Universitat
de Barcelona

Cognitive Functioning and Quality
of Life in Patients with
Dual Diagnosis

Irina Benaiges Fusté

ADVERTIMENT. La consulta d’aquesta tesi queda condicionada a I'acceptacié de les seglients condicions d'Us: La difusié
d’aquesta tesi per mitja del servei TDX (www.tdx.cat) i a través del Diposit Digital de la UB (diposit.ub.edu) ha estat
autoritzada pels titulars dels drets de propietat intel-lectual Unicament per a usos privats emmarcats en activitats
d’investigacié i docéncia. No s’autoritza la seva reproduccié amb finalitats de lucre ni la seva difusié i posada a disposicio
des d’un lloc alié al servei TDX ni al Diposit Digital de la UB. No s’autoritza la presentacié del seu contingut en una finestra
o marc ali¢ a TDX o al Diposit Digital de la UB (framing). Aquesta reserva de drets afecta tant al resum de presentacié de
la tesi com als seus continguts. En la utilitzacioé o cita de parts de la tesi és obligat indicar el nom de la persona autora.

ADVERTENCIA. La consulta de esta tesis queda condicionada a la aceptacion de las siguientes condiciones de uso: La
difusion de esta tesis por medio del servicio TDR (www.tdx.cat) y a través del Repositorio Digital de la UB
(diposit.ub.edu) ha sido autorizada por los titulares de los derechos de propiedad intelectual Unicamente para usos
privados enmarcados en actividades de investigacion y docencia. No se autoriza su reproduccion con finalidades de lucro
ni su difusion y puesta a disposicién desde un sitio ajeno al servicio TDR o al Repositorio Digital de la UB. No se autoriza
la presentacion de su contenido en una ventana o marco ajeno a TDR o al Repositorio Digital de la UB (framing). Esta
reserva de derechos afecta tanto al resumen de presentacion de la tesis como a sus contenidos. En la utilizacion o cita de
partes de la tesis es obligado indicar el nombre de la persona autora.

WARNING. On having consulted this thesis you're accepting the following use conditions: Spreading this thesis by the
TDX (www.tdx.cat) service and by the UB Digital Repository (diposit.ub.edu) has been authorized by the titular of the
intellectual property rights only for private uses placed in investigation and teaching activities. Reproduction with lucrative
aims is not authorized nor its spreading and availability from a site foreign to the TDX service or to the UB Digital
Repository. Introducing its content in a window or frame foreign to the TDX service or to the UB Digital Repository is not
authorized (framing). Those rights affect to the presentation summary of the thesis as well as to its contents. In the using or
citation of parts of the thesis it's obliged to indicate the name of the author.




de Barcelona

COGNITIVE
FUNCTIONING |,
AND QUALITY | Benaiges
OF LIFE IN Fuste
PATIENTS

WITH DUAL - supervised b
DIAGNOSIS |

RENDIMIENTO COGNITIVO

Y CALIDAD DE VIDA EN [BARCELONA,
PACIENTES CON 2013]
PATOLOGIA DUAL






Cognitive Functioning and Quality
of Life in Patients with Dual
Diagnosis

Irina Benaiges Fusté







Universitat
de Barcelona

Department of Psychiatry and Clinical Psychobiology

COGNITIVE FUNCTIONING AND QUALITY

OF LIFE IN PATIENTS WITH DUAL
DIAGNOSIS

This thesis is presented by

Irina Benaiges Fusté

To obtain the Degree of Doctor of Psychology from the
University of Barcelona

In accordance with the requirements of International
PhD Diploma

Supervised by

Dr Ana Adan. University of Barcelona, Spain

Doctoral Programme in Clinical and Health Psychology






A mis padres, Doménec y Maria Cinta.






AGRADECIMIENTOS

Recuerdo como empezd todo. La entrevista con mi directora de tesis, la
Doctora Ana Adan, para explicarme el proyecto de investigacion y sus objetivos,
que me interesaron desde el primer momento. Recuerdo los primeros
participantes de la muestra, los primeros resultados y la presentacion de mi
tesina. Después de ello, me quedaban ganas de seguir y el trabajo realizado abri6
nuevos senderos que descubrir sobre esta entidad diagndstica tan compleja y poco
conocida como es la Patologia Dual. Gracias a la Agencia de Gestio d’Ajuts
Universitaris i de Recerca (AGAUR) de la Generalitat de Catalufia y al Ministerio
Espaiol de Ciencia e Innovacion, obtuvimos financiacidon para seguir trabajando
en ello y poder presentar a dia de hoy este trabajo.

Debo agradecer mis conocimientos sobre neuropsicologia, que han posibilitado
parte del desarrollo de esta tesis a Maria Matar6, Mari Angeles Jurado, Imma
Clemente, Maria Dolors Segarra, Cynthia Caceres, Roser Pueyo y Teodor Marcos,
grandes expertos y profesores excelentes del departamento de Psiquiatria y
Psicobiologia Clinica. También agradezco a Josep Maria Serra-Grabulosa,
Gemma Prat, Laura Rio, Silvia Lopez, Ana Belén Serrano y Julia Mérquez su
trabajo conjunto y compafierismo. Merece especial mencion mi directora de tesis
Ana Adan, por haber sido la brjula que indicaba el norte en este trayecto, por su
colaboracion atenta y su impetu en el trabajo. Gracias a los 105 participantes de la
muestra, hombres sufrientes que han contribuido a avanzar en el conocimiento de



su propia enfermedad. Gracias a la Asociacion Proyecto Hombre de Catalufa, y a
la Division de Salud Mental de la Fundacién Althaia de Manresa, que han
colaborado desinteresadamente en este proyecto y han creido en ¢él. Gracias a
todos ellos y a las entidades financiadoras fue posible crear el escenario sobre el
que se desarrollo este trabajo.

El camino hasta aqui ha sido largo y me he tropezado varias veces, pero en
todas ellas me he levantado y he seguido adelante. Ha habido momentos en los
que el camino se empinaba y creia que me fallaban las fuerzas. He subido esas
cuestas hacia arriba porque alguien me habia dado el empujon que necesitaba. En
otros momentos, el camino se bifurcaba y me perdia sin saber cudl era la direccion
correcta, pero siempre habia alguien sefialandome el norte. En otros momentos
anochecia y el camino oscurecia. Afortunadamente, alguien aparecié con una
linterna. De todos esos esfuerzos me salieron agujetas, aunque hoy han dado paso
a una mayor resistencia y fuerza para afrontar caminos dificiles como éste. Esto
no hubiera sido posible sin la ayuda, el 4nimo, el aliento y el apoyo de varias
personas que me han acompanado en este trayecto. Todas ellas merecen leer su
nombre en estas paginas, porque han contribuido a ¢l, aunque algunos de ellos no
lo sepan. Hoy lo sabran.

En primer lugar a mis padres, Doménec Benaiges y Maria Cinta Fusté, quienes
me han proporcionado el valor y la fuerza necesaria para conseguir mis objetivos,
y éste fue uno de ellos, ofreciéndome su aliento cuando el mio disminuia. A mis
hermanos Marc, Cris y Domenec, y también a Joan, hermano de mis hermanos,
quiénes preparaban la celebracion antes que yo empezara a caminar y me han
esperado despreocupadamente al final del camino, sin atisbo de duda de que
llegaria al final ilesa. Por ser lo mejor de mi y por vuestra confianza ciega,
gracias.

A quiénes me han acompafiado hasta aqui desde mi mas temprana infancia,
formando parte de lo que soy y de mis ilusiones desde mucho antes de lo que
puedo recordar, y éste trabajo fue una de ellas: Miriam Farnds, Joel Beltran, Anna
Pedret, German Moreno, Ambros Segura, Ariadna Abella, Sara Fernandez,
Lorena Vidiella, Neus Escoda, Anna Picullay Elena Pifiol. A los que se
incorporaron mas tarde pero con la misma fuerza: Rut Vallés, Joaquim Ferr¢,
Carol Linares, Aryan Puerta, Anna Roca, Santi Cardona, Raquel Moliné, Sara
Carrascon, Gerard Batalla, Pablo Rebaque, David Fornds, Sergio Ponce, Gemma
Miquel, Maria Villa y Natalie Idoeta. A mi amiga mas fiel Judit Orpinell, por ser
mi sombra mas noble, acompafiante decorosa en las formas de mi vida mas
dociles y también en las mas feroces. A Encarni Expdsito y Anna Legarra, por ser
grandes mujeres, por compartir su pasion por la psicologia conmigo, por curarme
las heridas cuando me he caido en algin tramo de este camino y porque a vuestro
lado, incluso la locura tiene sentido. A Ferran Marsa, por su confianza en mi y sus



utiles consejos. A Maria del Mar Rus, Amalia Gordovil, Kattia Cabas, Fina
Ferré¢ y Marta Salla, todas ellas mujeres insaciables de conocimiento, por andar a
mi lado y compartir el mismo destino, les deseo toda mi suerte.

A Gael Camacho, Matilde Clavé, Cristina Ramiro, Emma Navarro, Pablo
Patifio, Esdras Anzuola, Alejandro Parody, Marzia Matarese, Mario Bracamontes,
Oliver Martinez, Mari Luz Cafiete, Macarena Traviesa, Roberto Palacios y Giulia
Giustino, por conocerles en el tiempo que he desarrollado este trabajo y aprender
de ellos que yo, después de todo....tampoco soy tan rara. Ah! y sin olvidar a
Focking Bob, por destrozarme los oidos y despertarme mis mas oscuros instintos,
aunque en el fondo me guste su musica.

Un trecho de este camino tuvo lugar en Bolofia (Italia). De este tramo debo dar
las gracias al Doctor Vincenzo Natale por ofrecerme la oportunidad de trabajar
con €l, por ser excelente profesor y transmisor de conocimientos, por su bondad y
gratitud. También al equipo del laboratorio de Cronopsicologia: Marco Fabbri,
Monica Martoni, Marco Fillardi, Lorenzo Tonetti y Maria Giovanna Notarangelo
por haberme integrado en su equipo y por su gran compafierismo. También quiero
nombrar como personas significativas en este trecho a Mirko Chiaramonte, Marta
Kowalska, Alessandro Cardia, Emmanuelle Rajen y Oderica Ghirardi por
compartir conmigo la cotidianidad italiana en su forma maés bella. A Michele
Ruta, por llenar mis atardeceres de risas y criticar mi forma de cocinar la pasta. A
Eva Elias, por ensefiarme que en Italia y donde sea, se pude ser pez en la tierra. A
Francesco Migliore, dios siciliano de la hospitalidad, por haberme dado la
oportunidad de conocer a personajes del tamafio de Alessandro Sulsenti y
Giuseppe Consiglio, amici con todas sus letras con los que he vivido experiencias
que no puedo recordar sin reirme sola. A Alessia Porto y su noble paje
Alessandro, Ornella Pascalis, Carol Barone, y Alessio Grande, por amenizar mis
noches de la forma maés divertida. A Sergio Dolce, hombre de Jupiter y
secuestrador de conciencias, por haberme ensefiado que del mismo camino se
divisan otros atajos, inescrutables a menos que seas valiente. A Dylan Dog, I’
indagatore dell' incubo, por ensefiarme a hablar italiano a través de sus historias
protagonizadas por criaturas de otro mundo.

A mi gato Fiera, por tener celos de mi ordenador y avisarme que era hora de
terminar de trabajar con sus arrebatos de varios miaus seguidos tipicos de un buen
felino.

Y como no, a mi escudero mas leal, Rafa Colés, co-arquitecto de mis suefios
sin duefio, porque su importancia en mi vida no tiene ni principio ni final,

simplemente es infinita.

A todos vosotros, muchas gracias!






Dr Ana Adan, professor at University of Barcelona

CERTIFY that I have supervised and guided the PhD
thesis entitled “Cognitive Functioning and Quality of Life
in patients with Dual Diagnosis” and I assert that this
thesis fulfils the requirements to be defended for the
Degree of Doctor of Psychology.

Signature, Barcelona April 2013



This thesis was carried out at the Neuropsychology
Group, Department of Psychiatry and Clinical
Psychobiology, University of Barcelona.

The present work, as well as the studies included, have
been financially supported by the following grants and
institutions: Pre-doctoral fellowship FI 2010-2013; BE-
DGR-2012 to Irina Benaiges from the Generalitat of
Catalonia, and project PSI2009-12300 to Dr. Ana Adan
from the Spanish Ministry of Science and Innovation.



La prueba mas fuerte contra cualquier teoria,
es su aplicacion.

KARL KRAUS (1874-1936)






CONTENIDOS

RESUMEN ....uoiiiiiiiinnnntnninsinssnsnnsnississisessssisssisssissssssssssssssssssssssssssasssss 1
ABSTRACT ...uciiiiiiiiisiiniisiisnisstississsisssisssissssssisssssssssssssssssssssssssssssssssssssss 3
GLOSARIO DE ABREVIACIONES (ESPANOL).....c.ccovueeureesuesnsressesnesessesens 5
LIST OF ABBREVIATIONS (ENGLISH) c.ccocceeniiienssensecsensensensaecsnsssncsaenes 6
LISTA DE FIGURAS ......cooniiiirtenninstensnensnecsinsesssesssesssesssssssssssasssasssasssssssasssssss 8
LISTA DE TABLAS ..cooiiiininnennnennennensnessisssessssssesssssssssssssssasssasssssssssssasssssss 8
1. INTRODUCCION .....eoeverrrrerresressesssssssssssssssssessessessessessssassssssesssssessessssessasses 9
1.1 Definicion y caracteristicas generales de la Patologia Dual........................ B9
1.2 Prevalencia y especificidades de la Patologia Dual.................ueeeeeeeeeeeennnenee. 10
1.3 Diagndstico de la Patologiat DUGAL...........uueeeeueeeosennniossnnnsssasiossssssssssssssssssnees 12
1.4 Fundamentos neurobioldgicos de la Patologia DUQL ...............eeeueeeeennnnnnenn. 17

1.5 Modelos etiopatogénicos de la Patologia Dual: Naturaleza de la Asociacion

............................................................................................................................... 20
1.6 Abordajes terapéuticos en Patologia DUAL.............u.ueeeeneeeeonnvesunessnveesnsssnenes 23
2. NEUROPSICOLOGIA Y PATOLOGIA DUAL.......cvuevverrerrerrenrenrensesserenes 27
2.1 Importancia de la neuropsicologia en el ambito de la Patologia Dual........ 27

2.2 Rendimiento neurocognitivo en Patologia Dual: variables moduladoras... 28

2.3 A proposito de la esquizofreniay la adiccion a la cOCAING .......eeeaaeeeennnnnnnn. 40

3. CALIDAD DE VIDA Y PATOLOGIA DUAL . .......ooceeuerrerrrrresressessesssenee 45

3.1 Definicion de calidad de vida y calidad de vida relacionada con la salud ... 45



3.2 Aplicabilidad en el ambito de la Patologia Dual .................eeeeeeeenneevennnnnnn. Bo

4. OBJETIVOS DE LA TESIS ....uuooviininersinensinsaisessessanssesssssssssesssssssssesassas 51
4.1 Objetivos especificos del estudio de rendimiento neuropsicoldgico............. 52
4.2 Objetivos especificos del estudio de CVRS .........uueeeeueiessercssaesssssessssesssnosnns 52
5. RESULTADOS ..ccuuiiiirniriiensensissncssissecssssssssssssssssssesssssssssessassssssssssssssssssssssass 55
5.1 Compendio de ArtiCUIOS .....ueeeenueeeneeisveissarsssurossasisssssssssnossnsssssssssssssossssoses 55
6. DISCUSSION ...uuiiinninruisinsensanssissesssssssssssssissssssssasssssssssasssssssssssssssssssssssssssssas 117

6.1 Reviewing the neuropsychological aspects of Dual Diagnosis: Needs of

JULUT@ FES@AYCH aunennannnnennnvennnnrnnvresannsnnssssnissssissssissssisssssssssisssssossssossssosssssssnsosses 117
6.2 Executive functioning in schizophrenia and/or cocaine dependence......... 119
6.2.1 Testing the vulnerability RYPOIRESIS ............c.ccccveveeieeeiieiieieeiieieeieeeen. 119

6.2.2 The influence of the age onset of consumption on executive functioning 121

6.3 Age-related changes in neuropsychological performance in schizophrenia

and/or cOCAINE ACPENACHCE......u.eneeeeeeerosnviossariosasiessasiossasiossssisssssesssssossssrosassens 123
6.3.1 Differences in attention, verbal memory and speed of processing ......... 123
6.3.2 Age-related changes in neuropsychological performance...................... 124

6.4 Health related quality of life in Dual Diagnosis: clinical correlates........... 125

7. STRENGHTS, LIMITATIONS AND FUTURE RESEARCH.................. 129

8. CONCLUSIONS ..uuciittiinensnennsnensnesssseessessssesssasssaesssessssssssssssassssesssssssassssasssses 133

REFERENCES.......ooiiiitintinniinnennnnesnississsisssississsssssessssssssessssssssssssasssss 135

ANEXOS tiiintintintinnenticninnisnissessieseistisissessssseesesssessssssssssssssssssssssses 159

Anexo 1. Historia clinica .......................c.cccccocoeoviiiiniiiiiiiiiieiceee e, . 161

Anexo 2. Consentimiento informado........................ccccceeeevccuveeeeicueieenineeennns 165



RESUMEN

Se denomina Patologia Dual (PD) a la coocurrencia de un Trastorno Mental
Severo (TMS), especialmente de la esfera psicotica y/o afectiva, y un trastorno
por uso de sustancias (TUS). Se trata de un trastorno de elevada prevalencia, con
una gran repercusion clinica y asistencial debido a las complicaciones asociadas a
la comorbilidad entre ambas patologias.

El presente trabajo se propuso dos objetivos, estudiar el rendimiento cognitivo
y la calidad de vida Relacionada con la Salud (CVRS) en pacientes con PD. El
primero dada la escasez de estudios y la importancia de su evaluacion, puesto que
el funcionamiento cognitivo se relaciona con el curso clinico de la PD y puede
incluso ser un factor predictivo del éxito o fracaso de las intervenciones
terapéuticas. Si bien cabrian esperar importantes déficits cognitivos en los
pacientes duales, debido a los efectos aditivos del trastorno psiquitrico y del
TUS, una revision bibliografica exhaustiva de los principales resultados
publicados sugiere que su funcionamiento cognitivo depende, entre otros factores,
de la sustancia principal de abuso, del dominio cognitivo evaluado y de la edad de
los participantes. Asi, nos centramos en evaluar el funcionamiento ejecutivo por
una parte y los dominios de atencién, memoria y velocidad del procesamiento de
la informacién por otra, en una muestra de pacientes con esquizofrenia y
dependencia a la cocaina (SZ+; n=30) comparados con esquizofrénicos sin
historia de TUS comorbido (SZ-; n=30) y un grupo con dependencia a la cocaina
sin comorbilidad psiquiatrica (COC; n=35).



Aunque en las ultimas décadas se ha producido un aumento en el interés de la
Calidad de Vida como medida de evaluacion y como un indicador de la eficacia
de las intervenciones en los TMS y en los TUS, los estudios en la PD son pocos.
El segundo objetivo de este trabajo fue evaluar la CVRS en pacientes con PD
(n=35), con s6lo TMS (n=35) y con s6lo TUS (n=35).

Los resultados del rendimiento cognitivo mostraron un patron de actuacion
similar en los grupos SZ+ y COC en tareas neuropsicoldgicas dependientes del
funcionamiento ejecutivo, siendo el rendimiento de ambos grupos mejor que el
del grupo SZ-. Esto podria sugerir que los pacientes SZ+ poseen mayores
habilidades cognitivas que los SZ-, y por tanto, pudiendo ser un subgrupo de SZ
con menor vulnerabilidad bioldgica a desarrollar la enfermedad, presentando
mayores habilidades ejecutivas y quizas, un mejor funcionamiento psicosocial
premoérbido que les haria mas habiles para adquirir las sustancias ilegales. En los
dominios de atencidén, memoria y velocidad del procesamiento de la informacion,
el grupo COC presentd un mejor rendimiento que los grupos SZ+ y SZ-, los
cuales no presentaron diferencias entre ellos. Sin embargo, la edad mostrd una
asociacion negativa con la ejecucion cognitiva en el grupo SZ+, los pacientes de
mayor edad mostraban peor rendimiento cognitivo. En cambio, el grupo SZ-
presentaba un déficit cognitivo estable independiente de la edad. Esto es coherente
con la idea de un déficit cognitivo adicional al del trastorno psiquiatrico
manifestado en los pacientes duales de mayor edad, debido a la expresion a largo
plazo de las consecuencias neurotdxicas del consumo.

En cuanto a la CVRS, todos los grupos aportaron peores puntuaciones de
CVRS respecto a los valores normativos espafioles. En la mayoria de subescalas y
especialmente en el dominio de salud mental, el grupo con PD mostré las peores
puntuaciones, el grupo TUS las mejores y el grupo TMS se situd en una posicion
intermedia. El peor estado en el dominio mental de la CVRS aparecid
estrechamente relacionado con los intentos de suicidio, el numero de
medicamentos diarios y el consumo de cafeina en el grupo PD. La evaluacion
sistemdtica del estado de la CVRS puede ser util en la deteccion de areas de
atencion especifica para los objetivos del tratamiento, asi como medida de la
eficacia de las intervenciones aplicadas a la PD.

Nuestros resultados sugieren caracteristicas de rendimiento neuropsicologico y
de CVRS particulares de los pacientes con PD, que los diferencian de aquellos
con diagnodstico solo de TMS o TUS. Ello evidencia el interés de estudiar la
poblacion dual como una entidad diagnéstica especifica. Sin embargo, se
requieren investigaciones futuras que progresen en esta linea de trabajo
incorporando ademads, pardmetros neurobioldgicos y medidas longitudinales, lo
que puede ayudar a mejorar el conocimiento actual de la PD y revertir en
beneficios para el manejo clinico de los pacientes.



ABSTRACT

Dual Diagnosis (DD) is the co-occurrence of a Severe Mental Illness (SMI),
commonly a major psychotic or affective disorder, and a Substance Use
Dependence Disorder (SUD). It is a highly prevalent disorder with a large impact
in clinical and health care systems due to the complications arising from the
comorbidity between both conditions.

The aim of this work is twofold: the study of the cognitive performance and the
Health Related Quality of Life (HRQOL) in patients with DD. The first one,
because few studies have examined this question and its assessment is of great
interest, since cognitive functioning is related to the clinical course and may even
be a predictor of failure or success of the therapeutic interventions. Although
major cognitive impairments can be expected in DD due to the additive effects of
both psychiatric disorder and SUD, a wide review of published results on the
scientific literature suggest that their cognitive functioning depends, among
others, on the main substance of choice, the assessed cognitive domain and the
age of the participants. Thus, we focus on the assessment of the executive
functioning on one hand, and on the domains of attention, memory and speed of
processing on the other, in a sample comprised by subjects with schizophrenia and
cocaine dependence (SZ+; n = 30) compared to subjects with schizophrenia
without SUD history (SZ-; n=30) and to cocaine dependent subjects without
psychiatry comorbidity (COC; n=35).



Although in the last decades there has been an increased interest in the Quality
of Life as an assessment measure as well as an indicator of the effectiveness of
interventions in both SMI and SUD, few studies had focused on DD. For this
reason, the second objective of this work was to assess HRQOL in a group with
DD (n = 35) and compare it to a group with SMI (n=35) and to another one with
SUD (N=35) without comorbidity.

Regarding the cognitive functioning, the results showed a similar pattern of
performance in the SZ+ and COC groups in neuropsychological tasks related to
executive functions, being their performance better than the SZ- group. This may
suggest that patients with SZ+ have higher cognitive skills than the SZ- ones.
Therefore, the SZ+ patients may be a subgroup of SZ with lower biological
vulnerability to develop the illness and maybe, a better psychosocial premorbid
functioning, making them more able to acquire the illegal substance of abuse. In
the domains of attention, memory and speed of processing, the COC group
performed better than both SZ+ and SZ- groups, without differences between
them. However, the age was negative related to the cognitive performance in the
SZ+ group. So, the older SZ+ showed worse cognitive functioning. Otherwise, the
SZ- patients showed a stable cognitive functioining regardless of the age. This, in
agreement with the idea of an additional cognitive impairment to the psychiatric
disorder manifested in older SZ+ patients because of the long term expression of
the neurotoxic consequences of consumption.

Concerning HRQOL, all the groups showed lower scores compared with the
normative Spanish data. The DD group showed the worst scoring in most of
assessed scales and in the mental domain, while the SUD group obtained the best,
and the SMI obtained intermediate scores. The worse state in the mental domain
appeared strongly related to the number of suicide attempts, daily intake of
medication and to the caffeine consumption, only in the DD group. The
systematic assessment of the HRQOL status could be a useful tool in the detection
of specific care areas, helping to improve the treatment goals as well as an
assessment measure of the effectiveness of interventions applied to DD patients.

Overall, our results suggest particular characteristics in subjects with DD
regarding cognitive performance and HRQOL status, which make them different
to the subjects with SMI and SUD. This demonstrates the interest to study DD as
a specific diagnostic entity. However, further research in this field, incorporating
long term measures and biological parameters, could help to a better
understanding of the current knowledge in DD and to increase the benefits in the
clinical management of these patients.
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1. INTRODUCCION

1.1 Definicion y caracteristicas generales de la Patologia Dual

Se denomina Patologia Dual (PD) a la concurrencia en el mismo individuo de,
por lo menos, un trastorno por abuso o dependencia de sustancias y otro trastorno
psiquiatrico grave, especialmente de la esfera psicotica o afectiva (Torrens, 2008).
Se trata de un concepto de naturaleza heterogénea, porque puede incluir tanto
patologia leve como los trastornos de ansiedad, como otros de naturaleza y curso
grave como la esquizofrenia y el trastorno bipolar. Asimismo, el concepto incluye
tanto los trastornos por abuso como por dependencia de sustancias (Drake &
Wallach, 2000). Si bien existe una amplia variedad de combinaciones posibles
dada la flexibilidad de esta definicion, a lo largo de este trabajo nos referiremos a
la PD como la coincidencia de patologias mayores psicoOticas y/o afectivas y
trastornos relacionados con el alcohol y otras drogas ilegales.

El concepto de PD emergid en la década de los 90 (Stowel, 1991) y se trata de
un trastorno con gran repercusion clinica y asistencial (Rodriguez-Jiménez et al.,
2008; Torrens, 2008) puesto que ha sido asociado a un aumento en el nimero de
ingresos psiquiatricos (Hunt, Bergen & Bashir, 2002), recaidas e intentos de
suicidio (Appleby et al., 1999; Cardoso et al., 2008), comportamiento violento
(Soyka, 2000; Swartz et al., 1998) encarcelamiento, problemas familiares, pérdida



de estatus social, detrimento de la calidad de vida (Benaiges, Prat & Adan, 2012),
mayor comorbilidad médica e infecciéon por VIH (Dickey, Normand, Weiss,
Drake & Azeni, 2002; Drake & Wallach, 2000), asi como mayores tasas de
desempleo y marginacion (Dixon, 1999), incremento del gasto sanitario (Hoff &
Rosenheck, 1999; McCrone et al., 2000) pobre adherencia al tratamiento (Kamali
et al., 2001; Owen et al., 1996) y fracaso terapéutico en relacion tanto al trastorno
por uso de sustancias (TUS) como al trastorno mental (Carey, Carey & Simons,
2003; Lambert et al., 2005).

1.2 Prevalencia y especificidades de la Patologia Dual

Los principales datos epidemiologicos en PD provienen de dos grandes
estudios realizados en poblacion general: el Epidemiologic Catchment Area
(ECA) (Regier et al., 1990) y el National Comorbidity Survey (NCS) NCS
(Kessler et al., 1994).

El estudio ECA (Regier et al., 1990) encontr6 que aquellos pacientes que
presentaban un trastorno mental, presentaban una elevada prevalencia de abuso y
dependencia de alcohol (22%) y de otras drogas ilegales (15%). Por otra parte, el
37% de aquellos con dependencia a alcohol y el 53% de los que abusaban de otras
sustancias presentaban un trastorno mental. Es decir, los sujetos dependientes de
sustancias presentaban un riesgo 4,5 veces mayor de padecer otro trastorno mental
asociado, y las personas con una enfermedad mental tenian 4,5 veces mas riesgo
de padecer una dependencia. Al considerar las diferentes sustancias, la adiccion a
la cocaina fue la que mas se asoci6 a los trastornos mentales con una odds ratio de
11. Los trastornos psiquidtricos mas prevalentes fueron los trastornos de ansiedad,
los trastornos afectivos y la esquizofrenia.

El estudio NCS (Kessler et al., 1994) obtuvo resultados similares a los del
estudio ECA si bien los valores de comorbilidad fueron atin mas elevados en el
caso de la Esquizofrenia, mostrando que el 78% de los dependientes a sustancias
presentaban un trastorno esquizofrénico comoérbido.
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Tabla 1. Prevalencia de TUS y esquizofrenia, trastorno bipolar tipo I y tipo II y trastorno
depresivo mayor en estudios epidemioldgicos en poblacion general.

Esquizofrenia Trastorno Trastorno Depresion
Bipolar I Bipolar-II
ECA 47% 60,7% 48,1% 32%
NCS 78% 60,3% 40,4% 23%

ECA: Epidemiologic Catchment Area; NCS: National Comorbidity Survey.

Los datos de prevalencia entre estudios varian considerablemente debido a
algunos aspectos metodologicos como el tamaifio muestral, la seleccion de los
sujetos, los criterios diagndsticos, los instrumentos diagnosticos utilizados y las
distintas definiciones existentes sobre la comorbilidad y sobre el trastorno por uso
de sustancias (TUS).

El uso de sustancias mas frecuentes entre la poblacion dual es, excluyendo la
nicotina, el consumo de alcohol y cannabis, seguidos de la cocaina y los
estimulantes, aunque lo mas frecuente es la existencia de policonsumo (Cardoso et
al., 2008; Dixon, 1999). La PD se suele asociar a la predominancia de género
masculino y jovenes, con antecedentes familiares de TUS, bajo nivel social y
cultural y mayor ajuste premorbido (Rodriguez-Jiménez et al., 2008; Scheller-
Gilkey, Lewine, Caudle & Brown, 1999).

Mas especificamente, los pacientes con esquizofrenia que presentan un TUS
comorbido se diferencian de aquellos esquizofrénicos no duales en presentar
generalmente mas sintomas positivos y depresivos y un inicio mas temprano de la
enfermedad asociado a un peor prondstico (Potvin, Sepehry & Stip, 2006; Talamo
et al., 2006). Suelen recibir prescripciones a dosis mas altas de antipsicoticos
presentando mayor refractariedad al tratamiento y poca adherencia al mismo
(Batel, 2000; Laudet, Magura, Vogel & Knight, 2000). Ademads, tienden a
presentar indices bajos de calidad de vida, mayor comportamiento violento,
impulsividad y busqueda de sensaciones, hostilidad, paranoia y suelen encontrarse
en situacion de desocupacion laboral (Bowie, Serper, Riggio & Harvey, 2005;
Dixon, Weiden, Haas, Sweeney & Frances, 1992; Kim, Kim, Park, Lee & Chung,
2007).

En la depresion mayor con TUS comorbido, especialmente en el caso de abuso
y/o dependencia de alcohol, se ha descrito un curso mas grave de depresion que
empeora, a su vez, la severidad del TUS, con la consiguiente multiplicidad de
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problemas asociados a cada uno de estos trastornos, incluyendo el incremento del
riesgo de suicidio (Sarosi et al., 2008).

De forma similar, en los pacientes bipolares, la mania se complica por la
presencia del TUS comorbido, caracterizandose por remisiones menos favorables
y mayor severidad de los sintomas psicéticos, incluyendo formas més extremas de
labilidad emocional, mayor impulsividad y conducta agresiva. Suelen presentar un
curso mas cronico y severo de la enfermedad. Los primeros episodios maniacos
suelen ocurrir a edades mas tempranas, necesitan mas tiempo de recuperacion
entre crisis y presentan mayores tasas de mortalidad comparados con pacientes
bipolares no consumidores (Albanese & Pies, 2004; Levy & Weiss, 2009;
Salloum, Cornelius, Mezzich & Kirisci, 2002).

1.3 Diagnostico de la Patologia Dual

El diagndstico de comorbilidad psiquiatrica en sujetos consumidores de
sustancias es una tarea ardua para los clinicos debido a que los efectos agudos y
cronicos de las drogas simulan muchos sintomas de los trastornos psiquiatricos.
Esto hace dificil establecer diferencias entre los sintomas aparecidos debido a los
efectos agudos o de abstinencia a una sustancia y los sintomas propios de un
trastorno psiquiatrico. Esto se complica ain mas por la dificultad diagnostica
inherente a los propios trastornos psiquiatricos. Si bien en las ultimas décadas se
ha avanzado mucho en el conocimiento de las bases fisiopatologicas de las
enfermedades mentales, los trastornos psiquiatricos siguen siendo ‘“‘sindromes”
con patrones de sintomas verificados con algunas pruebas de validez clinica, que
no “enfermedades” de fisiopatologia conocida con marcadores bioldgicos
sensibles y especificos (Torrens, Mestre & Diaz, 2010). A falta de tales pruebas
objetivas de laboratorio, la validez de los diagnosticos psiquiatricos se encuentra
bajo el método de la evaluacion longitudinal, realizada por un experto que tenga
en cuenta todos los datos disponibles, sintetizado bajo las siglas LEAD
(Longitudinal Expert with All Data) (Kranzler, Tennen, Babor, Kadden &
Rounsaville, 1997; Spitzer, 1983).

En respuesta al reconocimiento de la relevancia de la comorbilidad entre las
patologias psiquiatricas y el consumo de alcohol y otras sustancias, el DSM-IV
(Manual Diagnostico y Estadistico de los Trastornos Mentales, 4-rta Edicion)
(APA, 1994) y su version revisada (DSM-IV-TR) (APA, 2000) cambiaron la
antigua categoria “organico” vs “no organico” respecto a sus ediciones
precedentes del DSM-III (APA, 1980) y DSM-III-R (APA, 1987) por mostrase
débilmente fiables y validos en los diagndsticos duales, sustituyéndola segun
Torrens et al. (2010), por tres categorias:
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» Diagnostico Primario: El trastorno mental no es inducido por sustancias y no

se debe a ninguna enfermedad médica. El episodio por tanto, se produce
durante un periodo de abstinencia o durante un periodo de consumo ocasional
en el cual la cantidad de la sustancia no es suficiente para provocar sindromes
de intoxicacion y/o abstinencia. Los trastornos mentales primarios se pueden
producir en tres circunstancias:

1) el episodio se produce durante un periodo prolongado de abstinencia
o de consumo ocasional de la sustancia.

2) el episodio comienza por lo menos 2 semanas antes del inicio de un
periodo de consumo excesivo de sustancias

3) el episodio comienza durante un periodo excesivo de consumo y
continua por lo menos 4 semanas o mas después que finalice el consumo.

» Efectos esperados: sintomas habituales que aparecen como consecuencia del
abuso/ dependencia a las sustancias o a la abstinencia de una sustancia. Tales
efectos de intoxicacion y/o abstinencia estan descritos para cada una de las
principales sustancias (alcohol, cocaina, etc.) segun criterios DSM-IV-TR.

» Inducido por Sustancias: cuando los sintomas se consideran excesivos en
relacion con los que suelen aparecer en los sindromes de intoxicacidon y/o
abstinencia a una sustancia. Se diagnostica cuando

1) Se cumplen todos los criterios para el trastorno segin el DSM-IV-TR.

2) El episodio ocurre por completo durante un periodo de consumo de
sustancias excesivo o en las cuatro semanas posteriores a tal consumo.

3) la sustancia consumida es capaz de provocar sintomas idénticos a
los del trastorno que se esta evaluando.

4) los sintomas son claramente excesivos respecto a los efectos
esperados de intoxicacidon/abstinencia.

Si bien en la actualidad se disponen de varias entrevistas diagndsticas
estructuradas y semi-estructuradas para establecer diagnosticos basados en los
criterios DSM-III o DSM-IV para finalidades clinicas y de investigacion (Ver
tabla 2), las mas usadas actualmente en el ambito de la PD son la Structured
Clinical Interview (SCID) (First, Spitzer, Gibbon & William, 1998) y la entrevista
Psychiatric Research Interview for Substance and Mental Disorders (PRISM-1V)
(Torrens, Serrano, Astals, Perez-Dominguez & Martin-Santos, 2004). Ambas
estan basadas en criterios DSM-IV-TR y requieren entrenamiento para su
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administracion por parte de clinicos expertos. Si bien la SCID es la entrevista mas
usada en psiquiatria general con indices kappa adecuados para el diagndstico
fiable de los trastornos del eje I y Il del DSM-IV, no se dispone de datos actuales
que demuestren la fiabilidad de los diagnosticos psiquiatricos comoérbidos al uso
de sustancias (Torrens et al., 2010). Por otra parte, la PRISM-IV es una entrevista
disefiada especificamente para diferenciar los trastornos mentales primarios de los
inducidos por sustancias y de los efectos esperados de la intoxicacion y de la
abstinencia en sujetos consumidores de alcohol y otras sustancias. Esta entrevista
ha demostrado fiabilidad y validez en el establecimiento de diagnosticos duales
(Torrens et al., 2010; Torrens et al., 2004).
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Figura 1. Algoritmo de decision en el diagnostico de los trastornos duales basados en
criterios DSM-IV-TR.

Primer Paso:
Establecer la relacion entre el
consumo de drogas v los
sintomas psiquiatricos

SI
Continuar explorando lag
caracteristicas
psicopatolégicas y la
cronologia de los trastornos

Segundo Paso:
Determunar si la psicopatologia
esmas grave de la que suele
aparecer durante los episodios
de intoxicacion o sindrome de
abstinencia

DIAGNOSTICO
PRIMARIO

No es mas grave Sies mas grave

R R

Tercer Paso:

Establecer la cronologia de
EFECTOS ESPERADOS aparicion de los trastornos, los
antecedentes personales y
fanuliares y la resolucion del
episodio tras varias semanas de
abstinencia

DIAGNOSTICO INDUCIDO POR
PRIMARIO SUSTANCIAS

Nota: Adaptado de San (2004).
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Tabla 2. Instrumentos diagndsticos de trastornos psiquidtricos y TUS (Trastorno
por Uso de Sustancias) comorbido.

Instrumento

Caracteristicas

Elementos para el
Diagnéstico Diferencial

Programa para el
diagnoéstico de trastornos
afectivos y esquizofrenia
(Schedule for Affective
Disorders and Schizophrenia,
SADS; (Endicott & Spitzer,
1978)

Programa de entrevista
diagnoéstica (Diagnostic
Interview Schedule, DIS;
(Regier et al., 1984)

Entrevista clinica
estructurada para el DSM-
II-R (Structured Clinic
Interview for DSM-III-R,
SCID; (Spitzer, Williams,
Gibbon & First, 1992)
Entrevista para trastornos
por uso de alcohol y
discapacidades asociadas
(Alcohol Use disorders and
Associated Disabilities
Interview Scheduled,
AUDADIS; (Grant & Hasin,
1992)

Evaluacion semiestructurada
del la heredabilidad del
alcoholismo (Semi-
Strucrured Assesment for the
genetics of alcoholism,
SSAGA; (Bucholz et al.,
1994)

Version para trastornos
comoérbidos con abuso de
drogas del SCID (SCID-
Substance Abuse comorbidity
version, SCID-SAC; (Nunes,
Goehl, Seracini, Nunes &
Faermer, 1996)

Entrevista de investigacion

*Entrevista semiestructurada
*Utilizada en estudios
epidemiologicos

*Utilizada por entrevistadores
expertos

*Duracion: 1-1,5 horas

*Entrevista estructurada
Utilizada por entrevistadores
poco experimentados
*Basada en criterios DSM-III
*Duracion: 1,15 horas

*Entrevista semiestructurada
*Utilizada por clinicos expertos
*Basada en criterios
DSM-III-R

*Duracion: 1-2 horas

*Entrevista estructurada

» Utilizada por entrevistadores
poco expertos

*Limitada al diagnostico de
TUS y depresion mayor
*Basada en criterios DSM-1V
*Duracion: 1-2 horas

*Entrevista semiestructurada
*Valora la transmision
hereditaria del alcoholismo
*Basada en criterios DSM-III-R
*Duracion: 1,5-2 horas

*Especial hincapi¢ en la
cronologia del uso de drogas y
periodos de abstinencia.
*Basada en criterios DSM-III-R
*Duracion: 1,5-2 horas

*Entrevista estructurada

*Se considera la distincion
entre trastorno inducido y no
inducido en funcion de la
edad de aparicion del uso de
drogas y del otro trastorno.

*Se establece la
diferenciacion entre trastorno
inducido y no inducido segiin
la informacion del
entrevistado y/o el juicio del
clinico.

*Al final de cada trastorno el
clinico establece si el
trastorno es debido o no al
consumo de sustancias.

*Cataloga depresion primaria
cuando aparece antes del
TUS, concurrente cuando
aparece simultaneamente y
secundaria cuando aparece
tras el TUS.

*Valora la edad de comienzo
del TUS y su paricién en los
descendientes.

*Considera trastornos
independientes, coexistentes o
mixtos.

*Los trastornos se catalogan
en primarios cuando aparecen
antes del TUS o secundarios
cuando aparecen después del
TUS y persisten pese a la
abstinencia.

eDiscrimina trastornos
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psiquidtrica para trastornos
mentales y TUS (Psychiatric
Research Interview for
Substance and Mental
Disorders, PRISM; (Hasin et
al., 1996)

Entrevista de investigacién
psiquiatrica para trastornos
mentales y TUS (Psychiatric
Research Interview for
Substance and Mental
Disorders, PRISM-1V (Hasin
et al., 2006). Version

espaiiola: ( Torrens et al., 2004)

Entrevista clinica
estructurada para el DSM-
IV (Structured Clinical
Interview for DSM-1V, SCID;

*Utilizada por expertos
*Basada en criterios DSM-III-R
*Duracion: 1-2 horas

*Entrevista estructurada
*Utilizada por expertos
*Basada en criterios DSM-IV
*Ma3s criterios y puntos de corte
restringidos con mayor
fiabilidad en los diagnésticos
*Duracioén: 1-2 horas

*Entrevista estructurada
+Utilizada por clinicos expertos
*Basada en criterios DSM-1V
*Duracién 1-2 horas

primarios, y trastornos
inducidos por drogas.

*Cataloga los trastornos en
primarios, inducidos o efectos
esperados por la
desintoxicacion y/o
abstinencia.

*Cataloga los trastornos en
primarios, inducidos o efectos
esperados por la
desintoxicacion y/o

(First et al., 1998) abstinencia.

Adaptado de San (2004).

1.4 Fundamentos neurobioldgicos de la Patologia Dual

Si bien empiezan a conocerse los nexos neurobiologicos entre los TUS vy el
resto de trastornos psiquiatricos, éstos estan todavia lejos de ser definitivamente
dilucidados. Los datos disponibles hasta la actualidad apuntan a la existencia de
una base neurobioldgica alterada comun entre ambos trastornos constituida por el
estrés, una hiperactividad en el eje hipotadlamo-hipofiso-suprarrenal (HHS) y la
afectacion de vias dopaminérgicas que determinan una mayor vulnerabilidad a la
PD junto a otros factores genofenotipicos. San (2004) resumen las evidencias en
relacién a ello como sigue:

» El estrés: diversos modelos experimentales parecen indicar que el estrés
incrementa la vulnerabilidad tanto al consumo de drogas como a la
patologia psiquidtrica. En algunos modelos experimentales de estrés
(interaccidon y aislamiento social, pinzamiento de la cola en el raton,
choques eléctricos, restriccion de comida, estrés prenatal) se ha observado
un incremento de la autoadministracion de psicoestimulantes y opidceos
(Piazza et al., 1991; Piazza & Le Moal, 1998). Diversos estudios en
humanos también ponen de manifiesto la relacion entre la respuesta
biologica al estrés, la poca tolerancia a la frustracion y las estrategias de
coping no resolutivas con el abuso de drogas y la patologia psiquiatrica
(Adinoff, Ruether, Krebaum, Iranmanesh & Williams, 2003; Blanchard,
Brown, Horan & Sherwood, 2000; Fox & Sinha, 2009). La participacion
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del estrés en los modelos experimentales de depresion, asi como en la
fisiopatologia clinica de los trastornos ansiosos y depresivos también ha
sido demostrada (Fox, Hong, Siedlarz & Sinha, 2008; Hoffmann & Su,
1998; Silberg et al., 1999). Tales resultados sugieren que el estrés es un
posible factor subyacente en la etiologia de la PD.

El eje hipotalamo-hipéfiso-suprarrenal (HHS): diversos estudios
experimentales y clinicos relacionan los corticoesteroides con la
vulnerabilidad al abuso de drogas y a los trastornos afectivos. En relacion a
las conductas adictivas, diversos estudios experimentales encuentra una

correlacion directa entre las concentraciones de corticosterona y la
conducta de autoadministracion de anfetaminas, asi como correlaciones
entre las concentraciones de corticosterona previas a la autoadministracion
de cocaina y la cantidad de sustancia consumida. Por el contrario, la
suprarrenalectomia o la inhibicion de la sintesis de corticosteroides con
metirapona reducen la autoadministracion de cocaina y alcohol (Piazza et
al.,, 1991; Piazza & Le Moal, 1996). Por lo tanto, un incremento en las
concentraciones de corticosterona, o una mayor sensibilidad a la misma,
aumentaria la vulnerabilidad a las sustancias de abuso. Esta hiperactividad
del eje HHS también se ha encontrado en la depresion, manifestada por un
incremento de las concentraciones plasmaticas, urinarias y en el liquido
cefalorraquideo (LCF) de cortisol (Dinan, 1994). De modo similar, algunos
antidepresivos disminuyen la hiperactividad del eje HHS normalizando las
concentraciones elevadas de glucocorticoides (Alamo, Lépez-Mufioz &
Cuenca, 1998). Esto apuntaria a la existencia de mecanismos
fisiopatologicos comunes en el origen de la PD.

Circuitos / Vias dopaminérgicos/as mesocortical y mesolimbico: es bien
conocida la asociacion entre la actividad de las proyecciones
dopaminérgicas al niicleo accumbens y la mayor predisposicion al consumo
de drogas (Koob & Bloom, 1988). La hiperactividad dopaminérgica del
nicleo accumbens se asocia también a mayor propension a la dependencia
y a la perpetuacion del trastorno a largo plazo (Koob & Le Moal, 2001;
2005). Esto comparte varios nexos neurobiologicos con la hipotesis de la
disregulacion dopaminérgica en la esquizofrenia, con hipoactividad en la
via mesocortical explicando la sintomatologia negativa e hiperactividad en
la via dopaminérgica mesolimbicas, especialmente en el nucleo accumbens,
relacionada con la sintomatologia positiva (Lusher, Chandler & Ball,
2001). La descripcion de tasas elevadas de dopamina en el nucleo

accumbens de pacientes esquizofrénicos guarda relacion con las
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alteraciones de los circuitos de recompensa descritos en los trastornos por
uso de sustancias.

» Factores genofenotipicos: Si bien todavia no hay un cuerpo de evidencia
concluyente, actualmente proliferan estudios genéticos en humanos con el
objetivo de determinar un paralelismo génico que pueda explicar la
vulnerabilidad a la adiccion y su relacion con otros trastornos psiquiatricos.
Existe evidencia de que el gen que expresa el receptor dopaminérgico Dy
(DRD4) esta asociado con las conductas adictivas y con rasgos de
busqueda de nuevas sensaciones (Lusher et al., 2001). De modo similar se
ha encontrado que el gen que expresa el receptor dopaminérgico D;
(DRD2) esta asociado tanto al alcoholismo como a los trastornos de
conducta (Lu, Lee, Ko & Lin, 2001). La identificacion de polimorfismos
genéticos que predisponen a la PD puede facilitar el desarrollo de nuevos
agentes terapéuticos, aumentar la capacidad para diagnosticar esta
patologia y adoptar medidas preventivas y terapéuticas en poblaciones
vulnerables a la PD. Si bien el trabajo en este sentido es intenso, en la
actualidad los datos recabados no se han podido trasladar a la clinica.

Ademas de la importancia de estos factores neurobiolégicos comunes, no hay
que olvidar la importancia de los factores ambientales, que pueden contribuir
tanto a la etiopatogenia de la enfermedad como a su tratamiento. Esto se pone de
manifiesto en la verificacion de los acontecimientos vitales estresantes como
desencadenantes de las conductas adictivas y de las patologias psiquiatricas (Back
et al., 2000; Blanchard et al., 2000; Hoffmann & Su, 1998), asi como en el éxito
de muchas terapias coadyuvantes exdgenas, de origen psicoldgico y/o social, en el
tratamiento de estas patologias. Recientemente, la American Psychological
Association publico en su web la resolucion de la psicoterapia como un
tratamiento efectivo y eficiente en términos de coste-beneficio para una gran
variedad de trastornos y que es aplicable a todas las poblaciones. En
consecuencia, consideran la necesidad de incorporar la psicoterapia en todos los
sistemas nacionales de salud como un tratamiento basado en la evidencia
(American Psychological Association, 2012).
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1.5 Modelos etiopatogénicos de la Patologia Dual: Naturaleza de la Asociacion

La elevada prevalencia de PD ha dado lugar a abundante investigacion con el
objetivo de esclarecer las relaciones etiologicas en ambas patologias que den
cuenta del fenomeno de la comorbilidad. A continuacidon se exponen brevemente
los cuatro modelos etiopatogénicos principales:

» Modelo de factores comunes: este modelo propone la existencia de
factores de vulnerabilidad comunes al desarrollo de ambos trastornos que
podrian ser de naturaleza bioldgica, psicologica y/o social. Si bien la
mayoria de estudios se han centrado en factores comunes de origen
bioldgico (estudios genéticos y de heredabilidad), también se han propuesto
factores psicologicos (comorbilidad con trastorno antisocial de la
personalidad, experiencias traumaticas en la infancia, disfunciones
cognitivas compartidas en ambas patologias, etc.) y de origen social (bajo

estatus socio-econdmico y educativo, etc). Cabe mencionar que aunque se
han encontrado polimorfismos genéticos como el gen C957T del gen
DRD?2, que codifica la proteina del receptor dopaminérgico D2 suponiendo
un factor de riesgo tanto para la esquizofrenia como para el TUS, ni los
estudios de antecedentes psicoticos y antecedentes de TUS en ambos
patologias (Gershon et al., 1982; Maier, Lichtermann, Minges, Delmo &
Heun, 1995), ni los estudios de heredabilidad en gemelos en ambas
patologias (Kendler, 1985), parecen respaldar la hipotesis de la
vulnerabilidad genética comun. Ademads, tampoco los estudios acerca de
otros factores de vulnerabilidad psicologica y social comun, obtienen
evidencias que justifiquen por si solas la comorbilidad entre ambos
trastornos (Rodriguez-Jimenez, Bagney, Pefias, Gomez & Aragiiés, 2010).
No obstante, podria ser plausible que el efecto acumulativo de todos estos
factores contribuyese a aumentar el riesgo de desarrollar ambos trastornos.

» Modelo del TUS secundario al trastorno psiquidtrico: bajo este
modelo subyace la conocida “hipdtesis de la automedicacion™ que, entre
otras teorias de corte similar, plantea el uso de toxicos como un intento de
aliviar estados emocionales disforicos en pacientes psiquidtricos, que a la
larga desarrollan el TUS como otra entidad diagndstica, con sus relativas
repercusiones negativas sobre el trastorno primario. De este modo, los
pacientes seleccionan una sustancia especifica en funcion de sus efectos
concretos como un intento de compensar determinados estados
relacionados o producidos por el propio trastorno primario. Si bien esta
teoria ha gozado de una gran popularidad entre los clinicos y teoricos que
pretendian explicar el fenémeno de la comorbilidad, actualmente se
encuentra cuestionada por la falta de hallazgos cientificos que relacionen
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una sustancia concreta con un sintoma o trastorno especifico (Dixon, Haas,
Weiden, Sweeney & Frances, 1990; Noordsy et al., 1991), ni relaciones
entre la gravedad de la sintomatologia y la cantidad del toxico consumido
(Brunette, Mueser, Xie & Drake, 1997; Hamera, Schneider & Deviney,
1995). Parece que los pacientes psiquiatricos suelen consumir sustancias en
proporciones similares a la poblacioén general, abunda el policonsumo y la
eleccion de la sustancia se relaciona mas con la accesibilidad al mercado
que con el diagnostico psiquiatrico (Mueser, Yarnold & Bellack, 1992).
Una parte de los pacientes duales refieren el uso de sustancias como un
intento de aliviar su sintomatologia, por lo que algunos autores plantean
que la hipdtesis de la automedicacion, aunque no generalizable, si sirve
para explicar “some patients, some substances and some symptoms”
(Goswami, Mattoo, Basu & Singh, 2004).

» Modelo del trastorno psiquidtrico secundario al TUS: dado que las
sustancias de abuso actuan sobre los sistemas de neurotransmision
dopaminérgico, glutamatérgico, serotoninérgico, cannabinoide y otros
sistemas relacionados con la etiopatogenia de los trastornos psicoticos, se
han planteado mecanismos neurobioldgicos basicos que explicarian cdmo

el TUS conduciria al desarrollo de un trastorno psicotico. Si bien la
sustancia mas estudiada ha sido el cannabis, con una amplia evidencia
epidemioldgica que sefiala que su consumo regular predice un riesgo
aumentado del desarrollo de esquizofrenia, siendo el riesgo aun mayor
segun la cantidad consumida y una edad precoz de consumo (Smit, Bolier
& Cuijpers, 2004), las relaciones causales entre cannabis y esquizofrenia no
se han demostrado. En base a estos resultados, se ha planteado que el
cannabis podria ser un factor coadyudante o precipitante en el desarrollo
del trastorno en individuos con vulnerabilidad personal y/o familiar
(Degenhardt, Hall & Lynskey, 2003). Asi, la vulnerabilidad al desarrollo de
la esquizofrenia estaria determinada por factores genéticos, ambientales y
de interaccion entre ambos (van Os, Krabbendam, Myin-Germeys &
Delespaul, 2005).

En esta linea, algunos estudios han encontrado un riesgo mayor a
experimentar sintomas psicoticos en consumidores de cannabis portadores
del alelo 158 wvalina para el gen de la catecol-orto-metil-transferasa
(COMT) en comparacion a aquellos portadores del alelo metionina (Caspi
et al., 2005; Henquet et al., 2006). Si bien existe menos investigacion
respecto al alcohol y otras sustancias de abuso como las anfetaminas, la
cocaina y los opioides, si se han establecido relaciones con la aparicion de
sintomas psicoticos. Pero la investigacion actual estd lejos de encontrar
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relaciones causales entre el uso, abuso y/o dependencia de sustancias y la
esquizofrenia (Bernadt & Murray, 1986; Hambrecht & Hafner, 1996).

» Modelos bidireccionales: los modelos bidireccionales nacen como
un intento conciliador entre los modelos previos, proponiendo efectos
interactivos entre el trastorno psiquiatrico y el TUS. Segtn estos modelos,
ambos trastornos contribuyen a la apariciéon y mantenimiento del otro. Asi,
mientras el TUS podria desencadenar el trastorno psiquiatrico en un
individuo bioldgicamente vulnerable, el trastorno psiquiatrico podria a su
vez, contribuir al mantenimiento del TUS. Si bien desde un punto de vista
clinico es factible pensar que una vez establecida la comorbilidad, ambos

trastornos establecerian una relacion dindmica que determinard el curso,
evolucion y prondstico de ambos trastornos y por tanto, la situacion clinica
del paciente, desde el punto de vista cientifico se trata de un modelo
altamente tedrico y dificilmente contrastable (Mueser, Drake & Wallach,
1998).

Explicar la etiopatogenia de la PD es una tarea ardua, ya que se trata de una
situacion clinica extremadamente heterogénea dadas las multiples combinaciones
posibles entre trastornos psiquiatrico y TUS. La mayoria de investigaciones se han
desarrollado sobre la esquizofrenia, quedando al margen otras patologias como el
trastorno bipolar. Por otra parte, el consumo puede ir desde un consumo puntual
hasta otras situaciones clinicas como el abuso y la dependencia. El tipo de droga
consumida por los pacientes también contribuye a los resultados inconsistentes
entre las investigaciones, ya que las diferentes sustancias pueden tener
mecanismos etiopatogénicos diversos. Todo ello explicaria el hecho que los
modelos planteados hasta hoy se muestren en todos los casos insuficientes y con
resultados inconsistentes. Es posible que no exista un tnico modelo que permita
explicar la complejidad clinica de la PD. Por otra parte, los modelos
bidireccionales, a pesar de ser altamente inespecificos desde el punto de vista
empirico, pueden ayudar a entender la relacion dindmica entre ambas patologias
que se retroalimentan entre si modificando el curso, evolucion y pronostico de los
pacientes con PD (Rodriguez-Jimenez et al., 2010).
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Figura 2. Modelos etipotogénicos de la Patologia Dual.

1. MODELO DE FACTORES | 1 MODELODE TUS SECUNDARIOAL | 3. MODELO DE TRASTORKO 4. MODELOS BIDIRECCIONALES
COMUNES TRASTORNO PSIQUIATRICO PSIQUIATRICO SECUNDARIO AL TUS

]
<

1: Trastorno psiquiatrico; 2: TUS (Trastorno por Uso de Sustancias).

1.6 Abordajes terapéuticos en Patologia Dual

Si bien nos hallamos ante pacientes dificiles puesto que, como se ha
mencionado anteriormente, presentan una mayor severidad clinica del trastorno
psiquidtrico y un peor prondstico comparado con los pacientes psiquiatricos no
duales, existen contradicciones entre los clinicos acerca de las estrategias de
abordaje especificas para los pacientes duales.

Los recursos asistenciales disponibles en la actualidad presentan dificultades en
la atencidn a estos pacientes, ya que sus caracteristicas morbidas asociadas y su
peor curso clinico y cumplimiento terapéutico, provocan el rechazo de los
pacientes duales tanto de las unidades especificas de drogodependientes como de
las unidades especificas de psiquiatria. Ello aumenta el sufrimiento de estos
pacientes, que sufren el llamado “sindrome de la puerta equivocada”,
deambulando de un dispositivo a otro sin una respuesta adecuada de tratamiento
(San, 2004).

Cabe hacer especial hincapi¢ en que la combinacion de psicoterapia y
farmacoterapia es mas efectiva en el tratamiento de los trastornos psiquiatricos,
que cualquiera de ambas intervenciones por separado (Becona & Cortés, 2008).
Asi, la Asociacion Americana de Psiquiatria, establece los tratamientos
psicosociales como elementos esenciales para el abordaje clinico de los trastornos
por abuso de sustancias. Esta maxima es extensible al tratamiento de los pacientes
duales. Por lo tanto, independientemente del modelo asistencial considerado, la
farmacoterapia y la psicoterapia deben coexistir en el tratamiento de la PD.

A continuacion se describen los distintos modelos de abordaje terapéutico
existente, segiin Rubio, Torrens, Calatayud & Haro (2010):
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» Intervencion secuencial. El paciente es tratado primero en uno de los
dispositivos especificos asistenciales, ya sea unidad de drogodependencias
y/o de salud mental, y posteriormente pasa al otro. Asi, el paciente es
tratado de forma secuencial e independiente en ambas patologias.

» Intervencién en paralelo. El paciente es tratado simultdneamente en ambos
dispositivos especificos independientes de forma simultanea.

Estos dos modelos presentan desventajas tanto para el paciente como para los
profesionales, puesto que pueden acarrear descoordinacion entre ambos
dispositivos asistenciales. Es frecuente el solapamiento, duplicacion o incluso
interferencia de las intervenciones debido a diferencias en los servicios de
tratamiento y las politicas propias de cada institucion. En ambos casos se
perjudica el abordaje integral de los pacientes y no se tienen en cuenta los
aspectos de interrelacion entre ambos trastornos (Arias, Rubio, Lopez-Mufioz &
Ferre, 2001).

» Intervencioén integral. El paciente recibe un tratamiento global e integrado
de las dos patologias que considera la interrelacion entre ambas, por un
mismo equipo de tratamiento. Estas intervenciones suelen tener lugar en
centros especificos de PD con profesionales formados especificamente con
las competencias y habilidades necesarias para abordar la PD como una
entidad tnica en lugar de considerar el trastorno psiquiatrico y el TUS por
separado.

Si bien este modelo presenta la desventaja de elevadas inversiones asistenciales
debido a la creaciéon de unidades especificas de PD, la formaciéon también
especifica de los profesionales sanitarios, y la obtencion de beneficios solo a
medio-largo plazo, supone una ventaja frente a los otros modelos de intervencion
porque ha demostrado una mayor eficacia de los tratamientos y mayores €xitos
terapéuticos (Torrens, Rossi, Martinez-Riera, Martinez-Sanvisens & Bulbena,
2012).

Rubio et al. (2010) describen las siguientes fases en el modelo de intervencion
integrado:

1) Estabilizacion de ambos trastornos: con oportunos ingresos en
unidades de agudos/desintoxicacion hospitalaria en los casos que se estime
necesario.

2) Implicacion-Enganche: etapa motivacional de vinculacion
terapéutica y psico-educativa del trastorno.
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3) Estabilizacion prolongada: mantenimiento de la abstinencia,
reduccion de dafos para el trastorno adictivo y estabilizacion psiquidtrica.

4) Rehabilitacion: implicacion comunitaria y proceso de reinsercion.

Dentro de estas fases se llevan a cabo los siguientes objetivos basicos, siempre
adaptados a las caracteristicas individuales de cada paciente:

1) Establecimiento y mantenimiento de la alianza terapéutica.
2) Vigilancia del estado clinico del paciente.
3) Tratamiento de los estados de intoxicacion y abstinencia.

4) Desarrollo y facilitacion del cumplimiento de un programa
terapéutico individualizado.

5) Prevencion de las recaidas.
6) Educacion sanitaria individual y familiar.

7) Reduccion de la comorbilidad y las secuelas de los trastornos por
consumo de sustancias.

8) Integracion y coordinacion de las intervenciones realizadas.

Mientras en EEUU se estan creando unidades especializadas en PD con este
enfoque, en Europa siguen siendo objeto de discusion, a pesar de las evidencias
cientificas que demuestran la eficacia de las intervenciones integrales (Craig et al.,
2008; Schulte, Meier & Stirling, 2011). Afortunadamente, en Espafia existen
grupos clinicos de reconocido prestigio internacional en el tema y algunas
unidades especificas donde se llevan a cabo intervenciones integrales como el
programa en el area 11 de salud de la comunidad de Madrid, el programa de PD
grave del hospital provincial de Castellon y la unidad de PD del Hospital del Mar
de Barcelona, entre otras.
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2. NEUROPSICOLOGIA Y PATOLOGIA DUAL

2.1 Importancia de la neuropsicologia en el ambito de la Patologia Dual

El estudio del funcionamiento neuropsicoldgico en pacientes con PD merece
especial consideracion por varias razones. Los déficits cognitivos se relacionan
con la vulnerabilidad bioldgica a la psicosis, considerandose endofenotipos de
determinados trastornos mentales como la esquizofrenia y el trastorno bipolar
(Levy, Monzani, Stephansky & Weiss, 2008; Snitz, Macdonald & Carter, 2000), y
se ha constatado su presencia antes de la aparicion del trastorno, en las fases
prodromicas de la enfermedad e incluso en los familiares de primer grado de los
pacientes (Schnell, Koethe, Daumann & Gouzoulis-Mayfrank, 2009). Ademas,
¢éstos han mostrado ser mejores predictores del funcionamiento social y general de
los pacientes que la sintomatologia positiva y negativa de la enfermedad (Green,
1996; Harvey, Green, Keefe & Velligan, 2004), especialmente en el rendimiento
en memoria verbal (Green, 1996; Matza et al., 2006). En este contexto, mayores
déficits cognitivos han sido asociados a mayores admisiones psiquidtricas, mayor
numero de recaidas, aumento de la duracion de los ingresos hospitalarios, falta de
adherencia al tratamiento, fracaso terapéutico y peor funcionamiento psicosocial
en la comunidad (Jackson, Fein, Essock & Mueser, 2001; Mohamed, Bondi,
Kasckow, Golshan & Jeste, 2006). Especificamente, déficits en planificacion y
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resolucion de problemas pueden comprometer seriamente las habilidades de los
pacientes para afrontar las exigencias diarias de su vida laboral y familiar (Levy et
al., 2008).

Algunos estudios apuntan que la severidad del déficit cognitivo puede incluso
predecir la remision del TUS (Copersino et al., 2004; Goldman, 1990; Martinez-
Aran et al., 2002). Asi, déficits en el funcionamiento ejecutivo se han mostrado
relacionados con los mecanismos basicos de control de los impulsos necesarios
para el mantenimiento de la abstinencia, comprometiendo el cambio de foco
cognitivo hacia otras conductas alternativas y la focalizacion hacia nuevas metas
incompatibles con la conducta de consumo (Levy & Weiss, 2009; Thoma, Wiebel
& Daum, 2007).

De modo similar, ciertos tipos de déficits cognitivos pueden ser predictores de
los beneficios de las intervenciones psicoterapéuticas y farmacologicas, o del
fracaso de las mismas. Por ejemplo, déficits en memoria y aprendizaje verbal
pueden interferir con los abordajes psicoldgicos ya que requieren la comprension,
codificacion y mantenimiento de grandes cantidades de material verbal y
capacidad de flexibilidad cognitiva (Bowie et al., 2005).

Por lo tanto, el estudio de los aspectos neuropsicolégicos puede contribuir
sustancialmente al avance de las aproximaciones tedricas y clinicas en el manejo
de los pacientes duales. En un futuro, esto puede ayudar a desarrollar estrategias
mas efectivas de tratamiento, individualizadas para cada paciente, asi como
terapias de rehabilitacion cognitiva para prevenir y/o compensar los déficits
neurocognitivos.

2.2 Rendimiento neurocognitivo en Patologia Dual: variables moduladoras

Tradicionalmente, los pacientes duales se excluian de las investigaciones
centradas en evaluar el rendimiento cognitivo en trastornos psiquidtricos y en
drogodependencias, ya que se consideraban factores de confusion. Sin embargo,
en la ultima década se ha producido un aumento de los trabajos publicados sobre
neuropsicologia de la PD en asociacion con el reconocimiento de la relevancia de
su estudio y la constatacion de la elevada prevalencia de esta condicion
psiquiatrica. No obstante, los resultados existentes a dia de hoy son heterogéneos
y no contamos con un perfil cognitivo consistente en estos pacientes.

La hipotesis subyacente a todos los estudios neuropsicoldgicos se ha sustentado
en los efectos aditivos en el detrimento cognitivo provocados tanto por la
patologia psiquiatrica como por el TUS, por lo que se esperaba un déficit mas
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severo en los pacientes que presentaban ambas condiciones. Mientras algunos
autores si han hallado déficits mas pronunciado en los pacientes con PD respecto
a los pacientes con Trastorno Mental Severo (TMS) no consumidores de
sustancias (Allen, Goldstein & Aldarondo, 1999; Bowie et al., 2005; Chang et al.,
2012; Levy et al., 2008; Manning et al., 2007; Mohamed et al., 2006; Serper et al.,
2000; Serper, Copersino, Richarme, Vadhan & Cancro, 2000; Sevy et al., 2007;
Shan et al., 2012; van Gorp, Altshuler, Theberge, Wilkins & Dixon, 1998), otros
autores no han encontrado diferencias significativas (Addington & Addington,
1997; Copersino et al., 2004; Mata et al., 2008; Nixon, Hallford & Tivis, 1996;
Sanchez-Moreno et al., 2009; Scholes & Martin-Iverson, 2010; van Gorp,
Altshuler, Theberge & Mintz, 1999; Wobrock et al., 2007). Sorprendentemente,
otros autores han obtenido incluso un mejor estado cognitivo en los pacientes
duales en comparaciéon con los TMS (DeRosse, Kaplan, Burdick, Lencz &
Malhotra, 2010; Herman, 2004; Jockers-Scherubl et al., 2007; Joyal, Halle,
Lapierre & Hodgins, 2003; Potvin et al., 2005; Rodriguez-Sanchez et al., 2010;
Schnell et al., 2009; Smelson et al., 2002; Smelson et al., 2003; Thoma et al.,
2007; Thoma & Daum, 2008).

En vista de la heterogeneidad de los resultados existentes, llevamos a cabo una
revision bibliografica sobre la neurocognicion en PD con diagnostico de
esquizofrenia y trastorno bipolar, coincidiendo con el primer objetivo de la
presente tesis doctoral: comprender el estado actual de la investigacion en
rendimiento cognitivo en PD y delimitar los posibles factores metodologicos
responsables de las diferencias halladas, lo cual ayudaria a trazar las lineas de
accion que marcarian nuestros posteriores estudios (Ver estudio 1).

En nuestra revision evidenciamos, entre otros factores metodologicos, tres ejes
principales que podian explicar parte de las diferencias halladas entre los estudios:
la edad de los participantes que constituian las muestras, el dominio cognitivo
evaluado y el tipo de sustancia principal de abuso.

1) Edad de los pacientes. Los resultados generalmente apuntan a menores
déficits cognitivos en los pacientes duales jovenes comparados con aquellos de su
misma edad pero sin TUS comoérbido, mientras los duales de mayor edad suelen
presentar mayores déficits cognitivos que sus homoélogos sin TUS, especialmente
en los casos de abuso o dependencia al alcohol. En esta linea, Mohamed et al.,
(2006) encontraron declive cognitivo en los pacientes esquizofrénicos
consumidores de alcohol mayores de 55 anos comparados con los de edad entre
los 45-55 anos y con los esquizofrénicos no duales, en habilidades de aprendizaje
y memoria. Bowie et al. (2005) y Manning et al. (2007) también hallaron peores
ejecuciones en atencion y memoria en duales alcohdlicos que se encontraban en la
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década de los 40 y 50 afios, comparados con sus andlogos no consumidores.
Asimismo, Allen et al. (1999) observaron una aceleracion del déficit cognitivo en
pacientes esquizofrénicos consumidores de alcohol a partir de los 40 afios. No se
dispone de suficientes datos acerca de la influencia de la edad en el trastorno
bipolar, debido a que existen muy pocos estudios publicados. Sin embargo, los
resultados de Levy et al. (2008) apuntan en la misma direccion que los trabajos
con pacientes diagnosticados de esquizofrenia.

Tales resultados sugieren un dafio cognitivo adicional en las décadas mas
tardias, al menos en los pacientes duales consumidores de alcohol, debido
posiblemente a las consecuencias neurotoxicas del consumo expresadas a largo
plazo, sumandose al déficit cognitivo inherente al del trastorno psiquiatrico. A
pesar de ello, no existe consenso en la edad de aparicion de este declive
neurocognitivo. Por otra parte, en algunos estudios que no encontraron diferencias
o encontraron incluso un mejor estado cognitivo en muestras de duales jovenes,
los grupos no duales presentaban edades significativamente mayores a las del
grupo dual (Herman, 2004; Thoma et al., 2007; Thoma & Daum, 2008; Wobrock
et al.,, 2007), por lo que los resultados podrian verse contaminados por la
influencia de esta variable. Si bien existen pocos estudios que evaluen el efecto de
la edad en el funcionamiento neuropsicologico de los pacientes duales, serian de
gran interés estudios longitudinales que esclarecieran el grado de déficit asociado
a la edad y cudndo es posible que éste aparezca.

2) Dominio cognitivo evaluado. Con frecuencia las funciones que se
encuentran mas preservadas en los pacientes duales, son la velocidad del
procesamiento de la informacion (Potvin, Joyal, Pelletier & Stip, 2008; Schnell et
al., 2009; Smelson et al., 2002; Smelson et al., 2003) y las ejecutivas (Herman,
2004; Joyal et al., 2003; Smelson et al., 2003; Thoma et al., 2007; Thoma &
Daum, 2008). En cambio, los resultados de atencion y memoria suelen ser mas
heterogéneos e inconsistentes. Si bien algunos autores no encuentran diferencias
entre grupos, otros observan déficits generalizados en memoria verbal tanto en los
duales con diagndstico de esquizofrenia como de trastorno bipolar (Bowie et al.,
2005; Levy et al., 2008; Serper et al., 2000; Serper et al., 2000).

Los estudios que encuentran un mejor rendimiento cognitivo en los pacientes
duales, especialmente en las funciones ejecutivas, argumentan que ello puede
explicarse por un mejor funcionamiento psicosocial premoérbido en éstos (Arndt,
Tyrrell, Flaum & Andreasen, 1992; Joyal et al., 2003; Potvin et al., 2008; Rabin,
Zakzanis & George, 2011; Wobrock et al., 2007). La conducta de busqueda de
drogas requiere un alto nivel de habilidades sociales para establecer los contactos
para su adquisicion en contextos sociales duros, asi como un alto requerimiento de
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las funciones ejecutivas, especialmente en el caso de las sustancias de mas dificil
acceso como la cocaina (Schnell et al., 2009; Silverstein, Mavrolefteros & Close,
2002). La premisa de un mejor funcionamiento psicosocial premorbido junto a
mayores habilidades cognitivas en estos pacientes, se encuadra dentro de la
hipodtesis etiopatogénica de una menor vulnerabilidad genética al trastorno mental
en los pacientes duales.

Dado que los déficits cognitivos se consideran endofenotipos de la psicosis,
estando ya presentes antes del debut de la enfermedad y también en las fases
prodromicas de la misma, e incluso en familiares de primer grado, un mejor
estado cognitivo podria estar reflejando una menor vulnerabilidad biologica al
trastorno psiquiatrico (Snitz et al., 2006).

Del mismo modo, también se han evidenciado déficits en el funcionamiento
psicosocial antes de la aparicion del trastorno, en pacientes con TMS sin TUS
comorbido (Silverstein et al., 2002). Por lo tanto, el consumo de sustancias
causaria la psicosis debido a disrupciones en el sistema dopaminérgico en
pacientes menos vulnerables bioldgicamente, comparados con aquellos que
desarrollan la enfermedad sin ningin desencadenante adicional (Benaiges, Serra-
Grabulosa, Prat & Adan, 2013). Esta hipotesis, enmarcada en el modelo
etiopatogénico del TUS como desencadenante del trastorno psiquiatrico, pretende
explicar el consumo como factor precipitante de la psicosis, en lugar de mejorar la
cognicion en pacientes psiquiatricos puesto que el déficit cognitivo asociado al
consumo ha sido ampliamente evidenciado. El estudio pionero de Potvin,
Mancini-Marie, Fahim, Mensour & Stip (2007), utilizando resonancia magnética
funcional, obtuvo resultados a favor de un mejor funcionamiento psicosocial en
pacientes duales con diagndstico de esquizofrenia. Los duales mostraron menos
déficits que los no duales en el procesamiento de la informacion socio-emocional,
con mayor activacion de las areas implicadas en la cognicion social (Ver tabla 5).
No obstante, se requiere mas investigacion en este ambito de estudio dado que la
mayoria de trabajos no incluyen medidas de funcionamiento psicosocial. El
desarrollo de mas estudios genéticos, también cabe suponer que permitird
dilucidar el peso de la carga genética para desarrollar la enfermedad en pacientes
duales vs no duales en el futuro.

3) Tipo de sustancia principal de abuso. Los estudios suelen encontrar déficits
mas pronunciados en los casos de abuso o dependencia al alcohol y a la cocaina
(Bowie et al., 2005; Manning et al., 2007; Mohamed et al., 2006; Serper et al.,
2000; Serper et al., 2000). Sin embargo, debe tenerse en cuenta que especialmente
los estudios de cocaina, han incluido muestras de pacientes con consumo reciente
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y/o en fase de abstinencia aguda, con la posibilidad de que ello sea un factor de
confusién en los resultados hallados (Serper et al., 2000; Serper et al., 2000).

Por otra parte, el consumo de cannabis aporta en numerosos trabajos un mejor
rendimiento cognitivo en pacientes duales (Herman, 2004; Jockers-Scherubl et al.,
2007; Potvin et al., 2005; Schnell et al., 2009; Scholes & Martin-Iverson, 2010;
Sevy et al., 2007; Stirling, Lewis, Hopkins & White, 2005; Thoma et al., 2007,
Thoma & Daum, 2008). Si bien el cannabis se ha asociado a un empeoramiento de
la sintomatologia psicética y se considera un factor precipitante de la psicosis
(Hambrecht & Hafner, 2000; Henquet et al., 2005), algunos autores defienden,
desde un punto de vista especulativo, propiedades neuroprotectoras de los
cannabionides, componentes activos de la marihuana, que ayudarian a preservar
la cognicion en pacientes con esquizofrenia, al menos cuando el consumo no es
cronico y se hace a una determinada edad (Coulston, Perdices & Tennant, 2007;
Potvin et al., 2008).

No obstante, estudiar los efectos aislados de una sola sustancia es dificil dada
la elevada prevalencia de policonsumo en los pacientes duales (Cardoso et al.,
2008; Dixon, 1999). Ademas, el estudio del policonsumo se complica por
diferencias entre los patrones de abuso de cada sustancia, en términos de dosis,
frecuencia y duracion del consumo y tipos de sustancia. A pesar de ello, los
estudios con muestras de policonsumidores suelen encontrar también un mejor
rendimiento neurocognitivo en los pacientes con PD (Herman, 2004; Potvin et al.,
2005; Thoma et al., 2007; Thoma & Daum, 2008). Para explicar estos resultados
se han propuesto efectos positivos interactivos entre determinadas sustancias. Es
decir, el consumo de algunas sustancias podria enmascarar o incluso proteger de
las secuelas neurocognitivas de otras sustancias (Yucel, Lubman, Solowij &
Brewer, 2007). Esta hipotesis necesita mayor investigacion y en la actualidad
carece de estudios que la sustenten.

Potvin, Stavro & Pelletier (2012) en una revision posterior a la nuestra, ademas
de confirmar los tres ejes propuso efectos de interaccion entre ellos. Mientras las
muestras de consumidores de cannabis y policonsumidores suelen estar
comprendidas por pacientes jovenes con un mejor funcionamiento ejecutivo, las
muestras de consumidores de alcohol suelen comprender pacientes de mayor edad
con déficits en memoria verbal. Todo ello, explica la falta de convergencia entre
los resultados de los diferentes estudios.

Si bien se han llevado a cabo algunos estudios de neuroimagen estructural en
pacientes duales, los hallazgos son tan heterogéneos como los procedentes de
trabajos sobre rendimiento neurocognitivo (Ver tabla 5). En los estudios de
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esquizofrenia, algunos autores encuentran menor volumen de materia gris y
anomalias estructurales en las regiones prefrontales superiores anteriores
(Mathalon, Pfefferbaum, Lim, Rosenbloom & Sullivan, 2003), puente cerebral
(Sullivan, Rosenbloom, Serventi, Deshmukh & Pfefferbaum, 2003) y mayor
dilatacion ventricular en los duales comparados con homologos no consumidores
(Rais et al., 2008). Sin embargo, Deshmukh, Rosenbloom, De Rosa, Sullivan &
Pfefferbaum (2005) y Sullivan et al. (2003) observaron mayor afectacion
subcortical en las regiones de putamen, caudado y nucleo acumbens en los
esquizofrénicos que tomaban medicacion antipsicotica atipica, respecto a los que
tomaban antipsicoticos tipicos, con independencia de la comorbilidad alcohdlica
en los participantes de la muestra (Sullivan et al., 2003). Por otra parte, Scheller-
Gilkey et al. (1999) y Wobrock et al. (2010) hallaron una tendencia a un menor
deterioro estructural en los duales comparados con los TMS.

Aunque los estudios de resonancia magnética con muestras de trastorno bipolar
dual son escasos, cabe destacar el de Jarvis et al. (2008) quiénes encontraron
alteraciones de naturaleza cortical y subcortical en adolescentes bipolares
consumidores de cannabis respecto a los no consumidores. Nery et al. (2011)
obtuvieron resultados muy similares en una muestra de pacientes bipolares
adultos.

Tal discrepancia de resultados puede explicarse por las mismas variables
moduladoras que aportan heterogeneidad a los resultados de los estudios sobre
rendimiento cognitivo. Algunos autores ponen de manifiesto que los pacientes
duales jovenes pueden presentar mejor rendimiento cognitivo, debido al uso de
areas cerebrales adicionales que disimulan el déficit a través de mecanismos
funcionales compensatorios (Thoma & Daum, 2008). El desarrollo de estudios
con parametros biologicos que incluyan medidas morfométricas cerebrales,
determinaciones genéticas, neuroimagen estructural y funcional y potenciales
evocados ayudarian a entender la complexidad de la patofisiologia de la PD, asi
como los aspectos subyacentes al rendimiento cognitivo de estos sujetos.
Desafortunadamente, todavia hay un largo camino por recorrer en este sentido.

Ademas, deben tenerse en cuenta otros factores metodologicos que difieren
entre los estudios y que es necesario controlar de cara a la investigacion futura por
sus importantes implicaciones en la cognicion.

El diagnostico psiquiatrico es una variable importante a considerar. La mayoria
de estudios se han llevado a cabo en pacientes con esquizofrenia y muy pocos han
evaluado la neurocognicion en bipolares duales. Ademas, la mayoria de estudios
no especifican el tipo de esquizofrenia o trastorno bipolar que sufren los pacientes
de la muestra. La investigacion actual propone perfiles cognitivos diferenciales

33



segun el subtipo diagndstico de esquizofrenia y los resultados revelan un mejor
funcionamiento cognitivo en los subtipos paranoide y esquizoafectivo respecto a
los subtipos residuales y no especificado (Goldstein, Shemansky & Allen, 2005).
Si bien en el trastorno bipolar los resultados son menos consistentes, algunos
autores defienden un peor rendimiento cognitivo en los bipolares Tipo I respecto a
los Tipo II (Hsiao et al., 2009), mientras otros encuentran un patron de déficit
similar entre ambos tipos (Dittmann et al., 2008). Algunos investigadores incluso
consideran subtipos diagnosticos definidos segin evaluaciones cognitivas,
basados en la premisa que el estado cognitivo es mas objetivo que la
sintomatologia, y estd mds vinculado a la neurobiologia y a la genética de la
enfermedad, asi como al estado funcional. Asi, los métodos de clister analisis
han identificado tres grupos de pacientes caracterizados por déficit moderado,
severo y profundo o generalizado (Ammari, Heinrichs & Miles, 2010). Se
requieren mas trabajos en esta area que puedan ayudar a dilucidar la posibilidad
de distintos perfiles neuropsicologicos de la PD segun los subtipos diagnosticos.

El hecho que las muestras en los diversos estudios presenten consumo actual o
un determinado tiempo de abstinencia, puede determinar en gran parte las
diferencias en el rendimiento neuropsicoldgico. La recuperacion de las funciones
cognitivas segun el tiempo de abstinencia, es un fenémeno poco estudiado en el
campo de las drogodependencias y ain menos en PD. El hecho que algunos
estudios no describan el tiempo de abstinencia en sus muestras, que el grupo no
dual presente historia de consumo remoto, o no se verifique la abstinencia con
pruebas objetivas como los controles urinarios, dificulta la interpretacion de los
resultados existentes. Ademads, la mayor parte de los estudios no contemplan la
duracion del TUS, ni tampoco la edad de inicio del consumo en los participantes
de sus muestras. Lo que puede ser una importante variable de confusioén aportando
incongruencias en los resultados. Asi, a mayor tiempo de duracion del TUS cabria
esperar mayor déficit cognitivo. Por otra parte, una edad temprana de inicio del
consumo podria empeorar el déficit cognitivo en edades posteriores, si éste ha
empezado antes de la completa maduracion de los circuitos cerebrales
relacionados con la cognicion (Ehrenreich et al., 1999; Pope et al., 2003; Wilson
et al., 2000). En este contexto, serian de gran interés estudios longitudinales que
analicen largos periodos de abstinencia, con la finalidad de determinar la
extension de la recuperacion del dafio cognitivo, asi como la influencia de la edad
de inicio del consumo sobre el funcionamiento cognitivo a largo plazo.

Por otra parte, la potencia estadistica en los estudios suele verse afectada por el
reducido tamafio de las muestras. Si bien es dificil estudiar la PD dadas las
complicaciones asociadas a estos pacientes, siendo probable que se nieguen a
participar, incumplan con las sesiones o abandonen el estudio, la inclusion de
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pocos pacientes en los estudios puede conducir a la ocurrencia de errores tipo 1I
en los resultados. Es frecuente, ademds, que no se incluyan grupos control, ya
sean grupos que presentan TUS sin diagndstico psiquiatrico, grupos de controles
sanos o comparaciones con datos normativos publicados - Este aspecto no permite
establecer el grado de déficit neuropsicoldgico en los pacientes duales.

Ademas, las muestras suelen estar constituidas principalmente por hombres,
debido a la elevada prevalencia masculina en PD. Esto dificulta la generalizacion
de resultados a ambos géneros. Son necesarios estudios que tengan en cuenta la
perspectiva de género en la PD, dado que numerosos estudios indican diferencias
sexuales en la cognicidon, en las manifestaciones clinicas de la enfermedad, el
pronostico y la respuesta al tratamiento tanto en la patologia psiquiatrica como en
el TUS (Gearon & Bellack, 2000; Pellisier & Jones, 2005; Roth, Cosgrove &
Carroll, 2004).

El régimen de tratamiento en el que se encuentran los participantes de las
muestras también debe tenerse en cuenta como factor de confusion, puesto que los
estudios difieren en pacientes evaluados bajo tratamiento ambulatorio y pacientes
hospitalizados o en régimen de internamiento. Los pacientes hospitalizados
pueden presentar déficits cognitivos mas severos debido al florecimiento de la
clinica psicotica aguda y el tratamiento farmacoldgico hipno-sedativo que suelen
recibir en condiciones de ingreso psiquiatrico, mientras los pacientes ambulatorios
suelen presentar mas autonomia y una clinica psicotica estable, sugiriendo un
mejor estado cognitivo (Benaiges et al., 2010; Levy et al., 2008).

Parte de las diferencias halladas entre los diversos estudios también puede
deberse al empleo de diferentes pruebas neuropsicologicas para evaluar un mismo
dominio cognitivo. La estandarizacién de una bateria neuropsicologica que
permita una evaluacion exhaustiva de todos los dominios cognitivos podria
eliminar, al menos en parte, algunas divergencias en los resultados hallados.
Ademas, los estudios también difieren en los instrumentos utilizados para evaluar
el TUS. Si bien la mayoria de estudios emplean la escala ASI (Addiction Severity
Index) como instrumento fiable y valido en la evaluaciéon del TUS (Kosten,
Rounsaville & Kleber, 1983; McLelland, Luborsky & Cacciola, 1985) y de uso
extendido tanto en la clinica como en la investigacion, Carey, Kate, Cocco &
Correia (1997) encontraron una pérdida de sus propiedades psicométricas cuando
se aplicaba a poblacion psiquiatrica, por lo que su empleo puede no ser apropiado
en PD. En este sentido, la entrevista PRISM ha demostrado ser el instrumento de
eleccion en los diagndsticos de comorbilidad de trastornos psiquiatricos con abuso
y/o dependencia de sustancias (Hasin et al., 2006; Torrens et al., 2004). No
obstante, la larga duracion de su aplicacion y el alto entrenamiento que requiere
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para su uso correcto, hace que esta entrevista diagndstica no esté incorporada en
todos los dispositivos de salud mental. En la actualidad la entrevista SCID es la
que se utiliza en la mayoria de redes asistenciales, presentando adecuados indices
kappa en la clinica psiquiatrica general (San, 2004).

Debe tenerse en cuenta que entre la poblacion psiquiatrica, especialmente en
esquizofrenia y trastorno bipolar, se ha constatado una prevalencia de tabaquismo
entre 2 y 3 veces superior a la de la poblacion general (Baker et al., 2007;
Ziedonis, Kosten, Glazer & Frances, 1994). Se han descrito prevalencias muy
similares de consumo de metilxantinas respecto a la poblacion general, en especial
de cafeina, que a su vez se asocia al consumo de nicotina (Gurpegui et al., 2006).
El consumo elevado de ambas sustancias, se ha justificado dentro de la hipdtesis
de la automedicaciéon por varios autores, puesto que sus efectos sobre los
receptores dopaminérgicos y colinérgicos contribuyen a mejorar el estado de
humor disférico provocado por la enfermedad, disminuir el estrés y contrarrestar
los efectos secundarios del tratamiento psicofarmacolégico antagonista
dopaminérgico (Goff, Henderson & Amico, 1992; Mobascher & Winterer, 2008).
Sin embargo, algunos estudios contradicen esta hipodtesis ya que el consumo de
estas sustancias estaba ya presente antes del debut de la enfermedad (Barnes et al.,
2006). El consumo de nicotina y cafeina se ha asociado a efectos positivos en el
rendimiento cognitivo, debido al incremento de la actividad dopaminérgica en las
areas corticales superiores, especialmente las frontales (Kumari & Postma, 2005).
La mayoria de estudios publicados sobre rendimiento neuropsicologico en PD no
suelen tomar en consideracion, como posibles variables moduladoras, ni el
consumo de nicotina ni el de cafeina.

Por otra parte, el uso cronico de medicacion antipsicotica y anticolinérgica
prescrita muy frecuentemente a estos pacientes, junto a otras medicaciones
psicofarmacoldgicas, puede tener también efectos importantes sobre la cognicion.
Si bien los estudios describen el tratamiento farmacolédgico en los participantes de
las muestras, no suelen evaluar su efecto sobre el rendimiento en las tareas
neuropsicologicas.

A pesar de la enorme dificultad que supone controlar estas variables en los
trabajos clinicos, se requiere un esfuerzo en esta linea que permita avanzar en el
conocimiento de su influencia sobre la neurocognicién en pacientes con PD y
poderlas distinguir de la afectacion cognitiva inherente a la propia patologia.

En resumen, la edad de los sujetos que constituyen las muestras, el dominio
cognitivo evaluado y la sustancia principal de abuso, son variables que interactiian
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entre ellas configurando perfiles cognitivos diferenciales en los pacientes duales.
En la actualidad, debe desarrollarse mas investigacion que tenga en cuenta estas
tres variables para focalizar el objetivo de estudio y que controle ademas la
ocurrencia de otras posibles variables moduladoras del rendimiento cognitivo
como el diagndstico psiquiatrico, el consumo de sustancias -tabaco y cafeina- y la
medicacion psicofarmacologica. Estudios que incorporen muestras amplias, que
tengan en cuenta el sexo en el reclutamiento de la muestra, la duracién, severidad
y edad de inicio del TUS, con controles de abstinencia verificados y que utilicen
instrumentos de evaluacion validos y fiables pueden contribuir a encontrar
resultados mas robustos y consistentes en el rendimiento cognitivo de la PD.

Tabla 3. Resumen de los principales hallazgos de estudios cognitivos en trastorno bipolar

dual posteriores a nuestra revision teorica.

Autores Muestra TUS Resultados Comentarios
Chang et °*TB-I-(n=22) Abuso/ *CS > TB-I-/+ y TB-II-/+ <Pacientes ambulatorios/
al. (2012) *TB-II- (n=38)  Dependencia *TB-I+, TB-II+ < TB-I-, ingresados no
*TB-I+ (n=16) TB-II- en  memoria, disponible.
*TB-II+ (n=18)  Alcohol atencion, velocidad de <Evaluacion inter-
*CS (n=29) procesamiento y episodica.
funciones ejecutivas. *Tiempo de abstinencia
no disponible.
Shan et al. <TB-II- (n=28) Abuso/ *CS > TB-II-, TB-II+ *Pacientes ambulatorios/
(2011) *TB-II+ (n=19) Dependencia *TB-II+ < TB-II- en ingresados no
*CS (n=22) memoria verbal y visual, disponible.
Alcohol atencion, velocidad de <Evaluacion inter-
procesamiento y episodica.

funciones ejecutivas.

*Tiempo de abstinencia
no disponible.

CS: Controles sanos; TB-I-: Trastorno bipolar tipo I sin TUS; TB-II-: Trastorno Bipolar tipo II sin TUS;

TB-I+: Trastorno Bipolar tipo I con TUS comoérbido; TB-II+: Trastorno bipolar tipo II con TUS comdrbido.
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Tabla 4. Resumen de los principales hallazgos de estudios cognitivos en esquizofrenia
dual posteriores a nuestra revision tedrica o no contenidos en el trabajo por no cumplir los
criterios de inclusion.

Autores Muestra TUS Resultados Comentarios
Sevy et al. *SZ+ (n=27) Abuso/ *SZ+>SZ-en *Pacientes ingresados.
(2001) *SZ-(n=91) Dependencia  funcionamiento cognitivo *PEP.
premorbido, CI general y *Tiempo minimo de
Cannabis habilidades verbales. abstinencia de 2
Alcohol *SZ+ = SZ- en atencion, semanas.
Cocaina memoria y funcionamiento
Alucinbgenos  ejecutivo.
opiaceos
Copersino et *SZ+ (n=23) Dependencia ~ *CS > TUS > SZ+, SZ- en *Pacientes ingresados.
al. (2004) *SZ- (n=19) memoria verbal. *Consumo actual.
*TUS (n=20) Cocaina
*CS (n=20)
De Rosse et *SZ+ (n=175) Abuso/ *SZ+ > SZ- en velocidad de  <Pacientes ingresados y
al. (2010) *SZ- (n=280)  Dependencia  procesamiento de la ambulatorios.
informacion, fluencia *Tiempo minimo de
Cannabis verbal, aprendizaje y abstinencia de 1 mes.
memoria verbal.
*SZ+ = SZ- en atencién y
memoria de trabajo.
Jockers- *SZ+ (n=19) Abuso *CS y TUS > SZ+, SZ- en *Pacientes
Scheriibl et al.  +SZ- (n=20) CI verbal premorbido, ambulatorios.
(2007) *TUS (n=21) Cannabis atencion, memoria verbal y  *Tiempo minimo de
*CS (n=18) funciones ejecutivas. abstinencia de28 dias.
*SZ+ > SZ- en velocidad de
procesamiento.
Mata et al. *SZ+ (n=61) Abuso *SZ+ < SZ- en CI verbal. *Pacientes
(2008) *SZ- (n="71) *SZ+ < SZ- en toma de ambulatorios.
Cannabis decisiones. *PEP.
Alcohol *SZ+ = SZ- en memoria de *Tiempo de abstinencia
Cocaina trabajo y funciones no disponible.
Alucinogenos  ejecutivas.
Opiaceos
McCleery et *SZ+TUS Abuso *SZ+ TUS moderado y TUS  *Régimen de
al. (2006) moderado leve > SZ- en factor tratamiento no
(n=57) Cannabis cognitivo general, atencién,  disponible.
*SZ+TUS Alcohol memoria verbal y visual, *PEP.
severo (n=91)  Cocaina velocidad de procesamiento, *Tiempo de abstinencia
*SZ- (n=35) Alucindgenos  habilidad viso-espacial, no disponible.
opiaceos flexibilidad cognitiva y
habilidad cognitiva
premorbida.
*SZ+TUS moderado =
SZ+TUS leve.
Rodriguez- *SZ+ (n=82) Abuso/ *SZ+ = SZ- en funciones *Pacientes
Jiménez et al. *SZ- (n=121) Dependencia  ejecutivas. ambulatorios.
(2010) *Tiempo minimo de
Cannabis abstinencia de 1 mes.
Alcohol
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Rodriguez-

Sanchez et al.

(2010)

Scholes &
Martin-

Iverson (2010)

«SZ+ (n=47)
*SZ- (n=57)
*CS (n=37)

«SZ-+(n=22)
*SZ- (n=50)
«CS (n=38)
*TUS (n=36)

Cocaina
Opiaceos
Abuso

Cannabis
Alcohol
Cocaina
Alucinégenos
Anfetaminas
Opiaceos

Abuso

Cannabis

*CS > SZ+, SZ- en atencion,
memoria de trabajo y
memoria verbal y visual,
funciones ejecutivas y
velocidad del
procesamiento.

*CS =SZ+,SZ-en
velocidad y coordinacion
motora.

*SZ+> SZ- en atencion y
funciones ejecutivas.

*CS =TUS <SZ+, SZ-en
atencion, memoria y
funciones ejecutivas.
*SZ+=SZ- en atencion,
memoria de trabajo y
funciones ejecutivas.

*Pacientes
ambulatorios.
*PEP.

*Consumo actual.

* Pacientes ingresados
y ambulatorios.
*Consumo actual.

CI: Coeficiente Intelectual; CS: Controles Sanos; PEP: Primer Episodio Psicotico; SZ-: Esquizofrenia sin

TUS comoérbido; SZ+: Esquizofrenia con TUS comoérbido; TUS: Trastorno por Uso de Sustancias.

Tabla 5. Resumen de estudios con evaluaciones de Resonancia Magnética estructural y
funcional en esquizofrenia y trastorno bipolar dual.

Autores Muestra TUS Resultados Comentarios
Scheller- *SZ+ (n=103)  Abuso/ SZ+=SZ- en *Pacientes ambulatorios/
Gilkey et *SZ- (n=73) Dependencia anormalidades del hospitalizados.
al. (1999) volumen cerebral. *TUS actual.
Alcohol
Policonsumo

Mathalon  *SZ+ (n=35) Abuso/ SZ+ < SZ-, TUS < CS <Pacientes hospitalizados.
et al. *SZ- (n=64) dependencia volumen de materia <Tiempo minimo de
(2003) *TUS (n=62) gris, y volumen de las abstinencia 30 dias.

*CS (n=62) Alcohol regiones  prefrontales

superiores anteriores.

Sullivan et *SZ+ (n=19) Dependencia *CS > TUS, SZ+, SZ-en +Pacientes hospitalizados.
al. (2003)  *SZ- (n=27) volumen del puente y el  *Muestra total constituida por

*TUS (n=25)  Alcohol talamo cerebral. hombres.

*CS (n=51) *SZ+ < SZ- en puente *Tiempo de abstinencia no

cerebral. disponible.

Deshmuk  *SZ+ (n=19) Abuso/ *CS > SZ+, SZ-, TUS *Pacientes ambulatorios/
(2005) *SZ- (n=27) dependencia  en volumen de hospitalizados.

*TUS (n=25) putamen, caudado y *Muestra total constituida por

*CS (n=51) Alcohol nucleo acumbens. hombres.

*SZ+=SZ-=TUS en
volumen del caudado.
*TUS > SZ+, SZ- en
volumen putamen y
ntcleo acumbens.

*Tiempo de abstinencia
dividido en recientes: < 3
semanas y a largo plazo >3
semanas.
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Potvin et *SZ+ (n=12) Abuso SZ+ > SZ- en la <Pacientes ambulatorios/
al. 2007)  *SZ- (n=11) activacion del cortex hospitalizados.
Alcohol prefrontal medial <Tiempo de abstinencia no
Cannabis derecho, y giro disponible.
supramarginal derecho.  *Resonancia Magnética
funcional.
Jarvis et *TB+ (n=7) Abuso/ *TB+ < TB - volumen <Pacientes hospitalizados.
al. (2008) *TB- (n=7) Dependencia de materia gris en eTrastorno Bipolar Tipo I.
regiones corticales *Estudio longitudinal a 2 afios.
Cannabis frontales y temporales. *TUS actual.
Alcohol *TB+ > TB- volumen
de materia gris en giro
fusiforme derecho y
nucleo caudado
derecho.
Rais etal. *SZ+ (n=19) Abuso/ *SZ+ <SZ-<CSen *Pacientes hospitalizados.
(2008) *SZ- (n=32) Dependencia volumen de materia gris  *PEP.
*CS (n=31) SZ+>SZ-,CS en *Estudio longitudinal a 5 afos.
Cannabis volumen del ventriculo  *TUS actual.
Policonsumo lateral y tercer
ventriculo
Wobrock  *SZ+ (n=20) Abuso/ *SZ+ = SZ- en volumen +Pacientes hospitalizados.
et al. *SZ- (n=21) Dependencia de regiones temporo- PEP.
(2010) limbicas (amigdala, *Tiempo de abstinencia no
Cannabis hipocampo, giro disponible.
Policonsumo temporal superior y
cingulado.
Nery etal. <TB+(n=21)  Abuso/ TB+ < TB-, CS en -<Pacientes ambulatorios/
(2011) *TB-(n=21) dependencia  volumen de materia gris hospitalizados no disponible.
*CS (n=25) en el giro cingulado <Trastorno Bipolar Tipo I.
Alcohol anterior y cortex medial <Tiempo minimo de

frontal.

abstinencia 6 meses.

CS: Controles Sanos; PEP: Primer Episodio Psicotico; SZ-: Esquizofrenia

sin TUS comoérbido; SZ+:

Esquizofrenia con TUS comoérbido; TB-: Trastono Bipolar sin TUS comorbido; TB+: Trastorno Bipolar con

TUS comoérbido; TUS: Trastorno por Uso de Sustancias.

2.3 A proposito de la esquizofrenia y la adiccion a la cocaina
La relacion entre consumo de sustancias psicoestimulantes y esquizofrenia,

merece especial consideracion dada la proliferacion de estudios que evidencian
asociaciones entre dicho consumo y la aparicion de cuadros psicéticos, en muchos
casos persistentes (McKetin, McLaren, Lubman & Hids, 2006).

El consumo de psicoestimulantes entre la poblacion afectada de esquizofrenia
se ha estimado que es 4 veces mayor al de la poblacion general (Roncero, 2007),
siendo ademads caracteristica una mayor persistencia del consumo a lo largo del
tiempo respecto a los consumidores no esquizofrénicos y una mayor frecuencia de
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ingresos hospitalarios por descompensaciones psicoticas, a pesar de que exista
una buena adherencia al tratamiento antipsicotico (Brady et al., 1990; Duke,
Pantelis, McPhillips & Barnes, 2001; Richard, Liskow & Perry, 1985). Mientras
entre las sustancias psicoestimulantes ilegales la mas prevalente en cuanto a
consumo es la cocaina (Patkar, Alezander, Lundy & Certa, 1999), entre los
psicoestimulantes legales destacan las xantinas (cafeina y teofilina) y la nicotina
(Casas, Roncero, Castells & Ramos, 2006). Ver tabla 6.

La accién de los psicoestimulantes se caracteriza principalmente por aumentar
los niveles de dopamina en las transmisiones sinapticas, aunque con diferentes
mecanismos de accidon segun el tipo de sustancia. Si bien la hipdtesis general
compartida por muchos autores para explicar la elevada prevalencia de su
consumo entre la poblacion psicética ha sido la hipotesis de la automedicacion,
sobre todo en los casos de psicosis cronicas (Laudet et al., 2000; North, Pollio,
Smith & Spitznagel, 1998; van Harten, van Trier, Horwitz, Matroos & Hoek,
1998), los hallazgos de la investigacion no permiten extraer conclusiones acerca
de la verificacion de esta hipotesis (Carnwath, Garvey & Holland, 2002).

Tabla 6. Prevalencia de consumo de drogas en pacientes con esquizofrenia.

Sustancia Prevalencia estimada
(%)

Cocaina 21-30

Anfetaminas 10-65

Nicotina 90

Cafeina 90

Alcohol 20-60

Cannabis 12-42

Opiaceos 4-12

Tomada de (Roncero, Barral, Grau-Lopez, Esteve, & Casas, 2010)

Entre los pacientes esquizofrénicos es especialmente elevado el consumo de
cocaina, con estimaciones que varian entre el 21 y el 30% dependiendo de los
estudios (Batel, 2000), aunque hay autores que elevan la prevalencia al 50%
debido al aumento de su consumo en los ultimos afios (WHO, 2004). Esto merece
especial atencion dado que se han descrito exacerbaciones en el curso de la
esquizofrenia debido al consumo de cocaina, provocando en los pacientes estados
disforicos, ansiedad, depresion, insomnio, agitacion y aumento de la agresividad
(Alterman, Erdlen, Laporte & Erdlen, 1982; Yesavage & Zarcone, 1983). Estos
pacientes suelen tener, ademas, una historia previa de actos violentos a diferencia
de los esquizofrénicos consumidores de alcohol y/o cannabis (Miles et al., 2003).
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El consumo de psicoestimulantes también parece que crea interferencias con el
tratamiento antipsicotico, produciendo peor tolerabilidad a los farmacos y mayor
incidencia de efectos adversos extrapiramidales (Potvin, Blanchet & Stip, 2009).

Los estudios del rendimiento neurocognitivo en pacientes esquizofrénicos con
consumo de cocaina, aun siendo escasos, apuntan a la presencia de un peor
rendimiento en la memoria verbal (Serper et al., 2000; Serper et al., 2000; Sevy,
Kay, Opler & van Praag, 1990). Sin embargo, algunos autores no han hallado
diferencias en el funcionamiento neuropsicoldgico de estos pacientes respecto a
sus homologos sin TUS (Cooper et al., 1999; Copersino et al., 2004). Como se ha
mencionado anteriormente, diferencias en el tiempo de abstinencia entre los
distintos estudios, pueden dar cuenta de la heterogeneidad de resultados puesto
que la mayoria evaluaron las muestras tras un consumo reciente de cocaina, con
posibles efectos de intoxicaciéon y de abstinencia aguda interfiriendo en el
rendimiento cognitivo.

Por otro lado, la premisa de Schnell et al. (2009) de un mejor funcionamiento
ejecutivo en los pacientes esquizofrénicos que consiguen sustancias ilegales de
dificil acceso como la cocaina, nos abrid a la hipotesis de efectos diferenciales del
consumo de cocaina segun el dominio cognitivo evaluado. Dada la escasez de
estudios focalizados en muestras de esquizofrénicos dependientes a la cocaina y la
necesidad de su estudio, debido a la elevada prevalencia de ambas condiciones y a
sus complicaciones psiquiatricas derivadas, hemos creido relevante trabajar en
esta linea de trabajo, ahondando en el peso del consumo de cocaina sobre el
rendimiento cognitivo en pacientes duales con diagnostico de esquizofrenia, segiin
el dominio cognitivo evaluado. Respalddndonos en los resultados previos
publicados, esperabamos un mejor funcionamiento ejecutivo en los pacientes
esquizofrénicos consumidores de cocaina, mientras otros dominios cognitivos
como el de la memoria verbal, podrian encontrarse comprometidos como
consecuencia de su consumo.

Asi, reclutamos una muestra de hombres con diagnostico de esquizofrenia y
dependencia a la cocaina como sustancia principal de abuso, segun criterios DSM-
IV-TR, que debian presentar un tiempo minimo de abstinencia de 4 meses para
evitar efectos de abstinencia aguda, la cual se verific6 mediante analisis
toxicologicos. Se selecciond un conjunto de pruebas neuropsicologicas
estandarizadas, validas y fiables para la evaluacion de diversas habilidades
cognitivas, utilizadas en diversos estudios previos con la finalidad de poder
establecer comparaciones de resultados. Se tuvieron en cuenta la edad de los
participantes, el consumo de sustancias como la nicotina, la cafeina y la
medicacion psicofarmacologica, asi como la edad de inicio del consumo y la
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duracion del TUS en los datos de rendimiento cognitivo. Todo ello contribuye a
superar algunas de las limitaciones principales existentes en los trabajos
precedentes publicados. Del reclutamiento de esta muestra surgieron dos estudios
(Ver Estudio 3 y Estudio 4), en los cuales los respectivos apartados de material y
método presentan una descripcion detallada de las caracteristicas de la muestra,
los criterios de inclusion y exclusion, asi como de los materiales y analisis
estadisticos utilizados.
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3. CALIDAD DE VIDA Y PATOLOGIA DUAL

3.1 Definicion de calidad de vida y calidad de vida relacionada con la salud

La Organizacion Mundial de la Salud (grupo WHOQOL, 1995) ha definido la
Calidad de Vida (CV) como “individuals perceptions of their position in life in the
context of culture and value systems in which they live, and in relation to their
goals, expectations, standards and concerns” (p. 1405). En las ultimas dos
décadas, se ha producido un aumento en el interés por la CV como medida de
evaluacion de las intervenciones asistenciales, los efectos adversos del tratamiento
y el impacto de la enfermedad a lo largo del tiempo (Zubaran & Foresti, 2009),
especialmente en poblacion psiquiatrica (Schaar & Ojehagen, 2009). Muestra de
ello es la creacion de revistas cientificas especializadas, como la Health and
Quality of Life Outcomes y la Quality of Life Research, incorporadas en las
principales bases de datos y ocupando posiciones en cuartiles superiores.

Si bien la medicion de la CV ha demostrado su utilidad en estudios
observacionales, investigaciones epidemiologicas y en la préctica clinica, como
indicador de resultados globales terapéuticos (Meijer, Koeter, Sprangers &
Schene, 2009; Watson, Swan & Nathan, 2011), la CV depende de los sistemas
particulares de valores que se modifican en el tiempo y en el espacio, siendo
heterogénea y diversa. Esto contribuye a que exista una falta de consenso en la
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definicion del constructo CV y que sean pocos los estudios que la incorporen
como medida de evaluacion en poblaciones especiales de pacientes, como es el
caso de la PD.

Un concepto estrechamente relacionado con el de CV es el de Calidad de Vida
Relacionada con la Salud (CVRS), como una medida subjetiva del impacto de la
enfermedad y su tratamiento en la vida del sujeto. A diferencia de la CV, la CVRS
se restringe a un numero limitado y bien definido de dimensiones, como el area de
la sintomatologia, la inhabilidad y al estatus funcional de salud mental y fisica
(Eack & Newhill, 2007). Dichas dimensiones se hallan influenciadas
indirectamente por los factores que también afectan a la CV, como la interaccion
social y el estatus econdmico, aunque no se contemplen directamente en los
instrumentos de medida. La CVRS se refiere pues, a la experiencia subjetiva del
impacto de las condiciones de salud y de los sintomas sobre la CV (Eack &
Newhill, 2007; Meijer et al., 2009). Si bien la CV y la CVRS son constructos
diferentes, con instrumentos de medicion especificos y no intercambiables,
presentan correlaciones en los dominios de salud mental y funcionamiento fisico
(Zubaran & Foresti, 2009).

3.2 Aplicabilidad en el ambito de la Patologia Dual

La CVRS es un indicador importante del funcionamiento y de la prognosis del
paciente y ha sido ampliamente estudiada en poblaciones generales y especificas
(Kilbourne et al., 2009). Los trabajos realizados hasta el momento, observan la
afectacion tanto de la CV como de la CVRS en trastornos psiquiatricos cronicos
como la esquizofrenia y el trastorno bipolar (Brissos, Dias, Carita & Martinez-
Aran, 2008; Eack & Newhill, 2007; Kao, Liu, Chou & Cheng, 2011; Meijer et al.,
2009; Saarni et al., 2010), asi como en los trastornos por dependencia de
sustancias (Gonzalez-Saiz, Rojas & Castillo, 2009; Lozano et al., 2008; Pyne et
al., 2011).

La evaluacion en pacientes con PD tanto de la CV como de la CVRS, puede
ayudar a identificar areas de atencidon especifica y clinicas debido a las
caracteristicas especiales en esta poblacion: recaidas mas rapidas (Bebout, Drake,
Xie, McHugo & Harris, 1997), mayor numero de rehospitalizacion vy
encarcelamiento (Drake, Osher & Wallach, 1991), menor participacion en los
servicios de atencidon sanitaria, mas pérdida del soporte social y de problemas
financieros (Drake et al., 1991; Lamb & Lamb, 1990; Watson et al., 2011). Todos
estos factores podrian ser indicativos de una menor CV en pacientes afectados de
PD, y su detecciébn y atencion clinica podrian mejorar la eficacia de las
intervenciones. A su vez, la CV y la CVRS también pueden representar una
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medida util para evaluar la eficacia de las intervenciones, especialmente de los
tratamientos integrados especificos para PD.

Si bien existen pocos estudios que exploren la CV en PD, la mayoria de los
datos publicados hasta el momento muestran peor CV en los pacientes duales.
Singh, Mattoo, Sharan & Basu (2005) obtuvieron una peor CV general en
pacientes duales con trastorno bipolar comparados con pacientes bipolares sin
TUS, con pacientes con TUS sin trastorno psiquiatrico y con un grupo de
controles sanos. Kilbourne et al. (2009) encontraron que el uso de drogas ilegales
se asociaba con un peor estado en el dominio mental de la CVRS en pacientes con
trastorno bipolar, y que este efecto se mantenia al cabo un afio, incluso
controlando los sintomas maniacos y depresivos de la enfermedad. Kalman et al.
(2004), también observaron un peor estado en el dominio mental de la CVRS en
una muestra de pacientes duales con diagnésticos psiquiatricos heterogéneos,
comparados con sujetos con TMS sin historia de TUS y con un grupo con
dependencia al alcohol sin comorbilidad psiquiatrica. Bizzarri et al. (2005)
también encontraron una peor puntuacién en todos los dominios evaluados de CV
en pacientes duales con dependencia al opio, comparados con dependientes sin
trastorno mental concomitante, siendo las diferencias mas acusadas en los
dominios de funcionamiento mental y fisico. Y en el estudio de Fassino, Daga,
Delsedime, Rogna & Boggio (2004) los pacientes dependientes de heroina con
trastorno de personalidad comodrbido, presentaban peor CV que aquellos sin
trastorno de personalidad comoérbido.

Sin embargo, algunos trabajos no obtienen diferencias como el de Astals et al.
(2008), que evaludé la CVRS en pacientes con y sin trastorno psiquiatrico
concomitante, bajo tratamiento de dependencia a la heroina. En el estudio de
Garg, Yates, Jones, Zhou & Williams (1999), los duales presentaron peores
puntuaciones en la dimension de Vitalidad, pero no en los dominios de salud
mental y funcionamiento fisico. Por ultimo, Wade, Harrigan, McGorry, Burgess
& Whelan (2007), en una muestra de pacientes jovenes con primer episodio
psicotico, observaron que la afectacion de la CV y el funcionamiento social se
relacionaban con el nivel de severidad del consumo de sustancias. Asi, la CV en
pacientes con consumo moderado no diferia de la de no consumidores, siendo ésta
peor en los pacientes con consumo elevado.

La disparidad de definiciones sobre CV, la confusion y no diferenciacion con
el concepto de CVRS, asi como las diferencias en la seleccion y el tamafio de las
muestras en el disefio de los estudios y en los procedimientos e instrumentos de
evaluacion, pueden ser factores explicativos de la disparidad de resultados
existentes (Ver Tabla 7).
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Seria de gran interés que en el futuro se estudie tanto la CV como la CVRS en
la poblacién dual, definiendo ambos constructos adecuadamente. Las muestras
deberian incorporar tres grupos experimentales: un grupo con PD, otro grupo con
TMS y un tercer grupo con TUS, para observar el peso de cada condicion
psiquiatrica sobre la afectacion de la CV y de la CVRS. Idealmente, también es de
interés estudiar un grupo de controles sanos o a falta de éste, establecer
comparaciones con datos normativos poblaciones, precisando el grado de
deterioro en cada uno de los grupos. Una evaluacion clinica detallada que tenga en
cuenta también el consumo de otras sustancias como la cafeina y la nicotina,
sustancias habituales de consumo en la poblacion psiquiatrica, podria identificar
factores asociados al detrimento de la CV y que por tanto, deberan tenerse en
cuenta como objetos de intervencion en el tratamiento de estos pacientes.

Examinar tanto la CV como la CVRS en PD es importante tanto como
complemento al criterio diagnostico, como a nivel de evaluacion y de resultados
globales, ademas de su posible utilidad como pauta adicional para planificar los
objetivos de tratamiento, de acuerdo a las necesidades especificas de esta
poblacion. La evaluacion mediante cuestionarios validos y fiables, que ofrezcan
puntuaciones tanto en los dominios generales como especificos de la CV y CVRS
aporta informacion util en el establecimiento de las metas terapéuticas, pudiendo
ello aumentar la eficacia de las intervenciones. La mejora tanto de la CV como de
la CVRS y el manejo terapéutico de los factores asociados a su detrimento en PD,
podria beneficiar el funcionamiento y la prognosis de estos pacientes, reduciendo
la morbilidad y los costes sociales y sanitarios que supone una entidad diagnoéstica
de tal envergadura.
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Tabla 7. Resumen de los principales hallazgos en los trabajos de Calidad de Vida y

Patologia Dual.
Autores Muestra Instrumento Cv/ Resultados Comentarios
CVRS
Astals et *PD (n=83) SF-12 CVRS PD=TUS *Grupo PD diagndsticos
al. (2008) *TUS (n=106) psiquiatricos heterogéneos.
*Muestra total constituida
por dependientes a opiaceos.
Bizarri et *PD (n=41) WHOQOL- CV PD <TUS<CS +Grupo PD diagnoésticos
al. (2005) *TUS (n=57) BREF psiquiatricos heterogéneos.
*CS (n=45) *Muestra total constituida
por dependientes a opidceos.
Fassino et  *PD (n=115) MQOL CV PD <TUS *Grupo PD diagndstico de
al. (2004) *TUS (n=55) Trastornos de la
Personalidad.
*Muestra total constituida
por dependientes de la
heroina.
Gargetal. +PD (n=45) SF-36 CVRS PD=TUS *El grupo PD solo presentd
(1999) *TUS (n=58) peores puntuaciones en la
dimension  de  Vitalidad
respecto al grupo TUS.
Kalman et *PD (n=16) SF-36 CVRS PD <TMS < *Grupos PD 'y TMS
al. (2004) *TUS (n=2) TUS <CS diagndsticos  psiquiatricos
*TMS (n=13) heterogéneos.
*CS (n=100) *Grupo TUS dependencia al
alcohol.
Kilbourne <PD (n=151) SF-12 CVRS PD <TMS *Muestra total constituida
et al. *TMS (n=183) por trastorno bipolar tipo [y
(2009) tipo 1.
*Grupo PD policonsumo.
Singh et al. *PD (n=40) WHOQOL- ()% PD <TMS = *Grupos PD 'y TMS
(2005) *TMS (n=40) BREF TUS < CS constituidos por trastorno
*TUS (n=40) bipolar.
*CS (n=100) *Grupos PD y TUS
policonsumo.
Wade et al. <PD con TUS QLS CvV PD con TUS *Muestra total constituida
(2007) grave (n=21) grave <PD con  por trastorno psicotico.
*PD con TUS TUS moderado
moderado =TMS
(n=27)
*TMS (n=44)

CS: controles sanos; MQOL: McGill Quality of Life Questionnaire; PD: Patologia Dual; QLS: Quality of
Life Scale; SF-12: Short-Form 12 Item Health Survey; SF-36: Short-Form 36 Item Health survey; TMS:
Trastorno Mental Severo; TUS: Trastorno por Uso de Sustancias; WHOQOL-BREF: The World Health

Organization Quality of Life A
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4. OBJETIVOS DE LA TESIS

El objetivo general de la tesis aqui presentada, es la descripcion del estado de
la CVRS vy del rendimiento neuropsicoloégico en PD, asi como dilucidar posibles
factores socio-demograficos y clinicos asociados a los resultados obtenidos, que
permitan una caracterizacidon mas precisa de esta patologia aportando nuevos
datos que verifiquen, o por el contrario, refuten las diferentes hipdtesis existentes
en la actualidad. Con ello, pretendemos contribuir al saber teorico y practico de la
PD, con especial énfasis en la implicacion de nuestros resultados en los abordajes
terapéuticos destinados a la mejora del funcionamiento psicosocial y la calidad de
vida de los pacientes duales.

Para alcanzar el objetivo general, ha sido necesario trazar dos lineas de estudio:
una destinada a la evaluacion de la CVRS y la otra al rendimiento
neuropsicologico, con objetivos especificos y sub-objetivos dentro de cada linea
de estudio, que han dado como fruto las diferentes publicaciones que componen
esta tesis (Ver Figura 3 ). Debe tenerse en cuenta que la presentacion de los
objetivos y los trabajos que de ellos se han derivado, no obedecen a una linea
temporal secuencial. El orden de presentacion se establece como sigue por
mantener una estructura logica entendible para el lector, mas bien que por orden
del trabajo realizado y de publicaciones en el tiempo.
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4.1 Objetivos especificos del estudio de rendimiento neuropsicologico

1. Llevar a cabo una revision bibliografica para comprender el estado actual
de la investigacion en rendimiento cognitivo en PD y delimitar los posibles
factores metodologicos responsables de las diferencias halladas, lo cual seria el
punto de partida para sentar las bases de los estudios experimentales posteriores
(Ver estudio 1).

2. Evaluar el funcionamiento ejecutivo relacionado con el funcionamiento del
cortex frontal (especialmente cortex dosrsolateral y orbitofrontal) en participantes
con diagnostico de esquizofrenia y/o adiccion a la cocaina. De este objetivo se
desprenden otros sub-objetivos (Ver estudio 2):

a) Deslindar el posible patron diferencial en el funcionamiento
ejecutivo de pacientes esquizofrénicos con y sin adiccion a la cocaina
comparado con adictos a la cocaina sin diagnostico de esquizofrenia.

b) Ahondar en la hipdtesis de una menor vulnerabilidad bioldgica a la
psicosis en los pacientes duales, enmarcada en el modelo etiologico del
TUS como desencadenante del trastorno psiquiatrico.

c) Explorar el efecto diferencial de la edad de inicio de consumo
sobre el funcionamiento ejecutivo.

3. Evaluar el rendimiento cognitivo en los dominios de atencidén, memoria
verbal y velocidad del procesamiento de la informacion en pacientes con
diagnostico de esquizofrenia y/o adiccidon a la cocaina. De este objetivo se
desprenden dos sub-objetivos (Ver estudio 3):

a) Deslindar el peso de la esquizofrenia y la adiccion a la cocaina en
el rendimiento cognitivo en funcion de la presencia o ausencia de
comorbilidad diagnoéstica en los tres grupos experimentales.

b) Explorar el efecto de la edad de los pacientes y de la duracion del
TUS sobre el rendimiento en cada uno de los dominios cognitivos
evaluados, segun el grupo diagndstico.

4.2 Objetivos especificos del estudio de CVRS
4. Evaluar el estado de la CVRS en una muestra de pacientes duales y
compararlos con dos grupos no duales y con los valores normativos

espafioles de referencia (Ver estudio 4):

a) Deslindar el peso del TMS y el TUS en la afectacion de todas las
dimensiones de la CVRS en funciéon de la presencia o ausencia de
comorbilidad diagndstica en los tres grupos experimentales.
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b) Explorar correlatos clinicos asociados al detrimento de la CVRS
con especial énfasis en el grupo dual.

Figura 3. Objetivos de la tesis doctoral.

OBIJETIVOS

RENDIMIENTO

14
NEUROPSICOLOGICO CVRS

| REVISION 2. FUNCIONAMIENTO e 4 CORRELATOS
T el
RIBLIOGRAFICA EJECUTIVO e CLINICOS
B
ESTUDIO 1 ESTUDIO2 ESTUDIO 3 ESTUDIO 4

CVRS: Calidad de Vida Relacionada con la Salud.
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S. RESULTADOS

5.1 Compendio de articulos

A continuacion se describen los resultados obtenidos en esta tesis doctoral,
que han dado fruto a la publicacion de cuatro articulos, donde se detallan las
caracteristicas de cada publicacion (autores, revista, indice de impacto y cuartil)
junto a un breve resumen de cada uno, presentados segun el objetivo especifico de
estudio.

Rendimiento neuropsicologico en Patologia Dual
v" Objetivo 1 (Preliminar):
Estudio 1: Neuropsychological aspects of Dual Diagnosis
Autores: Irina Benaiges, Gemma Prat, Ana Adan
Revista: Current Drug Abuse Reviews 2010; 3(3): 175-188.

Factor de impacto: 0,905 en el SCImago Journal & Country Rank (SJC 2011,
ultimo aparecido)
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Posicion de la revista:
- Categoria: Psychiatry and Mental Health (70/ 329 revistas). Cuartil 1 (Q1)
Resumen:

Aunque la investigacion sobre rendimiento cognitivo en PD ha aumentado
considerablemente durante la ultima década, todavia se sabe poco acerca de su
perfil cognitivo ya que los autores encuentran resultados heterogéneos. El
conocimiento sobre el tipo y la severidad de potenciales déficits
neuropsicologicos en PD, tiene especial relevancia dado que puede ser un factor
determinante de la prognosis y del éxito en el tratamiento clinico de esta
poblacion.

Material y Método:

Se consultaron las bases de datos cientificas mas significativas en nuestro
campo de estudio (Medline, PsycInfo, ISI Web of Knowledge). Se seleccionaron
los articulos publicados durante los Gltimos 15 afios con las siguientes palabras
clave en inglés: PD, déficit cognitivo, funciones cognitivas, esquizofrenia,
trastorno bipolar, TUS comérbido y Neuropsicologia. Los articulos debian
comparar grupos con PD con diagnostico de esquizofrenia y/o trastorno bipolar
con sus respectivos homoélogos sin TUS comorbido, en disefios experimentales de
corte cros-seccional o bien longitudinal. Los estudios debian incluir criterios
diagnosticos estandarizados (DSM-IV o CIE) e instrumentos diagndsticos validos
y fiables (SCID-I, PANSS, YMRS o HRDS) y utilizar pruebas de evaluacion
neuropsicologica de validez y fiabilidad contrastada.

Resultados:

Se sintetizaron los estudios seleccionados en tablas agrupadas segun el
diagnostico de esquizofrenia o trastorno bipolar, con una breve descripcion de las
caracteristicas de las muestras, el tipo de TUS comorbido, los resultados
neuropsicologicos y otras observaciones de interés de las caracteristicas de cada
estudio.

Se identificaron las variables principales que podian explicar parte de las
divergencias en los resultados hallados. La edad de los pacientes que constituian
las muestras, el diagnostico psiquiatrico, el tipo de sustancia principal de abuso, la
gravedad del TUS, el tiempo de abstinencia, el dominio cognitivo evaluado y el
subtipo diagnoéstico de esquizofrenia y /o trastorno bipolar. Del mismo modo, se
identificaron otras variables metodologicas que debian tenerse en consideracion
para interpretar los resultados existentes y para desarrollar futuros estudios: el
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tamafio de las muestras, la inclusiéon de grupos controles o comparaciones con
datos normativos poblacionales del rendimiento cognitivo, el género, la
incorporacion de parametros neurobioldgicos, el régimen de tratamiento bajo el
que se encuentran los participantes, la estandarizacion de una bateria
neuropsicologica, los instrumentos de medicién y el control de la medicacion
psicofarmacolégica sobre los resultados.

Conclusiones:

Explorar la afectacion neuropsicologica en PD es de gran interés ya que este
conocimiento puede ayudar a prevenir las recaidas, la adherencia al tratamiento,
los resultados del tratamiento y el funcionamiento psicosocial en la comunidad.
Los resultados sugieren la necesidad de desarrollar futuros estudios que tengan en
cuenta los factores metodologicos anteriormente expuestos para mejorar nuestro
conocimiento del rendimiento neurocognitivo en PD.
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Current Drug Abuse Reviews, 2010, 3, 175-188

Neuropsychological Aspects of Dual Diagnosis
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Abstract: Dual diagnosis (DD) has been described as the coexistence of a severe mental health condition and a drug
abuse and/or dependence disorder. In the last decades, there has been a growing interest in the prevalence and
characteristics of dual diagnosis, since it has been argued that DD patients show more clinical treatment difficulties and
higher morbidity. Few works have studied the neuropsychological aspects of patients with DD, although
neuropsychological deficits have been widely described both in patients showing a severe mental health condition and in
those with a drug abuse and/or dependence disorder. Knowledge of the type and severity of potential neuropsychological
deficits in patients with DD is of great relevance since it could be an interviewing factor for clinical treatment and
prognosis.

The present work aims to review the main data on attention, memory, and executive functions in dual diagnosis patients,
from an explanatory point of view. We focus on the diagnoses of Schizophrenia and Bipolar Disorder since these have
shown the highest prevalence and severity in DD and have provided a wealth of data. We describe the differences in
neuropsychological performance found in these patients and the implications for clinical treatment and psychosocial
functioning. Finally, we propose possible working ideas for future studies in order to improve our present knowledge of
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the neuropsychological aspects of DD.

Keywords: Dual diagnosis, neuropsychology, executive functions, schizophrenia, bipolar disorder.

INTRODUCTION

Dual Diagnosis (DD) has been defined as the
concurrence in the same individual of at least one substance
abuse or dependence disorder and one severe psychiatric
disorder [1-3]. The concept of DD emerged in the decade of
the 1980s, when drug addiction began to be considered as a
significant clinical entity and some of the research in
neuroscience was focused on studying the addiction process
and its evolution. It is a pathological condition with great
clinical and medical negative consequences [2, 4, 5], since it
has been associated to an increase in the number of
psychiatric admissions [6], relapses, suicidal attempts [7, 8§,
9], violence, imprisonment, family problems, loss of social
status, higher medical comorbidity, HIV infection,
homelessness and less quality of life [3, 10-15], as well as
with higher levels of unemployment and marginality, poor
treatment adherence and therapeutic failure [9, 16, 17]. In
addition, all these significantly increase treatment costs in
DD patients.

The characteristics commonly associated to DD patients
are the predominance of males and young adults [18, 19],
with an early onset of the disorder and a family history of
Substance Use Disorder (SUD) and/or criminal conduct, and
frequently with a psychiatric diagnosis of a psychotic or
affective disorder [2, 20-23].

*Address correspondence to this author at the Department of Psychiatry and
Clinical Psychobiology, School of Psychology, University of Barcelona,
Passeig Vall d’Hebrén, 171, 08035 Barcelona, Spain;

Tel: 34-3-933125060; Fax: 34-3-934021584; E-mail: aadan @ub.edu

1874-4737/10 $55.00+.00
59

There is consensus on the fact that approximately 50% of
the subjects with Schizophrenia (SZ) and Bipolar Disorder
(BD) meet criteria for a lifetime Substance Abuse and/or
Dependence [24, 25]. These two disorders show the highest
prevalence and severity in DD [2], and have been the most
studied so far. The estimate on the prevalence of substance
abuse among SZ and BD subjects is three times higher
compared to the general population [26]. Excluding nicotine,
the most consumed substances are alcohol and cannabis,
followed by cocaine and stimulants, although what is most
frequent is polyconsumption [5, 9, 16, 19].

In the case of SZ patients who meet criteria for SUD,
when compared to non-addict SZ patients, the former usually
present more positive, extrapyramidal and depressive
symptoms, as well as an earlier onset of the disorder [4, 15,
27-30]. They also tend to have less quality of life, more
violent behavior, hostility, paranoia, disorganized speech,
unemployment and less treatment adherence [31, 32].
Likewise, in BD, mania complicated with SUD is
characterized by a less favorable remission and more severe
psychotic symptoms, including more extreme forms of
emotional lability, impulsive actions and aggressive
behavior. Moreover, these patients present a more severe and
chronic course of the disorder. The first manic episodes
generally occur at an early ages and patients suffer from
more lack of social skills, take longer to recover between
crises and present higher mortality rates [33-35].

Although the research on  neuropsychological
performance in DD patients has advanced in the last decade,
we still know very little about their cognitive profile [15,
36]. This may be due to the fact that DD subjects are often
excluded from the research on both severe mental illness and

© 2010 Bentham Science Publishers Ltd.
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addicted subjects because these may be confounding factors
[35, 36]. Cognitive impairment is a central deficit in SZ
patients, and research in this area shows deficits which
characterize this illness in attentional, memory and executive
functions [30, 37, 38]. Generally, studies also find significant
cognitive impairment in BD patients, even in the euthymic
phases of the illness [39-41]. On the other hand, the effects
of drugs on the cognitive functions of the central nervous
system are well known. Despite the interest in characterizing
the cognitive impact of the coexistence of severe mental
illness and SUD, the works published are still limited and
unfinished regarding the cognitive functioning of these
patients [38, 42-44].

DD AND NEUROPSYCHOLOGICAL FUNCTIONING.
RELEVANCE OF ITS STUDY

Research on neuropsychological functioning in DD is of
great importance for several reasons. The severity of the
cognitive deficit might predict the functional outcome in
SZ+ (SZ with comorbid SUD) and BD+ (BD with comorbid
SUD) patients. Moreover, some studies suggest that it might
also predict the remission of the SUD [35, 45-48]. However,
there are few data supporting the relation between cognitive
state and remission of the SUD, as well as data on the result
of the different treatments applied in DD patients. Thus,
further work in this area is needed.

The reduced psychosocial skills of the DD patients may
be related to their poor cognitive functioning. Specifically,
the deficits in planning and problem solving may seriously
compromise these patients’ capacity to face life and deal
with the demands of work and family [41]. Likewise, severe
deficits in executive function have been significantly
associated with the increase in psychiatric admissions [49],
as well as with the number of relapses and with therapeutic
non adherence [50]. For instance, cognitive flexibility
assessed with the Wisconsin Card Sorting Test (WCST) has
been associated to the length of hospital admissions and with
the psychosocial functioning in the community [49]. In fact,
the patients’ psychosocial functioning shows a higher
correlation with neuropsychological measures than with
other clinical variables such as the severity of the psychiatric
symptoms, both in the cases of BD [41, 51] and in the cases
of SZ [32, 52].

There are studies which have also shown that certain
specific types of cognitive deficits may be predictors of how
the patients may or may not benefit from therapeutic
interventions and from adherence to the pharmacological and
therapeutic treatments. In particular, deficits in executive
function may compromise the mechanisms of impulse
control necessary to maintain abstinence, switching the
cognitive focus to alternative behaviors and new goals [15,
35, 50].

For all these reasons, the neuropsychological assessment
of these patients may contribute to the advancement of both
the theoretical development and the clinical management of
DD patients [53]. In the future, this should help to design
more effective treatment strategies, which in turn would
improve these patients’ quality of life and reduce the
elevated medical and social costs associated.
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The aim of this revision is to shed light on the cognitive
profile of DD patients with SZ+ or BD+, in order to establish
if they present specific neuropsychological characteristics
which are different from those of patients with
Schizophrenia (SZ-) or Bipolar Disorder (BD-) but without
SUD. All this with a special emphasis on the methodological
aspects which may be responsible for the heterogeneity of
the results obtained so far. Finally, it is suggested that the
results found in the neuropsychological literature may have a
practical use, in order to contribute to the therapeutic
approaches of DD patients.

Several databases were consulted (Medline, PsycInfo, ISI
Web of Knowledge) with the purpose of leading an objective
and comprehensive revision. The literature search was
carried out taking into account the articles published on the
topic in the last 15 years, using different keywords such as:
Dual Diagnosis, Neurocognitive Impairment, Cognitive
Functions, Schizophrenia, Bipolar Disorder, Comorbid
Substance Use, and Neuropsychology. The articles were
selected if they met the following criteria:

. They were comparative studies between SZ+ and/or
BD+ with SZ- and/or BD-
. With cross-sectional or longitudinal designs

. Which included patients aged 18 to 65

. With standardized diagnostic criteria and measures of
psychiatric symptomatology to assess psychiatric
disorders in the samples such as DSM-IV-R, PANSS,
Young Mania Rating Scale or Hamilton Depression
Rating Scale

. Which selected measures of cognitive functioning
which were standardized, valid, sensitive and reliable,
and

. Which included a clear description of the statistical

comparative methods used.

DD IN SCHIZOPHRENIC DISORDERS (SZ+)
Main Findings

Some studies find that SZ+ patients show a worse
neuropsychological functioning, and this has been attributed
to the additional effects of the substance(s) dependence
and/or abuse in their cognitive impairment. However, other
studies have not found neurocognitive impairment and even
others observe better execution. It has been suggested that
these may be due to a better premorbid psychosocial
functioning in these patients. Table 1 summarizes the main
findings of the studies on the neuropsychological functioning
of SZ+.

Although there are few studies with young patients, they
find variable neuropsychological affectation according to the
drug consumed. The work by Nixon et al. [38], centered on
the dependence to alcohol in SZ+ with an abstinence time of
around one month, did not find differences in motor speed,
cognitive flexibility and face recognition in comparison to
SZ- and alcoholics without a psychiatric disorder. In
contrast, the works on cocaine dependence found worse
results in verbal declarative memory in SZ+ subjects
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Table 1. Summary of the Main Findings from the Neuropsychological Studies of DD with a Diagnosis of SZ
Authors Population/Age/Gender SUD Results Comments
Addington & + 33 SZ+ *33SZ- Abuse/ SZ- = SZ+ on Outpatients
Addington, 343+7.7 yr 34.6+7.6 yr Dependence: visual-spatial and
1996 88% M 88% M verbal ability, SZ+ current drug
Alcohol visual attention, abuse
Cannabis visual and verbal
Polysubstances =~ memory, executive ~ The SZ- past
and frontal lobe substance abuse or
functioning past dependence six
years ago.
Nixon et al., *13SZ - 13 ALC *13SZ + 13 HC Abuse/ HC > ALC =SZ-= Inpatients
1996 3531£1081yr 38.00+5.05yr 3431+6.75yr 33.85+821yr Dependence: SZ+ on motor
speed, cognitive ALC group length
88% M 88% M 77% M 54% M Alcohol flexibility and face of abstinence
recognition ranged from 21 to
45 days.
Allen et al., *217 SZ «231 ALC * 54S7+ * 145 Abuse/ OTHERS = ALC >  Inpatients
1999 39.16+12.24 yr  41.74+13.18 yr  43.10£ 1 OTHERS Dependence: SZ- ,SZ+ on
3.06 yr 4199 £1299 yr intelligence and a Abstinent for at
Alcohol neuropsychological  least two weeks
100% M test battery
SZ+ < SZ+ on
perceptual
disorders and
average impairment
rating
Allen et al., 22 S7+ * 11 SZ- Abuse/ SZ+ < SZ- on Inpatients
2000 42.0+£6.0yr 363 +8.5yr Dependence: cognitive-
perceptual factors: Abstinence at least
100% M Alcohol memory test, face- six months
hand test, right-left
orientation, tap
copying,
audiovisual
integration
SZ+ = SZ- on other
neurological soft
signs
Serper etal., 42 SZ+ * 34 SZ- *21 COC Abuse/ SZ+ < SZ-=COC Patients from the
2000a 36.6+5.5 yr 358+7.6yr 372+7.6yr Dependence: on verbal learning Psychiatric
and recognition Emergency Service
80 % M 82 % M 85 % M Cocaine
SZ+=SZ-=COC Recent cocaine
on semantic abuse within the
categorization, last 48 h
serial clustering,
recency, middle or
primacy effects and
errors of
perseveration
Serper etal., *21SZ+ *35SZ- Abuse/ SZ+ = SZ- on Inpatients
2000b 3440 £6.1 yr 37.62 £10.8 yr Dependence: sustained and
selective attention, SZ+ tested within
76% M 83% M Cocaine cognitive flexibility 72 h of the last
cocaine use
SZ+< SZ- on
verbal learning and
memory
Smelson *16 SZ+ *17 SZ- Dependence: SZ+ > SZ- on Inpatient and
etal., 2002 motor speed and outpatient.
Cocaine selective executive

functioning

SZ+ abusing cocaine
in the past month
and abstinent for at
least 72 hours

Sample age and
gender are not
reported
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Authors Population/Age/Gender SUD Results Comments
Smelson 24 S7Z+COC 23 SZ- Dependence: SZ+ < SZ- on Inpatients
etal., 2003 479+6.1yr 453 6.5 yr motor skills,
Cocaine attention and Abusing cocaine
concentration within the past 45
days
SZ+> SZ- on
processing speed Gender is not
available
Joyal et al., *16 SZ+ * 14 SZ- *30 HC Abuse/ HC < SZ-, SZ+ on Outpatients
2003 Dependence: all cognitive
domains except on Sample age and
No specified cognitive flexibility = gender not reported.
SZ+ > SZ- on
verbal fluency,
cognitive flexibility
and fewer frontal
soft signs
Herman, * 46 SZ+ * 43 SZ- Abuse/ SZ+ > SZ- on Inpatients
2004 30.86 £ 11.1yr 4217+ 11.2yr Dependence: frontal executive
functions: cognitive = Length of
87% M 44% M Alcohol flexibility, abstinence is not
Cannabis, cognitive initiation available
Hallucinogens, and sustained
Stimulants, attention Abuse or
Narcotics or Dependence is not
Polysubstances  SZ+ = SZ- available
premorbid
intelligence and
memory functions
Bowie et al., * 18 SZ+ * 17 SZ- Abuse/ SZ+ < SZ- on Outpatients
2005 52.1+£6.7yr 549 +10.7 yr Dependence: attention, verbal
learning and Active alcohol
94% M 94% M Alcohol memory, verbal abuse
working memory
Potvin et al., * 44 SZ+ *32SZ- Abuse/ SZ+> SZ—-on Outpatients
2005 314+ 11yr 343+ 11.1yr Dependence: explicit memory
SZ+ current SUD
82% M 84% M Alcohol last 6 months
Cannabis
Cocaine
Polysubstances
Age 45 to 54: Age 55 over: Abuse/ SZ+ older < SZ- Outpatients
Mohamed *35SZ+ vs 101 SZ - *17 SZ+ vs 119 SZ- Dependence: older
etal., 2006 493 +2.8vs48.8 2.6 yr 649 +7.7vs644£69 yr SZ+ older < SZ+ Current Alcohol
89.9 % M vs 63.4 % M 76.5 % M vs 55.4% M Aleohol Zg‘glgﬁfvr:ftiff al - abuse/ dependence
verbal and visual
learning and
memory abilities
SZ+, SZ- older <
SZ+ , SZ- younger
on visual learning
and memory
abilities
Manning *40SZ+ *40SZ- *40 ALC Abuse/ SZ+<SZ-<ALC Current drug
etal., 2007 424+98yr 375+112yr 422+103yr Dependence: on cognitive disorder (within the
domains (assessed last month)
67 % M total sample Alcohol by MMSE):
immediate recall,

short-term memory,
attention and
calculation, ability to
follow verbal and
written instructions,
and constructional
ability
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Authors Population/Age/Gender SUD Results Comments
Sevy *14SZ + *13SZ- *20HC Abuse/ HC > SZ+, SZ- on Inpatients and
etal., 30+£9.0 yr 30+£9.0 yr 33+ 10yr Dependence: premorbid outpatient treatment
2007 63% M 63% M 60% M intelligence, visual programs
Cannabis attention and
Alcohol working memory, SZ + current SUD
Cocaine verbal learning and (Abstinence for 1
Polysubstances memory, processing ~ week)
speed and executive
function
HC =SZ+, SZ-on
emotion-based
decision-making
SZ+> SZ- on
auditory attention
and verbal working
memory
Thoma 23 27 «20 ALC 22 DEP 22 Abuse/ SZ- < SZ+, ALC, Inpatient treatment
etal., SZ - SZ + 446+100yr 439+94yr HC Dependence: DEP, HC on
2007 405+107yr  29.8+98yr 409+140yr response inhibition Abuse/ Dependence
Alcohol and cognitive not reported
65% M 81% M 60% M 50% M 41% M Cannabis or flexibility and tonic
both. alertness Length of abstinence
Polysubstances at least 1 month for
the ALC group and
not available for the
SZ+
Wobrock  <21SZ+ 23 SZ- Abuse/ SZ+=SZ-onvisual  Recent- onset
etal., 22.1+£39yr 29.0+64 yr Dependence: spatial ability, motor ~ schizophrenia
2007 speed, attention,
86% M 48% M Alcohol executive function Current substance
Cannabis and cognitive use
Cocaine flexibility, short-term
Hallucinogens memory, visual-
Stimulants spatial learning,
premorbid
intelligence
SZ+ < SZ- on verbal
fluency
Potvin *30SZ+ *23SZ- Abuse/ SZ+=SZ-on Mainly outpatients
etal., 329+£10.7 yr 364+£82yr Dependence: psychomotor speed SZ+ with current
2008 and spatial working SUD in the last 6
80% M 74% M Alcohol memory months
Cannabis
Cocaine SZ+ < SZ- strategy
Amphetamine on the spatial
Polysubstance working memory
Thoma See Thoma et al., 2007 Abuse/ S7Z- < SZ+, ALC, Length of abstinence
& Dependence: DEP,HC on general is not available
Daum, intelligence, working
2008 Alcohol memory and Abuse/ Dependence
Cannabis multitasking is not reported
Polysubstances
Schnell *35SZ+ 34 SZ- Abuse/ SZ+ < SZ-on Inpatients and
etal., 27.1yr 29.6 yr Dependence: academic outpatients
2009 achievement and
69% M 82% M Cannabis vocabulary Minimum 3 weeks
of abstinence
SZ+ > SZ- on verbal
and working
memory, visuomotor
speed and executive
function

Abbreviations: SUD: Substance Use Dependence. SZ+: Schizophrenia with comorbid substance use. SZ-: Schizophrenia without comorbid substance use. ALC: Alcohol
dependence group. COC: Cocaine dependence group. HC: Healthy controls. OTHERS: Other medical and psychiatric conditions. DEP: Depression group. M: Males. MMSE:
Mini Mental State Examination.
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compared to the SZ-, although they found no differences in
tasks of sustained and split attention or in cognitive
flexibility [54, 55]. The authors attributed the memory deficit
to the effect of the acute cocaine withdrawal, since the
subjects’ last consumption had been in the 48 hours previous
to the record. Schnell er al. [56], assessing the influence of
cannabis on SZ+ with a minimum period of abstinence of 3
weeks, found an improved performance in verbal and
working memory, visuomotor speed and executive function
in SZ+. However, these presented lower scores on academic
achievement and vocabulary than SZ-.

In contrast, younger SZ+ patients who are polyconsumers
show equal or better neuropsychological performance when
compared to the SZ- subjects of their same age, especially in
executive functions. Thus, Addington & Addington [30] did
not find significant differences between the SZ+ and the SZ-
of the same age on attentional, verbal and visual memory
performance or on executive functioning. In other more
recent studies, Sevy et al. [57] did not find significant
differences in the SZ+ who were polyconsumers with current
SUD in premorbid intelligence, visual attention, visual
working memory, learning and verbal memory, processing
speed, executive functions and decision making. However,
the SZ+ group did perform better in attention and verbal
working memory in comparison to the SZ- group. In
contrast, Wobrock er al. [58] and Potvin et al. [59] only
obtained worse verbal fluency and showed poorer use of
strategies in spatial working memory respectively in the SZ+
group, despite the absence of significant differences in the
rest of the neuropsychological functions assessed.

In other studies it is observed that young SZ+ patients
who are polyconsumers present better neuropsychological
functioning and even less signs of frontal damage in
comparison to those diagnosed with SZ- who never
consumed substances [15, 60-62]. These results were
obtained with the application of a set of tests that assessed
mainly frontal lobe functions: sustained and split attention,
working memory, inhibition, alertness and cognitive
flexibility, verbal fluency and processing speed. Herman
[61] found that the SZ+ group did not differ from the SZ-
regarding IQ or visual and verbal working memory
performance, in spite of presenting better executive
functioning. However, Potvin er al. [44] obtained better
results in visuospatial memory for the SZ+ group when
compared to the SZ-, using a neuropsychological battery.
The study by Sheller-Gilkey et al. [63], done with Structural
Magnetic Resonance, did not find significant differences in
the degree of brain abnormalities between SZ+ and SZ-
young patients, independently of the type and number of
substances consumed, although the SZ+ presented less
abnormalities. These results support the data obtained with
the neuropsychological tests.

The authors who find better cognitive functioning in the
SZ+ subjects hold the hypothesis that consumption of
substances, and even more so of the illegal ones, is related to
a large repertoire of social skills and a high demand on their
executive functions to obtain the substance [15, 61, 64, 65],
which at the same time is possibly related to a premorbid
better social functioning. This can contribute to explain the
findings about the better cognitive state of the DD patients.
The better psychosocial functioning of these patients, despite
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their psychiatric condition and the problems associated to
this and to drug consumption, is what some authors have
called “the paradox of dual pathology” [40, 66]. Thus, the
motivation and the skills needed to obtain drugs in a social
context may be predictive factors of a better prognosis for
these patients [30]. The pioneering study by Potvin et al.
[67] with Functional Magnetic Resonance obtained results
that support such a hypothesis. SZ+ patients had fewer
deficits than the SZ- in the processing of socio-emotional
information, with more active areas involved in social
cognition.

Despite the evidence of a better premorbid psychosocial
functioning in young SZ+, other possible confounding
variables must be studied, such as the subject’s personality,
the early onset of the illness or the presence of prodromic
symptoms [4], among others. All these, added to a good
psychosocial functioning, may increase these subjects’
exposure to substances and, therefore, to the vulnerability to
develop a SUD.

Influence of Age in Neuropsychological Functioning of
SZ+

Despite the heterogeneity of findings, it seems that older
SZ+ subjects, generally with current alcohol consumption,
show a general neuropsychological deficit which is more
marked than that of SZ- subjects of the same age.

Works on SZ+ which focus on alcohol consumption
mostly find in these patients a degree of neuropsychological
impairment larger than that observed in SZ- patients or in
those who only have a diagnosis of alcohol dependence
and/or abuse, especially when these are older than 40. Thus,
Allen et al. [42] observed a general cognitive deficit,
including worse abstraction skills, social understanding and
audio-verbal perception, marked by age in a group of
subjects with SZ+, with a significant increase of the deficit
in their 40s and 50s. The authors concluded that the chronic
neuropathological effects of alcohol begin to appear in the
later decades of life, with the expression of a new deficit
added to the preexisting one. In the same way, Mohamed et
al. [50] found that the SZ+ patients who were older than 55,
with a history of alcohol abuse or dependence, had a poorer
execution on neuropsychological tasks than those SZ-
patients without alcohol addiction at the same age. This
poorer execution was especially reflected in the score of a
dementia scale (Dementia Rating Scale) and on a verbal
memory task (CVLT: California Verbal Learning Test).
Other studies such as that of Manning et al. [26] and Bowie
et al. [32] also found a poorer execution in
neuropsychological tests that assessed several cognitive
domains in SZ+ patients who were in their 40s or 50s. These
results suggest an acceleration of the cognitive deficit in SZ+
which may be interacting with age. However, it should be
highlighted that in all these works the SZ+ patients presented
active alcohol abuse or a short abstinence period of at least 2
weeks.

Allen et al. [43] also obtained a lower score on the
cognitive-perceptual factor in the Neurological Examination
Scale (NES) battery in SZ+ with alcohol abuse and/or
dependence who had an abstinence period of at least 6
months. Similarly, Mathalon et al. [68] found in a SZ+
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sample of alcoholic subjects, who were around 40 years old,
that they had less grey matter in the prefrontal and anterior
parietal cortex than the SZ- subjects. They concluded that
this reflected an additional deficit due to the comorbidity or
additive effects of the comorbid presence of the consumption
and the mental disorder. In their work with patients aged
between 40 and 50, Smelson et al. [69] observed better
processing speed but lower performance in motor skills,
attention and concentration tasks in SZ+ dependent on
cocaine, in relation to SZ-. The authors suggest this may be
due to a larger dysregulation of the dopaminergic system
caused by cocaine.

In conclusion, despite the heterogeneity of the
neuropsychological profile of the SZ+, substance
consumption, especially alcohol, seems to add a deficit on
the preexisting one after years of chronic consumption. In
contrast, the younger SZ+ show a cognitive performance
equal or higher than their SZ- counterparts, especially when
there is polyconsumption. The affectation in SZ+ patients
with dependence on cocaine must be considered carefully
given the short time of abstinence assessed in the existing
works.

DD WITH BIPOLAR DISODERS (BD+)

There are very few studies which analyze the
neuropsychological performance of BD+ subjects, and the
results are also as heterogeneous as with the SZ+ subjects.
These results are summarized in Table 2.

Van Gorp et al. [70], in a study with BD+ subjects who
were around 50 years old and who presented alcohol
dependence, found that these showed more difficulties
regarding word recall after an interference list, worse long
term memory in a verbal memory task and more deficits in
cognitive flexibility than the control subjects. Van Gorp et
al. [71], in a different study but with a similar sample, found
that BD+ subjects with alcohol dependence performed worse
in verbal declarative memory tasks but showed no relevant
differences in procedural memory compared to BD- subjects.
Likewise, Levy et al. [41] found that both BD+ subjects with
substance abuse in the last 6 months and BD+ subjects with
at least a 12-month abstinence period, generally showed a
more marked cognitive deficit than the BD- subjects in
executive functions, but not in attention or logical memory
tasks. Moreover, this study found that the BD+ subjects who
were in total remission presented a lower Intelligence
Quotient (IQ) than the BD+ subjects with an active
substance consumption and these, at the same time, had a
lower IQ than the BD- ones. This could support the
hypothesis of a neurobiological decline accelerated by age in
the DD subjects.

However, and in contrast with the previous results,
Sanchez-Moreno et al. [72] did not find significant
differences between BD+ and BD- using a battery of tasks
that assessed performance in attention, working memory,
verbal memory, verbal fluency and executive functions.

Finally, the study of Carey et al. [40] which included
SZ+ and BD+ patients who were polyconsumers found that
the DD group performed better in non verbal tasks, including
both those patients who met criteria for substance abuse or
dependence in the last 6 months and those patients who had
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remained abstinent for 6 months or longer. However, they
did not find significant differences between the SZ+ and
BD+ in verbal task performance when compared to SZ- and
BD-. Peer et al. [73] compared current or remitted
dependence cocaine in both SZ+ and AD+ (Affective
Disorders) patients. They found a worse performance in
immediate and working memory in SZ+, regardless of
whether dependence on cocaine was current or had remitted.
Moreover, the SZ+ group with current cocaine dependence
showed more deficits on flexible problem solving. In
contrast, no differences were found between groups in
overall intellectual functioning. However, it should be taken
into account that this study does not develop the diagnosis
for AD+ patients.

There are not enough studies on the neurocognition of
BD+ subjects to allow us to establish a possible
neuropsychological profile for these patients. Moreover, the
BD+ and SZ+ subjects may differ with respect to
neurocognition, showing specific and characteristic cognitive
profiles depending on their psychiatric diagnosis. This might
suggest the existence of cognitive subtypes in DD,
depending on the psychiatric disorder they suffered. In fact,
Daban et al. [74], in a systematic review, found that the BD-
subjects usually show fewer cognitive deficiencies than the
SZ- group, particularly at the premorbid functioning level
and in verbal memory and IQ, the latter being the most
discriminating variable between SZ- and BD-. This
possibility should be studied in DD patients, since if they
were to present differences in their neuropsychological
performance according to their clinical diagnosis, this would
be of great help in order to establish treatment guidelines and
objectives. In this regard, Xie et al. [75], in a follow-up
study of the results of treatment with DD patients, found that
BD+ patients showed a better recovery than the SZ+ group
three years later.

CONFOUNDING VARIABLES

The diversity of results in the studies both with SZ+ and
BD+ may be due to several factors which should be
interpreted as possible confounding variables. These factors
must be controlled for in future works with the purpose of
studying the neuropsychological functioning of DD patients.
Next we review those which seem more relevant.

Dependence and/or Abuse of Substances and Abstinence
Time

The possible pharmacological effects and the
neurodegenerative risk caused by the different substances of
dependence and/or abuse is an essential factor regarding the
heterogeneity of the existing results on neurocognition.
Thus, some authors state that alcohol and cocaine usually are
the substances responsible for a more pronounced deficit in
DD patients [32, 41, 44, 70]. Potvin et al. [64], in their meta-
analysis on the cognitive profile of DD patients, concluded
that alcohol was associated to performing worse in working
memory tasks and cocaine was associated to poorer results in
most of the neuropsychological tests, while cannabis was
associated to a better score in the Global Cognitive Index,
especially in problem solving tasks and visual memory.
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Table 2. Summary of the Main Findings from the Neuropsychological Studies of DD with a Diagnosis of BD
Authors Population/Age/Gender SUD Results Comments
Van Gorp *12 BD+ *13 BD- 22 HC Dependence: HC=BD+, BD- on Outpatients
etal., 1998 52.87 £8.55 yr 51.84 £13.36 yr 51.73 £12.60 yr visuospatial, non-verbal
Alcohol memory and Abstinence for 6
100% M psychomotor speed months or longer
abilities
Type of BD not
HC > BD+, BD- on reported
verbal memory and
executive functions
Van Gorp * 11 BD+ *20 BD- «18 HC Dependence: HC > BD- > BD+ on Outpatients
etal., 1999 52.55+7.61 yr 4795+1330yr  54.00 +£13.50 yr declarative memory
Alcohol Abstinence for 6
100% M HC =BD-, BD+ on months or more
procedural memory
Type of BD not
reported. Assessment
in non-acute phase
Levy et al., * 13 BD+ *9BD+FR *41 BD - Abuse/Depen  BD+,BD+FR < BD- on  Inpatients
2008 350+£129yr 46.8 £89 yr 36.1 £12.6 yr dence: frontal executive
functions Bipolar Disorder type I
Alcohol but
55% M total sample presence of BD+ =BD+ FR = BD- BD+ dependence in
polysubstance  on attention and working  the past 6 months
abuse in the memory and logical
sample memory BD+ FR abstinence in
the past 12 months
BD+ < BD- on verbal
and visual memory and
perceptual organization
BD+FR <BD +<BD -
on intelligence
Sanchez- * 30 BD+ * 35 BD- *35HC Abuse/Depen  HC > BD-, BD + Outpatients
Moreno etal., 35.8+9.7yr 41.1£89yr 391 +12.1yr dence: BD- =BD+ on frontal
2009 53% M 31% M 37% M executive functions, BD I orII but
Alcohol attention, working currently euthymic
memory, verbal fluency
and verbal memory Length of abstinence is
not available

Abbreviations: SUD: Substance Use Dependence. BD+: Bipolar Disorder with comorbid substance use. BD-: Bipolar Disorder without comorbid substance use. BD+ FR: Bipolar

Disorder with comorbid substance use in full remission. HC: Healthy controls. M: Males.

On the other hand, it has been hypothesized that certain
substances may have a beneficial effect on neurocognition.
Thus, it has been suggested that cannabis can improve
cognitive function in DD patients [36]. A possible
explanation for this may be attributed to the neuroprotective
effect of cannabinoids, the active components of marihuana
[64], specifically -and from a speculative point of view- in
people with schizophrenia, at least at a certain age and before
consumption becomes chronic [36, 64]. This explanation is
in conflict with the evidence that the regular consumption of
cannabis can cause deficits in attention and memory, which
may persist during periods of abstinence [56]. Ringen et al.
[76] examined the relation between cannabis use and
neurocognition in SZ+ compared with BD+. They observed
worse execution in attention, set-shifting and logical learning
memory in SZ+, and better semantic and verbal fluency and
learning memory in BD+. These findings suggest that
cannabis use might improve cognitive functioning in BD+
but worsen it in SZ+. However, such findings must also be
considered carefully given the few subjects studied.
Moreover, their criterion for substance use was wide (any
use in the past six months) with a low median level of
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cannabis use, without precise information on the amount of
smoked cannabis and duration of use, which is of relevance
when considering pharmacological factors and possible
effects of long-term use.

There is also evidence that cannabis consumption
increases moderately the risk of psychotic symptoms,
especially in subjects with a tendency to psychosis [77, 78],
and it also increases the risk of an earlier onset [77, 79].
Finally, these patients show also a greater risk for a more
continuous illness, with more positive symptoms in
psychotic patients with cannabis abuse than in those who do
not [80].

There are alternative explanations for the association
observed between cannabis use and a better neurocognitive
functioning in DD patients. The improved premorbid
psychosocial functioning may be underlying a better
cognitive performance in DD patients, since they require
high level skills in a context of drug acquisition. Arndt et al.
[81] found that dependence on alcohol and cannabis was
associated to higher levels of premorbid social functioning,
but not dependence on psychostimulants or hallucinogens.
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However, alcohol and cannabis are the substances most
accessible to the population, and in relation to this Schnell et
al. [56] suggest that DD patients have less biological
vulnerability than those who do not show a comorbid SUD.
Thus, less vulnerability may correspond to a higher level of
functioning and better cognitive skills. This is in agreement
with the idea that cannabis may play an important role in the
expression of the disorder.

The high consumption of nicotine in DD patients [5]
should also be mentioned. This variable could explain the
better performance found in some studies, under the
assumption that nicotine improves connectivity in frontal
attentional areas [62]. Such a statement is in agreement with
the self-medication hypothesis. This hypothesis implies that
some adverse cognitive effects of psychosis could be
improved thanks to the increase of dopaminergic activity
caused by certain substances, decreasing negative symptoms
and the executive deficits associated to this mental disorder
[82]. However, this association between smoking and
cognitive functioning does not allow to make causal
attributions. Moreover, most of the studies do not control for
the patients’ daily consumption of nicotine, and its possible
influence in the execution of the neuropsychological tests is
never taken into account. A recent study by Yip et al. [83]
did not find any influence of tobacco consumption in
patients with SZ- in cognitive flexibility (WCST) or in
decision making assessed with the lowa Gambling Task in
men, although it did find an influence in the women sample.
It seems of special importance that future research explores
the influence of nicotine and the possible mediating
individual differences.

Moreover, there is no consensus in the literature on the
differential effect of abuse substances on the cognition of
DD patients. To assess this effect is a difficult task given that
most of the DD subjects are polyconsumers and there may be
great variability in their patterns of abuse in terms of
frequency, duration, dose and type of substance. There has
been little research on how the consumption of several
substances (for example, cannabis and alcohol) may enhance
the adverse effects in the long term [84]. While the synergic
and additive effects are plausible, most authors who find a
better cognitive state in young DD patients study samples
where there is polyconsumption. There is some speculation
on the hypothesis that consumption of some substances may
mask or protect the neurocognitive sequels of other
substances [84]. For this reason, we need studies to assess
the differences in cognitive profiles depending on the
consumption pattern and the type of substances consumed.
For all this, the inclusion of substance abuse and dependence
disorders in the same category may be potentially
influencing the pattern of cognitive deficits observed in
individuals with SUD, given that certain factors must be
controlled for, such as duration, quantity and time elapsed
since last consumption [85].

The fact that DD patients in the sample of the different
studies present current substance use or a specific period of
abstinence may also be explaining the divergences in the
results of their neuropsychological performance. Thus, Pitel
et al. [86], in a study with alcoholic population without any
concomitant psychiatric disorder, concluded that episodic
memory and executive functions could return to normal
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functioning in young people, even in a six-month abstinence
period, when the period of alcohol abuse had been short. In
older people, the chances of recovery are lower because
there is less brain plasticity. This could explain the results in
Carey et al. [40] and Levy et al. [41], since they did not find
differences between the former abusers and the current
abusers, and in both cases the abstinent subjects were older.
Thus, there may be no improvement with abstinence due to
the possibility that older age does not allow for the recovery
of cognitive functions in a significant way. Peer et al. [73]
observed only worse flexible problem solving in SZ+ with
current cocaine dependence compared to SZ+ with remitted
cocaine dependence, proposing two possible interpretations
of their results. First, it is possible that the pre-existing
cognitive impairment in SZ is so marked that it is minimally
impacted by cocaine use. Second, the changes in cognitive
functioning in SZ+ do not substantially improve in
remission. That is, individuals with DD may accrue
significant deficits from cocaine dependence that are not
reversible once drug use stops. On the other hand, Serper et
al. [54, 55] attributed the worse results in SZ+ with cocaine
abuse to the neurobiological effect of the withdrawal, this
being responsible for the impairment on learning and
memory skills.

In order to explain further the contradictory nature of
these results, more longitudinal studies are required that
analyze long periods of abstinence in order to determine the
extension of the recovery of the cognitive deficits, both in
prolonged abstinence and in acute withdrawal. Some studies
have found some improvement in the functioning of BD+
subjects who had been in SUD remission for at least one
year [40, 87]. However, the recovery of cognitive functions
in DD patients depending on the time of abstinence is still a
poorly-known neuropsychological area due to the lack of
pertinent studies. Moreover, the fact that some works do not
mention the time of abstinence or the presence of a remote
history of consumption in SZ or BD- does not allow us to
draw clear or generalized conclusions from the results
obtained. The longitudinal studies on substance use and
clinical functioning in patients with a DD should also allow
in the future to disentangle the effects of selection factors
from the impact of substance use on cognitive functioning.

Age of Patients

Age may be an important confounding variable in
different studies, as we have already pointed out. In most of
the studies which obtain worse neuropsychological
performances in DD patients, the sample is made up of DD
subjects who are in their 40s or 50s. The data support the
hypothesis that an accelerated deficit would interact with the
age variable in these patients [42]. Maybe the
neuropathological effects of some substances such as alcohol
have an effect later in life and add a new deficit to the
preexisting one attributed to the psychiatric disorder. This
could explain the results that have found a larger
neurocognitive deficit in the DD group when compared to
the group without a history of substance abuse [26, 32, 50,
70, 71].

Age can also be an explanatory factor in the works that
find a better functioning in the DD patients when compared
to patients with similar characteristics but without substance
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abuse or dependence. In these studies, the DD patients were
more than 10 years younger than the non-addiction group
[15, 61, 62]. Some authors maintain that the impairment
effects on cognition may not have appeared yet in the young
DD, especially when referring to their executive functions
[15, 58, 61, 88]. This is in agreement with the studies that do
not find significant differences in the neuropsychological
performance of DD patients when compared to the non-
addiction group [30, 38, 57, 58], taking into account that in
these studies the patients were of a younger age. Thus, the
cognitive damage may appear after some chronic and
prolonged period of substance consumption [88], which is
easier to find in older patients, in whom the neurotoxic
consequences of substance consumption may be more
obvious in the long run.

Thus, it is likely that DD patients aged over 40 to 50
present a neurodegenerative deficit, in contrast with those
with a psychiatric disorder but without comorbid SUD. In
the case of SZ-, no cognitive decline or neurodegeneration
associated with age have been found, and the deficit remains
stable throughout the years [89], independently of age of
onset and duration of illness [90]. We require longitudinal
studies to establish how the subjects at high risk of
developing DD differ in their premorbid cognitive functions
and how their cognitive problems evolve in the course of the
disorder. The neuropathology of psychotic and/or AD may
have some effect on the neural mechanisms of these same
disorders in DD patients [15].

Psychiatric Diagnosis

The diagnosis of DD patients may be another
confounding variable in the neuropsychological results
currently available. Most of the studies are carried out with
SZ+, and there are few studies which assess the
neurocognition of BD+. Moreover, most of the studies do
not specify the subjects’ subtype of SZ or of BD in the
sample. Currently, there is a growing number of works on
the differential cognitive profiles depending on the clinical
subtypes of SZ, and the data point towards a better cognitive
functioning in the Paranoid and Schizoaffective subtypes.
These types of subjects are almost in the normal cognitive
range when compared to the residual or not otherwise
specified schizophrenia subjects. However, there is great
heterogeneity among the SZ clinical subtypes in relation to
their neuropsychological performance [91, 92] and, in
addition, some authors suggest that the paranoid subtype is
neuropsychologically indistinguishable from the non-
paranoid SZ [93]. In the case of BD, the results are also
contradictory. Some authors claim that the cognitive deficit
is more severe in subjects type I than in type II [94], while
others find a similar pattern of deficit in both subtypes of BD
[95].

Researchers have also considered subtypes of SZ defined
by cognitive tests, based on the premise that the cognitive
state is more objective than the symptomatology, with
potentially more direct ties to neurobiology and genetics.
Moreover, cognitive subtypes may relate more strongly to
functional status [96]. Thus, cluster analytic methods have
identified a group of patients characterized by moderately,
severe and pervasive cognitive impairment [97]. More work
is needed to improve our knowledge on the possible
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cognitive subtypes in both SZ and BD, since this would also
shed light on the neuropsychology of DD and help identify
the weight of variables that might affect cognitive state, the
use of substances and the illness itself. This in turn would
allow to improve the clinical management, the cognitive
enhancement and the rehabilitation of patients.

Methodological Aspects

The heterogeneity of the results obtained may also be due
to different methodological aspects which should be taken
into account in the interpretation of the existing results and
the planning of further studies which investigate the
neuropsychological aspects of DD patients.

Among these factors we should highlight the sample size,
since most of the studies have been done with small patient
samples, and this could translate into a lack of statistical
power which may increase the type II error in the results.
Another aspect is the lack of a control group in many studies
or the lack of reference to normative data in the population
for the execution of neuropsychological tasks, which does
not allow to establish the degree of neuropsychological
deficit in DD patients.

Most of the investigations do not consider the possibility
that gender affects the neuropsychological functioning of
DD patients, although there are no doubts that in the general
population - certain neuropsychological variables, such as
manipulative and verbal reasoning, show distinct values for
men and women [98]. The fact that the samples are mostly
made up of males, although it is consistent with the
prevalence of the disorder, does not provide results that can
be generalized to both genders. Therefore, gender is a
variable that should be better controlled for and could even
be incorporated as the objective of study in further research.

There are very few studies analyzing the cognitive
functioning of DD patients using neurobiological parameters
such as brain volumetric measurements, genetic
measurements, structural and/or functional neuroimaging
measurements or evoked potentials [S8]. Some authors have
posed the hypothesis that young DD patients could perform
better in neuropsychological tasks due to the possibility that
they use additional brain areas that make up for the
dysfunction through compensatory mechanisms.
Compensatory mechanisms of fronto-cerebral activity have
been found in non-psychotic patients addicted to alcohol and
cocaine, and this is one reason why functional neuroimaging
studies are of vital importance in order to shed light on this
topic [62]. Neurofunctional studies of these patients may
help to identify the complexity of their pathophysiology and
the underlying aspects of the differences in the
neurocognitive impact found so far, as well as the possible
brain changes in interaction with the concomitant psychiatric
diagnosis and the age variable.

On the other hand, the setting of the assessment
(inpatient or outpatient) is another factor that has a clear
effect on the divergence of the results in these studies.
Cognitive deficits in DD patients may be more acute during
their admission in psychiatric centers. The temporal
proximity of the moment when the crisis appears and the
abuse of substances, added to the use of sedative medication
during all the time of the hospitalization, may compromise to
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a great extent the cognitive states at the moment of discharge
[41]. Moreover, ambulatory patients may enjoy more
autonomy to deal with the demands of daily life, which
suggests a better cognitive state.

The heterogeneity of the neuropsychological results of
DD patients in the different studies may also be due to the
different instruments used to assess the same cognitive
domain. The standardization of an  exhaustive
neuropsychological battery or the use of an already existing
one would allow for an extensive assessment of the main
cognitive domains, eliminating at least some of the
divergences of the current data.

Moreover, many studies also differ in the instruments
used to assess the severity of addiction in DD. Some authors
use the Addiction Severity Index (ASI), a reliable and valid
instrument in SUD assessment and frequently used both in
research and clinical practice [99, 100]. However, Carey et
al. [101] observed mixed reliability and validity of the ASI
in psychiatric population, and so this instrument might not be
appropriate in studies with DD patients. In DD patients, the
Psychiatric Research Interview for Substance and Mental
Disorders (PRISM) may be the instrument of choice to
assess the diagnoses of comorbidity in drug abusers
according to the DSM-IV, since it has been shown to be
more reliable [102]. The proper assessment of the severity of
the addiction, the use of the PRISM interview to determine
the diagnoses and the appropriate control of abstinence with
urine analyses in the studies with DD are aspects that can
improve the selection of patients and probably improve the
robustness of the results obtained.

Finally, it has been shown that the chronic use of
antipsychotics,  anticholinergic = and  benzodiazepine
medications may have some effect on the cognitive abilities
of attention, vigilance and motor speed. The studies usually
describe the patients’ medication but do not control for their
possible influence on the neuropsychological results.
Although it is difficult to assess the impact of this factor,
further research should progress on this line of work.

CONCLUSIONS AND PRACTICAL IMPLICATIONS

Further research is needed which takes into account the
methodological deficiencies previously cited, and which
controls for the possible confounding factors. Thus, more
studies should be carried out on the neuropsychological
functioning of SZ+ and BD+ patients, including analysis of
large samples, which may establish differences or subtypes
of DD according to the psychiatric diagnosis or to the type of
substance consumed. Longitudinal studies are also highly
necessary to help assess empirically the idea of the evolution
of the neuropsychological deficit with age. It would be of
great interest to explore the relation between cognitive
deficit, community adjustment and functional outcome, as
well as the response of DD patients to integrative treatments
both in mental illness and in SUD. Finally, studies are also
needed which include measurements of neurobiological
parameters in order to know in depth the neuropsychology of
DD patients, aiming to develop effective treatment strategies
both for prevention and for intervention.
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Although some studies find better cognitive
performances especially in the executive functions of DD
patients with respect to those who never consumed
substances, the former still present worse performance scores
when compared to the population normative data or to
healthy controls. This suggests that their cognitive abilities
are not intact. The deficits in memory and learning have been
associated to deficits in adaptive functioning and, moreover,
they predict worse therapeutic results [55]. Likewise,
executive functions show a correlation with the functioning
within the community and with the therapeutic results [49].
Promotion of organization strategies and guidelines in DD
patients should be pursued, as well as development of
effective learning techniques and cognitive rehabilitation
exercises with emphasis on the improvement of the
executive functioning. In this way, patients may achieve
better treatment adherence and obtain more benefits from
pharmacological intervention. In the same way, this could
increase the patients’ options to benefit from interventions
based on psychotherapy, which would in turn facilitate an
increase of the clinicians’ insights and that they would
process the information from their context in a better way to
act according to the surrounding needs. Improvement in
cognitive functioning can also facilitate the maintenance of
abstinence, with a better ability to inhibit automatic
responses and shift the focus of attention towards alternative
and healthy behaviors.

In order to decide what type of interventions may be the
most effective for DD patients, it is essential to assess their
cognitive state when they begin treatment. The treatments
for SUD that have proven effective are: motivational
interview, relapse prevention, social skills training and
behavioral, family and couple therapy. However, all these
require that patients be able to pay attention to and process
the working material when it is presented to them, in order
for them to remember and understand the information
effectively so that they can apply what they have learned and
solve problems [85].

It is very important to explore the neuropsychological
affectation of DD patients, since knowledge of it may predict
relapses, treatment adherence, outcome of treatment and
psychosocial functioning in the community. The results
suggest the need to assess this aspect conveniently and to
implant cognitive rehabilitation therapies for these patients
in order to improve their cognitive functioning, if needed.
This may help to improve the course of the disorder, relapse
prevention and suicidal attempts, early prevention of a
cognitive deficit which may be accelerated in later phases, as
well as the psychosocial functioning and quality of life in
these patients. This would also decrease the elevated social
and medical costs involved.
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Key Learning Objectives:

To describe the neuropsychological characteristics of dual diagnosis
(DD) patients with Schizophrenia or Bipolar Disorder as psychiatric
disorder.

To identify those factors which may be responsible for the
heterogeneity of the neuropsychological results in different studies.

To alert on the need to control several methodological deficiencies
in future research.

To show the importance in DD of the study of the
neuropsychological aspects both for assessment and for patient
treatment.

Future Research Directions:

To develop studies which control for the existing methodological
deficiencies, detected in this revision, in order to improve our
knowledge of the neurocognition of DD patients.

To develop longitudinal studies which allow us to assess the
neurocognitive changes in DD patients according to their
psychiatric diagnosis, age, abstinence period and type of substance
consumed.

To incorporate neurobiological brain measures that allow us to
improve our knowledge of the neuropsychological aspects of DD
patients.
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Resumen:

Si bien todavia se conoce poco el rendimiento neuropsicoldgico en PD, se ha
sugerido que los pacientes con esquizofrenia y TUS comorbido, pertenecen a un
subgrupo con menor vulnerabilidad genética a desarrollar la psicosis y
consiguientemente, presentan un mejor funcionamiento ejecutivo y psicosocial
premoérbido, haciéndoles mas hébiles para adquirir las sustancias ilegales de
abuso, especialmente aquellas de més dificil acceso como la cocaina.

Material y método:

Se reunié una muestra de 95 hombres, de edades comprendidas entre los 20 y
los 60 afios, divididos en tres grupos. Un grupo con esquizofrenia y dependencia a
la cocaina (SZ+; n = 30), otro grupo con esquizofrenia sin dependencia a la
cocaina (SZ-, n = 30), y un tercer grupo con dependencia a la cocaina sin ningin
trastorno psiquidtrico comoérbido (COC, n = 35). En los grupos SZ+ y COC se
consideraron consumidores tempranos (inicio del consumo a los 16 afios o antes)
y consumidores tardios (inicio del consumo a los 17 afios 0 mas).

Se recab6 informacién amplia de caracter sociodemogréfico y clinico mediante
una entrevista semi-estructurada y se evaludé la Impresion Clinica Global (ICG;
National Institute of Mental Health, 1976) y la dependencia a la nicotina mediante
el test de Fagerstrom (Heatherton, Kozlowski, Frecker & Fagerstrom, 1991). Para
la evaluacidon neuropsicoldgica se incluyeron los siguientes test: Digitos inversos
(WAIS-R; Wechsler, 2001), Trail Making Test parte B (TMT-B; Reitan &
Wolfson, 1985) la version de 4 discos de la Torre de Hanoi (Lezak, Howieson &
Loring, 2004) y la version computerizada del Wisconsin Card Sorting Test
(WCST; Heaton & PAR Staff, 2005) como medidas de memoria de trabajo,
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flexibilidad cognitiva, habilidades de planificacion y resolucion de problemas
simples respectivamente, todas ellas dependientes del funcionamiento del cortex
dorsolateral. Como medida de funcionamiento del cortex orbito-frontal, se
administré el lowa Gambling Task (IGT,; Bechara, Damasio, Damasio &
Anderson, 1994) para evaluar los procesos de toma de decisiones. El subtest de
Vocabulario (WAIS-R; Wechsler, 2001) se utilizé como medida de coeficiente
intelectual (CI) verbal premdrbido.

Los datos sociodemograficos y clinicos fueron analizados mediante anélisis
univariantes en el caso de los datos continuos y Chi cuadrado para los datos
categoriales. Las diferencias en el rendimiento neuropsicologico entre grupos se
analizaron mediante analisis multifactoriales de covarianza, con la introduccion de
las covariables estado civil, situacion economica, ICG, niumero de medicamentos
diarios y consumo de cigarrillos diarios.

Resultados:

Ambos grupos SZ+ y SZ-, presentaron una mayor proporcion de solteros y
mayor desocupacion laboral respecto al grupo COC. También tomaban mas
medicamentos diarios, especialmente antipsicoticos tipicos y atipicos y
presentaban una peor ICG que el grupo COC. El grupo SZ+ fumaba mas
cigarrillos diarios y presentaba puntuaciones mds elevadas en dependencia a la
nicotina respecto a los otros dos grupos. Los grupos SZ+ y COC no presentaron
diferencias en las variables evaluadas del TUS, excepto por un mayor consumo de
cannabis en el grupo SZ+.

En cuanto al funcionamiento ejecutivo entre grupos, no se hallaron diferencias
en vocabulario, Digitos inversos ni en el TMT-B. Los grupos SZ+ y COC
rindieron mejor que el grupo SZ- en la Torre de Hanoi y el WCST, sin diferencias
entre ellos. El grupo COC presentd una mejor toma de decisiones respecto al
grupo SZ-, indicada por mejores puntuaciones en el IGT, sin diferencias en el
grupo SZ+ respecto a los otros dos.

Respecto a la edad de inicio del consumo se encontraron efectos interactivos en
el TMT-B, con una mejor actuacion de los consumidores SZ+ tempranos que los
tardios. El grupo COC no mostrdé diferencias en el rendimiento de los
consumidores tempranos respecto los tardios. A pesar de este efecto en el grupo
SZ+, éste presentd peor rendimiento que el grupo COC, independientemente de la
edad de inicio de consumo de los participantes.
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Conclusiones:

Los grupos SZ+ y COC, mostraron mejor funcionamiento ejecutivo en las
tareas dependientes del cortex frontal dorsolateral en comparacion con el grupo
SZ-, de acuerdo con la hipdtesis de un mejor funcionamiento ejecutivo en los
duales para adquirir las sustancias ilegales. La explicacion més probable es una
menor vulnerabilidad a la psicosis en los pacientes duales resultando en mejores
habilidades cognitivas, pero que desarrollarian la psicosis por disrupciones en el
sistema dopaminérgico ocasionadas por el consumo de sustancias. Mientras el
grupo SZ- podria presentar vulnerabilidades neurobioldgicas como alteraciones
cerebrales sutiles, que darian lugar a déficits cognitivos y desarrollarian la psicosis
sin ningin desencadenante adicional. Respecto a la edad de inicio del consumo,
nosotros encontramos un efecto diferencial sobre la flexibilidad cognitiva en el
grupo SZ+ entre los consumidores tempranos y tardios. Se requiere mayor
investigacion para determinar la influencia del consumo de sustancias sobre el
cerebro de los SZ+ considerando la edad de inicio de consumo.
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Objective Although little is known about neurocognition in Dual Diagnosis, it has been suggested that Schizophrenia (SZ) patients with
comorbid substance use belong to a subgroup with lower genetic vulnerability to develop SZ and, consequently, they show better executive
and social premorbid functioning. The first aim of this study was to assess the executive functioning, and the second one was to explore the
effect of age of onset of substance use in neurocognition in SZ patients with cocaine dependence.

Methods The total sample consisted of 95 male patients, aged 20 to 60 years, divided in three groups: one group with SZ and cocaine
dependence (SZ+; n=30), another group with SZ without cocaine dependence (SZ—; n=30), and a control group with cocaine dependence
without psychiatric comorbidity (COC; n=35).

Results We found a better executive functioning in both SZ+ and COC than SZ—. We observed a worse performance of SZ+ patients
compared with COC in cognitive set-shifting regardless the age of onset of consumption.

Conclusions The results agree with the hypothesis of a lower genetic vulnerability in SZ+ patients to develop psychosis compared with
SZ—, who develop it without any additional trigger. However, future research is needed to clarify the current knowledge gaps. Copyright
© 2012 John Wiley & Sons, Ltd.

KEY WORDS—executive functioning; schizophrenia; cocaine dependence; age of onset of substance use

INTRODUCTION both comorbid conditions. However, studies of cogni-
tive function comparing SZ+ (mostly polyconsumers)
to subjects with SZ without comorbid SUD (SZ—) have
yielded contradictory results.

Regarding executive functioning, some studies have

Although research has extensively demonstrated frontal
dysfunction associated with executive functioning impair-
ment in schizophrenia (SZ) (Toda and Abi-Darghem,
2007; Camchong et al., 2006), and in substance use L .
dependence (SUD) (Garavan and Stout, 2005), specially found similar perfqrmance when comparing SZ+
in cocaine dependence (Volkow et al., 1992; Block versus SZ— (Copersino et al., 2004; Addington and

et al., 2002; Jovanovski et al., 2005), little is known ~ Addington, 1997; Cooper ef al., 1999; Serper et al.,
about the combined effects on executive functioning in 2000; Sevy et al., 2007; Wobrock et ql., 2007); pthers
subjects suffering SZ with comorbid SUD (SZ+) or found worse performance in SZ+ patients (Bowie apd
Dual Diagnosis. The impact of the comorbidity between Serpe?r, .2005.) » and othe.rs even found better CXE‘ECUUVC
SZ+ and cocaine dependence on cognition is of great functioning in SZ+ patients (Carey et al., 2003; Joyal

importance because it has been described that 20 to ,e[fhal" 20013; 283;?1,5[%“ et al&’ D2 003; 2%8?“?3[’ 121034;
50% of individuals diagnosed of SZ are cocaine abusers oma ef at., - Lhoma and Laum, - )- Methodo-
(Regier et al., 1990). Given the common involvement of logical d1ffgrences between these. studies may account
fronto-subcortical dysfunctions in psychotic and cocaine for conflicting results (see Benaiges ef al., 2010, for

addictive disorders, disproportionately severe cognitive areview).

impairment might be expected in patients suffering from . The authprs who find a higher cognitive functioning
in SZ+ patients often argue that they present a better

- premorbid adjustment (Arndt er al., 1992), social

*Correpondence to: A. Adan, Department of Psychiatry and Clinical skills, and prognosis (Dixon et al., 1991; Joya] et al.,

Psychobiology, University of Barcelona, Passeig de la Vall d’Hebron, 2003) Thus drug—seeking individuals may possess
. s

171, 08035 Barcelona. Spain. Tel: 34-933125060; Fax: 34-93402158. . . e e .
E-mail: aadan @ub.edu social skills that allow them to socialize in drug scenes
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facilitating illegal substance acquisition (Joyal et al.,
2003; Wobrock et al., 2007; Potvin et al., 2008; Rabin
et al., 2011). This is associated with better cognitive
abilities in subjects with SZ+ (Marshall et al., 2002),
mainly when the substances are less accessible, as is
the case with cocaine (Schnell er al., 2009). High
levels of executive functions, together with high plan-
ning and social skills necessary to keep the SUD,
could explain the better cognitive performance of
SZ+ compared with SZ— (Dixon et al., 1991; Sevy
et al., 2001; Joyal et al., 2003; McCleery et al.,
2006; Thoma et al., 2007; Thoma and Daum, 2008).
Although most studies did not evaluate the premorbid
social adjustment, those that did found mixed results
(Marshall et al., 2002; Stirling et al., 2005; Ringen
et al., 2010; Rodriguez-Sanchez et al., 2010; Sevy
et al.,2010). Therefore, the question still remains unclear.

Work focusing on SZ+ with comorbid cannabis use
often obtains better general cognitive performance in
these patients compared with SZ— (Sevy et al., 2001;
Loberg et al., 2003; Stirling et al., 2005; McCleery
et al., 2006; Jockers-Scheriibl et al., 2007; Mata et al.,
2008; Schnell et al., 2009; De Rosse et al., 2010;
Rodriguez-Sanchez et al., 2010; Scholes and Martin-
Iverson, 2010; Rabin et al., 2011; Rentzsch et al.,
2011). The most common hypothesis in order to explain
these results is that of a lower biological vulnerability in
SZ+ subjects. It is believed that cognitive deficits are
related to neurobiological vulnerability to psychosis,
and they are considered endophenotypes of SZ (Snitz
et al., 2006). Deficits in attention and memory are present
in the prodromal state of the illness and even in the rela-
tives of patients (Schnell et al., 2009). For this reason, it
is possible that a higher cognitive performance reflects
their reduced vulnerability compared with patients who
develop the disease without any additional trigger (Hall,
1998; Schnell et al., 2009). Further support for this
hypothesis is (i) an onset of substance abuse preceding
the onset of psychiatric illness; (ii) an earlier age of onset
of psychiatric illness compared with patients without
comorbid SUD; (iii) a better cognitive functioning than
schizophrenic nonusers; and (iv) less family psychiatric
history of SZ. Although the hypothesis of a lower
vulnerability in SZ+ patients has been postulated in
schizophrenic cannabis users, it could also be general-
ized to psychostimulant users because of the common
affectation of dopaminergic and catecholaminergic sys-
tems in both disorders (Kew and Kemp, 2005; Krystal
et al., 2005). In this sense, Barnett, et al. (2007) found
that age of onset of the first psychotic symptoms was
positively associated with age at first use of cocaine,
ecstasy, amphetamines, and cannabis. In contrast, alcohol
and hallucinogens did not show this significance.

Copyright © 2012 John Wiley & Sons, Ltd.
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The age of onset of substance use may also be influ-
encing the previous heterogeneous results across studies,
although it is often not taken into account by most of
the preceding works. Some authors found that healthy
individuals who initiate cannabis use at an early age
(16 years or younger), when the brain is still develo-
ping, might be more vulnerable to present lasting neuro-
psychological effects such as worse visual scanning
(Ehrenreich et al., 1999), lower verbal 1Q (Pope et al.,
2003), and lower percentage of gray matter relative to
whole-brain volume (Wilson et al., 2000) than indivi-
duals who initiate substance use later (17 years or older).
The age group separation was chosen by these authors
according to neurodevelopment of the brain, particularly
because both cannabinoid and dopaminergic systems
reach maturation earlier and largely conclude by the
age of 16years, as opposed to other systems such as
the serotonergic system (Lambe et al., 2000; Sundram,
2006; Jockers-Scheriibl et al., 2007). Interestingly,
Jockers-Schertibl et al. (2007) found that regular canna-
bis use before the age of 17years and prior to first
psychotic episode improved cognition in some SZ
patients. In contrast, neuropsychological performance
in healthy controls is worse when regular cannabis use
started before the age of 17 years.

The aim of the present study is twofold. Firstly,
we evaluate the executive functions related to the
functioning of prefrontal cortex (specifically orbito-
frontal and dorsolateral prefrontal cortex regions) in
patients with SZ+, mainly cocaine dependents. Then,
we compare them to SZ— patients and to patients
with cocaine dependence without psychiatric comor-
bidity (COC), through an extensive battery of neuro-
psychological tests. We expect that the SZ— group
will show worse state of executive functioning than
the SZ+ and COC groups according to the hypothe-
sis of better executive functioning in these last
groups in order to obtain illegal drugs in tough social
scenes. A higher performance on frontal related
functions in SZ+ than SZ— and very similar to
COC patients may represent a coherent picture of
substance users as a specific subgroup of SZ patients
with better premorbid social adjustment and lower
biological vulnerability. Secondly, we explore the
differential effect of age of onset of substance use
on executive functioning of patients with and with-
out psychiatric comorbidity (SZ+ and COC groups).
We consider the earlier consumers (16 years or youn-
ger) versus later consumers (17 years or older) as did
Jockers-Schertiibl et al. (2007) in their previous work.
According to global literature results, we expect a
worse performance in earlier consumers than in
later ones.

Hum. Psychopharmacol Clin Exp 2013; 28: 29-39.
DOI: 10.1002/hup
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MATERIAL AND METHODS
Farticipants

Total sample consisted in 95 males aged 20 to 60 years
(37.24 £7.62), divided in three groups. Two groups
with schizophrenia/schizoaffective disorder with and
without cocaine dependence and a third group with
COC. Both cocaine dependence groups were abstinent
from all type of substances of abuse for at least
4 months prior to testing, controlled by urinalysis. This
study was approved by the ethics committees of the
University of Barcelona and the Mental Health Divi-
sion of Althaia, meeting the ethical principles of the
Declaration of Helsinki. Written informed consent
was obtained from all participants, and the procedures
of the study were fully explained to them. They were
not compensated for their study participation.

Patients with schizophrenia

Sixty patients were recruited from various outpatient
programs at the Mental Health division of the Althaia
Foundation in Manresa (Barcelona). Each participant
was referred by their treating psychiatrist and had been
diagnosed according to the Diagnostic Statistical
Manual of Mental Disorders (DSM-IV-R, American
Psychiatric Association, 2002) using the Structural
Clinical Interview for DSM-IV-R Axis I Disorders
(First et al., 1998). Inclusion criteria were (i) current
diagnosis of schizophrenia or schizoaffective disorder,
and (ii) no DSM-IV-R criteria for a current substance-
induced psychotic disorder or a psychotic disorder be-
cause of a medical condition. The exclusion criteria
were unstable or severe medical illness, mental retar-
dation, history of traumatic brain injury or neurological
injury, and they had not received electroconvulsive
therapy within 12 months prior to their study participa-
tion. Twenty seven patients diagnosed of SZ and three
patients with schizoaffective disorder without DSM-
IV-R diagnosis for substance use or alcohol use disor-
ders were included (SZ—; n=30). Another twenty six
patients diagnosed of SZ and four patients diagnosed
of schizoaffective disorder and cocaine dependence
disorder (SZ+; n=30) were also included with the fol-
lowing additional inclusion criteria: (i) current DSM-
IV-R for cocaine dependence in remission for at least
4 months, and (ii) having cocaine as a main drug of
choice.

Patients with cocaine dependence without psychiatric
comorbidity

Thirty five patients were recruited from various programs
at Gressol Catalonia Man Project (Barcelona) (COC;
n=35). The inclusion criteria were (i) current DSM-
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IV-R for cocaine dependence in remission for at least
4 months, and (ii) having cocaine as a main drug of
choice. Patients were excluded if they had any history
of a psychiatric disorder other than drug dependence.

Clinical measures

Information was collected by means of a structured
interview of sociodemographic (age, marital status,
social class, schooling, and economic status) and clin-
ical variables (diagnosis, psychiatric and substance use
family history, age of onset of the disorder and/or
consumption, relapses, abstinence periods, type of
drug used, suicidal attempts, presence of organic
pathology, and type of medication. Chlorpromazine
equivalent doses (CPZ) were calculated for antipsy-
chotic medication according to Andreasen et al.
(2010) and Woods (2003). We also recorded daily
consumption of tobacco and caffeine intake. Smokers
were administered the Fagerstrom test of nicotine
dependence (Heatherton er al., 1991). Additionally,
the Clinical Global Impression questionnaire (CGI,;
National Institute of Mental Health, 1976) was applied
as a subjective measure of the clinical severity of each
participant.

Neuropsychological assessment

A neurocognitive battery composed of valid and reliable
tests was chosen from those previously used in studies
with dual diagnosis patients. The tests included the
assessment of intellectual premorbid abilities and main
executive functions related to both dorsolateral and
orbital prefrontal cortex. To obtain measures of cogni-
tive function related to dorsolateral prefrontal cortex,
we selected the Backward Digits subtest of the Wechsler
Adult Intelligence Scale-Revised (Wechsler, 1981),
Trail Making Test part B (TMT-B; Reitan and Wolfson,
1985), Tower of Hanoi (four disks version, Lezak et al.,
2004), the standard computerized version of the Wisconsin
Card Sorting Test (WCST; Heaton et al., 1993; Heaton
and Staff, 2005) as measures of working memory,
set-shifting, cognitive flexibility, planning abilities,
abstract reasoning, and problem solving, respectively.
The lowa Gambling Task (IGT; Bechara et al., 1994)
was administered to measure decision-making capacity,
as a measure of orbitofrontal cortex functioning. We
used the Vocabulary subtest (Wechsler Adult Intelli-
gence Scale-Revised) as a reliable estimate of premorbid
verbal 1Q (Lezak er al., 2004). All subjects completed
the full battery.

Statistical analysis

Demographic and clinical data were explored with one-
way analysis of variance in the cases of continuous data
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and chi Square test for categorical data. Differences in
neuropsychological performance between groups were
analyzed with one-way analysis of covariance for
Vocabulary, Backward digits subtests, Trail Making
Test part B (TMT-B), and multivariate analysis of
covariance (MANCOVA) in the case of the Tower of
Hanoi, WCST, and IGT with direct scores as dependent
variables and diagnostic group (SZ+, SZ— and COC) as
between subject factor. Repeated measures MANCOVA
was also used in the case of IGT. We carried out the
same analyses with both cocaine dependence groups
(SZ+, COC) and age at onset of intake drugs (16 years
and younger, 17 years and older), considered as between
subject factors. The covariates marital status, economic
situation, CGI, number of prescribed medication, and
consumption of daily cigarettes were introduced in all
analyses. We estimated statistic partial squared Eta (np)
to measure the effect size, where a value of 0.01 was
low, 0.04 moderate, and 0.1 high. All post-hoc compar-
isons were Bonferroni corrected. Data were analyzed
using the Statistical Package for the Social Sciences
(spss version 15.0; Chicago, USA). The tests were con-
sidered bilaterally with a type I error established at 5%.

RESULTS
Sociodemographic and clinical data

Groups were equivalent in age and years of schooling.
Marital status showed a higher proportion of singles in
both SZ+and SZ— groups compared with the COC
group (y>=12, 61; p=0.002). The economic situation
revealed a higher proportion of active employees with
a lower proportion of patients receiving a disability
pension from the government in the COC group

compared with SZ+and SZ— groups (y*=22, 32;
p <0.0001). Table 1.

Table 1. Descriptive statistics (frequencies, mean, and standard error,
depending on the case) of sociodemographic data for the three groups of patients
Sociodemographic data ~ SZ+ (N=30) SZ— (N=35) COC (N=35)
Age (years) 36.80+7.47 38.70+£8.72 36.37+£6.72
Marital status

Single (%) 83.3 86.7 51. 4

Stable partner (%) 6.7 8.6

Married (%) 33 11.4

Separate/Divorced (%) 10.0 10.0 28.5
Years of study 9.14+2.01 9.66 +2.44 9.58 £2.23
Economic situation

Active (%) 13.3 16.7 429

Disability pension (%) 53.3 80.0 17.1

Unemployed (%) 16.7 20.0

No income (%) 16.7 33 20.0

SZ+, schizophrenia with comorbid cocaine dependence; SZ—, schizophrenia
without comorbid cocaine dependence; COC, cocaine dependence without
psychiatric comorbidity.
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Regarding clinical data, the SZ groups did not differ
in the age of psychiatric disorder onset and mean dura-
tion of illness. The comparisons between the
three groups did not reach significance in psychiatric
nor substance use family history, number of suicidal
attempts, number of medical comorbidities, and daily
intake of caffeine. Otherwise, significant differences
were found in number of daily prescribed medications
(F (2. 93y=41.87; p=0.0001; 175 =0.47). Post-hoc anal-
ysis showed that the two SZ groups were taking more
daily medications than the COC group (p <0.0001),
especially both typical and atypical antipsychotics
with higher intake of doses of CPZ equivalents
(F (2, 93y=23.59; p=0.0001; np 0.33), without differ-
ences between both SZ groups. The SZ + group showed
higher daily consumptlon of cigarettes (F (2, 93y=5.30;
p=0.007; 77 =0.10) with respect to the SZ— group
(p=0.002) and the COC group (0.027), and also
hlgher nicotine dependence on the Fagerstrom test
(y*=6.21; p=0.04) without differences between
SZ— and COC groups. The CGI showed main effects
(F (2. 93)=25.35; p=0.0001; 77p 0.35) being the COC
group significantly better compared with SZ— and SZ+
groups (p=0.0001). It is noteworthy that the onset of
substance dependence preceded the onset of psychosis
in all SZ+ patients (Table 2).

Concerning the data on substance use dependence,
SZ+ and COC groups did not differ in the type of
consumption, number of substance use, months of
abstinence, and number of relapses. Although all patients
were dependent on cocaine, most of them were polydrug
users. Thus, SZ+ showed a higher frequency of cannabis
use than COC group (12:8.40; p=0.004), with no
differences in the frequency of other substance of abuse.
SZ+ group started the consumption at an earlier age than
COC group (F (.63y=4.54;p=0.037, 77% =0.06) (Table 3).

Executive functions

The results of the neuropsychological assessment for
each group of the sample are shown in Table 4, as well
as the results of comparisons between groups. We did
not found differences between groups in the direct
score of both Vocabulary and Backward digits subtests
nor in the TMT-B reaction time.

We found a better performance of the SZ+ and COC
group compared with the SZ— on the Tower of Hanoi
with fewer errors and shorter reaction time (p =0.05) to
complete the task. Despite the good performance of the
COC group, they required a higher number of move-
ments to finish the tower compared with the SZ+ group
(p=0.007). The SZ+ and COC groups also performed
better than the SZ— group in the WCST, with fewer
total and non-perseverative errors, more conceptual
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Table 2. Descriptive statistics (frequencies, mean, and standard error, depending on the case) of the clinical data for the three groups of patients

Clinical data SZ+ (N=30) SZ— (N=30) COC (N=35)
Psychiatric diagnosis (% = 100)
Schizophrenia (n=27) 90.0% (n=26) 86.6%
Schizoaffective (n=3) 10.0% (n=4) 13.3%
Age of psychiatric disorder onset (years) 23.46+£6.13 2424 +£7.26
Mean duration of illness (years) 13.42+8.06 14.55+£8.75
Number of relatives with SUD 0.22 £0.57 0.07£0.57 0.23+0.59
Number of relatives with psychiatric disorder 0.68 £0.90 0.67 £0.66 0.49+£0.74
Number of suicidal attempts 0.90+1.37 0.40+0.72 0.34+£0.87
Number of medical comorbidities 0.57+£0.77 0.60+0.77 0.4640.78
Daily number of medications® 327+1.53 3.10+1.21 0.69£1.10
Typical antipsychotics (%) 50 233 29
Atypical antipsychotics (%) 93.3 96.7 5.7
Anticholinergics (%) 26.7 33
Antidepressants (%) 33.3 30.0 11.4
Mood stabilizers (%) 23.3 36.7 11.4
Anxiolytics (%) 36.7 333 8.6
Other medication (%) 26.7 16.7 20
CPZ equivalents ° (mg) 437.31+£276.83 499.57 +467.24 21.42+£71.00
Clinical Global Impression (CGI) 4.80+0.96 4.40+0.72 3.26£1.01
Daily number of cigarettes 21.73£15.94 11.50£12.74 14.74 £8.08
Fagerstrom Score 5.21+£2.75 3.23+3.48 3.86+£2.48
No dependence (%) 16.7 50.0 17.1
Low dependence (%) 10.0 20.0
Moderate dependence (%) 333 26.7 514
High dependence (%) 36.7 23.3 11.4
Daily Number of coffees (cups) 1.83+£1.87 1.33+1.49 1.66+1.43
Other daily beverages with caffeine 1.07 £1.08 0.80£1.09 091£1.26

“Percentage will not total to 100 as each participant may be taking more than one medication.

°Chlorpromazine equivalents.

SZ+, schizophrenia with comorbid cocaine dependence; SZ—, schizophrenia without comorbid cocaine dependence; COC, cocaine dependence without

psychiatric comorbidity.

Table 3. Descriptive statistics (frequencies, mean, and standard error,
depending on the case) of substance use for SZ+ (schizophrenic with
comorbid cocaine dependence) and COC (cocaine dependence without
psychiatric comorbidity) groups

Substance use data SZ+ (N=30) COC (N=35)
Type of intake
One substance (%) 6.9 20
Two substances (%) 17.2 239
Polydrug use (%) 759 57.1
Number of substances used 3.62+1.61 3.14+1.53
Substance abuse/dependence *
Cocaine (%) 100 100
Cannabis (%) 86.2 48.6
Alcohol (%) 72.4 68.6
Ecstasy (%) 41.4 25.7
Hallucinogens (%) 27.6 14.3
Opioids (%) 27.6 28.6
Sedatives (%) 10.3 2.9
Months of abstinence 13.42+1.71 9.14+5.07
Number of relapses 1.12+1.30 0.54£1.03
Age of intake onset (years) 16.15+£2.31 20.00 £8.27
Mean duration of SUD (years) 18.78 +8.73 15.60+7.16

“Percentages will not total to 100 as each participant may be taking more
than one substance of abuse.
SUD, substance use dependence.

level responses and higher number of categories
achieved (p <0.05). No more differences between
groups were found in other responses of the WCST.
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Although the repeated measures MANCOVA analysis
for the IGT did not reach significant differences between
groups, the MANCOVA analysis showed a better
performance of the COC group compared with the
SZ— in the last test trial (»p =0.01) and in the total score
(p=0.05), without difference to the SZ+ group. We did
not obtain statistical significance between SZ+ and
SZ— groups (Figure 1).

The influence of age of onset of substance use

In order to explore the interacting effects among diag-
nostic groups and age of onset of substance use, first,
we explored the differences in sociodemographic and
clinical data between groups (SZ+ vs COC) and age of
onset of consumption (16 years or younger vs 17 years
or older). Although we did not find differences in these
variables regarding age of onset of consumption, the
differences between diagnostic groups were maintained
for marital status, economic situation, CGI, number of
prescribed medications, and cigarette smoking. They
were introduced in the following analyses as covariates.
All post-hoc comparisons were Bonferroni corrected.
The analyses considering only the differences between
diagnostic groups (SZ+ vs COC) showed main effects
for the TMT-B test (F (1. 64)=5.18; p=0.027; 12 =0.08),
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Table 4. Mean scores and standard deviations of the three groups of patients in the neuropsychological tests, together with the results of the MANCOVAs

carried out and the significant contrasts among the groups

Test executive functions Groups MANCOVA
SZ+ (N=30) SZ— (N=30) COC (N=3)5) F Effect size Contrast”
Vocabulary (WAIS-III)
Direct score 40.72+9.05 42.76 +£6.93 43.02+6.60 0.87 0.02
Tower of Hanoi
Number of movements 23.41+8.78 26.63 £8.82 29.40 £9.38 3.87* 0.08 SZ—=SZ+ < COC
Number of errors 1.00+1.43 1.90 £ 1.95 1.31+1.54 3.22% 0.07 SZ->SZ+=COC
Reaction Time (seconds) 172.83 £118. 73 272.77 +183.60 169.94 +90.63 5.13%%* 0.10 SZ+, COC < SZ—
WCST
Trials administered 96.52 £ 19.05 111.17£19.25 96.60 +17.76 4.90%* 0.16 SZ+, COC < SZ—
Total correct 75.24 £9.39 79.57+£9.16 75.83 £9.99 1.60 0.03
Total errors % 20.24 +7.53 26.77+8.37 20.11£5.99 6.927#% 0.13 SZ+, COC < SZ—
Perseverative errors % 5.79+4.13 9.33+£6.50 5.51+4.21 2.49 0.05
Non-perseverative errors 14.03 +£5.08 16.63+5.61 13.89 £4.98 3.75% 0.08 SZ+=COC < SZ—
Conceptual level responses (%) 73.45+10.76 64.57+£12.93 72.63 £12.95 5.10%* 0.10 SZ+, COC > SZ—
Categories completed 5.62+0.97 490+ 1.47 5.83£0.56 4.20% 0.08 SZ+, COC > SZ—
Trials to first category 15.66 +10.12 13.93£5.40 12.97 £4.57 0.56 0.03
Failure to maintain set 1.10£1.37 1.83£2.01 1.03+1.22 1.14 0.01
Learn to learn —1.83£5.47 —5.07+£8.30 —131+2.11 1.45 0.01
Time reaction (milliseconds) 3843.66 + 1301.95 4486.43 £2091.22 2703.03 £732.90 1.74 0.00
TMT-B
Time reaction (seconds) 108.79 £50.13 107.63 £53.16 71.34+30.48 0.45 0.01
Backward digits (WAIS-III)
Direct score 4.88+1.94 4.83+1.57 6.03+1.93 1.59 0.03
IGT
Trials 1-20 —0.62+3.12 —1.79+£3.66 —0.38+5.36 1.08 0.02
Trials 21-40 —1.10£3.18 —1.03+4.44 0.00 £5.37 2.71 0.06
Trials 41-60 0.45+5.47 1.52+£6.12 2.75+£7.07 0.67 0.01
Trials 61-80 0.21£5.16 0.64 +6.41 4.19+10.39 1.29 0.03
Trials 81-100 —1.31+6.87 —0.71 £6.64 3.44+£7.55 4.55% 0.10 SZ+=COC >SZ—
Total 1.17+15.14 —1.36 +20.66 11.19 +£27.45 3.14%* 0.07 SZ+=COC > SZ—

“Detailed only for the contrasts with Bonferroni corrections that have proved significant.
SZ+, schizophrenia with comorbid cocaine dependence; SZ—, schizophrenia without comorbid cocaine dependence; COC, cocaine dependence without psy-
chiatric comorbidity; WAIS-III, Wechsler Adult Intelligence Scale III; WCST, Wisconsin Card Sorting Test; IGT, Iowa Gambling Task; TMT-B, Trail Making

Test part B.
*p <0.05
*#p <0.01
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Figure 1. Iowa Gambling Task (IGT) in the three groups of patients

through the five blocks of trials. SZ+, schizophrenia with comorbid cocaine

dependence; SZ-,

the last trial (F

schizophrenia without comorbid cocaine dependence;
COC, cocaine dependence without psychiatric comorbidity

=7.26; p=0.009; np 0.12), and the

tota] score on( the IGT (F (1, 64y=6.65; p=0.013
np 0.11), with a better performance of the COC group.
Both groups did not differ in the other measures of exec-
utive functions.
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The analyses by age of onset of substance use (16 years
old vs 17 years old), ignoring the diagnostic group,
showed maln effects in the TMT-B (F (1, 64)=12.57;
p=0.001; 77 =0.09) and in trials to ﬁrst category on
the WCST (F (1, 64y=4.08; p=0.048; np 0.06). The
better execution on both groups was obtained when
substance use started before 16 years or earlier. No
more main effects in the rest of executive functions were
found regarding the age of onset of substance use
(Table 5).

There were significant interacting effects between
diagnostic groups and age of onset of substance use
factors in the TMT-B (F (;, ¢4y=8.11; p <0.006; 775:
0.12). Figure 2 illustrates these interacting effects in
the reaction time measured by seconds. Lower reaction
time to complete the test was observed in both groups
when patients began substance use at 16 years or youn-
ger. The analysis separated by groups showed that this
result was true only for the SZ+ group. The difference
in the reaction time on the TMT-B was not signifi-
cant between those COC patients who started the

Hum. Psychopharmacol Clin Exp 2013; 28: 29-39.
DOI: 10.1002/hup



EXECUTIVE FUNCTIONING IN DUAL DIAGNOSIS 35

Table 5.

Mean scores and standard deviations for neuropsychological variables for SZ+ (schizophrenia with comorbid cocaine dependence) and COC

(cocaine dependence without psychiatric comorbidity) differentiated by age of onset of substance use

Neuropsychological variables SZ+

coC

16 years and younger (N=20) 17 years and older (N=10) 16years and younger (N=18) 17 years and older(N=17)

Age onset of substance use (years) 15.254+0.91 19.40£3.06 14.61+1.24 25.71 £8.74
Vocabulary (WAIS-III)
Direct score 40.95+9.55 40.50+7.93 42.16 £7.20 43.944+5.98
Tower of Hanoi
Number of movements 23.60 £ 6.60 23.00 £ 12.90 31.67£9.28 27.00+9.15
Number of errors 0.70+£0.92 1.67+2.12 1.28+1.52 1.35+1.61
Reaction time/seconds 162.60 +98.31 195.56 +159.81 185.89 £93.92 153.06 £ 86.55
WCST
Total correct 74.15+9.61 77.67 £8.94 76.28 £10.71 75.354+9.48
Total errors % 20.20+7.53 20.33 +£8.01 18.17+5.42 22.18+6.02
Perseverative errors % 5.60 £4.38 6.22+£3.73 4.78 £3.96 6.29+£4.45
Non-perseverative errors 14.15£5.24 13.78 £4.99 12.28 £3.84 15.59 £5.58
Conceptual level responses (%) 73.35+£10.55 73.67+11.87 73.17£16.15 72.06 £ 8.87
Categories completed 5.70+£0.92 544+1.13 5.94+£0.23 5.71+£0.77
Trials to first category 13.65+6.71 20.11 £ 14.80 12.50+4.26 13.47+4.96
Failure to maintain set 0.95£1.39 1.44+1.33 0.94+1.25 1.12+£1.21
Learn to learn —2.50+6.40 0.33+1.93 —1.44+£2.06 —1.18+2.21
Time reaction (milliseconds) 3711.45+1198.26 4137.44 +1543.32 2786.83 +727.06 2614.29 4+750.67
TMT-B
Time reaction (seconds) 90.50+21.79 149.44 +70.51 67.94+23.18 74.94+37.11
Backward digits (WAIS-III)
Direct score 5.28+2.02 4.00+1.51 5.724+1.80 6.354+2.06
IGT
Trials 1-20 —1.00+3.14 0.224+3.07 0.75 +4.37 0.00+6.32
Trials 21-40 0.90£2.71 —1.56+4.21 0.63 +£5.04 0.63+5.78
Trials 41-60 0.45+5.60 2444487 1.004+7.30 4.50+£6.59
Trials 61-80 0.60£5.91 2.00£2.23 2.25£9.03 6.13£11.55
Trials 81-100 0.70 £7.54 2.67+£5.19 3.50+£5.13 3.38£9.57
Total —1.10+16.29 6.224+11.42 6.75+19.68 15.63 +33.58

WAIS-III, Wechsler Adult Intelligence Scale III; WCST, Wisconsin Card Sorting Test; IGT, lowa Gambling Task; TMT-B, Trail Making Test part B.
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Figure 2. Reaction time (seconds) on Trail Making Test part B (TMT-B)
by groups x age of onset of substance use (16 years or younger, 17 years or
older). Fewer seconds indicate better execution on the task. SZ+, schizo-
phrenia with comorbid cocaine dependence; COC, cocaine dependence
without psychiatric comorbidity

consumption before 16 years or at 17 years or older. In
contrast, those SZ+ patients who started the consump-
tion before 16 years performed better on this task than
those SZ+ patients who started the consumption at age
17 years or later. In spite of this effect, both early and late
consumers in the SZ+ group performed worse than the
COC group in the TMT-B. No other interacting effects
were found.
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DISCUSSION

This study intended to clarify the existing literature
about neurocognition in patients with SZ+, especially
those with cocaine dependence. Although we focused
on cocaine dependence, most of our patients were
polydrug users, with a high prevalence of cannabis
and alcohol, especially in the SZ+ groups. This pattern
of consumption is consistent with other research
(Rabinowitz et al., 1998; Sevy et al. 2001). Given the
great rates of consumption of both cannabis and alcohol
as substances affecting the cognitive state between
groups, all the analyses were performed again control-
ling for these substances. We obtained similar results
to the previous ones without appreciable differences.
Although we have matched the groups in marital status,
economic situation, clinical state, daily prescribed medi-
cations, and daily cigarette smoking because significant
differences emerged between groups, we must highlight
that it was an artificial adjustment that only removed part
of the variance on the results. Our study is comprised of
non-randomized groups, and the differences between
them were meaningful characteristics of each group,
and therefore they cannot be successfully controlled.

Hum. Psychopharmacol Clin Exp 2013; 28: 29-39.
DOI: 10.1002/hup



36 1. BENAIGES ET AL.

Moreover, as shown in Table 2, three subjects in the SZ+
group and four subjects in the SZ— group were suffering
from schizoaffective disorder. Because schizoaffective
patients may have better neuropsychological perfor-
mance than SZ ones, we excluded these subjects and
the analysis were conducted again. The results were very
similar to the previous ones. All these considerations are
important for interpreting our results.

Executive functioning in SZ+ patients

In order to confirm or refute the vulnerability hypothesis,
our first aim was to test higher frontal related functions
in both SZ+ and COC groups and also in the SZ— group.
As we expected, the SZ+ and COC groups showed
better executive functioning sensitive to dorsolateral
prefrontal function compared with the SZ— group, with
little difference between them. This is in agreement with
the hypothesis of a better executive functioning in the
SZ+ patients to obtain illegal drugs, especially those
difficult to get such as cocaine (Schnell et al., 2009).

Regarding the decision-making task linked to orbito-
frontal function, the COC group showed a better perfor-
mance compared with the SZ—, whereas the SZ+ group
did not differ from the other two groups. Although Sevy
et al. (2007) also did not find differences in the IGT
between SZ+ and SZ—, our results may be because of
the large variance of net scores in the IGT performance.

Even though we measured the premorbid verbal intel-
ligence, this is different to social premorbid functioning.
It would be interesting that future studies incorporate
measures of premorbid social functioning and its rela-
tion to executive functioning in SZ patients.

Our results only partially support the vulnerability
hypothesis. Although a higher performance in prefron-
tal related functions and an onset of substance use
preceding the onset of psychosis were found in our
sample, we did not find an earlier onset of psychosis
in SZ+ compared with SZ— as did Jockers-Scheriibl
et al. (2003), Green, et al. (2004), and Arendt, et al.
(2005). Several other studies also did not find an
earlier onset of psychosis in SZ+ patients (Veen et al.,
2004; Boydell et al., 2007; De Rosse et al., 2010; Sevy
et al., 2010). In agreement with Schnell, et al. (2009), it
is possible that these patients may have noticed the
initial symptoms earlier, and they may have developed
relatively efficient strategies to deal with their symp-
toms before being referred to psychiatric services. This
is consistent with a better executive functioning in
SZ+, which allows them to handle their demands
more successfully than SZ—. No difference in family
psychiatric history was found between SZ+ and SZ—
(Table 2), but the fact that these data were self-reported
by patients may account for the lack of differences.
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Taken together, our results show higher dorsolateral
prefrontal-related functions in SZ+ and COC compared
with SZ—, as well as an onset of SUD before the onset
of SZ according to the lower biological vulnerability
hypothesis. However, these results should be interpreted
with caution. The lack of differences in the orbitofrontal
functioning, age of psychosis onset, and family psychi-
atric history between SZ+ and SZ— may be arguments
against the vulnerability.

Despite this, the most probable reason for a better
executive functioning in SZ+ is that of their lower
threshold to develop psychosis resulting in better
cognitive abilities, whereas SZ— may have other neuro-
biological vulnerabilities like subtle brain alterations
resulting in cognitive deficits. Thus, substance intake
may trigger psychosis by disruptions in the dopaminer-
gic system in patients with lower biological vulnerability
to psychosis that had normal cognitive abilities, rather
than improve cognition because the adverse effects of
substances of abuse in SZ patients have been demon-
strated in several studies.

The relatively small sample size, large deviations on
IGT net scores, and the use of self-reported informa-
tion together with the lack of premorbid social func-
tioning measures in our study could be responsible
factors of this partially unsupported hypothesis. Future
studies should consider these factors incorporating
large samples and genetic measures that would allow
elucidating the weight of the genetic load in SZ
patients with and without comorbid SUD. Measures
of orbitofrontal functioning should be added in the
cognitive assessments of dual diagnosis patients given
their absence in most of the preceding works.

The influence of age of onset of substance use

The second aim was to elucidate the effect of substance
use onset on executive functioning in patients with
cocaine dependence with and without SZ comorbidity
in remission according to earlier consumers (onset at
16 years or before) and later consumers (onset at 17 years
or later). The COC group was better at set-shifting and
making decisions indicated by a better performance on
TMT-B and IGT than the SZ+ group. Surprisingly,
when we analyzed the effect of age of substance use,
earlier consumers performed better in TMT-B and in
trials to first category on the WCST. Similarly, the anal-
yses between groups and age of onset of substance use
show interacting effects only in TMT-B, the better
performance being in earlier SZ+ consumers than later
SZ+ consumers.

Because cocaine dependence mainly affects both
dopaminergic and catecholaminergic systems (Block
et al., 2002; Krystal et al., 2005), we expected that

Hum. Psychopharmacol Clin Exp 2013; 28: 29-39.
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substance use before these systems reach maturation
will lead to more deleterious neuropsychological
effects than after the age of 17years, when these
systems have already concluded their maturation
(Sundram, 2006). We also expected that these effects
on earlier consumers would be more obvious on exec-
utive functioning because the prefrontal cortex ends
their maturation process in late adolescence, after the
age of 17 years, through pruning of exuberant synapses
and myelination of axons (Woo and Crowell, 2005).
However, Jockers-Scheriibl et al. (2007) obtained
similar results in SZ+ and control cannabis users with-
out psychiatric comorbidity. They found that SZ+
performed better on the digit symbol Substitution
Test and in the variable “other errors” for the WCST
when cannabis use had begun before the age of
17 years, but performed worse when consumption
had started at 17years or later. Otherwise, those
controls who had cannabis abuse at 16years or
younger were worse in these tasks than those who
had started cannabis abuse at 17 years or later. So, they
find a certain preservative effect of cannabis use in
those SZ+ patients who started the consumption at an
early age. Unlike these authors, we only find a better
performance of the earlier consumers in the SZ+
group, but the COC group did not show significant
difference between earlier and later consumers in
TMT-B. Further, both earlier and later SZ+ consumers
performed worse in this task than earlier and later COC
consumers (Figure 2). Hence, our results did not show
a positive effect of substance use, mainly of cocaine
use, in subjects with SZ+ compared with COC. We
only found differential effects on SZ+ patients when
their started consumption before the age of 16 years
than at age of 17 years or later.

We were not sure about the explanation for the
differential effects among earlier and later substance
use in SZ+ patients. Development of higher-order
association cortices including parietal, superior tempo-
ral, and prefrontal regions underlying maturation of
executive functions among other cognitive functions
(Casey et al., 2000; Sowell et al., 2001) occurs during
late adolescence. Therefore, these higher-order func-
tions are expected to be more impacted by earlier use
of drugs. Despite, we used the Bonferroni correction
method in order to avoid the occurrence of type I error,
that is, detecting an effect when there is none, our
results are clearly counterintuitive. The little sample
size in the analyses carried out by groups and age of
onset of substance use could be inducing the occur-
rence of this type of error. It should be noted that
our aim to explore the effect of substance use onset
on neurocognition has an exploratory character.

Copyright © 2012 John Wiley & Sons, Ltd.
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Further, the participants of our sample were mostly
polyconsumers, and we were not able to study the
specific impact of each substance of use because of
the small sample size.

Future research is needed to determine the influence
of substance use in the brain of the SZ+ patients
depending on the age of onset of intake. This knowl-
edge could have many implications for the prevention
of substance use in patients at risk of developing SZ in
later ages.

Despite this, our results do not seem affected by
the residual effects of substance use because of the
extensive abstinence time. The fact that our sample is
comprised only of males eliminates the influence of
gender-related variables. The inclusion of two SZ
groups, with and without cocaine dependence, and a
group with cocaine dependence without SZ, allows
for a more comprehensive understanding of the effects
of substance use on SZ+ versus non-SZ patients. All
these are lacking factors in many of the preceding
works. Nevertheless, our study is not free of some
limitations.

One of the most important limitations in our study is
the fact that we did not perform a standardized assess-
ment of SZ symptoms. The difference in neurocognitive
functioning between SZ patients with and without
cocaine dependence may be linked to differences in
general psychopathology, mainly to differences in
positive and negative symptoms in these two groups.
Although we assessed the clinical state by the CGI,
unfortunately it is not sufficient as a measure of the
clinical severity of the symptomatology.

The fact that both SZ groups were taking more daily
medication than COC group, as well as a greater
amount of CPZ equivalents, may have a direct influ-
ence on neuropsychological functioning. This could
explain some of the differences found between both
SZ groups and the COC group. Although we intro-
duced the medication as a covariate in the analyses, it
should be noted that we are not able to control their
effect over neuropsychological performance because
it is a clinical idiosyncratic characteristic of each
group, as we mentioned earlier. Other limitations such
as a relatively small sample size, the retrospective
characterization of lifetime drug use obtained by
self-reporting, and the naturalistic design of the study
may have influenced our results. However, we obtained
a suitable effect size in the analysis, and our results agree
with most of the preceding works. Prospective studies,
as well as future works incorporating genetic and neuroi-
maging measures in addition to cognitive assessments
would help to clarify the current knowledge gaps about
neurocognition of dual diagnosis.

Hum. Psychopharmacol Clin Exp 2013; 28: 29-39.
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CONCLUSIONS

This study shows a very similar pattern of executive
functioning in SZ+ and COC groups. Both groups
performed better on dorsolateral prefrontal related tasks
than SZ—. These results agree with the current assump-
tion of an SZ+ belonging to a subgroup with a lower
genetic vulnerability; and as a consequence, they exhibit
higher cognitive abilities, making them better able to
obtain drugs of abuse. Concerning the influence of age
of onset of substance use in cognition, we only found
differences on set-shifting between earlier and later
consumers in SZ+ patients, without differences between
earlier and later consumers in the COC group. Despite
this, the SZ+ group showed more deleterious effects
than the COC group on set-shifting regardless of the
age of onset of intake.
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Resumen:

Todavia lejos de dilucidar el perfil neurocognitivo de los pacientes duales, la
investigacion actual sugiere que el rendimiento cognitivo en PD depende del
dominio cognitivo evaluado, la edad de los sujetos y de la sustancia principal de
abuso. Mientras el funcionamiento ejecutivo de los duales suele estar mejor
conservado, las funciones de memoria y atencion verbal suelen hallarse mas
comprometidas. La edad juega un papel importante dado que los pacientes de
mayor edad suelen presentar un déficit cognitivo adicional al del trastorno
psiquiatrico, debido a la probable expresion de las consecuencias neurotoxicas del
TUS a largo plazo, especialmente en los consumidores de alcohol y cocaina. Sin
embargo, los pacientes duales jovenes muestran un rendimiento cognitivo igual o
superior a sus homologos sin TUS, principalmente en los casos de consumo de
cannabis o policonsumo.

Material y método:

Se reuni6 una muestra de 95 hombres, de edades comprendidas entre los 20 y
los 60 afios, divididos en tres grupos. Un grupo con esquizofrenia y dependencia a
la cocaina (SZ+; n = 30), otro grupo con esquizofrenia sin dependencia a la
cocaina (SZ-, n =30), y un tercer grupo con dependencia a la cocaina sin ningin
trastorno psiquiatrico comorbido (COC, n = 35).

Se recabo informacion amplia de caracter sociodemografico y clinico mediante
una entrevista semi-estructurada y se evaluo la Impresion Clinica Global (ICG;
National Institute of Mental Health, 1976) y la dependencia a la nicotina mediante
el test de Fagerstrom (Heatherton et al., 1991). Para la evaluacion
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neuropsicologica se incluyeron los siguientes test: Subtests de Vocabulario y
Cubos (WAIS-R; Wechsler, 2001) como medida del coeficiente intelectual verbal
y no verbal premoérbido. El span atencional se evalué mediante el subtest de
Digitos (WAIS-R; Wechsler, 2001) y la memoria verbal mediante el Rey Auditory
Verbal Learning Test (RAVLT; Schmidt, 2011) que ofrece puntuaciones en la
curva de aprendizaje, la memoria verbal a corto y a largo plazo, y en el
reconocimiento. Por ultimo, el 7rail Making Test parte A (TMT-A; Reitan &
Wolfson, 1985) se administr6 como medida de la velocidad del procesamiento de
la informacion. Las puntuaciones directas de cada subtest fueron transformadas en
puntuaciones Z (media = 0 y desviacion tipica =1) y se generé un componente
cognitivo global.

Los datos sociodemograficos y clinicos fueron analizados mediante analisis
univariantes en el caso de los datos continuos y Chi cuadrado para los datos
categoriales. Las diferencias en el rendimiento neuropsicologico entre grupos, se
efectuaron con las puntuaciones Z mediante analisis unifactoriales,
multifactoriales y anélisis de medidas repetidas de la covarianza con la puntuacion
Z del subtest de cubos y la puntuacion directa del test de Fagerstrom como
covariables. Para explorar el efecto de la edad y la duracion del TUS sobre el
rendimiento cognitivo se efectuaron correlaciones y posteriormente analisis de
regresion lineal.

Resultados:

Ambos grupos SZ+ y SZ-, presentaron una mayor proporcion de solteros y
mayor desocupacion laboral respecto al grupo COC. También tomaban mas
medicamentos diarios, especialmente antipsicoticos tipicos y atipicos y
presentaban una peor ICG que el grupo COC. El grupo SZ+ fumaba mas
cigarrillos diarios y presentaba puntuaciones mas elevadas en dependencia a la
nicotina respecto a los otros dos grupos. Los grupos SZ+ y COC, no presentaron
diferencias en las variables evaluadas del TUS, excepto por un mayor consumo de
cannabis en el grupo SZ+.

Respecto al rendimiento neuropsicologico, los grupos no difirieron en los
subtest de Vocabulario y Digitos. El grupo COC presentdé mejores puntuaciones
en el subtest de Cubos respecto al grupo SZ-, sin diferencias respecto al grupo
SZ+. El grupo COC también presentd6 mejores puntuaciones en el RAVLT que
ambos grupos SZ, tanto en la capacidad de aprendizaje como en la memoria a
corto y a largo plazo, asi como en la velocidad del procesamiento de la
informacion y en el componente cognitivo global, sin diferencias entre SZ+y SZ-.
En cuanto a la influencia de la edad, el grupo SZ+ presentd correlaciones
negativas entre la edad, la memoria verbal y el componente cognitivo global. Los
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otros dos grupos no mostraron una influencia negativa de la edad sobre el
rendimiento cognitivo. El andlisis de regresion lineal mostrd la edad, pero no la
duracion del TUS, como variable explicativa del rendimiento cognitivo global en
el grupo SZ+.

Conclusiones:

El grupo COC mostr6é un mejor rendimiento cognitivo respecto a los otros dos
grupos, sin diferencias entre SZ+ y SZ-. Sin embargo, la edad reveld un efecto de
detrimento en la memoria verbal y en el rendimiento cognitivo general en el grupo
SZ+, mientras los otros dos grupos no mostraron déficits cognitivos relacionados
con la edad. Este resultado apoya la idea de un declive cognitivo que interactua
con la edad en los pacientes duales, resultando en un dafio cerebral adicional al
del trastorno psiquiatrico debido a la expresion neurotoxica de las sustancias de
abuso a largo plazo. La evaluacion neuropsicologica en los pacientes duales
mayores es necesaria para desarrollar estrategias terapéuticas apropiadas y
desarrollar terapias de rehabilitacion cognitiva. La prevencion temprana de estos
déficits en la poblacion dual puede ayudar a mejorar su funcionamiento general a
largo plazo.
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Although little is known about the combined effects of Schizophrenia (SZ) and Substance Use Dependence (SUD)
in neurocognitive functioning, the current literature points out that performance depends on the specific cogni-
tive domains, the age of individuals and the type of substance of abuse. Our aim is to elucidate, in a sample with
SZ and/or cocaine dependent individuals in remission for more than 4 months, their performance in attention,
verbal memory and speed of processing, taking into account the possible effect of both age and duration of
SUD. The total sample consisted of 95 male patients, aged 20 to 60 years, divided in three groups: one group
with SZ and cocaine dependence (SZ+), another group with SZ without cocaine dependence (SZ—) and a
third group with cocaine dependence without psychiatric comorbidity (COC). Our results show that those
SZ + who were abstinent for more than four months did not differ from their SZ— counterparts in the neuropsy-
chological functioning. Both SZ groups performed significantly worse than the COC group. A negative impact
of age on the neuropsychological performance was found in the SZ+ group, suggesting additive later cognitive
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deficits in SZ+ patients due to the long-term brain damage of SUD.

© 2012 Elsevier Inc. All rights reserved.

1. Introduction

Lifetime rates of comorbid substance use have been established for
approximately 50% in patients with schizophrenia (SZ) (Kavanagh et
al,, 2002; Regier et al.,, 1990). Although it is well-known that substance
use has a worse impact on the clinical course of SZ, its effects on cogni-
tion are less understood (Mueser and McGurk, 2012). The study of
cognitive functioning in patients with SZ with comorbid substance de-
pendence (SZ+) deserves a great consideration since cognitive deficits
are better predictors of social and functional outcomes than positive
and negative symptoms (Green, 1996; Harvey et al., 2004), especially
verbal memory (Green, 1996; Matza et al., 2006). However, after over
20 years of research on the impact of substance use on cognition in
patients with SZ, the studies show inconsistent findings. Whereas
some authors reported worse cognitive functioning in SZ+, others

Abbreviations: CGI, Clinical Global Impression; COC, Cocaine dependence without
psychiatric comorbidity; CPZ, Chlorpromazine equivalents; DSM-IV-R, Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition Text Revised; RAVLT, Rey Auditory
Verbal Learning Test; SCID-I, Structured Clinical Interview for Axis-I Disorders; SUD,
Substance use dependence; SZ—, Schizophrenia without comorbid cocaine dependence;
SZ+, Schizophrenia with comorbid cocaine dependence; TMT-A, Trail Making Test part
A; WAIS-R, Wechsler Adult Intelligence Scale-Revised.
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reported no differences and still others reported a better cognitive func-
tioning than schizophrenic patients without substance use (SZ—). In
view of these paradoxical findings some reviews and meta-analytic
studies have recently appeared in order to delineate potential explana-
tory factors that may account for these mixed results across studies
(Benaiges et al.,, 2010; Coulston et al., 2007; Potvin et al,, 2008, 2012).
Among other methodological factors, the authors of these reviews
agree with three important factors which were highlighted and summa-
rized in the review by Potvin et al. (2012); (i) the age of the individuals,
(ii) the cognitive domain assessed, and (iii) the type of preferred sub-
stance of abuse.

Generally, younger SZ + have fewer cognitive deficits compared to
SZ — patients, while older SZ + have increased cognitive deficits than
SZ — individuals of the same age, mainly those abusing alcohol. Thus,
Mohamed et al. (2006) found a cognitive decline in SZ+ patients
aged over 55 years with current alcohol abuse/dependence compared
to those aged 45 to 55 years, and also compared to SZ— patients in
learning and memory abilities. Similarly, Bowie et al. (2005) and
Manning et al. (2007) also found a poorer execution on attention
and memory functioning on SZ+ with alcohol users who were in
their 40s and 50s compared to their SZ— counterparts. In this line,
Allen et al. (2000) found an acceleration of the cognitive deficit in
SZ+ alcohol users from the age of 40 years. Therefore, it appears
that older SZ+ would present an additional cognitive damage be-
cause the neurotoxic consequences of substance consumption be-
come more obvious in a long term. In spite of this, the authors do
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not agree on at what age this cognitive decline starts to appear in
SZ + subjects. Whereas some authors suggest that the onset of cogni-
tive decline begins between 40 and 50 years old (Allen et al., 2000;
Mohamed et al., 2006), the meta-analysis by Potvin et al. (2008)
found that the patients older than 30 years started to show increased
cognitive deficits.

Regarding the specific cognitive domains, it seems that speed of pro-
cessing (Potvin et al., 2008; Schnell et al., 2009; Smelson et al., 2002,
2003) and executive functioning are relatively better in SZ+ subjects
(Herman, 2004; Joyal et al., 2003; Smelson et al., 2003; Thoma and
Daum, 2008; Thoma et al.,, 2007). In contrast, attentional and memory
functions are less understood due to a wide variety of results across
studies.

The type of substance consumed also explains part of the heteroge-
neity of the results. While studies with SZ+ cannabis and/or
polysubstance users often obtain better cognitive functioning than
SZ — patients (Herman, 2004; Jockers-Scheriibl; Potvin et al., 2005;
Schnell et al., 2009; Scholes and Martin-Iverson, 2010; Sevy et al.,
2007; Stirling et al., 2005; Thoma and Daum, 2008; Thoma et al.,
2007), the studies focused on alcohol show a worse performance of
the SZ+ groups (Allen et al., 2000; Bowie et al., 2005; Manning et
al., 2007; Mohamed et al., 2006). Although few studies examine the
impact of cocaine, those that do generally obtain impaired verbal
memory (Serge et al., 1990; Serper et al., 2000a, 2000b), while others
fail to obtain differences respect to SZ — patients (Cooper et al., 1999;
Copersino et al., 2004). Differences in the length of abstinence across
studies that focused on SZ + cocaine users may account for this dispar-
ity of findings. On the other hand, despite the high consumption of cig-
arette smoking in the schizophrenic samples, authors often do not
asses its use and therefore do not control its effect on neurocognition.
This is relevant since cigarette smoking has been shown to have ben-
eficial effects on cognitive functions enhancing dopaminergic activity
in frontal attentional networks (Kumari and Postma, 2005).

It should be noted that an interaction may exist between the age
of patients, the type of substance intake and the assessed cognitive
domain. Whereas the samples of SZ+ cannabis and polysubstance
users usually comprised young subjects showing a better executive
functioning, those samples with SZ+ alcohol users often comprised
older patients with severe impairments in verbal memory. Although
cognitive functioning seems to remain stable over time in SZ—,
verbal memory has shown inconclusive results (Bozikas and Andreou,
2011). It is unknown how verbal memory and other cognitive domains
are affected in SZ+ patients by age, especially when they are cocaine
users, due to the lack of studies examining this question.

Taking all these into consideration, our aim in this study is two-
fold. Firstly, to evaluate attention, verbal memory and processing
speed in SZ+ patients who are mainly cocaine dependent and to
compare them to SZ— patients and to patients with cocaine depen-
dence without any comorbid psychiatric disorder (COC), controlling
for the effect of tobacco consumption. Both SZ+ and COC groups
have an extensive length of abstinence in order to avoid residual
effects of substance consumption on cognition. Cognitive deficits
have been shown to improve within the first months of abstinence
(Drake et al., 1994; Tonne et al., 1995) and the cognitive recovery cor-
relates with the increasing time of abstinence in samples with mainly
cocaine dependence (O'Malley et al., 1992). Secondly, we explore the
effect of patients' age and the length of SUD in the assessed cognitive
domains in each group. Taking into account the results of the litera-
ture, we expect a better performance of the COC group compared to
both SZ groups. In contrast, more harmful effects can be expected
on the neuropsychological functioning in the SZ+ group compared
to SZ— , especially in those of an older age and greater duration of
SUD, due to their additive negative impact on neurocognition. This re-
sult would represent a proof of cognitive decline in older SZ+ due to
the additive effects of the psychiatric diagnosis and substance use
interacting with age.
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2. Material and methods
2.1. Participants

In a cross-sectional study design, we enrolled 95 male patients,
aged between 18 and 60 years, divided in three groups. Two groups
with schizophrenia/schizoaffective disorder with cocaine dependence
(SZ+; n=230) or without any comorbid substance use (SZ—; n=30),
admitted to “The social club program” at the Mental Health Division
of the Althaia Foundation in Manresa (Barcelona). The third group
comprised patients with cocaine dependence without any comorbid
psychiatric disorder (COC; n=35) under treatment in the therapeutic
community of the Gressol Catalonia Man Project (Barcelona). Both
cocaine dependent groups were abstinent for at least 4 months, con-
trolled by urinalysis. Data were collected between January 2010 and
December 2011.

Each participant was consecutively referred by their treating psychia-
trist, who was blind to the aims of the study. The patients had been diag-
nosed according to the DSM-IV-R (2000), using the Structural
Clinical Interview for DSM-IV-R Axis I Disorders (SCID-I; First et al.,
1998). The inclusion criteria were: (1) current diagnosis of schizophre-
nia/schizoaffective disorder and/or current diagnosis of cocaine depen-
dence in remission for at least 4 months; (2) male gender; and (3) age
between 18 and 60 years. Both cocaine dependent groups (SZ+ and
COC) had the following additional criteria: (4) having cocaine as a main
drug of choice; and (5) absence of relapses at least one month before
their participation in the study. It should be noted that poly-substance
users were not excluded. The exclusion criteria were: no DSM-IV-R
criteria for a current substance induced-psychiatric disorder or psychiat-
ric disorder due to a medical condition, unstable or severe medical illness,
mental retardation, history of traumatic brain injury or neurological
injury, and they had not received electroconvulsive therapy within
12 months prior to their study participation. Patients in the COC group
were also excluded if they had any history of psychiatric disorder other
than drug dependence.

This study was approved by the ethics committees of the Univer-
sity of Barcelona and the Mental Health division of Althaia, meeting
the ethical principles of the declaration of Helsinki. All participants
provided written informed consent after the study procedure was
fully explained to them. They were not compensated for their partic-
ipation in the study.

2.2. Clinical measures

Information was collected by means of a structured interview of
sociodemographic (age, marital status, schooling and economic status)
and clinical variables (diagnosis, psychiatric and substance use family
history, age of onset of the disorder and/or onset of consumption, re-
lapses, abstinence periods, type of drugs used, lifetime use, suicidal at-
tempts, presence of organic pathology and medication). We confirmed
the self-reported data by patients with the medical history of the data-
base of the hospital and with their treating psychiatrist. Chlorpromazine
equivalent doses (CPZ) were calculated for antipsychotic medication
according to Andreasen et al. (2010) and Woods (2003). We also
recorded daily consumption of cigarettes and cups of coffee as well as
other intake of beverage with caffeine, such as tea or cola. Smokers
were administered the Fagerstrom test of nicotine dependence
(Heatherton et al, 1991). Additionally, the Clinical Global Impression
questionnaire (CGI; National Institute of Mental Health, 1976) was ap-
plied as a subjective measure of the clinical severity of each participant.

2.3. Neuropsychological assessment

Cognitive functioning was assessed by a battery of cognitive mea-
sures routinely used in studies with individuals with schizophrenia.
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The Vocabulary and Block Design subtests of the Wechsler Adult
Intelligence Scale-Revised (WAIS-R) were administered to assess
their premorbid Verbal and Non Verbal IQ, respectively (Lezak et al.,
2004).

Attention Span was assessed with the Digit Span Subtest
(WAIS-R). Verbal learning and memory variables were assessed
with the Rey Auditory Verbal Learning Test (RAVLT; Schmidt,
2011). The RAVLT involves the repeated administration of a 15
word list (List A) presented in a fixed order and a total sum of total
learned words over the five trials (A1-A5) as a measure of learning.
A second interference word list (List B) is then presented for one
trial and the subject is asked to recall the items from that list. Imme-
diately following List B, a short delay free recall of List A is conducted
as a measure of short term memory (A6). Free recall of the list is
asked again after a 20 minute delay (A7) as a measure of delayed re-
call. Recognition of List A (A/15) is measured immediately following
the long delay recall using a yes or no recognition format in a list with
35 distractor words. We counted the amount of well-recognized
words from the target list relative to the distractor words. Finally,
the Trail Making Test part A (TMT-A; Reitan and Wolfson, 1985)
was administered as a measure of processing speed.

The evaluations were performed in a fixed order. First, the RAVLT
trials 1-5, list B and immediate recall were administered, followed

by the Vocabulary, Block Design, Digits WAIS subtests, and TMT.
After approximately 20 min, the RAVLT delayed recall and recogni-
tion were administered.

Raw scores on the neurocognitive tests were transformed to Z scores
(mean=0; SD=1), based on the normative data for the RAVLT
measures (Schmidt, 2011), the WAIS-R subtests (Wechsler, 2001) and
TMT-A (Spreen and Strauss, 1998). Averaging the Z scores of eight
neurocognitive measures (total learned words, short term memory,
delay memory, recognition, Vocabulary, Block Design, attention span,
and processing speed) generated a neurocognitive composite Z score.

2.4. Statistical analysis

Data were analyzed using the Statistical Package for the Social Sci-
ences (SPSS; version 15.0). Group differences in demographic and clin-
ical data were explored with one-way analysis of variance (ANOVA) for
continuous data. Categorical data were examined by non parametric Chi
Square test (marital status, economic situation, living situation, type of
medical comorbidities, and type of psychotropic medication, type of
psychiatric diagnosis, type of intake, type of substance/dependence
and degree of nicotine dependency). Differences in neuropsychological
performance were explored with one-way analyses of covariance
(ANCOVA's) in the case of Vocabulary, Block Design and Digits subtest,

Table 1
Sociodemographic and clinical data for the three groups of patients and the statistical contrasts carried out.
Sociodemographic data SZ+ SZ— cocC Statistical
(N=30) (N=35) (N=35) contrasts
Age (yr) 36.80+7.47 38.70+8.72 36.37+6.72 F=0.50
Marital status v=1261""
Single 83.3% 86.7% 51.4%
Stable partner 6.7% 8.6%
Married 3.3% 11.4%
Separate/divorced 10.0% 10.0% 28.5%
Years of schooling 9.14+£2.01 9.66 4-2.44 9.584+2.23 F=0.92
Economic situation 2 =2232"""
Active 13.3% 16.7% 42.9%
Disability pension 53.3% 80.0% 17.1%
Unemployed 16.7% 20.0%
No income 16.7% 3.3% 20.0%
Clinical data
Psychiatric diagnosis x*=0.30
Schizophrenia 90.1% 86.8%
Schizoaffective 9.9% 13.2%
Age of psychiatric disorder onset 23.46+6.13 yr 24244726 yr F=0.19
Mean duration of illness (yr) 13.42 +8.06 yr 14.55+8.75 yr F=0.21
Number of relatives with SUD 0.2240.57 0.074+0.57 0.234+0.59 F=1.00
Number of relatives with psychiatric disorder 0.68 +0.90 0.67 4 0.66 0.494+0.74 F=0.64
Number of suicidal attempts 0.90+1.37 0.4040.72 0.344-0.87 F=2.80
Number of medical comorbidities 0.5740.77 0.6040.77 0.4640.78 F=0.30
Daily number of medications 3.41+145 3.10+1.21 0.69+1.10 F=146.48"""
Typical antipsychotics 36.7% 20.0% 2.9% 2 =19.58 “**
Atypical antipsychotics 70.0% 70.0% 5.7% ¥2=66.66"""
Antidepressants 23.3% 30.0% 11.4% ¥?=5.37
Mood stabilizers 23.3% 33.3% 8.6% 2= 7.56"
Anxiolytics 33.3% 26.7% 8.6% = 6.07"
Other medication 20.0% 30.0% 20% ¥?=091
CPZ equivalents 437.31+276.83 499,57 £ 467.24 21.42+£71.00 F=23.59"""
Clinical global impression (CGI) 4.80+0.96 4.40+0.72 3.26+1.01 F=2535""
Daily number of cigarettes 21.734+15.94 11.50+12.74 14.74 +8.08 F=530"
Fagerstrom score 521+£275 3.23+3.48 3.864+2.48 F=3.59"
No dependence 16.7% 50.0% 17.1%
Low dependence 10.0% 20.0%
Moderate dependence 33.3% 26.7% 51.4%
High dependence 36.7% 23.3% 11.4% 2= 621"
Daily number of coffees (cups) 1.83+1.87 1.33+1.49 1.66 +1.43 F=0.75
Other daily beverages with caffeine 1.0741.08 0.8041.09 091+1.26 F=040

?Percentages will not equal 100 as each participant may take more than one medication.

SZ+: Schizophrenia with comorbid cocaine dependence; SZ—: Schizophrenia without substance dependence; COC: Cocaine dependence.

* p<0.05.
** p<0.01.
**E p<0.001.
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Table 2
Descriptive statistics (frequencies, mean and standard error, depending on the case)
for substance use data.

Substance use data SZ+ cocC Statistical contrasts
(N=30) (N=35)

Type of intake x*=0.17
One substance 6.9% 20%
Two substances 17.2% 23.9%
Polydrug use 75.9% 57.1%

Number of substances used 3.62+1.61 3.14+153 F=097

Substance abuse/dependence®
Cocaine 100% 100%
Cannabis 86.2% 48.6% x2=8.40""
Alcohol 72.4% 68.6% ¥>=0.17
Ecstasy 41.4% 25.7% x?=1.48
Hallucinogens 27.6% 14.3% ¥=1.52
Opioids 27.6% 28.6% ¥>=0.02
Sedatives 10.3% 2.9% ¥?=1.40
Months of abstinence 1342+£1.71 9144507 F=241
Number of relapses 112+130 054+1.03 F=3.20
Age of intake onset (yr) 16.15+2.31 20.00+827 F=454"
Mean duration of SUD (yr) 18.784+8.73 15.604+7.16 F=2.65

“Percentages will not equal 100 as each participant may take more than one substance
of abuse.

*p<0.05.; **p<0.01.; **p<0.001.

SZ+: Schizophrenia with comorbid cocaine dependence; SZ—: Schizophrenia without
substance dependence; COC: Cocaine dependence.

as well as in the TMT-A and in the neurocognitive Z score. Multivariate
analysis of covariance was applied in the RAVLT test. A repeated
measures multivariate analysis of covariance (RM MANCOVA) was
conducted to examine the extent of learning over the five trials of
RAVLT List A (A1-A5). In all cases, we introduced the Z score of the
Block Design subtest and the scores of the Fagerstrom test as covariates.
In order to explore the effect of age on the cognitive performance in
each group, as well as the effect of the years of duration of SUD on
SZ+ and COC groups, we carried out a bivariate correlational analysis
between the Z scores of the cognitive performance and age of patients
and duration of SUD. Then, we introduced the age of independent

Table 3

variables and duration of SUD in a lineal regression analysis with the
neurocognitive composite Z score as the dependent variable.

All the analyses of variance were performed with age-corrected
Z scores and were Bonferroni corrected. In all cases we estimated
the power sample considering suitable values from 0.70, as well as
the statistic partial squared Eta (yp?) to measure the effect size,
where a value of 0.01 was low, 0.04 moderate and 0.1 high. The
tests were considered bilaterally with a type I error established at 5%.

3. Results
3.1. Sociodemographic and clinical data

Regarding the sociodemographic variables, our groups were
equivalent in age and years of schooling. Marital status shows higher
rates of singles in both SZ groups compared to higher rates of married
patients in the COC group (p =0.002) as well as higher rates of SZ pa-
tients receiving disability pension from the government compared to
higher active workers in the COC group (p<0.0001).

Analyses of the clinical variables indicated a group difference in
number of medications, where both SZ groups were taking more
daily psychotropic medications than the COC group (p<0.0001),
with higher intake of CPZ equivalents in both SZ groups compared
to the COC group (p<0.0001). The SZ+ groups show higher cigarette
consumption per day than the other two groups (p<0.027) without
differences between SZ— and COC groups. Similarly, the Fagerstrom
test indicated higher scores in the SZ+ group compared to the SZ—
(p=0.011), without differences with the COC group. The qualitative
analysis of level of dependency also showed higher nicotine depen-
dence in the SZ+ group (p=0.045) compared to the SZ— and COC
groups. The CGl indicated a better clinical state in the COC group com-
pared to both SZ groups (p =0.0001). No group difference emerged in
number of relatives with psychiatric disorder or substance use depen-
dence, suicide attempts, medical comorbidities, daily number of cups
of caffeine per day or other intake of beverages containing caffeine.
Both SZ groups did not show differences in type of psychiatric

Mean scores and standard deviations [M (SD)] of the three groups of patients in the neuropsychological tests, together with the results of the analyses carried out and the significant

contrasts among the groups.

Neuropsychological tasks Groups ANCOVA/MANCOVA?
SZ+ (N=30) SZ— (N=30) COC (N=35) F Effect size Power sample Contrast
Premorbid 1Q
Vocabulary (WAIS-III). Direct score 40.71+£9.22 42.76+6.93 43.02+6.60 1.69 0.03 0.34
Block design (WAIS-III) Direct score 39324£11.44 34.93+£11.10 43,024 6.60 6.72" 0.13 0.90 SZ—<COC=SZ+
Attentional span
Digits (WAIS-III). Direct score 13.234+3.79 12204275 14.29+2.88 227 0.10 0.05
Verbal memory
AVLT (number of recorded words) 12,130 0.21 0.99 COC>SZ+, SZ—
Al 4.48+1.09 463+1.42 5.60+1.35 537" 0.11 0.83 SZ+<C0C=SZ—
A2 6.45+2.01 6.33+1.64 8.34+1.62 11.03"** 0.20 0.99 COC>SZ+,SZ—
A3 7.724£2.10 7734224 10.11+£1.90 11.09™* 0.20 0.99 COC>SZ+,SZ—
A4 8.97+2.50 8974217 11.17+1.96 8.89™" 0.17 0.96 COC>SZ+,SZ—
A5 10.03+2.33 9.77+2.54 12.204+2.05 801" 0.15 0.95 COC>SZ+,SZ—
Total words 37.79+8.87 37.43+8.52 47.43+6.85 11.76*** 0.27 0.99 COC>SZ+,SZ—
B1 (interference list) 445+1.76 4134197 4914150 0.58 0.01 0.17
A6 7344227 7.6342.59 9.63+2.71 528" 0.10 0.82 COC>SZ+, SZ
A7 7344275 6.67+3.10 9.40+2.61 6.49™" 0.13 0.89 COC>SZ+, SZ
REC A/15 12.3541.92 12274273 13.48 +1.50 2.20 0.04 0.43
Processing speed
TMT-A (seconds) 43.93418.32 4473+18.04 22.97+6.20 25,15 0.36 1.00 COC<SZ+,SZ—
Global component Z Score —0.89+£0.55 —0.98+£0.65 —0.204+0.49 12.29™ 0.22 0.99 COC<SZ+,SZ—

“The analyses were carried out with Z scores.
PResults of the RM MANCOVA for the five trials.

SZ+: Schizophrenia with comorbid cocaine dependence; SZ—: Schizophrenia without substance dependence; COC: Cocaine dependence.

* p<0.05.
# p<0.01.
*HE p<0.001.
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diagnosis (schizophrenia and schizoaffective disorder), age of onset
and mean duration of psychiatric disorder (see Table 1).

Concerning data on substance abuse, the SZ+ showed an earlier
age of onset of substance intake than the COC patients (p=0.012),
as well as higher rates of cannabis use (p=0.004), without differ-
ences in the use of other substances. No other differences between
these groups were obtained (see Table 2).

3.2. Neuropsychological functioning

3.2.1. Differences in neuropsychological functioning between groups

First, we only considered the differences in neuropsychological
performance between subject groups (SZ+, SZ— and COC), which
are summarized in Table 3. Although no differences emerged be-
tween groups in the Vocabulary subtest, the SZ— group performed
significantly worse in the non-verbal IQ than the COC group (p=
0.001), without differences to the SZ+ group. Thus, the Z score for
the Block Design subtest was introduced as a covariate in the subse-
quent analysis of variance. No differences were found regarding
Digit attentional span subtest.

The RM MANCOVA analyses for the RAVLT reached a significant
difference, being the COC group better on the learning capacity across
the five trials (A1-A5) than the SZ+ and SZ— groups (p=0.0001),
without differences between both SZ groups. The MANCOVA's analy-
ses also showed main effects in these five trials (p <0.006) with a bet-
ter execution of the COC group compared to both SZ groups, without
differences between them. The COC group also recorded more total
words across the five trials than both SZ groups (p <0.001), without
differences between SZ— and SZ+ (see Fig. 1).

Both SZ groups showed a worse short memory (A6) (p<0.003)
and a worse delay memory (A7) (p<0.002), indicated by fewer
recorded words in both trials when compared to the COC group.
The SZ— and SZ+ did not differ between them. No differences
were obtained in memory recognition (A/15) and in interference
list (B1).

The COC group also showed a better processing speed (p <0.0001)
and a better global cognitive component than the two SZ groups
(p<0.0001), without differences between the SZ+ and SZ— groups
(see Fig. 2).

3.2.2. The influence of patient's age and length of SUD in the neuropsy-
chological functioning

In order to explore the effect of patients' age and the length of SUD
in the assessed cognitive domains, bivariate correlational analyses
were performed.

While the analyses with the whole sample showed significant correla-
tions between patient's age and the Z scores of the trials A2 (p =0.048),
A3 (p=0.029) and B1 (p =0.041) of the RAVL tests, the correlational
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Fig. 1. Z scores on the RAVLT learning trials by groups. SZ-+: Schizophrenia with cocaine
dependence; SZ-: Schizophrenia without cocaine dependence; COC: Cocaine dependence.
*p<0.05; “*p<0.01; **p<0.001.
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Fig. 2. Z scores on the assessed cognitive domains by groups. *p<0.05; **p<0.01;
***p<0.001. SZ+: Schizophrenia with cocaine dependence; SZ-: Schizophrenia with-
out cocaine dependence; COC: Cocaine dependence. Note: Verbal 1Q: Vocabulary
(WAIS-III); Non Verbal 1Q: Block Design (WAIS-III); Attentional Span: Digits
(WAIS-III); Learning: Total words (RAVLT); Short Memory: Trial A6 (RAVLT); Recogni-
tion: A/15 (RAVLT); Processing Speed: TMT-A.

analyses separated by groups did not provide any significance for the
SZ—. However, the SZ+ group showed negative age correlations with
verbal memory, specifically for the five trials (A1-A5) (p<0.039), total
learning words (p=0.005), short memory (A6) (p=0.018) and delay
memory (A7) (p=10.006), as well as with the global cognitive component
(p=10.007). In contrast, the COC group showed a positive age correlation
with processing speed (p=0.047) (see Table 4).

Then, we performed bivariate correlational analyses for SZ+ and
COC groups regarding the length of SUD and cognitive performance.
No significant correlations appeared in any group.

Finally, we performed a lineal regression analysis with the global
cognitive component as the dependent variable and both patients'
age and the length of SUD as independent variables in each group of
our sample. The general model was significant only for the SZ+
group (F(332)=5.20; p=0.013), explaining 24.0% of the variance in
the global cognitive component, where the only significant variable
was age (see Table 5).

Table 4
Correlations between Z scores on the neuropsychological tasks and age of patients for
the total sample, and for SZ+, SZ— and COC groups.

Age of patients

Z scores TS SZ+ SZ— coc
Premorbid IQ
Vocabulary (WAIS-III) —0.157 —0.018 0297 0271
Block design (WAIS-III) —0.108 —0230 0121  —0.126
Attentional span
Digits (WAIS-III). —0.076 —0217 0195 0250
Verbal memory
AVLT (number of recorded words)
Al —0009 —0.403° 0071 0288
A2 —0203" —0483"" 0095 —0.184
A3 —0224" —0596" —0050 —0.032
A4 —0.148 —0394* 0105 —0.09
A5 —0.131 —0379* 0080 —0.062
Total words —0060 —0.495" 0272  0.138
B1 (interference list) —0.211* —0.179 —0.224 —0.168
A6 —0.079 —0428" 0185  —0.029
A7 —0.195 —0489™ 0043 —0.148
REC A/15 —0.097 —0279 —0.110 0.192
Processing speed
TMT-A (Seconds) —0048 —0077 —0.117 —0338"
GLOBAL COMPONENT
Z Score —0.116 —0.509™ 0052  0.174

SZ+: Schizophrenia with comorbid cocaine dependence; SZ—: Schizophrenia without
substance dependence; COC: Cocaine dependence; TS: Total sample. * p<0.05;

** p<0.01; *** p<0.001.
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Table 5
Lineal regression for the global cognitive component for the three groups of patients.

Global cognitive component

Adjusted R IV

Standardized 3 p values Tolerance VIF

SZ+ 024 Age —0.56 0.004 0.94 1.06
SUD duration  0.24 0.23 0.94 1.06
SZ— —0.03 Age 0.05 0.78 1.00 1.00
coc  —0.02 Age 0.20 0.27 0.92 1.08
SUD duration —0.09 0.58 0.92 1.08

IV: Independent Variables; SZ+: Schizophrenia with comorbid cocaine dependence;
SZ —: Schizophrenia without substance dependence; COC: Cocaine dependence; VIF:
Variance inflation factor; SUD: Substance use dependence.

4. Discussion

This study intended to clarify the existing literature about
neurocognition in SZ+ as well as to analyze the effect of age in
SZ + individuals in remission, regarding attention, memory function-
ing and processing speed, and controlling for non-verbal premorbid
intelligence and tobacco consumption. Even though we followed the
prevailing objectives of the research in this field (see Mueser and
McGurk, 2012), some factors should be taken into consideration
when interpreting our results: (i) Although we focused on cocaine
as a main drug of choice by the subjects enrolled in our sample,
they were mostly polydrug users, with a high intake of alcohol and
cannabis. In order to control the potential confounding effects of
these substances, we performed again the analyses with consumption
of both alcohol and cannabis as covariates. We obtained similar re-
sults to the previous ones. (ii) Groups in our sample did differ in
some demographic and clinical characteristics such as marital status,
economic situation, clinical state, psychotropic medication and CPZ
equivalents, which may have contributed somehow to the cognitive
profiles among subject groups, explaining part of the intergroup dif-
ferences. (iii) Three subjects in the SZ+ group and four subjects
in the SZ— group were suffering from schizoaffective disorder
(Table 1). Since the schizoaffective patients may have better neuro-
psychological performance than the SZ ones, we conducted analyses
excluding these subjects, obtaining very similar results to the whole
SZ groups. Therefore, we decided to keep them in the study.

4.1. Neuropsychological performance in schizophrenia and/or cocaine
dependence

We conducted all the analyses of variance with Z scores enabling
comparisons with normative data. This also eliminated age-related
variance in cognitive performance. Further, we obtained Z scores
ranging between —1 and —2 in both SZ groups, in agreement with
the literature (Sakyn et al., 1994; Wolwer et al., 2008).

As we expected, the COC group performed better than both SZ
groups in verbal memory, specifically in learning over the five trials,
in the total learned words, in short memory, delayed memory, pro-
cessing speed and in the global cognitive component. Groups did
not differ in their premorbid verbal IQ, attentional span, and recogni-
tion memory. Despite the worse execution of both SZ groups in verbal
memory, whether learning over the five trials, short or delayed mem-
ory, it should be noted that there were no differences between groups
regarding recognition. This result seems to indicate that deficits in
both SZ groups are related to retrieval of verbal information stored
in memory, rather than deficits in encoding of information.

Except for a worse premorbid non-verbal IQ in the SZ— compared to
the COC group, we did not find differences between SZ+ and SZ— in
any cognitive measure, as other works have observed (Cooper et al.,
1999; Copersino et al., 2004). Unfortunately, most studies with SZ+
patients fail to incorporate the COC group but those that do observe a
worse performance of the SZ+ on verbal memory (Serper et al,
2000a, 2000Db; Sevy et al., 1990). In all these studies, the SZ+ group
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was tested in acute cocaine cessation (last use within 72 h) and the au-
thors attribute this worse performance on verbal learning to dopami-
nergic and serotoninergic depletion following binge use of cocaine
(Parsons et al,, 1995; Serper et al., 2000a,b; Volkow et al., 1997). Since
in our sample the patients were abstinent for more than 4 months,
somehow recovery on cognitive functioning may be plausible,
explaining the lack of differences between SZ 4 and SZ — groups. How-
ever, a long-term disturbance on the dopaminergic system affecting
cognitive functioning due to SZ plus cocaine addiction could appear in
those patients of an older age, as we explain below.

Taken together, these results seem to point to a similar execution
on the assessed cognitive domains, mainly attention, verbal memory,
processing speed and the global cognitive performance in both SZ
groups.

4.2. The influence of patients' age and length of SUD in the neuropsycho-
logical functioning

While the correlational analyses for the total sample show negative
correlations with trials A2, A3 and B1 on the RAVL test, the analyses sep-
arated by groups only show a negative effect of the patients' age for the
SZ + group regarding verbal memory and the global cognitive compo-
nent. Thus, verbal memory and global cognitive functioning are worse
in those SZ+ subjects with an older age. Whereas SZ— did not show
any age related-change on cognitive performance, the COC group
showed a better execution on speed of processing in the older subjects.
Moreover, the regression analyses show that age was the variable
explaining a worse cognitive functioning in older SZ+ subjects. Unex-
pectedly, the length of SUD did not appear significantly correlated to
cognitive functioning in both SZ+ and COC groups. This result agrees
with the idea of a cognitive decline interacting with age in the SZ+
patients as a result of an additive damage in the brain. This may be
due to the long term expression of the neurotoxic consequences of sub-
stance use, as proposed by other authors (Allen et al., 2000; Bowie et al.,
2005; Mohamed et al., 2006). Thus, the contradictory results in the
current literature about neurocognition in SZ+ and SZ— may be
influenced by different age samples.

Surprisingly, we also observed a tendency to a better speed of pro-
cessing in the older COC. Although no effects were observed regard-
ing the length of SUD, differences in both frequency and quantity of
use of cocaine and intake of other substances could explain these re-
sults of a better processing speed. Similarly, it could also be affecting
the results in the SZ+, resulting in dose-dependent effects which co-
vary with the age of the subjects resulting in a drug x age phenome-
non. We are not able to disentangle these possible effects since no
measures of these variables were performed. Future studies are need-
ed examining these possible effects.

However, our study is not free of some limitations. Although we
assessed the clinical state with the CGI, we did not perform a standard-
ized assessment of SZ symptoms. The differences found in our study re-
garding the age of individuals might be influenced by differences in
psychopathology between the SZ+ and SZ— groups. In spite of this,
some longitudinal findings indicate that neurocognitive deficits are rel-
atively stable in SZ— individuals and not tightly linked to symptom se-
verity or to other clinical variables such as chronicity or severity of
illness (Asarnow and McCrimmon, 1978; Lewandowski et al., 2011),
but there are no similar data for SZ+ individuals. Moreover, the
fact that both SZ groups were taking more daily medication and CPZ
equivalents than the COC group may have a direct influence on neuro-
psychological functioning. Although significant cognitive improve-
ments are reported in first-episode psychosis under antipsychotic
treatment (Keefe et al., 2006, 2007; Kopala et al., 2006), some studies
have highlighted differences between typical and atypical agents
(Crespo-Facorro et al.,, 2009; Purdon et al., 2000) and those studies
comparing SZ medicated vs non-medicated did not report any advan-
tage of medicated groups on cognitive functioning (Hill et al., 2004;
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Rundt et al,, 2007). Further research is needed about specific medication
effects on cognition in chronic SZ+.

Noteworthy, our cross-sectional nature design does not allow us
to determine the manner in which substance use and SZ interact
over time. Longitudinal studies are required to determine the
age-related changes in the SZ+ subjects in terms of neuropsycholog-
ical functioning and functional outcome. Other limitations such as a
relatively small sample size and the retrospective characterization
of life-time drug use obtained by self reporting data may have
influenced our results.

However, our results do not seem affected by residual effects of
substance use due to the extensive abstinence time. The fact that
our sample comprised only males eliminated the influence of
gender-related variables, and the conversion of raw scores to Z scores
eliminates the influence of age-related variables also enabling the
comparisons with normative data. The inclusion of two SZ groups,
with and without cocaine dependence, and one COC group, allows
for a more comprehensive understanding of the effects of substance
use on SZ+ vs non SZ patients. All these are lacking factors in many
of the preceding works.

Our results have clinical implications. Deficits in verbal memory and
learning in SZ patients have been associated to deficits in adaptive func-
tioning and they predict worse therapeutic results (Green, 1996; Serper
et al,, 20004, 2000b), since they are not able to obtain benefits from psy-
chotherapeutic approaches which require storage of large amounts of
information and mental flexibility (Bowie et al., 2005). Thus, treatment
programs may prove ineffectively in older SZ + patients. The assessment
of neurocognitive deficits in SZ+ patients, especially in older ones, is
necessary by the clinicians in order to know the more appropriate ther-
apeutic treatments and develop cognitive enhancement therapies. The
early prevention of a cognitive deficit which may be accelerated in
older ages may help to improve the functional outcome of these patients
in a long term.

5. Conclusions

This study obtains a better performance of the COC group in verbal
memory, processing speed and global cognitive performance com-
pared to both SZ groups, while the SZ+ patients who are abstinent
for more than four months do not differ from the SZ— patients in
their cognitive functioning. However, the neuropsychological impair-
ment in SZ+ individuals is negative related to age. This is in agree-
ment with the idea of an additional cognitive deficit in older SZ+
patients due to the long-term neurotoxic brain damage of substance
intake, while the cognitive performance of the SZ — does not seem re-
lated to the age. Although we did not find that the duration of SUD is
related to cognitive performance, future research is needed to clarify
the current knowledge gaps.

Acknowledgments

We thank the Spanish Ministry of Science and Innovation (project:
PSI2009-12300) and the Agency for Universities and Research of the
Department of Innovation, Universities and Business, Generalitat of
Catalonia (grant to Irina Benaiges). The Mental Health division of
the Althaia Foundation and the Gressol Man Project Foundation in
Catalonia for providing the patients in the sample.

Contributors

Ana Adan conceived the original idea for the study, sought
funding, wrote the protocol and managed the day to day running
of the study. Irina Benaiges collected the data of the sample and
carried out all data analyses. The manuscript was written by
Irina

Benaiges and Ana Adan with input from Josep Maria Serra-Grabulosa.
All authors have approved the final manuscript.

References

Allen DN, Goldstein G, Aldarondo F. Neurocognitive dysfunction in patients diagnosed
of schizophrenia and alcoholism. Neuropsychology 2000;13:62-8.

Andreasen NC, Pressler M, Nopoulos P, Miller D, Ho B-Ch. Antipsychotic dose equiva-
lents and dose-years: a standardized method for comparing exposure to different
drugs. Biol Psychiatry 2010;67:255-62.

Asarnow RF, McCrimmon DJ. Residual performance deficit in clinically remitted schizo-
phrenics. A marker of schizophrenia? ] Abnorm Psychol 1978;87(6):597-608.
Benaiges I, Prat G, Adan A. Neuropsychological aspects of dual diagnosis. Curr Drug

Abuse Rev 2010;3:175-88.

Bowie CR, Serper MR, Riggio S, Harvey PD. Neurocognition, symptomatology, and func-
tional skills in older alcohol-abusing schizophrenia patients. Schizophr Bull 2005;31(1):
175-82.

Bozikas VP, Andreou C. Longitudinal studies of cognition in first episode psychosis: a
systematic review of the literature. Aust N Z ] Psychiatry 2011;45:93-108.

Cooper L, Liberman D, Tucker D, Nuechtertlein KH, Tsuang S, Barnett HL.
Neurocognitive deficits in the dually diagnosed with schizophrenia and cocaine
abuse. Psychiatr Rehabil Skills 1999;3(2):231-45.

Copersino ML, Serper MR, Vedhan N, Goldberg BR, Richarme D, Chou JC-Y, et al. Cocaine
craving and attentional bias in cocaine dependent schizoprhrenic patients. Psychi-
atry Res 2004;128(3):209-18.

Coulston CM, Perdices M, Tennant CC. The neuropsychology of cannabis and other
substance use in schizophrenia: a review of the literature and critical evaluation
of methodological issues. Aust N Z ] Psychiatry 2007;41:869-84.

Crespo-Facorro B, Rodriguez-Sanchez ]JM, Perez-Iglesias M, Mata I, Ayesa R,
Ramirez-Bonilla M, et al. Neurocognitive effectiveness of haloperidol, risperidone
and olanzapine in first-episode psychosis: a randomized controlled 1-year
follw-up comparison. J Clin Psychiatry 2009;70:717-29.

Drake Al, Butters N, Shear PK, Smith TL, Bondi M, Irwin M, et al. Cognitive recovery with ab-
stinence and its relationship to family history for alcoholism. ] Stud Alcohol 1994:104-9.

First MB, Spitzer RL, Gibbon M, William JBW. Structural Clinical Interview for Axis-I
DSM-IV Disorders, Patient's edition. New York, NY: Biometric Research Department,
New York state Psychiatric Institute; 1998.

Green MF. What are the functional consequences of neurocognitive deficits in schizo-
phrenia? Am ] Psychiatry 1996;153:321-30.

Harvey PD, Green MF, Keefe RS, Velligan DI. Cognitive functioning in schizophrenia:
a consensus statement on its role in the definition and evaluation of effective
treatments for the illness. J Clin Psychiatry 2004;65:361-72.

Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The Fagerstrom test for nico-
tine dependence: a revision of the Fagerstrom tolerance questionnaire. Br ] Addict
1991;86:1119-27.

Herman M. Neurocognitive functioning and quality of life among dually diagnosed
patients and non substance-abusing schizophrenia inpatients. Int ] Ment Health
Nurs 2004;13:282-91.

Hill SK, Schuepbach D, Herbener ES, Keshavan MS, Sweeney JA. Pretreatment and
longitudinal studies of neuropsychological deficits of antipsychotics-naive patients
with schizophrenia. Schizophr Res 2004;68:49-63.

Joyal CC, Hallé P, Lapierre D, Hodgins S. Drug abuse and/or dependence and better
neuropsychological performance in patients with schizophrenia. Schizophr Res
2003;63:297-9.

Kavanagh DJ, McGrath ], Saunders JB, Dore G, Clark D. Substance misuse in patients
with schizophrenia: epidemiology and management. Drugs 2002;62(5):743-55.

Keefe RS, Seidman LJ, Christensen BK, Sharma T, Sitskoorn MM, Rock SL, et al.
Long-term neurocognitive effects of olanzapine or low-dose haloperidol in first
episode psychosis. Biol Psychiatry 2006;59:97-105.

Keefe RS, Sweeney JA, Gu H, Hamer RM, Perkins DO, McEvoy ]P, et al. Effects of
olanzapine, quetiapine and risperidone on neurocognitive function in early psychosis:
a randomized double-blind 52 week comparisons. Am ] Psychiatry 2007;164:
1061-71.

Kopala LC, Good KP, Milliken H, Buiteman C, Woodley H, Rui Q, et al. Treatment of a
first episode psychotic illness with quetiapine: An analysis of 2 years outcome.
Schizophr Res 2006;81:29-39.

Kumari V, Postma P. Nicotine use in schizophrenia: the self-medication hypotheses.
Neurosci Biobehav Rev 2005;29:1021-34.

Lewandowski KE, Cohen BM, Ongur D. Evolution of neuropsychological dysfunction
during the course of schizophrenia and bipolar disorder. Psychol Med 2011;41:
225-41.

Lezak MD, Howieson DB, Loring DW. Neuropsychological assessment. 4th edition.
Oxford: Oxford University Press; 2004.

Manning V, Wanigaratne S, Best D, Strathdee G, Schrover I, Gossop M. Screening for
cognitive functioning in psychiatric outpatients with schizophrenia, alcohol
dependence and dual diagnosis. Schizophr Res 2007;91:151-8.

Matza LS, Buchanan R, Purdon S, Brewster-Jordan ], Zhao Y, Revicki DA. Measuring
changes in functional status among patients with schizophrenia: the link with
cognitive impairment. Schizophr Bull 2006;32(4):666-78.

Mohamed S, Bondi MW, Kasckow JW, Golshan S, Jeste DV. Neurocognitive functioning
in dually diagnosed middle aged and elderly patients with alcoholism and schizo-
phrenia. Int J Geriatr Psychiatry 2006;21:711-8.

Mueser KT, McGurk SR. Cognitive functioning in schizophrenia and co-ocurring sub-
stance use disorders: where do we go from here? ] Dual Diagn 2012;8(1):48-9.

National Institute of Mental Health. CGI. Clinical global impression. In: Guy W, Bonato
RR, editors. Manual for the EDCEU Assessment Battery. 2. rev. ed. Maryland: Chevy
Chase; 1976.

O'Malley S, Adamse M, Heaton RK, Gawin FH. Neuropsychological impairment in
chronic cocaine abusers. Am ] Drug Alcohol Abuse 1992;18(2):131-44.

99



I. Benaiges et al. / Progress in Neuro-Psychopharmacology & Biological Psychiatry 40 (2013) 298-305 305

Parsons LH, Koob GF, Weiss F. Serotonin dysfunction in the nucleus accumbens of rats
during withdrawal after unlimited access to intravenous cocaine. ] Pharmacol Exp
Ther 1995;274:1182-92.

Potvin S, Briand C, Prouteau A, Bouchard RH, Lipp O, Lalonde P, et al. CANTAB explicit mem-
ory is less impaired in addicted schizophrenia patients. Brain Cogn 2005;59(1):38-42.

Potvin S, Joyal CC, Pelletier ], Stip E. Contradictory cognitive capacities among
substance-abusing patients with schizophrenia: a meta-analysis. Schizophr Res
2008;100:242-51.

Potvin S, Stavro K, Pelletier . Paradoxical cognitive capacities in dual diagnosis schizo-
phrenia: the quest of explanatory factors. ] Dual Diagn 2012;81(1):35-47.

Purdon SE, Jones BD, Stip E, Labelle A, Addington D, David SR, et al. Neuropsychological
changes in early phases schizophrenia during 12 months of treatment with
olanzapine, risperidone or haloperidol. The Canadian collaborative group for re-
search in schizophrenia. Arch Gen Psychiatry 2000;57:249-58.

Regier DA, Farmer ME, Rae DS, Locke BZ, Keith SJ, Judd LL, et al. Comorbidity of mental
disorders with alcohol and other drug abuse: results from the epidemiological
catchment area (ECA) study. JAMA- ] Am Med Assoc 1990;264:2511-8.

Reitan RM, Wolfson D. The Healsted—Reitan neuropsychological test battery. Tucson:
Neuropsychological Press; 1985.

Rundt BR, Melle I, Friis S, Johannessen JO, Larsen TK, Midboe LJ, et al. The course of
neurocognitive functioning in first episode psychosis and its relation to premorbid
adjustment, duration of untreated psychosis, and relapse. Schizophr Res 2007;91:
132-40.

Serge S, Stanley RK, Lewis AO, Herman M. Significance of cocaine history in schizophre-
nia. ] Nerv Ment Dis 1990;178(10):642-8.

Sakyn AJ, Shtasel DL, Gur RE, Kester B, Mozley LH, Stafiniak P, et al. Neuropsychological
deficits in neuroleptic naive patients with first-episode schizophrenia. Arch Gen
Psychiatry 1994;51:124-31.

Schmidt M. Rey auditory Verbal Learning Test: A Handbook. Lutz, FL: Psychological
Assessment Resources; 2011.

Schnell T, Koethe D, Daumann ], Gouzoulis-Mayfrank E. The role of cannabis in cognitive
functioning of patients with schizophrenia. Psychopharmacology 2009;205(1):
45-52.

Scholes KE, Martin-Iverson MT. Cannabis use and neuropsychological performance in
healthy individuals and patients with schizophrenia. Psychol Med 2010;40(10):
1635-46.

Serper MR, Bergman A, Copersino ML, Chou ], Richarme D, Cancro Ra. Learning and
memory impairment in cocaine-dependent and comorbid schizophrenic patients.
Psychiatry Res 2000a;93:21-32.

100

Serper MR, Copersino ML, Richarme D, Vandham N, Cranco R. b. Neurocognitive function-
ing in recently abstinent, cocaine-abusing schizophrenic patients. ] Subst Abuse
2000b;11(2):205-13.

Sevy S, Kay SR, Opler L, Van Praag HM. Significance of cocaine history in schizophrenia.
J Nerv Ment Dis 1990;178(10):642-8.

Sevy S, Burdick KE, Visweswaraiah H, Abdelmessih S, Lukin M, Yechiam E, et al. lowa
Gambling task in schizophrenia and co-occurring cannabis use disorders. Schizophr
Res 2007;92:74-84.

Smelson DA, Davis CW, Dipano R, Johnson V, Losonczy MF, Ziedonis D. Executive and
motor skill functioning among cocaine dependent schizophrenics and non-drug
abusing schizophrenics. ] Nerv Ment Dis 2002;190:200-2.

Smelson DA, Davis CW, Einstein N, Engelhart C, Williams ], Losonczy M, et al. Cognitive
disparity in schizophrenics with and without cocaine dependence. ] Subst Abuse
Treat 2003;24(1):75-9.

Spreen O, Strauss E. A Compendium of Neuropsychological tests. Administration,
Norms and Commentary. New York: Oxford University Press; 1998.

Stirling J, Lewis S, Hopkins R, White C. Cannabis use prior to first onset psychosis pre-
dicts spared neurocognition at 10 year follow-up. Schizophr Res 2005;75:135-7.

Thoma P, Daum I. Working memory and multi-tasking in paranoid schizophrenia with
and without comorbid substance use disorders. Addiction 2008;103(5):774-86.

Thoma P, Wiebel B, Daum I. Response inhibition and cognitive flexibility in schizophre-
nia with and without comorbid substance use disorder. Schizophr Res 2007;92:
168-80.

Tonne U, Hiltunen AJ, Vikander B, Engelbrektsson K, Bergman H, Bergman I, et al. Neu-
ropsychological changes during steady-state drug use withdrawal and abstinence
in primary benzodiazepine-dependent patients. Acta Psychiatr Scand 1995;91:
299-304.

Volkow ND, Wang GJ, Fowler ]S, Logan ], Gatley SJ, Hitzemann R, et al. Decreased
striatal dopaminergic responsiveness in detoxified cocaine-dependent subjects.
Nature 1997;386:830-3.

Wechsler D. Wechsler Adult Intelligence Scale—revised. Madrid: TEA ediciones; 2001
[Spanish Version].

Wolwer W, Brinkmeyer ], Riesbeck M, Freimiiller L, Klimke A, Wagner M, et al. Neuro-
psychological impairments predict the clinical course of schizophrenia. Eur Arch
Clin Neurosci 2008;258(5):28-34.

Woods SW. Chlorpromazine equivalent doses for the newer atypical antipsychotics.
J Clin Psychiatry 2003;64(6):663-7.



CVRS en Patologia Dual

v Objetivo 4: CVRS y correlatos clinicos

Estudio 4: Health-related Quality of Life in patients with Dual Diagnosis:
Clinical correlates.

Autores: Irina Benaiges, Gemma Prat, Ana Adan

Revista: Health and Quality of Life Outcomes 2012; 10: 106.

Factor de impacto: 2.112 en el Journal of Citation Reports (JCR 2011, ultimo
aparecido)

Posicion de la revista:
- Categoria: Healthcare Sciences & Services (29/76 revistas). Cuartil 2 (Q2).
Resumen:

Si bien en las ultimas dos décadas se ha producido un aumento en el interés de
la CV y de la CVRS como medidas de evaluacion de las intervenciones, los
efectos adversos de los tratamientos y del impacto de la enfermedad a lo largo del
tiempo, especialmente en poblacién psiquiatrica, son escasos los estudios que
incorporan su evaluacion en el &mbito de la PD. El estudio de la CV/ CVRS en
pacientes duales y las variables clinicas asociadas a su estado, puede aportar
informacion util tanto desde el punto de vista diagndstico como para mejorar la
calidad de las intervenciones terapéuticas.

Material y Método:

Se llevo a cabo un estudio cros-seccional basado en la comparacion de tres
grupos experimentales. Un grupo con Patologia Dual (PD, n = 35) y un grupo con
Trastorno Mental Severo (TMS, n=35), ambos con diagnostico psiquiatrico de
Esquizofrenia, Trastorno Bipolar y Depresion y un tercer grupo con Trastorno por
Uso de Sustancias (TUS, n=35) sin comorbilidad psiquidtrica.

Se recabo informacion amplia de caracter sociodemografico y clinico mediante
una entrevista semi-estructurada y se evalué la Impresion Clinica Global (ICG;
National Institute of Mental Health, 1976), la dependencia a la nicotina mediante
el test de Fagerstrom (Heatherton et al., 1991) y el consumo de cafeina diaria.
Para la evaluacion de la CVRS se administr6 el cuestionario Short-Form 36 Item
Health Survey, SF-36 (Ware & Sherbourne, 1992).
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Los datos sociodemograficos y clinicos fueron analizados mediante analisis
univariantes en el caso de los datos continuos y Chi cuadrado para los datos
categoriales. Las diferencias intergrupales en CVRS se examinaron mediante
analisis de la multivarianza con el nimero de medicamentos diarios, intentos de
suicidio y cigarrillos diarios, introducidos posteriormente como covariables. Para
la identificacion de factores clinicos asociados a la CVRS, se efectuaron analisis
de correlacion y regresion lineal.

Resultados:

Ambos grupos PD y TMS, presentaron una mayor proporcion de solteros y
mayor desocupacion laboral respecto al grupo TUS. Respecto a las variables
clinicas, PD y TUS tomaban mas medicacion antipsicdtica, estabilizadores del
estado del animo y ansioliticos, asi como una peor ICG que el grupo TUS. El
grupo PD presentaba mas intentos de suicidio que los otros dos grupos. Ambos
grupos PD y TUS, presentaban mayor consumo de cigarrillos diarios y mayor
dependencia a la nicotina que el grupo TMS. No se encontraron mas diferencias
entre grupos en el resto de variables clinicas.

En cuanto a la CVRS, el grupo PD present6 peores puntuaciones en la mayoria
de subescalas del cuestionario y en la escala compuesta de salud mental respecto a
los grupos TMS y TUS, sin apenas diferencias entre ellos. La introduccién de las
covariables, generalmente mantuvo el peor estado del grupo PD respecto a los
otros grupos, excepto en la escala compuesta de salud mental. Las comparaciones
con datos normativos espafioles confirmaron un estado pésimo de la CVRS en el
grupo PD. El andlisis correlacional reveld correlaciones negativas entre el
dominio de salud mental de la CVRS y el nimero de cafés diarios en el grupo PD.
Posteriormente, el andlisis de regresion lineal confirmd que el nimero de cafés
diarios explicaba el 14,2% de la varianza en la escala compuesta de salud mental.
Este efecto no se hall6 en los grupos TMS y TUS.

Conclusiones:

En términos generales, el grupo con PD presentd un peor estado de la CVRS,
especialmente en el dominio de salud mental. Las mejores puntuaciones las aporto
el grupo TUS, mientras el grupo TMS ocup6 una posicion intermedia entre los
otros dos grupos. El consumo de cafeina se mostr6 negativamente asociado al
dominio de salud mental en el grupo PD. Desde un punto de vista especulativo,
puede que la cafeina se asocie a otros factores de riesgo como el consumo de
nicotina, ambas sustancias asociadas a su vez a mayores intentos de suicidio y a
menor eficacia del tratamiento farmacoldgico. Todos estos factores han
demostrado afectar directa o indirectamente la CVRS.
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La evaluacion sistemdtica de la CVRS en pacientes con PD, permitird mejorar
nuestro conocimiento acerca de los factores clinicos asociados a ella, siendo una
herramienta util en la deteccion de areas especificas de atencion, asi como en la
planificacion de los objetivos del tratamiento y en la evaluacion de las
intervenciones.
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Health-related quality of life in patients with dual
diagnosis: clinical correlates
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Abstract

out.

interventions.

Background: Although the studies published so far have found an affectation in the Health Related Quality of Life
(HRQOL) in both psychiatric and substance use dependence disorders, very few studies have applied HRQOL as an
assessment measure in patients suffering both comorbid conditions, or Dual Diagnosis. The aim of the current
study was to assess HRQOL in a group of patients with Dual Diagnosis compared to two other non-comorbid
groups and to determine what clinical factors are related to HRQOL.

Methods: Cross-sectional assessment of three experimental groups was made through the Short Form - 36 Item
Health Survey (SF-36). The sample consisted of a group with Dual Diagnosis (DD; N = 35), one with Severe Mental
[lIness alone (SMI; N=35) and another one with Substance Use Dependence alone (SUD; N =35). The sample was
composed only by males. To assess the clinical correlates of SF-36 HRQOL, lineal regression analyses were carried

Results: The DD group showed lower scores in most of the subscales, and in the mental health domain. The group
with SUD showed in general a better state in the HROOL while the group with SMI held an intermediate position
with respect to the other two groups. Daily medication, suicidal attempts and daily number of coffees were
significantly associated to HRQOL, especially in the DD group.

Conclusions: The DD group showed lower self-reported mental health quality of life. Assessment of HRQOL in dual
patients allows to identify specific needs in this population, and may help to establish therapeutic goals to improve

Keywords: Quality of life, Health-related quality of life, Dual diagnosis, Substance use, Severe mental illness

Background
In the last two decades there has been an increasing inter-
est in Quality of Life (QOL) and Health related Quality of
life (HRQOL) as an assessment measure in care interven-
tions, adverse effects of treatment and the impact of the
illness through time [1], especially in psychiatric popula-
tion [2]. Different studies have found an affectation both
in the QOL and in the HRQOL in psychiatric disorders
such as schizophrenia and bipolar disorder [3-7], as well
as in substance dependence disorders [8-10].

Assessment of both QOL and HRQOL in Dual Diagnosis
(DD) patients may help to identify areas of specific and
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clinical attention, given the special characteristics of this
population: faster relapses [11], higher rates of rehospitali-
zation and imprisonment [12], lower participation in the
health services, more loss of social support and financial
problems [12-14]. All these factors may be indicative of a
lesser QOL in patients with DD, and its detection and clin-
ical assistance could improve the efficacy of the interven-
tions. Both QOL and HRQOL may represent useful
measurements to assess the efficacy of such interventions.
Although there are few studies on the QOL in DD,
most of the data published up to now show a worse
QOL in these patients. Singh et al. [15] obtained a worse
general QOL in DD patients with bipolar disorder com-
pared with bipolar patients without comorbid Substance
Use Dependence (SUD), with patients with SUD alone
and with a normal control group. Kilbourne et al. [16]
found that illicit drug use was associated with a decreased

© 2012 Benaiges et al, licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
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mental HRQOL in patients with bipolar disorder, and this
effect continued one year later, even after controlling for
the maniac and depressive symptoms of the disorder.
Kalman et al. [17] obtained a lower mental HRQOL in a
sample of dual patients with heterogeneous psychiatric dis-
orders, compared with subjects with Severe Mental Illness
(SMI) alone and with alcohol dependence alone. Bizarri
et al. [18] also found a worse score in all the assessed
domains of QOL in DD patients with opium dependence
compared to patients without a concomitant mental dis-
order, and the differences were more marked in the
domains of mental and physical functioning. In the study
by Fassino et al. [19], the heroin dependent patients with
comorbid personality disorder presented a worse QOL than
those heroin dependent without the comorbidity.

However, some works do not obtain such differences,
as for example in Astals et al. [20], which assessed the
HRQOL in patients with and without a concomitant
psychiatric disorder under treatment for heroin depend-
ence. In the study by Garg et al. [21], the DD had worse
scores in the dimension of Vitality but not in mental
and physical health domains. Finally, Wade et al. [22], in
a sample of young patients with a first psychotic episode,
observed that the affectation in both QOL and social
functioning were related to the level of severity in sub-
stance use. Thus, the QOL in patients with mild con-
sumption did not differ from that of non-consumers,
while it was worse in patients with heavy consumption.
The variety of definitions on QOL, sample characteris-
tics, design of the studies and different instruments and
procedures applied can be explanatory factors of the het-
erogeneity of results.

The aim of our study was to assess HRQOL through
SF-36 in a group of patients with DD, and compare it to
the group with SMI and to the third group with SUD as
well as to establish comparisons to published values for
the normal Spanish population according to the mean
age of our sample and male gender norms [23]. To our
knowledge, no other previous research has worked with
this design, including these three experimental groups
and their comparisons to normative data. We expected
higher scoring in the SUD group, indicative of a better
HRQOL state, while the SMI group would be in the
medium scoring range and DD would present the worse
HRQOL scores, especially in the mental health domain.
In an exploratory way, we further sought to determine
which clinical factors would be related to HRQOL, with
special interest in the DD group.

Material and methods

Sample and procedure

This study is part of a larger study on health related
quality of life, neurocognitive functioning and personal-
ity traits in patients with DD. In the present paper, we
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only present the data concerning health-related quality
of life.

In a prospective cross-sectional design we enrolled
125 male patients aged 18 to 60 years, divided in three
groups. Two groups with a severe mental illness (schizo-
phrenia, bipolar disorder, or major depressive disorder)
with comorbid SUD (DD) and without comorbid SUD
(SMI), and they were consecutively admitted to “social
club program” at the Mental Health Division of the
Althaia Foundation in Manresa (Barcelona, Spain). A
third group of patients with SUD without psychiatric
comorbidity (SUD) was under treatment on the thera-
peutic community of the Gressol Catalonia Man Project
(Barcelona), between January 2010 and June 2011. Each
participant was consecutively referred by their treating
psychiatrist, who was blind to the aims of the study, and
had been diagnosed using the Structural Clinical Inter-
view for DSM-IV-R [24] Axis I Disorders (SCID-I) [25].
The inclusion criteria were: (1) Current diagnosis of
schizophrenia, bipolar disorder or major depression; or
current diagnosis of substance use dependence in remis-
sion for at least four months and absence of relapses at
least one month before the study participation; (2) male
gender; (3) age between 18-60 years. The SUD group has
the additional criterion of no other current DSM-IV-R cri-
teria for any Axis I or II disorders. The exclusion criteria
were: no DSM-IV-R criteria for a current substance-
induced psychiatric disorder or psychiatric disorder due to
a medical condition, unstable or severe medical illness,
mental retardation, history of traumatic brain injury or
neurological injury, violent behavior and having received
electroconvulsive therapy within 12 months prior to their
study participation.

The procedure of the study was divided into 4 one hour
long sessions. The data presented in this study was col-
lected in the first session by a doctoral level psychologist,
and written informed consent was obtained from all parti-
cipants after the procedures of the study were fully
explained to them. In the following sessions we carried
out neurocognitive and personality assessments. A urine
drug screen was performed between the first and the sec-
ond session of the study. After this initial assessment and
during the course of the study, 20 patients were excluded.
The analyses were performed with a total sample of 105,
divided into 35 subjects in each group (see Figure 1).

This study was approved by the ethics committees of
the University of Barcelona and the Mental Health
Division of Althaia, meeting the ethical principles of the
Declaration of Helsinki.

Instruments

Clinical measures

Information was collected by means of a structured
interview of sociodemographic (age, marital status, social
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N= 125 enrolled in the study

Patients with Psychiatric Disorder with and
without SUD

“Social Club Program” at the Mental Division
of Althaia Foundation in Manresa (Barcelona).

Total N=85

SMI group (n=41) DD group (n=44)

Patients with SUD without psychiatric
Disorder

“Therapeutic Community” of the Gressol
Catalonia Man Project (Barcelona)

SUD group N =40

N= 15 Excluded

SMI group: N = 6 Excluded

n= 1: Psychiatric disorder due to a medical
condition

n=5: Dropped out the study.

DD group: N=9 Excluded

n= 4: Positive urinalysis

n=1: Violent behavior

n= 1: Relapse during the course of the study

n=2: Dropped out the study

SMI group: N=35 DD group: N=35

Figure 1 Participants flow-chart. DD, Dual Diagnosis; SMI, Severe Mental lliness; SUD, Substance Use Dependence.

N= 5 Excluded

n= 2 Met criteria for DSM-IV Axis
1I disorders

n= 3 Dropped out the study

SUD group: N=35

class, schooling and economic status) and clinical vari-
ables (diagnosis, psychiatric and substance use family
history, age of onset of the disorder and/or consump-
tion, relapses, abstinence periods, type of drug used, sui-
cidal attempts, presence of organic pathology and
medication). We reviewed the medical records of the
patients, contrasting the self-reported data with the
medical history on the database of the hospital and with
their treating psychiatrist. Daily consumption of cigar-
ettes and cups of coffee as well as other intakes of bever-
age with caffeine, such as tea or cola, were recorded.
Smokers were administered the Fagerstrom test [26] of
nicotine dependence. Additionally, the Clinical Global
Impression [27] was applied as a subjective measure of
the clinical severity of each participant.

Health- related quality of life

To assess the HRQOL we selected the SF-36 question-
naire [28] (Short Form -36 Item Health Survey), one of
the most used and adequate generic instruments in psy-
chiatric [29,30] and drug addicted population [31]. The

Spanish version has good psychometric properties and
reference population values [23]. The SF-36 provides
scores in 8 dimensions: Physical Functioning, Role -
Physical, Role - Emotional, Social Functioning, Mental
Health, General Health, Bodily Pain, and Vitality, with
scores ranging from 0 to 100, where a higher score indi-
cates a better functioning in the scale. It also has an add-
itional item measuring the Health Changes perceived by
the subject in comparison to the previous year (Health
Transition item). The questionnaire provides two com-
posite standardized scales in T scores with mean 50 and
standard deviation 10: the Physical health Component
Summary (PCS) and the Mental health Component
Summary (MCS). These two scales explain 80 to 85% of
the variance in the 8 original dimensions and have
shown greater reliability [32].

Statistical analysis

We calculated the descriptive statistics for all the vari-
ables. The possible intergroup differences (DD, SMI and
SUD) in the sociodemographic and clinical variables
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were explored using univariate (ANOVA) and multivari-
ate analyses (MANOVA) for the continuous data. Cat-
egorical data were examined with Chi Square tests in the
case of variables with nominal scales (marital status,
economic situation, living situation, type of medical
comorbidities, and type of psychotropic medication, psy-
chiatric diagnosis, type of intake of substance/depend-
ence and degree of dependency on the Fagerstrom tests).

The intergroup differences in the HRQOL were exam-
ined by MANOVAs and later introduced covariates in
analysis (MANCOVA) to explore the variance of its effect
on the HRQOL. In all cases, we estimated the power sam-
ple so that the statistical test would not reject the null
hypothesis wrongly by not detecting an effect if there were
one. We considered values from 0.70 as suitable. The stat-
istic partial squared Eta (qf,) was also estimated to meas-
ure the effect size, that is, the degree to which each factor
is affecting the dependent variable, where a value of 0.01
was low, 0.04 moderate and 0.1 high [33]. Both statistics
are used to avoid the occurrence of type II error. All ana-
lyses were Bonferroni corrected due to the multiple com-
parisons carried out in order to control the possibility that
the statistical tests would find an effect where there was
not one. Thus, this correction method prevents from the
occurrence of Type I error.

Finally, in an exploratory way, we carried out a bivari-
ate correlational analysis between the demographic and
clinical variables with the summatory scores of the PCS
and the MCS. We intended to identify the variables of
interest to be introduced in the following lineal regres-
sion analysis, trying to find clinical correlates of the
HRQOL. The analyses were done with the statistical
package SPSS (version 15.0) and the tests were consid-
ered bilaterally with a type I error established at 5%.

Results

Sociodemographic and clinical variables

Table 1 and Table 2 summarize the sociodemographic
and clinical data of the sample. Groups were equivalent
in age, number of children, years of schooling and type
of cohabitation. There were intergroup differences in
marital status (y*=9.891; p=0.007), with a higher per-
centage of singles in the SMI than in both DD and SUD
groups, and in the economic status (y*=26.651;
p<0.0001), with a higher percentage of subjects receiv-
ing a disability pension in both DD and SMI groups
compared to a higher percentage of active workers in
SUD group (See Table 1).

With respect to the clinical variables (Table 2), we
obtained main effects in number of daily medications
(F(2,102) =47.162; p=0.0001; r]f) =0.048). The DD group
was taking more daily medications than the SMI
group (p=0.016) and the latter more than the SUD
group (p=0.0001). Considering the type of psychotropic
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Table 1 Sociodemographic data for the three groups of
patients

SMI (N =35)
3863873 yr

SUD (N=35)
3637672 yr

Sociodemographics DD (N=35)
Age 3791834 yr

Marital status

Single 60.0% 85.7% 51.4%
Stable partner 11.4% 0% 8.6%
Married 2.9% 5.7% 11.4%
Separate/Divorced 11.5% 8.6% 28.5%
Widower 2.9%
Number of children 049+ 1.09 0.17£051 051£0.78
Living
Alone 20.0% 8.6% 2.9%
Accompanied 77.1% 91.4% 88.6%
Years of study 9.14+201 9.66 +2.44 9.58+223
Economic situation
Active 8.6% 14.3% 42.9%
Disability pension 65.7% 74.3% 17.1%
Unemployed 11.4% 20.0%
No income 8.6% 11.4% 20.0%

DD, Dual Diagnosis; SMI, Severe Mental lliness; SUD, Substance Use
Dependence.

medication, both DD and SMI groups were taking more
typical and atypical antipsychotics, mood stabilizers,
anxiolytics and than the SUD group (y*>8.864;
p=0.012).

The DD group also had more suicidal attempts
(F(2,102) = 4.630; p=0.010; r]f,:0.0SS) than the SMI and
SUD (p=0.010) groups, without difference between the
latter two groups.

A higher score in the Fagerstrom test was found in
the DD and SUD groups (F (3,102 =5.453; p=0.006;
r]ﬁ =0.097) with higher daily consumption of cigarettes
(F(,100) = 4405; p=0.015; 17=0.080). Although the
groups did not differ in number of medical comorbidities,
the analysis by type of medical illness showed a higher
prevalence of HIV infection in the SUD group (* = 5.816;
p=0.050) and an increased incidence of triglycerides and
cholesterol in the SMI group compared with the other
two (y*=7.467; p =0.024). The CGI showed a worse clin-
ical state in both DD and SMI groups (F(3102) = 25.097;
p=0.0001; r]f, =0.033) compared to the SUD group
(p=0.0001). We did not find any differences in family psy-
chiatric history, family SUD history and daily number of
coffees or other beverages containing caffeine. No differ-
ences emerged between the DD and SMI groups in type
of psychiatric diagnosis, age of onset of mental illness and
years of illness duration.

Table 3 summarizes the data on substance consump-
tion for both DD and SUD groups. They did not differ
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Table 2 Clinical data for the three groups of patients
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Clinical data DD (N=35) SMI (N=35) SUD (N=35)
Psychiatric Diagnosis (% = 100)

Schizophrenia 45.7% 80%

Bipolar Disorder 28.6% 14.3%

Major Depression Disorder 25.7% 5.7%

Age of psychiatric disorder onset 2482+ 747 yr 2567 +8.07 yr

Mean duration of illness (yr) 1227781 yr 14.09 +8.66 yr

Number of relatives with SUD 0.35+£0.69 0.06+0.23 0.23£0.59

Number of relatives with psychiatric disorder 0.65+1.01 0.86+0.87 049+0.74

Number of suicidal attempts 160+32 0.34+0.68 0.34+087

Number of medical comorbidities * 0.66+1.05 0.57+0.73 046+0.78
Asthma/Allergy 11.4% 8.6% 2.9%
Triglycerides/Cholesterol 114% 25.7% 2.9%
Diabetes 2.9% 2.9% 2.9%
Obesity 2.9%

Hypertension 2.9% 8.6% 2.9%
HIV 5.7% 14.3%
Hepatitis B or C 5.7% 2.9% 5.7%
Others 14.3% 2.9% 5.7%

Daily number of medications® 386+1.83 303+1.20 069+ 1.10
Typical antipsychotics 20.0% 17.1% 2.9%
Atypical antipsychotics 57.0%% 60.0% 5.7%
Antidepressants 28.6% 25.7% 11.4%
Mood stabilizers 25.0% 31.4% 8.6%
Anxiolytics 40% 22.9% 8.6%

Other medication 31.4% 25.7% 20%

Clinical Global Impression (CGl) 469 +0.96 450+0.74 326+ 1.01

Daily number of cigarettes 1834+1241 1043+ 1244 14.74+8.08

Fagerstrom score 511+£252 2.89+3.38 3.86+248
No dependence 14.3% 54.3% 17.1%

Low dependence 8.6% 20.0%
Moderate dependence 45.7% 25.7% 51.4%
High dependence 31.4% 20% 114%
Daily Number of coffees (cups) 177+1.73 117+144 166+143
Other daily beverages with caffeine 0.86 £ 1.00 071+1.04 091+1.26

DD, Dual Diagnosis; SMI, Severe Mental lliness; SUD, Substance Use Dependence.

2 Percentage will not equal 100 as each participant may suffer from more than one medical illness or take more than one medication.

in number or type of intake, number of substances used,
type of substances used, months of abstinence, number
of relapses, age of onset of substance use or duration of
SUD disorder.

HRQOL comparisons

The results obtained in the 8 subscales and the two
composite scales of the SF-36 are shown in Table 4, as
well as the contrasts among groups. The analyses

provided main significant differences in most of the sub-
scales, except for Bodily Pain. The Health Transition
item and the composite scale MCS have also proved
significant.

The post-hoc analysis revealed a worse score for the
DD group in most of the subscales except in Role-
Physical and Role-Emotional compared to the SUD
group. The DD also obtained worse scoring in the
Health Transition item and in the MCS scale compared
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Table 3 Substance Use data in Dual Diagnosis (DD) and
Substance Use Dependence (SUD) patients

Substance use data DD (N=35) SUD (N=35)
Type of intake
One substance 25.7% 20%
Two substances 25.9% 22.9%
Polydrug use 484% 57.1%
Number of substances used 280+ 1.79 3.14£153
Substance Abuse/Dependence °
Cocaine 100% 100%
Cannabis 54.3% 48.6%
Alcohol 714% 68.6%
Ecstasy 28.6% 25.7%
Hallucinogens 17.1% 14.3%
Opioids 22.9% 28.6%
Sedatives 5.7% 2.9%
Months of abstinence 1341£14.31 9.14£507
Number of relapses 1354252 0.54+1.03
Age of intake onset (yr) 19.82+7.32 20.00+8.27
Mean duration of SUD (yr) 16.85+7.32 15.60+7.16

2 Percentages will not equal 100 as each participant may take more than one
substance of abuse.

to the SUD group. The DD group also scored lower than
the SMI group in most of the HRQOL domains except
for General Health and the Health Transition item. The
SUD and SMI groups only differed in Vitality, General
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Health and in the Health Transition item, without differ-
ences in the rest of the scales (see Table 4).

In view of significant group differences on certain clin-
ical variables, especially relevant in the DD group, we
carried out the analyses again introducing number of
daily medication, suicidal attempts and number of daily
cigarettes as covariates. The significance was maintained
for the scales of Physical Functioning (F100)=4.924;
p=0.009; n>=0.082), Role - Emotional (F(102)=4.592;
p=0.012; r]f, =0.088), Social Functioning (F(102) = 3.012;
p = 0.050; N, =0.060), Vitality (F(,102) =9.818; p =0.0001;
r]g =0.171) and the Health Transition item (F,102) = 8.556;
p =0.0001; r]f, =0.153) with power sample values of > 0.760
in all cases. There were again no differences in the subscale
of Bodily Pain and the PCS scale. Previous main differences
in Role - Physical, Mental Health, General Health subscales
and in the MCS disappeared when the covariates were
introduced.

The contrast a posteriori only maintained the differ-
ences between the DD and SUD groups in Physical
Functioning (p =0.031), Vitality (p=0.0001) and in the
Health Transition item (p =0.004), with a better score in
the SUD group. This group also presented a better score
in Vitality (p=0.008) and in the Health Transition item
(p=0.0001) with respect to the SMI group. The differ-
ences between the DD and SMI groups were maintained
for Physical Functioning (p =0.015), Role - Emotional
(p=0.016) and Social Functioning (p = 0.050), with lower
scores in the DD group.

The comparison of the group means with the Spanish
normative data [23] showed that, although all the groups

Table 4 Mean and standard deviation in the SF-36 and results of the MANOVAs

MANOVA
SF-36 DD (N=35) SMI (N=35) SUD (N=35) F Effect size Power sample Contrasts ?
Subscales
Physical Functioning 8640+ 14.32 93.67+9.23 96.00+8. 20 7.06** 0.12 092 DD < SMI, SUD
Role- Physical 70.31+39.36 92.64 +24.25 76.71 £40.58 3.50% 0.06 0.64 DD < SMI/DD =SUD
Role-Emotional 46.87 £44.69 83.32+34.09 68.55+39.57 7.04%% 0.12 092 DD < SMI/DD =SUD
Social Functioning 60.56 +28.77 82.05+26.98 80.71 +£24.87 6.58"* 0.11 0.90 DD < SMI, SUD
Mental Health 50.12+19.27 6247 £18.89 65.60+17.22 6.47% 0.11 0.89 DD < SMI, SUD
General Health 5046 +20.69 5747 +21.07 73.74+14.18 13.60** 0.21 0.99 DD, SMI< SUD
Bodily Pain 67.65+2524 77.32+27.35 72.34+2595 112 0.02 0.24
Vitality 42.19+16.36 51.91+20.59 68.00+16.54 17.76** 0.26 1.00 DD, SMI < SUD
Health Transition Item 63.28+31.09 63.97 £24.76 92.14 +£20.80 14.03** 0.22 0.99 DD, SMI < SUD
Composite Scales
PCS 5031+9.18 5282 +7.11 53.66+7.80 1.54 0.03 032
MCS 3461 +£13.02 44.03+£1249 4542 +10.63 7.82%% 0.13 0.94 DD < SMI, SUD

DD, Dual Diagnosis; MCS, Mental health Component Summary; PCS, Physical health Component Summary; SMI, Several Mental lliness; SUD, Substance Use

Dependence.
@ We detail only the significant contrasts.
* p<0.05; ** p<0.001.
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generally presented lower scores, this was more marked variance, where the only significant variable was daily
in the DD group. The DD scores in the scales of Social consumption of coffee (see Table 5).

Functioning, Role - Emotional, Mental Health, General
Health and Vitality were below the norm. The SMI
group presented one standard deviation below the norm
only in the Vitality scale and the SUD group did not
present scores below the norm in any scale (see Figure 2).
Regarding the composite scales, the DD group was the
only one that was one standard deviation below the
norm in the MCS scale (see Figure 3).

Discussion

As we expected, the DD group presented worse HRQOL
scores in most of the scales compared to the other two
groups, especially in the mental health domain assessed
by the MCS scale. In contrast, the groups did not differ
in the scale of Bodily Pain or in Physical functioning
(PCS). In general, the SUD group had better scores in
most of the scales of the SF-36, with marked differences

Factors contributing to HRQOL with respect to the DD group, while the SMI group
The correlational analysis in the whole sample did not obtained intermediate scores.
provide any significant association between the score in The introduction of the covariates suicidal attempts,

the PCS scales and the sociodemographic and clinical —medication and daily consumption of cigarettes as vari-
variables. In contrast, the score in the MCS scale showed ables that may be potentially associated to the HRQOL
negative associations with the number of suicidal and QOL [34-36] kept the worst HRQOL scores in the
attempts (r=-0.268; p=0.007), medication (r=-0.303; DD group except for Mental Health, General Health and
p=0.002) and daily number of coffees (r=-0.209; MCS, where the three groups had similar scores. After
p=0.036). The correlational analysis taking into account the adjustment, the SUD group showed a better feeling
each group of patients only provided a significant associ-  of vitality and energy, and a better perception of the evo-
ation in the DD group between the MCS scale and the lution of the health state with respect to the previous
daily number of coffees (r=-0.497; p=0.004). The sui- vyear (Health Transition item), compared to the SMI and
cidal attempts and the medication did not reach signifi- DD groups. The SUD group also showed a better per-
cance in any group. ception of the physical health state compared to the DD,
These three variables were later introduced as inde-  while there were no differences in the rest of the scales.
pendent variables in a lineal regression analysis with the  These data suggest that the SUD group shows a lower
whole sample and the MCS scale as a dependent vari-  functional disability, and this could be related to a better
able. The analysis of the general model was significant =~ community functioning, as suggested by the fact that in
(F = (3,102)=6.536; p=0.0001), explaining 14.2% of the this group there is a higher percentage of subjects who
variance in the MCS scale. The results showed that daily  are active workers.
number of medications was related to the mental health Thus, suicide attempts, number of daily medication
component of the HRQOL (see Table 5). When the and daily cigarette consumption appear to modulate the
same analysis was done for each group, the general differences between the DD and SUD groups regarding
model only maintained the significance in the DD group HRQOL expression. These variables should be taken
(F3,32)=4.224; p=0.010), explaining 21.8% of the into account in further research, since they may be

100 mDD

SMI
msSuUD

m Spanish Norms

0_':‘—!__—_1_
PF RF RE SF MH GH BP vT
Figure 2 Mean scores for the three groups of patients and the Spanish norms in the 8 scales of the SF-36. PF, Physical Functioning; RF,
Role — Physical; RE, Role — Emotional; SF, Social Functioning; MH, Mental Health; GH, General Health, BP, Bodily Pain; VT, Vitality.DD, Dual
Diagnosis; SMI, Severe Mental illness, SUD, Substance Use Dependence.
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determinant in DD scores on scales assessing the mental
domain of HRQOL. However, after the adjustment on
these clinical variables, the DD group continued showing
a lower degree of physical and emotional health, with
higher perceptions of limitations in daily social and
occupational life, as well as a higher feeling of tiredness
and exhaustion compared with the SMI group. This
result, in agreement with the work by Kalman et al. [17],
may highlight the moderating negative effect of sub-
stance use on the relationship between psychiatric
disorder and mental HRQOL in patients with DD.

This is also in line with the work by Kilbourne et al.
[16], who observed a negative association between sub-
stance consumption and the mental domain of the
HRQOL in bipolar patients, even after controlling for
the depressive and manic symptoms of the disorder. Our
results suggest a major detrimental effect on HRQOL in
people with a psychiatric disorder with comorbid SUD
than in those without comorbid SUD or other psychi-
atric disorders, despite clinical severity and other vari-
ables related to substance use, such as type of substance
used or time of abstinence. Although our results agree
with several previous studies [15-19], most of them only
compared DD and SUD patients, and they were lacking

the specific impact of the mental disorder related to
HRQOL in DD patients.

Regarding factors associated to HRQOL, the MCS
scale was negatively related with the number of suicidal
attempts, daily number of medication and daily number
of coffees. When there were more suicidal attempts,
more daily medication intake and/or a higher daily num-
ber of coffees, the score in the MCS scale was lower.
These variables were related to a worse state in the men-
tal domain of the HRQOL. However, the separate ana-
lysis by groups showed that the model was met only in
the case of DD patients, and that caffeine consumption
was the best predictive variable. Although this result
indicated that in DD patients the high number of coffees
taken is related to a higher affectation in the mental
domain of the HRQOL, coffee consumption in this
group was not higher than in the SMI or SUD groups.

Caffeine consumption, as well as other methylxanthines,
has long been associated with psychiatric illness, possibly
due to its beneficial impact on extrapyramidal side effects
of antipsychotic medication through dopaminergic agon-
ism in the nigrostratial pathways [37]. However, caffeine
consumption may have detrimental effects on DD patients
through dopaminergic agonists in other brain pathways

Table 5 Lineal regression for the MCS for the total sample and for the Dual Diagnosis group

MCS Adjusted R? \" B standardized p values Tolerance VIF

TS (N =105) 0.142 Coffee? -0.179 0.059 0.975 1.025
Medication ° -0.265 0.006 0960 1.042
Suicidal Attempts —0.188 0.052 0.937 1.067

DD (N=35) 0218 Coffee? -0.468 0.007 0.975 1.026
Medication ° —0.171 0290 0997 1.003
Suicidal Attempts -0.134 0413 0.997 1.023

DD, Dual Diagnosis; IV, Independent Variables; MCS, Mental Health Component Summary; TS, Total sample; VIF, Variance Inflation Factor.

a Daily number of coffees.
b Daily number of medications.
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such as the mesolimbic and the mesocortical, resulting in
an increase of psychotic symptomatology. Since intraindi-
vidual variations have been described in the psychoactive
effects of caffeine in the general population [38], our
results point to the possibility that the DD population is
the most sensitive one to the effects of caffeine, even
under moderate doses compared to the other two groups.

Different hypotheses could explain this result. One
explanation could be that the DD group may present dif-
ferent genetic polymorphisms from the general popula-
tion, both in metabolic enzymes and in brain receptors to
the effects of caffeine. A more plausible explanation may
be that caffeine covaries with other risk factors associated
with the DD group: more suicidal attempts, higher daily
medication intake, and higher cigarette consumption.
Thus, caffeine intake has been associated with higher
cigarette consumption [39], and the consumption of both
substances has been in turn associated with a higher risk
of suicidal attempts in the psychiatric population [40,41]
and to a lower efficacy of the pharmacological treatment
[39,40]. All these factors, at the same time, have been dir-
ectly or indirectly associated with a worse QOL and
HRQOL [34-36,42,43].

Further research is needed in this area, exploring the
HRQOL state in the DD population, taking into account
the consumption of nicotine and caffeine in order to
explore their impact on HRQOL and with which risk
factors their effects may be associated. Likewise, study-
ing the QOL/HRQOL in DD women is of great interest,
since there is evidence of a worse state in the mental
domain in female substance users [21,44]. Thus, given
the differences in HRQOL state between sexes, it should
be noted that our results may be representative only of
male DD patients.

Strengths and limitations of the study
In our study, we bring improvements over previous
research on this topic. The group comparisons to the
Spanish normative data have provided evidence of the
degree of impairment in the assessed domains of
HRQOL. We also bring new data on the major factors
associated with DD and lower mental HRQOL such as
suicidal attempts, cigarette smoking, daily caffeine intake
and number of prescribed medications. All these clinical
factors are rarely taken into account in previous studies.
Likewise, the control of abstinence time by urinalysis
and the calculations of power sample in all analyses are
important methodological factors preventing the influ-
ence of possible intermediate variables and their control
has provided strength to our results.

However, the limitations of the study should also be
noted. Although the cross-sectional study design allowed
us to ascertain the weight of each psychiatric condition in
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HRQOL of DD, it did not allow us to investigate causal
relationships between substance disorders, psychiatric
comorbidities and HRQOL. We failed to analyze the inde-
pendent effects of different types of substances on
HRQOL because a vast percentage of subjects in our sam-
ple were polyconsumers. Another important limitation is
that the study was based on clinically acquired and par-
tially retrospective self-reported data that may have been
subject to recall bias, including information about suicidal
acts and substance intake. The heterogeneity of the
psychiatric disorders included and the relatively small
sample size might have affected the representativeness of
the sample. Further, the inclusion of only males makes
difficult to interpret our findings as specific characteristics
of the subjects suffering from DD since the results cannot
be extrapolated to female gender. Noteworthy, we did not
include the information of the subjects who dropped out
the study or were excluded, so it is unknown whether the
results are subject to bias due to the exclusion of these
subjects. Finally, all subjects in our sample were contem-
plating treatment maybe affecting the generalisability of
the results to those subjects who were not considering
treatment.

Conclusions

Overall, our findings show a worse state in the mental
domain of the HRQOL in the DD patients with respect
to the other two groups without comorbidity and to the
general population. Suicidal attempts, a higher intake of
daily medication and caffeine consumption appear as
factors associated to the impairment in the mental do-
main of the HRQOL, especially in the DD group. The
systematic assessment of the HRQOL in DD patients
should allow us to improve our knowledge of its asso-
ciated factors. It may also be a useful tool in the detec-
tion of areas of specific assistance to the goals of
treatment planning, thereby improving the effectiveness
of the intervention and the assessment of the results.
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6. DISCUSSION

6.1 Reviewing the neuropsychological aspects of Dual Diagnosis: Needs of future
research

After an extensive bibliographic review that arose to our first study, we
summarized three important factors, among other methodological considerations,
that may account for the mixed findings across the studies: the patients’ age, the
cognitive domain assessed and the type of substance of abuse. Thus, older patients
show a trend toward a worse cognitive impairment than younger ones, possibly
due to the long-term cognitive damage of substance use, with a pronounced deficit
in memory an attention. Executive functioning and speed of processing are often
well preserved in younger schizophrenic users in order to obtain illegal substance
of abuse. Alcohol and cocaine are associated to a worse cognitive performance
than the use of cannabis and polysubstance, mainly affecting declarative memory.
Potvin et al. (2012) highlighted these three factors in a later review about
neurocognition and dual diagnosis, proposing interacting effects among these
factors. Therefore, younger patients usually intake more than one substance and
they are often cannabis users, while the older ones are alcohol users and have
more cognitive deficits due to the influence of age and alcohol use, especially in
memory functioning. This consideration is of great importance and must be taken
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into account in the selection of the samples in future works aiming the
neurocognition in Dual Diagnosis (DD).

Other methodological considerations that should be taken into account in the
selection of the samples are the psychiatric diagnosis and, whenever possible, the
diagnostic subtype, as well as the sample size and gender. Regarding substance
use disorder (SUD) it is necessary to take into consideration if they are abusers or
dependents, the main substance of choice, the time of abstinence in terms of
current or former users, verified with valid procedures such urinalysis; as well as
both duration and severity of the disorder. The age of onset of consumption is
important in order to determine differential effects on cognition, when the
substance intake starts before certain brain regions reach the whole maturation.
The standardization of an exhaustive neuropsychological battery for an extensive
assessment of main cognitive domains, would eliminate part of the divergences on
the current data due to different instruments of choice. Similarly, a suitable
clinical assessment considering the psychopharmacologic medication and the
intake of both caffeine and nicotine as substances affecting the cognitive
performance, could improve the methodological deficiencies providing major
strenghts on the results.

Further research is required, which needs to take into account the
methodological considerations previously mentioned and controlling the
confounding factors on cognitive performance in subjects suffering DD. More
studies should be developed in schizophrenia and even more in bipolar disorder,
including large samples and clarifying possible subtypes of dual diagnosis,
according to the psychiatric disorder and type of substance consumed.
Longitudinal studies are needed to explore both evolution of cognitive deficits
interacting with age and the extent of cognitive recovery interacting with
abstinence time. Future studies including neurobiological parameters such as
structural and functional magnetic resonances and/or evoked potentials, as well as
genetic studies, may help to a better understanding of the neuropsychology of
these patients and their biological ties into developing this disorder.

It is known that cognitive deficit is related to biological vulnerability of
schizophrenia and bipolar disorder, being a better predictive factor of the
functional outcome than positive and negative symptomatology. It is also related
to both psychiatric and substance relapses, the treatment adherence and its results.
So, the study of cognitive functioning becomes of great interest in the DD field.
All together suggest the need of the neuropsychological assessment as a measure
of severity and prognoses of the disorder that may, in turn, predict the treatment
outcomes contributing to the development of new therapeutic targets. Cognitive
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rehabilitation therapies, in those cases that may be necessary, could help to
improve the course of the disorder and prevent the relapses and suicidal attempts.
Similarly, the early prevention of major cognitive deficits accelerated in later
ages, would improve the psychosocial functioning and quality of life of these
patients decreasing the high morbidity and social costs involved in the treatment
of DD.

6.2 Executive functioning in schizophrenia and/or cocaine dependence

6.2.1 Testing the vulnerability hypothesis

Since our review points out the differential impact on cognitive domains
depending on the main substance of abuse, in studies carried out with mainly
schizophrenic subjects, we decided to conduct a study focused on executive
functioning in schizophrenic individuals, mainly cocaine dependents, due to the
lack of studies focused in this subject. The impact of comorbidity between SZ and
cocaine deserve greater attention since it there had been described rates of
comorbidity ranging between 20 to 50% (Regier et al., 1990).

Although more executive impairment might be expected in subjects suffering
both conditions given the common front-subcortical dysfunction caused by both
disorders, some authors find better executive functioning in SZ+ compared to SZ-
(Carey et al., 2003; Herman, 2004; Joyal et al., 2003; Smelson et al., 2003; Thoma
et al., 2007; Thoma & Daum, 2008). The authors who find a higher cognitive
functioning in SZ+, often defend a better premorbid adjustment compared to SZ-.
Thus, higher premorbid executive functioning together with higher social skills,
are necessary to keep the SUD and facilitate the acquisition of illegal substance,
even more those less accessible in the immediate environment such as cocaine
(Schnell et al., 2009). The current scientific literature shows that cognitive
deficits are endophenotypes of SZ (Snitz et al., 2006) and are related to psychotic
biological vulnerability. Therefore, a higher cognitive performance on the SZ+
suggests less biological vulnerability compared to those SZ-, who develop the
disorder without any additional trigger (Hall, 1998). This is in the line of a less
biological vulnerability in dual diagnosis patients, as it is stated by one of the
most important ethiological models. Further support for this hypothesis is: (i) an
onset of substance use preceding the onset of SZ (ii) an earlier age of onset of SZ
(i11) a better cognitive functioning (iv) fewer first-degree relatives suffering a
psychiatric disorder compared to SZ-.

In order to test the vulnerability hypothesis, we evaluate the executive
functions linked to both dorsolateral and orbitofrontal prefrontal cortex, in
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patients with SZ who were depending from cocaine. They were compared with
SZ- and COC groups. A higher performance on frontal related functions in SZ+
than SZ-, being very similar to the COC group, may represent a coherent picture
of substance users as a specific subgroup of SZ, with better premorbid adjustment
and less biological vulnerability. After the groups were matched on marital status,
economic situation, clinical severity, number of prescribed medication and
nicotine consumption, the results were close to those expected.

As we expected, the SZ+ and the COC group, showed better executive
functioning sensitive to dorsolateral prefrontal function compared with the SZ-,
with little difference between them. This is in agreement with the idea of a better
executive functioning in SZ+ patients to obtain illegal drugs, especially those
more difficult to get, such as cocaine (Schnell et al., 2009). Regarding decision
making linked to orbitofrontal functioning, the results are less clear. While the
COC group shows a better performance than the SZ- group, the SZ+ did not differ
from the other two groups. However, a qualitative appraisal on the performance of
the three groups reveals a worse execution in the SZ+. Although the quantitative
analysis did not reveal a worse execution of SZ+ patients compared to the other
two, the large variance of net scores obtained in the IGT could had eliminated the
statistical difference between groups. This qualitative appraisal could suggest, at
least under a speculative point of view, that a worse decision making may be
related to a predisposition to substance use in SZ+ individuals.

It should be noted that our results only partially support the vulnerability
hypothesis. Although we found a higher performance on the executive functions
related to dorsolateral prefrontal functioning, and an onset of substance use
preceding the onset of SZ in all SZ+ individuals, other premises in order to
confirm the hypothesis were not supported by our results. Unexpectedly, the SZ+
neither presented an earlier onset of the disease nor more family psychiatric
history compared to the SZ- group.

However, several other studies could not find an earlier onset of the disorder in
the SZ+ individuals (Boydell et al., 2007; DeRosse et al., 2010; Sevy et al., 2010;
Veen et al., 2004). In agreement with Schnell et al. (2009) it is possible that the
SZ+ have earlier noticed their symptoms, but they may have developed relatively
efficient strategies to deal with their symptoms before being referred to
psychiatric services for the first time. This is in the line of the assumption of a
better executive functioning in SZ+ individuals in order to handle their demands
more successfully than SZ-. In the other hand, the lack of difference in family
psychiatric history in SZ- compared to SZ+, could be explained by patient’s self-
reported data as a weak source of information.
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Taken together, our results show higher dorsolateral prefrontal related
functions in the SZ+ and COC groups than in the SZ- group, as well as an onset
of SUD before the onset of SZ according to the lower biological vulnerability
hypothesis. However, the lack of differences in the orbitofrontal functioning, age
of psychosis onset and family psychiatric history between SZ+ and SZ-, could
work as arguments against the hypothesis.

Despite this, the most probable reason of a better executive functioning in SZ+
is that their lower threshold to develop psychosis resulting in better cognitive
abilities, whereas the SZ- subjects may have other neurobiological vulnerabilities
like subtle brain alterations, resulting in cognitive deficits. It is important to
highlight that substance intake may trigger psychosis through disruptions in the
dopaminergic system in patients with lower biological vulnerability to develop the
disorder and therefore, with higher cognitive abilities, rather than improve the
cognition since the detrimental effects of substance use on cognition have been
demonstrated in several studies. The development of future genetic studies may
help to understand the biological vulnerability to psychosis in schizophrenic
patients with and without comorbid SUD.

6.2.2 The influence of the age onset of consumption on executive functioning
Regarding the influence of age of onset of consumption on executive
functioning in individuals with cocaine dependence in remission, with and
without comorbid SZ, it should be noted that our study is one of the first studies
exploring this effect, except for the work of Jockers-Scherubl et al. (2007) that did
so in SZ+ individuals abusing cannabis. As those authors did, we considered
earlier consumers (onset of consumption 16 years old or younger) and later
consumers (onset of consumption 17 years old or older). Given that cocaine
dependence mainly affects both catecholaminergic and dopaminergic systems
(Block, Erwin & Ghoneim, 2002; Krystal et al., 2005), we expected that substance
use before these systems reach maturation, will lead to more deleterious cognitive
deficits than consumers who started after the age of 17, when these systems have
already concluded their maturation (Lambe, Krimer & Goldman-Rakic, 2000;
Sundram, 2006). We also expected that these effects on earlier consumers would
be more obvious on executive functioning, because the prefrontal cortex,
underlying the maturation of higher-order cognitive functions, ends their
maturation process in late adolescence, after the age of 17, through pruning of
exuberant synapses and myelination of axons (Casey, Giedd & Thomas, 2000;
Sowell, Delis, Stiles & Jernigan, 2001; Woo & Crowell, 2005). Therefore, these
higher order cognitive functions are expected to have a greater impact by earlier
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use of drugs. In this line, previous studies with samples comprised by individuals
with cannabis use without psychiatric comorbidity, found lasting
neuropsychological effects on visual scanning (Ehrenreich et al., 1999), lower
verbal IQ (Pope et al., 2003) and less grey matter relative to whole brain (Wilson
et al., 2000) in earlier consumers (16 years old or younger), than those who have
initiated the consumption after the age of 17. However, when we analyzed the
effect of age of onset of substance use, contrary to our initial expectations, earlier
SZ+ consumers, performed better in TMT-B and in trials to first category in
WCST. Similarly, the analysis between groups and age of onset of substance use
show interacting effects only in TMT-B with a better performance in earlier
consumers than in later ones.

Although we were not sure about the reasons why a better cognitive set-
shifting occurs in earlier SZ+ consumers than in later ones, there could be some
plausible explanations.

Even though development of higher-order association cortices including
parietal, superior temporal and prefrontal regions, strongly related to maturation
of cognitive functions (Casey et al., 2000; Sowell et al., 2001), occurs during late
adolescence, the preadolescent brain may have greater resiliency capacity during
this remodeling brain period, enabling a more complete recovery (Schweinsburg,
Brown & Tapert, 2008), at least before the SZ onset. Only studies that include
structural and functional neuroimaging measures, could clarify the question of a
grater neuroplasticity in younger SZ+ patients. Another explanation would be the
differential impact of certain drugs in specific regions of the brain, given that most
of the subjects in our sample were polyconsumers. Unfortunately, we were not
able to study the specific impact of each substance, due to the small sample size.
Nevertheless, it should be noted that the SZ+ group showed more prevalence of
cannabis use than the COC group. Jockers-Scherubl et al. (2007) found a certain
preservative effect of cannabis use in those SZ+ patients who started the
consumption before the age of 16. In this line, some authors speculate that
cannabis may restore frontal dysfunctions in SZ patients (Pomarol-Clotet et al.,
2008). These effects could take place over a certain stage of development in
which the brain has greater plasticity to model the effects of drug use. However,
this explanation is in conflict with well-established findings of a negative impact
of cannabis use in SZ (D'Souza et al., 2005; D'Souza, Sewell & Ranganathan,
2009). Hence, it does not seem to explain our results given that we performed
again the analyses controlling the influence of cannabis use, without getting
appreciable differences to the previous results.
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Despite the use of the Bonferroni correction method in statistical analysis, in
order to avoid the occurrence of Type I error, the little sample size when
exploring the effect of age of substance use, could induce this type of error,
explaining so the counterintuitive nature of this result. However, it should be
noted that this aim had an exploratory character in our study.

Future studies should be conducted to determine the influence of substance use
in the brain of SZ+ patients, depending on the age of onset of intake. This
knowledge could have many implications for the prevention of substance use in
patients at risk of developing SZ in later ages.

6.3 Age-related changes in neuropsychological performance in schizophrenia
and/or cocaine dependence

6.3.1 Differences in attention, verbal memory and speed of processing

The first aim in the third study was to evaluate differences regarding attention,
verbal memory and processing speed performance across the three experimental
groups. We transformed the raw scores on Z scores enabling comparisons with
normative data and eliminating the age-related variance in cognitive performance.
In all the analysis, the non verbal premorbid IQ and the level of nicotine
dependence were introduced as covariates, since differences emerged among the
groups and cigarette consumption can improve neuropsychological performance
through enhancing dopaminergic activity in frontal attentional networks.

As we expected, the COC group performed better than both SZ groups in
verbal memory, specifically in learning over the five trials, the total learned
words, short memory, delayed memory, processing speed and in the global
cognitive component. There were no differences between groups in recognition
memory. This result suggests that memory deficits in both SZ groups are related
to retrieval of verbal information stored in memory, rather than deficits in
encoding information. No other difference appears in premorbid verbal IQ,
attentional span, and recognition.

Both SZ+ and SZ- groups had a similar execution on the neuropsychological
tasks in contrast to other authors who found a worse performance in the SZ+
group (Cooper et al., 1999). However, some studies failed to incorporate the COC
group, but those ones who did, found a worse performance on verbal memory in
the SZ+ group (Serper et al., 2000; Serper et al., 2000; Sevy et al., 1990). It
should be noted that in all of these studies, the SZ+ group was tested in acute
cocaine cessation, affecting verbal learning through dopaminergic and
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serotoninergic depletion following binge use of cocaine (Parsons, Koob & Weiss,
1995; Volkow et al., 1997). Our results did not seem affected by this effect since
SZ+ and COC groups were abstinent for a period of 4 months or even longer. So,
somehow recovery in cognitive function with long abstinence time could be
plausible, explaining the lack of differences between SZ+ and SZ- groups.
However, a long term-disturbance on the dopaminergic system affecting cognitive
functioning, could appear in those SZ+ patients of an older age.

Taking together, these results seem to point out a similar execution on
attention, verbal memory and speed of processing as well as in global cognitive
performance in both SZ groups.

6.3.2 Age-related changes in neuropsychological performance

In order to elucidate the effect of both age and duration of SUD in individuals
with schizophrenia and/or cocaine dependence, and taking into account that
current gaps of knowledge exists in this area, we conducted other analyses in the
third study, exploring the influence of those variables in attention, verbal memory
and speed of processing.

The correlational analyses only revealed an effect of age in the SZ+ group on
verbal memory and in the global cognitive component. Thus, verbal memory and
general neuropsychological functioning are worse in the SZ+ individuals of an
older age. Otherwise, the SZ- group did not show any age-related change in their
cognitive performance, in agreement with the idea of a stable cognitive deficit in
these patients regardless of chronicity and the severity of illness (Asarnow &
MacCrimmon, 1978; Lewandowski, Cohen & Ongur, 2011). This result agrees
with the idea of a cognitive decline interacting with age in the SZ+ individuals as
a result of an additive brain damage, possibly due to the long-term expression of
neurotoxic consequences of SUD, as other authors stated before (Allen et al.,
1999; Bowie et al., 2005; Mohamed et al., 2006). Therefore, the inclusion of
different age samples, could be an important factor explaining the contradictory
results of neurocognition in studies comparing SZ- and SZ+ groups. To our
surprise, the COC group showed a better processing speed in the older subjects.
Nevertheless, no more significant correlations were found between age and
cognitive performance in this group.

Unexpectedly, the length of SUD did not appear correlated to cognitive
performance in both SZ+ and COC groups. Furthermore, the regression analysis
showed the age of the SZ+ individuals as the only variable explaining the 24% of
the variance in the global cognitive component, without any significance of the
length of SUD. In spite of this result, differences in both frequency and quantity
use of cocaine may be more strongly related to general cognitive performance
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than the length of SUD measured by years of duration of the disorder. This could
explain the better processing speed in older COC subjects, as well as the results
obtained in the SZ+ group, leading to dose-dependent effects which covary with
the age of subjects resulting in a drug per age interaction phenomenon.
Unfortunately, we were not able to disentangle these possible effects since no
measures of these variables were performed. Future studies are needed examining
this question.

Our results have important clinical implications. Deficits in verbal memory are
shown to be associated to adaptive functioning and they predict worse therapeutic
results (Green, 1996; Serper et al., 2000; Serper et al., 2000), because
psychotherapeutic approaches requires storage of large amounts of information
and mental flexibility (Bowie et al., 2005). Therefore, treatment programs may
prove ineffectively for older SZ+ patients. The assessment of neurocognitve
deficits in SZ+ patients, especially in the older ones, is necessary in order to know
the more appropriate interventions and to develop cognitive enhancement
therapies. The early prevention of a cognitive deficit, which may be accelerated in
older ages, may help to improve the functional outcome of these patients in the
future.

6.4 Health related quality of life in Dual Diagnosis: clinical correlates

The work of Health-related Quality of Life (HRQOL) is carried out with a
different sample than the other ones. With the proposal of asses the HRQOL in
patients with Dual Diagnosis, namely, people suffering from both comorbid
conditions, compared with people suffering only one of them, we enrolled a
sample of 95 participants, only males, divided in three groups. Seventy patients
with current diagnosis of schizophrenia, bipolar disorder and major depression,
with (DD, n=35) and without (SMI, n=35) comorbid substance use dependence
were included. In addition, another group with only Substance Use Dependence
(SUD, n= 35) was recruited. Both DD and SUD groups were in remission of
substance use at least for four months. In an exploratory way, we also sought to
determine which clinical factors would be related to HRQOL, with special interest
in the DD group.

As we expected, the DD group showed a major detrimental on most of all the
subscales assessing HRQOL, being especially relevant the affectation on mental
health domain rather than physical health domain, without differences between
groups in bodily pain and physical functioning. In general terms, the SUD group
obtained better scores in the SF-36 with marked differences when compared to
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DD group, while the SMI group showed intermediate scores between the other
two.

The introduction of the covariates suicidal attempts, medication and daily
consumption of cigarettes, as clinical variables probably affecting HRQOL
(Bebbington et al., 2009; Laaksonen, Rahkonen, Martikainen, Karvonen &
Lahelma, 2006; Ponizovsky, Grinshpoon, Levav & Ritsner, 2003) which in turn,
showed significant differences in DD compared to the other groups, kept the
worst HRQOL in DD group, but made disappeared the previous differences in
Mental Health, General Health and MCS. After this adjustment, the SUD group
showed a better feeling of vitality and energy as well as an improvement of their
health state, compared to the previous year of both SMI and DD groups. These
data suggest that SUD patients had lower functional disability, possibly related to
their better community functioning, since they were often active workers.

The fact that those clinical variables made disappear the worse scoring of the
DD group respect both SMI and SUD groups, in the scales mainly related to
mental health, suggest that suicidal attempts, cigarette consumption and intake of
medication, modulates the mental HRQOL expression in DD patients. So, these
variables should be taken into account in further research since they seem to be
involved in mental HRQOL. However, after the adjustment, the DD group
continued showing a lower degree of physical and emotional health, with higher
perceptions of limitations in their social and occupational life, as well as higher
feelings of tiredness compared to the SMI group. This result, in agreement with
Kalman et al. (2004), may highlight the negative effect of the comorbid substance
use in mental HRQOL in patients with SMI. This is also in line with the work of
Kilbourne et al. (2009) who observed a negative impact of comorbid substance
use in patients with bipolar disorder, even after controlling the depressive and
maniac symptoms of the disorder.

Our results suggest a major detrimental effect in mental HRQOL domain in
patients with DD compared to SMI and SUD groups, despite the fact that they
were abstinent for a long time. Although our results agree with several previous
studies (Bizzarri et al., 2005; Kalman et al., 2004; Kilbourne et al., 2009; Singh et
al., 2005), most of them were lacking the inclusion of SMI group. This fact, does
not allow to elucidate the harmfull effects of the psychiatric disorder on HRQOL.

The correlation analysis considering the clinical data collected showed that the
MCS scale was associated to number of suicidal attempts, daily amount of
medication and the number of coffees consumed per day. Thus, when there were
more suicidal attempts and more intakes of both medication and coffee, the score
in the MCS scale was lower. The analysis separated by groups showed that these
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associations were true only for the DD group. Similarly, the regression analysis
confirmed that the model was only met by the DD group, and the caffeine intake
was the only predictive variable explaining the 21.8% of the variance. Although
this result indicates that a higher intake of caffeine consumption in DD patients is
related to a higher affectation in the mental HRQOL, they did not ingest more
coffees a day than SMI and SUD groups.

Caffeine consumption, as well as other methylxanthines, has long been
associated with psychiatric illness, possibly due to its beneficial impact on
extrapyramidal side effects of antipsychotic medication, thorough dopaminergic
agonists in the nigrostratial pathways (Casas et al., 1989). This is in agreement
with the self-medication hypothesis. However, caffeine consumption may have
detrimental effects in DD patients through dopaminergic agonists in other brain
pathways such as mesolimbic and mesocortical, as well as causing interference to
antipsychotic treatment offsetting the effects of medication. All together, may
increase the psychotic symptomatology.

Since intraindividual variations have been described in the psychoactive effects
of caffeine in the general population (Paton & Beer, 2001), our results could be
explained, at least in part, by the possibility that DD would be the most sensitive
one to the effects of caffeine, even under moderate doses, compared to the other
two groups. In other words, the DD group may present different genetic
polymorphisms from the general population, both in metabolic enzymes and in
brain receptors, to the effects of caffeine. A more plausible explanation is that
caffeine covaries with other risk factors associated to DD group such as: more
suicidal attempts, a higher daily medication intake and higher cigarette
consumption (Lara, 2010). The consumption of nicotine and caffeine, has been
associated with higher risk of suicide attempts in the psychiatric population
(Baethge, Tondo, Lepri & Baldessarini, 2009; Keizer, Gex-Fabry, Eytan &
Bertschy, 2009), as well as with a lower efficacy of antipsychotic medication
(Lara, 2010; Baethge 2009). It must be highlighted that all this factors have been
related, directly or indirectly, with worse QOL and HRQOL (Alonso et al., 2009;
Bebbington et al., 2009; Kasckow et al., 2007; Laaksonen et al., 2006; Ponizovsky
et al., 2003).

Our results are encouraging further research in this area, exploring the HRQOL
state in this population, taking into account the consumption of nicotine and
caffeine in order to explore their impact on HRQOL and with which factors their
effects may be associated. Likewise, studying the QOL/HRQOL in DD women is
of great interest, since there is evidence of a worse state in the mental domain in
female substance users (Garg et al., 1999; Lev-Ran et al., 2012). Thus, given the
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differences in the HRQOL state between sexes, it should be noted that our results
may be representative only on male patients.

The systematic assessment of HRQOL in DD patients, should allow us to
improve our knowledge about the impact of the illness in the patients’ life as well
as the associated factors on HRQOL detriment. It may also be a useful tool in the
detection of specific attention areas, contributing to a better direction of the
intervention targets in treatment planning, and thereby, improving the
intervention’s effectiveness and the assessment of their results.
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7. STRENGHTS, LIMITATIONS AND FUTURE
RESEARCH

Our work provides improvements over previous research on neuropsychology
and QOL topics. The groups’ comparisons to normative Spanish data have shown
evidence about the impairment’s degree of the three experimental groups in the
HRQOL. Similarly, the conversion of the raw scores into Z standardized scores
made in the third study, enables comparisons of neuropsychological performances
in the three groups to the normative data, and eliminates the normal age-related
variations, in order to establish deep impairments than those considered as normal
cognitive changes associated to age. The control of abstinence time and its
verification by urinalysis seems have eliminated, at least in part, acute effects of
substance use in cognitive performance and in HRQOL scores, providing a major
robustness in the results. The inclusion of the three experimental groups (the
comorbid group with DD compared with the two non comorbid groups) allow us
to elucidate the impact of each condition on the independent variables assessed in
each study of this thesis, being a lacking factor in most of the preceding works.

Nevertheless, this brought to our work the inherent limitations of naturalistic
coss-sectional designs. The fact that we included only male patients is a strenght
in our reserach due to specific characteristics tightly linked to gender in the DD
pathology, which affects both neurocognitive performance and QOL. This
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eliminates the interfering effects of gender in the results. However, this can be
seen as a limitation in the generalization of our results, since they cannot be
extrapolated to female gender. Recent evidences point out differences in DD
according to gender. The usual good prognosis in SZ women disappears in dual
disorders (Miquel, Roncero, Lopez-Ortiz & Casas, 2011). Dual SZ women have a
greater facility to become intoxicated and develop substance dependence than
men (Schuckit, Anthenelli, Bucholz, Hesselbrock & Tipp, 1995). Positive
symptoms appear more quickly (Gearon & Bellack, 2000) and they have higher
risk of suffering sexually transmited diseases (STD), as Human
Immunodeficiency Virus infection (HIV), compared with their male counterparts
(Krakow, Galanter, Dermatis & Westreich, 1998).

The wide sociodemographic and clinical data recorded, have allowed us to
understand some of their associations to both cognitive and QOL assessments.
This sociodemographic and clinical variables were rarely taken into account by
the previous studies. Regarding studies about neurocognitive functioining, we
followed the prevailing objectives of the current research in the DD field (Mueser
& McGurk, 2012), as follows: the focus of cocaine as a main substance of choice,
the sample comprised by SZ patients with a long time of abstinence, the control of
influence of both SUD duration and nicotine consumption in the cognitive
performance, the assessment of individual cognitive domains, the fact of having
considered the psychotropic medication and other specific clinical variables often
associated to DD on the cognitive results, the study of both age of patients and
substance intake age onset as intermediate variables possibly affecting
neuropsychological performance. Finally, the calculations of effect sizes and the
use of Bonferroni method in all the analysis prevent the occurrence of type I and
type II errors in our results providing strengths to our work.

However, some aspects must be taken into consideration when interpreting our
results (1) although we focused on cocaine as a main drug of choice in participants
enrolled in our sample, they were mostly polydrug users with a high intake of
alcohol and cannabis. We performed the analysis again controlling the effect of
both substances obtaining similar results to the previous ones. (ii) The groups in
our sample did differ in some demographic variables like marital status and
economic situation, as well as in clinical variables like clinical state, medication,
CPZ equivalents and cigarettes consumption. Although in the study of executive
functioning (Study 2) these variables were introduced as covariates in the
analyses, we were aware that this was an artificial adjustment. Our sample is
constituted by non randomized groups and although their control has a perfect
sense in a statistical point of view, these differences across groups are in fact,
meaningful characteristics of each group that cannot be successfully controlled in
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the real life. For these reason, we decided not to covary their effect on the
following study (Study 3), where we only introduced as covariates the differences
in non-verbal premorbid IQ and nicotine consumption given their potential effect
on the cognitive results. In spite of this, it cannot be underestimated that
sociodemographic and clinical differences across the three experimental groups
may have contributed somehow to the cognitive profiles among subject groups in
the study 3. (iii) Three subjects in the SZ+ group and four subjects in the SZ-
group were suffering from schizoaffective disorder. Since the schizoaffective
patients may have better neuropsychological performance than the SZ ones, we
conducted the analysis again excluding these subjects. We obtained very similar
results to the whole SZ groups. Therefore, we decided to keep them in the study
.(iv) In the HRQOL study, we did not include the information about subjects who
dropped-out of the study or that were excluded, so it is unknown whether the
results are subject to bias due to the exclusion of these subjects. (v) All subjects
included in the studies were undergoing treatment, maybe affecting the
extrapolation of our results to those who are not considering treatment.
Furthermore, the DD/ SZ+ and SMI/ SZ- groups were recruited from different
healthcare systems and with different planning treatments than COC/SUD group.
COC/ SUD groups were recruited from the therapeutic community of Gressol
Catalonia Man Project, where the treatment means more control, more
compliance, and discipline from the users than the other two groups arising from
the Mental Health Division of the Althaia Foundation in Manresa, where the
treatment does not require much involvement. This variable could be affecting
somehow our results.

The main limitations of our work also must be mentioned. Although we
assessed the clinical state with the CGI, we did not perform a standardized
assessment of SZ symptoms. Therefore, all of our results might be influenced by
differences in the psychopathology between SZ+ and SZ- or between DD and
SMI groups. The fact that the psychiatric diagnostic groups in our samples were
taking higher amount of medication, especially antipsychotics with more CPZ
equivalent dosages than COC/SUD groups, may have a direct influence on the
neurocognitive and HRQOL scoring among subject groups. Although significant
cognitive improvements are reported in first-episode psychosis under
antipsychotic treatment (Keefe et al., 2006; Keefe et al., 2007; Kopala et al.,
2006) some studies have highlighted differences between typical and atypical
agents (Crespo-Facorro et al., 2009; Purdon et al., 2000), while other authors did
not report any advantage of medicated groups vs those non-medicated (Hill,
Schuepbach, Herbener, Keshavan & Sweeney, 2004; Rund et al., 2007). So, it is
unknown how antipsychotic agents are affecting the results of our work. Our
cross-sectional nature design does allow us to determine only correlate factors
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rather than casual relationships between the independent and dependent variables
of our studies.

Another important limitation is that the study was based on clinical acquired
and partially retrospective self-reported data. Although we reviewed the medical
records of the patients, contrasting the self-reported data with the medical history
on hospital’s database and with their treating psychiatrist, the information may
have been subject to recall bias, including the information about suicidal attempts
and substance use. Finally, the relativly small sample and the heterogeneity of
psychiatric diagnostics included in the study of HRQOL might have affected the
representativeness of the participants included.

Further research is needed to overcome the previous limitations. Thus,
longitudinal studies including large samples are warranted to determine the age-
related changes in SZ+ as well as, the extent of cognitive recovery interacting
with abstinence time and the impact of the age of onset of consumption in a long
term, establishing dose-dependent effects and relations to the functional outcome.
Future studies must take into consideration the effect of antipsychotic agents and
other substances such as caffeine and nicotine on neurocognition. Studies
including neurobiological parameters (such as structural and functional magnetic
resonance, evoked potentials and genetic studies) could elucidate the genetic load
to develop the disorder helping to a better understanding of cognitive mechanisms
in DD. Further studies exploring the affectation of both QOL/HRQOL are also
needed in order to develop more effective interventions and to reduce the impact
of the illness on the patient’s nature context. Finally, studies in DD women, from
the gender perspective, are of great interest in order to establish new and specific
therapeutic targets for them. Overall, this may help to clarify the current
knowledge gaps in the DD field.
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8. CONCLUSIONS

The accurate review of the current scientific literature about cognitive
functioning in patients with DD, points out that there is an interaction between the
main drug of choice, the assessed cognitive domain and the age of patients. Our
results show a similar pattern of the dorsolateral executive functioning in SZ+ and
COC groups compared to SZ-. This is in agreement with the assumption of SZ+
as individuals belonging to a subgroup with SZ with a lower genetic vulnerability,
and as a consequence, they exhibit higher cognitive abilities, making them more
able to obtain illegal drugs of abuse. Concerning the influence of age of onset of
substance use in cognition, we only found differences on set-shifting between
earlier and later SZ+ consumers, while this effect was not found in the COC
group. Despite this, the SZ+ group showed more deleterious effects than the COC
group on set-shifting, regardless of the age of onset of consumption.

However, the SZ+ group shows a similar pattern of execution in verbal
memory, processing speed and in global cognitive performance as the SZ- group,
both of them being more deficient than the COC group. The difference between
SZ- and SZ+ is that deficits in SZ+ group are negative related to age, while the
SZ- are not. This is in agreement with the idea of an additional cognitive damage
in the brain of the SZ+ individuals, due to the possible long-term expression of
neurotoxic consequences of substance use. Although we did not found the

133



duration of SUD related to cognitive performance, future research is needed in
order to confirm or refute our results.

Regarding HRQOL, our results showed a worse state in the mental domain of
the HRQOL in the DD patients respect to the other two non-comorbid groups and
to the general population. Suicide attempts, higher intake of daily medication and
caffeine consumption appear as associated factors to the impairment in the mental
domain of HRQOL, especially in the DD group. The systematic assessment of the
HRQOL in DD patients, should allow us to improve our knowledge of its
associated factors. It may also be a useful tool in the detection of areas of specific
assistance to the goals of treatment planning as well as an assessment measure of
the effectiveness of interventions.

Further research is needed to develop studies which control the methodological
deficiencies of the previous work. Longitudinal studies and those incorporating
neurobiological parameters, addressed to clarify the current knowledge gaps about
the neurocognition of DD, are required.
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ANEXO 1. HISTORIA CLINICA

“Caracteristicas ritmicas, de personalidad y rendimiento neuropsicolégico en
pacientes con patologia dual”

1. DATOS SOCIODEMOGRAFICOS

Nombre:

Fecha de nacimiento: Sexo:

Estado civil:

Soltero[ ] Casado [ | Divorciado [ | Separado [ | Viudo [ ]
Hijos: Pareja estable: Si No__

Convivencia: Sélo D Acompafado D ¢ Con quién?

Genograma:

Dominancia manual: Diestro [ Zurdo
Clase socioecondmica:

L] Clase | Alta:

L1 Clase Il Media-Alta:

L] Clase lll Media:

[ Clase IV Media-Baja:

[ Clase V Baja:

Condicion académica:

L1 No escolarizado
[] Estudios primarios incompletos
[ Estudios primarios completos
[1 Estudios secundarios incompletos
[1 Estudios secundarios completos

[ Estudios universitarios

Situacion laboral:
Activo: Profesion:
Inactivo: _ Parado [J Pensionista L1 LT UJ
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2. ANTECEDENTES PSIQUIATRICOS FAMILIARES Y PERSONALES

2.1 Concomitancia de patologia organica en la familia (diabetes, hipertension,
enfermedad cardiovascular, alteracion respiratoria, etc.): Si No
¢ Cual?

Presencia de trastorno psiquiatrico en algun familiar de primer grado: Si ___No
Especificar:

2.2 Concomitancia de patologia organica en el paciente (diabetes, hipertension,
enfermedad cardiovascular, alteracion respiratoria, etc.): Si No
¢ Cual?

Antecedentes psiquiatricos personales:

Tipo de trastornos Si No
Psicéticos

Trast. Est. Animo

Trast. Ansiedad

De inicio en la infancia

Otros trastornos (especificar)

Intentos previos de suicidio: Si ___ No Numero de intentos:

3. CARACTERISTICAS DEL DIAGNOSTICO
3.1. DIAGNOSTICO PSIQUIATRICO (DSMIICE). (No relacionado con sustancias)

Diagndéstico actual:

Inicio del trastorno:

Tratamiento actual
Farmacolégico

Nombre: Cantidad: Duracion:
Nombre: Cantidad: Duracion:
Nombre: Cantidad: Duracion:

Otros farmacos:
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Tratamiento actual
Psicolégico
Tipo de terapia psicologica:

Intervenciones anteriores
Farmacolégico

Nombre: Cantidades: Duracion:
Nombre: Cantidades: Duracion:
Nombre: Cantidades: Duracion:

Otros farmacos:

Psicolégico
Tipo de terapia psicoldgica:

3.2 DIAGNOSTICO RELACIONADO CON SUSTANCIAS (DSMI/ICE).

Diagnéstico de patologia dual: Si___No ¢ Cual?
Inicio del trastorno dual:

Diagnéstico Trastorno por Consumo de Sustancias: Abuso L] Dependencia L]
Sustancia principal:

Otras sustancias:

Tiempo de abstinencia:

Recaidas:

Problemas legales Si__No__ Tipo:
Problemas familiares Si___No__ Tipo:
Problemas laborales Si__ No__ Tipo:

Tratamiento actual
Farmacolégico

Nombre: Cantidades: Duracion:
Nombre: Cantidades: Duracion:
Nombre: Cantidades: Duracion:

Otros farmacos:
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Tratamiento actual
Psicolégico
Tipo de terapia psicoldgica:

Intervenciones anteriores
Farmacolégico

Nombre: Cantidades: Duracion:
Nombre: Cantidades: Duracion:
Nombre: Cantidades: Duracion:
Nombre: Cantidades: Duracién:

Otros farmacos:

4. HABITOS

4.1. CICLO SUENO-VIGILIA
Hora de levantarse: Hora de acostarse:
Siesta: Si No Tiempo aprox.:
¢ Cuantas horas aprox. duerme al dia?

4.2 CONSUMO DE OTRAS SUSTANCIAS
¢, Consumo de nicotina? Si No Cantidad de cigarros/dia:
Tiempo que hace que es fumador

¢, Consumo de café? Si No Cantidad de cafés/dia:
¢ Consumo de te? Si No Cantidad de te/dia:
¢ Consumo de cafeina? Si___No____ cantidad de coca-cola/dia:

¢, Consumo de alguna otra sustancia?

5. IMPRESION CLINICA GLOBAL (ICG).
Gravedad de la enfermedad en la actualidad
.No evaluado
. Normal, ningun trastorno_____

. Al limite de la enfermedad_____
. Levemente enfermo__

. Moderadamente enfermo_
. Marcadamente enfermo__

. Gravemente enfermo__

. Extremadamente enfermo___

~NOoO o WN -0
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ANEXO 2. CONSENTIMIENTO INFORMADO

Proyecto de investigacion: “Ritmicidad circadiana, rendimiento cognitivo y

personalidad en pacientes con patologia dual”

Apreciado Sr/Sra.

Solicitamos su colaboracién para participar en el proyecto de investigacion
“Ritmicidad circadiana, rendimiento cognitivo y personalidad en pacientes con patologia
dual", perteneciente al Departamento de Psiquiatria y Psicobiologia Clinica de la Facultad
de Psicologia, Universidad de Barcelona. Para considerar su participacion es necesario
que lea atentamente la siguiente informacion y nos plantee todas las cuestiones que crea

necesarias.

Justificacion/Objetivo
El objetivo de este estudio es el de profundizar en el conocimiento de las posibles

caracteristicas de funcionamiento ritmico, de rendimiento neuropsicolégico y de rasgos de
personalidad que se hallan presenten en los pacientes con patologia dual. Los resultados
podran utilizarse para mejorar los abordajes tanto de prevencion como de tratamiento de

dichos pacientes.

¢En qué consiste su participacion en el estudio?

En el transcurso del tratamiento o de la asistencia que recibe, se incluiran 3 o 4
dias de exploracion por parte de un profesional de la salud mental. En estas sesiones se
le pasaran 8 cuestionarios que consisten en que le hagan algunas preguntas sobre su
forma de pensar o actuar, asi como el estado actual en que se encuentra.

También debera realizar 9 tareas de rendimiento, algunas de ellas presentadas en
el ordenador y otras que se las pasara el profesional. El tercer dia de exploracion se le
colocara una mufiequera que lleva incorporado un aparato de registro de la temperatura
corporal periférica y que llevara durante dos dias sin que ello le impida realizar todas sus
actividades habituales (para ducharse puede colocar una bolsa de plastico por encima) y
que devolvera el ultimo dia de exploracion.

Se prevé que las sesiones de exploracion duren entre 2,5h. y 3h., dependiendo de
la rapidez con la que se responda o ejecuten las tareas. Por ultimo, se le recogera una
muestra de saliva de primera hora de la mafiana para efectuar una determinacion
endocrina (melatonina) coincidiendo con una de las visitas programadas en su Centro de

Salud Mental o unidad de referencia para el estudio. Las muestras de saliva sélo se
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utilizaran para la medicion de sus niveles de melatonina.

Beneficios
El hecho de participar en el estudio no implica ningun beneficio directo o inmediato
para Ud., pero permitira mejorar su evaluacion e incorporar mejoras en la atencién no solo

a su persona sino a todas las personas afectadas por esta patologia.

Compromiso de confidencialidad.

Toda la informacion sobre usted y su enfermedad sera tratada de forma
confidencial y solo podran tener acceso a ella los profesionales responsables de su
atencion relacionadas con el presente estudio.

De conformidad con lo que establece la L.O. 15/1999, de 13 Diciembre y de
Proteccion de Datos de Caracter Personal (articulo 3, punto 6 del Real Decreto
223/2004), declaro haber sido informado:

1. De la existencia de un fichero o tratamiento de datos de caracter personal, de la
finalidad de la recogida de éstos y de los destinatarios de la informacion.

2. De laidentidad y direccién del responsable del fichero de datos.

3. De la disponibilidad de ejercitar los derechos de acceso, rectificacion y oposicidon

dirigiendome por escrito al titular del fichero de datos.

Voluntariedad
La participacion en este estudio es totalmente voluntaria y se puede retirar de él en

cualquier momento sin que deba dar explicaciones a nadie.
Mas informacion.

Si desea mas informacién sobre este proyecto puede solicitarla a los profesionales

de este estudio.
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Consentimiento Informado del paciente para participar en el estudio
“Ritmicidad circadiana, rendimiento cognitivo y personalidad en pacientes con

patologia dual”

El Sr./Sra. (nombre y apellidoS) ... accedo a
participar en la investigacion “Ritmicidad circadiana, rendimiento cognitivo y personalidad
en pacientes con patologia dual" y declaro que:

1. He recibido y comprendido la informacion sobre el estudio en el que me proponen
participar.

2. He recibido una hoja informativa que explica las caracteristicas del estudio.

3. He sido informado de los riesgos y beneficios derivados de la participacion.

4. Soy consciente de que la participacion es voluntaria y que puedo retirarme cuando lo

desee sin tener que dar explicaciones y sin que esto repercuta en mis cuidados médicos.

De conformidad con lo que establece la L.O. 15/1999, de 13 Diciembre y de
Proteccion de Datos de Caracter Personal (articulo 3, punto 6 del Real Decreto 223/2004),
declaro haber sido informado:

1. De la existencia de un fichero o tratamiento de datos de caracter personal, de la
finalidad de la recogida de éstos y de los destinatarios de la informacion.

2. De la identidad y direccion del responsable del fichero de datos.

3. De la disponibilidad de ejercitar los derechos de acceso, rectificacion y oposicion
dirigiéndome por escrito al titular del fichero de datos.

Y consiento que los datos clinicos referentes a mi enfermedad sean almacenados en un
fichero automatizado, cuya informacion podra ser manejada exclusivamente para fines

cientificos y referentes a este estudio.

Y he expresado estar de acuerdo en participar en el estudio.

(Firma del paciente) (Firma del investigador)

En, : de 20
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