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DUI  and  DUP are clinical,  multidimensional  constructs  that  negatively  impact  SCZ  in the  short-  and long-term:  the  shorter  the  DUP,  the  better  the  course
of illness.
Attention  must  be paid  in  high-risk  populations  and  patients  with  subsyndromic  psychotic  experiences  in order  to  exert a  timely  intervention.
Negative  symptoms  seem  related  to  longer  DUP.  Negative  symptoms  are  hard  to detect,  contributing  to the  delay  in  diagnosis  and  intervention.
Evidence  on structural  or  neurocognitive  correlates  of  DUP  is  not  conclusive.  Patients  with  a longer  DUP  appear  to have  worse  functional  outcomes.
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a  b  s  t  r  a  c  t

The  first  psychotic  episode  is  classically  viewed  as  a critical  period  which  management  is  important  in
determining  the long-term  outcome  of  the  schizophrenia  (SCZ).  For  this  reason,  the  duration  of untreated
illness  (DUI),  defined  as the interval  between  the  onset  of the  psychiatric  disorder  and  the  administration
of the first  pharmacological  treatment,  is  a clinical  variable  that  has  been  increasingly  investigated  due
to its  potentially  modifiable  nature  and  its  value  as  a  predictor  of outcome.

DUI is  poorly  applicable  and highly  unreliable  in psychosis.  The  present  critical  review  examines  the
impact  of DUI and  its more  operative  definition  of  “duration  of untreated  psychosis”  (DUP)  in  the  course
and  outcome  of SCZ,  focusing  on  its epidemiologic,  clinical,  prognostic  factors.  Length  of  DUP  has  been
identified  as  positively  related  to a worst  treatment  response,  symptom  control  and  overall  functional
outcome  in  SCZ.  Negative  symptoms  appear  to be prominently  related  to  longer  DUP. Neuroimaging
correlates  of DUP  have  not  been  clearly  outlined:  few  of the  studies  considering  first-episode  patients
and  DUP  showed  structural  abnormalities.  A low  proportion  of  significant  associations  were found  mostly
in cerebellum  and occipital  lobe  of  patients  with  longer  DUP.  Also,  evidence  of  an inverse  correlation
between  cognitive  alterations  and  DUP  is not  conclusive.

DUI  and DUP  are  multidimensional  constructs  that  imply  both  intrinsic,  illness  related  (e.g. subtle

symptoms  at  onset)  and  extrinsic  factors  (e.g.  access  to mental  health  services),  so  that  from  its  study
sprouted  in the  last  decades  First-Episode  Units,  aimed  at providing  secondary  prevention  in  SCZ  such
as  providing  a timely  diagnosis  and  treatment  to patients  experiencing  their  first  psychotic  episode.
Early  intervention  seems  to  ensure  a shortened  DUP,  especially  for people  presenting  with  brief  limited

intermittent  psychotic  symptoms,  and,  ultimately,  ensure  a more  favorable  prognosis  for  patients  affected
by SCZ.
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. Introduction

The diagnosis of schizophrenia (SCZ) involves a constellation
f cognitive, behavioral and emotional signs and symptoms asso-
iated with impaired occupational or social functioning [1]. SCZ
s among the most prevalent and disabling mental disorders,
esponsible for severe functional impairment affecting patients
nd related caregivers and the significant, increasing costs for the
ntire community [2]. In particular, the total costs for SCZ seem to
e mainly determined by indirect costs such as sick days, unem-
loyment, incomplete education, long-term disability, and suicide
ttempts [3,4].

The facts that SCZ generally begins in late adolescence/early
dulthood, that it often remains untreated for long time before
eing recognized and treated, and that it frequently shows a
hronic, recurrent and disabling course dramatically impact on the
elational and functional life of patients and care-givers [5]. For this
eason, the first episode of psychosis, considered as early stage SCZ,
s classically viewed as a critical period, so that its management
s important in determining the long-term outcome of the illness
6]. Unluckily, the extent to which a person with a first episode of
sychosis is granted a proper treatment is not homogenous [7,8].

More than 70% of subjects with mental illness do not receive any
reatment for their disorders [9]. Possible factors related to miss-
ng/delayed therapy might be represented by poor awareness about
sychiatric symptoms and disorders, lack of information about how
o access to psychiatric services and treatments and presence of
tigma and prejudice toward people with mental illness [10].

Duration of Untreated Illness (DUI) is defined as the time from
he emergence of the first psychiatric symptom to initiation of ade-
uate drug treatment. In SCZ it is distinguished from Duration of
ntreated Psychosis (DUP), which presents the same endpoint but
egins from manifestation of the first psychotic symptom. DUI is

 complex clinical concept encompassing both extrinsic factors,
uch as the mental health laws locally endorsed (i.e. needing dan-
erousness for involuntary treatment), and intrinsic, illness-related
actors [11,12].

From an epidemiologic perspective, large sample studies in SCZ
ound mean values of DUP ranging from 8 to 48 weeks, whereas
igher DUI values, comprised between 3 and 8 years, on average,
ere reported for mood disorders and anxiety disorders [9,13–17]
lthough the applicability of DUI may  vary according to different
isorders and their intrinsic characteristics, studies have shown
hat subgroups of patients could be identified and subsequently
enefit from interventions aimed at reducing DUI in anxiety disor-
ers, unipolar mood disorders and bipolar disorders [14,18,19].

In the case of SCZ, the development of Psychotic First-Episode
nits and the study of First-Episode cohorts, followed an increased
wareness on the implications of DUP and also allowed for a better
nderstanding of the latency of diagnosis/treatment in psychosis
Please cite this article in press as: A. Murru, B. Carpiniello, Duration of
A review, Neurosci. Lett. (2016), http://dx.doi.org/10.1016/j.neulet.20

20]. These interventions sprouted from earlier observations that
here deterioration occurs in SCZ, it does so aggressively in the
rst 2–3 years, and that critical psychosocial influences, including

amily and psychological reactions to psychosis and psychiatric ser-
 . . . .  . .  .  .  . . .  . .  .  . . . . . . .  . . . . .  . . .  . .  . . . . . .  . .  .  . . .  .  .  . .  . . .  .  .  .  . .  .  .  .  .  . . . .  . . . . .  .  . .  .  .  .  . .  00

vices, develop during this period [6]. For these reasons, the early
phase of psychosis presents important opportunities for primary
and secondary prevention.

In this selective review, we aim at summarizing the current
knowledge on duration of untreated illness and psychosis in
schizophrenia. Critical, clinical factors related to DUI and DUP will
be also presented, as well as implications for treatment manage-
ment.

1.1. Data recollection

Studies published in English on clinical aspects related to
DUI and DUP in schizophrenia were reviewed. Electronic library
and web-based searches were performed (MEDLINE, PubMED and
EMBASE) to identify studies of interest. The literature search was
carried out combining the terms “schizophrenia”, “psychosis”,
“DUI” “DUP”, “duration of untreated illness/psychosis with ‘clini-
cal’”, “treatment”, “early interventions”.

2. Duration of untreated illness in schizophrenia

2.1. Is it possible an operative definition of DUI?

Solid conclusions on the impact of DUI obviously depend on
clear definition of temporal onset and endpoint of DUI. Unfortu-
nately, the very concept of “onset” of illness may be debated, even
when referring to untreated psychosis. This heterogeneity may par-
tially account for the different estimates of DUI reported in scientific
literature [21].

It is worthwhile emphasizing that another important factor con-
tributing to a longer DUI − particularly in its components related
to the age at first pharmacological treatment − may  be caused by
local factors such as different accessibility to mental health ser-
vices across countries. Service availability, or lack of, influences the
access and subsequent detection of psychiatric conditions. In this
sense, DUI may be seen as an indirect measure of the effectiveness
of early detection strategies and facilities [22].

The majority of research efforts in the field of early identification
and prevention made use of the presence of subclinical psychotic
experiences [23] to predict transition to full-blown SCZ. When stud-
ied, subclinical psychotic experiences showed very high lifetime
prevalence [24–26]. Nonetheless, it should be taken into account
that the prognosis of subclinical psychosis also depends on associ-
ated features, such as the intensity of subclinical psychosis, degree
of associated distress, tendency to experience negative emotions
(neuroticism), comorbid depression, and coping [27].

The operationalization of DUI poses as a difficult and highly
unreliable task, and most of the studies on psychosis focus on the
more operative concept of DUP. Definitions of DUP used in most of
 untreated illness as a key to early intervention in schizophrenia:
16.10.003

the studies on the topic did not address the frequency or severity of
psychotic symptoms prior to treatment, but have only monodimen-
sionally measured duration [28]. A problem with the DUP construct
is that it assumes an interval in which the psychosis is persistent
since the onset [29,30]. On the contrary, psychoses of the same gen-
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ral duration, yielding an equivalent measure of DUP, may  be quite
ifferent in terms of the overall ‘dose’ of psychosis present before
he initiation of treatment [31]. Thus, a potential limitation of the
UP construct as it is currently defined and measured is that it fails

o quantify untreated psychosis beyond the simple time interval.
Another element to consider is that, despite having a demon-

trated reliability, the endpoint of both DUI and DUP may  be
riticized as being too simplistic, as, for instance, it does not
ake into account adherence to pharmacological treatment or the
ssumption of sub-optimal doses [32].

.2. Focus on psychotic symptomatology

Many studies on the wide topic of DUI in SCZ actually focus on
UP, which is an easier clinical concept to detect and assess,and
perationalize the onset of DUP specifically with the emergence
f positive symptoms, often hallucinations and delusions. Despite
eing more precise than DUI, DUP still appears to be a heteroge-
eous concept. This is especially true considering how symptoms
hresholds may  be hard to assess retrospectively. DUP measure-

ent seems more reliable when severity thresholds are used, like
nchors from an assessment instrument (e.g. the Positive and Neg-
tive Syndrome Scale) to set thresholds for positive symptoms
ncluded in the operationalization of onset [7,33].

Relying on a uniform definition of DUP may  obfuscate impor-
ant relationships between DUP and clinical variables. For instance,
ntreated hallucinations and untreated delusions have been shown
o bear differential effects, with the former predicting better insight
nd the latter predicting poorer clinical features such as general
ymptoms or global functioning [31].

Data from the large CATIE study showed that prominent
egative symptoms are present in 40% of participants with
chizophrenia [34]. Moreover, a higher burden of negative symp-
oms is a consistent predictor of negative short-term [35] and
ong-term treatment response and functional outcome [36,37].
eficits are present during all phases of the illness, including first
pisode SCZ [38,39]. Moreover, some cognitive decline may  occur
n the early prodromal illness period, until 3–5 years of illness [39].
ot unpredictably, despite the difficulty in directly assessing neg-
tive symptoms in DUP, this dimension has shown a clear relation
o prolonged duration of untreated psychosis [40].

Despite decades of research on the relevance of negative and
ognitive symptoms for functional outcomes in patients with
chizophrenia, these elements represent extremely difficult symp-
om dimensions to consider for early detection [41]. So, the problem
f latency in the detection of these symptoms domains should be
aken into account due to the burden they represent in the man-
gement and functional outcome of SCZ.

Several structured instruments that have been developed for
he measurement of DUP and other early course features have been
roposed and used [42].

 The Royal Park Multidiagnostic Instrument for Psychosis (RPMIP)
is an interview typically conducted on two separate occasions
within the same acute episode, and it uses multiple sources of
information to characterize a number of features, from onset until
termination of psychotic episodes related to SCZ and other psy-
chotic disorders [43,44].

 The Comprehensive Assessment of Symptoms and History (CASH)
is a structured interview for SCZ and affective disorders that
assesses premorbid functioning, current and past symptoms,
Please cite this article in press as: A. Murru, B. Carpiniello, Duration of
A review, Neurosci. Lett. (2016), http://dx.doi.org/10.1016/j.neulet.20

treatment, course of illness, sociodemographic variables [45]. It
also rates global severity in particular domains (e.g. hallucina-
tions, delusions severity).

 The Interview for the Retrospective Assessment of the Onset
of Schizophrenia (IRAOS) is a semi-structured interview aimed
 PRESS
ce Letters xxx (2016) xxx–xxx 3

at assessing onset of signs/symptoms as well as the temporal
sequence of these events [46]. The IRAOS can be administered to
both patients and informants, and data from medical charts and
clinicians also are included. The onset, course and termination
of all psychiatric episodes since the age of 12 years are recorded
[46].

- The Symptom Onset in Schizophrenia Inventory (SOS) includes
an interview guide and a rating scale to characterize severity
and onset date of 15 prodromal and four psychotic symptoms,
estimating both the onset of prodromal and syndromic psychosis
[47].

- The Circumstances of Onset or Relapse Schedule (CORS) is a
semi-structured interview administered at the start of psychiatric
treatment and aimed at assessing the patient’s status and willing-
ness to engage in treatment, the circumstances that prompted
the current treatment as well as demographic data and a medical
history [48].

- The Nottingham Onset Schedule (NOS) was designed specifically
to assess early psychosis and to aid in identifying time-points for
measuring DUP [49].

Some intrinsic methodological aspects of DUP have to be kept in
mind. First, DUP is nearly always assessed retrospectively, so that
it may  be affected by recall bias. Second, recollection of onset data
may  be further hampered by acute psychotic symptoms, conceptual
disorganization and cognitive impairments present in the patient
at the time of assessment, during an acute episode [42]. Patients’
cooperativeness may  be also hampered by acute symptoms. For
this reason a consensus evaluation was  proposed, similarly to other
difficult assessment such as adherence to treatment, in order to
combine different sources of information [42,50]

2.3. Structural alterations

It has been hypothesized that DUP is not a causal factor for poor
outcome, but rather a marker for a more severe manifestation of SCZ
[51]. As such, severe cases would develop in a manner that would
lead to delayed detection and initiation of treatment. This is con-
sistent with the poorer clinical outcomes shown at both short- and
long-term follow-up by patients with an insidious onset of SCZ [52].
It is also possible that the relationship between DUP and outcome is
mediated by social support, so that an extended DUP compromises
patients’ social resources, with negative implications for prognosis
[53].

Alternatively, periods of untreated psychosis may  be ‘biolog-
ically toxic’ to the brain. This neurotoxicity would occur via
several mechanisms, including glutamatergic excitotoxicity, ele-
vated dopamine levels, and persistent catecholaminergic activity
[54–57]. Furthermore, prolonged stress resulting from DUP may
activate the hypothalamic-pituitary-adrenal axis, leading to greater
glucocorticoid secretion which, in turn, may  contribute to neuronal
damage [58].

A recent meta-analysis including 48 studies aimed at assessing
a possible relation between DUP and brain structural alterations
detected with structural neuroimaging [59]. The neuroimaging
techniques used by the studies were computed tomography, mag-
netic resonance imaging, MRI  with voxel-based morphometry, and
diffusion tensor imaging. Less than one-fifth of the studies found
an association between DUP and brain structure in first-episode or
treatment naïve patients, showing some evidence of a clustering
of significant associations in brain regions considered important
 untreated illness as a key to early intervention in schizophrenia:
16.10.003

for psychosis, but with low proportion of significant associations,
inconsistent across studies. More in details, the structures found to
be correlated with DUP were clustered in the cerebellum (50% of
examined structures statistically significant), occipital lobe (33%),
temporal lobe (14%), limbic system (14%), and other regions (60%)
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59]. Globally, conclusions on the possible relation between DUP
nd brain structural alterations could not be drawn, as most of the
tudies included small samples and other important methodologi-
al limitations.

A more recent study, not included in the previous meta-analysis,
as conducted using multi-channel near-infrared spectroscopy, a

ecently developed functional neuroimaging technology allowing
on-invasive hemodynamic measurement of neural activity in the

rontotemporal regions [60]. Patients in the sample, consisting of
2 SCZ patients divided into short treatment (≤6 months, n = 33) or

ong treatment (>6 months, n = 29), performed a verbal fluency task.
ignificant associations between a longer DUP and decreased cor-
ical activity approximately at the left inferior frontal, left middle
rontal, left postcentral, right precentral, bilateral superior tempo-
al, and bilateral middle temporal gyruses were found, whereas no
ssociations between DUP and brain cortical activity were observed
n the short treatment group [60].

. Course of illness and DUP in clinical practice

.1. Predictors of treatment and outcome

DUP seems to exert an effect on response to pharmacological
CZ treatments. Longer DUP seems associated to a worse response
o treatment [61]. In the meta-analysis by Perkins and cols. [62]
horter DUP was  associated with greater response to antipsychotic
reatment, as measured by severity of global psychopathology,
ositive symptoms, negative symptoms, and functional outcomes.
nfortunately, due to differences in the methods of analysis of

he variable “response to treatment” across the different studies
ncluded, meta-analytic techniques were not used to combine the
esults.

The mechanism underlying the fact that DUP could affect treat-
ent response is not clear. DUP most probably affects treatment

n a way that might confound the association between DUP and
utcomes in SCZ. For instance, some confounders, such as tempera-
ent and other personal characteristics, may  simultaneously affect
UP and treatment adherence [63]. Indeed, personality domains

hould be taken into account in order to better understand the
henomenology of early-course psychotic disorders as neuroticism
eems positively related to DUP, whilst extraversion, agreeable-
ess, and conscientiousness negatively correlate with DUP [64].

nterestingly, attachment security, DUP and insight were observed
o predict recovery from negative symptoms at 12 months in SCZ
atients, possibly because attachment security is characterized by
penness to seeking help [65].

The correlation between long DUP and poor outcome in the first
ears of illness has been systematically shown [20,62]. A longer DUP
as been associated with poorer functioning and quality of life as
ell as increased symptoms, including positive psychotic symp-

oms, particularly for patients with a deterioration in premorbid
ocial functioning [20,66]. It is possible that long DUP can reflect
haracteristics of the psychosis itself rather than a consequence of
elay in treatment [67].

In naturalistic studies, a prolonged DUP appears to be linked
o poorer outcomes in terms of quality of life, social functioning,
nd cognitive skills, especially among patients with an insidious
nset [68]. Even after more than 4, 8 and 12 years of follow-up,
horter DUP was associated with decreased severity of positive and
egative symptoms and greater remission rates, as well as overall
Please cite this article in press as: A. Murru, B. Carpiniello, Duration of
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unctioning and quality of life [32,69,70]. Notably, these associa-
ions were independent of potential confounding variables such as
ge, gender, diagnosis, premorbid adjustment, substance misuse
nd years spent in education, arguing against the notion that DUP
ay  be a proxy for other factors [71].
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An association between DUP and negative symptoms at initial
treatment contact has been described [31]. However, the direction
of this relation is not clear. It does not automatically mean that
the symptom dimension actively acts on DUP, as it is likely that
negative symptoms at onset, along with premorbid dysfunction and
a subtle functional decline, could prevent active help seeking.

A retrospective study on a sample of 88 patients followed for an
average period of 25 years associated shorter DUP to a more favor-
able course of illness in SCZ, measured with direct indicators such
as number of hospitalizations, recurrences and severity/functional
assessment with the GAF scale [16]. Patients who engage with pro-
dromal services, with a shorter DUP, seem less likely to have been
admitted to hospital and to have required compulsory treatment
when compared with patients who  did not present to services until
the first episode of psychosis [72].

Data from several meta-analyses converge on the predictive
value of untreated psychotic symptoms on the clinical and func-
tional outcomes among psychotic first-episode patients. A longer
DUP seems definitely associated with reduced symptomatic remis-
sion, an impaired level of functioning and, predictably, with a
poorer quality of life [20,62,73].

Coherently, a recent meta-analysis investigating the possible
relation of DUP and clinical, functional and social outcomes in SCZ,
[74] found a significant association between long DUP and poor
general symptomatic outcome, more severe positive and negative
symptoms and failure to achieve remission, as well as decreased
social functioning and global outcome, but no significant corre-
lation between DUP and employment, quality of life or hospital
treatment [74].

The possible association of family history of psychosis and DUI
and DUP has also been studied, with inconclusive results. DUP has
been found to be longer in patients with a family history of psy-
chosis [75] but also shorter [76]. In another study, a family history
of psychosis was  associated with a longer DUP, but not related to
the DUI [77]. It is possible that particular cultural and factors may be
responsible for explaining the discrepancies between these stud-
ies, especially with respect to culturally-specific treatment seeking
behaviors that may  delay onset of treatment, even if the extent to
which this may  happen is also debated [78].

3.2. Cognitive features

Cognitive impairment is a core feature of psychosis, and
most patients suffering from psychosis display neuropsychologi-
cal deficits long before symptoms onset and similar in magnitude
to those observed across different psychiatric disorders [79–82].
Cognitive deficits in first-episode SCZ patients involve several
domains (i.e. attention, memory, executive functions and psy-
chomotor speed), showing performances ranging from 0.5 to 1.5
standard deviations below average values [38,83,84].

A possible role of DUP in the cognitive performance of first-
episode SCZ patients is in agreement with the notion that cognitive
functioning in first episodes is not a static phenomenon, and slight
to moderate improvements occur in the first months after starting
antipsychotic drug treatment [20]. Nonetheless, evidence on this
theoretic assumption is not conclusive at best.

A 6-month study conducted on 77 drug-naïve, first-episode SCZ
patients showed that those with a short DUP with negative or posi-
tive symptoms outperformed patients with a long DUP  on memory
tasks and a pre-attentional visual task but not on measures of verbal
fluency, attention, reaction time, visual processing and executive
 untreated illness as a key to early intervention in schizophrenia:
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functions [85]. In a prospective 3-years follow-up study conducted
on a sample of 99 first-episode Chinese patients, DUP exerted dif-
ferential effects on various cognitive domains, especially visual and
verbal memory deficits, even after adjustment for potential coun-
founding variables [86].
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Table  1
Correlates of the different facets of DUP in SCZ.

DUP Symptom
Dimensions

Correlates

Positive Hallucinations Better insight
Delusions Worse general symptom/functioning

Negative Negative/poor response to treatment
Cognitive Doubtful.

Possible involvement of executive functions/Evidence on no correlations in the long
term

Functional decreased social functioning and global outcome,
Structural alterations Structural neuroimaging Scant, inconstant significant associations (cerebellum > occipital lobe > temporal

lobe > limbic system)
Functional neuroimaging ↓cortical activity in: left inferior and middle frontal gyruses, left postcentral gyrus,

right p
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otes. ↓ = decreased; DUP = Duration of Untreated Psychosis; SCZ = Schizophrenia.  See 

The association of shorter DUP with greater improvement in
xecutive functions in first-episode SCZ was also observed in an
arly-onset (before age 18) sample of 66 first-episode SCZ patients,
ollowed prospectively for 2 years [87]. However, the nature of
he association between DUP and executive functions is yet to be
nderstood. It is not clear whether is a causal pathway between

onger DUP and poorer outcome or, conversely, whether the rela-
ionship between DUP and outcome is a spurious finding, with no
irect causal link between them [87,88].

Studies reporting no significant association between DUP and
ognitive performance were also published [89–93], and no cor-
elation to worse cognitive performance was found in the large
rst-episode cohort from the EUFEST Study [94]. DUP was also not
ssociated with cognitive or social deterioration in a sample of 101
hinese first-episode SCZ patients [95]. Similarly, another study
onducted on a sample of 60 first-episode SCZ patients showed
o association between DUP and cognitive performance, measured
ith different operativizations of cognition [96].

The longest follow-up so far on a first-episode cohort was
ecently presented, showing no relationship between DUP and a
eurocognitive composite score created for this 10-years follow-
p of 261 first-episode patients [97]. This finding, however, has
o be interpreted in the light of at least three aspects. First, the
se of a neurocognitive score may  have lost a specific correlation
etween DUP and some cognitive domain. Second, patients who
emit without relapse in the first year had a better neurocognitive
ourse throughout the follow-up period compared both to those
ith unstable remission and to those with continuous psychosis

n the first year, and DUP was accordingly shorter in the stable
emission subgroup. Last, the distribution of first and second gen-
ration antipsychotics throughout the sample was not controlled,
ntroducing a potential bias. Also, a unidimensional approach to
UP, without differentiation of its underlying psychopathological
imensions, may  have failed to allow for a prediction of early-
ourse symptomatology and functioning. (Compton 2011).

Taken together, the evidence on the possible, inverse relation
etween cognitive performance and DUP in SCZ does not seem
onclusive.

A summary of the correlates of different components of DUP
ith clinical, functional and structural outcomes in SCZ is presented

n Table 1.

. Interventions
Please cite this article in press as: A. Murru, B. Carpiniello, Duration of
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Schizophrenia should not be considered an unavoidably deteri-
rating illness [98]. For this reason, early intervention could ensure

 more favorable prognosis [99,100]. Early interventions during the
ltra-high-risk and first-episode stages of the illness have increas-

ngly been investigated, especially in terms of cognitive behavioral
recentral gyrus, bilateral superior and middle temporal gyruses

 text for full description.

therapy and antipsychotic medications [101] The overall aim is
to provide treatment and secondary prevention to reduce relapse,
cope with symptoms, and promote recovery following the initial
onset of psychosis [102,103].

Early intervention in psychosis can be defined as comprising
three foci or stages: ultra-high risk, first episode, and the recovery
or critical period [104]. The concept of screening and prevention in
schizophrenia hinges on SCZ somehow manifesting itself before the
onset of the disease. Historically, a first line of research on pre-onset
SCZ focused on the developmental trajectories of children destined
later to develop SCZ, and established that there were small, but
detectable, group differences between the pre-SCZ children and
their peers in terms of motor, social, and cognitive development
[105]. Despite the fact that differences were detectable between
pre-SCZ children and their peers as early as 2 years of age, these
differences were very small, with the great majority of pre-SCZ
children scoring well within the normal range [105]. An “ultra-
high risk” group for early transition to SCZ was identified [106]
and esteemed to have a relative risk of 40% compared to the inci-
dent rate of psychotic disorders in the general population [107].
Still, this sub-population bears a high and significant false positive
rate of 60–80%, pointing at a low feasibility of systematic screening
procedures in the general population [102].

Strategies aimed at universal primary prevention have also been
applied. Extensive public information campaign conducted to edu-
cate the general population, schools, and health professionals alike
on the signs and symptoms associated with SCZ showed that an
actual improvement in the detection of high-risk individual is pos-
sible [108]. However, its cost-effectiveness may  be questionable,
and it bears a very high risk for false positives attending to mental
health facilities [23].

The first clinical service for individuals potentially prodromal
for psychosis (Personal Assessment and Crisis Evaluation Clinic)
was set up in 1995 in Melbourne, Australia, on the basis of the
ultra–high-risk criteria [109]. Following the Melbourne example,
other Early Intervention services followed. These specialized inter-
ventions, focusing treatment on high risk states, were associated
with lower risk of psychosis at 12 months, and at 24 and 36
months [110,111]. Follow-up data showed that specialized units
may  contribute reducing significantly DUP. In a Norway-based
early-detection area DUP was reduced from a median of 26 weeks to
5 weeks, while the usual-detection area had a median of 16 weeks
[112]. Patients from the early detection area also showed fewer
positive and negative symptoms at presentation, at 2 years, and
 untreated illness as a key to early intervention in schizophrenia:
16.10.003

at 5 years, and they had fewer negative, cognitive, and depressive
symptoms at 2 and 5 years [113]. Early detection of first-episode
psychosis appears to increase the chances of milder deficits and
superior functioning also after 10 years, so that the timing of inter-
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ention seem to have a predictive outcome over the course of SCZ
114].

A  recent meta-analytical investigation of risk stratification
cross different clinical high risk for psychosis subgroups tested the
ypothesis of heterogeneous risk levels in the high risk population
115]. People with brief limited intermittent psychotic symptoms
epresent a separate risk subgroup compared with the attenuated
sychotic symptoms, and should be considered separately in future
tudies on clinical high risk populations [111,115].

Early intervention programs thus confirm, at least partially, their
ole for the reduction of DUI and DUP in special, ultra-high risk
opulations. Actually, new results from a study considering the

mpact of improvements in diagnostic and treatment algorithms
ver time in DUP support a role on the progressive reduction of
UP in recent years [10]. To further reduce DUP, better links are
eeded between primary care, emergency rooms, criminal justice
nd psychiatric services [116]. Multi-component interventions for
rst-episode psychosis may  be both clinically-beneficial and cost-
ffective [117]. Cognitive-behavioral interventions seem to bear
he strongest evidence in preventing a first episode of psychosis
118–120]. Evidence on pharmacological treatments (e.g. antipsy-
hotics, omega-3 fatty acids) do not appear as solid [120].

The diffusion of specialized early Intervention programs also
llows for an indirect reduction of DUI and DUP, as earlier stud-
es of pathways to care have found stigma and a lack of knowledge
f symptoms and treatment services to be important barriers to
elp seeking, while support from significant others is considered
ne of the most important facilitating factors [121].

. Conclusions and future directions

DUI is a clinical concept that recognizes different intrinsic and
xtrinsic components. When considering the course of SCZ, DUI’s
ore operative definition, DUP, is associated with a worse clini-

al outcome, highest rates of comorbidities and a negative relation
ith response to treatments.

The correlation between long DUP and poor long-term in SCZ is
mall, and it is possible that other factors have a stronger impact
n determining illness outcome. Considering this, a direct action on
UP such as the one developed with early interventions may  have a
ositive impact on the long-term outcome of SCZ, so that it should
e implemented systematically.

In order to better understand the pretreatment prognostic fac-
ors in SCZ, the concept of DUP should evolve beyond the notion of

 unidimensional duration measure into a multidimensional con-
truct.

Future research in the field of untreated psychotic disorders
hould aim at providing a better operative definition of DUP, possi-
ly taking into account the different symptomatic dimensions that
onstitute the core of clinical alterations in SCZ.

A structured improvement of early detections, such as First-
pisode Units that allow for a systematic follow-up of high risk

ndividuals (such as SCZ patients’ siblings) have improved the
etection of psychotic disorders and shortened the DUP. People
ith brief limited intermittent psychotic symptoms represent a

eparate, special high risk subgroup and should be carefully mon-
tored. Secondary prevention should be encouraged, as the start of
n early treatment allows preventing recurrences and chronicity.
Please cite this article in press as: A. Murru, B. Carpiniello, Duration of
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Also, research on novel pharmacological treatments should con-
ider the evaluation of the weight of DUP in the response rates
hown by patients in trials, in the light of a coherent progression
owards a more stratified and personalized treatment plan for each
ndividual patient.
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