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Objective: Studies of patients experienc-
Ing their fiest eplsade of psychosis huve
demonstrated that they typically ramain
undiagnased and untreated for 1-2 years,
It has been postulated that prolonyed un-
treated psychosis may hyve serious of-
feets: paar response to neuroleptic inedi.
cations, poor clinical outcomes, and
direct neurotoxicity, This study investi-
gated the relationshipy betweon duration
ol unrreated [nitial psychosis and ney.
rocognitive tunctioning and high-resoly.
tion irmaging braln measurements,.

Nancy C. Andreasen, M.D., Ph.D, Method: A total of 156 subjects with DS,

IV schizophrenia, schizoplireniform djs.
order, or schizoaffective disorder were
evaluated during their first episode of
psychosis. Measurements included nine
domains of neurncognitive {unctioning,
volumelric measures of total brain tissue,
&ray and while matier, and CSF, and mea-
sures ol braln surface anatonmy.

Results: The maun duration of Untreated
initial psychosis was 74,3 werks, Corrola.

Relation to Cognitive Deficits
First-Episode Schizophrenia

tions betwoen neurocognilive tunctioning,
brain volumotric measurements, and sur.
tace anatomy measurements with durg.
tioa of untreated injtial psychosis were
weak: none reached statistical signit}.
cance. When the group was divided on the
basis of median duration of untreated inj.
tial psychonis, thers were apain g signifi.
cant differences between the groups with
lang and short duration of untreated -
tial psychosis excepl an two measures (ver-
bal memory ang cortical sutenl depthy,

Conclusions: the absence of strong cor-
telations suggests thal untreated inlgal
Pyychosis has no direct toxic neural effects.
These results suggest thae la rge-scale initia-
tives designed to prevenl neural injury
through carly inlervention in the prepyy-
chotic or early psychasis phune may be
based on incorrect assumptions that ney-
rotoxicity or cognitive deterioration may
be avoided. Neverthaoless, carly treatment
Is justified because it reduces suffering.

{Am } Psychiarry 2003; 160:142=143)

A {requontly replicated finding from multiple studies
of first-cpisnde psychosis is the lengthy delay between on-

tulated that N-mcthyl-n-:xspau-tic acid recepror hypo-
function may induce psychosis and produce gluramaie

set of first psychotie Symptoms and the start of treatmen|
(1. This duration ef untreated initiul psychosis usually av-

-emges between ) and 2 years, The reasons for, and ramif;-
cations of, such lengthy delays have hecome a locws of at.
tention both in rescarch and in health cure delivery (1.4),
One concern regarding treatment delays Is the potential
for unteeared psychosis to be toxic to the brain (5, 6). Epi-
demjologica) studies, mirrar-jinage studies, and curly an-
tipsychotic trcatment trials have been cited ay supportive
of this “toxic psychosis™ hypothesis (5). Huwover, studies
that have Specificaily examined the relationship butween
duration of untreared initial psychosis and autcome have
had more mixed {indings (4) and call into question the
Plausibility of toxicity from untreated Psychosis. Although
there are presently sull more publications in the litcrature
reporting on the association between long duration of un-
treuted initlal psychosis and Poor ontcome (7-16), an in-
creasing nwnber of studics published durlng he past 3
years have failed 1o find this assoclation (17-22).

The purported toxieity of untreared psychiosis may be
biolvgically or psychusacially modiated, |t has heen pos.

142 htln://ajp.psychiatryonlinc orx

excitotoxic damagu in neurnns u¢ the sume time (23), A)-
ternutively, prolonged stress, including stresy resulting
from untreated psychosis, ean uctivie the hiypothulamic-
pituitary-adrenal axis, leading to preater glucucorticoid
secretion, which thop brings abuut neurang injury (24).
The neurg toxicity pastulared w ariye through Lhese bio.
logical mechanisms would, In tuin, lead ta i mpaired func-
tioning und worsen outcome inschizophronia, Besides bi.
ologlcal toxicity, prolonged duration of untreated inltial
psychosis may impafp subsequent outcome through psy-
chosocial factors, such us missed educationnl and em-
ployment Opportunilics, devagtution of salf-csteem, and
reduction in the psychosaclal support network,

The aim of thig study was to Lest wi wether untreatud psy-
chosls may be blologically toxic, In 5 brevious study, our
group found thata longer durgtion of untreated injda) psy-
chosis did not significuntly impair gquality of lite, symptom
sevetity, or remlssion of Positive symproms 6 monihy alter
afirst psychiatric hospitalizution (1 #). In this current study,
which hay the largest group of lirst-episode subjects egl-
lected to date to oyr knowledge, we examined whether
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untreated psychosis has toxic effects on brain tssue and
[unction using the toals of anatomic magneric resonunce
imaging (MR]) and tests of cognition. We hypothesized
thatif psychosis is biologically toxic, exposure to longet pe-
riods oluntreated psychosis would lead to pooter cognitive
funxctioning and greater abnormalities in brain structure,

Method

Subjects

A total of 156 subjecis (97 mule and 59 female) were evaluated
dwring their Arst eplsode of psychotic illivess nt the University of
Ipwar's Mental lealth Clinical Resoarch Cenler. Subjects were as-
sessed by using the Comprehensive Assessment of Symptoms
and History (25], within which the Scale for the Assessment of
Negative: Symptoms (26) and the Scale for the Assessment of Pox-
itlve Syinproms (27) are integraled. lu addition to interviews with
the subjects; supplemental information was obialned from col-
lateral sources, including family members and previous medical
records, 1o complete the comprehensive intake evaluntion. Writ-
ten informed cansent, approved by the Universlty of lowa'y insti-
tucional revivw hoard, was ebtained fronn cach subject,

Nu subjeets had receivenl more than 3 months of cinmulative life.
time antipsychotic treatment (duration of provious antipsychotic
treatment; mean-0.35 months, 81)=0.54); 79.5% of the group was
nearoleplic naive, The majorhy ul the subjects had 1DSM-1V schizo.
phrenda (N=114); the retuining subjects had cither schizophrent-
form disorder (N=116) or schizoaffoctive: disorder (N=6), Dingnoses
weore based on a semistructured interview (the Comprehensivis As-
sessmenc af Symptoms and History). The mean age of illness onset
wats 22.7 years (SD-6.7), and the mean age at lirst hospitalization
was 25,3 years (SD=11.4), Being in the midst of their first episode of
psychosis, the subjects were modetately il (nogativi: syiptom se-
verity [sum of global ratings for alegia, anhedonia, avolition, and
affective Rartenitgl: mean=11.53, $13-3.56; psychotic SYmpIom se.
verity fsum of global ratingy for delusions and hallucinationsj:
mean-6.45, SD-2.41; disviganized symptam severity Isum of glo-
bal ratings for disteganizaed behavior, positive torma! thonghe dis-
order, aml inappropriate afiec): mean=5.49. $P=2.6h).

As previously described (1), duration of unireated initial psy-
chosis was defined as the time perivd lrom the onset of the fult
positive syndromu Lo the initintian of antipsychotle trstment,
"Iull psychotie syndrome” was defined as the presence of any one
of five positive sympiams fi.c., defusions, halluchations, bizarre
ldisorganized] behaviors. positive formal thought disorder, and
catatank: torar behavior) rated at a severity lovel of moderate or
worse. The Interrater reliubility (intracliss r} far assessment of du-
ration of untrezied initinf psychosiy was 0.87 (25).

Neurocognitlve Assessment

Al study subjects were adminisiered a comprehensive coguitive
battery by psychometrists who had been trained in standacdized
assessrment and scoting provedures. Testing genusally ook 4 hours
to complete and, when necessary, occurred aver several sessions.

In order to provide comprehensive yet efficient measuremunts
of the subjects’ copnltive functioniug, 36 neuropsycholngical tost
variables were grouped Into nine cognitive domains: vetbal
smemary, nonverhal aemory, working memory, language skills,
visuospatial skills, initiation ard speed, sustained and selective
attentlon, problem solving, and motor skills IAppendix 1), By
sunumizing our nenropsychological battery into cogoitive do-
malns, we fimlted capitalizing un chance associations in subse-
quent statistical analyses, With Cronbach's alpha, these nine the-
oretical roghitive domuins were tested for internal reliability (by
W) In sehizophrenta paticnts as well a3 among healthy compar-
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ison subjects, Each cognitive domaln had good internal consise
tency (Cronbachls alpha: median=-0.785).

Before deriving domain scores for the 156 schizophrenla sub.
Jects in this study, the age-standardized raw test score for each of
the 36 neuropsychologleal test variables was converted to a »
score (mean=0, D=1} on the busis of norms established by use of
48l healthy comparlson subjects, To provide o comvistent and
uniform basis for establishing the norms, these healthy compa-
son subjects were yecruited from the same geograpbical arca
from which the schizophreniu subjects were ascertalned. Tho
same psychometrists who adminisiered the neuropsycholngical
battery to our patients also tesied these healthy compurison suly-
jects. Scores were reversed whete necessary so that a larger nega-
tive score would Indicate poor performance below the mean.
Wiih these z scores, each dammin score Is the summed average of
Its component neuropsychologlenl test variables (Appendix 1).

MRI and Brain Morphology Measuras

Images were obtalned on a 1,5-T GL [Mihwaukee) Signa MK
scanner. Three different MR sequences were used for cach sub-
juet. Ti-weightod spoiled grass sequences were arquired with the
following parumeters: 124 1,5-mm coronal shices, TE=S msee, Th=
24 mste, flip angle=40", numbar of excitations=2, ficll of view-2
cnn matrix=236x1 42, wud echo train lengih-8. Proton density ang
Te-weighted images were acquired with the tollowing parame-
ters: 3-mm cotonal stices, TE=36 msee (foe proton density) or 98
msec (for Uz), TR=1000 msee, number of excliutions: 1, ficld of
vigws=26 tm, matrix-256x192, and eche wain length-8, All scany
were tated for overall quulity and for movement aritfacix by using
40 4 seale (0=viry poor, 4-excellent), All seans in this study re-
ceived quality ratings hetween good and exerdlent,

lnage processing was performed by using the BRAINS (Brain
Hesearch: Analysis of linages, Netwnrks, and Systems) soflware
package flowa City, Mental Henlth Clinicol Research Center, Uni-
versity of lowa Hospitals and Clinics), Dewiled information aboue
the roliability und validity of its tonly for Iinage analysis hive been
pruviously described (28-31). In briel, 5 three-dirnenshonal duty
sut was crented, and the: fnages wers then realigned, resampled,
and transformed into Taloirach and Tournouy atlas spuce (32).
Within the stereotaxic space, boxes were assigned (o spucific brain
rugions, Intracranial volumie was divided inte brabn tssue and CSk
Brain tissne wus subdivided fino the cerebrum and the cerebel-
lum, pad eerebrum was fusther divided into its four lnbes, Tow
CSF volume was broken down into internal CSE (including venyri.
cles und cisterns) and surface CST; Volumes ol tissue were then oh-
tuined from cack reglon in an automated fastion, This awtomated
stereutaxic-based method has been ropurted to be efficient and
accurate for cercbral Jobe measores (331, To further classity tissue
volumes into gray and white icer, we employed snother fully
automated method of tissue segment:uion based on discriminant
function ainaibysis thut used data from the T, and proton density /1,
siquences (34}, Intraclass correlations foe the putomated Mitl.
based segmented hnage analysis and braln region volumetrie
measurements mnged feom 0.97 10 0.9, Total cerebral gray mawer
volume, tutal cerebral white matter volune, and giray and white
matter volumes of cach cerebral lobe were obtained foraualysts,

In addition ts volumetric brain measures, quantitative indices
of surfuce anatomy wese obtained through o method thar geper-
ated a triongle-based isasurfuce: corticul thickness (cerebrd eor.
tical depth, suleal cortical depth, gerat corticat depth), sulcal cus-
valure index. gyral curvature indes, cortical surface aren, and
surtace complexity index {35).

Statistical Analysis

Because of the skewed distribution in duration of yntreated
inltial psychasis, analyses were performed by using nonparamet.
ric statistles. Spearnian's rank order correlation coeflicients wore
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TABLE 2. Rclation of Duration of Untreated Psychosis to Brain Morphology in 156 Patients with First-Episode Schizophrenia
¥ Analysis of Covariance for
Partial Spearman’s Correlation Difference: Between Groups
. With Duration of Untreated Divided at Median Duration

L3 Mcan sD Psychosis® of Untreated Psychosis®
3, Brain Morphology variable I p F p
Volummetric measures (co)*
Corchral tissue 1147 137 0.07 0.48 0.16 0.69
Cerebellar lissue 1367 193 0.05 0,63 0.27 0.61
Lateral ventrieles 152 6.7 0.16 012 1.45 0.23
Surface CSF 63.7 359 0.06 0.55 0.08 0.82
Gray matter

Total cerebral 687.2 86.3 007 - 0.49 0.19 0.66

Frontal iobc 267.2 38,2 0.07 047 0.57 0.45

Temporal lobc 152,49 17.8 0.06 0.53 0.02 0.90

Parictal labe 1381 19.5 0.06 0.55 0.02 0.89

Occipital lobe 68.0 12,0 0.04 0.69 _ 0.10 0.75

White matter o

Total cerebral 4599 . 63.3 0.07 047 1.86 0.18

Frontal lobe 1774 21,8 0.07 047 0.90 0.34

Temporal lobe 71.6 10.3 012 0.22 293 0.09

Parictal lobe 1134 17,0 0.07 049 259 0.11

Qccipital lobe: 53.7 11.9 0.05 0.59 0.87 035
Surface anatomy meinures?

Cerebral cortical dopth (mm) 21 03 -0.05 0.61 230 0.13
Sulcal cortical depth (mm) 1.8 0.2 -0.08 0.45 3, 0.05
Gyral cortical depth (mm) 23 04 -0.04 0.69 W7 0.19
sulcal curvature index =310, 41 -0.04 0.72 0.02 0.90
Gyral cuevature index 2909 43 .07 0.49 0.49 0.48
Cerebral surface area (mm?) 177,596 19,318 0,10 0.38 0.30 0.58
Surface complexity index 1,626 7 0.10 033 0,05 : 0.83
a Covariates were age and height.
b Cavariates were age, height, and gender. For volumetric measures, df-1, 107; for surlace anatomy muasures, df=1, 89.
£ N—102.
4N=90,
0.03), The two groups did notdiffer significanly inbrainvol-  chosis are associated with greater delicits in neurocogni-
umetric measuves. No differences in surface anatomy indi-  tive functioning or in brain morphology.
Ces Were obg@wed bcnvcen (he vtoups with 5[]0[‘[ a'nd ]Qng TQ Qur knOVVlcd (s lhis is bV f.‘ll' the lu CST Suld to ex-
. 80, L ) ge y
duration of untreated initial psychosis except for sulcal cor-  amine the neurocognirive and brain morphology corre-
tical depth (1=3.91, df-1, 89, p=0.05), Patients with ashort  lates of duration of unireated initlul psychosis. Qur study
duration of untreated initial psychosls had significantdy had the power to detect at teast small to modcrate correla-
thicker sulcal cortical depth (mein=1,90 mm, $D=0.23, ver- tions. It provided 80% power (alpha=0.05) to detect a cor-
sus mean=1.77 mum, SN=0.17, respectively). rclation of 0.22 or greater. We employed slate-of-the-art
: MRI technology and image analysls to Improve the scnsi-
Discussion tivity for detecting subde dillerences in brain volume and
surface anatomy.

I this study, we exarnined the relationship between du- Our ﬂne:lings are conslstent with two previous studies
rution of untreated initial psychosis and neurocognitiye  that cxamined the relation betwsen duration of untreated
funcﬁ“ning and hrain morphnlogy. as assessed when pa- initial pS)‘ChO?lS n;d structurnl l'm.un morpholugy. HO.H et
tients with schizuphtenia first presented foe {reatment. We ;"tazl l‘ecll'i url;d v :;t SP;:‘?T? s:" ':k urd: r fc?lrcl:muns
found no evidence of an association between duraliob of elween duration ol uny ?‘ ed inilial psychosis and mea-
untreated Initinl psychosls and cogplrive dellcits, brain sures of the latcral ventricles, cerebrul hemisphere, and

s sy o s e amatotnlcal udice temporal lobe ranged from 0.03 o 0.15. None of these cor-
VOIIMEING measures, or brail surtace ““‘:‘mm catin f*’si relations was statistically significant In their sample of 50
b{one ol the correlation cocfficients ac .Icfved statistica first-cpisode schizophrenia patients, Fannon ¢t al, (20)
significance. When the study group was dl"fd_c" ontheba-  al¢p found no relation between duration of untreated Ini-
sis of the median-duration of untreated initial psychoﬂs, tial psychosis and measures of the whole brain' curtical
there were aguin no significant differences between the  gray matter, lateral ventricles, third ventricle, temporal
groups with long and short duration of untreated Initial  lobe, and temporal lobe gray matter.
psychosis excepl oh two measures (verbal memory and Previous studies Rave also failed (o find significant asso-
cottical sulcul depth). In general, our data da nol provide  ciations between duration of untreated initial psychosis
compelling cvidence that long periods of untreated psy-  and neurocognitive functioning at the time of first presen-
Am ) Psychiatry 160:1, january 2003 httpy//ajp.psychiatryoniine.ong 145
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UNTREATED INITIAL PSYCHOSIS

TABLE 1. Relation of Duration of Untreated Psychosis to Cognitive Deficits in Patients With First-Episode Schizophrenia

Avcraged 2 Score for Tests

Spcarman’s Correlation
With Duration of Unteeated

Wilcoxon's Rank Sum Test of Difference
Between Groups Divided
al Median Duration of Unircated

Domain of Neurocognitive With Domain Pychosis (N=156) Psychosis (N=149-156)
Functioning Mcan sD s p 2z p
Verbal memory -1.38 098 -0.14 0.08 -19 o5
Nonverbal memory -0.85 113 -0.03 0.76 0.12 0.90
Working memory 117 099 -0.11 0.18 -1,5 0.1s
Language ~1.41 1.60 ~0,02 0.78 -0.8 0.43
Visuospatial skitls -1.09 137 -0.312 0.13 -1.1 0.25
Problcm solving -1.39 111 -0.15 0,07 ~1.6 0,92
initiation/speed -0t 047 -0.06 014 -05 0.61
Sustained/selective attention -1.21 137 -0.11 0.16 -1.5 0.13
Motor skills -0,65 0.90 =0.13 0.12 -0.7 . 047

used to vxnmine the relm lonships betwuen duration of untreated
Inltial psychosis and the nine neurocognitive domains, Spear-
man's partial correlation coefficients were usoed to examine the re.
lutionships betwoen duration of untreated Inltial psychosis and
the MRI-basod brain morphology measuruments. Heighi and apo
werc nsed ax covartates, Height was used to account for differ-
ences in brain measuremonts across render, Older age was assp-
clated with lnnger duration of untruated Initinl psychosts (r=0.35,
N=136, p<0.0001), and older age alsg coreelated with smaller
brain tissue volurmes (reo.44, N-102, all p<0,0001),

Vatlents were alxo divided into two groups oo the busis of the
median duradon of untreated initjul Ppsychasis to further examine
the effeets of untreared psychusis. Wilcoxon's rank sum test was
uscd to compare differences in neuracognlitive: functioning he-
tween groups witl short nnd long duration of untreated Initinl
psychosls, Analysis of covarlince {ANCOVA) methods were used
0 examine the eifecty af grouping by short vesrsuy long duration
of untreatud initinl psychosis on MRI-based brain morphology
measures, The covartates In these general linvar statistical models
were age, height, and gender, The rostlis were considered to be
statistically signiticant at or helow the 5% probability level. All sta-
tistical tusts were two-1ailod,

Results

The mean duration of untreuted initlal psychosis for (he
study group was 74,3 weeks (S13- 145, L, median=13.0, 25th
and 75th incerquartile range=52), In this group, femaule
subjects had a longer duration of untrealed initial psycho-
sls (medion=15.0 weeks, Interquartile range=69) than
malc subjects (median=13.0 wecks, interquartile range=
13) (Wilcoxon's rank sum 7-0.94, N=156, p=0,35).

Ol the 136 subjects, 102 had MRT brain volumetric data
available for analysis. Thirteen subjects dlid not have seans
at intake. Thirty subjects had scans thar were obtuined by
using noncompurable Imaging purameters: 21 on an older
scanning protocol and nine on a newer protocol. Eleven
subjects had poor qQuility scans, Thesc 54 shbjacts were no
different from the 102 subjects who had availuble MRI brain
volumetric data with regard 1o gender composition (64.8%
men [N=35] versus 60.8% men [N=62], respectively) (2
0.24, df=1, p=0.62), nge at onset (meun=22.3 years, SD-6.7,

- VOISus mean-22.9 yeurs, SD=6.8) (t=0.50, df=154, p-0,62),

age atfirst hospitalization {mean=25.0 years, SD=38,5, versus
mcean=26.2 years, S1>-8.9) (t-0.83, di=) 54, p=0.14), duration
of untreared intlal psychosis (median=16.5 wecks, inter-
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quartile range=100, versus mediuan=13.0, interquartile
range:-44) (Wilcoxon's rank sum #=1.34, N=156, p=0.18), or
iness severity {ncgative symptom severity: mean=12.2,
SD=3.1, versus mean=11,2, SD-3.8) (t-1.63, dfi=154, p=0.11)
(positive symplom severity: mean=12.6, SD=3.5, versus
meun=11.6, SD=3.9) (1=1.66, df=154, p=0.10).

The relation of the duration ol untreated inilil psycho-
sis with the nine cognilive dornains, the MRI-hased brain
volumetric meusures, and the suefuce anatomy indices are
summarized in Table 1 and Table 2. The moun cognitive
domain scores for the 156 subjects ranged from -0.65 1o -
141 (Tuble 1), indicating that there were generalized cog-
nitive deficits Involving all nine domains of f unctioning,
The severity of iupairment was between 0.5 and 1.5 stan-
dard deviations below the mean (of zero). The Spearmun’s
correlation coefficient values between duration of un-
treated initial psychosis andl (he cognitive domains were
small (@)t |v]<0.15, N=156, uli p20.07). Although tonger
duration of untruated injtial psychosis was related to
poorer verbal memory (r--0.14, N=156, p=0.08) and to
Puorer problem-solving skills (r=-0.15, N=156, p=0.07),
these corrulations did not achieve swatistical significance.

Spearman’s partial cotrelation values between duration
of untreated initial psychosis and brain volumetric mea-
sures and with surfuce anatomy indices, with control for
height and age, wore no greater than 0,16 (Tuble 2). The
strongest association was scen in the lteral ventricle vol.
uine, with larger ventricles related to longer durativn of
untreated inital psychosts. However, none of the relation-
ships between duration of untreated initial psychosis and
brain volumetric and surface measurements reached sta-
tistical significance (ull p20.12).

Ingeneral, there wag paucity of sratisticalty significant dif-
ferences betweer groups with short or long duration of un.
treated initial psychusis with regard to cognitive deficlts and
brain measures (Table 1 and Table 2). The only cognitive do.
main that ditfered significantly between the two groups was
verbal memory (Table 1), Patients with a short duration of
Untreated inltial psychosis had Joss impzirment in verbal
memory than those with a long duration of untreated initial
psychosls (mean=-1.21, SD=0..97, versuts mean-=-1.51, SD-
0.94, tespectively) (Wileoxon's rank sum z-1.9, N=156, p=
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UNTREATED INITIAL PSYCHOSIS

tation for treatment, In the West London first-opisode
study of schizophrenia, Barnes ot ul, (22) reported that
heuracognlitive performance of paticnts with move than
26 wecks of untreated initial psychosis did not dilfor sig-
nilicantly from that of patients with shorter duration of
untreatod Mitial psychosis, Only performance on one
Neurncognitive measure (an attentional set-shifting tusk)
was soewhal worse in the group with a longer duration
of untreared initial psychosis. In addition to brain volu-
metric measures, Hoff ¢l al. (19) also examined the corre-
lations between duration of untrealed initinl psychosis
and seven summary scores from g neurocugnitive battery.
None of the correlations was significant, and all were
within 95% confidence intervals, In another study of 120
first-episode patients, from the Preventlon and Eatly In-
lervention Program for Psychasis in Londan, Onrario,
Norman ctal. (36) reported that dumntion of up treated inf-
tial psychosis was not relnted (o perlormance on an exten-
stve buttery of cognilive measures,

Structural brain abnormalities and cognitive deficits in
schizoplirenia are evident by the time potients firgt come in
for treatment (see revlews in references 37, 38). The neu-
rodevelopmental theory of schizophreniy posits that abnor-
mal genotic and/or cpigenctic factors interfere widh carly
brain development (neutulution, cellular proliferation, mi.
gration, differcnilation, and synaptogencsis) (39, 10). Later
brain development Processes (G, apoplosis and synaptic
ptuning) and/or other neurepathologicul eventy (0.8, stress,
illicit drug use, heng lrauma) interact wirh the alreudy aber.
rant neuropathalogy to rusult in symploms and signs of
schizophrenin. Thus, (hy structural hrain abnormalities and
cognitive deficits found in schizophrenia patien(s may be
primarily neurodevelopmental in arigin. lowever, sevaral
studies have shown thay schizophrenin patients with poor
ourcome exhiblt greater ventricular enlargement over time
(41-43, unpublished study by Ho ot al), Suggesting that ad-
dittonal pachogenic processes may contribute w furthor de-
terjorative progression in these deficits. If such Puthogenic
processes are ulso present aroyng the onset of clinieal
symploms, itappears that untreyted nsychosis is not 4 con-
tributing fuctor, On the basls of ouwr lindings as well us those
of other investigators (19, 20, 22, 36), the pattery of mostly
small correlation coefficients and the paucity of significant
differonces hetween patients with long and shary duration of
untrealed initlal psychosis do not support the requently ox-
pressed belief thut long periods of untreated psychosis have
@ pronounced impact on hewrocognitive ﬁmclloning oron
brain morphology In schizoplirenia,

Among thu ning toghitive domains and 21 $fructural
brain measures examined in thls study, only two measures
were significantly different between the groups with Jong
and short duration of up treated initial psychosis, Patlents
In the group with long duration of unircated initinl psy-
chosis group had significuntly greatoe verbal nemory im-
pairment and thinner cortical sulcal depth, These two
associations lend supporl for the “toxic psychosis” hy.

7146 hrrp://ajp.Dsynhiarryanlme.or_q

pothesis. Although the hypothesis is speculative, gty
mate excitotoxicity or glucocorticoid-mediated neurong|
damage may resull In atrophy in cortical sulenl thickncsy
in patients with, long duration of untrcated In;iil psycho.
ss, Long exposure 10 these purported deleterious efipeg
of unireated psychosis may also lead o greater verby)
memory deficits as well. However, there are other possible
interprotations for these twn significant associationy (4,
44). Paticnts with more severe ilness, as evidenced by
poorer verbal memory and thinn Cr cartical sulcal depdh,
may be less able to seek trearment early. Alternatively, we
did not correct for multiple testing and kept the p value u¢
the 0.05 level, These two statistically significant ussocia.
tions could also have been ype I ervops,

Why is there conflicling evidence over the ussociation ba-
tween-duration of unrreated § hitial psychosis and outcome?
Some studies have found long duration of untreated initia)
psychosls w be assaciated with pooter outcome (7-16),
while others have not (17-22). The reasons tor these con-
flicting findings may be related to differences in sampling,
Power, and stadsticul methiods (1, 45) as well ag in the reli-
ubility und validily of measuring the dumtion of untreared
initial psychosis (46), Singe the distribution in the dwration
ofunteeated initig) psychosis is often skewed, nonpatamat-
ric statistics are more appropriare for analysis. ‘Fhe duration
of untreated injtjal psychosis, as it is refrospecrively as-
sessed, is subject to recall bius, Most studies do not report
measures of reliability in ascertaining the dusation of un.
treated Inttial psychosis, and only a few studies have used
multiple sources of Information (j.c., paticnes, family mem-
bers, and avallabie medical records) o improve reliability,
While all studies assume Psychosis to be persistent from
anset, this may not upply for all patients, especiully those
with along duration oluntreated initjy psychosis, in which
there may have heen spontuncous remissions, Henge, do.
fining the duratiyn afuntreated initial psychosis as the time
nterval between the onset ol psychosts and freatment inay
norbe validin a proparlion of patients,

Despite con Hicting evidence over the association of dy-
ration of untrented § nitial psychosis and oulcome, the
longrhy delays in secking treatment have been frequently
replicated, Consisrert with previous first-eplsode study
groups, we observed long delays between the onsee ol psy-
chotic sympeoms ind initiation of treatment in asubstan-
tat prapoction of our study group, Although one-half of
bur group sought treatment within 3 months of the onset
of psychotic Symptoms, one-quarter of the group delayed
treatment for up tn 7 weeks, and the remaining paticms
deferred treamment beyond 76 weeks. Such lengthy delays
are undesiruble, singe delerring effoctive troatments leacly
to unnecessary and utdue suffering for both hatients and
their familios, This renson along justifies efforts 1o reduce
teatient defayy, frrespective of whether early intervey.-
tion improvug outcome or whether untreareq psychosis iy
nevratoxic, Pioneering eatly Identification programs in
Australiy ang Norway have demonstrated that freatment
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delays cun be shortened (13, 47), These programs have
proven that the Innovative triad of networking with com-
munity providers, carcfully targeted educational activities,
and dedicated early detection teams can lead to timely re-
ferral and euslier treatment of patients with psychotic dis-
orders. Programs like the Early Psychosis Prevention and
Intervention Centre, TIPS, RAP (48), PRIMI: (49), and the
Prevention and Eorly Intervention Program lor Psychosis
(36) also offer hope that future sufferers of schizophreniu
will benefit fram carly interventive meusures,

Presented in part at the Seventh Internatinnal Congress on Schizo-
phizeniv Rescarch, Suntu Fe, NoM,, April 17-21, 1999, and at the Sce-
ond International Conterence on Early Psychosls, New York, March 31
through Aprit 2, 2000. Reccived junc 11, 2002; revisian received Aug.
29, 2002; uccepted Sept. 10, 2002, From the Mental Health Cilnieal
Rescarch Conter, Department of Psychlatry, Unjversity of lowa College
ot Mcdicine and the University of lowa College of Public Health; and
the MIND Institute, Department of Psychivtry, Unlvenity of New Mex:
ico, Albuquerque. Address reprint requasts to Dr. Ho, Department of
Paychiatry, 2000 |PP, Univarsily of low. College of Medicing, 200
Hawkins Dr., towa City, |A 52242; beng-hot®uiowa.edu (c-mail).

Supported in part by NIMH grants MH-31593, MH-40856, and MH-
43271,

Appendix 1. Nine Cognitive Domains and Component
Neuropsychological Tests Administered to Patients With
Untreated First-Episode Schizophrenia

1. Verbal memory
Rey Auditury Verbal Learning Test—trials 1-5, irial 7, and dolayed
recall
WAIS-R Logical Memory  immediate and delayed recall
2. Nonverbal memory
Rey-Oserricth Complex Figare Test—immediste and delayed recall
Benton Visual Retention Test—total number corract
3. Wworking memory
WAIS-R arithmelic sublest
WAIS-R diglt span subtcst
4. Language skills
WAIS-R vocabulary sublest
Shipley Institute o} Living Sale—vocabulary
. Visuospalial skills
Rey-Osterricth Complex Figure Test—copy
WAIS:R block design subtest
WAIS-R object assembly subtest -
Judgmunt of Line Orleadation
& Initatlon and specd
Muitilingual Aphasia Examination controlled oral word
avsocialion sublest
WAIS-R digtit symbol subtest
Traill Making Test A
steoop—trials 1 and 2
Alpha Tree Test
Alpha Curved Test
7. Sindgined and seledive sliention
Stroop—trial 3
Teail Making Test 8
Continuous Perfarmance Test—propartion of hils
Circle A Letter-Cancellation Task
B. Problem solving
Wisconnin Card Sorling Test—categories and perseverative errors
Shipley Institute of Living Scale—abstractions
WAIS-K comprehension subtest
WAIS-R similarilies sublest
WAIS-R picture completion subtest
WAIS-R picture arrangement
9. Mator skilly
Finger Tapping—lett- and right-hand averages
Purdut Pegboard—lelt, right, and both hands

v
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