TESIS DOCTORAL

Consumo de cannabis y otros factores ambientales

en el primer episodio de psicosis

Maria Luisa Barrigbn Estévez
Universidad de Granada

Mayo 2013



Editor: Editorial de la Universidad de Granada
Autor: Maria Luisa Barrigon Estévez

D.L.: GR 1064-2014

ISBN: 978-84-9028-970-9






Como Directores de la Tesis constatamos que este trabajo retine todos
los requisitos de contenido, teéricos y metodoldgicos para ser admitido a tramite,
a su lectura y defensa publica, con el fin de obtener el referido Titulo de Doctora,
y por lo tanto AUTORIZAMOS Ia presentacion de la referida Tesis para su

defensa y mantenimiento de acuerdo con lo previsto en el Real Decreto 99/2011,
de 28 de enero,

Granada, 14 de mayo de 2013.

Los directores de la tesis

Wl i Il
|

Fdo.: Manuel Gurpegui Fdo.: Miguel Ruiz Veguilla






Al firmar esta tesis doctoral, la doctoranda, Maria Luisa Barrigon Estévez,
y los directores de la tesis, Manuel Gurpegui Fernandez de Legaria y Miguel Ruiz
Veguilla, garantizamos que el trabajo ha sido realizado por la doctoranda bajo la
direccién de los directores de la tesis y, hasta donde nuestro conocimiento
alcanza, en la realizacidén del trabajo se han respetado los derechos de otros

autores a ser citados, cuando se han utilizado sus resultados o publicaciones.

Granada, 14 de mayo de 2013.

Los directores de la tesis La doctoranda

7

Fdo.: Manuel Gurpegui Fdo.: Maria Luisa Barrigén

Fdo.: Miguel Ruiz Veguilla






Consumo de cannabis y otros factores ambientales

en el primer episodio de psicosis

Memoria para optar al Grado de Doctora por la Universidad de Granada
presentada por
Maria Luisa Barrigbn Estévez

Licenciada en Medicina y Cirugia, Especialista en Psiquiatria
Alumna de Doctorado del Programa de "Psiquiatria y Cuidados Comunitarios"
Departamento de Psiquiatria

Universidad de Granada

Directores:

Dr. Manuel Gurpegui Fernandez de Legaria

Catedratico de Psiquiatria
Grupo CTS-549, Instituto de Neurociencias “Federico Oloriz”

Centro de Investigacion en Biomedicina (CIBM), Universidad de Granada

Dr. Miguel Ruiz Veguilla

Médico Especialista en Psiquiatria,
Grupo “Neurodesarrollo y Psicosis”, Instituto de Biomedicina de Sevilla (IBIS)

Hospital Universitario Virgen del Rocio, Sevilla

Mayo 2013







Seis eran los hombres de Indostan,

tan dispuestos a aprender,

gue al elefante fueron a ver

(Aungue todos eran ciegos),

Pensando que mediante la observacion

su mente podrian satisfacer.

El primero se acerco al elefante,
Y cayéndose

sobre su ancho y robusto costado,
en seguida comenzé a gritar:
"iSanto Dios! jEl elefante

es muy parecido a una pared!"

El segundo, palpando el colmillo,
exclamo: -"jCarambal! ¢ Qué es esto
tan redondo, liso y afilado?

Para mi esta muy claro,

jesta maravilla de elefante

es muy parecido a una lanza!"

El tercero se acerco al animal,
y tomando entre sus manos
la retorcida trompa,
valientemente exclamé:
"Yaveo," dijo él, "jel elefante

es muy parecido a una serpiente!"

El cuarto extendié ansiosamente la mano
y lo palpé alrededor de la rodilla:
"Evidentemente, a lo que mas se parece esta bestia

estd muy claro," dijo él,






"Es lo suficientemente claro que el elefante

jes muy parecido a un arbol!"

El quinto, quien por casualidad toco la oreja,
Dijo: "Incluso el hombre mas ciego

es capaz de decir a lo que mas se parece esto;
Niegue la realidad el que pueda,

Esta maravilla de elefante

jes muy parecido a un abanico!"

El sexto tan pronto comenzd

a tantear al animal,

agarro la oscilante cola

gue frente a él se encontraba,
"Yaveo," dijo él, "jel elefante

es muy parecido a una cuerda!"

Y asi estos hombres de Indostan
discutieron largo y tendido,

cada uno aferrados a su propia opinion
por demas firme e inflexible,

aunque cada uno en parte tenia razoén,

iy al mismo tiempo todos estaban equivocados!

Los Ciegos y el Elefante

John Godfrey Saxe
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Resumen

RESUMEN

Objetivos. Se han identificado distintos factores ambientales de riesgo y predictores del curso
de esquizofrenia. Entre los factores ambientales de riesgo, el consumo de cannabis y el haber
sido victima de trauma infantil son los dos que despiertan mas interés. Entre los predictores del
curso, la duracion de la psicosis sin tratar ha demostrado una relacion modesta con el curso de
la enfermedad. En la presente tesis doctoral, se replican hallazgos relativos a la confirmacion
de los dos factores de riesgo mencionados, y se estudian algunos factores que pueden influir
en la duracion de la psicosis sin tratar.

Método. Se realizan tres subanalisis de una muestra de pacientes en los primeros cinco afos
de su enfermedad psicética, mayoritariamente en el primer episodio psicotico; y un andlisis de
una muestra poblacional de consumidores de cannabis obtenida mediante la técnica de

muestreo de bola de nieve.

Resultados. La edad de inicio de psicosis es menor en consumidores de cannabis que en no
consumidores y existe un efecto dosis-dependiente. En poblacién no clinica, los consumidores
diarios de cannabis presentan cuatro veces mas alucinaciones auditivas que los consumidores
no diarios y cinco veces mas fendmenos psicoticos de los considerados por Kurt Schneider
como de primer rango. El consumo de cannabis y el haber sido victima de trauma en la infancia
contribuyen, de manera independiente, al desarrollo de psicosis; también el rasgo neuroticismo
de la personalidad ejerce una contribucién independiente. Los trastornos psicéticos afectivos
tienen una menor duracion de la psicosis sin tratar. El apoyo social (amplio) disminuye la

duracién de la psicosis sin tratar en pacientes con un bajo neuroticismo.

Conclusiones. Se comprueba que el consumo de cannabis y el haber sido victima de trauma
en la infancia ejercen como factores de riesgo para psicosis. Encontramos que el apoyo social

amplio modifica la duracion de la psicosis sin tratar.
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1. VALIDEZ DEL CONSTRUCTO "ESQUIZOFRENIA"

La esquizofrenia es una enfermedad mental grave y crénica que causa un gran
sufrimiento a las personas afectadas y a sus familiares, ademas de un enorme coste
econémico y humano (Murray y Lopez, 1997). Ha llegado a ser descrita como "la peor
enfermedad que afecta a la humanidad" (Tandon et al., 2008). Su estudio es de gran interés
para la psiquiatria actual, como lo demuestra la cantidad de articulos que encontramos
mediante una busqueda simple, en PubMed, de la palabra "schizophrenia": el nUmero es de
5767 articulos publicados en el afio 2012, que aumentan a 7384 si afiadimos el término
"psychosis" a la busqueda. A pesar de toda esta produccion cientifica, aun hay importantes
lagunas que rellenar en el conocimiento de la esquizofrenia, sin que la cantidad creciente de
informacién refleje un mayor conocimiento de la enfermedad, como se puede apreciar en la

pagina web del Schizophrenia Research Forum (http://www.schizophreniaforum.org/ -

acceso 14 de mayo de 2013)

El ndmero inaugural de la revista periédica Schizophrenia Research (1988) se inicia
con un articulo que revisa los datos conocidos sobre la esquizofrenia, reproducibles y que
ayudaban a la comprensién de la enfermedad (Tandon et al., 2008). En 2008 la misma revista
inicia una serie de articulos bajo el titulo general de Schizophrenia, "just the facts" con el mismo
objetivo que el articulo inicial, tras veinte afios de conocimiento acumulado (Tandon et al.,
2008; Keshavan et al., 2008; Tandon et al., 2009; Tandon et al., 2010; Keshavan et al., 2011;
MacDonald y Schulz, 2009). Asi, en sucesivos articulos presentan 77 hallazgos, agrupados por
categorias (etiologia, fisiopatologia, manifestaciones clinicas y tratamiento) que confluyen en 8

con alta reproducibilidad, consistencia y un papel central en la enfermedad.

Un proyecto paralelo a esta serie de articulos, el mencionado Schizophrenia Research
Forum pretende acercarse de forma similar a un mejor conocimiento de la esquizofrenia. En un
articulo publicado en la revista Schizophrenia Bulletin (MacDonald y Schulz, 2009), se agrupan
los 22 datos que se conocen con certeza acerca de la esquizofrenia, en distintas categorias:
datos basicos, datos etiolégicos, datos patologicos y datos conductuales. Estos mismos

hechos, con una vision mas dinamica, se pueden consultar en la pagina web del Schizophrenia



Research Forum. Llama la atencidon cémo el primer dato sefialado en el grupo de datos basicos

es que "la esquizofrenia tiene una presentacion heterogénea..."

Estas iniciativas representan una propuesta de “deconstruccion de la esquizofrenia” y
han generado una cantidad considerable de correspondencia (Morris y Insel, 2011; MacDonald
y Schulz, 2011; Carpenter, 2011; Kapur, 2011; van Os, 2011; Keshavan et al., 2013), lo que
demuestra el interés que despierta el asunto en la comunidad de estudiosos de la

esquizofrenia.

Representado un paso mas en esta controversia, algunos autores abogan directamente
por la necesidad de abandonar el constructo esquizofrenia (Bentall et al., 1988; Craddock y
Owen, 2005; Greene, 2007). Otros, atendiendo a lo estigmatizante del término, proponen
mantener el constructo pero cambiar el nombre (Levin, 2006; Sato, 2006; Chopra y Doody,
2007; Greene, 2007; Kingdon et al., 2008). En respuesta a estas propuestas Tandon et al.
(2009) reconocen que llevamos mas de un siglo hablando de esquizofrenia sin que esté clara
su etiologia y fisiopatologia y con tratamientos de resultados modestos sobre la enfermedad,
pero al mismo tiempo apuestan por la validez del constructo apoyandose en un perfil clinico
definido para la esquizofrenia, que satisface los criterios diagnosticos para una entidad
nosolégica valida, mas que otros diagnésticos en psiquiatria y que tiene una conceptualizacion
similar a lo largo del mundo (Tandon et al., 2009). Asi, proponen un proceso de reconstruccion,
tras la agrupacion de los datos conocidos y bien establecidos, para una posterior redefinicion
de la enfermedad. Para esta posterior redefinicion sefialan diez aspectos clave: 1) mejor
definicion de fenotipo; 2) empleo de categorias frente a dimensiones; 3) establecer un
estadiaje de la enfermedad; 4) empleo de fenotipos intermedios; 5) definiciébn de estructuras
latentes; 6) modelos integrativos; 7) aproximacién personalizada; 8) diferenciar causas,
consecuencias y fenomenos compensatorios; 9) redefinir y desarrollar hipotesis testables; y 10)

repensar la terminologia actual.
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2. BUSQUEDA DE DIMENSIONES SINTOMATICAS Y ENDOFENOTIPOS

El debate sobre la validez del constructo esquizofrenia no es nuevo y refleja una
dificultad en aproximarse a la enfermedad, que reside principaimente en su gran
heterogeneidad. Por eso, para conocer la enfermedad y los factores etiopatogénicos implicados
en su desarrollo, en investigacion en psicosis lo habitual no es el estudio de las categorias
clasicas que se incluyen en las clasificaciones diagndsticas actuales, sino que la aproximacion
a la esquizofrenia (y al resto de psicosis) se viene realizando a través de sintomas o

dimensiones sintomaticas y de endofenotipos (Obiols, 2000; Tandon et al., 2009)

En un curioso trabajo, Braff et al. (2013) demuestran el escaso uso de los subtipos de
esquizofrenia en la literatura cientifica relevante. En su estudio cuantifican el uso de los
subtipos de esquizofrenia en articulos de revistas de alto impacto en psiquiatria (Molecular
Psychiatry, American Journal of Psychiatry, Archives of General Psychiatry, Schizophrenia
Bulletin y Biological Psychiatry) desde 1990 a 2010 en tres momentos (1990, 2000 y 2010) y
encuentran una disminucién en el uso de los subtipos de esquizofrenia desde un 29% en 1990

a menos de un 10% en 2010 .

Los rasgos clinicos de la esquizofrenia se pueden separar en varias dimensiones
sintomaticas: positiva, negativa, desorganizacién, cognitiva, afectiva y motora. Estos
agrupamientos de sintomas han sido ampliamente replicados en numerosas cohortes de
pacientes (Van Os et al., 1999; Lykouras et al., 2000; Peralta y Cuesta, 2001) y se relacionan
con el curso y la respuesta al tratamiento. Se puede establecer un paralelismo entre
dimensiones y subtipos de la enfermedad: positiva-paranoide, negativa-simple, desorganizada-
desorganizada, afectiva-esquizoafectiva, motora-cataténica. La diferencia fundamental con las
categorias es que no hablamos de personas que expresan uno de los sindromes, sino de la
expresion de diferentes proporciones de sintomas o dimensiones. (Tandon et al., 2009).
Ademas, las distintas dimensiones pueden reflejar distintos procesos etiopatogénicos
subyacentes (Fanous et al., 2012; Collin et al., 2012). Acercandose a esta vision, el préximo
DSM5 elimina los subtipos de esquizofrenia y a cambio define una serie de dominios

sintomaticos (distorsion de la realidad, sintomas negativos, desorganizacion, deterioro



cognitivo, sintomas motores y sintomas afectivos) y sugiere su medida en cada paciente

mediante una escala sencilla de 0 a 4 (Carpenter y Tandon, 2013)

Otra forma de estudiar la enfermedad solventando la heterogeneidad ha sido el estudio
de los endofenotipos o fenotipos intermedios, que suponen un punto intermedio entre el
genotipo y el fenotipo y son rasgos o marcadores biol6gicos que representan la vulnerabilidad
genética o propension a la enfermedad (Ritsner, 2009). Los endofenotipos se asocian con la
enfermedad, representan un rasgo y no un estado, aparecen en familiares no afectos (ya que
representan la vulnerabilidad a la enfermedad, no la enfermedad en si misma) y ademas se
presentan en la poblacion general (Gottesman y Gould, 2003). El estudio de endofenotipos se
emplea en investigacion porque suponen un enlace mas directo con los genes que el fenotipo

(Allen et al., 2009)

La mayor parte de los endofenotipos identificados para la esquizofrenia fueron
revisados exhaustivamente por Allen y cols. (Allen et al., 2009), comparando su presencia en
pacientes con esquizofrenia, familiares de primer grado y controles sanos: anomalias
cerebrales estructurales y funcionales (volumen ventricular, volumen del planum temporale,
volumen del giro temporal superior, activacion durante la 2-back task en la resonancia
magnética funcional), procesamiento sensorial y potenciales evocados (inhibicion prepulso,
potenciales evocados P50, P300 y N400), alteraciones neuromotoras (movimiento ocular de
seguimiento, movimientos oculares sacadicos, dominancia manual y signos neurologicos
menores), medidas neuropsicologicas (memoria de trabajo, atencién, retraso en la respuesta

visuoespacial), alteracion en el flujo de niacina y anomalias fisicas menores.

3. MUESTRAS DE PRIMEROS EPISODIOS PSICOTICOS Y ESTUDIO DE FENOMENOS

PSICOTICOS EN LA POBLACION GENERAL

En la década de 1990 se empez6 a desarrollar un creciente interés por los primeros
episodios de las enfermedades mentales, entre ellas la esquizofrenia, lo que supuso cambiar
el objeto de estudio, del de la enfermedad establecida al de las fases iniciales, planteandose no

s6lo una forma diferente de estudiar la enfermedad, sino también un nuevo enfoque terapéutico
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(Vazquez-Barquero, 2005). Los estudios de primeros episodios han permitido solventar el
efecto de la medicacion en las alteraciones observables en la esquizofrenia y han supuesto
avances importantes en el conocimiento de la enfermedad. En 1992 (Keshavan y Schooler,
1992) revisando el estado de la incipiente investigacion en primeros episodios psicéticos,
encuentraron 53 estudios sobre primeros episodios, la mayoria de esos estudios adolecian de
un tamafio muestral pequefo, pues s6lo 13 superaban el nimero de 50 pacientes. De entre
todos, destacaba el estudio de Northwick Park (Johnstone et al., 1986; Johnstone et al., 1988;
Johnstone et al., 1991), con 253 pacientes. Esto supuso el principio del desarrollo y extension
de programas de primeros episodios que conjugan, por lo general, investigacion y un nuevo
modelo de atencién a la psicosis; entre otros, los programas EPICC (http://eppic.org.au/-
acceso 14 de mayo de 2013), PACE (http://oyh.org.au/- acceso 14 de mayo de 2013), FETZ
(http://www.fetz.org/index.html- acceso 14 de mayo de 2013) e IRIS (http://www.iris-
initiative.org.uk/ - acceso 14 de mayo de 2013). En Espafia, el primer estudio de primeros
episodios psicéticos comienzé en Santander como un registro de casos que di6 lugar al

programa asistencial PAFIP (Crespo-Facorro et al., 2005).

Por otra parte, y en consonancia con la idea de un continuum psicopatolégico para la
psicosis, se ha demostrado que en la poblacion general pueden aparecer sintomas psicéticos,
gue denominamos como ‘“experiencias psicoticas” para distinguirlos de las propias de la
enfermedad (van Os et al., 2009). Los factores de riesgo (genéticos y ambientales) son los
mismos para la expresion clinica y la subclinica de la psicosis (Johns y van Os, 2001; van Os et
al., 2009), por lo que es de gran interés estudiar las experiencias psicoticas en la poblacion
general. Pionero en estos estudios es el grupo de Jim van Os, con el desarrollo del cuestionario

Community Assessment Psychic Experiences (CAPE; Stefanis et al., 2002)

Por todas estas razones, el estudio de los sintomas al inicio de la enfermedad en
muestras de primeros episodios psicoticos y el estudio de experiencias psicéticas en poblacion
general son dos métodos interesantes para el estudio de la esquizofrenia y solventar el ya

citado problema de la heterogeneidad de la enfermedad.



4, MODELO ETIOLOGICO DE INTERACCION GENETICO-AMBIENTAL DE LA

ESQUIZOFRENIA

No existe una sola causa que lleve a la esquizofrenia, sino que se considera una
enfermedad causada por la interaccién de factores de riesgo genéticoS y ambientales, que han
de ser considerados en conjunto, ya que ninguno de ellos actia de forma aislada (Cougnard et
al., 2007; van Os et al., 2008). En estos momentos aln es necesario profundizar en el
conocimiento de estos factores, definir los fenotipos clinicos relacionados con una mayor
vulnerabilidad familiar, los factores de vulnerabilidad genética, los factores ambientales de
riesgo, los mecanismos epigenéticos por los que el ambiente modifica la expresién genética y

los mecanismos de interacciéon entre todos estos factores

A continuaciéon se repasan los factores de riesgo, primero genéticos y luego
ambientales, que han sido establecidos en un modelo etiolégico de interaccion genético-

ambiental.

FACTORES GENETICOS

Hasta el momento el factor de riesgo mas importante de esquizofrenia es tener un
familiar afecto. Estudios clasicos de adopcién y de gemelos (Foundations' Fund for Research
in Psychiatry, 1968; Gottesman et al., 1972; Wender et al., 1974; Cardno et al.,, 1999)
proporcionan datos a favor de la carga genética como la causante de la agregacion familiar,
frente a las hipétesis que defienden que la transmision de la enfermedad se debe al efecto del
ambiente familiar. El riesgo para padecer esquizofrenia se incrementa segin el numero de
genes compartidos con la persona afectada. Estudios familiares muestran que el riesgo de
desarrollar esquizofrenia es de un 2-3% cuando se tiene un familiar de tercer grado afecto, 3-
6% si es de segundo grado, 9-18% para familiares de primer grado, 40-60% si ambos
progenitores padecen la enfermedad y 50-70% entre gemelos monocig6ticos (Tandon et al.,

2008).

En las ultimas dos décadas, los avances en genética molecular han facilitado un mejor

estudio de la naturaleza genética de la esquizofrenia, con gran inversion en la basqueda de los
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genes de la esquizofrenia, sin resultados concluyentes hasta la fecha. Mediante estudios de
ligamiento se han descrito gran cantidad de regiones de interés en el genoma. Los analisis de
ligamiento utilizan informacion genética de familias con varios miembros afectados por la
enfermedad e identifica regiones del genoma ligadas a la enfermedad. Aunque no hay
resultados concluyentes y se han descrito hasta 4000 genes ligados a la esquizofrenia, los
cromosomas 6, 8, 10, 13 y 22 son los mas replicados en los diferentes estudios (Coronas et al.,

2002). Los estudios de asociacion se basan en el estudio de genes candidatos y tienen mas

poder que los de ligamiento para detectar genes de efecto menor. Algunos de los genes que se
han relacionado con de la esquizofrenia son: NRG1, DTNBP1, DRD1-4, DISC1, COMT o
GRM3, cuyo interés radica en las proteinas que codifican (Coronas et al., 2002; Tandon et al.,

2008)

El estado actual del conocimiento de la contribucion genética a la etiopatogénesis de la

esquizofrenia se puede resumir en los siguientes puntos (Nasrallah et al., 2011):

1. La heredabilidad de la esquizofrenia es alta y la contribucion de los factores

genéticos explican en torno a un 80% de la predisposicién para la enfermedad.

2. No hay un Unico gen candidato, sino una gran cantidad de genes candidatos que

contribuyen al riesgo de esquizofrenia, con un pequefio tamafio del efecto.

3. Hasta la fecha no se conoce ningun gen necesario o suficiente para el desarrollo de

esquizofrenia.

4. Estudios de genética molecular han identificado multiples regiones cromosémicas y
variaciones en distintos genes candidatos asociadas a diferentes riesgos para desarrollar la

enfermedad.

5. Variaciones poco comunes pueden estar representadas en una parte de individuos

con manifestaciones fenotipicas de la esquizofrenia.

6. Estudios de asociacion confirman la relacion de alelos especificos en regiones
cromosOémicas con riesgo de desarrollar esquizofrenia, pero en conjunto estos alelos explican

menos del 5% de la predisposicion global para la esquizofrenia



Los distintos puntos de vista sobre la contribucion de factores genéticos al desarrollo de
esquizofrenia se pueden resumir en los tres siguientes, aunque posiblemente ninguno explica

por completo la genética de la enfermedad, sino que todos ellos son complementarios:

1. Enfermedad poligénica, con multiples genes de pequefio efecto, que son

compartidos a lo largo de la poblacion mundial.

2. Entidad de alta heterogeneidad genética causada por mutaciones multiples de alta
penetrancia pero individualmente poco frecuentes y con gran efecto, que pueden ser especifica

en casos de individuos o familias concretas.

3. En la esquizofrenia no hay una variaciéon en la secuencia del ADN, sino que son
cambios heredables de la expresion genética (factores epigenéticos) los que explican la parte

genética de la enfermedad

FACTORES AMBIENTALES

Incluyen factores bioldgicos y psicosociales que tienen lugar a lo largo de distintos
periodos de la vida: prenatal y perinatal, infancia (precoz y tardia), adolescencia y edad adulta
temprana. Ninguno de ellos es causa necesaria ni suficiente de esquizofrenia (Tandon et al.,

2008)

1. Factores prenatales y perinatales

Se han relacionado infecciones maternas durante el primer trimestre y el principio del
segundo trimestre del embarazo con desarrollo posterior de esquizofrenia (Meyer et al., 2007).
La gripe materna es la infeccién mas frecuentemente relacionada con el desarrollo posterior de
la enfermedad (Mednick et al.,, 1988; Mednick et al., 1994; Cannon et al., 1996), pero no
siempre se ha replicado esta asocicacion (McGrath y Castle, 1995). También se han
identificado como factores de riesgo otras infecciones como la rubeola (Brown et al., 2001) o la
toxoplasmosis (Brown et al., 2005; Mortensen et al., 2007). EI mecanismo neurobiol6gico
exacto es desconocido, pero se cree que las citoquinas y una respuesta inmune alterada

interfieren en el desarrollo cerebral normal del feto (Ashdown et al., 2006)
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También la presencia de complicaciones obstétricas en el parto se ha identificado
como factor de riesgo para esquizofrenia, considerando como mecanismo mediador la hipoxia

fetal (Geddes y Lawrie, 1995; Jones et al., 1998; Cannon et al., 2002; Byrne et al., 2007)

La existencia de déficits nutricionales severos durante el primer trimestre del embarazo
también se ha relacionado con un riesgo mayor de desarrollo de esquizofrenia para el hijo
(Susser et al., 1996; St Clair et al., 2005; Xu et al., 2009). Del mismo modo, los acontecimiento
s de la vida adversos graves en el embarazo se establecieron como factor de riesgo para
esquizofrenia (Khashan et al., 2008), pero estudios mas recientes sefialan que este efecto
puede estar exagerado en estudios previos, con muestras pequefias (Class et al., 2013). El
mecanismo implicado para el desarrollo posterior de esquizofrenia en estos casos seria una
sensibilizacion al estrés, que daria lugar a una hiperdopaminergia posterior (Yuii et al., 2007)

(Collip et al., 2008)

Pero no solo se han relacionado con un mayor riesgo de esquizofrenia factores
prenatales maternales, sino que la edad avanzada del padre en el momento de la concepcion
también contribuye a aumentar el riesgo del desarrollo posterior de esquizofrenia en el hijo, a
mayor edad, mayor probabilidad de que exista una espermatogénesis dafiada que da lugar a
mayor probabilidad de mutaciones de novo o una regulacion epigenética aberrante (Malaspina,

2001; Hubert et al., 2011)

También aumenta el riesgo de esquizofrenia nacer al final del invierno o principio de la
primavera, con un efecto mas marcado cuando aumenta la latitud y cuando aumenta la
severidad del invierno. En realidad, la causalidad de este factor tendria que ver con otros
factores como infecciones, malnutricion prenatal o riesgo de mutaciones (Tandon et al., 2008;

Martinez-Ortega et al., 2011)

2. Factores que intervienen en la infancia

La asociacién entre urbanicidad y riesgo de esquizofrenia esta comprobada. Se ha
observado un aumento en la incidencia de esquizofrenia paralelo al aumento del nivel de

urbanicidad (medido en términos de tamafio o densidad de poblacién). En un meta-analisis
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Vassos et al. (2012), usando un "indice de urbanicidad”, encuentran que el riesgo de
esquizofrenia es 2,7 veces mayor en el ambiente mas urbano que en el ambiente mas rural. El
efecto de la urbanicidad en el desarrollo de esquizofrenia no implica necesariamente
causalidad, aunque el nivel de urbanicidad es claramente un factor de riesgo muy importante
para el desarrollo de esquizofrenia y de psicosis en general. Esta asociacion podria explicarse
por factores asociados a la urbanicidad como caracteristicas familiares, migracion selectiva,

exposicion a infecciones, exposicién a contaminantes o el medio social (Vassos et al., 2012)

Del mismo modo, la migracién se acepta como factor de riesgo para psicosis; igual que
para la urbanicidad, puede haber otros factores confusores asociados, especialmente el
contexto social (Cantor-Graae y Selten, 2005). El riesgo de esquizofrenia persiste en la
segunda generacion de inmigrantes, sugiriendo que los factores post-migracion juegan un
papel mas importante que los factores pre-migracion o la emigracion en si misma (Bourque et

al., 2011).

Las infecciones durante la infancia se han propuesto como factor de riesgo para el
desarrollo posterior de psicosis, con hallazgos contradictorios (Weiser et al., 2010). En un
reciente meta-analisis Khandaker et al. (2012) encuentran asociacién entre infecciones virales
del sistema nervioso central y el riesgo de psicosis no afectiva en la edad adulta. Estos
hallazgos sugieren que el periodo de vulnerabilidad durante el que agentes infecciosos pueden

dafiar el desarrollo cerebral no se limita al periodo prenatal.

La relacién entre el ambiente familiar y el riesgo de esquizofrenia viene explicada por
estudios de adopcién, como los finlandeses (Tienari y Wynne, 1994; Tienari et al., 2005) o los
israelies (Mirsky et al., 1985), en los que se pone de manifiesto el papel del ambiente familiar

como factor de riesgo o de proteccion de esquizofrenia.

El haber sido victima de abusos o trauma en la infancia es un factor de riesgo
clasicamente relacionado con las enfermedades mentales en general (Molnar et al., 2001;
Spataro et al., 2004). Tras la publicacién de tres estudios poblacionales en 2004 (Bebbington et
al., 2004; Janssen et al., 2004; Spataro et al., 2004), en los que se propone la historia de

trauma infantil como factor de riesgo para esquizofrenia, el interés en estudiar esta asociaciéon
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ha aumentado. En un meta-andlisis Varese et al. (2012) demuestran una asociacion entre

trauma en la infancia y aumento del riesgo de desarrollo de psicosis.

3. Factores que intervienen en la adolescencia e inicio de la edad adulta

La adversidad social y eventos estresantes, aunque clasicamente descritos como
precipitantes, empiezan a conceptualizarse como factores que aumentan la susceptibilidad a
desarrollar la enfermedad psicética. Morgan et al. (2008) encuentran que situaciones como
estar desempleado mas de un afio, vivir solo o no tener pareja estable se asocian a riesgo de
psicosis, aunque es dificil definir qué es causa y qué es consecuencia. En un estudio mas
reciente, el mismo grupo encuentra cémo la adversidad social se puede combinar de formas

complejas para dar lugar en ciertos individual al desarrollo de psicosis (Morgan et al., 2013)

Consumo de drogas, especialmente cannabis: desde los hallazgos clasicos de la
cohorte de reclutas suecos (Andréasson et al., 1987), el consumo de cannabis se ha
confirmado como un factor de riesgo bien definido para el desarrollo de psicosis en general y
esquizofrenia en particular (Zammit et al., 2008); y adelanta la edad de presentacion de la

psicosis (Zammit et al., 2008; Large et al., 2011).

5. FACTORES PREDICTORES DE EVOLUCION DE LA ESQUIZOFRENIA

Los predictores clasicos de mala evolucion en la esquizofrenia son sexo masculino,
historia familiar de esquizofrenia, anomalias estructurales cerebrales, ausencia de
acontecimientos de la vida estresantes e incumplimiento terapéutico (Murray y Van Os, 1998).
Ademas de estos factores, van Os (2001) sefiala como se confunden factores de riesgo y
factores de persistencia de la enfermedad, y explica que el hecho de que un mismo factor esté
implicado tanto en el inicio como en la persistencia de una enfermedad implica un efecto
discreto de este factor, que operaria en extremos opuestos de un continuum psicopatolégico.
Mas recientemente, un estudio de seguimiento de primeros episodios de psicosis no afectiva

en Espafia (Diaz et al., 2013) encuentra que las siguientes variables se asocian a un mal
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prondstico: baja severidad de los sintomas al principio de la enfermedad, diagnostico de
esquizofrenia, mayor duracion de la psicosis sin tratar (DUP; duration of untreated psychosis) y
mayor duracién de la enfermedad sin tratar (DUI; duration of untreated illness), mal ajuste
premoérbido durante la adolescencia y la edad adulta, historia familiar de psicosis y

hospitalizacion.

De entre todas estas variables, resulta de especial interés la DUP, ya que diversas
investigaciones han encontrado que la capacidad de los tratamientos para la psicosis de
modificar el curso de la enfermedad depende en parte de lo precoz que sea su aplicacion.
Algunos estudios sefialan que los primeros cinco afios son criticos en este sentido (Harrigan et
al., 2003). El por qué el inicio temprano del tratamiento puede determinar el curso de la
enfermedad se ha buscado tanto en un posible efecto neurotéxico de la psicosis como en el
impacto de la enfermedad y la discapacidad en la vida del paciente y su entorno (Marshall et
al., 2005). Asi, hay cierto consenso sobre que el retraso en el inicio del tratamiento una vez
gue se desarrollan sintomas psicéticos determina un peor prondstico, se asocia a un mayor
tiempo de respuesta al tratamiento, una menor tasa de remision, mas recaidas y una menor
calidad de vida a los 6 meses. Una reduccién de la DUP de 11 semanas se asocia con una
disminucion de la gravedad de los sintomas al diagndéstico y a los 3 meses de seguimiento

(Jeppesen et al., 2008)

Esto hace que sea importante conocer los determinantes de la DUP, ya que es un
factor relacionado con la evolucion de la psicosis potencialmente modificable. Se han
identificado algunos factores relacionados con la DUP, como el diagnostico de psicosis afectiva
(Morgan et al., 2006), el ajuste premarbido (O'Carroll et al., 2001; Schimmelmann et al., 2008),
los sintomas negativos (Schmitz et al., 2007), la red de apoyo social (Peralta et al., 2005) y el
insight (Drake et al., 2000), pero los hallazgos son contradictorios. Se hacen necesarios, por

tanto, estudios que profundicen en los factores que modifican la DUP.
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JUSTIFICACION Y OBJETIVOS

Para realizar esta Tesis Doctoral la autora se ha amparado en el articulo 27 de las
Normas Reguladoras de los estudios de Tercer Ciclo y del Titulo de Doctor por la Universidad
de Granada, en el que se dispone: "Asimismo, podra constituir la tesis doctoral, el
reagrupamiento en una memoria de trabajos de investigacion publicados por el doctorando. En
esta modalidad, la tesis debe contener: resumen, introduccion, justificacion y objetivos;
discusion conjunta de los resultados obtenidos en los distintos trabajos, conclusiones y
perspectivas; referencias y anexo de los articulos publicados. Asimismo se podran contemplar
resultados que no hayan sido publicados. En tal caso, dichos resultados se incluiran siguiendo

el formato tradicional de una publicacién."

1. Objetivo general

Estudiar el efecto de distintos factores de riesgo en el desarrollo de psicosis y en la
duraciébn de la psicosis sin tratar. Se presentaran resultados de cuatro trabajos
complementarios, tres publicados y uno en vias de publicacion en distintas revistas relevantes
en el campo de la investigacion en esquizofrenia. Tres de estos trabajos se realizaron con
poblacién clinica (pacientes en los primeros cinco afios de evolucion de la enfermedad
psicética, mayoritariamente en su primer episodio psicotico) y uno en poblacién no clinica
(muestra de grandes consumidores de cannabis). Estos trabajos pretenden ilustrar el efecto

de distintos agentes en la psicosis y contribuir a un mejor conocimiento de la enfermedad.

2. Objetivos especificos

Los siguientes objetivos resumen la meta de cada uno de los trabajos que forman parte

de esta tesis, expuestos cronolégicamente segln su fecha de publicacion:

2.1. Evaluar el efecto del consumo de cannabis en la edad de inicio de la psicosis no
afectiva, teniendo en cuenta el posible efecto adicional del consumo de cocaina y el efecto

potencialmente confusor del sexo masculino
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Barrigon ML, Gurpegui M, Ruiz-Veguilla M, Diaz FJ, Anguita M, Sarramea F, Cervilla J. (2010)
Temporal relationship of first-episode non-affective psychosis with cannabis use: a clinical

verification of an epidemiological hypothesis. Journal of Psychiatry Research 44:413-420

2.2. Estudiar el papel del temperamento en la duracion de la psicosis sin tratar
[Duration of Untreated Psicosis (DUP)], considerando la posibilidad de que el apoyo social

modifique el efecto del temperamento en la duracion del DUP.

Ruiz-Veguilla M, Barrigén ML, Diaz FJ, Ferrin M, Moreno-Granados J, Salcedo MD, Cervilla J,
Gurpegui M. (2012) The duration of untreated psychosis is associated with social support and

temperament. Psychiatry Research 30: 687-692

2.3. Explorar la asociacién entre el consumo diario de cannabis y perfiles especificos
de sintomas psicoticos positivos subclinicos en una poblacién no clinica obtenida mediante la
técnica de muestreo de bola de nieve. Se tienen en cuenta ademas el consumo de alcohol y
otras drogas distintas del cannabis, la exclusion social y la edad de inicio de consumo de

cannabis.

Ruiz-Veguilla M, Barrigbn ML, Hernandez L, Rubio JL, Gurpegui M, Sarramea F, Cervilla J.
Gutierrez B, James A, and Ferrin M. (2013) Dose-response effect between cannabis use and
psychosis liability in a non-clinical population: evidence from a snowball sample. Journal of

Psychiatric Research 47: 1036-1043

2.4. Examinar la asociacién entre haber sido victima de abuso en la infancia vy el
desarrollo de psicosis en la edad adulta, ajustando por otros factores de riesgo conocidos para
psicosis, como el neuroticismo y el consumo de cannabis. Para ello se empled un disefio de
pares de hermanos en el que cada unidad de andlisis estda compuesta por un paciente en los
cinco primeros afios de enfermedad psicética y un hermano sano; esto permite controlar el

efecto del ambiente familiar.
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Barrigon ML, Diaz FJ, Gurpegui M, Ferrin M, Salcedo MD, Moreno-Granados JM, Cervilla J,
Ruiz-Veguilla M. Childhood trauma as a risk factor in psychosis development: a sib-pair study

(enviado para publicar, en revisién)
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MATERIAL Y METODO

1. Muestras
1.1. Muestra clinica

Los pacientes incluidos en el presente trabajo son sujetos con psicosis de inicio
reciente (menos de cinco afios de evolucion) y forman parte de un proyecto de investigacion
liderado por el Dr. Miguel Ruiz Veguilla, que se inicié en Granada en diciembre de 2003 con el
objetivo de identificar los factores de riesgo asociados al inicio de la psicosis. Se comenzo con
el reclutamiento y evaluacion de todos los sujetos con un primer episodio de psicosis funcional
(cédigos DSM-IV 295 a 298) atendidos en cualquiera de los dispositivos correspondientes a la
zona sur de la provincia de Granada, cuyo hospital de referencia es el Hospital Clinico San
Cecilio, para ir extendiéndose con el paso del tiempo a las areas de salud del Hospital
Comarcal de Baza y del Complejo Hospitalario de Jaén. Con objeto de aumentar la muestra se

paso a reclutar pacientes en los primeros cinco afios de la enfermedad.

A lo largo de los afios en que se desarrolld el proyecto, se obtuvo financiacion
competitiva; y la incorporacion de nuevos investigadores permitié ampliar lo que se inicié6 como
un modesto estudio basado en evaluaciones clinicas a un proyecto de mayor entidad. En fases
mas avanzadas se empez6 a invitar a participar a los hermanos de los pacientes, como
muestra comparativa de factores de riesgo, se amplié la bateria de pruebas para hacer también
evaluacion neurocognitiva y se comenzaron a recoger muestras biolégicas (sangre y/o saliva)

para su posterior (y ain pendiente) analisis genético.

Al final del afio 2009 se habian incluido 145 pacientes en los primeros cinco afos de la
enfermedad. De todos ellos, 91 (63%) eran pacientes de primer episodio psicético. Se
excluyeron aquellos pacientes con antecedentes de enfermedad neuroldgica o traumatismo
craneoencefdlico con pérdida de conocimiento de mas de 2 horas de duracion. De los 145
pacientes, 128 tenian hermanos susceptibles de participar en el estudio. De entre todos ellos,
61 accedieron a participar y en ellos se comprobd previamente la ausencia de sintomas
psicéticos, segln la seccion de psicosis de la entrevista semiestructurada SCID | (First et al.,

1997).
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Todos los participantes dieron su consentimiento informado para su participacion en el

estudio que fue aprobado por los correspondientes Comités de Etica

1.2. Muestra no clinica

Para conseguir una muestra amplia de consumidores de cannabis recurrimos al
método de bola de nieve, que es un tipo de muestreo no probabilistico que se emplea cuando
hay dificultades para la identificacion de la poblacién objeto de estudio, en el que se parte de
individuos previamente identificados, que conducen a nuevos individuos y estos a otros a su
vez, y de esta forma se reclutan participantes a modo de bola de nieve, hasta alcanzar la

muestra deseada (Cochran, 1992)

En nuestro caso, iniciamos una cadena en dos areas de Andalucia Oriental, Almeria 'y
Granada. Partiendo de tres consumidores diarios de cannabis y cuatro no consumidores
diarios, se localizo a los sujetos con la ayuda de clientes de tiendas de cultivo de marihuana
("Grow Shops"). Cada una de estas personas acepto participar en el estudio e identificé a dos
amigos para continuar la cadena: un consumidor de cannabis y un no consumidor (no diario).
La cadena se continud hasta alcanzar el numero de 103 sujetos Granada y 101 en Almeria. Si
durante el reclutamiento un no consumidor resultaba ser consumidor diario, pasaba a la

categoria consumidor y se reclutaban dos no consumidores en su lugar.

Los criterios de exclusion fueron: 1) Haber recibido atencién especializada por adiccion
0 psicosis; 2) antecedente de traumatismo craneoencefalico con pérdida de conocimiento
durante mas de una hora o de trastorno neurolégico; 3) edad menor de 18 afios o0 mayor de 55

afios; y 4) tener un familiar de primer grado con psicosis

Se alcanz6 una muestra de 204 sujetos. Para evitar el posible efecto agudo del
cannabis sobre la informacion ofrecida, se excluyeron para el andlisis a 19 que habian
consumido cannabis en las dos horas previas a la evaluacion. Asi, la muestra estuvo
compuesta por 100 consumidores diarios de cannabis y 85 no consumidores diarios de

cannabis.
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Todos los participantes dieron su consentimiento por escrito y el protocolo fue

aprobado por el Comité de Etica de Jaén.

2. Disefio y evaluaciones realizadas
2. 1. Evaluacion de pacientes

Se realiz6 mediante entrevista directa con el paciente, informacién aportada por
familiares y datos de la historia clinica. En primer lugar, se realiza la confirmacion diagndstica,
mediante la entrevista clinica estructurada para los trastornos del eje | del DSM-IV, SCID-I
(First et al., 1997). En el momento del primer contacto, o ingreso en caso de haber tenido lugar,
se realizaba la evaluacion psicopatolégica; y en el momento en que existia estabilidad clinica, o

antes del alta en caso de ingreso, el resto de evaluaciones.

A continuacién se detallan las variables medidas y los instrumentos de evaluacion
empleados, que se reproducen en el Anexo 1. Se recogen aqui solamente los instrumentos
empleados para los trabajos que componen esta tesis aunque se realizaron mas evaluaciones

como parte del proyecto completo:
e Recogida de datos sociodemograficos mediante un cuestionario de elaboracion propia.

e Valoracion de la red de apoyo social premodrbida mediante el Social Suport Index
(Surtees PG, 1980). Esta escala evalla seis aspectos con preguntas SI/NO,
diferenciando entre dos tipos de apoyo social: cercano (familiares, amigos cercanos,
convivencia) y menos cercano o "amplio" (contactos académicos o laborales, con
vecinos 0 en asociaciones). En nuestro estudio clasificamos a los pacientes segun el

apoyo social cercano (bueno o malo) y el apoyo social amplio (bueno o malo).

e Cuestionario de datos clinicos y de evolucién, cuando se trataba de un paciente que no
era de primer episodio psicético, incluyendo la escala de discapacidad de la OMS

(Janca et al., 1996).
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Antecedentes familiares, mediante la entrevista FIGS (Family Interview for Genetic

Studies) (Maxwell, 1992).

Sintomatologia medida con la Escala de los Sindromes Positivo y Negativo

(PANSS)(Kay et al., 1987; Peralta y Cuesta, 1994).

Duracion de la psicosis sin tratar (DUP), definida como el periodo de tiempo en
semanas desde el inicio referido de sintomas psicéticos hasta la fecha de inicio del
tratamiento antipsicotico (Perkins et al., 2005). Para evaluarlo se emple6 el instrumento

usado por (Morgan et al., 2006) en el estudio AESOP.

Cuestionario de consumo de toxicos legales: tabaco, incluyendo las preguntas que
conforman el Test de Fagerstrdm de Dependencia Nicotinica (Heatherton et al., 1991),
y consumo de alcohol, incluyendo las cuestiones del Interrogatorio Sistematizado de

Consumos Alcohdlicos (ISCA) (Gual et al., 2001).

Consumo de drogas ilegales mediante el médulo L de la entrevista estructurada CIDI
(World Health Organization, 1993). Empleamos la informacion obtenida de esta
entrevista para establecer el patron de consumo. Segun esta entrevista, a una persona
se la considera consumidora si ha usado una sustancia determinada en al menos cinco
ocasiones. Se valora el consumo de cannabis, cocaina, opidceos, estimulantes,
sedantes sin prescripcion médica, alucinégenos, PCP, inhalantes y otras drogas. Para
cada sustancia consumida, con esta entrevista determinamos la edad de inicio de
consumo mas frecuente, el tiempo desde el Gltimo consumo y la frecuencia de uso en

el momento de mayor consumo.

Antecedentes de maltrato o abuso en la infancia, evlauados mediante entrevista
semiestructurada (Janssen et al., 2004; Bak et al., 2005) en la que se pregunta por si
se ha sido victima de algun tipo de trauma antes de los 16 afios: abandono o
negligencia emocional, abuso psicolégico, abuso fisico o abuso sexual. La frecuencia
se valora de 1 (nunca) a 6 (muy a menudo). Para el propdsito de nuestro estudio, y del

mismo modo que otros autores (Janssen et al., 2004; Bak et al., 2005), consideramos
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gue un sujeto ha sufrido trauma infantil si puntda mas de 3 en al menos uno de los

cuatro tipos y que no lo ha sufrido si la puntuacion en todos es de 3 0 menos.

e Evaluacién de las dimensiones neuroticismo y extroversiéon, segin el modelo de
Eysenck, mediante las correspondientes preguntas del Cuestionario de Personalidad

de Eysenck (EPQ) (Eysenck y Eysenck, 1995).

2. 1. Evaluacion de los hermanos sin psicosis

Se empez6 a llevar a cabo en un momento mas avanzado del proyecto, invitando a
participar a hermanos de los pacientes ya evaluados. Los hermanos fueron evaluados de forma
separada. Se confirmé la ausencia de diagnostico de psicosis mediante el médulo de psicosis
de la entrevista SCID | (First et al., 1997) y se recogieron, ademas de otros datos no
empleados en los trabajos que nos ocupan, los siguientes datos para cada uno de ellos (las

correspondientes escalas se pueden consultar en el Anexo 1):
e Datos sociodemogréaficos mediante cuestionario elaborado por los investigadores.

e Consumo de toxicos, legales e ilegales, con los mismos instrumentos empleados con
sus hermanos (Heatherton et al., 1991; Gual et al., 2001; World Health Organization,

1993)
. Historia de trauma infantil (Janssen et al., 2004; Bak et al., 2005)

e  Temperamento, evaluacion de las dimensiones neuroticismo y extroversion (Eysenck y

Eysenck, 1995)

2.2. Evaluacion de la muestra no clinica

Las evaluaciones fueron realizadas por los psicologos Laureano Hernandez y José Luis
Rubio. Cada uno evallo a los participantes de un area (Granada y Almeria). La evaluacion se

realizé a través de los siguientes instrumentos (Anexo 1):
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Presencia de experiencias psicoticas, mediante la Evaluacion Comunitaria de
Experiencias psiquicas; CAPE (Stefanis et al., 2002). Este es un cuestionario
autoadministrado de 42 items, que evalla tres dimensiones psicéticas (positiva,
negativa y sintomas depresivos) desde una doble perspectiva, frecuencia de las
experiencias y malestar que esas experiencias producen. Para este estudio usamos
sOlo la dimension positiva, dividida en cuatro factores identificados por el autor

(Stefanis et al., 2004):

o Paranoidismo: items 2, 5, 6, 7, 10, 20, 22, 41y 42

o0 Sintomas schneiderianos de primer rango: 15, 17, 24, 26, 28, 30y 31

0 Voces: 33y 34

0 Experiencias maniformes: 11y 13

Antecedentes familiares, mediante la entrevista FIGS (Maxwell, 1992)

Evaluaciéon del consumo de alcohol, mediante cuestionario del que forma parte el

Interrogatorio Sistematizado de Consumos Alcohdlicos (Gual et al., 2001)

Consumo de drogas ilegales, mediante un cuestionario que incluye el médulo L de la
entrevista estructurada CIDI (World Health Organization, 1993) y una pregunta mas
para determinar la cantidad diaria consumida, en caso de tratarse de consumidores
diarios. Se evalud el consumo de cannabis y de otras drogas. Diferenciamos en la
muestra dos grupos: los consumidores diarios de cannabis y los no consumidores
diarios. Entre los consumidores diarios distinguimos entre aquellos que consumian mas

de cinco porros al dia y aquellos que consumian menos de esa cantidad.

Cuestionario para valorar exclusion social, que incluye seis preguntas propuestas por
Morgan (Morgan et al., 2008) y que recogen informacion en seis dominios: educacion,
empleo, convivencia, vivienda, relaciones y red social. Se obtiene una puntuacion de 0

a 6; mayor puntuacion indica mayor nivel de exclusion social.
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Ademas, 13 de los participantes que reportaron haber acudido previamente a un
dispositivo de Salud Mental o haber tomado psicofarmacos prescritos por un médico fueron
evaluados mediante la entrevista semiestructurada SCID | (First et al., 1997) para filiar
diagnéstico. En tres personas se confirmd el diagnostico de esquizofrenia y fueron excluidas
del estudio. En diez se llegé a un diagnoéstico de depresiéon sin sintomas psicoticos en el

pasado y fueron incluidas en el estudio.

3. Andlisis estadistico

3.1. Analisis estadistico en el articulo de Barrigén et al. (2010): Temporal relationship of first-
episode non-affective psychosis with cannabis use: a clinical verification of an epidemiological

hypothesis.

Se utilizé el paquete estadistico SPSS para el andlisis. La variable dependiente fue la
edad de inicio de psicosis (definida operativamente como la edad de inicio del tratamiento
antipsicético) que se compar6 entre consumidores y no consumidores, hombres y muijeres,
consumidores de cannabis exclusivamente y consumidores de cannabis y otras drogas. Por
otra parte se comparoé la edad de inicio de psicosis entre los pacientes que habian iniciado el
consumo mas frecuente (consumidores de cannabis por una parte y de cocaina por otra) a los

17 afios o antes, entre los 18 y los 20 afios, a los 21 afios 0 mas y los no consumidores

Se construyé un modelo de regresion logistica en el que la variable dependiente era
tener 0 no tener una edad de inicio de psicosis igual o0 menor de 23 afos (primer tertil de esta
edad). Como variables independientes se incluyeron la edad de inicio de consumo mas
frecuente de cannabis y de cocaina categorizados, fumar tabaco diariamente, consumo

excesivo de alcohol y sexo.

Se realiz6 un andlisis de supervivencia en el que el tiempo de supervivencia fue el
tiempo desde el nacimiento hasta el primer episodio psicético, es decir, la edad de inicio de
psicosis. Se compar6 la curva de supervivencia acumulativa de los consumidores de cannabis
con el resto de pacientes, sin ajustar y ajustando por sexo. Se realizé una comparacién similar

entre los consumidores de cocaina y el resto de pacientes.
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Se ajustd un modelo de regresion de Cox para medir el tamafio del efecto del consumo
de cannabis en el riesgo de inicio de psicosis a una edad determinada. El tiempo de
supervivencia fue la edad de inicio de psicosis y las variables independientes el consumo de

cannabis y el sexo. Se utiliz6 un modelo similar para la cocaina.

3.2. Analisis estadistico en el articulo de Ruiz-Veguilla et al. (2012): The duration of untreated

psychosis is associated with social support and temperament.

Se utilizé el paquete estadistico SPSS para el andlisis. Se hizo un andlisis de
supervivencia de la variable DUP, tratandola como el tiempo de supervivencia. Se ajusté un
modelo de regresion de Cox. Las variables independientes incluidas en el modelo fueron: el
diagnéstico (psicosis afectiva/psicosis no afectiva), apoyo social amplio (bueno/malo), apoyo
social cercano (bueno/malo), neutoticismo (alto/bajo), extroversion (alta/baja), edad
(dicotomizada por la mediana, 30.7 afios) y sexo. También se estudid la relacion entre el

temperamento y las variables de apoyo social.

3.3. Andlisis estadistico en el articulo de Ruiz-Veguilla et al. (2013): Dose-response effect
between cannabis use and psychosis liability in a non-clinical population: evidence from a

snowball sample

Se empled el paquete estadistico SPSS. Se compararon todas las variables de estudio
entre los consumidores diarios de cannabis y los no consumidores diarios mediante los test de

contraste de hipétesis correspondientes.

Se realiz6 un analisis de regresion logistica en la que se us6 como variable
dependiente cada una de las cuatro dimensiones de la CAPE calculadas y como variable
independiente el consumo de cannabis diario/no diario. Se hizo un primer analisis sin ajustar y
un andlisis ajustando por sexo, edad, exclusion social, alcohol, consumo de cannabis antes de

los 17 afios y consumo frecuente de drogas que no fueran cannabis.
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Para testar la hipotesis dosis-respuesta se hizo un nuevo analisis de regresion
logistica. La variable independiente fue el consumo de cannabis dividido en tres grupos:

consumo no diario, consumo diario, consumo diario de méas de cinco porros.

Finalmente, se hizo un andlisis estratificando por la edad de inicio de consumo de
cannabis (antes o después de los 17 afios). Los resultados se ajustaron por edad, sexo,

exclusion social, otras drogas, alcohol y consumo diario de cannabis.

3.4. Analisis estadistico en el articulo de Barrigon et al. (enviado para publicar): Childhood

trauma as a risk factor in psychosis development: a sib-pair study

Se trata de un disefio emparejado ("matched design"), en el que la muestra estuvo
compuesta por 49 pares de hermanos (con psicosis/sin psicosis) discordantes en al menos una

de las siguientes variables: trauma infantil, consumo de cannabis y neuroticismo.

En primer lugar, se realizé un analisis univariante, comparando las variables de estudio
entre pacientes y hermanos con los test estadisticos apropiados para el andlisis de muestras

emparejadas. Se uso el paquete estadistico SPSS.

Se creé un modelo de regresion logistica condicional para el riesgo de desarrollar
psicosis. La variable dependiente fue el estado del par (paciente=1; hermano=0) y las variables
independientes fueron: trauma infantil, consumo de cannabis, neuroticismo, extroversion, sexo

y edad. Se empled el paquete estadistico LogXact 9.0.
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Resultados

RESULTADOS

1. Resultados principales del articulo de Barrigén et al. (2010): Temporal relationship of
first-episode non-affective psychosis with cannabis use: a clinical verification of an

epidemiological hypothesis.

En este estudio hallamos que la edad de inicio de psicosis se asocia significativamente
con el consumo de cannabis, independientemente del sexo, consumo de cocaina, habito

tabaquico o consumo de alcohol excesivo.

Encontramos una relacion dosis-respuesta entre la edad de inicio de consumo
frecuente de cannabis y la edad de inicio de psicosis: a menor edad de inicio de consumo

frecuente de cannabis, menor edad de inicio de psicosis.

Las curvas de riesgo mostraron que los consumidores de cannabis tenian un mayor
riesgo de desarrollar psicosis que el resto de pacientes (log-rank X2 ajustado por sexo = 23.43,
gl=1, p < 0,001), con una mediana (P25, P75) para la edad de inicio de psicosis de 23.5 (21,
28) frente a 33.5 afios (27, 45) (para la transformacion logaritmica de la edad de inicio de
psicosis, t = 5.6, gl = 110, p < 0.001). El hazard ratio (HR) ajustado por el sexo del inicio de la

psicosis comparando ambos grupos fue 2,66 (95% ClI, 1.74-4.05).

2. Resultados principales del articulo de Ruiz-Veguilla et al. (2012): The duration of

untreated psychosis is associated with social support and temperament.

En el modelo de regresion de Cox de la variable DUP, se encontré6 una asociacion

significativa del DUP con el diagndstico, el apoyo social amplio y el neuroticismo.

Los pacientes con psicosis afectiva empiezan antes el tratamiento antipsicoético que los
pacientes con psicosis no afectiva con una probabilidad del 76% (HR ajustado = 1.76; 95% ClI,

1.07 - 2.9).

Entre los pacientes con buen apoyo social amplio ante el comienzo de los sintomas

psicéticos, los pacientes con alto neuroticismo empiezan tratamiento antipsicotico con un 45%

39



menos de probabilidad que aquellos con bajo neuroticismo (HR ajustado = 0.55; 95% CI 0.32 -

0.95)

Entre los pacientes con bajo neuroticismo, un paciente con pobre apoyo social amplio
empieza tratamiento con antipsicéticos con un 56% menos de probabilidad que un paciente con

buen apoyo amplio (HR ajustado = 0.44; 95% CI 0.23 - 0.86)

3. Resultados principales articulo de Ruiz-Veguilla et al. (2013): Dose-response effect
between cannabis use and psychosis liability in a non-clinical population: evidence from

a snowball sample.

Mediante el cuestionario CAPE los consumidores diarios de cannabis reportan mas
experiencias psicoticas de la dimension positiva que los consumidores no diarios (9,7 £ 5,0 vs.
6,4 + 3,7; p=0.0001; t=-3.4; gl=181). Para la dimension negativa, se obtuvieron resultados
similares (11,0 £ 4,0 vs. 9,6 + 4,6; p= 0.03; t=-2.0; gl=183). Para la dimension depresion, no se
encontraron diferencias entre consumidores diarios y consumidores no diarios (5,1. + 2,6 vs.

5,0 £2,0; p=0.65; t=-0.4; gl=182).

Como se puede ver en la tabla 2 del articulo (anexo 5) los consumidores diarios de
cannabis reportan significativamente mas voces y experiencias de primer rango que los
consumidores no diarios, incluso ajustando por sexo, edad, exclusién social, edad de inicio de
consumo de cannabis y consumo frecuente de otras drogas ademas de cannabis. En la misma
tabla se puede observar como exploramos el potencial efecto dosis-respuesta del cannabis en

las experiencias psicoticas.

En la figura 1 del articulo (anexo 5) podemos ver como fumar cannabis antes de los 17
afios modifica el efecto del consumo diario de cannabis en la dimensién de sintomas primer
rango y en la dimensién voces. Entre quienes empiezan a fumar antes de los 17 afios los
sintomas de la dimensién de primer rango son significativamente mas frecuentes entre los
consumidores diarios (44%) que entre los no diarios (13%). Esta diferencia continu6é siendo
significativa tras ajustar por edad, sexo, exclusion social, alcohol y otras drogas (OR = 9,5; 95%

Cl 2,8 - 31,6; p=0.0001). Del mismo modo, entre quienes empiezan a fumar antes de los 17
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afos las alucinaciones auditivas son significativamente mas frecuentes entre los consumidores
diarios (31%) que entre los no diarios (6%). Esta diferencia continué siendo significativa tras
ajustar por edad, sexo, exclusién social, alcohol y otras drogas (OR = 8,5; 95% CI 2.0 - 35.3;

p=0.003)

4. Resultados principales del articulo de Barrigbn et al. (enviado para publicar):

Childhood trauma as a risk factor in psychosis development: a sib-pair study.

Entre los pacientes la puntuacién en neuroticismo fue significativamente mayor que
entre los hermanos sin psicosis (p<0.001). El 45% de las pacientes presentaron antecedentes
de trauma infantil. Treinta de los 49 pacientes tenian la misma condicién que su hermano en la
variable trauma infantil; en los 19 pares de hermanos restantes, los pacientes tuvieron un
riesgo significativamente mayor de haber sufrido trauma infantil (OR=5.3, p=0.004). El 49% de
los pacientes habian consumido cannabis en cinco o méas ocasiones. Treinta y cinco de los 49
pacientes tenian La misma condicién que su hermano en la variable consumo de cannabis, en
los 15 pares de hermanos restantes los pacientes tenian un riesgo significativamente mayor de

ser consumidores de cannabis (OR=14, p<0.001).

En un modelo de regresion logistica, un riesgo aumentado de desarrollo de psicosis se
asocio significativamente a haber sufrido trauma infantil (p=0.04), consumo de cannabis

(p=0.03) y puntuaciones altas en neuroticismo (p=0.003).

Tras ajustar por el entorno familiar, por consumo de cannabis y por neuroticismo, el
riesgo de desarrollar psicosis para los sujetos que habian experimentado trauma infantil fue 7.3
veces mayor que en aquellos que no lo habian experimentado. Igualmente, tras ajustar por el
entorno familiar, por trauma infantil y por neuroticismo, el riesgo de los sujetos que
consumieron cannabis para desarrollar psicosis fue 16.5 veces mayor que el de los no
consumidores. Por dltimo, después de ajustar por el entorno familiar, por trauma infantil y por
consumo de cannabis, un aumento de una unidad en la escala de neuroticismo se asocid
significativamente a un 30% de incremento del riesgo de desarrollar psicosis [(1.3-

1)x100=30%]

41



42



Discusion

DISCUSION CONJUNTA DE LOS RESULTADOS

Los trabajos que conforman esta tesis replican hallazgos previos relativos a la
identificacion del consumo de cannabis y del haber sido victima de trauma infantil como
factores de riesgo para el desarrollo de psicosis. Asimismo, confirman como el consumo de
cannabis adelanta la edad de inicio de psicosis y que la relaciéon es dosis-dependiente: a menor
edad de inicio de consumo de cannabis, menor edad de inicio de psicosis (muestra clinica); y
en nuestra muestra no clinica se observa una tendencia lineal en la asociacion entre consumo
de cannabis y tres de las dimensiones de psicosis (voces, maniforme y sintomas
schneiderianos de primer rango). Por otra parte, se identifica como sélo el ajuste social amplio
(y no el cercano) influye en la duracion de la psicosis sin tratar, pues es menor en personas con
bajo nivel de neuroticismo. Ademas, las psicosis afectivas tienen menor DUP que las no

afectivas.

En tres de los trabajos (Barrigon et al., 2010; Ruiz-Veguilla et al., 2013; Barrigon et al.,
enviado para publicar) que conforman esta tesis encontramos que el consumo de cannabis
guarda relacién con una edad de inicio mas precoz de psicosis; cémo se relaciona con distintas
dimensiones de psicosis en poblacion no clinica; y como, en una muestra de hermanos, el
consumo de cannabis, los antecedentes de trauma en la infancia y el neuroticismo son factores
de riesgo independientes para el desarrollo de psicosis. Replicar el hallazgo del papel que el
consumo de cannabis y la historia de trauma en la infancia tienen como factores de riesgo para
psicosis tiene implicaciones tedricas y practicas. A nivel tedrico, nos acerca al conocimiento del
desarrollo de la psicosis, enmarcandonos en un modelo de interaccién genético-ambiental. Y a
nivel practico, nos ayuda en el desempefio de la practica clinica habitual, por un lado; y por
otro, dado el caracter modificable de los factores ambientales, tiene implicaciones para la salud

publica.

Aungue en nuestros trabajos hemos estudiado tan sélo factores ambientales, y no la
interaccion genético-ambiental, el modelo etiolégico de interaccion genético-ambiental es el
gue seguimos para explicar el origen de la psicosis y, en particular, de la esquizofrenia.
Ademas de esta interaccion, resulta de interés conocer cémo podrian interaccionar entre si el

consumo de cannabis y la historia de trauma infantil; asi, el haber sufrido abusos o maltrato en
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la infancia parece sensibilizar a la persona al efecto del cannabis en el desarrollo de psicosis,
pues se observa un efecto sinérgico entre estos dos factores (Harley et al., 2009; Konings et
al., 2012). En el ultimo de los trabajos que conforman esta tesis, lo que encontramos es un
efecto independiente de cada uno de estos factores, lo cual no apoya la interesante hipétesis
de la interaccion. El hallazgo, en el primero de nuestros trabajos (Barrigén et al., 2010), de que
a una menor edad de inicio de consumo frecuente de cannabis (en la adolescencia), menor es
la edad de inicio de la psicosis, concuerda con la idea de que el efecto del cannabis en un
cerebro en desarrollo puede tener que ver con la relacion cannabis-psicosis. No se debe omitir,
por ultimo, que en nuestro trabajo realizado en pares de hermanos (Barrigon et al., enviado
para publicar) encontramos cémo el neuroticismo predice de forma independiente el desarrollo
de psicosis y que, aunque ya existian estudios que demuestran que altos niveles de
neuroticismo se asocian a un incremento del riesgo de psicosis (Van Os y Jones, 2001; Horan
et al., 2008), no habia estudios que incluyeran la personalidad como factor a tener en cuenta

junto al consumo de cannabis y al haber sufrido trauma en la infancia.

A un nivel practico, en el desempefio clinico diario, la alta frecuencia de presentacion
de estos factores entre nuestros pacientes afectos de un primer episodio de psicosis nos
recuerda la necesidad de indagar siempre acerca del consumo de drogas y de la historia de
abusos o maltrato en la infancia cuando evaluamos a un paciente con un primer episodio
psicético; y viceversa, es decir, preguntar por posibles sintomas psicéticos en pacientes
consumidores de cannabis y en pacientes victimas de abuso o maltrato en la infancia. Por otro
lado, la alta replicabilidad en distintos estudios de estos dos factores (consumo de cannabis y
antecedentes de trauma en la infancia) como factores de riesgo para el desarrollo de psicosis
también tiene implicaciones en la salud publica y deberia materializarse en estrategias
preventivas destinadas a disminuir la frecuencia de presentacion de estos dos factores
modificables. También, en esta misma linea de prevencion primaria, tendria interés el
desarrollo de estrategias de apoyo y de prevencién de enfermedades mentales en la poblacién

victima de abuso en la infancia.

Pasando de factores de riesgo a factores predictores de evolucion de la psicosis, la
DUP es un factor implicado en el pronostico de la psicosis. En uno de los trabajos que

conforman esta tesis (Ruiz-Veguilla et al., 2012), estudiamos algunos factores que la modifican.
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El interés de la DUP y su estudio radica en que, aunque modesto, tiene efecto en la evolucion
de la esquizofrenia, de forma que a menor DUP mejor evolucion de la enfermedad (Marshall
etal., 2005). De esta manera, la DUP es otro factor modificable que vendria a mejorar la
evolucion de la enfermedad una vez instaurada; esta vez el foco de la prevencion habria que
ponerlo en los médicos de atencién primaria y en otros profesionales en contacto con la
poblacion en riesgo de desarrollar psicosis, tal y como hacen distintos programas de primeros

episodios psicéticos.

Fortalezas y limitaciones de nuestros trabajos

1. Barrigén et al. (2010) Temporal relationship of first-episode non-affective psychosis with

cannabis use: a clinical verification of an epidemiological hypothesis

Como fortalezas, hay que sefialar que se tuvo en cuenta el posible efecto de otras
drogas ademas del cannabis, lo que hacen pocos estudios de ese momento, y que también se
ajusto por el sexo, al igual que casi todos los estudios similares. No ajustamos, sin embargo,
por la presencia de otros trastornos psiquiatricos. También podemos considerar una fortaleza
de este trabajo la definicion del inicio de psicosis como el momento del inicio de tratamiento
antipsicético, una variable mas pragmatica y fiable que la edad reportada de inicio de sintomas
psicéticos. Una limitacion relativa seria que el consumo de drogas se recoge mediante
autorreporte; en otros trabajos éste ha resultado ser un método fiable y en nuestro trabajo, en

concreto, los resultados concuerdan con los del andlisis de drogas en orina

2. Ruiz-Vequilla et al. (2012): The duration of untreated psychosis is associated with social

support and temperament.

Como fortaleza principal del estudio, decir que no conocemos estudios previos que
examinen la relacién entre el temperamento y el retraso del tratamiento de la psicosis, como
limitaciones, que no evaluamos los sintomas prodromicos ni la DUI y que el cuestionario de

personalidad de Eysenck es autoadministrado, lo que le puede restar fiabilidad; y como
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limitacion parcial, que la medida de la DUP es retrospectiva y compleja, aunque el evaluador

estaba entrenado en el uso del instrumento.

3. Ruiz-Vequilla et al. (2013): Dose-response effect between cannabis use and psychosis

liability in a non-clinical population: evidence from a snowball sample

El uso del muestreo de bola de nieve para el reclutamiento de participantes, al tiempo
qgue una fortaleza (controla el efecto del ambiente, que podria afectar a la presencia de
experiencias psicoticas), supone cierta limitacion, pues el consumidor de cannabis, al elegir a
sus dos amigos, podria elegir a un no consumidor con "problemas psicolégicos" como forma de
demostrar la inocuidad del consumo. Como limitaciones, conviene sefialar el consumo muy
frecuente de otras drogas en los participantes (aunque al ajustar no se altera la relacién entre
cannabis y psicosis, los resultados deben interpretarse con precaucion), y que el uso de
cuestionarios autoadministrados, tanto para las experiencias psicoticas como para el consumo
de sustancias, puede dar lugar a datos inferiores a los reales y que el disefio transversal no

permite inferir causalidad.

4. Barrigén et al. (enviado para publicar): Childhood trauma as a risk factor in_psychosis

development: a sib-pair study.

Como fortaleza principal del estudio, hay que hacer referencia al disefio de pares de
hermanos, que permite controlar el efecto de las influencias genéticas y del ambiente
compartido; ademas el empleo de una muestra de pacientes, aunque de menor tamafo que las
muestras poblacionales, estd mas cerca de la realidad clinica, al igual que la definicion del
consumo de cannabis como al menos cinco veces a lo largo de la vida. También es importante
sefialar que no conocemos estudios previos que tengan en cuenta la contribucion del
temperamento a la relacion entre trauma infantil, cannabis y psicosis. Como limitaciones, hay
gue sefialar que no hemos analizado la contribucién al desarrollo de psicosis de otros factores

como la urbanicidad, el consumo de otras sustancias distintas del cannabis, la DUP, el ajuste
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premorbido o factores genéticos; y como limitacién parcial, el autorreporte del consumo de

cannabis y del trauma infantil, pues hay estudios que confirman la fiabilidad de estos métodos.

Discusion de los principales resultados de cada trabajo y comparacién con otros

estudios

1. Barrigén et al. (2010) Temporal relationship of first-episode non-affective psychosis with

cannabis use: a clinical verification of an epidemiological hypothesis

Con escasas excepciones (Cantor-Graae et al., 2001; Sevy et al., 2001), una menor
edad de inicio en consumidores de cannabis es un hallazgo consistente en la literatura
cientifica. Nuestro estudio confirma los hallazgos de estudios previos de primeros episodios, en
los que los pacientes con psicosis e historia de consumo de cannabis son mas jovenes y
frecuentemente hombres (Hambrecht y Hafner, 1996; Bihler et al., 2002; Green et al., 2004;
Veen et al., 2004; Gonzalez-Pinto et al., 2008; Sugranyes et al., 2009). Encontramos una edad
de inicio de psicosis menor en los consumidores de cannabis, mediante un andlisis de
supervivencia (Veen et al.,, 2004; Gonzalez-Pinto et al., 2008) y ajustando por otras drogas

(Gonzélez-Pinto et al., 2008).

Al igual que en revisiones del momento (Arseneault et al., 2004; Henquet et al., 2005;
Moore et al., 2007), encontramos que el riesgo de desarrollar psicosis es en torno al doble para

consumidores de cananbis comparados con no consumidores.

Y confirmamos la hipotesis de que la exposicién al cannabis durante la adolescencia
tiene un efecto mayor que una exposicion posterior (Arseneault et al., 2002; Stefanis et al.,

2004; Konings et al., 2008)

2. Ruiz-Vequilla et al. (2012): The duration of untreated psychosis is associated with social

support and temperament

Replicamos el hallazgo previo de que un ajuste social pobre se asocia a una DUP mas

larga (Peralta et al., 2005). En nuestro caso, s6lo ocurre en pacientes con bajo neuroticismo y
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con mal ajuste social amplio, aungue no contamos con esos datos, podemos hipotetizar que los
primeros sintomas que suelen aparecer (irritabilidad, insomnio, déficit de atencién) son mejor
tolerados en el ambiente familiar que en el laboral y asi un buen apoyo social amplio acortaria
la DUP (aunque s6lo en personas con bajo neuroticismo). Encontramos, pues, que un
neuroticismo alto se asocia a una DUP mas larga; una posible explicacion es que el alto
neuroticismo dé lugar a un diagnoéstico incorrecto, como por ejemplo de trastorno de
personalidad. Comparamos, por ultimo, la DUP de nuestra muestra con otras muestras de

primeros episodios.

3. Ruiz-Vequilla et al. (2013): Dose-response effect between cannabis use and psychosis

liability in a non-clinical population: evidence from a snowball sample

Encontramos una fuerte asociacién entre el consumo de cannabis y la presencia de
experiencias psicéticas, de modo que los fumadores diarios de cannabis tenian cuatro veces
mas probabilidad de reportar presencia de voces y cinco mas de reportar sintomas
schneiderianos de primer rango. Estos resultados concuerdan con los hallados en estudios
similares (Stefanis et al., 2004; Henquet et al., 2005; Moore et al., 2007; Henquet et al., 2009).
Pocos estudios previos han explorado la relacion entre consumo de cannabis y mania; en

nuestro estudio, como en el de Henquet et al. (2006), la relacion es positiva.

Por otro lado, encontramos que el inicio del consumo de cannabis antes de los 17 afios
modifica el efecto del consumo diario de cannabis en la edad adulta. Esto puede ser explicado

por un fenémeno de sensibilizacion (Collip et al., 2008)

4. Barrigén et al. (enviado para publicar): Childhood trauma as a risk factor in_psychosis

development: a sib-pair study.

Resulta de especial interés la comparacion con otras muestras que también estudian el
efecto del consumo de cannabis y el trauma infantil en el desarrollo de psicosis. Por un lado,

con las muestras poblacionales (Houston et al., 2008; Shevlin et al., 2009; Harley et al., 2009;
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Discusion

Konings et al., 2012; Murphy et al., 2012; Alemany et al., 2013) y por otro con una muestra
clinica evaluada en dos momentos (Compton et al., 2004; Ramsay et al., 2011). En nuestro
trabajo, demostramos la existencia de efectos independientes del consumo de cannabis, el
trauma infantil y el neuroticismo en el desarrollo de psicosis. El haber demostrado que el
consumo de cannabis y el haber padecido trauma infantil son factores de riesgo para el

desarrollo de psicosis tiene implicaciones para la salud publica.
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Conclusiones

CONCLUSIONES

Primera. Los pacientes consumidores de cannabis tienen una menor edad de inicio de

psicosis, que no se explica por efecto del sexo.

Segunda. Cuando el consumo frecuente de cannabis empieza durante la adolescencia, la
edad de inicio de psicosis es menor que cuando el consumo frecuente de cannabis empieza a

mayor edad o cuando no se ha consumido cannabis.

Tercera. El consumo adicional de cocaina no tiene efecto sobre la edad de inicio de psicosis

Cuarta. Después de ajustar por el efecto del tabaco y el consumo excesivo de alcohol el efecto
de la edad de inicio de consumo frecuente de cannabis en la edad de inicio de psicosis sigue

siendo el mismo

Quinta. Los pacientes con psicosis afectiva tienen una duracion de la psicosis sin tratar menor

gue los pacientes con psicosis no afectiva.

Sexta. Un buen apoyo social amplio es beneficioso solo en los pacientes con bajo
neuroticismo. En ellos, se asocia con una reduccién de la DUP, mientras que en los que

puntdan alto en neuroticismo se asocia a un aumento de la DUP.

Séptima. Hay una relacion dosis-dependiente entre el consumo de cannabis y las experiencias
psicoticas de las dimensiones “voces”, “maniforme” y “sintomas schneiderianos de primer

rango”.

Octava. El inicio del consumo de cannabis antes de los 17 afios modifica el efecto del consumo
diario de cannabis en la edad adulta en las dimensiones “voces” y “sintomas schneiderianos de

primer rango”, con aumento de ambas.

Novena. El trauma infantil, el consumo de cannabis y el neuroticismo se asocian con riesgo
aumentado de desarrollo de psicosis funcional. Los tres factores contribuyen a este riesgo de

manera independiente.
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Background: We analyzed the association of age at onset of psychosis treatment (AOPT) with having a
history of cannabis use in patients with a first episode of non-affective psychosis. We also investigated
the impact on the AOPT of exposure to cannabis in adolescence, compared with young adulthood, and
of the additional exposure to cocaine.
Method: We recruited 112 consecutive patients (66 men and 46 women; age range, 18-57 years) with a
first psychotic episode. The composite international diagnostic interview (CIDI) was used to assess drug
use and to define the age at onset of heaviest use (AOHU) of a drug, defined as the age when drug was
used the most for each patient. The effect of cannabis and cocaine AOHU on AOPT was explored through
Kruskal-Wallis and Mann-Whitney tests, and logistic regression. Sex-adjusted cumulative hazard curves
and Cox regression models were used to compare the AOPT of patients with and without a history of can-
nabis use, or associated cocaine use.
Results: We found that the AOPT was significantly associated with the use of cannabis, independently of
sex, use of cocaine, tobacco smoking or excessive alcohol consumption. There was a dose-response rela-
tionship between cannabis AOHU and AOPT: the earlier the AOHU the earlier the AOPT. Hazard curves
showed that patients with a history of cannabis use had a higher hazard of having a first-episode psycho-
sis than the rest of the patients (sex-adjusted log-rank y? = 23.43, df = 1, p < 0.001). Their respective med-
ian AOPT (25th, 75th percentiles) were 23.5 (21, 28) and 33.5 years (27, 45) (for log-transformed AOPT,
t=5.6,df=110, p<0.001). The sex-adjusted hazard ratio of psychosis onset comparing both groups was
2.66 (95% CI, 1.74-4.05).
Conclusions: Our results are in favor of a catalytic role for cannabis use in the onset of psychosis.

© 20009 Elsevier Ltd. All rights reserved.

1. Introduction

is the primary addiction hypothesis, which implies a dysregulated
neural signaling drug reward - patients with schizophrenia would

There is an extensive literature on the link between psychosis
and substance use in general, and cannabis in particular. Previous
studies show an association between substance use or abuse and
schizophrenia (Regier et al., 1990; Hambrecht and Hafner, 2000;
Kavanagh et al., 2004). The nature of this association has been a
matter of controversy for the last two decades, especially the pos-
sible cause-effect relationship that may be involved in this associ-
ation. An alternative explanation to the self-medication hypothesis
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Neurosciences, Faculty of Medicine, University of Granada, Av. Madrid 11, E-18071
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show an addictive behavior as a primary disease symptom (Cham-
bers et al., 2001); the heavy use of drugs that enhance dopamine
function, such as amphetamines, cocaine or cannabis, would pre-
cipitate or exacerbate psychotic symptoms.

A possible causal role of substance use or abuse in psychosis is
supported by: (1) results from prospective cohort studies, re-
viewed by Arseneault et al. (2004), showing that cannabis use in-
creases the subsequent risk of schizophrenia; (2) the onset of
substance abuse precedes the onset of psychosis (Biihler et al.,
2002); and (3) an earlier age at onset of psychosis for individuals
with a history of cannabis use (Green et al., 2004; Veen et al.,
2004; Barnes et al., 2006; Gonzalez-Pinto et al., 2008). Moreover,
Ruiz-Veguilla et al. (2009) recently reported fewer neurological
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soft signs among first-episode psychotic patients with a history of
heavy cannabis use, suggesting the existence of different pathways
for psychosis onset.

A great deal of literature supports the role of cannabis as a risk
factor for psychosis (Arseneault et al., 2004; Henquet et al., 2005;
Semple et al., 2005; Moore et al., 2007). Moreover, cannabis intox-
ication can lead to acute transient psychotic episodes in some indi-
viduals (D’Souza et al., 2004). A recent study using a prospective
design (Degenhardt et al., 2007) shows that cannabis use by pa-
tients with schizophrenia predicts a small increase in psychotic
symptoms, whereas psychotic symptoms do not predict more can-
nabis use. These findings do not support the self-medication
hypothesis. On the other hand, the effect of exposure to cannabis
on the presence of psychotic symptoms is significantly stronger
when exposure occurs in early adolescence, as demonstrated in
the Dunedin cohort prospective study (Arseneault et al., 2002),
and in cross-sectional studies of Greek (Stefanis et al., 2004) and
Trinidadian (Konings et al., 2008) young people.

Concerning stimulants, a study suggests that amphetamines
may cause psychosis, especially when consumed in large amounts
during long periods of time by people with schizoid or schizotypal
personality traits (Chen et al., 2003). However, the evidence sug-
gesting that stimulant use causes chronic psychosis or schizophre-
nia is weak (Curran et al., 2004). In the case of “cocaine-induced
psychosis”, most studies refer to acute intoxication (Brady et al.,
1991; Satel and Edell, 1991; Cubells et al., 2005; Floyd et al.,
2006) but, unlike cannabis and amphetamines, reports that etio-
logically link cocaine to chronic psychosis are very rare and not re-
cent (Post, 1975). Veen et al. (2004) and Sugranyes et al. (2009)
found a temporal relationship between cannabis use and earlier
onset of schizophrenia, but these two studies did not control for
the potential confounding effect of concurrent cocaine use. Sugran-
yes et al. (2009) excluded patients using other illicit substances,
whereas Veen et al. (2004) reported that out of their 133 subjects
only 14 (all males) had used cocaine and/or amphetamines in addi-
tion to cannabis before their first psychotic episode, and their age
at onset of psychosis was not lower than the age of the males who
had used only cannabis. This issue was addressed by Gonzalez-Pin-
to et al. (2008) in a sample of patients with affective or non-affec-
tive psychosis (their relative proportion was not reported), who
found no significant effects for the concurrent use of alcohol or
other drugs (amphetamines or cocaine).

The influence of sex on age at onset of psychosis is a very con-
sistent and classical finding in schizophrenia research: men have
an earlier onset than women (Leung and Chue, 2000; Mueser and
McGurk, 2004; Barnes et al., 2006). Thus, sex may be a potential
confounding factor in studies of the relationship between sub-
stance use and psychosis, because younger age and male sex pre-
dominate among those who use drugs.

This study investigated a sample of patients with non-affective
psychosis. The aims of the present study were: (i) to assess the
hypothesis that cannabis use is associated with an earlier onset
of psychosis, particularly during adolescence; (ii) to test the possi-
ble additional effect of consuming cocaine on the age at onset of
psychosis; and (iii) to confirm that the effect of substance use on
the onset of psychosis is independent of the potentially confound-
ing effect of sex.

2. Materials and methods
2.1. Participants
This study included 112 patients in their first episode of non-

affective psychosis. Subjects were recruited during their first con-
tact with any of the mental outpatient or inpatient health services
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at the southern half of the province of Granada, and the neighbor-
ing province of Jaén (Spain), between December 2003 and Decem-
ber 2008. The patients were considered to be suffering from
psychosis if they presented at least one of the following symptoms:
hallucinations of any kind, delusions, or disorganized symptoms.
They were assessed with the psychosis section of the clinician ver-
sion of the SCID-I (First et al., 1997). Since our study was performed
in adult mental health services, our patients’ age was 18 or older.
We selected subjects with non-affective psychosis, excluding those
with affective episodes (depressive or manic) involving psychotic
symptoms and those with organic psychoses. We excluded a 21-
year old male patient who had used only amphetamines (at age
20) and a 27-year old female patient who had used only cocaine
(at age 22). We also excluded patients with a previous diagnosis
of neurological disease or a history of head trauma with loss of
consciousness. All the participants provided written informed con-
sent, and the research protocol was approved by local Ethics
Committees.

2.2. Assessment

Socio-demographic and clinical data were collected from infor-
mation provided by patients and their relatives. The age at onset of
psychosis treatment (AOPT) was operationally defined as the age at
which the patient contacted for the first time any mental health
service due to any psychotic symptom. In all but 10 patients, we
assessed the duration of untreated psychosis (DUP), which was
measured as the period of time in weeks from reported onset of
psychotic symptoms till the date on which antipsychotic treatment
was started (Norman and Malla, 2001).

As in previous studies (van Os et al., 2002; Weaver et al., 2003;
Barnett et al.,, 2007), information on substance use was self-re-
ported. Lifetime substance use was assessed by means of the initial
questions of the L Section of the composite international diagnostic
interview (CIDI) (World Health Organization, 1993) in order to
determine drug use pattern. According to the CIDI, patients were
considered to be drug users if they had used a particular drug five
or more times. Drugs were classified into the following categories:
cannabis, cocaine, amphetamines, hallucinogens and others
(including inhalants and opiates). Using the CIDI, for each sub-
stance, we collected information about the age at onset of its
heaviest use (AOHU), time from last consumption, and frequency
of use during the period of heaviest use (daily or nearly every
day, 3-4 days per week, 1-2 days per week, 1-3 days per month,
less than once in a month). The following CIDI question assessed
AOHU “Thinking of the year when you used [specific drug] the
most, how old were you when first started to use that amount of
drug?” Then, in order to determine the relationship between the
AOHU of a specific drug (cannabis or cocaine) and AOPT, patients
who had used the drug were classified into those who had an
AOHU < 17, an AOHU from 18 through 20, or an AOHU > 21 years.
Urine toxicology screenings were performed in 64 patients. Sub-
jects were also asked about tobacco smoking and weekly alcohol
consumption. Excessive alcohol consumption was defined as an in-
take (in the last month) of more than 30 g of alcohol per day for
men and more than 20 g for women (Martinez-Ortega et al., 2008).

2.3. Statistical analyses

Statistical analyses were performed using SPSS, version 15
(SPSS, Inc., 2003). In the current study, the dependent variable
was the AOPT. The median AOPT of patients with a history of drug
use was compared with that of patients without such a history by
using an independent-samples t test. Since the distribution of
AOPT was skewed and non-normal, the AOPT was log-transformed
before applying the t test (Woodward, 1999). The AOPTs of men



Articulo 1

M.L. Barrigon et al./Journal of Psychiatric Research 44 (2010) 413-420 415

and women were compared similarly. A Kruskal-Wallis test and
post-hoc Mann-Whitney tests were used to compare the median
AOPTs of patients with a cannabis AOHU < 17, patients with an
AOHU from 18 through 20, patients with an AOHU > 21, and pa-
tients who had not used cannabis. Analogous comparisons were
performed using cocaine in place of cannabis AOHU. A Mann-
Whitney test was used to compare the AOPTs of patients who
had used only cannabis vs. patients who had used cannabis and
other drug(s).

A logistic regression model was built through a backward selec-
tion procedure. The dependent variable in the logistic model was
having or not an AOPT < 23 years, which was the first tertile of
the AOPT (Table 2). As initial independent variables, the selection
procedure included the categorized cannabis and cocaine AOHU,
daily tobacco smoking, excessive alcohol consumption and sex.

We performed a survival analysis (Klein and Moeschberger,
1997) in which the survival time was the time from birth to the
first episode of a non-affective psychosis, that is, the AOPT. The
cumulative hazard curve for patients with a history of cannabis
use was compared with that for the rest of the patients by using
both unadjusted and (sex-adjusted) stratified log-rank tests. A sim-
ilar comparison was performed between patients who had used
cocaine versus the rest of the patients. For a particular age, the haz-
ard rate is defined as the psychosis onset rate and is measured by
the slope of the cumulative hazard curve at that age. The hazard
rate for a particular age is the proportion of people per time unit
who never suffered from psychosis before that particular age,
and who will have a first-episode psychosis at that specific age
(Klein and Moeschberger, 1997). Higher hazard rates determine a
higher risk of early AOPT.

A Cox regression model was fit to compute the effect size of
having a history of cannabis use on the hazard of psychosis onset
at a particular age (Woodward, 1999). The AOPT was the survival
time in the model, and history of cannabis use and sex were the
independent variables. The effect size was measured as the hazard
ratio corresponding to the cannabis use variable. A similar model
was fit to compute the effect size of having a history of cocaine
use. Since sex was an independent variable in the Cox models,
the above effect sizes were sex-adjusted. The effect of sex on the
hazard of psychosis onset was also investigated. The adequacy of
Cox models was examined through log-minus-log plots. Cox mod-
els fit well.

3. Results
3.1. Socio-demographic and clinical data

Of the 112 patients, 66 (59%) were men. In this study, patients’
age was the same as their AOPT. The median age (25th and 75th
percentiles) was 27 years (22, 37; range 18-57). Concerning mari-
tal status, 67% (75/112) were single, 21% (24/112) married or living
together, 10% (12/112) separated or divorced, and one patient was
a widow. With regard to educational level, 19% (21/109) did not
finish primary school, 45% (49/109) finished primary school, 23%
(25/109) secondary school and 13% (14/109) university (three pa-
tients did not provide education level). Forty-three percent (45/
105) were employed, 17% (18/105) students, 9% (9/105) house-
wives, 25% (26/105) unemployed and 7% (7/105) retired (seven pa-
tients did not provide occupation information). Sixty percent (67/
112) of the patients were inpatients. Outpatients and inpatients
did not differ significantly in demographic variables or drug use.
Cannabis users differed from non-users in sex distribution [propor-
tion of men: 69% (43/62) vs. 46% (23/50), respectively; x> =6.24,
df=1, p=0.013; OR=2.7 (95% CI, 1.2-5.8)] and in marital status
[proportion of married or cohabiting: 5% (3/62) vs. 42% (21/50);
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¥x*=22.70, df =1, p<0.001; OR = 14.2 (95% CI, 3.9-51.7)], but not
in educational level.

After 6 months, the patients were re-evaluated and the follow-
ing diagnoses were established: schizophrenia, 69.6% (78/112);
schizophreniform disorder, 7.1% (8/112); schizoaffective disorder,
7.1%(8/112); delusional disorder, 4.5% (5/112); brief psychotic dis-
order, 8.9% (10/112); and psychotic disorder not otherwise speci-
fied, 2.7% (3/112).

3.2. Substance use and AOPT

Seventy-one percent (80/112) of patients were daily tobacco
smokers, 51% (57/112) current (last month) alcohol users and
16% (17/109) excessive alcohol consumers (the same proportion
in men as in women). Fifty-five percent (62/112) of patients had
a lifetime history of cannabis use. Cocaine had been used by 33%
of patients (37/112); amphetamines by 6% (7/112); hallucinogens
by 7% (8/112); and other illegal drugs by 10% (11/112). Sixty per-
cent (37/62) of cannabis users had used another illegal drug, all
of them at least cocaine; 12% (13/112) of patients had consumed
three different drugs, two patients (1.8%) had consumed four and
two patients (1.8%) had consumed five. All patients who had used
cocaine had also used at least one more drug, and all of them had
used cannabis. The AOHU of cocaine and that of cannabis were
highly correlated (Spearman r, = 0.41; p = 0.016). Twenty-one per-
cent (25/112) of the patients had used only cannabis.

For the patients who had used cannabis, the mean time from
AOHU to AOPT was 6.3 years (SD = 5.8; range 0-23). The patterns
of use for the two most frequently consumed drugs, cannabis
and cocaine, are shown in Table 1. It is noteworthy that most can-
nabis users (86%, 53/62) were daily users during their period of
heaviest cannabis consumption; 48% (29/61) of them had

Table 1
Patterns of cannabis and cocaine use in patients with a first episode of non-affective
psychosis.

Pattern Cannabis users (n=62) Cocaine users (n=37)

Time from last use to psychosis®

Less than 2 weeks 47.5% (29/61)
2 weeks to 1 month 14.8% (9/61)
1-6 months 21.3% (13/61)
6-12 months 1.6% (1/61)
More than 12 months 8.2% (5/61)

11.1% (4/36)
13.9% (5/36)
27.8% (10/36)
16.7% (6/36)
30.6% (11/36)

Frequency of use (within the period of heaviest use)®
Daily 85.5% (53/62)

3-4 days per week 3.2% (2/62)

1-2 days per week 6.5% (4/62)

1-3 days per month 1.6% (1/62)

Less than 1 day per month  3.2% (2/62)

31.4% (11/35)
8.6% (3/35)
31.4% (11/35)
8.6% (3/35)
20% (7/35)

Duration of the period of heaviest use““

Less than 1 year 10 (6/60) 23.5% (8/34)

1-2 years 41.7% (25//60) 50% (17/34)
3-5 years 25% (15/60) 8.8% (3/34)
6-9 years 15% (9/60) 11.6% (4/34)

10 years or more 8.4% (5/60)

Lifetime history of another drug use
Cannabis
Cocaine
Amphetamines
Hallucinogens
Opiates

Other substances

5.9% (2/34)

= 100% (37/37)
59.7% (37/62) =

11.3% (7/62) 18.9% (7/37)
12.9% (8/62) 21.6% (8/37)
6.5% (4/62) 10.8% (4/37)
11.3% (7/62) 16.2% (6/37)

2 One cannabis user and one cocaine user did not provide information on the time
from last use to psychosis treatment onset.

" One cocaine user did not provide information on frequency of use.

¢ Two patients did not provide information on duration of the period of heaviest
cannabis use and three on cocaine use.

4 Mean +S.D., 3.8 +4.03 years for cannabis users and 2.6 + 3.2 years for cocaine
users.
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consumed cannabis within the two weeks previous to their inclu-
sion into the study, and 62% (38/61) had consumed cannabis the
previous month. The fact that most cannabis users were daily users
impeded conducting analyses according to the severity of drug use.

The median AOPT (and 25th, 75th percentiles) for patients with
a history of cannabis use was 23.5 years (21, 28), and for patients
without a history it was 33.5 years (27, 45). The former median
was significantly lower than the latter (for log-transformed AOPT,
t=5.6,df =110, p <0.001). Thus, the AOPT for patients with a his-
tory of cannabis use was significantly earlier than that for patients
without a history. Also, the median AOPT for men [25 years (21,
34)] was significantly lower than that for women [29.5 years (25,
38)] (for log-transformed AOPT, t = 2.34, df =110, p =0.021).

3.3. Relationship of AOHU and poly-substance use with AOPT

The median AOPT of patients with an early exposure to canna-
bis (AOHU < 17 years) was significantly earlier than that of pa-
tients with a cannabis AOHU between 18 and 20, patients with
an AOHU > 21, or patients who had not used cannabis (Fig. 1).
Also, the median AOPT differed significantly across the four groups
determined by cocaine AOHU (AOHU < 17; AOHU between 18 and
20; AOHU > 21; and no cocaine use) (Kruskal-Wallis »?=14.51,
df =3, p=0.002). The median AOPT of patients with an early expo-
sure to cocaine (AOHU < 17 years) did not differ significantly from
that of those whose AOHU was between 18 and 20 years (Mann-
Whitney p=0.92); these AOHU groups had significantly earlier
median AOPT than the group with AOHU > 21 (for both Mann-
Whitney tests, p < 0.05), or the group of patients who never used
cocaine (Mann-Whitney p-values < 0.01); patients with a cocaine
AOHU > 21 did not differ significantly in AOPT from those who
never used cocaine (Mann-Whitney p = 0.91).

The median AOPT of patients who had used only cannabis was
not significantly different from that of patients who had used other
drug(s) besides cannabis, mainly cocaine [23 (25th and 75th per-
centiles, 20 and 28) vs. 24 (21 and 27.5) years; Mann-Whitney
p =0.69].

60
50+
40
30
=

20

10+

Age at onset of psychosis treatment, years

T T T T
<17 years 18-20 years 221 years Never
(n=21) (n=21) (n=18) (n=50)

Group according to the age at onset of cannabis heaviest use

Fig. 1. Boxplot of the age at onset of psychosis treatment (AOPT) within four groups
of patients determined by the age at onset of cannabis heaviest use (AOHU). The
AOPT differs significantly between the groups (Kruskal-Wallis »? = 34.00, df =3,
p <0.001). The AOPT of patients with cannabis AOHU < 17 was significantly earlier
than that of patients in any of the three other groups (for each of the three Mann-
Whitney tests, p < 0.01). The AOPT of patients with an AOHU between 18 and 20
was significantly earlier than the AOPT of those who never used cannabis (Mann-
Whitney p = 0.001) and borderline significantly earlier than that of patients with an
AOHU > 21 (Mann-Whitney p = 0.082). The AOPT of patients with an AOHU > 21
was borderline significantly earlier than the AOPT of those who never used cannabis
(Mann-Whitney p = 0.077).
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Among the patients who had used cannabis, there was a high,
significant correlation between the AOPT and cannabis AOHU
(Spearman rs=0.58, p<0.001); the partial correlation between
the AOPT and cannabis AOHU, controlling for sex, was 0.57
(p <0.001). Moreover, among those patients who had used only
cannabis (N =25) there was a significant correlation between the
AOPT and cannabis AOHU (rs = 0.63, p = 0.001); their partial corre-
lation controlling for sex was 0.46 (p = 0.027). There was also a sig-
nificant correlation between the AOPT and cocaine AOHU (r, = 0.58,
p <0.001, N = 34); their partial correlation controlling for sex was
0.72 (p < 0.001).

The final logistic model of AOPT < 23 years included only the
categorized cannabis AOHU variable (Table 2). The odds of having
an AOPT < 23 years in patients who started consuming cannabis
heavily at 17 years of age or earlier was 19 times higher than the
odds in patients who never used cannabis (95% CI, 5.2-71.5). There
was a dose-response effect: the odds of having an AOPT < 23 years
decreased with AOHU (Table 2). After controlling for cannabis
AOHU, sex did not have a significant effect on having an earlier
AOPT (p = 0.28). Moreover, the logistic analysis of AOPT < 23 in pa-
tients who had used cannabis showed that, after controlling for
AOHU of cannabis, the additional use of cocaine (with or without
other additional drugs) did not influence the odds of having an
AOPT < 23. After adding the variables tobacco smoking and exces-
sive alcohol consumption to the logistic model described in Table 2,
the odds ratios and p-values for the AOHU variable did not change
substantially. Moreover, smoking and alcohol use did not have sig-
nificant effects on AOPT.

The median DUP was 5.5 weeks (25th and 75th percentiles, 1
and 30). The DUP of cannabis users [median 5.0 (1.0 and 22.0;
N=>54)] was not significantly different from that of non-users
[median 6.5 (0.5 and 42.5; N=48)] (Mann-Whitney p =0.76).
Men and women did not differ significantly in DUP. Within sex
groups, cannabis users and non-users did not differ significantly
in DUP (data not shown).

3.4. Comparison of the AOPT in patients with a history of cannabis use
vs. others by using survival analysis

The cumulative hazard curve for patients with a history of can-
nabis use was significantly different from that for patients without
a history, even after adjusting for sex (Fig. 2). Cannabis users had
significantly higher rates of psychosis onset than non-users; this

Table 2
Logistic regression analysis of the effect of cannabis AOHU on having an AOPT < 23 -
years in 110% patients with non-affective first-episode psychosis.”.

OR (95% CI)*  Wald df P-
1 Value
Cannabis AOHU 22.8 3 <0.001
Never used cannabis? (n = 50) 1.0
AOHU > 21 years (n=18) 0.91 (0.22- 0.02 1 090
3.8)
AOHU between 18 and 20 years 34 (1.1- 4.6 1 0.03
(n=21) 10.5)
AOHU < 17 years (n=21) 194 (5.2- 19.8 1 <0.001
71.5)

AOHU: age at onset of heaviest use; AOPT: age at onset of psychosis treatment; OR:
odds ratio; CI: confidence interval.

2 Two patients did not provide information on cannabis AOHU.

> A backward selection procedure selected only the categorized cannabis AOHU
as a significant independent variable. The other variables utilized in the selection
procedure were the categorized cocaine AOHU, daily tobacco smoking, excessive
alcohol consumption and sex.

¢ A particular odds ratio compares the odds of starting psychosis treatment at
23 years of age or earlier in patients who had the corresponding cannabis AOHU
versus the odds in patients who had never used cannabis.

4 The reference category consisted of the patients who had never used cannabis.
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Cumulative hazard

Age at onset of psychosis treatment, years

Fig. 2. Cumulative hazard curves for the age at which the first episode of non-
affective psychosis occurs in patients who had a history of cannabis use (solid line,
n=62) versus patients who did not have a history (dotted line, n = 50). The two
curves were significantly different (log-rank 2 = 26.63, df = 1, p < 0.001), even after
controlling for sex (stratified log-rank 2 = 23.43, df =1, p < 0.001). Psychosis onset
rates were higher for patients with a history of cannabis use than they were for
patients without it, especially before an age of about 30 years.

can be concluded from the steeper cumulative hazard curve ob-
served in cannabis users. Among males, the cumulative hazard
curve for patients with a history of cannabis use was significantly
different from that for patients without a history (log-rank
XZ =11.17,df =1, p=0.001). Among females, the curves were also
significantly different (log-rank x?=13.39, df=1, p <0.001).

3.5. Comparison of patients with a history of cocaine use vs. others

The cumulative hazard curve for patients with a history of co-
caine use (N =37; all of them had used cannabis as well) was sig-
nificantly different from that for patients without such a history
(N =175) (log-rank y?=14.37, df=1, p <0.001). Cocaine users had
significantly higher rates of psychosis onset than non-users. Fur-
ther, after adjusting for sex, the two curves remained significantly
different (stratified log-rank y?=11.50, df=1, p =0.001).

3.6. Effect size of history of drug use on the hazard of psychosis onset

According to Cox regression analysis of AOPT, having a history
of cannabis use had a sex-adjusted significant effect on the hazard
of psychosis onset (y? =20.57, df =1, p =0.001). The sex-adjusted
hazard ratio that compared the hazard of psychosis onset in pa-
tients with a history of cannabis use versus patients of comparable
age without a history was 2.66 (95% CI, 1.74-4.05). Thus, at a given
age, the hazard of having a first psychotic episode was about 3
times as great for patients with, compared to without, a history
of cannabis use. After adjusting for history of cannabis use, sex
did not have a significant effect on the hazard of psychosis onset
at any age (y?>=0.55, df=1, p=0.46; hazard ratio comparing
men vs. women, 1.16; CI, 0.79-1.71). According to a readjusted
Cox regression model, there was not a significant interaction be-
tween cannabis use and sex on the AOPT (p = 0.99).

Having a history of cocaine (plus cannabis) use had a significant
effect on the hazard of psychosis onset at any age (sex-adjusted
%*=9.68, df=1, p=0.002). The sex-adjusted hazard ratio that
compared patients with a history of cocaine use vs. patients with-
out a history was 2.01 (95% CI, 1.30-3.12). After adjusting for his-
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tory of cocaine use, sex did not have a significant effect on the
hazard of psychosis onset (%2 = 0.60, df = 1, p = 0.44; hazard ratio,
1.17; CI, 0.78-1.76). According to a readjusted Cox model, there
was not a significant interaction between cocaine use and sex on
the AOPT (p=0.18). In a Cox regression model of AOPT that in-
cluded cannabis use, cocaine use and sex, only cannabis use was
significant (p < 0.001) (cocaine use p = 0.83; sex p=0.51).

4. Discussion
4.1. Main findings, strengths and limitations of the study

We found an earlier psychosis onset in patients who reported a
lifetime history of cannabis use, which is not explained by sex. In
patients who developed a non-affective psychosis, the hazard of
having their first psychotic episode at a particular age increased
by a factor of about 3 in cannabis users vs. non-users. When canna-
bis consumption started to be the heaviest during adolescence
(<17 years), the risk of an early AOPT was significantly higher in
comparison with starting the heaviest consumption at later ages,
or in comparison with patients who never used cannabis. However,
we did not find a significant effect of an additional use of cocaine
(with or without other additional drugs) on the AOPT, which is
consistent with previous studies suggesting no significant effects
of cocaine or other drugs (Arseneault et al., 2002; Barnes et al.,
2006; Gonzalez-Pinto et al., 2008). Moreover, after adjusting for
the potential confounding effects of tobacco smoking and excessive
alcohol consumption, the effects of AOHU on AOPT were essen-
tially the same as those observed without adjusting for smoking
and alcohol (described in Table 2). Our study suggests a possible
catalytic effect of previous or current cannabis use on psychosis
onset. This effect was described and measured through both a
comparison of cumulative hazard curves and fitting a Cox model,
which are survival-analysis methodologies able to provide a dy-
namic description of events.

Although most subjects who used drugs consumed cannabis,
initially we did not limit our analysis to this substance but adopted
a real world approach, considering all types of illegal drugs. How-
ever, only two patients had used an illegal drug in the absence of
cannabis and we decided, for the sake of clarity, to exclude them
from the current study. Moreover, we analyzed the potential addi-
tional effect of the use of other drugs, particularly cocaine. Most
previous studies on this topic focused their investigations exclu-
sively on the relationship between cannabis use and the preva-
lence of psychosis and its associated features (for a review, see
Arseneault et al., 2004; Henquet et al., 2005; Semple et al., 2005;
Moore et al., 2007). Our study replicated the finding that cannabis
is the most commonly used drug in patients with first-episode psy-
chosis (Hambrecht and Hdfner, 2000; Kavanagh et al., 2004). In
addition, the AOPT was significantly correlated with cocaine AOHU
(although all cocaine users had used cannabis), and also with can-
nabis AOHU among those patients who had used only cannabis,
which is consistent with a recent report (Barnett et al., 2007).

Our analyses were based on the age at first contact with mental
health services due to psychotic symptoms, which is a more prag-
matic and reliable variable than a reported age at onset of psy-
chotic symptoms, which would be a more valid measure if it
were precisely measured. Nevertheless, the onset of psychotic
symptoms was posterior to the onset of cannabis use after a med-
ian time of 4 years (25th and 75th percentiles, 2 and 9). Therefore,
it is not plausible that drug consumption has occurred in response
to psychotic symptoms.

With a few exceptions (Cantor-Graae et al., 2001; Sevy et al.,
2001), an earlier onset of psychosis in cannabis users is a consis-
tent finding across the schizophrenia scientific literature (see
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Moore et al., 2007 for a review). Moreover, compared to women,
men show an earlier onset of schizophrenia (Loranger, 1984) or
an increased schizophrenia incidence risk (Aleman et al., 2003).
This suggests that the effect of cannabis use on age at onset of psy-
chosis may be confounded by the effect of male sex, and that
appropriate designs or statistical methodologies must be used to
separate these effects. Our analyses of drug use adjusted for sex,
as some other studies did (Stefanis et al., 2004; Veen et al., 2004,
Barnes et al., 2006; Gonzilez-Pinto et al., 2008; Konings et al.,
2008; Sugranyes et al., 2009).

As a limitation of our study, it is possible that a few patients
with a first episode of non-affective psychosis from our catchment
area were not included. Another limitation is that our data include
self-reports on substance use. However, although our biochemical
testing does not provide information on lifetime drug use, studies
based on urine and hair analyses (van Os et al., 2002; Weaver et al.,
2003) support the reliability and validity of self-reported drug use.
Contrary to claims of underestimation (Barnett et al., 2007), there
were no false negative reports and there were even false positive
reports among the patients who underwent urine testing (probably
explained by an exposure beyond 2-4 weeks earlier). Finally, it
should be recognized that we did not control for the potential con-
founding effects of other possible psychiatric disorders.

4.2. Comparison with previous studies

Our study confirmed the finding of previous studies of first-epi-
sode psychosis populations (Hambrecht and Hafner, 2000; Biihler
et al.,, 2002; Green et al., 2004; Veen et al., 2004; Gonzalez-Pinto
et al., 2008; Sugranyes et al., 2009) that patients with incident psy-
chosis and history of cannabis use tend to be younger and are fre-
quently male [in our study, 69% (43/62) of patients with a history
of cannabis use were men]. Moreover, our results are consistent
with those of previous studies that also controlled for the effect
of sex (Stefanis et al., 2004; Veen et al., 2004; Barnes et al., 2006;
Gonzalez-Pinto et al., 2008; Konings et al., 2008; Sugranyes et al.,
2009). These results suggest an association of cannabis use with
an earlier psychosis onset that is independent of the effect of sex.

Differences in age at onset of psychosis have been found be-
tween patients with and without a history of any substance use
(Barnes et al., 2006) or between patients with and without a his-
tory of cannabis use (Barnes et al., 2006; Sugranyes et al., 2009).
An earlier onset of psychosis in cannabis users was also found
using survival analysis (Veen et al., 2004; Gonzalez-Pinto et al.,
2008), without a significant additional effect when other drugs
were involved (Gonzélez-Pinto et al., 2008). According to a case-
registry study (Arendt et al., 2005), the age at first diagnosis of
schizophrenia was significantly earlier in subjects (men and wo-
men analyzed together) with a previous cannabis-induced psycho-
sis; within that sample, men were at a higher hazard than women
of developing a subsequent schizophrenia-spectrum disorder (in a
Cox regression model controlling for age, the hazard ratio was
1.82).

According to three recent reviews on cannabis use as a possible
cause of psychosis (Arseneault et al., 2004; Henquet et al., 2005;
Moore et al., 2007), the risk of developing psychosis among canna-
bis users is about twice as high as that among non-users. In their
meta-analyses, these three research groups found pooled odds ra-
tios ranging from 2.1 to 2.3 (95% Cl, 1.5-2.9). Thus, our results are
fairly consistent with previous studies in that, among our patients,
the sex-adjusted hazard ratio that compared the hazard of psycho-
sis onset in patients with a history of cannabis use vs. patients
without was 2.66 (95% CI, 1.74-4.05). However, an advantage of
our study design is that hazard ratios of AOPT essentially compare
the risks of two groups of patients of comparable age, whereas
odds ratios do not necessarily perform age-corrections.
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4.3. Cannabis use as a catalyst for psychosis

Beyond the effects of male sex and cocaine use, cannabis use
was associated with an earlier onset of non-affective psychosis. It
might be argued that the association between cannabis and psy-
chosis may be due to chance, since both events (cannabis use
and psychosis) peak around the same age, and that the overrepre-
sentation of cannabis use among patients with psychosis may only
reflect the increase of cannabis use rates in the general population,
especially among younger people, which has been occurring in re-
cent years. However, according to the European Monitoring Centre
for Drugs and Drug Addiction (2006), the 12-month prevalence of
cannabis use among the adult Spanish population was about a
fourth the rate among our patients. Similarly, a decade ago in Ger-
many, the prevalence of drug abuse (mostly cannabis) among pa-
tients with first episode of schizophrenia was reported to be
twice the rate in the general population (Hambrecht and Hafner,
1996). On the other hand, the lifetime rate of cannabis use in our
sample (55%) is close to the 60% recently reported in another Span-
ish study (Sugranyes et al., 2009).

Our study confirmed the hypothesis that exposure to cannabis
during adolescence has a stronger effect than a later exposure
(Arseneault et al.,, 2002; Stefanis et al.,, 2004; Konings et al.,
2008), although the studies in New Zealand (Arseneault et al.,
2002) and Greece (Stefanis et al., 2004) set the cut-off for compar-
ing the age of cannabis use at <16 years, the study in Trinidad
(Konings et al., 2008) at age <14, and our study at age <18. We
could not explore a dose-effect (comparing cannabis use, abuse
and dependence) similar to that explored by Gonzilez-Pinto
et al. (2008), since most of our patients were daily cannabis users
(Table 1). However, we found a dose-effect in the relationship be-
tween cannabis AOHU and AOPT (Table 2).

Although this study’s design does not allow demonstrating a
causal relationship between cannabis use and psychosis, the fol-
lowing findings in our patients are in favor of such a hypothesis:
(1) there was nearly a threefold increase in the hazard of psychosis
onset, and exposure to cannabis in adolescence (before age 18) was
strongly associated with AOPT; (2) the heaviest cannabis use oc-
curred 6 years on average before psychosis; and (3) there was a
significant, sex-adjusted positive correlation of AOPT with canna-
bis AOHU. Cannabis effects on the brain, during a developmental
period in which maturation is still unfinished, may be (at least
partly) responsible for this causal relationship (van Nimwegen
et al., 2005; Viveros et al., 2005). Neuroimaging studies have found
brain-structure abnormalities in adolescents who had used canna-
bis daily for at least one year in comparison with age-matched
non-users (Ashtari et al., 2009), and in subjects who started canna-
bis use prior to age 17 in comparison with subjects who started at
age 17 or older (Wilson et al., 2000). Our findings are consistent
with those from the Dunedin cohort: exposure to cannabis in early
adolescence was associated with a higher risk of adult psychosis
than exposure to cannabis at a later age (Arseneault et al., 2002).

Our survival analysis showed that the use of cocaine (all our 37
cases also used cannabis) was also significantly associated with
earlier onset of psychosis, even after controlling for sex. However,
we could not demonstrate any additional effect of cocaine on can-
nabis, since the cumulative hazard curves (of the only-cannabis
group and the cocaine-and-cannabis group) almost completely
overlapped and the logistic regression analysis showed a non-sig-
nificant effect for cocaine use. Gonzalez-Pinto et al. (2008) find
no significant effects of other drugs on the age at onset of psycho-
sis. When studying clinical samples like ours it seems appropriate
to look a the interaction between stimulants and cannabinoids,
since it has been demonstrated that chronic exposure of rats to
A9-tetrahydrocannabinol potentiates the psychomotor effects of
amphetamine (Gorriti et al., 1999; Lamarque et al., 2001), while
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an acute administration of A9-tetrahydrocannabinol antagonizes
such effects (Gorriti et al., 1999). Future studies should compare
the psychopathological or neuropsychological features of first-epi-
sode psychosis patients who use cocaine (alone and in combina-
tion with cannabis), only cannabis or no drug. The age at onset of
cocaine use seems to be a relevant variable for the induction of
psychotic symptoms (Floyd et al., 2006).

In conclusion, according to our results, previous and current
cannabis use anticipates the onset of psychosis; hence we can
say that cannabis use may be, in epidemiological terms, a catalyst
for psychosis that shortens the induction time. We therefore agree
with a model proposing that psychosis is caused by an interaction
between background genetic factors and environmental events,
such as cannabis use (Cougnard et al., 2007). Moreover, the cata-
lytic effect of cannabinoids occurs beyond the potential confound-
ing effects of male sex. Our report has important implications for
both clinical psychiatry and public health, since lifetime cannabis
use confers a threefold increase in the risk of psychosis.
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The duration of untreated psychosis (DUP) has been suggested to be a modifiable factor influencing
psychosis outcome. There are many studies on the factors that predict DUP, although with contradictory
findings. Although temperament has been associated with seeking help in other pathologies, studies about
how temperament influences DUP are lacking. This study explored the role of temperament (measured by
the Eysenck Personality Inventory Questionnaire) on DUP and tested the hypothesis that social support
modifies the effects of neuroticism and extraversion on DUP. We evaluated 97 first-episode psychosis
patients. The effect of temperament, affective diagnosis and social support (measured by the Social Support
Index) on DUP was explored through a multivariate analysis using Cox regression model. Once psychotic
symptoms had started, a patient with affective psychosis was 76% more likely to start antipsychotic
medications than a patient with non-affective psychosis of comparable time without treatment (adjusted
hazard ratio, HR, 1.76; 95% CI, (1.07, 2.9)). There was a significant interaction between diffuse social support
and neuroticism (p=0.04). Among patients who had a good diffuse social support, a patient with a high
neuroticism score was 45% less likely to start antipsychotic medication than a time-comparable patient
with a low neuroticism (HR, 0.55 (0.32, 0.95)). Among patients who had a low neuroticism score, a patient
with poor diffuse social support was 56% less likely to start antipsychotic medication than a comparable
patient with good support (HR, 0.44 (0.23, 0.86)). In conclusion, patients with affective psychosis had
significantly shorter DUPs. In patients with a good diffuse social support, low neuroticism scores were
significantly associated with decreased DUP. In patients with low neuroticism scores, a poor diffuse social
support was associated with a significant increase in DUP.

© 2012 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction treatment bring unnecessary distress to both family and patients.

Recent meta-analyses showed that DUP has a modest association

Many studies have reported substantial delays between the
onset of psychotic illness and initiation of an adequate treatment
(Norman and Malla, 2001). This period of time, named duration of
untreated psychosis (DUP), shows high variability among
studies—reported means range from 22 to over 159 weeks
(Norman and Malla, 2001). Long periods of psychosis without
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with functional and symptomatic outcomes (Marshall et al., 2005;
Peralta et al., 2005; Perkins et al., 2005; Farooq et al., 2009). Thus,
DUP is considered as a potentially modifiable factor influencing
outcome. However, we still know little about the determinants of
DUP. Although some factors associated with increased delays have
been identified (e.g. affective psychosis (Morgan et al., 2006),
premorbid adjustment (O’Carroll et al., 2001; Schimmelmann
et al., 2008), negative symptoms (Schmitz et al., 2007), social
network (Peralta et al,, 2005) and insight (Drake et al., 2000)),
findings have been contradictory. Previous studies have reported a
relation between diagnosis and DUP. They have reported that non-
affective psychosis shows longer DUP than affective psychosis
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(Craig et al., 2000; Morgan et al., 2006). Contradictory findings
have been reported in relation with social adjustment and DUP.
Many studies have reported an association between poor pre-
morbid adjustment and long DUP (First et al., 1997; Amminger
et al., 2002; Schimmelmann et al., 2008; Oliveira et al., 2010),
whereas others have not (Larsen et al., 1996; Ho et al., 2000;
Norman et al., 2004). Schmitz et al. (2007) reported heterogeneous
results in the same sample in relation with negative symptoms
and DUP. They found four groups with different or opposite
associations between negative symptoms and DUP. Insight was
proposed as a factor that delays treatment in psychosis. Poor
insight was associated with long DUP (Drake et al., 2000). This
heterogeneity of results could be partly explained by the presence
of uncontrolled confounding factors (Rodriguez Solano and
Gonzalez De Chavez, 2000), and by the fact that variations in
some factors may modify the effects of other factors on DUP
(Verdoux et al., 1998) (i.e., by the existence of interactions).
Unfortunately, few studies have examined the possibility of
interactions between two or more factors related with long DUP.
Knowing these interactions may clarify our knowledge about DUP
and thus help professionals to design interventions that promote
early psychiatric treatments.

In other pathologies, temperament can predict delays in
treatment. Berndt et al. (1980) showed that low neuroticism
and high extraversion predict a short delay in the treatment of
cancer. A high score in neuroticism predicts a short delay in
seeking help in myocardial infarction (O’Carroll et al., 2001).

Neuroticism is characterized by high levels of tension, hypochon-
dria and negative effects. Extraversion, according to Eysenck’s theory
(Eysenck and Eysenck, 1995) is characterized by talkative, positive
effects (feeling good). Surprisingly, there is a lack of studies
investigating the possible influence of temperament on DUP and,
if such influence exists, whether some environmental factors may
modify this influence. Social network appears to be a relevant factor
for long DUP (Peralta et al., 2005), yet the extraversion variable may
be a confounder when investigating the effect of social network on
DUP. On the other hand, we can surmise that subjects with high
neuroticism may seek help quicker than those with low neuroticism,
and may have a better premorbid social network (O’Carroll et al.,
2001; Thimm, 2010).

In this study, we sought to investigate the relationship
between temperament, social support and DUP. We also tested
the hypothesis that social support modifies the effect of tempera-
ment on DUP.

2. Methods

2.1. Subjects

All patients aged between 18 and 65 years who had a first episode of
functional psychosis according to the DSM-IV (295-298 psychosis codes) (APA,
1994), and were consecutively attended at the Complejo Hospitalario de Jaen
(Spain) between July 2006 and July 2009, were recruited for this study. Inpatients
and outpatients were included. Patients who had a previous history of head
trauma with loss of consciousness for > 1 h, or a history of a major neurological or
somatic disorder with neurological components, were excluded. A total of 101
patients satisfied the above criteria. However, four of these patients did not
provide the values of some of the investigated variables. Thus, 97 patients were
included in analyses. The hospital covers most of Jaen province, which has a
population of approximately 300,000 people. Inpatients who were attended in the
emergency area for only one day and did not need admission, as well as those who
needed admission were invited to participate in the study. Clinical data were
evaluated as soon as possible; and DUP, temperament and social support were
evaluated when patients were clinically stable according to the clinician’s opinion
(MRV). The period of time between initial service contact at the hospital and
initiation of antipsychotic treatment was shorter than 24 h for all patients.

There are no other public or private mental health institutions in the area
admitting patients with first psychotic episodes. Diagnoses were made through
full psychiatric examinations that used the Structured Clinical Interview for DSM
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Disorders (SCID) (First et al., 1997). The absence of a previous occurrence of
psychotic symptoms, or of a previous intake of antipsychotic medication, was
confirmed following systematic assessments of both patients and relatives.
Similarly, the number of years of formal education was obtained through patient
and family interviews. All patients signed a written informed consent and the
research protocol was approved by the hospital’s clinical research ethics
committee.

2.2. Assessment of duration of untreated psychosis

The dependent variable in this study, DUP, was assessed systematically in an
effort to avoid a number of limitations that have been discussed by previous
authors (Besier et al., 1993; Craig et al., 2000; Peralta et al., 2005; Compton et al.,
2008). DUP was defined as the time period in weeks from reported onset of
psychotic symptoms to the date on which antipsychotic treatment was started
(Perkins et al., 2005). DUP was assessed by applying the instrument used by
Morgan et al. (2006). The date of psychosis onset was ascertained from informa-
tion gathered from the patient, family interviews and clinical files. Psychosis onset
was defined as the presence for a week or more of one of the following psychotic
symptoms: delusions, hallucinations, thought disorder, marked psychomotor
disorder, or bizarre, grossly inappropriate and/or disorganized behavior with a
marked deterioration in function (Morgan et al., 2006). In the above definition of
DUP, the DUP ended when treatment started, and treatment onset was oper-
ationally defined as the date at which antipsychotic medication was administered
for the first time with the aim of treating psychotic symptoms.

2.3. Assessment of independent variables

2.3.1. Temperament

All patients completed the 25 yes/no questions assessing neuroticism, and the
20 yes/no questions assessing extraversion of the Eysenck Personality Question-
naire (Eysenck and Eysenck, 1995). The median neuroticism score, 15 was used to
classify patients into two groups: those who had a high neuroticism score ( > 15)
and those who had a low score ( < 15). Similarly, the median extraversion score,
12 was used to classify patients into those who had high extraversion scores
(>12) and those who had low scores ( < 12).

2.3.2. Affective vs. non-affective diagnosis

At sixth-month diagnostic conferences, a consensus on patients’ diagnosis was
reached, following DSM-IV criteria (APA, 1994). All patients were available at the
time of their diagnostic conference. Patients were classified into either affective
(DSM-IV 295, 297, 298) or non-affective psychosis (DSM-IV 296 psychosis code).
MRV, MF and MLB participated in these conferences.

2.3.3. Premorbid social support network

Patients’ social support before the onset of prodromal symptoms was
assessed. Premorbid social support network was measured by the Social Support
Index (SSI) (Surtees, 1980). This scale covers six aspects through yes/no questions:
(1) the existence of a confidant; (2) contacts with close relatives; (3) living group;
(4) work/academic associates; (5) contacts with neighbors; and (6) contacts with
clubs, social organizations and church. Items 1-3 are intended to provide an index
of close social support, and items 4-6 are to provide an index of diffuse social
support. The higher the scale rating the poorer the social support (Peralta et al.,
2005). Social support before prodromal rather than before psychotic symptoms
was measured in order to avoid any possible influence of prodromal symptoms on
social support measures. Patients were classified into those who had a “poor close
social support” (those above the median score, 0) and those with a “good close
social support” (scores < 0). Similarly, a “poor diffuse social support” was defined
as having a diffuse social support score greater than the median
(i.e. >2; Table 1), and a “good diffuse social support” as having a score <2.
Patients and families completed the social support scales after clinical stabiliza-
tion. Cronbach’s alpha for SSI was 0.67.

2.4. Analysis

Since the distributions of DUP and other variables were highly skewed,
medians were computed, and groups were compared using Mann-Whitney tests.
DUP, SSI, and extraversion scores did not follow a normal distribution (Kolmogorov-
Smirnov statistics, p <0.001). A survival analysis of DUP was performed, with
psychosis onset as the reference time and antipsychotic treatment as the event of
interest; that is, the DUP was treated as a “survival time” (Woodward, 2005).
Specifically, a Cox regression model was fit. The independent, dichotomous
variables included in the model were diagnosis (affective vs. non-affective), diffuse
social support (poor vs. good), close social support (poor vs. good), neuroticism
(high vs. low), extraversion (high vs. low), age ( > vs. < median, 28 years) and sex
(Table 2). Interaction terms between temperament and social support variables
were also examined. These interaction terms were used to investigate whether
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Table 1
Social and clinical characteristics of the patients.

Variables Total sample (n=97)
DUP, weeks

Median (25-75th percentiles) 4 (0-15)

Mean + S.D. 27.0+59.4

Neuroticism (EPQ)
Median (25-75th percentiles)
Mean + S.D.

15.0 (10.5-19.5)
146456

Extraversion (EPQ)

Median (25-75th percentiles) 12.0 (9.0-14.0)

Mean + S.D. 11.1+4.0
Close social support index

Median (25-75th percentiles) 0(0-1)

Mean + S.D. 0.57 +0.86
Diffuse social support index

Median (25-75th percentiles) 2 (1-3)

Mean + S.D. 1.8 +£0.96

n (%)

Sex

Male 54 (56%)

Female 43 (44%)
Inpatients 83 (86%)

DUP: Duration of untreated psychosis.
EPQ: Eysenck Personality Questionnaire.

temperament modifies the effect of social support on DUP, and whether social
support modifies the effect of temperament on DUP. Once a significant interaction
between diffuse social support and neuroticism was detected, the variance
covariance matrix of the model regression coefficients was used to compute the
confidence intervals of the two hazard ratios that measured the associations
between neuroticism and DUP (one for poor and the other for good diffuse social
support), and the confidence intervals of the two hazard ratios that measured the
associations between diffuse social support and DUP (one for high and the other
for low neuroticism) (Woodward, 2005). The proportional-hazards assumption for
the Cox model was tested by using Schoenfeld residuals (Table 2). In these survival
analyses, the event of interest (occurrence of psychosis) occurs in all individuals;
that is, no DUP was censored. However, this does not limit the use of the Cox
model in our study because the existence of censored survival times is not an
intrinsic assumption of the Cox model (Woodward, 2005).

In this context, for a particular DUP, the “hazard rate” measures the rate of
onset of antipsychotic treatment at that DUP, and is equal to the slope of the
cumulative hazard curve at that DUP. The hazard rate for a particular DUP is
defined as the proportion of people (per time unit) who have never been treated
before that particular DUP, but who will receive antipsychotic drugs at that
specific DUP (Woodward, 2005). Higher hazard rates reflect a higher likelihood of
having a short DUP.

Cox regression was used to quantify the size of associations between the
investigated variables and DUP in terms of hazard ratios (HRs) (Woodward, 2005),
and to investigate whether the observed associations were independent of
potential confounders. As the event of interest in these survival analyses was
the start of antipsychotic treatment, a HR less than one corresponding to a 0-1
dichotomous variable indicates a longer median DUP for the group of subjects
whose value on the variable is 1. Alternatively, this indicates that if the psychotic
symptoms started the very same day in two particular patients, one with a value
of 1 and the other with a value of 0 on the variable, the patient with a value of
1 had a lower likelihood of starting antipsychotic treatment at any particular time
after illness onset. Similarly, a HR greater than 1 indicates a shorter median DUP
(higher likelihood of starting antipsychotic treatment at any particular time after
illness onset). Analyses were conducted using SPSS version 12 for Windows.
P values < 0.05 were considered significant.

3. Results

3.1. Sample characteristics

Table 1 describes the sample. Of the 97 patients, 75% (n=73)
had a non-affective psychosis and 44% (n=43) were women. The
mean ( +S.D.) age was 30.7 + 9.1 years. Men were younger than
women but this difference was not significant (29.8 +9.4 vs.
31.9+8.6; p=0.28). The mean number of education years was

81

Articulo 2

689

8.5 + 3.8. The median DUP was 4 weeks (25th and 75th percen-
tiles, 0 and 15) The mean DUP was 27 4+ 59.4 weeks. Eighty-six
percent (n=83) of the subjects were inpatients. Fifty-three per-
cent (n=>52) showed low neuroticism scores and 46% (n=45) low
extraversion scores. Sixty-one percent (n=59) and 69% (n=67)
reported a good close and diffuse social support respectively.

We observed a strong association between affective psychosis
and short DUP. The median DUP for patients with affective
psychosis was zero weeks. In contrast, the median for those with
non-affective psychosis was seven weeks (p=0.002).

3.2. Multivariate analysis of DUP

In the Cox regression model of DUP, diagnosis, diffuse social
support and neuroticism were significantly associated with DUP
(Table 2). In particular, there was a significant interaction
between diffuse social support and neuroticism (p=0.04,
Table 2). The following variables, which were also included in
the model, were not significantly associated with DUP: close
social support, extraversion, sex and age. No other significant
interactions between temperament and social support variables
were observed.

Once psychotic symptoms started, a patient with affective
psychosis was 76% more likely to start antipsychotic medication
than a patient with non-affective psychosis of comparable time
without treatment (the HR that compared patients with affective
vs. non-affective psychoses, adjusted for potential confounders,
was 1.76; 95% CI, (1.07, 2.9)) (Table 2).

Among patients who had a good diffuse social support when
psychotic symptoms started, a patient with a high neuroticism
score was 45% less likely to start antipsychotic medication than a
patient with a low neuroticism score and similar time without
treatment (adjusted HR, 0.55; Table 2). This difference between
patients with good diffuse social support who had high vs. low
neuroticism scores was statistically significant (p=0.03, Table 2).
Thus, after adjusting for diagnosis, the median DUP in patients
who had both high neuroticism scores and a good diffuse social
support was significantly longer than that in patients who had
low neuroticism scores and a good diffuse social support. In
contrast, among patients who had a poor diffuse social support,
after adjusting for potential confounders, there were not signifi-
cant differences in DUP between those with high vs. low neuroti-
cism scores. In fact, additional computations using the model in
Table 2 showed that the adjusted HR comparing patients with
poor diffuse social support who had high vs. low neuroticism
scores was not significant (1.50; 95% CI, (0.70, 3.2); p=0.3). Thus,
after controlling for potential confounders, significant differences
in DUP between patients with high vs. low neuroticism scores
were observed only in patients with a good diffuse social support.

Among patients who had a low neuroticism score, once
psychotic symptoms started, a patient with a poor diffuse social
support was 56% less likely to start antipsychotic medication than
a patient with a good diffuse social support and similar time
without treatment (the adjusted HR comparing patients with low
neuroticism scores who had poor vs. good diffuse social support
was 0.44, p=0.02; Table 2). Therefore, after adjusting for diag-
nosis, the median DUP in patients who had both a poor diffuse
social support and low neuroticism scores was significantly
longer than that in patients who had a good diffuse social support
and low neuroticism scores. In contrast, among patients who had
a high neuroticism score, there were not significant differences in
DUP between those who had a poor vs. good diffuse social
support (adjusted HR, 1.20, 95% CI, (0.57, 2.51); p=0.6). Thus,
the effect of diffuse social support on DUP depended significantly
on the patient’s neuroticism level (p=0.04).
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Table 2
Significant independent variables in a Cox regression model of the duration of
untreated psychosis**<4.

Variables Adjusted HR (95% CI) p-value
Diagnosis
Non-affective=0 0.03
Affective=1 1.76 (1.07, 2.9)
Neuroticism 0.03
Low=0
High=1 0.55 (0.32, 0.95)
Diffuse social support 0.02
Good=0
Poor=1 0.44 (0.23, 0.86)
Neuroticism x DSS interaction 2.70 (1.1, 6.9) 0.04

DSS: Diffuse social support; HR: Hazard ratio of starting antipsychotic treatment.

2 The Cox model also included the following independent variables, which
were not significant: close social support (HR=0.69; (0.43, 1.1); p=0.13), extra-
version (HR=1.02; (0.66, 1.6); p=0.9), sex (HR=1.05; (0.69, 1.6); p=0.8) and
age > 28 years (HR=0.86; (0.57, 1.3); p=0.5). Thus, the hazard ratios reported in
the table are also adjusted for these variables.

b Other Cox models were examined that included additional interaction terms
between neuroticism and close social support, between extraversion and diffuse
social support, or between extraversion and close social support; none of these
interaction terms were significant.

€ The proportional-hazards assumption of the model was appropriate accord-
ing to Schoenfeld residuals (y>=3.6, d.f.=8, p=0.89).

9 The Cox model was also fitted separately for non-affective (n=73) and
affective (n=24) patients. For non-affective patients, the results were essentially
the same as those reported in this table (neuroticism, HR=0.46, (0.24, 0.90),
p=0.02; DSS, HR=0.36, (0.17, 0.76), p=0.007; and neuroticism x DSS interaction,
HR=3.68, (1.2, 11.4), p=0.02). The small sample size did not allow testing for the
neuroticism x DSS interaction in affective patients.

4. Discussion

This study investigated the role of temperament and social
support network in DUP using 97 patients with a first episode of
psychosis The main results of this study were: (1) patients with
affective psychosis had significantly shorter DUPs than patients
with non-affective psychosis; (2) a good diffuse social support
was beneficial only in patients with low neuroticism scores, in
that a good support was associated with a significant reduction in
DUP only in these patients; and (3) high neuroticism scores were
significantly associated with increased DUPs, but only in patients
with a good diffuse social support. However, we cannot rule out
that our relatively small sample size explains the observed non-
significant association between diffuse social support and DUP in
patients with high neuroticism scores, or the non-significant
association between neuroticism scores and DUP in patients with
poor diffuse social support.

A previous study found that patients with poor social support
had a long DUP (Peralta et al., 2005). The current study replicated
this result, but only in patients with low neuroticism scores. It is
unclear why diffuse rather than close social support is a predictor
of DUP values. At the beginning of psychosis, the main patients’
complaints are insomnia, irritability, aloofness and attention
deficit (Birchwood and Spencer, 2001). The family environment
may be more tolerant of these initial symptoms than the work
environment. Peralta et al. (2005) stated that diffuse social net-
works require more regular and intensive interpersonal contact in
order to fulfill functional requirements. Unfortunately, we did not
examine the list of prodromal symptoms in our sample. Other
explanations are possible. For instance, Norman et al. (2004)
found that patients who engaged in psychiatric treatment during
the prodromal period showed longer DUP. Future studies should
explore the relationship between temperament and the period
(prodromal or psychotic) at which patients seek treatment.
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There are some discrepancies in the results about the associa-
tion between social premorbid adjustment and DUP. Certain
studies have found an association between long DUP and poor
social adjustment (First et al, 1997; Amminger et al., 2002;
Schimmelmann et al., 2008; Oliveira et al., 2010), whereas others
have not (Larsen et al., 1996; Ho et al., 2000; Norman et al., 2004).
These discrepancies may be attributed to the fact that social
premorbid adjustment scales such as the Premorbid Adjustment
Scale do not take into account available people who may notice
the symptoms and may provide information to psychiatrists or
general practitioners (e.g. friends, family or workmates, neighbors
or social associations). Most studies accounting for social support
report an association of long DUP with support rather than with
premorbid adjustment (Norman et al., 2004; Peralta et al., 2005;
Thorup et al,, 2006). This suggests that observed associations
between DUP and premorbid adjustment may be spurious and the
result of confounding by social support.

To our knowledge, this is the first study to explore the
relationship between temperament and delay in the treatment
of psychosis. In other pathologies, such as myocardial infarction
(O’Carroll et al., 2001), subjects who exhibited a high neuroticism
score had shorter delays in seeking help. In our study, high
neuroticism was significantly associated with long DUP, but only
when there was a good diffuse social support. However, neuroti-
cism and DUP were not significantly associated in those with poor
diffuse social support. One possible explanation for these findings
is that patients with high neuroticism scores are prone to be
affectively unstable (Miller and Pilkonis, 2006), which may be
misdiagnosed as a personality disorder (Birchwood and Spencer,
2001). Subjects with good diffuse social support and high neuro-
ticism may seek psychiatric advice early, but a misdiagnosis with
personality disorder is possible. This confusion may lead to
treatment delays. In recent years, a number of studies have found
that high neuroticism in adolescents is predictive of psychotic
disorders such as schizophrenia in adult life (Van Os et al., 2001;
Lonnqvist et al., 2009). In view of all these results, it may be
advisable to explore the possibility of psychotic symptoms when
highly neurotic patients seek medical help.

Pelayo-Teran et al. (2008) reported an association between
Val-Val polymorphism (COMT) and long DUP. Interestingly, this
polymorphism has also been associated with high neuroticism in
healthy subjects (McGrath et al., 2004) and with obsessive compul-
sive disorder in schizophrenia patients (Zinkstok et al., 2008; Yung
and McGorry, 1996), which is another neurotic dimension. However,
other studies have not found this association (Henderson et al., 2000;
Eley et al., 2003). Further research is clearly necessary to clarify the
mechanisms underlying the interaction between environment
(e.g. social support) and temperament on DUP. This research should
also help to clarify why extraversion does not predict DUP.

In relation to diagnosis, we observed a tendency for DUP to be
longer in people who will be diagnosed with a non-affective
psychosis than in people with an affective psychosis. Not surpris-
ingly, previous studies have found a similar association between
diagnosis and DUP (Craig et al., 2000; Morgan et al., 2006;
Schimmelmann et al., 2008; O’Callaghan et al., 2010).

Some study limitations should be considered when interpret-
ing our findings. When measuring DUP, we used all available
information from interviews with patients and relatives and from
case records. This methodology implies difficulties commonly
associated with retrospective recall of events, or related with
the disorder itself. For instance, patients could be influenced by
the presence of psychotic symptoms when reporting psychotic
symptoms onset (Norman et al., 2004). In our study this bias was
minimized by asking about the onset of psychotic symptoms
when the patients had recovered. In line with previous studies,
psychosis onset was defined as experiencing initial symptoms for
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one week or more. In order to avoid reliability problems, all cases
were rated by the same psychiatrist (MRV).

In our study, moreover, treatment onset was operationalized
in terms of the beginning of antipsychotic administration. An
advantage of this definition is that prescriptions are well docu-
mented, and therefore the DUP interval is reliably recorded. Since
we were essentially interested in the time at which patients
sought help for the first time, adherence to the initial antipsycho-
tic treatment was not considered in our definition of treatment
onset. However, this simple definition does not discern whether
the antipsychotic was prescribed for a reason other than the
presence of psychotic symptoms, e.g. sleep problems, depression
or anxiety, or whether the treatment lasted less than one week
(Norman and Malla, 2001). In order to overcome this potential
limitation, we searched files for reasons behind antipsychotic
prescriptions; when the antipsychotic was meant for a sleep
problem or some other non-psychotic reason, its prescription
was not considered to signal the end of DUP. Some studies have
defined that DUP ends when the treatment meets some adequacy
criterion (Larsen et al., 1996; Haas et al., 1998; Craig et al., 2000).
However, this approach also has limitations, particularly because
of the difficulties to give a useful and uniform definition of
treatment adequacy in this context (Norman and Malla, 2001).

Limitations such as those described above may explain the
wide range of average DUPs reported in Spanish studies. Pelayo-
Teran et al. (2008) reported an average DUP of 56 weeks,
considering the end of DUP as the time at which patients initiated
“adequate antipsychotic drug treatment”. Peralta et al. (2005)
found a treatment delay of 157 weeks, although they considered
psychosis onset to be marked by hallucinations and/or delusions,
and all their subjects were inpatients. Kalla et al. (2002) examined
the DUP of Finnish and Spanish samples, finding that the Spanish
patients (n=37) had a median DUP of 40 weeks. Pefia et al. (2011)
also investigated the DUP of Spanish patients, reporting a shorter
DUP (median=21 weeks). Kalla et al. (2002) examined the DUP of
Finnish and Spanish samples, finding that the Spanish patients
(n=37) had a median DUP of 40 weeks.

There are differences between studies regarding age at psychosis
onset. These differences may be explained by differences in inclu-
sion criteria (e.g, age range), or in diagnosis criteria (affective vs.
non-affective psychosis). Our mean age at psychosis onset is similar
to that reported in other Spanish studies of first episode psychosis
(Cuesta et al., 2011; Pefia et al,, 2011) and to that from the AESOP
study (Morgan et al., 2006). However, others studies have showed
psychosis onset ages younger than 30 years. For example, the lowa
Prospective Longitudinal study of recent psychosis onset reported a
mean onset age of 24.7 (S.D., 5.8). In this latter study, the exclusion
criteria did not accept patients older than 35 years.

Different female proportions have been reported in studies of
Spanish patients with a first psychosis episode. The proportion in
our current study, 44% is similar to some proportions reported in
larger studies. For instance, Morgan et al. (2006) reported 44%,
and Diaz et al. (2010) 39%. However, others studies have reported
lower proportions of females: Ho et al. (2000) reported 37%, and
Cuesta et al. (2011) 30%.

Our assessment of DUP, temperament and social support was
retrospective, implying difficulties to draw causal inferences.
Longitudinal studies would be necessary to determine causal
pathways (Owens et al., 2010). In many individuals, psychosis is
preceded by distressing experiences or psychiatric symptoms
other than psychotic ones, which may include sleep disturbance,
anxiety and depression (Yung and McGorry, 1996; Norman and
Malla, 2001). These disturbances could influence social network-
ing or contact with family and friends. We accounted for such
limitations by inquiring about patients’ social support network
and temperament before disease initiation.
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The Eysenck Personality Questionnaire was administrated
after psychosis onset. This means that we assessed postmorbid
temperament features. It is unclear whether this self-report
questionnaire reflected premorbid traits. However, temperament
stability has been demonstrated, even in psychotic patients
(Kentros et al., 1997). In addition, results from studies assessing
temperament after psychosis onset (Dalkin et al., 1994; Rodriguez
Solano and Gonzalez De Chavez, 2000; Camisa et al., 2005) are
similar to those from studies assessing temperament before
(Van Os and Jones, 2001). In general, theses studies have found
high neuroticism and low extraversion in subjects with psychosis.

Temperament assessment is subject to a number of limita-
tions. In particular, information obtained from the patients
themselves is not always reliable. Despite these difficulties,
a reliable temperament assessment in psychotic patients
seems to be feasible (Dalkin et al., 1994; Camisa et al., 2005;
Schimmelmann et al., 2008). In order to minimize the occurrence
of biased information, we evaluated the patients’ temperament
when they exhibited clinical stability.

In this sample of patients with first-episode psychosis, we found
that the amount of diffuse social support and neuroticism before
psychosis onset may interact in determining DUP. The research
examining factors associated with long DUP may allow professionals
to improve strategies that help reduce treatment delays.
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This study aimed to explore the associations between daily cannabis use and the specific profiles of sub-
clinical symptoms in a non-clinical population obtained through snowball sampling, taking into account
alcohol use, other drug use, social exclusion and age at onset of cannabis use. We included 85 daily cannabis
users and 100 non-daily cannabis users. Both the case and the control populations were identified by
snowball sampling. Daily cannabis use was associated with more alcohol intake and other drug use, as well
as with early onset in the use of cannabis. Daily cannabis use appeared to exert a dose—response effect on

'C(?I’] "I‘l’sg‘lj: first-rank symptoms, mania symptoms and auditory hallucinations, even after adjusting for sex, age, other
Psychosis drug use, social exclusion and age at onset of cannabis use. The paranoid dimension was only associated
Neurodevelopment with the heaviest consumption of cannabis. Initial age of cannabis use modified the effects of daily cannabis
Snowball use on the first-rank and voices experiences. Daily cannabis use was associated with significantly more

first-rank and voices experiences among those subjects who started to use cannabis before 17 years of age.
Our study supports the association of psychotic experiences with cannabis use even among

non-psychotic subjects.
© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

There is evidence that cannabis use is a moderating factor in the
development of psychosis (Moore et al., 2007). In recent studies,
cannabis use has been postulated as a catalytic factor for psychosis
(Barrigbn et al., 2010), although most cannabis users will not
develop psychosis.

Researching a large sample of daily cannabis users could shed
light on such questions. However, ascertaining untreated drug
abuse by traditional sampling has yielded poor results to date
(Lopes et al., 1996; Bromet et al., 2006). Estimates show that the

* Corresponding author. Tel.: +34 954 240704; fax: +34 958 275214.
E-mail address: Miguel.ruiz.veguilla.sspa@juntadeandalucia.es (M. Ruiz-Veguilla).
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prevalence of daily cannabis users in Europe is some 1% of adults
and 1-3.5% among young adults (15—34 years of age) (Wiessing
et al,, 2009). The study by Verdoux et al. (2003) explored the as-
sociation between cannabis use and psychosis in a non-clinical
population of 571 females, only 17 of whom (3%) were daily
cannabis users.

It is not clear whether cannabis use is associated with some
specific dimension of psychosis, as studies looking into such spe-
cific associations have been contradictory (Skosnik et al., 2001;
Johns et al., 2004; Stefanis et al., 2004; Hides et al., 2009; Henquet
et al., 2010). Most epidemiological studies carried out in this area
involve small samples of cannabis users, without taking into ac-
count other drug use, age at onset of cannabis use or social factors
(Skosnik et al., 2001; Johns et al., 2004; Stefanis et al., 2004), and
among clinical populations, the studies may have overrepresented
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the problem of drug users by including subjects who presented
addiction (Fernandez-Serrano et al., 2001).

The so-called snowball method may be a good option for such
studies, overcoming the limitations of traditional cohort or case—
control approaches in the research of hidden populations
(Watters and Biernacki, 1989; Bromet et al., 2006). This technique is
defined as “a method that yields a sample based on referrals made
by people who share or know others who present the character-
istics that are of research interest” (Lopes et al., 1996).

In short, three main limitations hamper studies to date about
cannabis use and psychosis liability in non-clinical samples: most
involve a small sample of cannabis users, they do not take into
account the age at onset of cannabis use, and they do not investi-
gate the association between cannabis use and some specific di-
mensions of psychosis.

The main aim of the study is to explore the associations between
a given pattern of cannabis use with respect to the specific profiles
of subclinical psychotic symptoms measured using the Community
Assessment of Psychic Experiences (CAPE) (Stefanis et al., 2002) in a
non-psychotic population gathered by snowball sampling. We
adjusted for potential confounding factors such as other drug use,
alcohol intake, age at onset of cannabis use and social exclusion.
Finally, we aimed to determine if the age at onset of cannabis use
modified the effect of daily cannabis use on the presence of psy-
chosis liability.

2. Material and methods
2.1. Sample

The sample was identified by snowball sampling. The chain
started in two areas of Andalucia (Almeria and Granada), southern
Spain, with three daily cannabis users (DCU) and four non-daily
cannabis users (NDCU) in each area. The subjects were initially
identified with the help of associations of cannabis plant growth.
All of them agreed to participate in the study and each one helped
to identify two friends: one DCU and another NDCU. This chain
referral was continued until we reached the number of 103 subjects
in each area. Four DCU and two NDCU in Almeria and three DCU
and one NDCU in Granada refused to participate. If, during
recruitment, a given NDCU was later found to be a daily user, then
the participant was accepted as a DCU and two new NDCU were
recruited (Lopes et al., 1996). One psychologist in each area made
the assessment (JLR, LH). Both had been trained in the use of the L
section of the Composite International Diagnostic Interview (CIDI)
and the Structured Clinical Interview for DSM-IV axis I disorders
(SCID) (First et al., 1997).

Exclusion criteria were: 1) having a previous history of seeking
help for psychosis symptoms or addiction, 2) having a previous
history of head trauma with loss of consciousness for 1 h, or a
history of major neurological or somatic disorder with neurological
components, 3) age under 18 or over 55, and 4) having a first-
degree family member with psychosis. We applied the Family
Interview for Genetic Studies (FIGS) to detect family history of
psychosis (Maxwell, 1992).

Thirteen participants had a previous history of taking psycho-
tropic medication or attending a mental health service. They were
evaluated with semi-structured-interview diagnostic tools (SCID)
(First et al., 1997). One NDCU and two DCU were excluded because
they showed a diagnosis of schizophrenia; both of them reported
taking antipsychotic medication and were in Almeria. In the end,
the Granada group included 103 subjects and Almeria 101 subjects
The 10 remaining participants who attended mental health services
showed a diagnosis of depression without psychosis in the past,
and all reported having taken anti-depressives in the past, though
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none in the last year. Six of them were DCU, four were NCU and all
of them were included in the study. No participants reported hav-
ing sought help for drug addiction. When we re-ran the analysis
without the 10 subjects with depression, the results were similar,
and did not alter the main findings. Seventeen DCU and two NDCU
had used cannabis in the last 2 h. In order to avoid the artifact
induced by acute cannabis effects we excluded these 19 subjects.
Subjects were provided with a complete description of the
study, and written informed consent was obtained. The research
protocol was approved by the Ethics Committee of Jaén Hospital.

2.2. Drug and alcohol use

Lifetime drug use was recorded using the L section of the Com-
posite International Diagnostic Interview (CIDI) (WHO, 1993).
Different drugs were evaluated: cannabis, cocaine, ecstasy or MDMA
(3,4 methylenedioxymethamphetamine), amphetamines, and psy-
chodelic substances, ketamine, opium and heroin. At the end of the
interview, an open question was formulated: Have you ever tried
any other drugs? Four different drugs were thereby reported: Salvia
divinorum, nexus (2,5-dimethoxy-4-bromophenethylamine),
gamma-hydroxybutyric acid, and “poppers”.

2.3. Cannabis use

The following question was used to identify cases and controls:
“Have you ever smoked cannabis daily or nearly every day?”
Cannabis use was broken down into daily cannabis use (lifetime)
and non-daily cannabis use. In order to further analyze daily
cannabis use, two groups were distinguished: 1) more than 5
cannabis cigarettes a day, 2) daily use but less than 5 cigarettes
per day.

2.4. Other drugs

We created a new variable called “non-cannabis heavy drug
user”. This variable was dichotomized according to whether the
subjects had used cocaine more than 50 times in lifetime, and/or
other drugs (aside from cocaine and cannabis) more than 10 times
in lifetime.

Moreover, alcohol use was dichotomized according to whether
the subjects were daily alcohol drinkers in their lifetime.

2.5. Dependent variable: dimension of psychosis

Psychometric psychosis liability in lifetime was assessed
through the CAPE (Stefanis et al.,, 2002). The CAPE covers three
dimensions: positive, negative and depression dimensions; yet for
this study, we used only the positive dimension. The positive
dimension was further divided into the four factors reported by
Stefanis et al. (2004), namely: paranoid (persecution, voodoo, ref-
erences on TV and radio, conspiracy, getting odd looks, things
having double meaning, things not what they seem to be);
schneiderian first-rank symptoms (thought echo, thought with-
drawal, thought broadcasting, thought insertion, feeling controlled,
devices influencing person, telepathy), voices (hearing voices or
noises) and mania experiences (being special or important). Each
item explores the frequency of the experience on a four-point scale
of “never”, “sometimes”, “often” and “nearly always.” Sum scores
for these four dimensions were obtained by adding the scores of the
experiences in each dimension. The questions excluded times
when the subjects were under acute drug effects.

Two analyses were carried out with CAPE dimensions as
dependent variables. First, we used each CAPE dimension as a
continuous variable; secondly, each dimension was dichotomized
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a priori at the 75th percentile of the whole sample (Henquet et al.,
2009). CAPE was self-reported, and a researcher blinded to drug use
(MRV) analyzed the results of this questionnaire.

2.6. Social exclusion

Social exclusion has been proposed as a risk factor for devel-
oping schizophrenia (Morgan and Fearon, 2007). In order to mea-
sure social exclusion, we included six questions proposed by
Morgan et al. (2008). The questionnaire used in this study
included a series of indicators in six domains: 1) education, 2)
employment, 3) living arrangements, 4) housing, 5) relationships,
and 6) social network.

Each domain was scored 1 for the “presence” of social exclusion
(not educated up to age 16, unemployed for 6 months, living alone for
1 year, not married, or having no close friend to trust) and 0 for
“absent”. This produced a potential range of the current index of 0—6.

2.7. Analysis

Statistical analysis was performed using SPSS™ (versions 13.0—
15.0). In order to identify the difference between daily and non-
daily cannabis users, dimensional variables and frequencies were
compared by means of parametric or non-parametric tests, as
appropriate.

The main outcomes were the four positive dimensions from
CAPE: first-rank, mania, paranoid and voices dimensions. We
applied logistic regression analysis, and the result of each dimension
was dichotomized regarding the 75th percentile: CAPE-Paranoid
score > 5, CAPE-Voices score > 0, CAPE-Mania score > 2 and
CAPE-First-Rank score > 4. The independent variable was cannabis
use: non-daily and daily cannabis use. Altogether, three analyses of
the association between cannabis use and the four dimensions of
CAPE (dichotomized) were conducted. Firstly, unadjusted analyses
were used when we performed two-way cross-tabulations; as a
measure of magnitude of the association, we calculated odds ratios
(ORs) along with their 95% confidence intervals (CIs). Secondly, we
adjusted sex, age, social exclusion, alcohol, cannabis use before age
17 and heavy non-cannabis drug use.

Then, in order to test the dose—response hypothesis, logistic
regression analysis was again applied. The independent variable
was cannabis user, divided into three groups: non-daily use, daily
use, and more than five cigarettes daily.

We tested a linear trend by applying linear regression. Cannabis
use was scored from 1 to 3 (1 = non-daily, 2 = daily and 3 = more than
5 daily). The dependent variable was the score on each of the four
dimensions. We calculated standardized (8) and non-standardized
(B) coefficients (with standard errors, SE) (Woodward, 2005).

Finally, in order to explore if the age at onset modified the ef-
fects of daily cannabis use on the presence of liability to psychosis,
we stratified the analysis by the age at onset of cannabis use (before
17 or not) (Barrigén et al., 2010; Saha et al., 2011). The effects of
daily cannabis use on CAPE score was analyzed separately in those
who started to smoke cannabis before 17 years of age and those
who started later. The results were adjusted by age, sex, social
exclusion, other drugs, alcohol and DCU. We applied the Cochran—
Mantel—Haenzel and Brelow—Day test to explore the homogeneity
of the stratification.

3. Results
3.1. Sample and patterns of drug use

One hundred and eighty-five subjects were included in the
study, eighty-five of them being DCU. Nineteen subjects among the
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NDCU had not smoked cannabis more than five times in lifetime
(naive). The mean age overall was 27.2 + 6.0 years. Fifty-nine
per cent (109/185) were male. Fifty-four subjects (29%) had
completed university-level studies, 157 (85%) had been working for
more than 1 year, and 24 (13%) were married. With regard to
educational level, 2 (1%) did not finish primary school, 25 (13.5%)
finished primary school and 100 (54%) secondary school. The
duration of cannabis use was longer among DCU in comparison
with NDCU (9.0 years + 4.4 vs. 4.3 years &+ 5.0; p = 0.0001; F = 2.5;
gl = 174; t = —6.5). Ninety-two (92%) NDCU had not smoked
cannabis in the last week, as opposed to 65 (76%) DCU subjects.

The proportion of NDCU with CAPE-Positive score > 11 named
by DCU with CAPE-Positive score > 11 was 0.35, while the pro-
portion of NDCU with CAPE-Positive score > 11 named by DCU with
CAPE-Positive score < 11 was 0.41 (p > 0.05), thus indicating no
selection bias.

3.2. Difference between daily cannabis users (DCU) and non-daily
cannabis users (NDCU)

DCU were significantly younger than NDCU (26.0 + 4.8 vs.
28.2 +£6.7; p =0.001; F= 14; gl = 182; t = 2.3). Table 1 shows the
differences between DCU and NDCU, the former group comprising
a significantly greater proportion of males, and entailing a higher
consumption of drugs and alcohol. Twenty (23.5%) DCU drank
alcohol daily, as compared with 12 (12%) NDCU (p = 0.03; x* = 4.2;
gl = 1). Similarly, the use of cocaine and other drugs was more
frequent among the daily cannabis users. Twenty-three (23%)
NDCU had used cocaine more than 50 times, as opposed to 44 (52%)

Table 1
Differences between non-daily cannabis use and daily cannabis use.
Non-daily users Daily users p Value
(n = 100) (n = 85)
Age (mean + SD) 282+ 6.7 26.0 + 4.8 0.01
Male sex (n = 109) 45 (45%) 64 (76%) 0.0001
University educational 35 (35%) 23 (27%) 0.57
level (n = 58)
Alcohol
Daily (n = 32) 12 (12%) 20 (23.5%) 0.01
Cannabis
Duration of cannabis 43 +£5.0 9.0 + 44 0.0001
use (years + sd)
Last consumption:
More than 1 week ago 92 (92%) 65 (76.5%)
1 Week—48 h 2 (2%) 0 (0%)
48-24 h 3(3%) 5 (6%)
24-2h 3(3%) 15 (18%)
Cocaine use (lifetime)
More than 50 times 23 (23%) 44 (52%) 0.006
(n=67)
Consumption in the 33 (33%) 58 (68%)
last year
Consumption in the 21 (21%) 38 (45%) 0.0001
last 30 days
Other drugs (lifetime)
More than 10 times 30 (30%) 60 (77%) 0.0001
(n=90)
Consumption in the 26 (26%) 64 (75%)
last year
Consumption in the 20 (20%) 45 (53%) 0.0001
last 30 days
Non-cannabis heavy drug user
No (n = 83) 68 (68%) 22 (23%)
Yes (n = 95) 32 (32%) 63 (77%) 0.0001
Early onset cannabis use
<17 Years (n = 125) 54 (54%) 71 (83.5%) 0.0001
Positive dimension > 11 18 (18% 32 (39%) 0.002
(75th percentile)
Social exclusion (mean + SD) 0.98 + 0.72 14+1.2 0.002
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DCU (p = 0.0001; x> = 15.8; gl = 1). Thirty (30%) NDCU had used
drugs other than cocaine and cannabis more than 10 times,
compared to 60 (77%) of DCU (p = 0.0001; x> = 32.4; gl = 1).

More subjects had used cocaine and others drugs in the last
week and last year in the group of DCU in comparison with NDCU
(see Table 1). Fifty-eight (68%) DCU had used cocaine in the last year
and only 33 (33%) NDCU (p = 0.0001; x? = 22.8; gl = 1). Thirty-
eight (45%) DCU had used cocaine in the last 30 days as opposed
to 21 (21%) NDCU (p = 0.0001; x* = 11.8; gl = 1). Similarly, more
DCU reported using other drugs in the last year and the past 30 days
in comparison with NDCU: respectively, last year 64 (75%) vs. 26
(26%) (p = 0.0001; x*> = 44.6; gl = 1); last 30 days 45 (53%) vs. 20
(20%) (p = 0.0001; ¥% = 21.8; gl = 1).

DCU showed significantly more social exclusion than NDCU
(1.4 £ 1.2 vs. 0.98 & 0.72; p = 0.002; F = 3.6; t = —3.1; gl = 180).
Seventy-one DCU (83.5%) had started to smoke cannabis before the
age of 17, as opposed to fifty-four (54%) of the NDCU (p = 0.0001;
x> =182; gl = 1).

The DCU group showed significantly more positive experiences,
as measured through the CAPE questionnaire, than NDCU
(9.7 £5.0vs. 6.4 £ 3.7, p=0.0001; F=75; t = -3.4; gl = 181).
Similar results were obtained for the negative dimension
(11.0 £ 4.0vs.9.6 + 4.6; p = 0.03; F=0.9; t = —2.0; gl = 183). On
the other hand, we found no differences in the depression di-
mensions between DCU and NDCU (5.1 + 2.6 vs. 50 + 2.0;
p=065;F=3.2;t=-04; gl = 182).

3.3. Association between cannabis use pattern and CAPE
dimensions of psychosis

After dichotomizing the CAPE dimensions by the 75th percen-
tile, results were similar. As shown in Table 2, comparison of DCU
and NDCU showed that the former reported significantly more
voice experiences, mania experiences, and first-rank experiences.
After adjusting by sex, age, social exclusion, age at onset of cannabis
use and heavy non-cannabis drug use, voices and first-rank expe-
riences remained significant, although mania did not. Paranoid
dimension showed no significant association with daily cannabis
use (Table 2).

3.3.1. Dose—response effects

We explored the potential dose—response effect between the
four dimensions of psychosis and three levels of frequency of
cannabis use: non-daily, daily, and more than five cannabis ciga-
rettes daily.

The prevalence of the voices dimension increased from 8%
among the non-daily cannabis users (reference group) to 23% in the
daily cannabis users, and 37% for those smoking more than five
cannabis cigarettes daily. After adjusting for sex, age, social exclu-
sion, heavy non-cannabis drug use and age at onset of cannabis use
before 17, no change in the strength of associations emerged
(although the significance between the reference group and daily
cannabis users was lost; see Table 2). Voices experience was
consistent with a linear trend (¢ = 0.27; p = 0.0001).

An increase in the frequency of cannabis use was associated
with an increase in first-rank experiences. While the reference
group (non-daily cannabis users) gave a prevalence of 14% in first-
rank experiences, those who smoked cannabis daily showed a
significantly higher prevalence of first-rank experience (28%). This
difference remained significant after adjusting by age, sex, social
exclusion, alcohol, the age at onset of cannabis use before 17, and
other drugs. Moreover, the heaviest cannabis users (more than 5
cigarettes daily) showed the highest prevalence of first-rank ex-
periences (55%) (Table 2). First-rank experiences were consistent
with a linear trend (8 = 0.37; p = 0.0001).
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Odds ratio (95% confidence interval) for the association between pattern of cannabis
use and dimensions of psychosis (75th percentile).

CAPE-Paran. > 5 Crude OR Adjusted OR
- o/\a
No Yes CI (95%) CI (95%)
(n=117) (n=68)
Cannabis daily
No (n = 100) 66 (66%) 34 (34%) 1 1
Yes (n = 85) 51 (60%) 34 (40%) 1.2 (0.72—-2.3) 1.3 (0.65—-2.8)
Cannabis use
Non-daily 66 (66%) 34 (34%) 1 1
(n = 100)
Daily (n =47) 33 (70%) 14 (30%) 0.82(0.38—1.7)  0.96 (0.40—2.2)
>5 per Day 18 (47%) (53%)  2.1(1.0-4.6) 2.2 (0.9-5.8)
(n=38)
CAPE-voices > 0 Crude OR Adjusted OR
O/ o/\a
No Yes CI (95%) CI (95%)
(n=153) (n=32)
Cannabis daily
NO (n=100) 92 (92%) 8 (8%) 1 1
YES (n = 85) 71 (71%) 14 (29%) 4.5(1.9-10.7)** 3.7 (1.3-10.2)*
Cannabis use
Non-daily 92 (92%) 8 (8%) 1 1
(n =100)
Daily (n = 47) 37 (37%) 10(23%) 3.1(1.1-8.4)* 2.7 (0.88—-8.5)
>5 per Day 24 (63%) 14 (37%) 6.7 (2.5-17.8)"* 5.4(1.7-17.3)**
(n=38)

CAPE-mania > 2 Crude OR Adjusted OR
— ) o/\a
No Yes CI (95%) CI (95%)
(n = 96) (n=89)
Cannabis daily
NO (n = 100) 61 (61%) 39 (39%) 1 1
YES (n = 85) 35 (42%) 50 (58%) 2.1 (1.2—-3.9)** 1.7 (0.84—3.6)
Cannabis use
Non-daily 61 (61%) 39 (39%) 1 1
(n =100)
Daily (n = 47) 24 (52%) 23 (48%) 1.4 (0.70—2.9) 1.2 (0.53-2.7)
>5 per Day 11 (29%) 27 (71%) 3.8(1.7-8.6)** 3.2(1.2-8.5)*
(n=38)

CAPE-F. Rank > 4 Crude OR Adjusted OR
—_— ), o/\a
No Yes CI (95%) CI (95%)
(n=136) (n=49)
Cannabis daily
NO (n =100) 86 (86%) 14 (14%) 1 1
YES (n = 85) 50 (60%) 35(40%) 4.1(2.0-8.5)"*  5.5(2.1-14.2)"**
Cannabis use
Non-daily 86 (86%) 14 (14%) 1 1
(n = 100)
Daily (n = 47) 34(72%) 13(28%) 2.4(1.0-5.8)* 3.3 (1.1-94)*
>5 per day 16 (45%) 22 (55%) 7.5(3.2—17.8)"* 11.6 (3.8—35.4)"**
(n=38)

F. Rank = first rank.
*p < 0.05; **p < 0.005; ***p < 0.0001.

¢ Adjusted by sex, age, social exclusion, alcohol, non-cannabis heavy drug use and

age onset cannabis use before 17 years.

Mania experience was associated only with the heaviest
cannabis use, the association remaining significant after taking into
account sex, age, social exclusion, heavy non-cannabis drug use and
age at onset of cannabis use before 17 years (Table 2). However,
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there was a linear trend between the three levels of intensity of
cannabis use and the presence of mania experience (§ = 0.37;
p = 0.0002).

Paranoid experience was also associated only with the heaviest
cannabis use, even after adjustment for confounding factors (Table 2).
We found no linear trend between the three levels of cannabis use
and the presence of paranoid experience (§ = 0.20; p = 0.06).

3.4. Association between age at onset of 