++ +7? ++ + ++
Inhibition ++ ++ - +
Active switching ++ +? + + +
Executive control ++ ++ + +
IV. Sustained attention
Fatigue ++ - + ++ ++
Persistence ++ + ++ + —+
Vigilance ++ + + ++ 4
Reinforcement ++ - ++ - ++

R.F.: reticular formation

++: moderate to-severe impairment; +: mild impairment; +/?: possible impairment
-1 not significantly impaired; ?: probably not impaired, but not enough information

Table adopted and modified from Cohen and O" Donnell(6), p. 347

O GERAY 3 G

o 75 PYFR] AT AEe A7 5A
o171 A ABAAE HeTE Bk u

S olld e I  dsichn e
29 298 2283 Yok 22, H2E ALE

249
A

o %WZ"W 3R AT T A= AR )
7hdE ALE v ol A Sl AR E 9FS

mAE A % LX] © BTHE3).

3) %M{PTO o m& 537}

71 49E $AEY 28R L FAE v
g AFOHS 2457 & Yo 9 o g 24
3t Goldstein 5465)9] ®.119)) 93, F 7 Alo]o] &

9% Ao|2 AL 4 Yok B
3. JIEROl0IMe] Fol2] oy
71 FRolN AR RN AFa1 417 8k ¢
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Table 4. Attentional Dysfunction in Major Psychiatric Disorders

SPR Dep. Mania Anxiety

I. Sensory attention
Select/focus ++ +? +/? +/?
Automatic shifts-OR ++ ++ ?
Sensory filtering +/?

II. Capacity
Arousal + ++ + ++
Motivation ++ ++ ++ -
Processing speed ++ ++ + -
Temporal dynamics ++ ++ + +
Spatial distribution + - -
Memory + + +
Global capacity (IQ) + -

III. Response selection and control
Intention +/? ++ + -
Initiation +? + - +
Inhibition + + +?
Active switching + + ++ +?
Executive control + + ++

1V. Sustained attention
Fatigue ++ -
Persistence + ++ ++
Vigilance + ++ + +
Reinforcement +? + ++

SPR: Schizophrenia; Dep.: Depression; OR: Orienting Response

++: moderate to severe impairment; +: mild impairment; +/?: possible impairment

-: not significantly impaired
Table adopted and modified from Cohen and O Donnell(6), p. 348

- 164 -



18 & A, Yob 149 49 A

ot v &

48

R EREET

o

ELEREEEERERLENPERERET

Sk olel @ A e 2 2] g3
AR A A3

AR gl FE FRE AT Z

Hho

1 O Qﬂ_ii-_'g‘ 01]{-_'3-,
TH, 2AFTY 27 2H 5 A

A

4
ol o
ME

Aol

7187 2 B gofol A e oo} A
g 9 5o]3t Aol & LA EA] ZaAthe Ao) A2
7HA 2] dubA 9l B ro|t}. 12ju), Aj &-& paradigm
ol EYH7| AAA & FAREH Y AP T F9
g Aofj7} A o2 FAbof 71215 v Sl A e gAt
o8 HFHAD vie} o], e /1AM &
4 T 4utdQ SAYEo A At F9E
o7t 7HR B AY, & AZ7HA] S5} A 44
LA EO] ol & Aofol A FolE ol & 23
a7l WEEA o 2 BA3kA] gAY, YR U e}
7 B 7R = WA & S Qi A2, w3
1 2 AR Bt Sl Ay &4
o] AR N7 EAE Aol ke HaEo
Atk o] & Fofol A FH & H|EF A TRNE
B7HE e 2L AW AL 9 =] A
A3 a3 9k At

L.

Metoj:Fol,

Al

[=]
(=i

odd
=

4, 7|2 8o, SerEtol

REFERENCES

Green MF. Schizophrenia from a Neurocogn-
itive Perspective. Boston, Allyn and Bacon,
1998.

Randolph C, Goldberg TE, Weinberger DR.
The neuropsychology of schizophrenia. In:
Clinical Neuropsychology, 3rd edition, ed by
Heilman KM, Valenstein E, New York, Oxford
University Press, 1993; 499-522.

3. Siegel DJ. Contributions of the psychological

- 1065 -

sciences; perception and cognition. In:
Comprehensive Textbook of Psychiatry, 6th
edition, ed by Kaplan HI, and Sadock BJ,
Baltimore, Williams & Wilkins, 1995; 283-
290.

4. Freedman BJ. The subjective expetience of
perceptual and cognitive disturbances in
schizophrenia. Arch Gen Psychiatry 1974; 30 :
333-340.

5. Heaton RK, Vogt AT, Hoehn MM, Lewis JA,
Crowley TJ, Stallings MA. Neuropsycholo-
gical impairments with schizophrenia vs. acute
and chronic cerebral lesions. J Clin Psychol
1979; 35 : 46-53.

6. Cohen RA, O Donnell BE. Attentional
dysfunction associated with psychiatric iliness.
In: The Neuropsychology of Attention, ed by
Cohen RA, New York, Plenum Press, 1993 ;
275-305.

7. Lawson WB, Walsman IV, Weinberger DR.
Schizophrenic dementia. Clinical and
computed axial tomography correlates. J Nerv
Ment Dis 1988; 176 : 207-212.

8. Berman KF, Zec RF, Weinberger DR.
Physiologic dysfunction of dorsolateral
prefrontal cortex in schizophrenia. Arch Gen
Psychiatry 1986; 43 : 126-135.

9. Buchsbaum MS, Nuechterlein KH, Haier RJ,
Wu J, Sicotte N, Hazlett E, Asarnow R, Potkin
S, Guich S. Glucose metabolic rate in normals
and schizophrenics during the continuous
performance test assessed by positron emission
tomography. Br J Psychiatry 1990; 156 : 216-
227.

10. Walker E, Lucas M, Lewine R. Schizophrenic

Disorders. In: Handbook of Neuropsycholo-

gical Assessment, ed by Puente AE, Mc-

Caffrey RJ, New York, Plenum Press, 1992;

309-334.

Heaton RK, Baade LE, Johnson KL. Neuro-

psychological test results associated with

psychiatric disorders in adults. Psychology

11.



12,

13.

14.

15.

16.

17.

18.

19.

20.

R FMBONAMCI F=2= B0

Bulletin 1978; 85 : 141-162.

Frame CL, Oltmanns TF. Serial recall by
schizophrenic and affective patients during and
after psychotic episodes. J Abnorm Psychol
1982;91: 311-318.

Saykin AJ, Gur RC, Gur RE, Mozley PD,
Mozley LH, Resnick SM, Kester DB,
Stafiniak P. Neuropsychological function in
schizophrenia: Selective impairment in
memory and learning. Arch Gen Psychiatry
1991; 48 : 618-624.

Goldberg TE, Weinberg DR, Berman KF,
Pliskin NH, Podd MH. Further evidence for
dementia of the prefrontal type in schizo-
phrenia? A controlled study of teaching the
Wisconsin Card Sorting Test. Arch Gen
Psychiatry 1987; 44 : 1008-1014.

Blanchard JJ, Neale JM. The neuropsycholo-
gical signature of schizophrenia; Generalized
or differential deficit? Am J Psychiatry 1994;
151 : 40-48.

Davidson GS, Neale JM. The effects of signal-
noise similarity on visual information
processing of schizophrenics. J Abnorm
Psychol 1974; 83 : 683-686.

Nuechterlein KH, Dawson ME, Gitlin M,
Ventura J, Goldstein MJ, Snyder KS, Yee CM,
Mintz J. Developmental processes in
schizophrenic disorders: Longitudinal studies
of vulnerability and stress. Schizophr Bull
1992; 18 : 387-425.

Asarnow RF, Marder SR, Mintz J, Van Putten
T, Zimmerman KE. Differential effect of low
and conventional doses of fluphenazine on
schizophrenia outpatients with good and poor
information processing abilities. Arch Gen
Psychiatry 1988; 45 : 822-826.

Braff DL, Saccuzzo DP. Information process-
ing dysfunction in paranoid schizophrenia; a
two-factor deficit. Am J Psychiatry 1981; 138 :
1051-1056.

Green MF, Nuechterlein KH, Mintz J.

- 166 -

21.

22.

23.

24.

25.

26.

27.

28.

29.

Backward masking in schizophrenia and
mania: Specifying a mechanism. Arch Gen
Psychiatry 1994; 51 : 939-944.

Nuechterlein KH. Vigilance in schizophrenia
and related disorders. In: Handbook of
Schizophrenia, Vol 5, ed by Steinhauer SR,
Gruzelier JH, Zubin J, Amsterdam, Elsevier,
1991; 397-433.

Comblatt BA, Lenzenweger MF, Erlenmeyer-
Kimling L. The continuous performance test,
identical pairs version: II. Contrasting
attentional profiles in schizophrenic and
depressed patients. Psychiatr Res 1989; 29: 65.
Siegel BV Jr, Nuechterlein KH, Abel L, Wu
JC, Buchsbaum MS. Glucose metabolic
correlates of continuous performance test
performance in adults with a history of
infantile autism, schizophrenics, and controls.
Schizophr Res 1995; 17 : 85-94.

Addington J, Addington D. Attentional
vulnerability indicators in schizophrenia and
bipolar disorder. Schizophr Res 1997; 23 :
197-204.

Nuechterlein KH, Edell WS, Norris M,
Dawson ME. Attentional vulnerability
indicators, thought disorder, and negative
symptoms. Schizophr Bull 1986; 12 : 408-426.
Braff DL, Callaway E, Naylor H. Sensory
input deficits and negative symptoms in
schizophrenic patients. Am J Psychiatry 1989;
146 : 1006-1011.

Green MF, Walker E. Symptom correlates of
vulnerability to backward masking in
schizophrenia. Am J Psychiatry 1986; 143 :
181-186..

Oltmanns TF, Neale JM. Schizophrenic
performance when distractors are present:
Attentional deficit or differential task
difficulty? J Abnorm Psychol 1975; 84 : 205-
209.

Hemsley DR, Richardson PH. Shadowing by
context in schizophrenia. J Nerv Ment Dis



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

ot t &

1980; 168 : 141-145.

Neuchterlein KH, Dawson ME. Information
processing and attentional functioning in the
developmental course of schizophrenic
disorders. Schizophr Bull 1984; 10: 160-203.
Dawson ME, Nuechterlein KH. Psychophysio-
logical dysfunctions in the developmental
course of schizophrenic disorders. Schizophr
Bull 1984; 10: 204-232.

Rist F, Cohen R. Sequential effects in the
reaction times of schizophrenics: crossover
and modality shift effect. In: Handbook of
Schizophrenia, Vol. 5, Neuropsychology,
Psychophysiology and Information Proces-
sing, ed by Steinhauer SR, Gruzelier JH, Zubin
J, Amsterdam, Elsevier, 1991; 241-271.
DeAmicis LA, Cromwell RL. Reaction time
crossover in process schizophrenic patients,
their relatives, and control subjects. J Nerv
Ment Dis 1979; 167 : 593-600.

Greiffenstein M, Lewis R, Milberg W,
Rosenbaum G. Temporal lobe epilepsy and
schizophrenia: comparison of reaction time
deficits. J Abnorm Psychol 1981; 90 : 105-112
Bohannon WE, Strauss ME. Reaction-time
crossover in psychiatric outpatients. Psychiatry
Res 1983; 9 : 17-22.

NEE ATH. A5H AL AT B w
Az £ o) Yeht= Cross Over @%bl &
s, B o83 A 40t FA e
3 253 A g, W93, 1997;
504.

Zahn TP. Comments on Reaction time and
attention in schizophrenia’ . Schizophr Bull
1977; 3 : 452-456.

Mesulam MM. Large-scale neurocognitive
networks and distributed processing for
attention, language, and memory. Ann Neurol
1990; 28 : 597-613.

Cummings JL.. Frontal-subcortical circuits and
human behavior. Arch Neurol 1993; 50 : 873-
880.

167 -

40.

41.

42

43.

45.

46.

47.

48.

49.

Goldman-Rakic PS. Working memory
dysfunction in schizophrenia. J Neuropsy-
chiatry Clin Neuvrosci 1994; 6 : 348-357.
shtA. JRANZTEY S 2 A
A e] ol & Lol Al elstE 1994; 1 :9-20.
Gruzelier JH, Venables PH. Skin conductance
orienting activity in a heterogeneous sample of
schizophrenics. J Nerv Ment Dis 1972; 155 :
277-281.

Tacono WG, Ficken JW, Beiser M. Electroder-
mal nonresponding in first-episode psychosis
as a function of stimulus significance. In:
Progress in Electrodermal Research. ed by
Roy JC, Boucsein W, Fowles DC, Gruzelier
JH, New York, Plenum Press, 1993; 239-255.

. Zahn TP. Studies of the autonomic psy-

chophysiology and attention in schizophrenia.
Schizophr Bull 1988; 14 : 205-208.

Ohman A, Ohlund L, Alm T, Wieselgren IM,
Ost LG, Lindstrom L. Electrodermal non-
responding, premorbid adjustment, and
symptomatology as predictor of long-term
social functioning in schizophrenia. J Abnorm
Psychol 1989; 98 : 426-435.

Venables PH. Electrodermal indices as
markers for the development of schizophrenia.
In: Progress in Electrodermal Research. ed by
Roy JC, Boucsein W, Fowles DC, Gruzelier
JH, New York, Plenum Press, 1993, 80-95.
Bernstein AS. The autonomic orienting
response as a possible vulnerability marker in
schizophrenia. In: Search for the Causes of
Schizophrenia. Volume 1II. ed by Hafner H,
Gattaz WF, Berlin, Springer-Verlag, 1991;
321-341.

Dawson ME, Nuechterlein KN, Schell AM.
Electrodermal abnormalities in recent-onset
schizophrenia: Relation to symptoms,
prognosis, and process. Schizophr Bull 1992;
295-311.

Yamamoto K. Skin conductance response after
6-hydroxydopamine lesion of central nora-



F2 ZMTOHOIMS =0l ZOH

drenaline system in cats. Biol Psychiatry 1990;
28 : 151-161.

50. Chapman LJ, Chapman JP. The measurement
of differential deficit. J Psychiatr Res 1978; 14
: 303-311.

51. Cowan N. Evolving conceptions of memory
storage, selective attention, and their mutual
constraints within the human information-
processing system. Psychol Bull 1988; 104 :
163-191.

52. Nuechterlein KH, Dawson ME, Green MF.
Information-processing abnormalities as
neuropsychological vulnerability indicators for
schizophrenia. Acta Psy Scand 1994; 90(suppl.
384) : 71-79.

53. Cassens G, Inglis AK, Appelbaum PS, Gutheil
TG. Neuroleptics: Effects on neuropsycho-
logical function in chronic schizophrenic
patients. Schizophr Bull 1990; 16 : 477-499.

54. King DJ. The effects of neuroleptics on
cognitive and psychomotor function. Br J
Psychiatry 1990; 157 : 799-811.

55. Spohn HE, Lacoursiere RB, Thompson K,
Coyne L. Phenothiazine effects on psycholo-
gical and psychophysiological dysfunction in
chronic schizophrenics. Arch Gen Psychiatry
1977, 34 : 633-644.

56. Marder SR, Asarnow RF, Van Putten T.
Information processing and neuroleptic
response in acute and stabilized schizophrenic
patients. Psychiatr Res 1984; 13 : 41-49.

57. Braff DL, Saccuzzo DP. Effect of antipsy-
chotic medication on speed of information
processing in schizophrenic patients. Am J
Psychiatry 1982; 139 : 1127-1130.

58. Buchanan RW, Holstein C, Breier A. The
comparative efficacy and long-term effect of
clozapine treatment on neuropsychological test
performance. Biol Psychiatry 1994; 36 : 717-
725.

59. Zahn TP, Pickar D, Haier PJ. Effects of
clozapine, fluphenazine and placebo on

- 168 -

60.

61.

62.

63.

65.

6.

67.

68.

reaction time measures of attention and
sensory dominance in schizophrenia. Schi-
zophr Res 1994; 13 : 133-144.

Green MF, Marshall BD, Wirshing WC, Ames
D, Marder SR, McGurk S, Kern RS, Mintz J.
Does risperidone improve verbal working
memory in treatment-resistant schizophrenia?
Am J Psychiatry 1997; 154 : 799-804.

Perlick D, Stastny P, Katz 1, Mayer M, Mattis
S. Memory deficits and anticholinergic levels
in chronic schizophrenia. Am J Psychiatry
1986; 143 : 230-232.

Fayen M, Goldman MB, Moulthrop MA,
Luchins DJ. Differential memory impairment
with dopaminergic versus anticholinergic
treatment of drug-induced extrapyramidal
symptoms. Am J Psychiatry 1988; 145 : 483-
436.

Frame CL, Oltmanns TF. Serial recall by
schizophrenic and affective patients during and
after psychotic episodes. J Abnorm Psychol
1982; 91 : 311-318.

. Johnstone EC, Cunningham Owens DG, Gold

A, Crow TJ, MacMillan JF. Institutionalization
and the defects of schizophrenia. Br J
Psychiatry 1981; 139 : 195-203.

Goldstein G, Zubin J, Pogue-Geile MF.
Hospitalization and the cognitive deficits of
schizophrenia. The influences of age and
education. J Nerv Ment Dis 1991; 179 : 202-
205.

Newman PJ, Sweet JJ. Depressive disorders.
In: Handbook of Neuropsychological
Assessment, ed by Puente AE, McCaffrey RJ,
New York, Plenum Press, 1992; 263-307.
Newman P, Sweet J. The effects of clinical
depression on the Luria-Nebraska Neurop-
sychological Battery. Int J Clin Neuropsychol
1986; 7 : 109-114.

Weckowicz T, Nutter R, Cruise D, Yonge K,
Cairns M. Speed in test performance in
relation to depressive illness and age. Can J



69.

70.

71

72.

73.

74.

75.

76.

77.

78.

79.

ot 7 o

Psychiatry 1978; 23 : 107-109.

Abrams R, Taylor M. Cognitive dysfunction in
melancholia. Psychol Med 1987; 17 : 359-362.
Taylor MA, Abrams R, Gaztanaga P. Manic-
depressive illness annd schizophrenia. A
partial validation of research diagnostic criteria
utilizing neuropsychological testing.
Comprehensive Psychiatry 1975; 16 : 91-96.
Taylor MA, Redfield J, Abrams R. Neuro-
psychological dysfunction in schizophrenia
and affective disease. Biol Psychiatry 1981; 16
:467-478.

Cohen R, Weingartner H, Smallberg S, Pickar
D, Murphy D. Effort and cognition in depres-
sion. Arch Gen Psychiatry 1982; 39 : 593-597.
Stromgren LS. The influence of depression on
memory. Acta Psychiatr Scand 1977; 56 : 109-
128.

Byme DC. Affect and vigilance performance
of depressive illness. J Psychiatr Res 1977; 13
: 185-191.

Malone JR, Hemsley DR. Lowered respon-
siveness and auditory signal detectability
during depression. Psychosom Med 1977; 7:
717-722.

Frith CD, Stevens M, Johnstone EC, Deakin
JE, Lanceer P, Crow TJ. Effects of ECT and
depression on various aspects of memory. Br J
Psychiatry 1983; 142 : 610-617.

Wolfe J, Granholm E, Butters N, Saunders E,
Janowsky D. Verbal memory deficits associ-
ated with major affective disorders: a
comparison of unipolar and bipolar patients. J
Affect Disord 1987; 13 : 83-92.

Coffman JA, Bornstein RA, Olson SC,
Schwarzkopf SB, Nasrallah HA. Cognitive
impairment and cerebral structure by MRI in
Bipolar Disorder. Biol Psychiatry 1990; 27 :
1188-1196.

Altshuler LL. Bipolar disorder: Are repeated
episodes associated with neuroanatomic and

- 169 -

80.

81.

82.

83.

84.

85.

86.

87.

88.

cognitive changes? Biol Psychiatry 1993; 33 :
563-565.

Squire LR, Judd LL, Janowsky DS, Huey LY.
Effects of lithium carbonate on memory and
other cognitive functions. Am J Psychiatry
1980; 137 : 1042-1046.

Lund Y, Nissen M, Rafaelsen OJ. Long-term
lithium treatment and psychological functions.
Acta Psychiat Scand 1982; 65 : 233-244.
McCaffrey RJ, Hickling EJ, Marazzo MJ.
Civilian-related posttraumatic stress disorder:
assessment-related issues. J Clin Psychology
1989; 45 : 72-76.

Dalton JE, Pederson SL, Ryan JJ. Effects of
post traumatic stress disorder on neuropsy-
chological test performance. Int J Clin Neuro-
psychology 1989; 11 : 121-124.

Everly GS, Horton AM. Neuropsychology of
posttraumatic stress disorder: a pilot study.
Percept Mot Skills 1989; 68 : 807-810.

Orsillo SM, McCaffrey RJ. Anxiety disorders.
In: Handbook of Neuropsychological
Assessment, ed by Puente AE, McCaffrey RJ,
New York, Plenum Press, 1992; 215-261.
Flory-Henry P, Yeudall LT, Koles ZJ, Howarth
BG. Neuropsychological and power spectral
EEG investigations of the obsessive-com-
pulsive syndrome. Biol Psychiatry 1979; 14 :
119-130.

Insel TR, Donnelly EF, Lalakea ML, Alterman
IS, Murphy DL. Neurological and neuropsy-
chological studies of patients with obsessive-
compulsive disorder. Biol Psychiatry 1983; 18
1 741-751.

Chavez EL, Trautt GM, Brandon A, Steyaert J.
Effects of test anxiety and sex of subject on
neuropsychological test performance: Finger
Tapping, Trail Making, Digit Span and Digit
Symbol tests. Percept Mot Skills 1983; 56 :
923-929.



