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Abstract 

The SomatoSensory Amplification Scale
(SSAS) is a 10-item self-report instrument
designed to assess the tendency to detect
somatic and visceral sensations and experience
them as unusually intense, toxic and alarming.
This study examines the psychometric proper-
ties of a French version of the SSAS in a non-
clinical population and, more specifically,
explores its construct, convergent and discrimi-
nant validities. The SSAS was completed by 375
university students, together with measures of
somatization propensity (SCL-90-R somatiza-
tion subscale) and trait anxiety (STAI Y form).
The results of principal component and confir-
matory factor analyses suggest that the French
version of the SSAS evaluates essentially a sin-
gle, robust factor (Somatosensory amplifica-
tion) and two kinds of somatic sensitivity
(Exteroceptive sensitivity and Interoceptive
sensitivity). Somatosensory amplification cor-
related with somatization tendency and anxiety
propensity. These results encourage further
investigations in French of the determinants
and consequences of somatosensory amplifica-
tion, and its use as a therapeutic strategy.

Introduction

The concept of somatosensory amplification
refers to the tendency to experience somatic and
visceral sensations as unusually intense, nox-
ious and disturbing.1 It has three main compo-
nents:1 i) hypervigilance towards unpleasant
bodily sensations; ii) selective focus on some
relatively insignificant and rare somatic sensa-
tions; iii) a tendency to develop affects and cog-
nitions in response to bodily changes and varia-
tions, amplifying sensations to make them
more disturbing and alarming than they actual-
ly are. It involves sustained self-examination
and increased attention and vigilance to
unpleasant somatic sensations, a predisposi-
tion to observe the weakest and rarest of somat-
ic sensations, and a tendency to interpret them
as dangerous signs of disease without any
rational argument.2 Somatosensory amplifica-

tion theoretically has the properties of both a
trait and a state. Indeed, although the propensi-
ty to amplify seems relatively stable over the
long term (individual’s characteristic baseline
level), the sensitivity to bodily sensations can
fluctuate within the same individual over time.2

Somatosensory amplification is especially
noticeable among hypochondriacs.3,4 It has
been proposed as an intermediary phenome-
non that occurs after detecting benign bodily
sensations and precedes hypochondriacal
beliefs and thoughts.5,6 However, it may also
refer to a general process of somatic symptom
reporting and health appraisal.7 Nakao and
Barsky suggested that the differences in
somatic symptomatology among patients suf-
fering from the same serious disease could be
explained by the variability in somatosensory
amplification.6 For example, reports of symp-
toms by patients with upper respiratory tract
infections,1,8 or chronic pain were associated
with high scores on the SSAS.9,10 The concept
of somatosensory amplification is also inter-
esting because it gives a clearer understand-
ing of why somatic symptoms are dispropor-
tionate to demonstrable organ pathology. A
large number of studies have highlighted the
pathogenic role of somatosensory amplifica-
tion in the somatisation process.3,11-13
Currently, it also tends to be viewed as a major
component of the mechanism underlying
health anxiety.14-16

Many studies have demonstrated that
somatosensory amplification is a cognitive phe-
nomenon rather than specific somatic sensitiv-
ity.11,17-19 Bodily information processing appears
to be of particular importance. For example,
Takayanagi and Fujiu identified an attentional
bias toward illness-related words in individuals
with high somatosensory amplification.20
Aronson, et al.11-12 suggested that this finding
confirms the existence of a negatively biased
reporting style (neuroticism, negative affectivi-
ty), which leads to a misappraisal of reality.
Other researchers argue that somatosensory
amplification is probably similar to negative
emotionality and general distress,7,21 because it
is highly associated with anxiety or depression.6
Somatosensory amplification propensity is also
often linked with an alexithymic tendency, a
personality construct characterized by difficul-
ties in identifying and distinguishing emotions
and bodily sensations.22

By allowing the intensity of various common
symptoms to be quantified, a self-report meas-
ure of somatosensory amplification can help
eliminate the subjective judgment of physi-
cians. To this end, Barsky et al.2 created the
SomatoSensory Amplification Scale (SSAS).
This tool can be completed quickly (less than 10
minutes) and easily. However, whether the
SSAS really captures the concept of somatosen-
sory amplification is debatable.11,12
Theoretically, it is a self-report questionnaire

designed to assess the propensity to detect and
focus on normal physiological states and/or
uncomfortable bodily sensations and automati-
cally interpret them as signs of a serious dis-
ease. The original version of the SSAS has good
internal consistency (Cronbach’s=0.82).
However, according to Aronson et al.,11 it is not
so much a measure of somatic sensitivity as an
index of negative emotionality or general dis-
tress. Similarly, Wise and Mann considered that
the SSAS focuses particularly upon a perceptual
style.21 These various observations raise the
question of the convergent and discriminate
validity of this instrument, as well as its use to
assess somatization propensity. Moreover, evi-
dence regarding the convergent and concurrent
validity of the SSAS is conflicting.23

However, the reliability and validity of sever-
al foreign adaptations of the SSAS has been
validated. There are currently versions in
Spanish,17 Korean,18 Japanese,24 Kannada lan-
guage,25 Italian,26 Turkish,27 and Hungarian.28
Surprisingly, there is no validated French form
of the SSAS to date, despite the interest of this
instrument. The aims of this article are to
present the construct validity of the French
adaptation of the SSAS in a non-clinical popu-
lation and to clarify exactly what it assesses.
We hypothesized that somatosensory amplifi-
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cation is a good indicator of the somatization
tendency (convergent validity), and that it is a
construct that must be distinguished from anx-
iety propensity (discriminant validity).

Materials and Methods

Participants and procedure
We adapted the original American version of

the SSAS for use with French speakers,2 fol-
lowing published recommendations.29 A for-
ward and backward translation procedure was
used. First, one bilingual investigator translat-
ed the SSAS from English into French. This
preliminary version was then evaluated by two
psychologists specialized in health psychology
(the authors of this article) who discussed and
corrected discrepancies, verified the clarity of
the French items and evaluated whether rele-
vant cultural adaptations applied needed to be
made. A back translation was then carried out
by a second professional translator to verify
that our version matched the original, and that
the meaning of the original version of the
SSAS had not been changed or lost in the
translation process.

Then, 375 undergraduate students partici-
pated at the François Rabelais University of
Tours by connecting to an Internet site; 84.26%
were following a degree course and 15.73% a
master’s degree. The procedure and code for
accessing the website were given to the stu-
dents at the start of the academic year. None of
the participants were remunerated, and all
were informed that their responses would
remain anonymous.

Measures
The SomatoSensory Amplification Scale

(SSAS) is a 10-item instrument developed by
Barsky, et al.2 Respondents are asked to rate the
degree to which each assertion is characteristic
of you in general on an ordinal scale from 1 (Not
at all true) to 5 (Extremely true). In the original
version, a total amplification score is obtained
by adding the scores (ranging from 10 to 50).
High scores indicate a greater tendency to
intensify somatic sensations.

The French somatization subscale of the
Symptom Check List-90-Revised (SCL-90-R som)
was used to measure somatization.30,31 Scores
for seven items were added. Each self-reported
item was rated on a scale of 0 (not at all dis-
tressed by the item) to 4 (extremely distressed
by the item). Participants were asked to
describe the intensity of symptoms experienced
during the previous week. The higher the score,
the greater the somatization propensity.

Trait anxiety was measured using the
French adaptation of the Spielberger State-Trait
Anxiety Inventory (STAI Y form), a self-report

questionnaire that evaluates the propensity to
develop anxiety in various stressful situa-
tions.32,33 Reliability, construct validity, and
utility for distress screening have been widely
documented in several French samples.33
Individuals responded to 20 questions indicat-
ing how they feel in general. Total scores range
from 0 to 60. A higher total score in the STAI
indicates greater anxiety in general.

Statistical analysis
Electronic data were analyzed using

Statistica 6 for Windows. Several exploratory
factor analyses were used to identify the differ-
ent dimensions of the SSAS. The number of fac-
tors to be extracted was established by examin-
ing the screen plot and considering eigen val-
ues greater than 1. Items displaying an unam-
biguous loading of at least 0.5 on one of the fac-
tors were included on that factor. Items also had
to be conceptually coherent with other items on
the factor. Different dimensions of the SSAS
were explored through factor analysis (principal
components with varimax rotation, followed by
oblique rotations). 

Confirmatory factor analysis (CFA) was then
performed to test the relationship between
latent variables and their constituent indica-
tors and to validate the best factor structure.
Goodness-of-fit measures were designed to
indicate the general overall model fit with
respect to the sample data and variances.
Mueller suggested that there is no single or
omnibus goodness-of-fit measure to analyze
data;34 different measures need to be calculat-
ed, collectively contributing to test the model.
The following analyses were therefore per-
formed: Relative Chi-Square (χ2/df), Bentler’s
Comparative Fit Index (CFI), Standardized
Root Mean Square Residual (SRMS), Root
Mean Square Error of Approximation
(RSMEA), Goodness of Fit Index (GFI),
Adjusted Goodness of Fit Index (AGFI), Akaike’s
Information Criterion (AIC), and the Expected
Cross-Validation Index (ECVI). Internal consis-
tency was analyzed using Cronbach’s alpha
coefficients.35 Pearson correlations were cal-
culated to analyze the relationships between
somatosensory amplification and the other

psychometric variables considered (somatiza-
tion and anxiety) in order to test convergent
and discriminant validities.

Results

Descriptive analysis
The complete research protocol was com-

pleted by 211 psychology students. The gender
composition was 93.36% female and 6.64%
male. Average age was 20.79 years (SD=4.19).
The SSAS was completed by 375 psychology
students. The gender composition was 65.07%
female and 34.93% male. Average age was
20.79 years (SD=3.80). As shown in Table 1,
women reported mean scores on SSAS and
STAI Y form significantly higher than men in
this study, respectively t(369)=7.44, P<0.001;
t(209)=3.49, P<0.001. On the other hand,
there’s no significant gender difference con-
cerning mean scores on SCL-90-R-som,
t(209)=1.70, NS.

Construct validity
Kaiser’s measure of sampling adequacy was

0.875. This indicated that the SSAS items were
suitable for principal components analysis.36 A
first factorial analysis of responses was con-
ducted to extract a global dimension including
all the SSAS items. This single factor model
refers to the somatosensory amplification phe-
nomenon and accounted for 37.3% of the total
variance. In the one-factor model, all factor
loadings were significant and ranged from 0.51
to 0.68.

A second factorial analysis identified two
factors, of almost equal importance, explaining
56.75 % of the total variance. The first,
Exteroceptive sensitivity, accounted for 28.76%
of the variance and included items 1, 3, 5, 7, 8,
9 and 10. The second factor, Interoceptive sen-
sitivity, accounted for 19.45% of the variance
and included items 2, 4 and 6. In the two-factor
model, as for the one-factor model, all factor
loadings were significant and superior to 0.51.

The Cronbach’s alpha for the total SSAS
score (α=0.81) indicated good reliability. It
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Table 1. Descriptive results (N=375).

SSAS SCL-90-R som STAI Y form

Range (min-max) 13.00-46.00 0.00-24.00 5.00-60.00
Mean (SD) 30.87 (7.12) 7.17 (4.81) 27.18 (9.15)
Women 32.75 (7.09) 7.32 (4.86) 27.76 (8.86)
Men 27.37 (5.76) 5.07 (3.54) 19.14 (9.65)
SSAS, SomatoSensory Amplification Scale; SCL-90-R som, Symptom Check List-90-Revised somatization subscale; STAI Y form, Spielberger
Trait Anxiety Inventory Y form.
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should also be noted that no item would give
rise to an increase in the Cronbach’s alpha if
deleted. Internal consistency coefficients for
Exteroceptive sensitivity (α=0.78) and
Interoceptive sensitivity (α=0.61) indicated
acceptable reliability, given the fact that these
factors are easily interpretable. Component
loadings, eigenvalues and Cronbach’s alphas
are presented in Table 2.

Two competing CFA models were compared.
The one-factor model considers that SSAS items
are represented by one global dimension called
Somatosensory amplification. The two-factors
model considers that SSAS items are represent-
ed by two factors: Exteroceptive sensitivity and
Interoceptive sensitivity. Table 3 presents all of
the fit indices for the two models.

Although all of the fit indices were close to
the above-stated standards for goodness-of-fit,
the two-dimensional model did not fit the data
well, as all of the fit indices were well below
the above-stated standards for goodness-of-fit.
CFA results of the one-factor model, suggest-
ing that this model was adequate. As shown in

Table 3, CFA results for the one-factor model
show a better fit. Furthermore, comparison of
the chi-squares reveals that the one-factor
model was slightly better than the two-factors
model, although the one-factor model account-
ed for a lower explained variance than the two-
factors model.
Convergent and discriminant
validity analyses

Pearson’s correlations between the total
SSAS scores and scores for the additional
instruments (SCL-90-R somatization subscale
and STAI Y form) are presented in Table 4. As
anticipated, the somatosensory amplification
tendency correlated positively with somatiza-
tion propensity. However, this relationship was
moderate (r=0.21, P<0.05). We also observed a
positive and significant correlation between
SSAS scores and STAI scores, although this
relationship was weak (r=0.19, P<0.05). Thus,
our hypothesis that somatosensory amplifica-
tion is not associated with trait anxiety was
not fully confirmed.

Discussion

This study aimed to investigate some of the
psychometric properties of the French version
of the SomatoSensory Amplification Scale
(SSAS) in a non-clinical sample. Our results
first support the hypothesis that the French
form of the SSAS has a single dimension rep-
resenting somatosensory amplification.
Confirmatory factor analysis reinforced the
idea that the single-factor model is better than
the two-factor model, with good to excellent fit
to the SSAS data. It should be noted that these
findings seem to be consistent with the results
of the original validation study of the American
version of the SSAS which has good internal
consistency (Cronbach’s α=0.81),2 suggesting
that it could be reliably used to measure the
intensification of bodily sensations in our
sample. This finding is also consistent with
those previously obtained by Barsky, et al.2
with medical outpatients (Cronbach’s
α=0.82), and by Martiñez et al.16 with Spanish
subjects suffering from hypochondriasis or
panic attacks (Cronbach’s α=0.83). Speckens,
Spinhoven, Sloekers, Bolk, and Van Hemert
also reported an alpha coefficient of 0.71 for a
non-clinical population and,37 more recently,
Köteles et al.28 found internal consistency of
0.70 in a Hungarian student sample similar to
ours. Based on these findings, the French ver-
sion of the SSAS seems to assess the same
construct as the original scale.

Our results revealed that the SSAS distin-
guishes between two forms of sensitivity: a
tendency to perceive external stimuli acutely
(Exteroceptive sensitivity), and a propensity to
focus on internal information (Interoceptive
sensitivity). These components are almost the
same as those found earlier by Martiñez et al.16
with a Spanish clinical population (Internal
Stimulus Amplification and External Stimulus
Amplification), with almost the same percent-
age of variance (56.75% in our study vs 58.3%
in the Spanish study). However, the factor
related to interoceptive sensitivity is stronger
in the Spanish study than in ours (41.1% vs
37.3% of the variance respectively), probably
because it is more representative of what peo-
ple with panic or hypochondriasis disorders
experience than what students feel. We there-

                             Article

Table 2. Component loadings and eigenvalues of the 10 items on the SomatoSensory
Amplification Scale (SSAS) (N=375).

Items Factor loading
1-factor model 2-factors model

loadings loadings
I II

10. I can’t stand pain. -0.63 0.73
9. Even something minor, like an insect bite or a splinter, -0.65 0.72

really bothers me.
7. I hate to be too hot or too cold. -0.66 0.70
8. I am quick to sense the hung contractions in my stomach. -0.62 0.59
5. Sudden loud noises really bother me. -0.68 0.56
3. When I bruise myself, it stays noticeable for a long time. -0.60 0.54
1. I can’t stand smoke, smog or pollutants in the air. -0.60 0.51
4. I sometimes can feel the blood flowing in my body. -0.51 0.81
6. I can sometimes hear my pulse or my heartbeat throbbing -0.57 0.67

in my ear.
2. I am often aware of various things happening within my body. -0.58 0.65
Eigenvalues 3.73 2.88 1.95
Explained variance % 28.76 19.45 37.3
Cronbach’s α 0.78 0.61 0.81

Table 3. Goodness of fit measures for the two compared models (N=375).

χ2 df χ2/df CFI SRMR RMSEA RMSEA GFI AGFI AIC ECVI
90% CI

1-factor model 86.02 35 2.46 0.93 0.048 0.06 0.05-0.09 0.95 0.93 0.034 0.34
2-factor model 166.842 35 4.77 0.83 0.161 0.09 0.08-0.11 0.93 0.87 0.56 0.56
χ2, Chi-Square; df, Degrees of Freedom; CFI, Comparative Fit Index; SRMR, Standardized Root Mean Square Residual; RMSEA, Root Mean Square Error of Approximation; GFI, Goodness of Fit Index; AGFI, Adjusted
Goodness of Fit Index; AIC, Akaike’s Information Criterion; ECVI , Expected Cross-Validation Index.
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fore believe that identifying two kinds of bodily
discomfort could be of great use in determin-
ing more precisely the supposed cause of the
problem. Secondly, our results raise nosologi-
cal questions, suggesting that dissimilar types
of bodily sensitivities match different clinical
entities. For example, we can query to what
extent hypochondriasis is characterized by a
particular form of somatosensory amplifica-
tion, compared to the bodily sensitivity indicat-
ing a panic disorder. This should lead to more
precise diagnosis (e.g. by highlighting the clin-
ical differences between somatoform and anx-
iety disorders) and/or identify psychiatric co-
morbidities (e.g. by revealing the existence of
a panic disorder characterized by interoceptive
phobia). With regard to therapeutic interven-
tions, it can be assumed that visceral aware-
ness techniques would be more effective in
decreasing excessive interoceptive sensitivity
than sensitive massage techniques which
would be more suitable for reducing excessive
exteroceptive sensitivity.

As expected, we also found a link between
total scores on the SCL-90-R somatization sub-
scale and total scores on the SSAS. This sug-
gests that somatosensory amplification is a
reliable indicator of somatization. However,
this positive correlation was moderate (r=0.21;
P<0.05), perhaps because our students did not
experience the somatic symptoms identified
by the SCL-90-R somatization subscale, but
focused on lesser physical discomforts not
assessed by this scale. However, our results are
partially consistent with previous findings,11
that established more robust correlations
between a somatosensory amplification ten-
dency and somatization propensity (e.g. corre-
lations ranging from 0.41 to 0.52 in this study).
This surprising finding could be explained by
the low average somatization score of our
French students (7.17; SD±4.81) compared to
those found in a similar sample (mean 17.1;
SD±4.7) by Boujut.38 Otherwise, the discrimi-
nant validity of the SSAS is weak, in line with
results of the study conducted by Aronson et
al.11 The fact that the SSAS is only moderately
correlated with self-report measures of anxiety
tendency (r=0.19; P<0.05) implies that
somatosensory amplification and trait anxiety

are not similar constructs. Both findings are
consistent with the results of Wise and Mann
showing a relationship between amplification
and somatization, but not with anxiety.21 It
should be noted here that the mean range of
STAI scores was 47.18 (SD±9.15), which is
slightly higher than the French norms estab-
lished for this sample (42.25 for men and 44.20
for women).33

Overall, these results tend to indicate that
the French form of the SSAS is: i) not really a
measure of somatization as assessed by the
SCL, perhaps because this tool evaluates bodily
dysfunction perception and fails to identify
minor somatic symptoms; and ii) a narrow
indicator of psychological distress, because the
STAI is a generic assessment instrument, lack-
ing specificity. Our findings should encourage
researchers to give greater importance to very
small somatic disturbances that can be the
focus of attention and also to consider a more
specific and transient anxiety that may partial-
ly result from somatosensory amplification,
namely, health anxiety. Indeed, earlier work
showed that a greater tendency to worry about
health tends to be associated with a greater
propensity to focus on, and thereby maximize,
bodily sensations.15

Conclusions

The present study suggests that our version
of the SSAS is a valid and reliable measure of
the propensity to focus on corporal information
and attribute ordinary bodily sensations to
serious somatic symptoms. A valid French
instrument for measuring somatosensory
amplification should encourage further work
in this domain by French-speaking resear -
chers, and more specifically, it should facilitate
future research on health anxiety and somati-
zation. It also promotes the study of the rela-
tionship between somatic and psychological
symptoms.

Nonetheless, some limitations of our study
must be highlighted. First, the results of this
study were obtained by interviewing a cohort of
university students, although Barsky et al.1

specified that the SSAS was only suitable for
use with samples of medical outpatients.
Nevertheless, in line with Aronson et al.,11 we
believe that it could also be relevant for univer-
sity students, because they generally report a
number of somatic symptoms and produce high
somatosensory amplification scores. In any
event, these findings suggest the need for fur-
ther studies to examine inter-generational dif-
ferences in somatosensory amplification and
somatization tendencies. More specifically,
research should focus on the effects of age on
somatic perception and its subjective interpre-
tation, in order to improve our understanding of
the way our relationship with our body evolves
over time. It would also be interesting to inves-
tigate cross-cultural differences (e.g. between
French, Spanish, Japanese, Indian, Italian,
Turkish, and Hungarian samples), and to com-
pare men and women in their awareness and
interpretation of somatic information.

A second limitation of this study is that it did
not evaluate the test-retest consistency of the
French form of the SSAS. This is one of the
main limitations of our study. More research is
needed to examine the degree of temporal sta-
bility of SSAS scores and to assess to what
extent the phenomenon of somatosensory
amplification can be mitigated through clinical
intervention to reduce health anxiety. This
would help clarify whether somatosensory
amplification is a stable characteristic (per-
sonality trait or perceptual style) or a phenom-
enon which varies according to experience
(transient state), or both (as postulated by
Barsky et al.).1 It may help reveal the existence
of key factors of change.

Finally, this assessment tool should be test-
ed with various clinical samples (such as peo-
ple with anxiety disorders and/or somatoform
disorders, hypochondriacs, people suffering
from depression or chronic pain, individuals
with a genetic risk of somatic disease, etc.)
and with healthy samples in medical settings
or exposed to potentially stressful health-relat-
ed situations (e.g., medical examination, can-
cer screening, hospitalization, surgery, etc.).
These studies would help identify particularly
critical scores of somatosensory amplification,
indicating great physical discomfort and psy-
chological distress, taking into account that we
do not currently have clinical cut-offs for the
SSAS (as mentioned by Barsky).23 Of course,
we also need to be able to identify better the
possible long-term deleterious consequences
of somatosensory amplification (by testing the
predictive validity of the SSAS), on both physi-
cal and mental health.

All these investigations will enable us to
understand better the etiopathogenic factors
of somatosensory amplification (life events,
specific health beliefs, feedback from the envi-
ronment, etc.), and their likely involvement in
the processes leading to the development of

                                                                                                                              Article

Table 4. Pearson’s intercorrelations between total scores on the SSAS, the SCL-90-R som-
atization subscale, and Stai Y form (N=211).

SSAS SCL-90-R som STAI Y form

SSAS 1.00 0.21 0.19
SCL-90-R som 1.00 0.35
STAI Y form 1.00
All correlations are significant at P<0.05. SSAS, SomatoSensory Amplification Scale; SCL-90-R som, Symptom Check List-90-Revised somati-
zation subscale; STAI Y form, Spielberger Trait Anxiety Inventory Y form.
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somatization or health anxiety. In particular,
greater importance should be given to cogni-
tive modulators (dysfunctional thinking, erro-
neous causal attributions, cognitive errors,
etc.) that may explain intrapersonal and inter-
personal variations in somatosensory amplifi-
cation. The cognitive-perceptual model of
health anxiety could be of great heuristic value
here.39,40 This postulates that individuals with
significant health anxiety hold dysfunctional
beliefs about health and thus misinterpret
innocuous bodily sensations as dangerous.
This leads to a cascade of anxiety and height-
ened physiological arousal which creates more
symptoms and an intensification of pre-exist-
ing ones (vicious circle). Based on this
explanatory model, a mindfulness-based cogni-
tive therapy might be a promising therapeutic
approach by encouraging subjects to develop
their capacity to become aware of their bodily
sensations with detachment (to avoid amplify-
ing them) and also to adopt a beneficial dis-
tanced relationship with their health-related
thoughts and fears.14

Ultimately, these theoretical and clinical
considerations should help clinicians target
their therapeutic interventions aimed at
reducing somatosensory amplification more
effectively, and consequently to be of greater
assistance to their patients who are excessive-
ly worried about their health (hypochondriac
subjects) and/or have a tendency to somatize.
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