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Neural changes following cognitive remediation therapy for schizophrenia: A
structural and functional neuroimaging study

Matsuda, Yasuhiro
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Few studies have used structural changes following cognitive remediation
therapy (CRT) in patients with schizophrenia. We performed a randomized controlled study comprising
a CRT group (n=16) and a treatment-as-usual (TAU) group (n=15) of patients with schizophrenia. CRT
participants engaged in twice-weekly computer-assisted CRT sessions and weekly group meetings for 12

weeks.
The CRT group exhibited significantly greater improvements than the TAU group in the Z scores of
verbal fluency and global cognition following CRT. The CRT group also exhibited significantly
greater increases in right hippocampal volume than the TAU group after CRT. Changes in verbal
fluency Z scores and right hippocampal volumes were positively correlated. Our results indicate that
CRT induces cognitive improvement through hippocampal plasticity.
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Table 1. D ic data and clinical variables at baseline.
Cognitive
Rehabilitation Control Group
Group (n=31) (n=31)
Mean D Mean D t

Sex (male / female) 17/14 18/13
Age (years) 36.39 853 37.77 9.12 —-0.62
Years from onset 12.10 7.04 1497 11.05 =119
DUP (month) 11.94 2374 17.70 3335 -0.75
Hospitalisation (time) 1.03 132 1.69 247 -1.26
Education (year) 13.73 269 13.16 273 0.82
JART 10453 9.68 98.52 1071 2.30*
Drug

Mean dosage of antipsychotics® 491.82 263.75 612.95 45378 -1.29

Mean dosage of anticholinergics® 0.85 152 1.40 197 -1.23
PANSS

Positive Symptoms 16.03 539 14.10 491 1.48

Negative Symptoms 19.94 5.46 19.03 753 0.54

General Psychopathology 40.29 12.02 3848 1313 0.57
LASMI

Interpersonal Relations 15.19 9.21 15.84 9.16 -0.28

Work 1371 7.14 1355 721 0.09
BACS (Z-score)

Verbal Memory -137 117 —1.48 122 037

Working Memory -0.88 124 -133 1.05 157

Motor Speed -215 159 -252 1.98 0.80

Verbal Fluency -1.20 076 —0.94 0.70 -138

Attention and Speed of Information Processing -143 091 -1.80 0.88 163

Executive Functions -071 1.85 -091 144 049

Composite Score -1.29 0.84 -1.50 0.87 097

DUP = Duration of untreated psychosis; JART = National Adult Reading Test Japanese Version; PANSS = Positive
and Negative Syndrome Scale LASMI = Life Assessment Scale for Mentally ll; BACS = Brief Assessment of Cog-

nition in Schi;
*p <.05.
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Table 2. The amount of change from baseline to 12 weeks in clinical outcomes ANCOVA (covariates: JART score).

Cognitive
Remediation Control Group
Group (n=31) (n=31)
Mean SD Mean SD F P
PANSS
Positive Symptoms -097 181 —0.06 283 202 ns.
Negative Symptoms -3.03 255 -1.61 426 244 ns.
General Psychopathology -317 433 006 593 479 032
LASMI
Interpersonal Relations -2.03 219 —1.48 464 0.19 ns.
Work -1.07 2.00 -0.13 249 228 ns.

BACS (Z score)
Verbal Memory
Working Memory
Motor Speed
Verbal Fluency
Attention and Speed of Information Processing
Executive Functions
Composite Score

0.79 0.85 040 0.73 755 .008

0.20 0.62 —-0.03 0.88 142 ns.
0.49 119 044 144 <0.01 ns.
033 0.85 0.03 0.52 1.76 ns.
0.26 051 0.24 0.74 0.12 ns.
0.89 161 057 138 1.26 ns.

0.50 0.44 027 052 411 047

JART = National Adult Reading Test Japanese Version; PANSS = Positive and Negative Syndrome Scale, LASMI =

Life Assessment Scale for Mentally Ill; BACS =
significant.
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Fig. 2 Changes in right hippocampal volume as a proportion of
total intracranial volume. Scatterplots showing right hippocampal
Fig. 1 Regional GM increases among participants receiving CRT versus TAU. Increases in GM volume in the CRT and TAU groups, as assessed volume changes in the CRT and TAU groups. VOI clusters were
using voxel-based analysis. We detected areas where the CRT group’s GM volume growth was significantly greater than that of the TAU group
(uncorrected P <005 in 200 or more contiguous voxels). Statistical parametric mapping projections were then superimposed onto representative
transaxial (z= - 21), sagittal (x=35), and coronal y = 21) magnetic resonance images. Abbreviations: CRT, cognitive remediation therapy; GM,
gray matter; L, left; R, right; TAU, treatment as usual

placed where a voxel-based analysis indicated that the CRT group
exhibited significantly greater volume increases than the TAU group.
Abbreviations: CRT, cognitive remediation therapy; TAU, treatment as
usual; VOI, volume of interest
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