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Abstract: Our aim was to find out the relationship of cognitive/somatic fatigue, sensitivity to punishment (SP)/sensitivity to
reward (SR) (Gray) with ideas of reference (IR), and to analyze the mediator role of SP/SR between cognitive/somatic fatigue
and IR. The sample was comprised of 79 patients and 329 controls, evaluated with the Referential Thinking Scale (REF), the
Fatigue Scale (CFQ) and the SP/SR Questionnaire (SPSRQ). The Baron and Kenny (1986) model and the Preacher and Hayes
(2008) procedure were used to test mediation. The model explains 42% of the variance. The direct effect decreased significantly,
mainly for SP, and the analysis of the indirect effect is valid for SP but not for SR. Cognitive and somatic fatigue predispose IR
(Kretschmer) with participation of the SP system which may act as a mediator, more than a moderator. Cognitive/somatic fatigue
may activate a system alerting of aversive (social) stimuli and thus increase the IR.
Keywords: Ideas of reference; mental fatigue; cognitive fatigue, sensitivity to punishment; sensitivity to reward; behavioral
activation/approach system; behavioral inhibition system.
Kretschmer revisitado: Fatiga mental e ideas de referencia. Contribuciones desde la teoría de la sensibilidad al refuerzo
Resumen: Se analiza la relación entre la fatiga cognitiva/somática y las sensibilidades al castigo (SC)/recompensa (SR) (Gray)
con las ideas de referencia (IR). Se estudia el papel mediador/moderador de los procesos SC/SR entre la fatiga cognitiva/somática y las IR. La muestra fueron 79 pacientes y 329 controles, evaluados con la Escala de IR (REF), Escala de Fatiga (CFQ) y
Cuestionario de SC/SR (SPRSQ). Se utilizó el modelo de Baron y Kenny (1986) y el procedimiento de Preacher y Hayes (2008).
El modelo explica un 42% de la varianza. El efecto directo disminuyó y el análisis del efecto indirecto es válido para la SC pero
no para la SR. La fatiga cognitiva y somática predisponen a las IR (Kretschmer), con la participación de la SC, pudiendo ser más
moderadora que mediadora. Quizá la fatiga cognitiva y somática activen un sistema sobre los estímulos (sociales) aversivos y se
incrementen las IR.
Palabras clave: Ideas de referencia; fatiga cognitiva; sensibilidad al castigo; sensibilidad al refuerzo; sistema de activación
conductual; sistema de inhibición conductual.

Introduction
Referential thinking is a self-focus (or self-focused
attention) process which is important because of its subRecibido: 1 junio 2015; aceptado: 7 febrero 2016.
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jective and pre-reflexive nature (Zahavi, 2000), which
enables self-regulation of behavior (Lemogne et al.,
2009). A particular example of this processing is self-references or ideas of reference (IR).
The presence of IR is considered normal in human
beings, given the possible role of social activity in the
regulation and control of human behavior. It is also recognized that IR are stronger in emotional overload, in
new and uncertain situations, and in certain stages de-
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fined by personal change (such as adolescence), and
particularly, in psychopathological states (Cicero &
Kerns, 2011; Mojtabai, 2006; Senín-Calderón,
Rodríguez-Testal, & Perona-Garcelán, 2014). IR may be
found in various clinical diagnoses, particularly in
schizophrenia and other psychotic disorders, personality disorders, or mood state disorder diagnostic classes.
In some diagnostic classes, such as anxiety disorders, IR
are not especially strong, except in cases where social
evaluation or scrutiny are important, such as in social
phobia (social anxiety disorder). In more severe cases,
IR are revealed to be delusional: delusional ideas of reference, or, when they have more structure, organization
and stability, as delusions of reference. Allusions, offences or mockery, malicious looks, laughter or murmuring, become unquestionable, hard to set aside, continual, and true for the person, all of which causes great
suffering (Colori, 2015).
Historically, one of the obligatory mentions is what
Ernst Kretschmer (1966) called a sensitive delusion of
reference. This author suggested a psychological type,
characterized by strong reactive lability, a biological tendency to fatigue, and a style characterized by self-observation and self-criticism. He differentiated, on this constitutional basis, a character he called the sensitive
asthenic type (tendency to fatigue) from a sensitive
sthenic type (aggressive or expansive). The first may
lead to delusion of reference, the second to persecutory
delusions (paranoia).
Furthermore, Jeffrey Gray studied the role of reward
and punishment in learning, intending to identify the
brain systems that take part in developing behavior. He
created a neurophysiological theory of personality (Gray,
1982; 1987), or the Theory of Sensitivity to Reward
(Pickering, Díaz, & Gray, 1995), in which he proposed
the existence of three motivational systems that influence and regulate human response: the Behavioral Activation/Approach System (BAS), the Behavioral Inhibition System (BIS), and the Flight/Fight/Freeze System
(Corr, 2013; Gray, & McNaughton, 2000). The BAS
(Gray, 1987) is sensitive to or activated by targets or
signs of reward, is involved in extraversion and is related
to the search for reward stimuli (and ending punishment)
(Pickering, & Gray, 1999). Increased BAS activity is associated with positive affect (Carver & White, 1994),
interest and maintenance of the reward, and aggression
(proactive) (Corr, Hargreaves-Heap, Tsutsui, Russell, &
Seger, 2013). However, the BIS is activated by conditioned aversive stimuli, signs of absence of reward, new
stimuli, or targets in conflict (e.g., faced with past experiences, or a difficult situation in which the BIS and the
BAS both intervene, that is, it works as a comparer).

The BIS can lead to inhibiting execution of behavior
(not fleeing actively or fighting against the aversive stimulus as this would favor the Flight/Fight system associated with fear or panic). This involves focusing attention
on new and environmental stimuli and facilitating a certain type of controlled action (Gray, 1993). The BIS is
proposed as the basis of anxiety, showing individual differences in susceptibility to punishment.
When a stimulus has previously been associated with
the reward, the comparer is in “verification mode” and
the BAS prevails over the BIS. But if the stimulus has
previously been associated with negative experiences, it
goes into “control” mode (Gray, 1981; 1983), and the
BIS is the comparer that prevails in starting up behavior,
leading to an anxiety response, and beginning to process
the information to resolve the conflict. The balance and
relationships between the BIS and the BAS (as well as
the flight/fight system) are essential to understanding
human behavior, although research is still needed to determine how this regulation is established (Corr, 2013).
As a result, following the classic proposal by Kretschmer, the prominent states of fatigue, physical/somatic or cognitive/mental (CFQ-S or CFQ-C), could be related to the significant presence of IR, although the
CFQ-C is the one related to the various psychopathological indicators (Fuentes-Márquez, Senín-Calderón,
Rodríguez-Testal, & Carrasco-Ortiz, 2015). It has been
verified that the presence of psychopathology, and particularly, depressive or somatic anxiety, are related to a
certain response on somatic and cognitive fatigue, so the
consideration of suffering from a diagnostic condition
has to be kept in mind. However, in addition to recurring
to typological resistance with little overall strength or
integrity of the CNS, specific neurobiological systems
related to the history of rewards and associated with response to the setting, and thus systems that consolidate
progressively throughout development, could participate. Both the BIS, related to sensitivity to punishment
(SP), and BAS, related to sensitivity to reward (SR), are
expected to mediate the presence of IR as a psychopathological indicator, whether from fear of social rejection or perception of threat (BIS or SP, thus related to
negative affect) or the need for social reinforcement
(BAS or SR, related to positive affect) (Senín-Calderón
et al., 2014).
The first goal of this study was to find out the relationship of the CFQ-C, the CFQ-S, and SP/SR sensitivities to IR. We predicted that a significant positive relationship would be found among all these measurements,
which would have to be particularly strong between the
CFQ-C and the frequency of IR. The second goal was to
verify the mediating role of SP/SR processes between
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the CFQ-C and CFQ-S (as predictor variables) and the
IR as a psychopathological indicator. It was predicted
that the highest percentage of variance would be explained by SP, as a means of control (given the essentially negative connotation of the IR; Rodríguez-Testal,
Senín-Calderón, Perona-Garcelán, Ruiz-Veguilla, &
Scurtu, 2013). Further, this SP mediates the significant
relationship between the CFQ-C and the CFQ-S on the
IR, taking into consideration the variables to be controlled for such as age, gender or having some psychopathology at the time of evaluation.
Method
Participants
A total of 408 subjects from the city of Seville (southern Spain) participated in this study (74% women). The
patients (n = 79, 19% of the total sample) were recruited
incidentally from a private psychology clinic (51 women, 65%; M age = 35.9, SD = 12.1; mean social status, M
= 41.96, SD = 22.57). The Control Group (n = 329, 81%)
was taken from the general population (251 women,
76%; M age = 22.8, SD = 6.7; mean social position, M =
39.84, SD = 18.53).
Five types of diagnoses were found in the group of
patients: personality disorders (8 patients), mood disorders (20 patients), adjustment disorders (14 patients),
somatoform disorders (11 patients), eating disorders (1
patient), anxiety disorders (17 patients), and psychotic
disorders (8 patients).
Instruments
First self-reported evaluation (by authors). Questionnaire designed to assess demographic information on the
index of social position (ISP) (Hollingshead, 1975), current illnesses, psychopathological background, history
and duration of symptoms, psychopharmacological
treatments and use of other drugs. The purpose of this
test is to collect general descriptive information on the
participants.
Referential Thinking Scale (REF) (Lenzenweger et
al., 1997). This self-reported questionnaire consists of
34 true/false items on ideas of reference (IR), has an internal consistency of .83 to .85, a reliability retest (four
weeks later) of .86, and adequate validity indicators. The
scale provides a schizotypy indicator with saturation of
.75 to .85 in the principal components analyses (similar
to magic thought or anomalous perceptions) and to a
lesser extent, with anxiety and depression (.33 to .17)
(Lenzenweger et al., 1997). The Spanish adaptation of
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the REF scale has an internal consistency of up to .90
(.83 and .82 for each half) and a retest reliability of .76
(average interval of 44 days in patients). The validity of
criterion (with regard to the instrument of clinical monitoring BPRS) had a cut-off of 7 points for 66% specificity and sensitivity of 58% (Senín-Calderón et al., 2010).
The Cronbach’s alpha was calculated for each group: In
the patients group, .89; in the control group, .82.
Questionnaire of Fatigue, Chalder Fatigue Questionnaire (CFQ) (Chalder et al., 1993). Spanish version by
Hernández, Berrios & Bulbena (2000). It consists of 14
items that evaluate the severity or intensity of fatigue
experienced using two factors: physical/somatic fatigue
(CFQ-S) and mental/cognitive fatigue (CFQ-C). The instrument also provides a total score. Each item is scored
on a four-point Likert scale based on the last 15 days
before the test. The scale’s overall measurement shows
adequate internal consistency (.89), as well as its mental
and physical fatigue factors (.82 and .85, respectively)
(Chalder et al., 1993). It is an instrument sensitive to
changes in treatment (Deale, Chalder, Marks & Wessely,
1997). The Cronbach’s alpha was calculated for each
group and factor: in the patients group, .88 for physical
fatigue and .85 for cognitive fatigue; in the control
group, .82 for physical fatigue and .79 for cognitive fatigue.
The Sensitivity to Punishment and Sensitivity to Reward Questionnaire (SPSRQ) (Torrubia et al., 2001).
This scale has 48 items with true/false answer choices. It
is comprised of two subscales, each of them having 24
items, which measure the concepts of Gray’s original
theory (1982; 1987) related to Sensitivity to Reward
(SR) and Sensitivity to Punishment (SP). The Cronbach’s alpha for the SP scale is .83 for men and .82 for
women, and for SR it is .78 for men and .75 for women.
Cronbach’s alpha was calculated for each group and factor: In the patients group, .88 for SP and .66 for SR; in
the control group, .84 for SP and .75 for SR.
Procedure
An ex-post-facto design was carried out with one
measure (cross-sectional study). The patients were selected by incidental sampling from those who requested
psychological intervention at a private psychological
clinic. The control group was selected from the general
population of the city of Seville using the snowball
method, with the help of student assistants from a clinical psychology course at the University of Seville
(School of Psychology). Criteria for inclusion were
based on understanding the tests, that the medication
prescribed did not interfere in general functioning, and
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that the participants did not show indication of substance
dependence. The diagnostic groups were established following DSM-IV-TR criteria (APA, 2000) by two authors
with over 20 years of clinical experience. These diagnoses were based on a clinical interview with each patient.
Controls were checked to see that they had no current
psychopathology and that they were not in treatment at
the time of evaluation, by means of specific questions on
the first self-reported evaluation. Five subjects were excluded from the group of the general population because
they were under psychological treatment at the time.
Each participant was given a dossier which included
the evaluation instruments. All the tests were in a self-report format taken under adequate conditions of lighting
and space, and the researchers intervened only to solve
doubts or questions during the evaluation.
Participation in the study was voluntary and required
written informed consent to use the results of the tests in
the study. All participants were informed of the confidentiality of their data and the purpose of the study.

tionship of mediator variables (SR and SP) with independent variables (significant a effect), and the same
with the dependent variable (significant b effect). The
relationship of independent variables and the dependent variable that must be influenced by inclusion in the
regression of mediator variables to the point of losing
significance (full mediation, C’ = 0) or decreasing it
(partial mediation, C’ ≠ 0) (C’ less than the indirect
effect a · b) (García, & Vallejo, 2011).
A multiple mediation analysis was done by the
Preacher and Hayes (2008) resampling procedure (bootstrapping) using a 95% confidence interval and 5000
bootstrapped iterations to calculate the coefficient of the
indirect effect. This procedure is powerful for identifying
effects even in small samples that do not have a normal
distribution. The MEDIATE macro for SPSS version 22
was used to estimate the significance of the mediators as
well as control for the possible influence of covariates
(http://www.afhayes.com/public/mediate.sps). All the
analyses were accepted at p < .05.

Statistical analyses

Results

Descriptive statistics and comparison of means (t
test) were used to compare the following characteristics
of patients and controls: age, index of social position
(ISP), answers on the SPSRQ (SP and SR), the CFQ
(cognitive and somatic fatigue), the REF (frequency of
IR) and Pearson’s Chi-squared for gender and group (2 x
2), using contingency tables. For the first goal of this
study, a two-tailed Pearson’s correlation coefficient was
done for the CFQ-C and CFQ-S, SP and SR, REF variables and age for later consideration as covariance. All the
analyses were accepted for at least a p < .05. The SPSS
statistical package version 22 was used.
For the second goal, although no causal relationship
may be established between variables based on a statistical procedure with an ex post facto design, the mediation analysis can approach the association and magnitude of variables typical of a causal phenomenon
(Hayes, & Preacher, 2013). We started out with a possible cause-effect relationship between two independent variables X (CFQ-C and CFQ-S), and a response
variable Y (REF). The idea is to find the role of other
intervening variables M, SR and SP, as mediator variables in the relationship between X and Y, controlling
for any contribution of covariance. The Baron and
Kenny (1986) model was used for this, based on a significant relationship between the independent variables (CFQ-C and CFQ-S) and the dependent variable
(REF) (the total effect was estimated, significant coefficient C). Besides, there must be a significant rela-

Preliminary analyses
The participants in the study, differed by whether
they were patients or controls, in age t (89.87) = 9.25 (p
< .05), ISP t (104.83) = 2.56 (p < .05), and sex X2 = 4.56
(p < .05). As expected, statistically significant patient/
control differences were found in both predictor variables, CFQ-C t (94.01) = 9.42 (p < .05) and CFQ-S t (406)
= 7.13 (p < .05), and mediators: SP t (406) = 4.35 (p <
.05), and measurement (IR) t (89.97) = 7.42 (p < .05),
except for the SR mediator variable t (195.16) = -0.36 (p
> .05). It was decided to take the variables in which there
were significant differences as covariates: age, sex and
group (patient/control). The ISP was excluded from
analysis because in these first analyses it was not found
to be a variable connected to the model presented.
Descriptive differences by diagnostic class were observed in the clinical sample (F(5, 74)= 5.220, p=.001;
FLevene= 1.291, p=.285, Bonferroni, p<.05: The schizophrenia and other psychotic symptoms diagnostic class
significantly differed from anxiety disorders and adaptive disorders). In the anxiety disorders, where the average IR for the diagnostic class was 6.35 points (SD=4.68),
social phobia (average 11.00 points; SD=1.41) was very
different from anxiety disorder (average 4.66 points;
SD=2.30), and very different again from the schizophrenia and other psychotic disorders diagnostic class (average 17.75 points; SD=7.49).
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First goal: Relationship between the measures studied

It does not significantly correlate with SP or SR. Statistically significant correlations were observed between the
two fatigue factors and REF, mainly CFQ-C, with a result
of .51 (p < .01). The relationships of the possible mediator variables with CFQ-C and CFQ-S are statistically significant, especially for SP and CFQ-S (.43, p < .01). For
SR, this correlation is lower, and rather a result of the
sample size, for example, for CFQ-C (.12, p < .05).

In Table 1, as a preliminary step to the study of the
variables presumably mediating, the bivariate correlations were displayed between the measurements and the
whole sample. Given that age correlated significantly
with CFQ-C and CFQ-S as well as with IR (REF), it was
corroborated as covariance to be taken into consideration.

Table 1. Descriptives and Pearson’s bivariate correlations for the different measurements considered (N = 408)
M

SD

1

2

3

4

5

1. Age

25.36

9.56

1

2. CFQ-S

7.38

5.53

.17**

1

3. CFQ-C

5.20

4.51

.38**

.61**

1

4. SP

10.89

4.94

.04

.43**

.35**

1

5. SR

9.35

3.50

-.09

.17**

.12**

.17**

1

6. REF

4.86

5.13

.12*

.40**

.51**

.37**

.31**

6

1

Note: CFQ-C: cognitive fatigue; CFQ-S: somatic fatigue; SP: sensitivity to punishment; SR: sensitivity to reward; REF: frequency of ideas of reference.
As a reference on IR (Senín-Calderón et al., 2010): patients M= 7.58 (SD = 6.72); controls M= 3.82 (SD = 4.08). * p < .05; ** p < .01

Second Goal: Analysis of SP and SR as mediator
variables
In the analysis of the mediator variables, as observed
in Table 2, the total effect (C) of the relationship between
the CFQ-C and CFQ-S with frequency of IR (REF) is
statistically significant, F (4, 403) = 44.51, p < .01, explaining 34.84% of the variance. The non-standardized
coefficient β of the CFQ-C variable is 0.38 (t = 5.92; p <
.01) and for the CFQ-S it is 0.10 (t = 2.19; p < .05). The
omnibus test, considering the set of covariances, is
equally significant (F = 38.60, p < .01).
The relationship of the CFQ-C and CFQ-S variables
with the theoretical mediator variables (M) showed statistically significant results. For SP, it explained 20.17%
of the variance (F (4, 403) = 21.56, p < .01) and with
respect to SR, 5.32% (F (4, 403) = 5.56, p < .01). The
relationships of SP with CFQ-C (t = 2.51, p < .05) and
CFQ-S (t = 5.80, p < .01) were significant. Sex and group
variable covariances were not significant (p > .05), but
age covariance was (p < .05). The relationship of SR to
CFQ-C was not significant (t = 1.44, p > .05), but CFQ-S
was (t = 2.50, p < .05). No statistical significance was
observed in group covariance (p > .05), but it was in the
age and sex covariances (p < .05).
The model as a whole explained 42% of variance, so
there was a slight improvement in the percentage of variance explained with inclusion of the mediator variables
(SP and SR) and covariance (F (6, 402) = 43.17, p < .01).

In the omnibus test, the direct effect (C’), including the
mediator variables (SP, SR), was significant (F = 20.97,
p < .01). There was a drop in the direct effect to 0.32 (the
total effect C mentioned above was 0.38) with respect to
the non-standardized coefficient b of the CFQ-C variable, so it may be assumed that there is a mediation effect.
For the CFQ-S variable, the non-standardized coefficient
b for the indirect effect was .02 (the total effect C mentioned above was 0.10). In the overall model, sex covariance lacked significance (p > .05), and group and age
covariance remained unchanged (p < .01) (the original t
tests showed a higher average age in the group of patients).
The homogeneity test of the interaction regression (X
· M) showed that variance in the scores of these variables
was adequate for each mediator variable (SP, SR) as well
as for the omnibus test (F = 1.64, p > .05). The non-standardized coefficient b of the mediator variables was .02
for SP and .01 for SR (omnibus test), calculated after
5000 bootstrapped iterations, with confidence intervals
above zero better for SP than for SR. Therefore, the indirect effect for the SP mediator variable is based on more
reliable values.
Discussion
Based on Kretschmer’s (1966) classic psychopathology reference on sensitive delusion of reference, we
wondered whether a state/trait characterized by mental
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Table 2. Analysis of mediation of the SP and SR variables in the relationship between cognitive fatigue (CFQ-C) and somatic fatigue
(CFQ-S) on IR (REF)
Independent
variables (X)

CFQ-C

Mediator
variables
(M)

SP

Dependent
variable (Y)

REF

CFQ-S
CFQ-S

Effect of X
on M (a)

0.17*

Effect of M
on Y
controlling
for X (b)
0.14**

Direct effect

Indirect effect bootstrap

C’

axb

95% IC

0.32**

0.02

0.01-0.05

0.04

0.02-0.07

0.03

0.01-0.06

0.03

0.00-0.06

0.29**
SR

CFQ-C

REF

0.09*

0.35**

0.02**

0.07
Covariance

Total Effect
C

0.38**
0.10**

group

–4.80**

–4.80**

age

–0.09**

–0.11**

sex

0.71

0.40

Note: The data show the non-standardized coefficient β and are based on bootstrapping for 5000 iterations. CI: confidence interval. CFQ-C: cognitive fatigue; CFQ-S: somatic fatigue; SP: sensitivity to punishment; SR: sensitivity to reward; REF: frequency of ideas of reference; group: patients/controls.* p < .05; ** p < .01

(CFQ-C) and somatic (CFQ-S) fatigue could be related
to the presence of ideas of reference (IR), that is, whether there is underlying sensitivity to them related to a tendency to tire easily. The authors of the Referential Thinking Scale (REF) (Lenzenweger et al., 1997) stated that
this instrument does not give exact delusional ideas of
reference, although high scores on it suggest proximity
to the delusional contents referred to by Kretschmer in
his clinical descriptions. Furthermore, this instrument
can include participants in the general population with
whom self-referential processing can be analyzed from a
dimensional perspective.
Our data suggest a significant positive relationship of
the CFQ-C and CFQ-S with IR as predicted in the first
hypothesis. This is important, because, although there is
no way to verify the temporal relationship between fatigue (somatic or cognitive) and IR with the design used,
an important association is shown in the measurements
which developed very differently. Based on the correlation analysis, the relationship of the CFQ-C and CFQ-S
with the IR is rather solid. Moreover, it is a stronger relationship than the one observed between the REF scale
with factors related to Sensitivity to Reward (punishment and reward), or the CFQ-C and the CFQ-S with
respect to both reward sensitivities. A relationship of all
these measurements is therefore confirmed, so the next
hypothesis leads us to analyze the order of the relationship of these variables.
If Kretschmer described a typology based on tendency to fatigue, we wondered if its relationship with the IR
as a product or result could be mediated by systems that
are comprised of both general functional characteristics

(neurobiological: Behavioral Inhibition System, BIS,
and Behavioral Activation System, BAS), and a history
of reward that is related to a particular sensitivity, like
personality characteristics or Sensitivity to Punishment
(SP) and Sensitivity to Reward (SR) (Gray 1982; 1987).
This relationship of the IR with SP, especially, and also
with SR, has been observed in other studies (Senín-Calderon et al., 2014). This was interpreted, respectively, in
the sense of negative content of most of the IR, without
its being exempt from a positive connotation for some of
them (Cicero, & Kerns, 2011; Rodríguez-Testal et al.,
2013). In any case, both sensitivities are motivational,
because of the importance of social activity to the human being.
The BIS enables identification of conflict, and is activated when there is insecurity, directing action toward
the threat (Corr, 2008; Gray & McNaughton, 2000), so
high SP means rapid detection of threat, assigning resources more efficiently to their solution (Berkman,
Lieberman, & Gable, 2009). This processing is not synonymous with anxiety (Ávila & Torrubia, 2006), and is
the basis of many cognitive biases related to social activity (memory, expectations, negative beliefs, etc.) (Kimbrel, 2008). Kimbrel, Nelson-Gray & Mitchell (2012),
had already suggested that both the BIS and the BAS
have important indirect effects on social anxiety through
cognitive biases. Therefore, it makes sense for these systems to mediate the appearance of the IR, due to the relevant nature of the stimuli themselves and because of the
person’s history of reinforcement which propitiates response to them. These comments would be in agreement
with the importance of IR in disorders such as social
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phobia, but not in other manifestations in the same diagnostic class (anxiety disorders), while at the same time it
would be very high in diagnostic classes such as schizophrenia and other psychotic disorders (Wong et al.,
2012) due to the participation of BIS and BAS (SenínCalderón et al., 2014).
The data show that there is a mediator relationship between the CFQ-C and CFQ-S and the IR by SP. Although
this mediation by SP has been verified in a statistically
significant manner, even controlling for variables such as
patient/control, sex, and age, it should be pointed out that
the change in coefficient of the direct effect to total effect
is very modest. Therefore, although the conditions for
taking SP as a mediator variable are there, its partial mediation (the direct effect is still very outstanding) must be
considered. For SR, the significant relationship between
the predictor variables (CFQ-C and CFQ-S) and the mediator variable is met only be the sample size, and the b
coefficient is significant only for the CFQ-S, verifying,
however, a change indicating partial mediation, with limitations that advise such consideration.
In short, the most parsimonious explication is that
the variables that recur to neurobiological processes related to the learning history do not fully mediate the relationship between underlying variables such as the
CFQ-C and CFQ-S and the presence of IR (delusional or
not). SP is especially important, with the highest percentage of explained variance, as a variable related to
both general fatigue and IR, which recurs to a possible
connection with an anxiety-like response (Bijttebier,
Beck, Claes, & Vandereycken, 2009), orienting the person toward the context to monitor danger or threat (McNaughton & Corr, 2004).
The final results for SR are intriguing. SR is important due to the intrinsic need for social reward and presumably directs the individual toward evaluation (the IR:
they are watching me, they are talking about me, etc.) to
achieve this reward. Even though the conditions as mediator variable for CFQ-C and CFQ-S were not met, its
relationship with the IR was similar to SP. However, this
relationship of SR and IR (and thus possible appetitive
stimuli) (Cicero, & Kerns, 2011; King & Hicks, 2009;
Rodríguez-Testal et al., 2013; Senín et al., 2014), may be
too heterogeneous, depending on the context and psychopathological conditions (e.g., IR may be evaluated as
desirable for patients with certain personality disorders)
(Rodríguez-Testal et al., 2013; Senín-Calderon et al.,
2014). This result could also be explained by a stronger
association of SR with impulsivity (Sava & Sperneac,
2006), and therefore, processes that differ from self-focused attention, more characteristic of the IR. In any
case, no mediating process is evident.
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Therefore, although the two sensitivities alone have
to do with IR as motivational processes related to social
situations in the aversive or appetitive sense, the CFQ-C
and CFQ-S are underlying factors partially mediated,
but more clearly so by SP. Physical/somatic and mental/
cognitive fatigue (constitutional, as shown by Kretschmer, 1966) automatically activate a system of sensitivity already consolidated by learning toward potential
signs of punishment (Corr, 2013), partially modulating
the relationship between the tendency to fatigue and
presence of IR.
This study has a series of limitations concerning generalization of its results which should be considered. In
this sense, the analysis of mediator variables enables approach to a causal relationship (Hayes, & Preacher,
2013), but must be understood as strictly tentative. To
improve the limitations of the design, a group of patients
in remission could be included, or even another group
which has completely recovered, which would enable
analysis of the role of the predictor variable as a true
underlying variable. Apart from this, the proportion of
patients to controls in the sample is unequal, although
participants who exhibited different pathologies were
sought for this group of patients. A larger group, or one
with a very specific group of patients would be useful for
verifying the results in later studies. Moreover, it would
be particularly relevant to select several groups with specific pathologies related to fatigue (e.g., chronic fatigue
syndrome), mood state (e.g., major depressive syndrome), and population with no pathology, to compare
the different responses to fatigue´.
The differences in descriptive characteristics of the
two groups should also be kept in mind, although it was
attempted to control for them by taking covariance into
consideration in the statistical analyses. Finally, in future
studies, the presence of stressful situations and situations with emotional response could be taken into account as factors favoring both the starting fatigue variables and ideas of reference.
This study approaches for the first time Kretschmer’s
(1966) clinical observations to find out the complex relationships between certain states (constitutional) of fatigue (somatic and cognitive) with the appearance of
such an important psychopathological indicator as the
ideas of reference, including variables related to neurobiological systems which may have been sensitized
throughout the person’s experience. Therefore, analysis
of these characteristics is clinically useful for taking
high-risk clinical variables into consideration. This study
may also be useful in improving the design of assessment
and intervention. Accurately describing the meaning of
cognitive and physical fatigue may help to differentiate
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their expression under different clinical conditions, and
thereby specify interventions, at the same time as observing when certain states of fatigue could contribute to
the appearance of pathological states, such as showing an
increase and stabilization of IR.
Declaration of competing interest
None.
References
American Psychiatric Association (APA) (2000). Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition, Text
Revision. DSM-IV-TR. Washington, DC: APA.
Ávila, C., & Torrubia, R. (2006). Personality differences in suppression of behavior as a function of the probability of punishment. Personality and Individual Differences, 41, 249-260.
doi: 10.1016/j.paid.2005.12.019
Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator
variable distinction in social psychological research: Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 51, 1173–1182.
Berkman, E. T., Lieberman, M. D., & Gable, S. L. (2009). BIS,
BAS, and response conflict: Testing predictions of the revised
reinforcement sensitivity theory. Personality and Individual
Differences, 46, 586-591. doi: 10.1016/j.paid.2008.12.015
Bijttebier, P., Beck, I., Claes, L., & Vandereycken, W. (2009). Gray’s
reinforcement sensitivity theory as a framework for research on
personality-psychopathology associations. Clinical Psychology
Review, 29, 421-430. doi: 10.1016/j.cpr.2009.04.002
Carver, C. S., & White, T. L. (1994). Behavioral inhibition, behavioral activation, and affective responses to impending reward
and punishment: The BIS/BAS scales. Journal of Personality
and Social Psychology, 67, 319-333.
Chalder, T., Berelowitz, G., Pawlikowska, T., Watts, L., Wessely,
S., Wright, D., . . . Wallace, E. P. (1993). Development of a
fatigue scale. Journal of Psychosomatic Research, 37, 147–
153. doi: 10.1016/0022-3999(93)90081-P
Cicero, D. C., & Kerns, J. G. (2011). Unpleasant and pleasant referential thinking: Relations with self-processing, paranoia,
and other schizotypal traits. Journal of Research in Personality, 45, 208-218. doi: 10.1016/j.jrp.2011.02.002
Colori, S. (2015). Understanding Referential Thinking. Schizophrenia Bulletin, 1–2. http://doi.org/10.1093/schbul/sbv005
Corr, P. J. (2008). The reinforcement sensitivity. Theory of personality. Cambridge: Cambridge University Press.
Corr, P. J. (2013). Approach and Avoidance Behaviour: Multiple
Systems and their Interactions. Emotion Review, 5, 285–290.
doi: 10.1177/1754073913477507
Corr, P. J., Hargreaves-Heap, S., Tsutsui, K., Russell, A., & Seger,
C. (2013). Personality and social attitudes: Evidence for positive-approach motivation. Personality and Individual Differences, 55, 846–851. doi: 10.1016/j.paid.2013.07.012
Deale, A., Chalder, T., Marks, I., & Wessely, S. (1997). Cognitive
behavior therapy for chronic fatigue syndrome: A randomized
controlled trial. American Journal of Psychiatry, 154, 408-414.
Fuentes-Márquez, S., Senín-Calderón, C., Rodríguez-Testal, J. F.,
& Carrasco-Ortiz, M. A. (2015). Perceived experience of fa-

tigue in clinical and general population: descriptors and associated reactivities. The Spanish Journal of Psychology, 18, 1-8.
García, M. A., & Vallejo, G. (2011). Los efectos de terceras variables en la investigación psicológica [The effects of third variables in psychological research]. Anales de Psicologia, 27,
550–561.
Gray, J. A. (1976). The behavioural inhibition system: A possible
substrate for anxiety. In M. P. Feldman, & A. M. Broadhurst
(Eds.), Theoretical and experimental bases of behaviour modification (pp. 3-41). London: Wiley.
Gray, J. A. (1981). A critique of Eysenck’s theory of personality.
In H. J. Eysenck (Ed.), A model for personality (pp. 246-276).
New York: Springer.
Gray, J. A. (1982). The neuropsychology of anxiety: An enquiry
into the functions of the septo-hippocampal system. Oxford:
Oxford University Press.
Gray, J. A. (1983). A theory of anxiety: The role of the limbic
system. Encephale, 9(4 Suppl. 2), 161B-166B.
Gray, J. A. (1987). Perspectives on anxiety and impulsivity: A
commentary. Journal of Research in Personality, 21, 493-509.
Gray, J. A. (1993). La psicología del miedo y el estrés [The Psychology of fear and stress]. Barcelona: Labor Escoles Pies.
Gray, J. A., & McNaughton, N. (2000). The neuropsychology of
anxiety: An enquiry into the functions of the septo-hippocampal system (2nd ed.). Oxford: Oxford University Press.
Hernández, P., Berrios, G.E., & Bulbena, A. (2000). Concepto y
evaluación de la sensación de fatiga [Concept and evaluation
of the perception of fatigue]. En A. Bulbena Vilarrasa, G.E.
Berrios & P. Fernández, Medición Clínica en Psiquiatría y
Psicología [Clinical measurement in Psychiatry and Psychology] (pp. 125-135). Barcelona: Masson.
Hollingshead, A. A. (1975). Five factor index of social position.
Yale University. New Haven: CT.
Kretschmer, E. (1966/2000). El delirio sensitivo de referencia
[Sensitive delusion of reference]. Madrid: Triacastela.
Kimbrel, N. A. (2008). A model of the development and maintenance of generalized social phobia. Clinical Psychology Review, 28, 592-612. doi: 10.1016/j.cpr.2007.08.003
Kimbrel, N. A., Nelson-Gray, R. O., & Mitchell, J. T. (2012). BIS,
BAS, and bias: The role of personality and cognitive bias in
social anxiety. Personality and Individual Differences, 52,
395-400. doi: 10.1016/j.paid.2011.10.041
King, L. A., & Hicks, J. A. (2009). Positive affect, intuition and
referential thinking. Personality and Individual Differences,
46, 719-724. doi: 10.1016/j.paid.2009.01.031
Lemogne, C., le Bastard, G., Mayberg, H., Volle, E., Bergouignan, L., Lehé, S., . . . Fossati, P. (2009). In search of the depressive self: Extended medial prefrontal network during
self-referential processing in major depression. Social Cognitive and Affective Neuroscience, 4, 305-312. doi: 10.1093/
scan/nsp008
Lenzenweger, M. F., Bennett, M. E., & Lilenfeld, L. R. (1997). The
referential thinking scale as a measure of schizotypy: Scale
development and initial construct validation. Psychological
Assessment, 9, 452-463. doi: 10.1037/1040-3590.9.4.452
McNaughton, N., & Corr, P. J. (2004). A two-dimensional neuropsychology of defense: Fear/anxiety and defensive distance.
Neuroscience and Biobehavioral Reviews, 28, 285-305. doi:
10.1016/j.neubiorev.2004.03.005

© Asociación Española de Psicología Clínica y Psicopatología

26693_Psicopatologia_21_N1.indd 42

06/05/16 13:37

Mental fatigue and ideas of reference
Mojtabai, R. (2006). Psychotic-like experiences and interpersonal violence in the general population. Social Psychiatry and Psychiatric Epidemiology, 41, 183-190. doi: 10.1007/s00127-005-0020-4
Pickering, A. D., Díaz, A., & Gray, J. A. (1995). Personality and
reinforcement: An exploration using a maze-learning task.
Personality and Individual Differences, 18, 541-558.
Pickering, A. D., & Gray, J. A. (1999). The neuroscience of personality. In L. Pervin, & O. John (Eds.), Handbook of personality (2nd ed., pp. 277-299). New York: Guilford Press.
Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling
strategies for assessing and comparing indirect effects in multiple mediator models. Behavior Research Methods, 40, 879–
891. doi: 10.3758/BRM.40.3.879
Rodríguez-Testal, J. F., Senín-Calderón, M. C., Perona-Garcelán,
S., Ruiz-Veguilla, M., & Scurtu, C. (2013) Pleasant and unpleasant ideas of reference and their relation with psychopathology. Anuario de Psicología Clínica y de la Salud / Annuary of Clinical and Health Psychology, 9, 21-22
Sava, F. A., & Sperneac, A. (2006). Sensitivity to reward and sensitivity to punishment rating scales: A validation study on the
romanian population. Personality and Individual Differences,
41, 1445-1456. doi: 10.1016/j.paid.2006.04.024
Senín-Calderón, M. C., Rodríguez-Testal, J. F., Fernández-Jiménez, E., Valdés-Díaz, M., Benítez-Hernández, M. M., &
Fuentes-Márquez, S. (2010). Reliability and validity of the
REF scale for referential thinking. European Psychiatry,
25(Suppl.1), 758. doi: 10.1016/S0924-9338(10)70752-5

43

Senín-Calderón, M. C., Rodríguez-Testal, J. F., & Perona-Garcelán,
S. (2014). El pensamiento referencial: aspectos psicopatológicos y del desarrollo [Referential thinking: psychopathological and devolopmental aspects]. Charleston, SC: CreateSpace Independent Publishing Platform.
Senín-Calderón, C., Rodríguez-Testal, J. F., & Perona-Garcelán,
S. (2016). Las ideas de referencia y la preocupación por su
presencia: Estudio sobre su relevancia para la caracterización
de las psicosis. Revista Iberoamericana de Psicología y Salud,
7, 1-8. dx.doi.org/10.1016/j.rips.2015.10.004.
Torrubia, R., Ávila, C., Moltó, J., & Caseras, X. (2001). The sensitivity to punishment and sensitivity to reward questionnaire
(SPSRQ) as a measure of Gray’s anxiety and impulsivity dimensions. Personality and Individual Differences, 31, 837862. doi: 10.1016/S0191-8869(00)00183-5
Wong, G. H. Y., Hui, C. L. M., Tang, J. Y. M., Chiu, C. P. Y., Lam,
M. M. L., Chan, S. K. W., … Chen, E. Y. H. (2012). Screening
and assessing ideas and delusions of reference using a
semi-structured interview scale: A validation study of the Ideas of Reference Interview Scale (IRIS) in early psychosis patients. Schizophrenia Research, 135, 158–163. http://doi.
org/10.1016/j.schres.2011.12.006
Zahavi, D. (Ed.) (2000). Exploring the self. Philosophical and
psychopathological perspectives on self-experience. Amsterdam: John Benjamins Publishing Company.

Revista de Psicopatología y Psicología Clínica 2016, Vol. 21 (1), 35-43

26693_Psicopatologia_21_N1.indd 43

06/05/16 13:37

26693_Psicopatologia_21_N1.indd 44

06/05/16 13:37

