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Abstract 

Background Schizophrenia patients might experience difficulties in applying two 

widely used emotion regulation strategies, reappraisal and suppression. We 

investigated the relationships among emotion regulation strategies, alexithymia (i.e. 

inability to identify and verbalize feelings) and the role of pre-morbid IQ on 

alexithymia in schizophrenia.  

 

Method 31 schizophrenia patients and 44 healthy subjects were tested on measures 

of emotion regulation strategies (ERQ), alexithymia (BVAQ) and pre-morbid IQ 

(NART).  

 

Results Patients reported significantly more use of suppression strategies and tended 

to use less reappraisal strategies. Patients differed significantly on the cognitive-

emotional component of alexithymia. This difference remained significant even with 

pre-morbid IQ as a covariate, but disappeared with depression as a covariate. 

Schizophrenia patients have specific difficulties identifying their feelings, which was 

related to symptoms of depression.  

 

Conclusions Interventions specifically targeted at affect regulation and the 

recognition of the own emotional state could promote emotional well-being in 

schizophrenia patients.  
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Introduction 

Emotion processing has been found to be deficient in schizophrenia (Aleman & 

Kahn, 2005; Edwards et al., 2001; Kohler et al., 2003), while other evidence suggests 

that subjective emotional experience, may be at normal levels (Kring & Neale, 1996; 

Myin-Germeys et al., 2000), and emotional reactivity (i.e. response to emotion-

inducing events) may even be stronger in patients with schizophrenia (Kring & 

Neale, 1996; Myin-Germeys et al., 2000). This disjunction between the expression, the 

experience and the perception of emotions has been termed the “emotion paradox”  

 (Aleman & Kahn, 2005). If such a disjunction between the different domains of 

emotion is present, it is likely that the underlying process of regulating emotions will 

be influenced (e.g. if one experiences difficulties in perceiving emotions, the 

subsequent steps in the regulation of emotions will be hampered). Despite this 

“emotion paradox”, there is a paucity of research investigating emotion regulation in 

schizophrenia.  

 The concept of emotion regulation refers to a diverse set of processes by which 

‘‘individuals influence which emotions they have, when they have them, and how 

they experience and express these emotions’’ (cf. Gross, 1999). Two well-studied 

regulation strategies are emotional reappraisal or suppression to decrease (or 

increase) emotional response tendencies or affective states (Frijda, 1988; Gross, 1998). 

Suppression reduces emotion-expressive behavior by inhibition while emotionally 

aroused (e.g. keeping a poker face when playing cards) (Gross & Levenson, 1993). 

Reappraisal is the reinterpretation of emotionally valenced stimuli in unemotional 

terms (e.g. reinterpreting a disturbing remark so it is less disturbing) (Speisman, 

1964). After evaluating emotional cues and triggering of accompanying responses, 

emotion regulation can be seen as the fine-tuning of emotional responses (Gross, 

1998). Neuroimaging results have shown that in an attempt to reappraise negative 

stimuli, amygdala and insula activation is reduced, whereas in an attempt to 

suppress negative stimuli, amygdala and insula activation is increased (Goldin et al., 

2008). Both the reappraisal and suppression of emotional stimuli reduced negative 

affect. Thus, even though on a subjective level both strategies seem to be effective, 

brain areas associated with emotion processing are highly activated when using the 

suppression strategy as opposed to the reappraisal strategy. Goldin and colleagues 

(2008) demonstrated that when the emotional networks were still highly active, the 

physiological responses were also still present (e.g. skin conductance was greater).  

 Taking these new neuroimaging findings into account in relation to the 

emotion paradox in schizophrenia as discussed, it might be the fine-tuning of 

emotional responses that seems to go wrong in schizophrenia patients. More 

explicitly, even though it has been widely acknowledged that schizophrenia patients 

suffer from flattened affect (Carpenter, 2004; Gur et al., 2006), some evidence 

suggests that the subjective experience of schizophrenia patients is similar to that in 

healthy subjects (Gur et al., 2006; Kring & Neale, 1996), while skin conductance 

reactivity is greater in schizophrenia subjects. In light of the above, this disjunction 
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might be due to a disability to reappraise negatively valenced stimuli leading to the 

need to suppress these emotional experiences. This can then result in a similar 

deduction of negative affect in both groups, but higher activation of emotional 

circuits in the brain and thus greater physiological reactivity in schizophrenia 

patients. To our knowledge there has only been one study that has looked at emotion 

regulation in schizophrenia (Henry et al., 2008), but they did not find a relationship 

between the two. Even though this study did not report any group differences, we 

believe that it is important to carefully study this relationship and to determine 

whether these results can be replicated. In the present study, we tested the 

hypothesis that patients with schizophrenia suppress emotions more frequently than 

healthy subjects, and make less use of the reappraisal strategy.  

Problems in emotion regulation have been linked to the personality trait of 

alexithymia (Connelly & Denney, 2007; Taylor et al., 1997). Alexithymia, literally “no 

words for feelings”, is a multidimensional construct that includes difficulties 

identifying one’s feelings, describing feelings to other people, appraising bodily 

sensations of emotional arousal, constricted imaginary processes and an externally 

oriented cognitive style with a relative lack of introspection (Bermond et al., 2006; 

Sifneos, 1973; Taylor et al., 1997). Alexithymia can be subdivided into a more 

cognitive-emotional component (encompassing subscales identifying, verbalizing 

and analyzing of the Bermond-Vorst Alexithymia Scale [BVAQ; (Vorst & Bermond, 

2001)] and a more subjective-emotional component (encompassing subscales 

emotionalizing and fantasizing of the BVAQ). Up to now, three studies reported 

significantly higher alexithymia scores in schizophrenia patients (Cedro et al., 2001; 

Stanghellini & Ricca, 1995; van 't Wout et al., 2007) and non-psychotic siblings (van 't 

Wout et al., 2007) compared to healthy controls. It is possible that these high 

alexithymia scores in schizophrenia patients derive from a deficit in verbalizing 

thoughts in general, not solely feelings. That is, more eloquent individuals will have 

less difficulty in verbalizing their thoughts, including their feelings. Even though this 

is an important question, that is, are schizophrenia patients really more alexithymic 

or does this deficit arise due to a lower verbal IQ, there has not been sufficient 

research to provide an answer to this question. Up to now, only the relationship 

between current IQ, and not specifically verbal IQ, and alexithymia has been studied 

(Bermond et al., 1999; Cohen et al., 1985; Taylor et al., 1990) and does not appear to 

be significant. In the present study, we investigated the role of pre-morbid IQ, more 

specifically verbal IQ, in alexithymia. This will provide more insight into whether or 

not verbal IQ could explain alexithymia scores and thus whether alexithymic 

tendencies are due to a more general deficits (verbal IQ) in schizophrenia patients. 

Given that previous studies have found sex differences in incidence and severity of 

alexithymia (Lane et al., 1998b; van 't Wout et al., 2007; Vorst & Bermond, 2001), we 

also include sex as a covariate in our analyses. 

Finally, we investigated the relationship between emotion regulation 

strategies and alexithymia. Being unable to correctly analyze, identify and verbalize 

one’s emotions might result in inappropriate regulation of that emotion. We 
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hypothesize that schizophrenia patients have higher levels of alexithymia associated 

with a preference for the suppression strategy to regulate their emotions.  

In sum, we expect to find higher levels of alexithymia in schizophrenia 

patients, possibly mediated by pre-morbid IQ. Secondly, we expect that 

schizophrenia patients will make more use of the suppression and less of the 

reappraisal strategy as opposed to healthy control subjects. This could explain their 

normal or heightened levels of subjective arousal, while they show less expression of 

emotion. Finally, we expect to find a relationship between emotion regulation 

strategies and alexithymia.  

 

Materials and Methods 

Subjects 

31 Patients with a DSM-IV diagnosis of schizophrenia, confirmed with the structured 

interview Comprehensive Assessment of Symptoms and History [CASH; (Andreasen 

et al., 1992)] participated in the study. The patient sample was largely an outpatient 

population who were in a non-acute state of the illness as these patients were stable 

on their current medication for at least one month without a worsening of symptoms. 

The presence and severity of symptoms was measured using the Positive and 

Negative Syndrome Scale [PANSS; (Kay et al., 1987)] by two trained raters, see table 

1 for PANSS scores. 

Healthy comparison subjects were 44 participants who volunteered after 

advertisement in local newspapers and on the University campus. They were free of 

any history of psychiatric illness as confirmed with the Mini International 

Neuropsychiatric Interview plus [MINI-Plus; (Sheehan, 1998)]. In addition, controls 

were screened for the absence of a positive family history for schizophrenia. The 

patient and control group did not differ from each other on age, sex and parental 

education. Table 1 provides clinical and demographic characteristics of the sample. 

This study was approved by the local ethics committee (METC) and carried 

out in accordance with the latest version of the Declaration of Helsinki. All 

participants provided written informed consent after the procedure had been fully 

explained and prior to testing.  

 

Measures 

Emotion Regulation 

The previously defined emotion regulation strategies, suppression and reappraisal 

(Gross, 1998) were measured by means of the Dutch translation of the Emotion 

Regulation Questionnaire (ERQ) as developed by Gross and John (2003). The 

questionnaire contains 10 items (statements) of which 6 assess the reappraisal 

strategy and 4 the suppression strategy (an example of a suppression question: I keep 

my emotions to myself; an example of a reappraisal question: When I want to feel 

more positive emotion, I change the way I’m thinking about the situation.). Subjects 
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were asked to indicate on a 7-point scale to what extent the statements apply to them 

and higher scores reflect the using a particular strategy more. The ERQ has shown to 

be a reliable and valid measure of emotion regulation (Gross and John (2003) 

reported a Crohnbachs α for reappraisal = 0.79, suppression = 0.73 and test-retest 

reliability across three months = 0.69).  

 

 
Table 1. Clinical and demographic characteristics of the patient and control groups 

Variable Patients (N =31 ) Controls (N = 44)  

 Mean (SD) Mean (SD) P 

    

Age 32.3 (8.0) 29.2 (8.6) 0.12 

Sex (male/female) 24/12 22/24 0.09 

Own education (years) 13.9 (2.9) 15.4 (2.1) 0.01 

Education mother (years) 14.0 (3.0) 14.6 (2.9) 0.37 

Education father (years) 15.0 (3.2) 14.9 (3.2) 0.95 

Positive scale PANSS 13.7 (4.7) n.a. n.a. 

Negative scale PANSS 14.9 (65.8) n.a. n.a. 

General psychopathology PANSS 26.3 (6.5) n.a. n.a. 

Medication (N) Risperidone (8) none  

 Olanzapine (2)   

 Clozapine (14)   

 Quetiapine (5)   

 Fluvoxamine (1)   

 Diazepam (1)   

 Oxazepam (3)   

 Rifotril (2)   

 Citalopram (1)   

 Penfluridol (1)   

 Testosterone gel (1)   

 Cortisol (1)   

 Levothyroxine (1)   

 Biperiden (4)   

 

Alexithymia 

Alexithymia was assessed with the Bermond-Vorst Alexithymia Scale (BVAQ), a 40-

item self-report scale (Vorst & Bermond, 2001). This scale distinguishes five separate 

subscales (8 items per subscale) comprising the alexithymia features as defined by 

Nemiah and Sifneos (1970) and Sifneos (1973), namely emotionalizing, fantasizing, 

identifying, verbalizing and analyzing. Subjects were asked to determine on a five 

point likert scale to what extent the statement applied to them and in which higher 

scores indicate more problems.  

Previous studies have repeatedly shown that factor analyses support the five 

factors that are distinguished in the BVAQ (Berthoz et al., 2007; Vorst & Bermond, 

2001; Zech et al., 1999). Bermond and colleagues have made a second order 
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distinction in which they group the identifying, verbalizing and analyzing scales to a 

cognitive-emotional component and the emotionalizing and fantasizing scales to a 

subjective-emotional component (Bermond, 1997). The items in the cognitive-

emotionalizing component of the BVAQ are highly correlated (r=0.80) with the 

widely used Toronto Alexithymia Scale (Berthoz et al., 2007; Vorst & Bermond, 2001; 

Zech et al., 1999). Examples of questions in the BVAQ are: 1) I like to tell people 

about my emotions (verbalizing); 2) I hardly daydream or fantasize (fantasizing); 3) 

When I am upset, I know whether I am scared, sad or angry (identifying); 4) When 

something completely unexpected occurs, I remain calm and unmoved 

(emotionalizing); 5) I hardly reflect on my emotions (analyzing).  

 

Pre-morbid IQ 

The Dutch version of the National Adult Reading Test [NART; (Schmand et al., 

1991)] was used to measure pre-morbid IQ. The test contains 50 words of differing 

complexity, which subjects are asked to read aloud. Scoring is done by counting the 

number of correctly pronounced words. It has been demonstrated that, besides a 

measure of pre-morbid IQ, the NART is a successful predictor of current verbal IQ as 

it directly measures the ability to understand complex vocabulary (Crawford, 1994) 

 

Depression  

The Beck Depression Inventory [BDI; (Beck et al., 1961)] was assessed to measure the 

level of depression in each patient. The scale comprises 21 items. Each item has a 

score range of 0-3, the cut-off score for clinical depression is 18 (Beck et al., 1988). 

 

Psychopathology (patients only) 

Current psychopathology was assessed with the Positive and Negative Syndrome 

Scale [PANSS (Kay et al., 1987)]. The PANSS is a semi-structured interview to 

evaluate symptomatology in schizophrenia and consists of 30 items (7 positive 

symptom items, 7 negative symptom items and 16 general psychopathology items) 

each scored on a 7-point scale. The PANSS was administered by trained raters 

independently. 

 

Results 

All data were analyzed using Statistical Package for the Social Sciences 14.0 (SPSS, 

2005). Means and Standard Deviations can be found in table 2. 

 

Emotion regulation 

On average the schizophrenia patients score 26.5 on the reappraisal scale and 14.0 on 

the suppression scale, whereas the controls score on average 29.5 and 11.4 on the 

reappraisal and suppression scales respectively. Two separate ANOVA’s with  
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Emotion Regulation Strategy (reappraisal and suppression) as a dependent variable 

and Group (patients vs. controls) as a fixed factor revealed a significant effect for 

Group for the Suppression strategy (F (1, 73) = 4.638, P = 0.035) and a near significant 

effect for Group for the Reappraisal strategy (F (1, 73) = 3.490, P = 0.066).  

Due to the difference between groups on depression scores (see Table 2), we 

decided to run a stepwise regression analysis for each emotion regulation strategy 

separately to determine whether depression has any predictive value on either one of 

the emotion regulation strategies. We found that Group significantly predicted 

suppression scores (Adj R2 = 0.04, Pmodel = 0.036), whereas when depression scores were 

added to the model, this was no longer significant (Adj R2 = 0.03, Pmodel = 0.109, Sig F 

change = 0.796). When depression was entered into the model first, effects remained 

similar (depression: Adj R2 = 0.004, Pmodel = 0.597; depression and group: Adj R2 = 0.06, 

Pmodel = 0.109, Sig F change = 0.042). A similar regression analysis for Reappraisal 

confirmed the non-significant effect for Group for this strategy (Adj R2 = 0.03, Pmodel = 

0.071) and demonstrated that depression did not significantly contribute to the 

predictive value of the model (Adj R2 = 0.04, Pmodel = 0.089, Sig F change = 0.208).  

Taking the mean scores per group into account, this suggests that the patient 

group prefers to use the suppression strategy as opposed to the control group. Even 

though the effect is rather small, this still holds when depression scores are 

accounted for in the model predicting suppression scores. Finally, the patient group 

tends to use the reappraisal strategy less frequently than the controls, however, this 

effect was not significant.  

 

Alexithymia 

Correlations were computed between the different subscales of the BVAQ to confirm 

the five factor structure. The proposed subdivision of alexithymia in a cognitive-

emotional and a subjective-emotional component (Bermond, 1997) was confirmed. 

This confirmed subdivision into a cognitive-emotional and a subjective-emotional 

component of alexithymia, allows us to analyze the data as such. Both components 

were analyzed with a separate MANOVA for each component. The first MANOVA, 

with the subscales of the Cognitive-Emotional Component of alexithymia 

Table 2. Mean scores and standard deviations (SD) of the Emotion Regulation subscales, the 

Alexithymia subscales, depression and pre-morbid IQ. 

  Patients (N = 31) Controls (N = 44) 

Emotion regulation  reappraisal 26.52 (8.51) 29.45 (5.0) 
 suppression 14.03 (5.55) 11.41 (4.93) 
BDI  8.83 (7.13) 3.78 (3.37) 
NART  103.18 (8.77) 107.03 (8.34) 
        
    males females males females 

Alexithymia verbalizing 22.89 (5.86) 18.10 21.60 (9.26) 19.33 (5.53) 
 fantasizing 23.26 (7.53) 19.90 20.05 (6.07) 19.05 (8.12) 
 identifying 20.53 (5.93) 19.80 15.85 (5.58) 16.33 (5.43) 
 emotionalizing 21.89 (6.60) 16.30 21.65 (5.37) 15.95 (4.53) 
 analyzing 17.58 (5.09) 15.10 16.70 (6.17) 14.05 (5.59) 
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(verbalizing, identifying and analyzing) as dependent variables and Group as an 

independent variable, showed a main effect of Group (F (3, 66) = 3.243, P = 0.027), 

indicating that patients scored significantly higher on the cognitive-emotional 

component of alexithymia. Between-Subjects effects revealed a significant interaction 

effect between Group and Identifying (F (1, 68) = 9.086, P = 0.004), but not between 

Group and Verbalizing (F (1, 68) = 0.223, P = 0.638) nor between Group and 

Analyzing (F (1, 68) = 1.001, P = 0.321). This indicates that patients and healthy 

controls only differ on the identifying subcomponent of alexithymia 

The second MANOVA, with the subscales of the Subjective-Emotional 

Component of alexithymia (emotionalizing and fantasizing) as dependent variables 

and Group as an independent variable, revealed no main effect of Group (F (2, 67) = 

1.069, P = 0.349), indicating no differences between both groups on this component. 

Therefore, no post-hoc analyses were conducted.  

 

Alexithymia, Pre-morbid verbal IQ and Sex 

Both above analyses were conducted once more with the same dependent and 

independent variables as mentioned above, but this time with Pre-morbid IQ and Sex 

as covariates, for reasons mentioned in the introduction. The first MANCOVA 

showed a main effect of Pre-morbid IQ (F(3, 55) = 3.331, P = 0.026), suggesting that 

pre-morbid IQ does indeed effect alexithymia scores, but no significant main effect 

for Sex (F (3, 55) = 1.419, P = 0.247). The main effect of Group controlled for Pre-

morbid IQ and Sex showed a minor change as compared to the uncontrolled effect, 

but still remained significant (F (3, 55) = 3.507, P = 0.021). This implies that neither 

pre-morbid IQ nor sex can account for the higher alexithymia scores in 

schizophrenia. Between-Subjects effects demonstrated a slightly changed, but still 

significant interaction effect between Group and Identifying (F (1, 57) = 8.312, P = 

0.006), but did not reveal a significant interaction between Group and Verbalizing (F 

(1, 57) = 0.042, P = 0.838) nor between Group and Analyzing (F (1, 57) = 0.499, P = 

0.483).  

The second MANCOVA revealed no main effect of Pre-morbid IQ (F (2, 56) = 

1.930, P = 0.155) nor of Group (F (2, 56) = 0.341, P = 0.712), indicating that no 

differences could be demonstrated between groups on the subjective-emotional 

component of alexithymia when controlled for pre-morbid IQ. However, a 

significant main effect was found for Sex (F (2, 56) = 8.470, P = 0.001) indicating that 

men and women do differ in the subjective-emotional component of alexithymia. 

Between-Subjects effect for this component revealed a significant interaction effect 

between Sex and Emotionalizing (F (1, 57) = 16.862, P < 0.0001), but no interaction 

effect between Sex and Fantasizing (F (1, 57) = 1.020, P = 0.317). These interactions 

show that men in the patient group as well as the control group have higher scores 

on the emotionalizing subcomponent of alexithymia, whereas this difference was not 

present for the fantasizing subcomponent.  
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Alexithymia and Depression 

Due to the difference in depression scores between groups, we decided to separately 

investigate whether depression scores influence alexithymia scores. Therefore, we 

conducted two separate MANCOVAs each investigating one alexithymia 

component. Dependent variables were the alexithymia subcomponents, Group was 

entered as a predictor and depression scores were entered as a covariate. Results 

demonstrate that there was a significant main effect of depression in the cognitive 

emotional component of alexithymia (F (2, 52) = 7.753, P < 0.0001), as a consequence 

of which the main effect of Group was no longer significant (F (2, 52) = 0.208, P = 

0.890). Similar results were found for the subjective-emotional component. Even 

though the main effect of depression was not significant (F (2, 52) = 2.380, P < 0.103), 

the main effect of Group was also no longer significant (F (2, 52) = 1.141, P < 0.327). 

These analyses demonstrate that indeed when depression scores are taken into 

account, the effect of Group is no longer significant in both alexithymia components.  

 

 

 

Alexithymia and Emotion Regulation  

Finally, we looked at the relationship between alexithymia and emotion regulation 

strategies. We conducted a Multiple Linear Regression Analysis with the Cognitive-

Emotional subcomponent of Alexithymia (analyzing, identifying and verbalizing) as 

a predictor and Emotion Regulation Strategy (suppression and reappraisal) as a 

dependent variable. The Cognitive-Emotional subcomponents significantly predicted 

Suppression (F (3, 64) = 10.812, P < 0.0001; adjusted R2 = 0.31) but not Reappraisal 

scores (F (3, 64) = 1.787, P > 0.05; adjusted R2 = 0.032). However, when tested only in 

schizophrenia patients, the predictive value of the Cognitive-Emotional 

subcomponent of Alexithymia increased for both Suppression (F (3, 24) = 6.186, P = 

0.003; adjusted R2 = 0.37) and Reappraisal scores (F (3, 24) = 5.173, P = 0.007; adjusted 

Table 3. Regression coefficients for the Cognitive-Emotional subcomponent of alexithymia as a 

predictor and Emotion Regulation as a dependent variable. 

  Suppression Reappraisal 

  std β t std β t 

All subjects verbalizing 0.464 3.595* 0.266 1.745 

 identifying 0.076 0.649 -0.195 -1.409 

 analyzing 0.116 0.882 -0.199 -1.284 

      

Patients  verbalizing 0.523 2.916* 0.677 3.638* 

 identifying -0.372 -2.110** -0.459 -2.507** 

 analyzing 0.365 2.055 -0.066 -0.357 

      

Healthy verbalizing 0.522 3.105** -0.196 -0.917 

Controls identifying 0.353 2.481** 0.202 1.114 

 analyzing -0.119 -0.698 -0.246 -1.136 
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R2 = 0.32), which now became significant. In both models, the verbalizing subscale 

contributed most to the effect, followed by the identifying and the analyzing 

subscales. When the same analyses were conducted for control subjects alone, we 

found significant predictive value for Suppression scores (F (3, 36) = 10.090, P < 

0.0001; adjusted R2 = 0.41) but not for Reappraisal (P > 0.05). Coefficients and t-values 

of both models are displayed in table 3. Similar analyses conducted for the 

Subjective-Emotionalizing component of alexithymia did not reveal any significant 

effects (P > 0.05). 

 

Discussion 

The purpose of this study was threefold. Firstly, we investigated emotion regulation 

strategies in schizophrenia patients. Secondly, we examined the relationship between 

alexithymia and pre-morbid IQ in schizophrenia. Lastly, we investigated whether a 

relationship exists between alexithymia and emotion regulation strategies.  

As predicted, our results show that schizophrenia patients show a clear 

preference for suppressing their emotions, whereas healthy controls are more likely 

to reappraise. That is, healthy controls tend to use cognitive means to reinterpret the 

internal cues in order to diminish the affective valence of the emotional stimulus, 

whereas schizophrenia patients are more likely to suppress the emotionally valenced 

stimulus. Excessive use of suppression strategies instead of reappraisal strategies can 

result in discrepancies between the inner state and the executed behavior (Higgins, 

1987). That is, due to their preference for the use of the suppression strategy, this 

may result in an apparent flat affect even though their subjective emotional 

experience is similar as in healthy controls. This could explain the counterintuitive 

finding that schizophrenia patients indicate that they do have strong inner feelings of 

either negativity or positivity (Gur et al., 2006; Kring & Neale, 1996), but are not able 

to express themselves and suffer from flat affect (Carpenter, 2004; Gur et al., 2006)  

 Furthermore, according to John and Gross (2004), suppression and reappraisal 

strategies differ in cognitive demand. Since the suppression of response tendencies 

occurs relatively late in the sequence of the processing of and responding to an 

emotional stimulus, this strategy is more cognitively demanding than reappraising 

the emotional valence of the perceived stimulus. However, when one is less able to 

make use of a reappraisal strategy for any reason this might force someone to make 

more use of the suppression strategy. It has been shown that this process of 

suppression can take up cognitive resources otherwise used for other types of 

cognitive processing (Richards & Gross, 1999; 2000). This could result in increased 

physiological arousal, particularly for negatively valenced stimuli, and even 

impairment of the memory for the emotional event (John & Gross, 2004). Indeed, 

memory impairments for emotional stimuli have been demonstrated in 

schizophrenia patients (Hall et al., 2007; Neumann & Philippot, 2006; van 't Wout et 

al., 2006).  
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 Kirmayer and Robbins (1993) reported a relationship between alexithymia and 

emotional suppression and depression. We therefore conducted an additional 

regression analysis to determine whether depression scores could significantly 

predict the suppression score on the ERQ. We demonstrated that this was not the 

case. This suggests that the use of the suppression strategy does not significantly 

relate to depression.  

 Problems in emotion regulation have been associated with alexithymia in the 

past (Connelly & Denney, 2007; Taylor et al., 1997), however this relationship has not 

been investigated in schizophrenia patients. Regarding measures of alexithymia, our 

results show that patients score higher than healthy controls, particularly on the 

cognitive-emotional component of alexithymia. These differences were mainly due to 

a deficit in identifying emotions, a finding that is consistent with previous research 

(Cedro et al., 2001; Stanghellini & Ricca, 1995; van 't Wout et al., 2007). However 

these studies also reported impairments in verbalizing emotions in schizophrenia 

patients. A potential reason for this discrepancy could be the heterogeneity of the 

disorder or differences in sampling of patients [for instance we also did not replicate 

sex differences on alexithymia previously reported by van ‘t Wout and colleagues 

(2007)]. The finding that there was no group difference on the verbalizing subscale is 

consistent with the finding that pre-morbid verbal IQ does not change the effect of 

Group. The significant main effect of Group was mainly caused by the identifying 

subcomponent of alexithymia. Thus, the inclusion of pre-morbid verbal IQ (and 

importantly not global IQ) as a covariate, shows that Group differences were not 

caused by level of verbal eloquence, but rather by the ability to correctly identify the 

experienced emotion. Being unable to identify the experienced emotion may lead to 

an impairment to reappraise this emotion. However, the subjective feeling of 

negative affect will be present and has to be reduced. Patients who are better able to 

express themselves verbally and who will thus have a lower score on the verbalizing 

subscale of alexithymia, will be able reduce negative affect verbally, for example in 

psychotherapy. However, when patients are less able to express their feelings in 

words, the need to use other emotion regulation strategies – either suppression or 

reappraisal – becomes more urgent. This can be seen in the predictive value of the 

verbalizing subscale for emotion regulation strategy. Even though the causal 

relationship is difficult to pinpoint, our results do demonstrate that a relationship 

between the two is present. Perhaps a more lively inner speech, mental imagery and 

more enriched emotional state in patients (Kring & Neale, 1996; Myin-Germeys et al., 

2000) feeds the need to somehow express these feelings. So less eloquent patients will 

need to use both strategies and will thus on average use the suppression strategy 

more often than healthy controls in order to reduce this negative affect, irrespective 

of the assumption that this strategy will be more cognitively demanding.  

The annihilation of the group effect in alexithymia due to the inclusion of 

depression scores as a covariate might change the interpretation regarding 

alexithymia, though the direction of this effect is difficult to interpret. One might 

argue that this implies that the disability of schizophrenia patients to correctly 
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identify their emotions was not specifically due to their diagnosis, but were 

accounted for by their current depressive mood. On the other hand, one might argue 

that their inability to correctly identify their emotional state leads to a depressive 

mood. This is an important finding which may have considerable implications for the 

treatment of schizophrenia patients. However, this relationship needs further 

investigation in order to elucidate the direction of the effect.  

 Importantly, Van ‘t Wout and colleagues (2007) have investigated to what 

extent higher alexithymia scores in schizophrenia patients could be due to 

confounding factors, such as medication or severe symptomatology. They have 

tested patients as well as their siblings and demonstrated that especially male 

siblings may also have difficulties in verbalizing feelings. Even though we do not 

find a relationship between the verbalizing subcomponent and schizophrenia, our 

data do extend these previous findings by further showing that the problems 

schizophrenia patients experience in recognizing and expressing their emotions 

cannot not be fully explained by verbal eloquence (verbal IQ). Instead, alexithymia 

can possibly be seen as an additional symptom of schizophrenia – either caused by or 

leading towards a depressive mood – and, as proposed previously by Van ‘t Wout 

and colleagues (2007), as an important vulnerability marker for schizophrenia. 

However, considerable attention should be paid to depressive mood of patients. 

Depending on the direction of the effect, targeting this specific symptom may lead to 

improved emotional functioning of schizophrenia patients and therefore to an 

improvement of social functioning.  

 When the above reasoning is taken into account – regardless of the direction of 

the effect of depression – it is very well possible that emotion focused therapy 

(Greenberg & Bolger, 2001) might be beneficial. Greenberg and Bolger (2001) have 

argued that helping patients to become aware of their emotions and then providing 

help in how to regulate the emotional responses into less negative emotional 

experiences, might help patients to change their way of dealing with negative 

emotional stimuli. Teaching schizophrenia patients how to reappraise emotionally 

valenced events instead of using a suppression emotion regulation strategy might 

help these patients to diminish the affective impact of emotionally valenced stimuli, 

either internally or externally generated.    

 To further elucidate the neural basis of alexithymia and emotion regulation 

strategies in schizophrenia, functional brain imaging should be used. This approach 

has implied posterior cingulate cortex and frontal cortex dysfunction as well as 

dysfunctions in the hippocampal-amygdala circuits in alexithymia (Aleman & Kahn, 

2005) and could possibly also shed more light on the relationship between 

alexithymia and emotion regulation strategies that comes to the fore in this study.  
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