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Abstract

Schizophrenia is a heterogeneous disorder with characteristic symptoms, including cognitive impairments that are
DVVRFLDWHG ZLWK WKH LOOQHVV DQG LWV RXWFRPH &RJIJQLWLYH LPSDLUPHQWYV LQ
PHPRU\ LODWWHQWLRQ DQG LPSDLUHG SUREOHP VROYLQJ DELOLW\ 7KHVH FRJQLWI
core of the disorder and to worsen as the disorder progresses, further impairing functioning. Novel approaches to treat
cognitive impairments are greatly needed and transcranial Direct Current Stimulation (tDCS) is a promising modality that
may address these cognitive impairments. TDCS is a noninvasive, non-pharmacological neuromodulation technique that
KDV GHPRQVWUDWHG HI¢(FDF\ LQ LPSURYLQJ DWWHQWLRQ SURFHVVLQJ LQ QRUPDO FF
By modulating cortical excitability, anodal (excitatory) tDCS to the Prefrontal Cortex (PFC) may facilitate access to
existing PFC neural reserves in people with schizophrenia, potentially improving attention. However, this possibility has
EHHQ RQO\ PLQLPDOO\ LQYHVWLIJDWHG WR GDWH %HFDXVH FRIJQLWLYH GH¢FLWV DL
outcomes in schizophrenia, the development of novel treatments and the combination of innovative neuromodulation
and medication strategies to improve cognition and functional capacity are needed. In addition to reviewing cognitive
impairments in schizophrenia, this article discusses the potential of tDCS targeting the PFC in patients. It also describes
the use of measurement tools as proposed by the National Institute of Mental Health (NIMH) initiative “Measurement
and Treatment Research to Improve Cognition in Schizophrenia” (MATRICS), to improve attention processing and to
isolate distinct cognitive disruptions in patients with schizophrenia. Recommendations are made for future research

approaches.
KeywordS:Schizophrenia; Stimulation; Neuroplasticity schizophrenia [5]. ese de cits are also manifest in intentionality, or
) eory of Mind (ToM). Additionally, genetic vulnerability related to
Introduction schizophrenia and cognition is an increasing focus of study.

Schizophrenia is a heterogeneous neurobiological disordesiryctural abnormalities
that a ects 24 million people worldwide. It is associated with a
multitude of symptoms including hallucinations, delusions, a ective ~ Because of the heterogeneity of schizophrenia, a variety of structural
dysregulation, motivational decline, motor abnormalities, and socigtonormalities have been documented in schizophrenia, di ering based
withdrawal. Cognitive impairments that are related to the disorder a@n the subsyndromes of the iliness [6]. Visual imaging of the cortex
well as to side e ects of some pharmacological agents are evident'@#s consistently identi ed de cits in both gray and white matter
a substantial portion of cases, although others demonstrate relati@é Well as changes in amygdala, hippocampus, thalamus, and bas
cognitive preservation. Our studies indicate that the heterogenei%angna- General cortical volume changes have been demonstrated ir
of schizophrenia illness manifests in distinct pathophysiologies wit ontal, prefrontal, orbitofrontal, and temporal cortices as well as in the
respect to disease course and e ective treatments [1], with responsecﬁgebellum. Additional structural changes are found in the ventricular
both pharmacological and psychosocial treatment quite varied. system and the superior temporal gyrus.

Notably, cognitive impairment is the strongest determinant ofNeuroplastic and neurochemical changes

poor functional outcomgs [21. Cognitive de c.its are evident at thg Neuroplasticity refers to the ability of neurons to adapt and
tlr.ne. of the  rst psychonc eplsoqle; they persist and may worsen i ange in response to environmental conditions [7]. Disturbances
midiife and late life [3]. Conventional psychopharmacology has on% neuroplasticity have been associated with the cognitive de cits

minimally improved cognition ,[4]' is has led the National I.ns.t|tute expressed in schizophrenia and reduced Brain Derived Neurotropic
of Mental Health to organize a government/academic/industry

cooperative initiative (“Measurement and Treatment Research to

Improve Cognition in Schizophrenia [MATRICS]") to isolate distinct

cognitive disruptions, identify putative molecular targets active iriCorresponding author:  Mary T Rosedale, NYU College of Nursing, 726
modulating cognition, nd drug candidates for those targets, androadway, 10 AF?SE‘,JMSH#Z \<><R|:J<'3\lx 1HZ <RUN 863 7HO
promote development of novel treatments for schizophrenia such as ( Q

transcranial Direct Current Stimulation (tDCS). Received August Accepted January 16 Published January
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As we describe in more detail below, mounting evidence of
structural abnormalities as well as neuroplastic, neurochemical and
circuitry impairments suggest potential etiologies for understanding
the altered neurological functions underlying cognitive de cits in
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