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Abstract

Background: Some alexithymia features are similar to negative symptoms of  schizo-
phrenia, while somatosensory amplif cation has been def ned as an abnormal perceptual
style that could be related to hallucinations and positive schizophrenic symptoms. This
study analyzed whether both psychological constructs are related to the type of clinical
symptoms and to the neuropsychological assessment of patients with schizophrenia.

Met hods: Thirty-seven patients with schizophrenia were assessed psychologically (20 item
Toronto Alexithymia Scale and Somatosensory Amplf cation Scale), clinically, and neurop-
sychologically and were compared with a control group of healthy subjects (n = 37).
Results: No differences were found in alexithymia or somatosensory ampli  f cation be-
tween patients and controls and there was no relationship between the 2 psychological
variables and the type of psychotic symptoms in the patient group. However, among pa-
tients with schizophrenia, somatosensory amplif cation was related to signif cantly better
neuropsychological performance than that found in alexithymic subjects and in patients
in general.

Conclusions: Alexithymia was unrelated to negative symptoms and to the neuropsycholog-
ical performance of patients with schizophrenia, and as a psychological construct seems
to be separate from the disease. However, in patients with an ampli f er style, neurop-
sychological performance was highly similar to that found in healthy controls, raising

the possibility of studying somatosensory ampli f cation as a psychological variable that
is potentially related to the clinical and neuropsychological outcomes of patients with
schizophrenia.

© 2008 Sociedad Espafola de Psiquiatria y Sociedad Espafola de Psiquiatria Bioldgica.

*Corresponding author.

E-mail: mbernardo@clinic.ub.es (M. Bernardo).



Valdés M et al

PALABRAS CLAVE
Alexitimia.

Amplif cacion
somatosensorial.
Evaluacion
neuropsicologica.
Esquizofrenia.

Resumen

La amplificaciéon somatosensorial en la esquizofrenia esta relacionada
con la preservacion del rendimiento neuropsicologico

Antecedentes: Algunas caracteristicas alexitimicas son parecidas a los sintomas negativos de
la esquizofrenia, y la amplf cacion somatosensorial se ha def nido como un estilo perceptivo
anormal que podria estar relacionado con las alucinaciones y los sintomas positivos de

la esquizofrenia. Este estudio persigue aclarar si ambas construcciones psicologicas se
relacionan con el tipo de sintomas clinicos y con el rendimiento neuropsicoldgico de los

pacientes con esquizofrenia.
Meétodos: Un grupo de 37 pacientes afectados de esquizofrenia se evalud desde el punto de vista

psicologico (20 items; Toronto Alexithymia Scale y Escala de Amplif cacion Somatosensorial),
clinico y neuropsicoldgico, y se comparo6 con un grupo de control de sujetos sanos (n = 37).
Resultados: No hubo diferencias entre pacientes y controles en las puntuaciones de
alexitimia y de ampli f cacion somatosensorial, tampoco se encontré relacion entre ambas
variables psicologicas y el tipo de sintomas psicéticos en el grupo de pacientes. Sin embargo,

en los pacientes con esquizofrenia las puntuaciones en ampli

f cacion somatosensorial se

relacionaron con un rendimiento neuropsicolégico mucho mejor que el presentado por los
sujetos alexitimicos y los pacientes en general.
Conclusiones: La alexitimia no se relaciond con los sintomas negativos ni con el rendimiento

neuropsicologico de los pacientes con esquizofrenia y parecio ser una construccion psicologica
ajena a la enfermedad. En cambio, los pacientes con estilo somatosensorial ampli

f cador

presentaron un rendimiento neuropsicolégico muy similar al de los controles sanos, lo cual
permite pensar en la posibilidad de que la ampli f cacion somatosensorial sea una variable
psicologica potencialmente relacionada con la evolucion clinica y neuropsicoldgica de los

pacientes con esquizofrenia.

© 2008 Sociedad Espaiiola de Psiquiatria y Sociedad Espafola de Psiquiatria Bioldgica.

Introduction

There are tests that suggest that the abnormal establish-
ment of neural connections in the course of neural develop-
ment is associated with the clinical appearance of schizo-
phrenia (expressed through psychotic symptoms)'¢ and of a
particular cognitive dysfunction that has been the subject of
growing attention in recent years. The study of the percep-
tual apparatus of patients with schizophrenia has been fo-
cused on the analysis of its attributive style/® the establish-
ment of cognitions in relation to the other patients, and on
the way in which auditory hallucinations emerge from the
language perception systems.!"'* However, there are few
studies dedicated to the role that other psychological vari-
ables may play, such as alexithymia (supposedly involved in
emotional regulation) and somatosensory amplf cation style,
which describes a particular type of somatic stimuli and
body states neuron integration.

Alexithymia has been def ned as a diff culty in identifying
and describing feelings and a diff culty in distinguishing them
from bodily sensations, in the context of poor imaginative
activity and action oriented thinking,' and has been consid-
ered as a psychological risk factor for various psychosomatic
disorders and some medical and psychiatric illnesses. '>'¢
More recently, alexithymia has been conceptualized as a ce-
rebral dysfunction that hinders the ability to experience
conscious emotions during the autonomous activation of the

emotional response.'” The causes of this cerebral dysfunc-
tion are not yet clear, although 3 hypotheses have been pro-
posed over the last few years: the f rst assumes the exis-
tence of a def cit in interhemispheric communication through
the corpus callosum; the second suggests the presence of
dysfunctions in the right cerebral hemisphere; and the third
proposes the existence of dysfunctional mechanisms in the
frontal cortex.' In some prior studies, it has been shown
that patients with schizophrenia with a predominance of
symptoms of def cits exhibit alexithymia scores that are sig-
nif cantly higher than the healthy controls, and alexithymia
scores are positively correlated withf at affect and language
impairment. %2

Somatosensory amplif cation refers to the tendency to ex-
perience somatic sensations as intense, abnormal and harm-
ful, the propensity to focus attention on infrequent bodily
sensations and the disposition to react to bodily sensations
with cognitions and emotional responses that intensify these
sensations.?! Therefore, it concerns, a particular style of in-
tegration of sensory stimuli that has been studied in patients
with chronic pain,?*? and in patients affected with hypo-
chondria and anxiety disorders.?*?

The study of alexithymia and somatosensory amplif cation
makes sense in the context of research into the self-cogni-
tive processes of patients with schizophrenia, and in the
context of psychometric studies that attempt to identify
neuropsychological correlations in the psychological vari-
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ables. According to this focus, this study attempts to clarify
whether alexithymia is related to the negative symptoms of
schizophrenia (f at affect, poverty of speech, anhedonia, in-
hibition of emotional response, etc) and with poor neuropsy-
chological function (in vocabulary and oral f uency); and,
whether somatosensory amplif cation is related to hallucina-
tions, and the positive symptoms of schizophrenia, and with
less cognitive def cit. Somatosensory amplif cation has been
shown to be very prevalent in patients with unexplained so-
matic symptoms, but there are no studies on its possible re-
lationship to perceptual distortion and primary symptoms of
schizophrenia.

Method

Sample

A group of 40 patients with paranoid schizophrenia, between
the age of 15 and 35, were selected consecutively among
patients being seen at the Schizophrenia Rogram of the Psy-
chiatry Department of the Hospital Clinic Barcelona through
a structured interview (Structured Clinical Interview for

DSM-1V Axis | Disorders-Clinical Version [SCID-1]),% according
to the criteria of the revised text of the 4th edition of the
Diagnostic and Statistical Manual of Mental Disorders

(DSM-IV-TR).? Patients with a medical history of brain injury
convulsions, drug use, diabetes, hypertension, and systemic
illness, or with other psychiatric diagnoses on axis | were
excluded. All patients signed the informed consent before
participating in the study, and 3 of them did not complete
the protocol. Therefore, the f nal sample was composed of
37 patients, who maintained their antipsychotic treatment
for the duration of the study.

A control group of healthy subjects (n= 37), paired by sex,
age, and the socioeconomic level of their parents, was se-
lected according to the same criteria, and were assessed
with the same psychological and neuropsychological proto-
col.

Clinical Assessment
— Structured clinical interview, according to the criteria of

DSM-IV-TR (SCID-I),? for establishing the psychiatric diag-
nosis
— Brief Psychiatric Rating Scale (BPRS-18),% consisting of

18 items that evaluate the type and severity of the psychi-

atric symptoms

— Positive and Negative Symptoms Scale (RANSS),*° validated
in Spain,? which assesses psychopathology present in
schizophrenia patients

— Edinburgh Inventory3? for assessing cerebral laterality

Psychological Variables
— Toronto AlexithymiaScale (TAS-20),* validated in Spain,*

is a self-assessment instrument with 20 items, which the
subject must answer based on a scale of 1 (strongly dis-
agree) to 5 (strongly agree) points. Results are expressed

in total score (TAS total) and in the scores of 3 subscales:
difficulty identifying feelings and distinguishing them
from bodily sensations (TAS-1), diff culty describing feel-
ings (TAS-2), and externally oriented thinking (TAS-3).
Subjects with more than 61 points are considered alexi-
thymic

— Somatosensory Amplif cation Scale (SSAS),3 validated in
Spain,* is a self-assessment instrument that evaluates the
sensitivity in perceiving bodily sensations that may be dis-
agreeable, but that are not pathological. Subjects must
express their degree of agreement or disagreement with
the statements of the items, according to a scale from 1
(“strongly disagree”) to 5 (“strongly agree”)

Neuropsychological Assessment
— Auditory Verbal Learning Test (RAVLT)* for evaluating the

encoding of new verbal information (short-term memory),
and long-term retention (repetition of a list of words over
20 minutes)

— Wechsler Adult Intelligence Scale Il (WAIS-III), in its Span-
ish version:3° for assessing selective attention (numbers
reversed), working memory (sequence of numbers and let-
ters, numbers reversed), and premorbid verbal intelli-
gence (vocabulary)

— Trail Making Test,“ which evaluates motor attention and
speed (part A) and mental f exibility (part B)

— Wisconsin Card Sorting Test,*" which measures the forma-
tion of concepts, verif cation of hypotheses, problem solv-
ing and thought f exibility

— FAS-Test,* which measures verbal f uidity and can be used
as a supplementary indicator of frontal function

Statistical Analysis

For comparison between groups, the Student? test was used
and, for categorical variables, the x* test was used. To study
the relationship between psychological, clinical, and neu-
ropsychological variables, the Pearson correlation was used.

Results

There were no differences between patients and controls
with regard to sociodemographic variables, psychological
characteristics and cerebral dominance (Table). No healthy
subject was graded as alexithymic and only 2 patients (5.3%)
scored above 61 points on the TAS-20. Although patients had
higher scores than the controls on the TAS-3 (externally ori-
ented thinking) (t = —1.790; P=.07), there were no signif -
cant differences between the 2 groups in the total scores of
their TAS.

Since alexithymia is a dimensional construct, patients and
controls were divided into 2 groups (with 50 points approx.
on the TAS-20), for the purpose of comparing them. There
were no signif cant differences in the neuropsychological
function among the controls with high scores (n = 7; aver-
age, 55.6 [2.6]) and low scores (n = 28; average, 30.5 [3.6])
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Table 1. Demographic, Psychological, and Clinical
Characteristics of Patients With Schizophrenia and

Healthy Controls
P atients With Healthy P
Schizophrenia Controls Value
(n =37) (n=37)
Demographics
Age 28.68 (5.17) 28.17 (5.06)
Sex
Men 25 (67.5%) 24 (64.8%)
W omen 12 (32.5%) 13 (35.2%)
Educational level
< 8y 9 (24%) 10 (27%)
812 vy 16 (43.2%) 17 (45.9%)
> 12y 12 (32.5%) 10 (27%)
Psychological
TAS-20 39.63 (14.9) 34.30 (13.6)
TAS-1 12.33 (7.41) 9.97 (6.79)
TAS-2 11.28 (6.11) 10.88 (6.36)
TAS-3 16.03 (5.83) 13.45 (6.11)
SSAS 24.08 (6.40) 25.00 (5.81)
Clinical
Right-handred 33 (88.8%) 30 (83.7%)
P resence of
the illness 5.62 (2.3)
BPRS 34.44 (8.52)
P ANSS
P 12.65 (5.15)
N 18.53 (6.99)
G 30.03 (8.14)
Treatment?
Atypical
neuroleptic ©1862.8  (753.2)

3Measured in equivalent units of chlorpromacine/day.
bRisperidone: n = 16; quetiapine: n = 6; chlozapine: n = 6;
aripiprazole: n = 6; quetiapine: n = 6; olanzapine: n = 5;
ziprasidone: n = 2.

or among patients with high scores (n = 9; average, 58.5
[5.4]) and low scores (n = 27; average, 33.3 [2.7]) on the
TAS-20.

Total alexithymia scores are not related to sociodemo-
graphic variables in either of the 2 groups, or to the psychi-
atric symptoms in the patient group. The TAS-1 scores are
positively correlated to the somatosensory amplification
points (SSAS) both in the control group (r = 0.473; P=.005)
and in the patient group (r = 0.433; P=.009).

Performance on the RAVLT, the Trail Making Test, the
numbers test, the WCST, and the FAS tests were signifi-
cantly worse in patients with schizophrenia than in the
controls, but are not related to the alexithymia scores in
the latter. However, the TAS-3 (externally oriented think-
ing) was signif cantly correlated to form B of the Trail Mak-
ing Test (r = 0.386; P=.02), ordering of letters and num-
bers (r = —0.371; P=.008), with the reverse numbers
scores (r = —0.434; P=.008), total numbers (r = —0.408;

P=.01), and vocabulary (r = —0.322; P=.008). Therefore,
patients with externally oriented thinking tended to ex-

hibit worse selective attention, worse performance in the

higher functions, and less verbal intelligence. Scores on

the somatosensory amplification (SSAS) were positively
correlated with reversed numbers (r = 0.322; P=.007) and
total numbers (r = 0.322; P=.007) in the patients, but
were not related to sociodemographic variables, psychiat-

ric symptoms, or performance on the other neuropsycho-

logical tests (RAVLT, TMT, ECST. and FAS), in which patients
scored significantly less than the controls. Since soma-

tosensory amplif cation is also considered a dimensional
construct, the patients and controls were compared based
upon their division into 2 groups according to a cut-off

point of 23: patients with high scores on the SSAS (n = 20;
average, 28.04 [4.1]) performed better on reversed num-

bers (t =2.492; df 33; P=.02) and on total numbers

(t = 2.492; df 33; P=.01) than the patients with low scores
(n = 14; median, 18.14 [4.1]) and among the controls with

high scores (n = 19; median, 29.05 [3.6]) and low scores

(n = 14; median, 19.50 [2.8]) there were no signif cant dif-
ferences in neuropsychological function.

Discussion

Patients with schizophrenia did not differ from the healthy
controls in alexithymic characteristics (total TAS scores),
but scored higher than the controls on the TAS-3 factor
(externally oriented thinking), which describes a cognitive
style more focused on the external details of ordinary life

than on the content related to feelings, fantasy, and per-
sonal experiences susceptible to promoting emotional

activation.®* In patients with schizophrenia, TAS-3 scores
were associated with a lower verbal capacity and poor

performance of frontal functions (selective attention,

working memory, and mental f exibility), so that it was the
only factor of alexithymia that was related to neuropsy-

chological function. This f nding only partially conf rms the
results of a previous study with psychosomatic patients, %
in which externally oriented thinking was signi f cantly re-
lated to a lower verbal intelligence, but not with frontal

neuropsychological def cit. The presence of neuropsycho-
logical def cit in patients with schizophrenia, but not in

the healthy controls, allows us to consider that frontal

dysfunction associated with TAS-3 can depend on the ef-

fects of the illness more so than the presence of charac-

teristics of alexithymia.

The total TAS scores in patients with schizophrenia were
lower than those found in patients with chronic pain, “4
bulimia,® and functional dyspepsia® and are less than those
communicated in other studies with patients with schizo-
phrenia, using the same TAS version.>®2 The low prevalence
of characteristics of alexithymia in our sample of patients is
difficult to explain but, as occurs in our study, in the re-
search with the most chronic patients,>*% there are no rela-
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tionships found between characteristics of alexithymia and
psychotic symptoms, either positive or negative, which
would suggest that alexithymia is a psychological construct
independent of schizophrenia.

The scores on the somatosensory amplif cation (SSAS) in
patients with schizophrenia are very similar to those found
in other studies with psychiatric patients3>% and much
less than those found in patients with chronic pain, ¥
f bromyalgia,® and functional dyspepsia.* These data seem
to indicate that somatosensory amplif cation is a perception
style found more in patients affected by somatic illnesses
than in psychiatric illnesses, although some studies have
considered general amplif cation more as an index of dis-
tress and negative emotionality than as a valid index of so-
matic sensitivity.>*¢ These studies consider sensory amplif -
cation as a “neurotic marker” due to its typical association
with scores for neuroticism (N), although this association
does not necessarily imply that somatosensory amplif cation
is related to psychopathological manifestations. Further-
more, it must be expected that somatosensory amplf cation
and neuroticism are related in some way, since neuroticism
describes the tendency to respond with heightened emotion-
al activation, and somatosensory amplif cation is a percep-
tual style that tends to increase the signals instigated by
bodily changes. Consequently, somatosensory amplif cation
and neuroticism may be functionally related in the general
processing of bodily signals, but they have different rela-
tionships to psychopathological states and other psychologi-
cal variables. In our study, SSAS scores were not related to
psychiatric symptoms, either positive or negative, and pa-
tients with high scores on the SSAS did not show the general
neuropsychological def cit found in the total group of pa-
tients. This means that patients with somatosensory amplf -
cation style tend to exhibit better neuropsychological func-
tion than patients with alexithymia and psychiatric patients
in general, independent from the nature of their clinical
symptoms.

The relationships observed between alexithymia and the
somatosensory amplif cation style are congruent with other
prior studies®'-** and with the main elements that define
them as psychological constructs: SSAS scores were signif -
cantly correlated to the interoceptive elements of emotional
response (diff culty identifying feelings and distinguishing
them from bodily sensations), but not with the most cogni-
tive elements of alexithymia (externally oriented thinking).
These results support the idea that somatosensory amplf ca-
tion is a perceptual style that can be functionally interre-
lated to cognitive capacity to identify and describe feel-
ings.

In conclusion, alexithymia as a psychological construct is
not more prevalent in the schizophrenic patients than in
the healthy controls, and does not appear to be related to
type of psychiatric symptoms or neuropsychological func-
tioning of the patients. However, patients with schizophre-
nia tend to score higher on the TAS-3 (externally oriented
thinking) and to exhibit lower verbal intelligence and worse

performance in the frontal functions. The reason for this
finding is not clear, especially if we consider that the
TAS-3 has been def ned as a separate component of alexi-
thymia, and it is the least trustworthy psychometric factor
of alexithymia.*#

In turn, somatosensory amplif cation is not related to psy-
chotic symptoms either, and patients with high scores on the
SSAS showed signif cantly better neuropsychological perfor-
mance than alexithymia patients and, generally, all patients
with schizophrenia. The f nding is interesting because soma-
tosensory amplif cation appears to be associated with the
preservation of signif cant cerebral functions and could be
used as a psychological variable potentially related to clini-
cal and neuropsychological functioning of patients with
schizophrenia.

Finally, our future research will attempt to replicate these
f ndings with a sample of patients large enough so that the
recommended cut-off point for selecting subjects with alex-
ithymia may be used (61 instead of 50) and it will be direct-
ed towards identifying possible structural and neurochemi-
cal substrates of somatosensory amplification in patients
with schizophrenia.
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