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The duration of untreated psychosis (DUP) is a key determinant in the severity of symptoms in patients with
schizophrenia. DUP is a modifiable factor that if reduced can improve patient outcome and treatment response.
We sought to decrease DUP in rural Argentina by instituting annual training of local health agents to better
identify signs of mental illness and offer earlier intervention. DUP was estimated using Schedules of Clinical
Assessment in Neuropsychiatry (SCAN). Ongoing training was correlated with a reduction in DUP. Reducing
DUP through better screening can decrease the psychosocial burden of disease and improve the trajectory of
psychosis.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

The duration of untreated psychosis (DUP) is the amount of time
that elapses between the appearance of psychotic symptoms and the
initiation of an adequate pharmacological treatment. Even though the
onset of psychotic phenomena is often elusive, a variety of methods
have been developed to ascertain it objectively. Albeit with the limita-
tions attendant to its accurate determination, DUP predicts the initial
clinical course of schizophrenia. Indeed, longer DUP probably has a
neurotoxic effect that may result in reduced cortical thickness (Guo
et al., 2013) and cognitive impairment (Rapp et al., 2013). Furthermore,
longer DUPs are related with shorter periods of symptom remission,
longer hospitalizations, less treatment adherence, increased risk of
depression and suicide, substance abuse, and higher costs of treatment
(Yung et al., 2007). DUP can be influenced by the insidious onset
of symptomatology, the lack of public awareness, and the stigma associ-
ated with mental illness. Thus, DUP is a modifiable factor whose reduc-
tion can improve patient outcomes and increase the effectiveness of

pharmacological treatment (McGlashan, 1999; Penttilä et al., 2013).
Hence, the prolongation of DUP is a serious public health issue with
complex socio-cultural and pathophysiological implications. Here we
describe the impact of yearly training of primary care health agents
(HA) in the province of Jujuy, Argentina, on DUP in all cases of never
treated psychosis detected during a 7 years surveillance program as
part of the Investigation of Movement Abnormalities and Genetic of
Schizophrenia study (IMAGES).

TheMinistry of Health of the Province of Jujuy has a primary care in-
frastructure heavily dependent on the use of HA, who are members of
each community, typically with high school level education, familiar
with the culture, the language, and the attitudes towards self-care in
their environment. For HA assignment, the province is divided in 21
districts covering its three geographical regions, namely, the valley,
the jungle, and the highlands. Within each district, HA are assigned to
monitor, educate, and facilitate access to care for a small number of
households, resulting in complete or near complete coverage of the
population. Each household is visited at the least two times per year,
and HA are charged with the epidemiological surveillance of communi-
cable diseases, health education for primary prevention, vaccination
campaigns, prenatal and pediatric well-care, and of engaging and refer-
ral of community members in the health system. Prior to the onset of
the study reported here, HA had never received training in mental
health.
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2. Methods

2.1. Targeted training of HA

Beginning in 2004, we carried out annual training of all HA in the
province in three sessions, one for each geographical region (valleys,
jungle, and highlands). The province has a population of 672.260 ac-
cording to the 2010 census, with 373.705 belonging to First Nations.
The total number of agents on year 1 of the study was 650 and on
year 7, 821. Turnover is minimal, so most of the HA had training in all
years, and all of them had at least two trainings. Each training session
lasted 3 hours and included lectures and printed materials focused on
general knowledge about the signs and symptoms of severe mental ill-
ness (psychosis, mood or affective symptoms, disabling anxiety, alcohol
and substance abuse), basic knowledge about risk factors, and practical
instructions on riskmanagement and referral for specialty care. HA fund
of knowledge regarding mental health/illness was evaluated by admin-
istration of a brief questionnaire immediately before and after sessions
to enhance their engagement in the process, but the primary outcome
of the training was considered the number of appropriate referrals to
theMental Health system. Prior to 2004, HA did not receive any training
whatsoever on mental health or psychiatric diseases. Assessment of
training outcomes was achieved by administration of a brief question-
naire to evaluate HA knowledge of mental illness immediately before
and after each session. Of note, the primary purpose of the treatment
was not necessarily to increase the HA fund of knowledge regarding
mental illness but rather to increase awareness and promote early refer-
rals to specialty care.

2.2. Diagnostic ascertainment and assessment of DUP

All protocols used in this study were approved by the Ethics Com-
mittee of the Province of Jujuy and by the Morsani College of Medicine
IRB at University of South Florida. As part of the IMAGES study, HA
were instructed to notify the Direction of Mental Health upon detection
of any cases of severe mental illness. A determinationwasmade on first
contact of the acuity of the symptoms, and appropriate actions were
taken to ensure the safety of the patient and his/her family (including
dispatch of an ambulance for hospitalization if necessary and feasible
for the person's location). Once safety was ensured, investigators of
the IMAGES study were immediately sent to evaluate the new patient
in his/her place of residence (or in the Hospital Nestor Sequeiros if
admitted). At this point, two possible routes would be followed. If the
person and his/her family were interested in participating in research,
they were enrolled in the IMAGES study after written informed consent
was obtained. Alternatively, if they were not interested, appropriate
care was provided free of cost under the universal coverage provincial
system. Assessment consisted of semi-structured interviews with the
World Health Organization's SCAN (Schedules of Clinical Assessment
in Neuropsychiatry), and if criteria for a diagnosis of schizophrenia
were met, neuropsychological assessment, neurological exam, and
transcranial ultrasound were collected. Inclusion criteria for the
study were a diagnosis of DSM-IV schizophrenia (by two independent
SCAN raters), age 18 to 65 years, absence of comorbid neurological
or psychiatric disorders or substance abuse, and ability to provide
informed consent.

2.3. Schedules of clinical assessment in neuropsychiatry (WHO SCAN)

SCAN consists of a series of phenomenological assessment tools, a
glossary of psychopathology, and software tools for administering the
interviews, and algorithms to render a diagnosis in either ICD or DSM
diagnostic systems (Wing et al., 1990). In a study using trained clini-
cians and videotaped interviews, the agreement per interviewer with
regard to the reference diagnoses ranged from 87% (diagnostic group)
to 94% (diagnostic cases), and agreement on the syndrome level

(without duration and interference criteria of DSM-IV) was excellent
(Rijnders et al., 2000). Using the same methodology (blind scoring of
videotaped interviews), we found very high inter-rater reliability for
part 1, part 2, and the psychosis sections of SCAN (Table 1). SCAN has
being field tested in 20 centers in 11 countries, including ours (http://
whoscan.org).

2.4. Estimation of DUP

SCAN provides semistructured items to record the age of onset of
prodromal symptoms, the age of onset of first psychotic symptoms,
the age of the first recognition of the illness, and the age at which treat-
ment began. These dates were estimated using direct questioning of the
subject, collateral information from family members and any alternate
sources of information, such as health or school records when available.
We estimated onset of DUP as the time fromwhich psychotic symptoms
have occurred. In addition,we completed the SymptomOnset in Schizo-
phrenia Inventory (SOS), which rates the presence and dates of onset of
general prodromal, positive, negative, and disorganized symptoms, as
well as a clinician, family, and patient global rating of onset of illness
(Perkins et al., 2000).

Table 1
Interrater reliability of SCAN Part 1 (somatoform, anxiety, mood, and substance use
disorders), SCAN Part 2 (psychotic disorders), and individual sections for hallucinations
(section 17), experiences of thought interference and replacement of will (section 18),
delusions (section 19), motor and behavioral symptoms (section 22), and speech abnor-
malities (section 24). Three raters independently score videos of the same interviews
(n = 30). Cohen's kappa scores are provided.

Kappa STD

Scan part 1 0.54 0.17
Scan part 2 0.76 0.28
Scan section 17 1.00 0.00
Scan section 18 0.68 0.30
Scan section 19 0.80 0.45
Scan section 22 0.56 0.38
Scan section 24 0.82 0.21

Fig. 1. Average DUP (panel a) and average number of referrals to specialty care
(panel b) for years with and without training. Error bars represent SD.
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