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Summary.—substance consumption behaviors can range from use to abuse, 
the latter including addictive behaviors. Relationships between emotionality, alexi-
thymia and substance-consumption behaviors among young adults were investi-
gated through an explanatory model wherein alexithymia fulfills a mediating func-
tion by acting as an emotion-adjustment process. 256 students (62.1% women) with 
a mean age of 20.7 yr. (SD = 1.6), enrolled at two universities in southern france 
took part in the study. They filled out a substance-use questionnaire, the Émotion-
nalité positive et négative à 31 (EPn–31) emotionality scale, and the 20-item toronto 
alexithymia scale (tas–20). mediation analyses validated the hypothesis that 
emotional dimensions of alexithymia act as mediators between emotionality (nega-
tive emotionality and emotional arousal) and substance use. as a mediating factor, 
alexithymia may be regarded as a type of operational process that regulates emo-
tions. these results could have important implications for clinical and therapeutic 
applications focusing on emotion-regulation strategies and substance use.

although young adults’ consumption of substances such as tobacco, 
alcohol, and cannabis seems to be leveling off in France, it remains an im-
portant issue in terms of its psychosocial and health effects (Karila, Leg-
leye, Donnadieu, beck, corruble, & Reynaud, 2004). alcohol, tobacco and 
cannabis are the most common drugs among adolescents in all Western 
countries (Choquet, Morin, Hassler, & Ledoux, 2004). Many studies have 
shown that marijuana users are more likely than nonusers to be alcohol 
drinkers and cigarette smokers (Kandel & Yamaguchi, 1993; Merrill, Kle-
ber, shwartz, liu, & lewis, 1999). growing attention has been paid to poly-
drug use (Hoffman, Welte, & Barnes, 2001). Moreover, multiple substance 
use is a high risk factor for substance-related problems, such as abuse and 
dependence (Wills, mcnamara, Vaccaro, & hurky, 1996). however, data 
are lacking on the increase in polydrug use among young adults. 

Researchers have analyzed the role played by psychosocial, familial, 
and psychological factors in substance use. Emotionality (larsen & Diener, 
1985) was a statistically significant moderator in the relation of family risk 
factors to adolescents’ use of tobacco, alcohol, and marijuana (Wills,  san-
dy, yaeger, & shinar, 2001) and has been posited to play a direct role in the 
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use of substances like tobacco (gonzalez, Zvolensky, Vujanovic, leyro, & 
marshall, 2009) and alcohol and illegal drugs (mcgue, slutske, & Iacono, 
1999; Elkins, King, McGue & Iacono, 2006). Positive emotionality and neg-
ative emotionality are temperament-related dimensions that account for 
individual differences in the experience of predominantly positive or neg-
ative affect, respectively (Rothbart & Bates, 1996). Positive and negative 
emotionality are regarded as distinct dimensions by personality theorists 
(Diener & Larsen, 1993). Negative emotionality is often defined as prone-
ness to experience negative emotions and psychological distress. numer-
ous studies have found a significant relationship between the propensity 
to experience negative emotional states and substance-use disorders. neg-
ative emotionality is associated with drug use and impulsivity (magyar, 
Edens, lilienfeld, Douglas, & Poythress, 2011), and is the construct most 
strongly associated with marijuana use (gorman & Derzon, 2002). It also 
mediates the relationship between alcohol use problems and symptoms of 
cluster b personality disorders (james & taylor, 2007). It has been shown 
that adolescents and young adults may rely on substance consumption to 
alleviate emotional distress (turner, larimer, sarason, & trupin, 2005). so, 
negative emotionality, as a part of emotional functioning, would appear to 
be a predictive factor for substance-consumption behaviors.

Alexithymia encompasses both an emotional dimension: difficul-
ty identifying and describing one’s emotions, and a cognitive dimen-
sion: externally oriented thinking and impoverished fantasy life (loas, 
Otmani, Lecercle, & Jouvent, 2000). Alexithymia is difficulty identifying 
emotional states, distinguishing emotions and sensations, and expressing 
emotions using words (sifneos, 1973). It appears to be overrepresented 
among subjects with substance-use disorders and is associated with an 
increased risk and severity of alcohol-related problems (for a review, see 
thorberg, young, sullivan, & lyvers, 2009). It may also have an adverse 
effect on the treatment of alcohol use disorder (Loas, Fremaux, Otmani, 
lecercle, & Delahousse, 1997). alexithymia has been hypothesized to be 
a risk factor in the genesis of alcohol use disorder (De Rick & Vanheule, 
2006; de Timary, Roy, Luminet, Fillée, & Mikolajczak, 2008). Moreover, a 
study with cannabis users (Dorard, berthoz, haviland, Phan, corcos, & 
bungener, 2008) supported evidence that 35.6% to 43.7% in their research 
population could be described as alexithymic [depending on which mea-
sure was used, the 20-item toronto alexithemia scale (tas–20) or ber-
mond-Vorst alexithymia Questionnaire (bVaQ) scores]. Despite the rela-
tively small number of studies, there is supporting evidence of a strong 
relationship between alexithymia, difficulty dealing with negative affect, 
and substance-use disorders (handelsman,  stein, bernstein, Oppenheim, 
Rosenblum, & magura, 2000). alexithymia was also revealed as a media-
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tor that reflects emotional dysregulation and is related to neuroticism and 
depression (lee & guajardo, 2011), and emotional dimensions and sub-
stance use (Zimmerman, salamin, & Reicherts, 2008). It is also often as-
sociated with depression in people with alcohol dependence (haviland, 
1988) and with excessive consumption of psychoactive substances (loas, 
et al., 2000). alexithymia may reinforce or maintain an individual’s en-
gagement in certain behaviors (thorberg, et al., 2009). 

It is possible that negative emotionality may lead to “use” of alexi-
thymia to alleviate negative emotions. such a use of alexithymia may pre-
dict substance use. The goals of the present study were to confirm previous 
findings on the relationship between emotionality (negative emotionality 
and emotional arousal), alexithymia (difficulty identifying and describ-
ing feelings), and substance use in young adults, and to make an initial 
attempt to identify a mediating effect of alexithymia on the relationship 
between emotionality and substance use. hypotheses were: (1) a mediat-
ing effect of Difficulty Identifying Feelings on Negative Emotionality and 
substance use, and (2) a mediating effect of Difficulty Describing Feelings 
on negative Emotionality and substance use. these relationships should 
explain the largest percentage of variance in substance consumption. 

method

Participants
students (N = 268) enrolled at two universities in southern france 

were contacted for the study. Of these, 256 students participated and val-
idated the protocol. there were 159 women (62.1%) and 97 men (37.9%) 
with a mean age of 20.7 yr. (SD = 1.6) who took part in the study. those 
from the university of Provence comprised 198 students, 166 women 
(83.8%) and 32 men (16.2%) with a mean age of 22.7 yr. (SD = 5.2) and from 
the university of the mediterranean 58 students, 46 women (79%), and 
12 men (21%) with a mean age of 20.7 yr. (SD = 5.9). all participants, re-
cruited at the beginning of a lecture, gave their written informed consent, 
and were told that their participation was entirely voluntary and would 
remain anonymous and confidential. None of the students refused to par-
ticipate. the majority of the participants were caucasian, with a small mi-
nority of asian or north african origin. the protocol was distributed ran-
domly.
Measures

Substance use.—Consumption of three different substances was as-
sessed by self-report: tobacco, alcohol, and cannabis. The frequency of 
substance use over the previous six months was assessed with items from 
a questionnaire on substance use and risk-taking developed for a previ-
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ous study (bréjard, bonnet, & Pedinielli, 2008), and items were rated on 
a 7-point likert-type scale (see simons, correia, carey, & borsari, 1998, 
for an example), with anchors 0: no use and 6: more than once a day. an 
overall score was calculated for each individual by summing the scores for 
each substance, with a maximum score of 18. given that the target of the 
study was substance consumption as a whole, it was not necessary to dis-
tinguish the type of substance used.

Emotionality.—negative Emotionality, Positive Emotionality, and 
Emotional arousal were assessed using the Émotionnalité positive et né-
gative à 31 (EPN–31; Pélissolo, Rolland, Perez-Diaz, Jouvent, & Allilaire, 
2007), comprising items rated on a 31-item likert-type scale. scores on 
each of the three factors were sums of item ratings, which gave possi-
ble scores ranging from 10 to 70. the factor structure of the EPn–31 is 
well established, with the three-factor solution accounting for 58.2% of 
the variance in scores. the pattern of correlation with anxiety and depres-
sion scores is consistent with clark and Watson’s tripartite model (clark & 
Watson, 1991; Pélissolo, et al., 2007). for this study, cronbach’s alpha inter-
nal consistency reliabilities for negative Emotionality, Positive Emotional-
ity, and Emotional arousal were .93, .87, and .77, respectively.

Alexithymia.—alexithymia was assessed on the french version of the 
tas–20 (loas, corcos, stephan, Pellet, bizouard, Venisse, et al., 2001). this 
scale has a three-factor structure like the original version (bagby, Parker, & 
Taylor, 1994) and is rated on a Likert-type scale. Factor 1, Difficulty Iden-
tifying feelings, includes seven items assessing the ability to identify feel-
ings and to distinguish them from the somatic sensations that accompa-
ny emotional arousal. Factor 2, Difficulty Describing Feelings, consists of 
five items assessing the ability to describe feelings to other people. Factor 
3, External-oriented thinking, consists of eight items assessing external-
ly oriented thinking. In the present study, scores on the three factors were 
used, and gave a score ranging from 20 to 100. both the reliability and the 
validity of the tas–20 have been amply demonstrated. Internal consis-
tency was acceptable for the total TAS–20 scale (alpha = .79) and for Diffi-
culty Identifying Feelings (alpha = .77) and Difficulty Describing Feelings 
(alpha = .72) subscales, but the internal consistency of External-oriented 
thinking was poor (alpha = .61).
Procedure

this study was part of a larger research project on general health risks 
and risk-taking behaviors, conducted at the universities of Provence and 
the Mediterranean. Participants answered questionnaires at their univer-
sity during one group session for each. Twenty-seven of the question-
naires turned in were discarded due to missing data.
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Analyses
statistical analyses were performed using sPss Version 15. Descrip-

tive statistics were used to study confounding variables and describe par-
ticipants’ characteristics. hierarchical multiple regressions were used to 
study the mediation effects. Mediation was assessed using the guidelines 
set forth by Baron and Kenny (1986). Evidence of mediation is said to be 
present if there is (a) a significant predictor-to-outcome association (Path c 
in Figs. 1 and 2), (b) a significant predictor-to-mediator association (Path a 
in Figs. 1 and 2), (c) a significant mediator-to-outcome association (Path b 
in figs. 1 and 2), and (d) a reduction in the predictor-to-outcome associa-
tion after controlling for the mediator (Path c’ in figs. 1 and 2). the signif-
icance of the indirect effect was assessed using Sobel’s test (Sobel, 1982). 
Following the recommendations by MacKinnon, Lockwood, and Williams 
(2004), a re-sampling procedure with bootstrapping was used (Preacher & 
hayes, 2008) to test the mediation model. this approach allows testing the 
significance of the indirect effect. Moreover, bootstrap estimation is insen-
sitive to violations of normality which may occur in size-limited samples. 
to conduct the mediation analyses in this study, 5,000 re-samples were 
obtained from the original sample (N = 256) with 95% confidence inter-
val (CI) for the indirect effect. The SPSS Macro provided by Preacher and 
hayes (2008) was used to perform the analyses. given the cross-sectional 
design of the study, sheets and braver (1999) recommendations were fol-
lowed, conducting additional analysis by reversing the proposed media-
tor with the criterion for each mediational model. 

resuLts

Participants’ Characteristics by Sex
table 1 presents the values of the predictors and outcome variables for 

the whole sample and for men and women separately. a univariate anal-
ysis of variance (ANOVA) failed to reveal any significant sex differenc-
es, except for the emotional arousal subscale (F1,255 = 5.41, p < .05, η2 = 0.05). 
There was no statistically significant effect of sex on any other variable.
Multiple Regressions

A first multivariate regression (Model 1, Table 2) of all the emotionali-
ty subscales and all the alexithymia subscales showed that negative Emo-
tionality (beta = .12, p = .04), Difficulty in Identifying Feelings (beta = .42, 
p = .0001), and Difficulty in Describing Feelings (beta = 01, p = .04) signifi-
cantly contributed to explaining 31.5 % of the total variance in substance 
use. As statistically significant correlations between Emotionality and 
alexithymia were found, respectively, between negative Emotionality 
and Difficulty in Identifying Feelings (r = .50, p < .0001), Positive Emotion-
ality and Difficulty in Describing Feelings (r = −.20, p = .001), and Emotion-
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al Arousal and Difficulty in Identifying Feelings (r = .28, p = .0001), media-
tion analyses were performed to assess whether the relationship between 
substance use and the Positive Emotionality and negative Emotionality 
dimensions (measured on the EPn–31 subscales) was mediated by the dif-
ferent components of alexithymia (measured by the tas–20). 
Mediation Analyses

In the present study, the mediating effect of alexithymia on the re-
lationship between emotionality and substance use was assessed. alexi-
thymia was deemed to be a mediator if it accounted for some or all of the 
relationship between emotionality and substance use. three distinct mod-
els were considered.

Model A: Difficulty Identifying Feelings on Negative Emotionality and sub-
stance use.—the analyses revealed that negative Emotionality was sig-
nificantly associated with the amount of substance use (Fig. 1; beta = .10, 
p < .0001), and was significantly and positively related with the Difficul-
ty Identifying feelings score (beta = .17, p < .0001). In turn, the Difficulty 
Identifying Feelings score was significantly and positively related with 
substance use (beta = .37, p < .001). The significant relationship found ear-
lier between negative Emotionality and substance use diminished sig-
nificantly after controlling for Difficulty Identifying Feelings, becoming 
non-significant (beta = .036, p = .06), indicating full mediation. the indirect 
effect of Negative Emotionality through Difficulties in Identifying Feel-
ings was significant (Sobel z = 5.95, p < .0001), and estimated to lie between 
.05 and .09 (SE = .02) with 95% cI. however, substance use does not me-
diate the relationship between Negative Emotionality and Difficulties in 
Identifying feelings (beta changed little from .17 to .12, remaining statis-
tically significant).The model, including mediation, accounted for 30% of 
the variance in substance use. 

tablE 1
means and standard deviations oF measures among Women, men, and totaL sampLe

measure Women men total univariate
F

η2

M SD M SD M SD

age 20.66 1.63 20.88 1.67 20.74 1.64 0.99 0.01
substance use 5.65 4.68 5.87 5.24 5.73 4.89 0.15 0.00
Positive Emotionality 47.69 9.80 47.28 10.75 47.54 10.15 0.01 0.00
negative Emotionality 55.61 17.48 53.88 16.54 54.95 17.12 0.45 0.01
Emotion arousal 7.86 2.97 9.07 3.67 8.32 3.30 5.41* 0.05

Difficulty Identifying Feelings 18.26 5.87 17.55 6.15 17.99 5.98 0.92 0.01
Difficulty Describing Feelings 14.74 4.96 15.52 4.75 15.03 4.89 0.44 0.00
External-oriented thinking 16.77 4.96 17.18 3.70 16.92 4.52 0.16 0.00

total toronto alexithymia scale 49.76 11.95 50.24 10.67 49.94 11.46 0.00 0.00
*p < .05.
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Model B: Mediating effect of Difficulty Describing Feelings on Positive Emo-
tionality and substance use.—The results indicated a significant direct rela-
tionship between Positive Emotionality and the amount of substance use 
(Fig. 2; beta = −.08, p = .006) and a significant relationship between Positive 
Emotionality and the Difficulty Describing Feelings subscale of the TAS–
20 (beta = −.10, p = .001). Difficulty Describing Feelings was also positively 
associated with substance use (beta = .35, p < .0001). this time, however, 
the previously significant relationship between Positive Emotionality and 
substance use became non-significant after controlling for Difficulty De-
scribing Feelings (beta = −.04, p = .10), indicating full mediation. the test 
of the indirect effect revealed that Difficulty Describing Feelings served 
as a full mediator between Positive Emotionality and substance use (so-
bel z = −2.91, p = .004). however, substance use failed to mediate the rela-
tionship between Positive Emotionality and Difficulty Describing Feelings 
(beta changed from −.10 to −.08, remaining significant). The model includ-
ing mediation explained 15.4% of the variance in substance use.

tablE 2
resuLts For regressions: modeL 1 (emotionaLitY and aLeXithYmia suBsCaLes prediCt  

suBstanCe use), modeL a (mediation oF diFFiCuLties in identiFYing FeeLings on  
negative emotionaLitY and suBstanCe use), modeL B (mediation oF diFFiCuLties in  

desCriBing FeeLings on positive emotionaLitY and suBstanCe use), and modeL C (mediation  
oF diFFiCuLties in identiFYing FeeLings on emotionaL arousaL and suBstanCe use)

model unstandardized 
Coefficients

standardized 
Coefficients β

t p

b 95%CI b SE

model 1: multiple linear Regression
negative Emotionality .03 .00, .07 .02 .12 1.86 .04
Difficulties in Identifying Feelings .34 .23, .44 .05 .42 6.10 .0001
Difficulties in Describing Feelings .11 −.01, .23 .06 .12 1.92 .04
total variance explained, 31.5%

mediation analysis
Model A : Difficulties in Identifying Feelings on Negative Emotionality and Substance Use

substance use .10 .07, .13 .01 .37 6.38 .001
Difficulties in Identifying Feelings .38 .28, .47 .05 .17 7.68 .0001

total variance explained, 30%
Model B : Difficulties in Describing Feelings on Positive Emotionality and Substance Use

substance use .35 .23, .48 .06 .37 6.29 .0001
Difficulties in Describing Feelings −.10 −.15, −.04 .03 −.20 −3.26 .001

total variance explained, 15.4%
Model C : Difficulties in Identifying Feelings on Emotional Arousal and Substance Use

substance use .16 .01, .31 .08 .11 1.79 .05
Difficulties in Identifying Feelings .50 .28, .70 .11 .54 9.92 .0001

total variance explained, 28%
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Model C: Mediating Effect of Difficulty Identifying Feelings on Emotional 
Arousal and substance use.—Analyses revealed a statistically significant, di-
rect relationship between Emotional arousal and substance use (beta = .16, 
p < .05), and between Emotional Arousal and Difficulty Identifying Feel-
ings (beta = .50, p < .0001). The Difficulty Identifying Feelings score was 
also significantly associated with substance use (beta = .44, p < .0001). af-
ter controlling for Difficulty Identifying Feelings, the significant relation-
ship found earlier between Emotional arousal and substance use was no 
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fig. 1. Direct effect between negative affectivity and substance use (upper panel) and 
Difficulties in identifying feelings as a mediating variable between negative affectivity and 
substance use. The path weight between negative affectivity and substance use significantly 
decreased in the mediation model (F2,253 = 58.9, p < .0001). *p < .001. †p < .0001.
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fig. 2. Difficulty Describing Feelings as a mediating variable between Positive Affec-
tivity and substance use. *p < .001. †p < .0001.
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longer significant (beta = −.06, ns). The indirect effect of Emotional Arous-
al through Difficulty in Identifying Feelings was significant (Sobel z = 4.23, 
p < .0001) and estimated to lie between .12 and .33 (SE = .05) with 95%CI. 
In alternative analyses, substance use was not a mediator between Emo-
tional Arousal and Difficulty in Identifying Feelings, as beta changed from 
.50 to .40, remaining statistically significant, but the indirect effect was 
not (beta = .10, sobel z = 1.77, p = .07). the model, including mediation, ac-
counted for 28% of the variance in substance use.

disCussion
the present study met two main objectives: exploring the relationship 

between emotionality, alexithymia, and substance use, and demonstrating 
the mediating effect of alexithymia on the relationship between emotion-
ality and substance use self-reports. 

the results showed a positive correlation between negative Emotion-
ality and substance use. the relationships between Positive Emotionali-
ty (negative correlation), Emotion arousal (positive correlation), and sub-
stance use were secondary and not as strong. These findings are in line 
with those reported in previous studies investigating substance abuse and 
risk-taking in general (Desrichard & Denarie, 2005; James & Taylor, 2007). 
the results also indicated that negative Emotionality, as a stable dimen-
sion, predicted substance use in part. This is in line with earlier findings 
in this field confirming that negative emotions experienced by individu-
als affect—mainly in the form of a direct effect (Henderson, 2003)—subse-
quent substance use (Neighbors, Kempton, & Forehand 1992). 

The current findings also indicated a direct relationship between Emo-
tional arousal and substance use. this was an unexpected result. Emo-
tional arousal can therefore be regarded as a second dispositional factor 
in promoting substance-use behaviors, alongside negative Emotionality. 
These findings are consistent with others from previous studies indicating 
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(EPN–31) 
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Substance Use 

−.16* 

−.16* (−.06) 
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fig. 3. Difficulty Identifying Feelings as a mediating variable between Emotional 
arousal and substance use. *p < .001.
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that they were favored not only by negative emotional states but also by 
a high level of arousal, suggesting that consumption behaviors are con-
sequences of an individual’s mood, whether it is negative or the product 
of a strong arousal. Empirical findings supported that substance abusers 
have lower activation when highly aroused, compared to the normative 
population. some studies have shown that alterations of emotional arous-
al are a concern in the clinical population of substance abusers (aguilar de 
arcos, Verdejo-garcía, Peralta-Ramirez, sanchez-barrera, & Pérez-garcia, 
2005). Individuals who exhibit deficits in emotion-regulation strategies 
appear to be more prone to risky behaviors as a means of avoiding nega-
tive affect (Cicchetti, Ackerman, & Izard, 1995; Cooper, Agocha, & Shel-
don, 2000). Given people’s difficulty in maintaining subjective well-being 
(cooper, frone, Russell, & mudar, 1995), the negative valence and arousal 
dimensions of emotionality can be regarded as risk factors for substance-
use behaviors. 

The mediating effect of alexithymia on substance use was also ex-
pected. statistical analyses indicated positive links between the emotional 
dimensions of alexithymia, Difficulty Identifying Feelings and Difficul-
ty Describing Feelings, and substance use: the more difficulty individu-
als reported identifying and describing their emotions, the greater the 
likelihood of reporting substance use. these results indicated that emo-
tionality and alexithymia are closely linked and could constitute an emo-
tional-functioning mode that is related to the substance use behaviors. 
alexithymia might be a process of emotion regulation, by acting as an op-
erator between emotional-disposition effects and behavior. 

Results highlighted the role of the emotional dimension of alexi-
thymia, especially Difficulty Identifying Feelings, in reinforcing the ef-
fect of emotional disposition. hierarchical analyses demonstrated that 
negative Emotionality explained 30% of the variance in the participants’ 
scores on substance use in combination with Difficulty Identifying Feel-
ings, whereas Emotional arousal explained 28% of those same scores. the 
results also identified a mediating effect of Difficulty Describing Feelings 
through the relationship between Positive Emotionality and substance use 
that accounted for 15.4% of the variance in substance use. 

The present findings stressed the importance of both of the emotion-
al dimensions of alexithymia in substance use. these dimensions seem to 
correspond to the manner in which substance “consumers” process their 
feelings, and have often been observed in studies of addicted patients 
(speranza, corcos, stephan, loas, Pérez-Diaz, lang, et al., 2004). the re-
sults also point out the relevance of regarding the emotional dimension of 
alexithymia as a kind of process that mediates the relationship between 
emotional disposition and behavior. Emotion regulation can be useful in 
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maintaining a form of psychic homeostasis. These findings argued for de-
veloping a mediation model to account for substance use, as some authors 
have already done using the concept of emotional intelligence, for exam-
ple, Uva, Timary, Cortesi, Mikolajczak, Blicquy, and Luminet, 2010.

this study allowed demonstrating the relevance of the dimension-
al aspect of emotionality. the results indicate that emotionality may play 
a role in the development of substance-use behaviors. they also suggest 
that alexithymia can be regarded as a specific form of emotional process-
ing. this “go-between” role between a particular disposition and its psy-
chopathological manifestation has already been highlighted in the case 
of somatic symptoms (de gucht, fischler, & heiser, 2004) and raises the 
question of the specificity of alexithymia as a regulator of substance use.

the limitations of the present study were twofold. to begin, the fact 
that the sample consisted solely of students prevents us from regarding it 
as representative of the general population. secondly, insofar as this was 
a cross-sectional study, it could neither validate nor refute the hypothesis 
of a definite causal link between emotional variables and substance use. 
moreover, emotional dimensions could not be considered as vulnerabil-
ity factors because of the cross-sectional design. It would be necessary to 
conduct a longitudinal study to clarify the notion of vulnerability, which 
depends on the stability of the construct. here, a functionalist perspective 
was chosen in which alexithymia is considered as a process that would—
as a secondary factor of personality—likely be interconnected with other, 
more fundamental dimensions. a strictly causal model has been avoid-
ed: negative emotions may very well be generated by substance use, and a 
feedback model might prove to be more useful.
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