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Abstract

Alexithymia is characterized by difficulties identifying feelings and differentiating between feelings and bodily
sensations, difficulties communicating feelings, and a concrete cognitive style focused on the external environment.
Individuals with eating disorders have elevated levels of alexithymia, particularly difficulties identifying and
describing their feelings. A number of theoretical models have suggested that individuals with eating disorders may
find emotions unacceptable and/or frightening and may use their eating disorder symptoms (i.e., restricting food
intake, bingeing, and/or purging) as a way to avoid or cope with their feelings. The current critical review
synthesizes the literature on alexithymia and eating disorders and examines alexithymia levels across eating
disorders (i.e., anorexia nervosa, bulimia nervosa, and eating disorder not otherwise specified), the role of
alexithymia in binge eating disorder, and the influence of alexithymia on the development of eating disorders as
well as treatment outcome. The clinical implications of the research conducted to date and directions for future
research are discussed.
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Alexithymia and eating disorders: a critical review
The concept of alexithymia was first identified by
Sifneos [1], who described a set of characteristics ob-
served in psychosomatic patients that included difficul-
ties identifying feelings and differentiating between
feelings and bodily sensations, difficulties communicat-
ing feelings, lack of fantasy, and a concrete cognitive
style focused on the external environment.
The majority of studies focusing on eating disorders

have found higher levels of alexithymia in individuals
with eating disorders and disturbed eating compared to
healthy controls [2-8]. When the individual characteris-
tics of alexithymia are examined, individuals with eating
disorders have specific deficits in identifying and com-
municating their feelings.
A number of theories have been proposed regarding

the underlying role of emotions in eating disorders. It
has been suggested that patients use maladaptive eating
behaviors (e.g., bingeing, purging, dietary restriction)
and excessive exercise as a way to avoid or cope with
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their emotions [9-11]. Specifically, an early childhood
environment in which emotions are viewed as unaccept-
able or frightening leads to the development of the belief
that emotions are bad and should not be experienced or
expressed. These beliefs become activated each time that
an emotion is experienced, which then leads to a sec-
ondary emotion (i.e., an emotion in response to another
emotion) such as shame, guilt, or disgust about experien-
cing an emotion. These secondary emotions increase the
patient’s distress and decrease his/her coping abilities, thus
leading to engagement in eating disorder behaviors in an
attempt to avoid or cope with the emotion [12].
Although a robust body of literature illustrates that

alexithymia levels, especially difficulties identifying and
communicating feelings, are elevated in individuals with
eating disorders, there remains much debate surrounding
a number of issues, including: 1) whether alexithymia
levels vary across eating disorder diagnoses; 2) whether
alexithymia is a trait or state variable; and 3) whether
current treatments for eating disorders effectively target
alexithymia. To date, no review paper has synthesized the
research on alexithymia in eating disorders. The purpose
of the current paper is to synthesize the research address-
ing the aforementioned questions in order to increase
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theoretical knowledge of alexithymia and eating disorders
and enhance clinical interventions.

Methods
A systematic review of the literature on alexithymia and
eating disorders was conducted in September 2012 using
PsycInfo. The following search terms were used in four
literature searches: “alexithymia” and “anorexia nervosa”,
“bulimia nervosa”, “eating disorders”, or “binge eating
disorder”. The literature searches were limited to articles
focusing on adolescents and adults that were published
in peer-reviewed journals after January 1, 1988, and were
written in English. We limited our search to articles
published in 1988 or later as 1988 is the publication year
of the first version of the Toronto Alexithymia Scale
[13]. Our systematic review was limited to studies using
the Toronto Alexithymia Scale, the most widely used
and well-established measure of alexithymia, in order to
facilitate comparisons across studies. This initial search
identified 198 articles. The reference list of each article
was subsequently examined for relevant articles that
may have been omitted by PsycInfo, which resulted in 3
more articles being identified. After eliminating dupli-
cates, 119 articles were identified. The article abstracts
were then reviewed and coded for the following criteria:
1) one of the three versions of the Toronto Alexithymia
Scale was used to assess alexithymia; 2) the study in-
cluded clinical or non-clinical adolescent and/or adult
participants with disturbed eating; 3) the study focused
on identifying and/or explaining group differences in
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Figure 1 Diagram illustrating the process of selecting articles for the
alexithymia levels; and 4) the study had a quantitative
experimental design. Consistent with the continuum
perspective of eating behaviors [14], studies including
both clinical and non-clinical samples were included in
the current review to provide a more complete picture
of the research on alexithymia and disordered eating.
This initial review of the abstracts resulted in 58 articles
being excluded (5 did not use one of the versions of the
TAS, 23 did not focus on eating disorders, 5 did not
have a quantitative experimental design, and 27 did not
address group differences or the role of alexithymia in
eating disorders). After reviewing the full articles, two
more articles were excluded as they did not use one of
the three versions of the TAS to assess alexithymia
levels. This resulted in 59 articles being included in the
qualitative synthesis of the current review paper. The
process of article selection is outlined in Figure 1.

Measurement of alexithymia
The Toronto Alexithymia Scale (TAS) is the most widely
used self-report measure of alexithymia. It was originally
developed by Bagby and colleagues in 1988 and has
since undergone two revisions (TAS-R and TAS-20).
The original version of the TAS consisted of 26 items
that were reduced to 4 factors: 1) difficulties identifying
feelings and differentiating between feelings and bodily
sensations (e.g., “I have feelings that I can’t quite iden-
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(e.g., “Knowing the answers to problems is more import-
ant than knowing the reasons for the answers”) [13]. The
psychometric properties of the original TAS had a number
of limitations, including susceptibility to social desirability
response biases and low item-total correlations for the
lack of fantasy factor, which lead to the creation of a 23-
item revised version (TAS-R) [15]. However, the TAS-R
[15] had an unstable factor structure such that the difficul-
ties identifying and describing feelings factors collapsed
into one single factor. As well, the majority of the lack of
fantasy items still showed poor item-total correlations. As
a result, in the second revision of the TAS (TAS-20) [16],
the items for the lack of fantasy factor were eliminated
and the items for the identifying and describing feelings
factors were modified. The final scale consisted of 20
items and 3 factors: 1) difficulties identifying feelings and
differentiating between feelings and bodily sensations (e.g.,
“I am often confused about what emotion I am feeling”);
2) difficulties describing feelings (e.g., “It is difficult for me
to find the right words for my feelings”); and 3) externally-
oriented thinking (e.g., “I prefer to just let things happen
rather than to understand why they turned out that way”).
Based on empirically determined cut-off scores, individ-
uals who score 61 or higher on the TAS-20 are identified
as alexithymic [16]. Therefore, alexithymia can be assessed
on both a continuous and a categorical basis.
The majority of studies using patient and non-patient

samples have replicated the 3-factor structure of the
TAS-20 [16-20], although some studies using patient
samples have found a 2-factor structure, with the diffi-
culties identifying and difficulties describing feelings fac-
tors comprising a single factor [21,22]. The internal
consistencies for the difficulties identifying feelings and
difficulties describing feelings factors have been in the
acceptable range across numerous studies [17-20]. In
contrast, the internal consistency for the externally ori-
ented thinking factor has been low [17-20]. Studies using
non-clinical samples have demonstrated good test-retest
reliability for all factors, although no studies have exam-
ined a time-span longer than 3 months [16,17,19]. Thus,
although the TAS-20 appears to be a psychometrically
sound measure, it is important to note its psychometric
limitations, notably the low internal consistency for the
externally oriented thinking factor and the absence of
studies investigating its test-retest reliability in clinical
samples.

Is alexithymia elevated in individuals with eating
disorders compared to controls?
To date, 24 studies have investigated whether alexithymia
is elevated in individuals with eating disorders using one
of the three versions of the Toronto Alexithymia Scale.
See Table 1 for a summary of the studies. Across studies,
significantly more eating disorder patients are categorized
as alexithymic compared to healthy community controls
[4,5,8,23-34]. When examining alexithymia as a continu-
ous measure, studies have shown that individuals with eat-
ing disorders have higher total alexithymia scores as well
as higher scores on two out of three factors: 1) Difficulties
identifying feelings and differentiating between feelings
and bodily sensations, and 2) Difficulties describing feel-
ings [2,4,5,24-28,30-43]. Studies have generally not
reported differences between individuals with eating disor-
ders and healthy community controls on externally ori-
ented thinking (but see [30,42]), although this may be a
reflection of the poor internal consistency for the exter-
nally oriented thinking factor. In sum, a robust body of re-
search illustrates that individuals with eating disorders
show specific deficits in identifying and describing
affective states compared to healthy community controls.

Is alexithymia elevated in nonclinical samples with
disturbed eating?
Studies conducted with nonclinical undergraduate sam-
ples have found that higher levels of eating disorder be-
haviors (e.g., bingeing, purging, dietary restriction,
excessive exercise) are associated with higher scores on
the difficulties identifying feelings and difficulties de-
scribing feelings factors of the TAS/TAS-R/TAS-20
[3,6,7,48-55]. In general, no relations have been found
between eating disorder behaviors and the externally ori-
ented thinking factor on the TAS/TAS-R/TAS-20. This
pattern of results is consistent with the pattern found
for clinical samples, providing further support that indi-
viduals with eating disturbances experience difficulties
with identifying and communicating emotions.

Is the relation between alexithymia and eating disorders
accounted for by general distress?
Clinical studies investigating the relation between eating
disorder behaviors and alexithymia when controlling for
general distress (i.e., anxiety and depression) have gener-
ated mixed results. Some studies have found that group
differences on difficulties identifying and describing feel-
ings disappear when general distress is controlled for
[4,25,30,36,39]. For instance, using a female sample of 40
outpatients with DSM-IV eating disorders (i.e., AN-R,
AN-B/P, and BN), 19 of who also had comorbid major
depressive disorder, and a sample of 20 healthy control
females, Gilboa-Schechtman and colleagues [36] found
that patients with eating disorders reported significantly
higher scores on the TAS-20 difficulties identifying and
difficulties describing feelings factors compared to the
healthy controls. However, group differences disappeared
when analyses controlled for both depression and
anxiety.
In contrast, other studies have found that individuals

with eating disorders continue to exhibit elevated



Table 1 Studies investigating alexithymia in clinical samples of patients with anorexia nervosa, bulimia nervosa, and binge eating disorder

Authors Year Diagnostic Tool Sample Characteristics Alexithymia
Measure

Results

Beales & Dolton 2000 EDI Females, outpatient, 17–46 years old, AN-R (26), BN (29),
recovered (24)

TAS-20 Alexithymic: BN %), AN-R (65%), recovered (33%)

Berthoz et al. 2007 MINI Females, AN-R (50), AN-B/P (5), BN (20) TAS-20 No group differe es on TAS-20 scores

Bourke et al. 1992 DSM-III-R Females, outpatient, AN-R (30), AN-B/P (18), HC (30) TAS Alexithymic: AN .1%), HC (6.7%); TAS Total: AN > HC

Bydlowski et al. 2005 DSM-IV Females, outpatient, AN-R (18), AN-B/P (15),
BN (37), HC (70)

TAS-20 Alexithymic: EDs 0%), HC (30%); TAS-20 Total: EDs > HC, no
differences betw n EDs, group differences disappeared when
controlling for d ression but not when controlling for anxiety

Carano et al. 2006 DSM-IV Males and females, outpatient, obese + BED (101) TAS-20 Alexithymic: 39.6

Corcos et al. 2000 DSM-IV Males and females, outpatient, AN-R (21), AN-B/P (11),
BN (32), HC (74)

TAS-20 TAS Total: EDs > C, AN > BN, group differences between
AN and BN disap eared when controlling for depression

Cochrane et al. 1993 DSM-III-R Females, outpatient, AN (19), BN (52), AN + BN (18),
EDNOS (25), HC (370)

TAS TAS Total Score: s > HC, no differences between EDs

de Groot 1995 DSM-III-R Females, day hospital program, BN (31), HC
(female nurses; 20)

TAS Alexithymic: BN .3%), HC (5%), TAS Total, DIF, DDF: BN > HC,
group difference or TAS Total and DIF remained when
controlling for d ression

De Panfilis et al. 2003 DSM-IV Females, outpatient, AN-R (4), AN-B/P (12),
BN (20), BED (28), HC (68)

TAS-20 Alexithymic: EDs 4.4%), HC (1.6%); TAS-20 Total, DIF: EDs > HC

de Zwaan et al. 1995 DSM-IV Males and females, outpatient, obese + BED (83),
obese + no BED (99)

TAS TAS Total: no gr p differences

Deborde et al. 2008 MINI Females, AN-R (10), AN-B/P (7), BN (30), HC (253) TAS-20 Alexithymic: EDs 3.2%), HC (13.83%)

Eizaguirre et al. 2004 DSM-IV Females, AN-R (25), AN-BP (44), BN (82), HC (43) TAS-20 Alexithymic: AN- (56%), AN-B/P (68.2%), BN (47%), HC (2.3%),
TAS-20 Total, DIF DF, EOT: EDs > HC, DIF: AN-B/P > BN, AN-R,
EOT: BN > AN-B/ group differences disappeared when controlling
for depression a anxiety

Gilboa-Schechtman et al. 2006 DSM-IV Females, outpatient, AN (20), BN (20), HC (20) TAS-20 TAS-20 DIF, DDF Ds > HC, DDF scores: AN > BN, group
differences disap ared when controlling for distress

Guttman et al. 2002 DSM-III-R Females, outpatient, AN-R (34), HC (33) TAS-20 TAS-20 Total, DIF DF: AN-R > HC

Jimerson et al. 1994 DSM-III-R Females, outpatient, BN (20), HC (20) TAS Alexithymic: BN %), HC (0%); TAS Total, DIF, DDF: BN > HC,
group difference isappeared for DDF when controlling for
anxiety and dep sion

Lawson et al. 2008 DSM-IV Females, outpatient, AN (11), BN (21), EDNOS (38) TAS-20 TAS-20 Total, DIF DF: no group differences

Montebarocci et al. 2006 DSM-IV Females, outpatient, AN-R (18), BN (16), HC (18) TAS-20 Alexithymic: AN- (50%), BN (56%), HC (22%); TAS-20 Total: AN-R,
BN > HC, DIF: BN N-R > HC, EOT: AN-R > BN, HC, group differences
disappeared wh controlling for anxiety and depression

Nandrino et al. 2006 DSM-IV Females, inpatient, AN-R (25), HC (25) TAS-20 TAS-20 Total: AN > HC

Parling et al. 2010 DSM-IV Females, outpatient, AN (35), HC (34) TAS-20 TAS-20 DIF, DDF N > HC, group differences disappeared when
controlling for a iety and depression
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Table 1 Studies investigating alexithymia in clinical samples of patients with anorexia nervosa, bulimia nervosa, and binge eating disorder (Continued)

Pascual et al. 2011 Self-report
questionnaires

Females, BN-P (17), BN-NP (17), nonspecific AN (22),
nonspecific BN (42)

TAS-20 DDF: nonspecific AN > nonspecific BN, BN-NP

Pinaquy et al. 2003 DSM-IV Females, obese + BED (40), obese + no BED (129) TAS-20 TAS-20 Total, DIF, DDF: obese + BED > obese + no BED

Rastam et al. 1997 DSM-III-R Males and females, AN-R (48), HC (51) TAS-20 Alexithymic: AN-R (23%), HC (6%)

Schmidt et al. 1993 DSM-III-R Females, outpatient, BN (93), AN-R (55), AN-B/P (25),
HC (48 females and 47 males)

TAS Alexithymic: AN-R (56%), AN-B/P (48%), BN (50%), HC (17.8%);
TAS Total: All EDs > HC, AN-R > BN

Sexton et al. 1998 DSM-IV Females, inpatients, AN-R (15), AN-B/P (16), BN (22), HC (14) TAS TAS Total: AN-R, AN-B/P > HC; DIF, DDF: AN-B/P, BN > HC;
DDF: AN-R > BN; after controlling for depression: TAS Total:
AN-R > HC; DDF: AN-R > BN, HC

Sureda et al. 1999 DSM-III-R Females, outpatient, BN (35), HC hospital staff (35) TAS-20 Alexithymic: BN (51.4%), HC (6.3%); TAS-20 Total, DIF, DDF: BN > HC

Speranza et al. 2005 DSM-IV Females, outpatient, AN-R (105), AN-B/P (49),
BN (89), HC (279)

TAS-20 TAS-20 DIF, DDF: all EDs > HC, when controlling for depression;
DIF: BN > HC; DDF: AN-R > HC

Taylor et al. 1996 DSM-III-R Females, outpatient, AN (48), HC hospital staff (30),
HC undergraduates (234)

TAS-20 Alexithymic: AN (68.8%), HC hospital staff (3.3%), HC undergraduates
(13.7%); TAS-20 Total, DIF, DDF: AN > all HC groups

Torres et al. 2011 Females, outpatient, AN-R (52), AN-B/P (28), HC (80) TAS-20 TAS-20 DIF, DDF, EOT: AN > HC

Troop et al. 1995 DSM-III-R Females, outpatient, AN-R (29), AN-B/P (15), BN (83), HC (79) TAS TAS Total, DIF: EDs > HC; lack of fantasy: AN-R > BN, HC

Zeeck et al. 2011 DSM-IV Females, outpatient, BED (20), obese (23), HC (20) TAS-20 TAS-20 Total: BED > obese, HC

Zonnevijlle-Bender et al. 2002 DSM-IV Females, outpatient, AN (16), BN (8), EDNOS (6), HC (33) TAS-20 Alexithymic: AN (60%), BN (50%), EDNOS (14%), HC (10%), TAS-20
Total: EDs > HC

Zonnevijlle-Bender et al. 2004 DSM-IV Females, AN-R (48), psychiatric control (anxiety and
depression; 21), HC (48)

TAS-20 Alexithymic: AN (60%), psychiatric control (52%), HC (27%); TAS-20
Total, DIF, DDF: AN > HC

EDI = Eating Disorder Inventory [44]; MINI = The Mini-International Neuropsychiatric Interview [45]; DSM-III-R = Diagnostic Statistical Manual of Mental Disorders 3rd Edition Revised [46]; DSM-IV = Diagnostic Statistical
Manual of Mental Disorders 4th Edition [47]; AN-R = Anorexia Nervosa – Restricting Type; AN-B/P = Anorexia Nervosa – Bingeing/Purging Type; BN = Bulimia Nervosa; BED = Binge Eating Disorder; HC = healthy control;
TAS = Toronto Alexithyma Scale 26-item Version [13]; TAS-20 = Toronto Alexithymia Scale 20-item Version [16]; TAS Total = Toronto Alexithymia Scale Total Score; DIF = Toronto Alexithymia Scale Difficulties
Identifying Feelings factor; DDF = Toronto Alexithymia Scale Difficulties Describing Feelings factor, EOT = Toronto Alexithymia Scale Externally Orienting Thinking factor.
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alexithymia levels even when controlling for general dis-
tress [5,24,27,40,56]. For instance, controlling for de-
pression levels, Bourke and colleagues [24] found
significantly higher total alexithymia scores, as measured
by the TAS, in a sample of 48 female outpatients who
met DSM-III-R diagnostic criteria for AN compared to
30 female controls. Similarly, in a sample of 20 female
outpatients who met DSM-III-R criteria for BN and 20
matched female controls, patients with BN had signifi-
cantly higher scores on the TAS difficulties identifying
and describing feelings factors as well as the TAS total
score compared to matched female controls. When anx-
iety and depression were controlled, group differences
remained for the total alexithymia score and the difficul-
ties identifying feelings factor [5]. A recent study by
Rozenstein and colleagues [56] found that depression
explained group differences for the TAS-20 total score
and the difficulties identifying feelings and difficulties
describing feelings factor scores for patients with AN-R
but not for patients with BN and AN-B/P. Rozenstein
and colleagues [56] suggested that different mechanisms
might underlie difficulties with identifying and commu-
nicating emotions for patients who restrict versus pa-
tients who engage in bingeing and purging behaviors.
Specifically, while depression may directly contribute to
difficulties with identifying and expressing emotions in
patients who restrict, it may be the increased impulsivity
and affective instability that underlies the affective diffi-
culties of patients with bingeing and purging behaviors.
Our review of the literature on the role of depression

in explaining group differences on alexithymia levels
partially supports Rozenstein and colleagues’ [56] pro-
posal. Two of the studies that found that depression did
not explain group differences in alexithymia levels fo-
cused solely on patients with BN [5,27]. Furthermore, al-
though Eizaquirre and colleagues [4] found that group
differences on alexithymia levels disappeared when con-
trolling for both depression and anxiety, when only de-
pression was controlled for, group differences between
the control group and the AN-B/P and BN groups for
the difficulties identifying feelings factor remained. It
should be noted, however, that both Bydlowski and col-
leagues [25] and Gilboa-Schechtman and colleagues [36]
failed to find any differences between patients who re-
stricted and those who engaged in bingeing and purging
behaviors after controlling for anxiety and depression
levels. Further, using a sample of 53 female inpatients,
Sexton and colleagues [40] found that after controlling
for depression levels, only the AN-R group had signifi-
cantly higher scores on the TAS total score and the diffi-
culties communicating feelings factor compared to the
control group.
As illustrated above, the findings for the role of anxiety

and depression in accounting for group differences in
alexithymia are mixed. There is a need for further re-
search to clarify this pattern of findings. One of the limi-
tations to date is that many of the studies in this area
fail to distinguish between patients with AN-R and pa-
tients with AN-B/P. This differentiation is important in
order to further test Rozenstein and colleagues’ [56] sug-
gestions regarding the differential influence of depres-
sion on alexithymia in patients who restrict versus
patients who engage in bingeing and purging behaviors.
Furthermore, with the exception of a few studies
[5,32,36,41], most studies do not report comorbid diag-
noses for participants, thus failing to differentiate be-
tween subclinical depressive and anxiety symptoms and
comorbid major depressive disorder and anxiety disor-
ders. Given the potential identified role of depression
and anxiety in alexithymia symptoms, this important in-
formation should be included in future studies in order
to better understand the role of anxiety and depression
in alexithymia.

Do levels of alexithymia differ amongst the eating
disorder diagnoses?
While some studies have not reported significant differ-
ences in alexithymia levels across the eating disorders
[2,25,43,57,58], others have suggested that individuals
with a diagnosis of AN experience higher levels of
alexithymia [4,26,31,36,59]. In one of the first studies to
investigate differences between eating disorders, Schmidt
and colleagues [31] found that patients in the AN-R
group reported significantly higher total alexithymia
scores compared to patients in the AN-B/P and BN
groups. Following these findings, a number of studies
have examined group differences among eating disor-
ders, further delineating alexithymia into its separate
factors.
Three studies have found that individuals with AN re-

port higher scores on the difficulties describing feelings
factor compared to individuals with BN [36,40,59]. For
instance, Pascual and colleagues [59] investigated group
differences on the TAS-20 factors using a sample of 98
females divided into 4 groups: BN-purging type (n = 17),
BN-non purging type (n = 17), nonspecific BN (met the
majority of criteria for BN; n = 42), and nonspecific AN
(met the majority of criteria for AN; n = 22). Participants
in the nonspecific AN group reported significantly
higher scores on the difficulties describing feelings factor
compared to participants in the nonspecific BN group as
well as the BN-non purging group. Participants in the
BN-purging group had an intermediate profile such that
their scores on difficulties describing feelings were lower
than the nonspecific AN group but higher than the
nonspecific BN group and the BN-non purging group.
Similarly, Gilboa-Schechtman and colleagues [36] found
that patients who met the DSM-IV criteria for AN
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reported significantly greater difficulties describing feel-
ings compared to patients who met the criteria for BN.
Based on the research to date, it appears that individuals
with AN have elevated alexithymia levels, specific to dif-
ficulties expressing emotions, compared to individuals
with BN.

Is alexithymia elevated in binge eating disorder?
Studies focusing on BED samples have generally found
an association between alexithymia and BED symptom
severity [60-63], but see [64] for an exception. For in-
stance, Carano and colleagues [60] found that difficulties
identifying and describing feelings, as measured by the
TAS-20, predicted the severity of BED in 101 patients
who met DSM-IV diagnostic criteria for BED. Similarly,
female obese patients who met DSM-IV criteria for BED
had significantly higher total scores as well as higher
scores on difficulties identifying and describing emotions
compared to female obese patients who did not meet
DSM-IV criteria for BED [61]. Consistent with the pat-
tern of findings in AN and BN, individuals with BED
have higher levels of alexithymia, specifically with
regards to identifying and communicating emotions.

What role does alexithymia play in the development of
eating disorders?
To date, a paucity of research has specifically examined
the potential etiological role of alexithymia in eating dis-
orders, and the few studies that have been conducted
have focused on childhood maltreatment and personal-
ity. Across studies using non-clinical undergraduate
samples, childhood maltreatment has been indirectly as-
sociated with eating disorder symptoms through its rela-
tions with alexithymia and depression [65-69]. For
instance, using a sample of 406 female undergraduates,
Mazzeo and Espelage [67] found that high family con-
flict and low family cohesion were significantly associ-
ated with childhood physical and emotional abuse and
neglect, and that the association between childhood mal-
treatment and disordered eating symptomatology was
fully mediated by alexithymia and depression. This
model was cross-validated and replicated using a second
sample of 406 female undergraduate students [67]. Thus,
in females, childhood physical and emotional abuse and
neglect all increase the risk for depression and
alexithymia, which in turn increase the risk for disor-
dered eating symptoms. However, this pattern of results
appears to vary with sex and ethnicity. For instance, in
males, the relation between childhood maltreatment and
bulimic symptoms appears to be mediated only by de-
pression [69]. Furthermore, there appear to be differ-
ences between ethnic groups. Mazzeo and colleagues
[68] found that the association of childhood maltreat-
ment with eating disorder symptoms was mediated by
self-reported anxiety, depression, and alexithymia in
both African American and European American under-
graduate female students. However, only the European
American female sample had a positive relation between
depression and alexithymia.
To date, only one study has investigated the relation-

ship between personality factors and alexithymia in the
development of eating disorders. Using a clinical sample
of 49 patients with eating disorders, Ruggiero and col-
leagues [70] found that perfectionism mediated the rela-
tion between alexithymia and eating disorders, such that
alexithymia increased the risk of perfectionism, which in
turn increased the risk of developing an eating disorder.
In summary, the research to date suggests that low

family cohesion and high levels of family conflict are as-
sociated with an increased risk for childhood physical
and emotional abuse and neglect. In turn, childhood
maltreatment increases the risk for depression and
alexithymia, which both increase the risk for eating dis-
order behaviors. As noted above, sex and ethnic back-
ground might moderate these relationships, highlighting
the importance of further examining sex and cultural
differences in the eating disorder literature. In addition
to familial factors, preliminary research also suggests a
potential role of perfectionism in mediating the relation
between alexithymia and eating disorders.

Do alexithymia levels change following treatment?
To date, six studies, three of which have been uncon-
trolled, have examined the effects of treatment on
alexithymia levels in patients with eating disorders.
These studies have shown that alexithymia scores de-
crease significantly post-treatment in patients with AN,
BN, and BED [27,71-75]. For instance, Becker-Stoll and
Gerlinghoff [71] examined the effects of a 4-month day
hospital treatment on alexithymia levels in a sample of
47 patients (AN = 18, BN = 25, and EDNOS = 4). The
treatment program was multi-modal, including psycho-
education, cognitive behavior therapy, and interpersonal
therapy. As well, during group therapy an emphasis was
placed on encouraging patients to experience and com-
municate their emotions. Across diagnostic groups, pa-
tients who completed the treatment reported significant
reductions in eating disorder symptomatology as well as
significant reductions in TAS-20 total scores. When the
TAS-20 subscales were examined, across diagnostic
groups, only the difficulties identifying feelings factor
showed a statistically significant reduction from pre- to
post-treatment. Similarly, Storch and colleagues [75] found
that following inpatient treatment for eating disorders (i.e.,
AN-R, AN-B/N, and BN) patients evidenced a significant
increase in their ability to identify emotions.
Clyne and Blampied [73] found that an 11-week group

treatment for BED with a strong focus on identifying,
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communicating and managing emotions lead to signifi-
cant reductions in alexithymia and depression scores
from pre-treatment to post-treatment, as well as from
post-treatment to follow-up, in a sample of 11 females
who met criteria for BED according to self-report ques-
tionnaires. Similarly, Ciano and colleagues [72] com-
pared the effects of group-analytic therapy (n = 6) and
group psychoeducation (n = 5) on alexithymia levels in
patients with BED. The group-analytic therapy focused
on identifying and accepting intrapsychic conflicts
that underlie disordered eating behaviors while the
psychoeducation focused on communication and assert-
iveness skills training, nutrition education, and problem
solving. While patients in both treatments evidenced sig-
nificant symptom improvement at post-treatment and at
the 6- and 12-month follow-up assessments, only patients
in the psychoeducation group also showed a significant
improvement in their ability to describe their feelings.
In sum, evidence suggests that psychological treatment

leads to a significant improvement in alexithymia scores
from pre- to post-treatment. However, the question re-
mains about the clinical significance of the decrease in
alexithymia scores. That is, after patients receive treat-
ment, are their alexithymia scores still elevated com-
pared to controls? To date, only one controlled study
has investigated this question. de Groot and colleagues
[27] examined the effectiveness of a group day hospital
treatment program in 31 female patients with a diagno-
sis of BN. Patients completed the TAS pre- and post-
treatment, and a group of 20 nurses who served as the
control group, completed the TAS at one time-point. de
Groot and colleagues [27] found that, despite a statisti-
cally significant reduction in the alexithymia total score
and the difficulties identifying and describing feelings
factor scores, the patients still had significantly higher
alexithymia scores at post-treatment compared to the
controls. Furthermore, although there was a significant
decrease in the percentage of patients who were catego-
rized as alexithymic from pre- to post-treatment, the
percentage of patients who were alexithymic at post-
treatment was still significantly higher compared to the
percentage of controls who were alexithymic. This is the
only controlled treatment study to date that has investi-
gated alexithymia levels pre and post-treatment, and un-
fortunately the implications of its results are limited by
the biased control group (i.e., nurses working in the hos-
pital). An examination of alexithymia scores across stud-
ies, however, shows that across non-treatment studies,
the control group scores on the TAS and TAS-20 range
from 53.0 [5] to 63.7 [43] and 43.10 [28] to 47.0 [41], re-
spectively. An examination of the alexithymia scores in
the treatment studies reviewed shows that, with the ex-
ception of the study by Becker-Stoll and Gerlinghoff
[71], the post-treatment alexithymia scores are still
higher compared to the control scores reported in the
literature. Thus, the decrease in alexithymia scores from
pre to post-treatment, although statistically significant,
may not lower alexithymia levels to the values reported
by controls.
Given the clear association between alexithymia and

depression, a critical question is whether the changes in
alexithymia scores from pre-treatment to post-treatment
can be explained by changes in depression scores. Sur-
prisingly, only two studies to date have examined this
question. Sexton and colleagues [40] found that scores
for difficulties identifying and difficulties describing feel-
ings decreased following inpatient psychological treat-
ment in a sample of 53 female inpatients with eating
disorders (AN-R, AN-BP, and BN). However, this change
was accounted for by a decrease in depressive symp-
toms. The authors did not describe the treatment proto-
col used, thus making it difficult to determine whether
special emphasis was placed on helping patients to iden-
tify and communicate their feelings. In another study, de
Groot and colleagues [27] found that in a sample of 31
females with a diagnosis of BN who completed a group
day hospital treatment program, both alexithymia, as
measured by the TAS, and depression decreased signifi-
cantly from pre-treatment to post-treatment. Although
there was a statistically significant relation between
alexithymia and depression scores both at pre-treatment
and at post-treatment, it was found that both patients
who were depressed at pre-treatment but not at post-
treatment, as well as patients who were not depressed at
either time-point, had statistically significant decreases
in alexithymia scores from pre-treatment to post-
treatment. Thus, although alexithymia and depression
may be significantly related, there is evidence that
alexithymia is not simply a by-product of depression be-
cause there was improvement in alexithymia scores even
when depression scores were stable.
Based on the research reviewed, it appears that psy-

chological treatments for eating disorders lead to statisti-
cally significant decreases in alexithymia scores from
pre-treatment to post-treatment, although in the major-
ity of cases, the alexithymia scores are still elevated at
post-treatment compared to controls. There is a need
for more controlled treatment studies to better under-
stand changes in alexithymia from pre- to post-
treatment and the potential mediators of this change.

Review
In summary, there is a robust body of literature illustrat-
ing that alexithymia levels, both from a continuous and
a categorical perspective, are elevated in individuals with
eating disorders compared to healthy controls. Further-
more, individuals with eating disorders have specific def-
icits in identifying and communicating emotions. One
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question that arises is whether alexithymia is a state or
trait variable. There is strong evidence that alexithymia
is not simply a by-product of eating disorder symptom-
atology. However, the evidence is mixed regarding
whether alexithymia is independent of general distress.
Although some studies have found that individuals with
eating disorders no longer display elevated alexithymia
scores once depression levels are controlled for
[4,26,36,39], other studies have shown that individuals
with eating disorders continue to have elevated
alexithymia scores, even when depression levels are con-
trolled for [5,24,27,40]. Furthermore, research evidence
from treatment studies suggests that alexithymia levels
decrease even when depression levels remain stable [27]
and pharmacotherapy with antidepressants decreases de-
pression levels but not alexithymia levels in individuals
with high levels of both alexithymia and depression [31].
Lastly, genetic studies have shown that alexithymia has
its own heritability component that cannot be fully
explained by depression or a genetic susceptibility to
general distress and psychopathology [76]. Consequently,
although the evidence is mixed, it does suggest that
alexithymia, although significantly related to depression,
is an independent construct that needs to be considered
separately from depression.
From a developmental perspective, structural equation

modeling has suggested that childhood maltreatment
has an indirect influence on eating disorder symptom-
atology such that the association between childhood
maltreatment and eating symptomatology is mediated by
alexithymia and depression, although there are some sex
and cultural differences in these relations [65-69]. The
identification of children with a history of childhood
maltreatment and early intervention focused on depres-
sive symptoms and the identification and communica-
tion of emotions may act as a protective factor and
decrease the risk for the development of later disordered
eating.
With respect to treatment, alexithymia levels decrease

significantly in response to psychological treatments that
place an emphasis on identifying and describing emotions
in addition to symptom reduction [27,71-75]. However,
despite these significant decreases in alexithymia scores
from pre- to post-treatment, alexithymia scores still
remain elevated compared to control scores at post-
treatment, suggesting that more intensive treatment fo-
cused on emotion regulation may be needed.

Critical appraisal of the research
The research that has been conducted to date has a
number of strengths, including the use of large clinical
and non-clinical samples to cover the entire spectrum of
eating disorder behaviors, and the use of psychometric-
ally valid measures for the assessment of eating disorder
behaviors and alexithymia. However, there are a number
of limitations that should be taken into consideration
when conducting future research on the role of
alexithymia in eating disorders.
First, almost all of the studies to date have been cross-

sectional in nature, thus making it difficult to determine
the direction of causality. The treatment studies
conducted to date, although more longitudinal in nature,
are also limited by the fact that alexithymia was mea-
sured only at pre-treatment and at post-treatment, again
raising questions about causality. For instance, do
alexithymia scores decrease before eating disorder symp-
tomatology? Does eating disorder symptomatology de-
crease before alexithymia? What is the relation between
changes in depression scores and changes in eating dis-
order symptomatology and alexithymia scores? Are there
specific aspects of the treatment protocol that facilitate
the decrease of alexithymia scores? These important em-
pirical questions remain unanswered.
The assessment of alexithymia, eating disorder symp-

tomatology, and depression at multiple time-points dur-
ing treatment would be helpful in understanding the
sequence of change during treatment, as well as the fac-
tors that may contribute to the decrease in alexithymia
scores during treatment. Furthermore, with regards to
treatment, longer follow-up periods are required to
examine the maintenance of changes in alexithymia
scores over time. As mentioned previously, although
alexithymia scores decrease significantly from pre to
post-treatment, the post-treatment alexithymia scores
are still elevated compared to controls. However, it is
possible that alexithymia scores continue to decrease fol-
lowing the completion of treatment as patients generalize
the skills learned in treatment. Thus, a study that included
multiple follow-up assessments (i.e., 1-month, 3-months,
6-months, 12-months post-treatment) would elucidate the
long-term effects of treatment on alexithymia scores.
Longitudinal family-based studies may also enhance

our understanding of the role of alexithymia in eating
disorders. Given that eating disorders have a genetic
basis [77], offspring of parents with a history of eating
disorders are at an increased risk for developing disor-
dered eating. Thus, assessing alexithymia levels and eat-
ing patterns in children of patients with eating disorders
over time may help to better define the role of
alexithymia in the development of eating disorders.
In addition to the cross-sectional nature of the studies,

another limitation of the research to date is the reliance
on self-report measures of alexithymia. Across studies,
alexithymia has been assessed through a self-report
measure that requires participants to reflect on their
ability to identify and describe emotions as well as their
cognitive style. However, individuals who struggle with
these skills may experience difficulties reflecting on their
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abilities and may not report accurately on their skills. In
response to this challenge, a few studies have begun to
use observer-rated and skills-based measures of
alexithymia. For instance, Berthoz and colleagues [57]
found significant relations between self-reported TAS-20
scores and scores on the Observer Alexithymia Scale
completed by a selected family member in a sample of
75 females with a diagnosis of an eating disorder. Using
a skills-based approach, Zonnevijlle-Bender and col-
leagues [34] found that females between the ages of 12
and 18 years who met DSM-IV diagnostic criteria for
AN self-reported significantly higher scores on the TAS-
20 compared to controls, and also performed sig-
nificantly worse on an emotion recognition task that
required them to label pictures of emotional facial ex-
pressions. In a later study, Zonnevijlle-Bender and
colleagues [78] identified a similar pattern of results
in adult females with AN.
As described above, some studies using skill-based as-

sessments have found consistency across self-report and
skills-based assessments of alexithymia. Others, however,
have produced inconsistent findings. For example, des-
pite significant group differences on the TAS-20, female
patients with AN and controls did not differ on the
Levels of Emotional Processing Scale (LEAS) [79,80], a
task which requires participants to rate how they would
feel in 20 different scenarios [39,81]. There is some sug-
gestion that the LEAS may measure a different aspect of
alexithymia than the TAS-20 because the LEAS is not
significantly correlated with the TAS-20 difficulties iden-
tifying and describing emotions factors, but is signifi-
cantly correlated with the externally-oriented thinking
factor [81]. Thus, the lack of group differences on the
LEAS may be accounted for by the fact that identifying
and describing emotions appear to be the main emo-
tional processing deficits in eating disorders. The dis-
crepant findings between the LEAS and the TAS-20
highlight the need to more precisely define the specific
constructs that are being assessed by the various mea-
sures of alexithymia, and to identify overlapping and
unique features.
Research on alexithymia and eating disorders has pri-

marily been conducted using female Caucasian samples.
Thus, there is a paucity of research that considers sex
differences, especially with regards to AN and BN, as
well as variability due to ethnicity. The few studies that
have considered sex and ethnicity, however, suggest that
they may be important moderating variables that war-
rant further investigation [68,69].
From a theoretical perspective, it is important to con-

sider whether the application of the term alexithymia to
the emotion deficits observed in patients with eating dis-
orders is accurate. As described in the introduction, the
original conceptualization of alexithymia consisted of 4
characteristics: 1) difficulties identifying feelings and dif-
ferentiating between feelings and bodily sensations; 2)
difficulties describing feelings; 3) lack of fantasy; and 4)
an externally-oriented thinking style. Based on the stud-
ies to date, individuals with eating disorders only en-
dorse two out of four of the characteristics of
alexithymia, although the lack of fantasy life factor has
not been adequately assessed. It is important to consider
whether applying the term alexithymic to patients with
eating disorders is accurate based on the research to
date, or whether it would be more accurate to highlight
specific deficits in identifying and describing emotions.
Moreover, questions have been raised regarding the

similarities and differences between alexithymia and in-
teroceptive awareness. Interoceptive awareness has been
defined as the ability to “recognize and accurately re-
spond to emotional states” [82], p. 6, and it is typically
assessed using the Interoceptive Awareness subscale of
the Eating Disorder Inventory (EDI) [43]. The EDI de-
fines low interoceptive awareness as “confusion and ap-
prehension in recognizing and accurately responding to
emotional states” [82], p. 6. Research has demonstrated
that individuals with eating disorders have low levels of
interoceptive awareness [83]. During the development of
the TAS, Bagby and colleagues [13] incorporated 4 items
from the Interoceptive Awareness Scale of the EDI [44]
for the difficulties identifying feelings factor. Across
studies, it has been shown that alexithymia and intero-
ceptive awareness are significantly positively correlated,
even when controlling for the overlapping questions
[28,51]. The main factors that differentiate between
alexithymia and interoceptive awareness are that
alexithymia also focuses on cognitive factors, such as an
externally-oriented cognitive style. However, as seen
through the present review, individuals with eating dis-
orders only have elevated scores on the difficulties iden-
tifying and communicating emotions factors. Therefore,
based on the research to date, it appears that alexithymia
and interoceptive awareness both refer to the same con-
cept. Thus, consolidating the two lines of research may
help in creating a more parsimonious explanation for
emotional processing deficits in eating disorders.

Strengths and limitations of this review paper
The current paper provides a thorough, comprehensive
review of the literature on alexithymia and eating disor-
ders. It is important, however, to note some of the meth-
odological limitations of the current review paper. First,
although limiting the review paper to studies that used
the TAS to assess alexithymia enhanced our ability to
compare results across studies, it is also a limitation, as
the paper does not include studies using other self-
report and behavioral measures of alexithymia. Second,
only one database (i.e., PsycInfo) was used to identify
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relevant articles and the database search was limited to
English language papers. Third, only one author
extracted the articles from the database and appraised
them. Thus, we do not have reliability data for the ex-
traction and appraisal process. Despite these limitations,
to the best of our knowledge, this is the first comprehen-
sive review paper focused on alexithymia and eating dis-
orders, and the findings of the paper have theoretical
and clinical implications for our understanding of eating
disorders.

Clinical implications
Cognitive behavior therapy and interpersonal therapy
are the most widely used and studied psychological
treatments for eating disorders. Cognitive behavior
therapy focuses on teaching behavioral strategies to help
patients restore normal eating, identifying and under-
standing triggers for their eating disorder behaviors, and
examining and modifying their cognitions related to
food, shape, and weight [84,85]. Interpersonal therapy
views interpersonal problems as underlying eating dis-
order symptoms and focuses on helping patients learn
more effective strategies for dealing with interpersonal
challenges, such as improving communication skills,
modifying expectations in relationships, and identifying
and modifying problematic interaction styles [86].
According to the National Institute for Health and Clinical
Excellence guidelines [87], CBT is the first line treatment
for BN and BED while IPT is a second line treatment for
BN. To date, no one treatment has been identified as
clearly superior for AN (see [88] for a review).
It is important to note, however, that even with CBT,

fewer than 50% of patients with BN experience a full re-
covery and the outcomes are even worse for patients
with AN [88]. Thus, a significant proportion of individ-
uals with eating disorders are not being helped consider-
ably by our current treatment approaches. Given the
significant role of emotion dysregulation in eating disor-
ders and the finding that alexithymia is a negative pre-
dictor of treatment outcome [89], a treatment approach
that emphasizes identifying and coping with emotions,
in combination with traditional CBT strategies for nor-
malizing eating, may assist in improving treatment
efficacy. One treatment approach that has emotion
dysregulation as a key pillar to its theoretical orientation
is dialectical behavior therapy (DBT) [90,91]. Dialectical
behavior therapy combines CBT approaches with
acceptance-based approaches [92] and suggests that mal-
adaptive behaviors, such as self-harm, function to regu-
late negative emotions in individuals who lack emotion
regulation skills [90]. Thus, from a DBT perspective, the
behaviors that are considered maladaptive in eating dis-
orders, such as bingeing, purging, restricting food intake,
exercising excessively, and using laxatives/diuretics, are
negatively reinforced, as they function to regulate emo-
tions and decrease feelings of distress [93,94]. Conse-
quently, helping patients develop more adaptive
strategies to cope with their emotions should help pa-
tients improve their eating disorder behaviors.
Dialectical behavior therapy includes learning a num-

ber of strategies, often in group format, that are directly
focused on increasing patients’ skills to adaptively cope
with strong urges and emotions. These strategies in-
clude: mindfulness, emotion regulation, distress toler-
ance, and interpersonal effectiveness [91].
The empirical evidence on DBT for BED and BN is

currently in its infancy. To date, two case studies
[95-97], an uncontrolled group treatment study [98],
two wait-list studies and one active control treatment
study [93,98,99] have been conducted. Across these
studies, there is evidence that DBT leads to significant
reductions in binge eating and purging behaviors from
pre-treatment to post-treatment in patients with BN and
BED, and that these reductions are maintained at 6-month
follow-up [93,95,98]. There is also evidence of significant
reductions in the tendency to eat when feeling anxious,
depressed, or angry in patients with BN [95], but not in
patients with BED [93,98].
To date, no studies have examined DBT for AN. How-

ever, there is some very preliminary evidence for the ef-
fectiveness of various emotion-based treatments for AN,
including emotion-focused therapy [100], cognitive re-
mediation and emotion skills training [101], and emo-
tion acceptance behavior therapy [102]. Below, we
provide a brief overview of these newer treatment ap-
proaches, highlighting key findings with regards to
changes in emotion regulation skills. A detailed review
of these newer treatment approaches is beyond the
scope of the current paper.
Dolhanty and Greenberg [100] describe a single case

study involving a 24-year old female with severe AN-R
who experienced significant reductions in alexithymia
scores following emotion-focused therapy. Emotion-
focused therapy views emotions as being essential in
helping individuals to understand the world and to re-
spond effectively to various demands, challenges, and
situations [103]. However, when individuals are raised in
an environment that models emotions as being unaccept-
able (e.g., children being told that they should not cry) or
overwhelming (e.g., mothers becoming overwhelmed by
their children’s anxiety) then people are at an increased
risk for developing emotional difficulties due to an inabil-
ity to identify and/or regulate their emotions. Thus, the
goal of emotion-focused therapy is to help patients in-
crease their awareness and expression of their emotions
while learning to react to their emotions in a more adap-
tive and healthy way that will aid their personal growth
and development [104,105].
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There is also some evidence regarding the effectiveness
of skills-based treatments for AN. Money and colleagues
[101] developed a skills-based adjunct to inpatient treat-
ment for AN focused on modifying cognitive rigidity
and developing skills in identifying and regulating emo-
tions. In a case study of an adult female patient with
AN, Money and colleagues [101] showed that the treat-
ment was acceptable to the patient and lead to a small
reduction in alexithymia scores, especially with regards
to difficulties with identifying feelings [101]. Another re-
cently developed treatment for AN is emotion accept-
ance behavior therapy [102]. This therapeutic approach
combines the standard components of treatment for AN
(i.e., weight restoration, normalizing eating behaviors)
with “psychotherapeutic techniques designed to increase
emotional awareness, decrease emotional avoidance, and
encourage resumption of valued activities and relation-
ships outside the eating disorder” ([102], p. 422). A
series of case studies has shown that this treatment is ef-
fective in reducing AN symptoms, increasing awareness
and tolerance of emotions, and is also rated as accept-
able by patients [102].
In conclusion, a number of different emotion-focused

treatment protocols have been developed for eating dis-
orders. The research on the majority of these protocols
is still in its infancy and there is a need for more studies
with larger sample sizes and controlled study designs to
provide more insights as to the effectiveness of emotion-
focused therapy for eating disorders, especially AN.
Conclusion
In summary, there is a robust body of literature showing
that individuals with eating disorders experience difficul-
ties identifying and describing emotions. Given these
affect-related difficulties, it is important that eating dis-
order treatment protocols also incorporate a focus on
emotions and emotion regulation. Future research
should aim to address some of the methodological limi-
tations in the research to date, including sole reliance on
self-report measures of alexithymia, lack of experimental
studies, lack of consideration of sex and ethnic differ-
ences, and an exclusive focus on negative emotions. An
improved understanding of the role of emotions in eat-
ing disorders will help to enhance treatment protocols
and better understand the etiological and maintenance
factors involved in eating disorders.
Competing interests
The authors do not have any competing interests to report.
Authors’ contributions
MN conceived the topic, conducted the literature review and drafted the
manuscript. TM and SC helped with developing the topic, and drafting and
editing the manuscript. All authors read and approved the final manuscript.
Acknowledgements
The preparation of this paper was supported by an Ontario Mental Health
Foundation Research Studentship awarded to the first author.

Author details
1Department of Psychology, Ryerson University, 350 Victoria Street, Toronto,
Ontario M5B 2K3, Canada. 2Eating Disorder Program, The Toronto General
Hospital, 200 Elizabeth Street, Toronto, Ontario M5G 2C4, Canada.

Received: 6 March 2013 Accepted: 25 April 2013
Published: 18 June 2013

References
1. Sifneos PE: The prevalence of ‘alexithymic’ characteristics in

psychosomatic patients. Psychother Psychosom 1973, 22:255–262.
2. Cochrane CE, Brewerton TD, Wilson DB, Hodges EL: Alexithymia in the

eating disorders. Int J Eat Disorder 1993, 14:219–222.
3. De Berardis D, Carano A, Gambi F, Campanella D, Giannetti P, Ceci A,

Mancini E, La Rovere R, Cicconetti A, Penna L, Di Matteo D, Scorrano B,
Cotellessa C, Salerno RM, Serroni N, Ferro FM: Alexithymia and its
relationships with body checking and body image in a non-clinical
female sample. Eat Behav 2007, 8:296–304.

4. Eizaguirre AE, de Cabezon AOS, de Alda IO, Olariaga LJ, Juaniz M:
Alexithymia and its relationships with anxiety and depression in eating
disorders. Pers Indiv Differ 2004, 36:321–331.

5. Jimerson DC, Wolfe BE, Franko DL, Covino NA, Sifneos PE: Alexithymia
ratings in bulimia nervosa: clinical correlates. Psychosom Med 1994,
56:90–93.

6. Karukivi M, Hautala L, Korpelainen J, Haapasalo-Pesu KM, Liuksila PR,
Joukamaa M, Saarijarvi S: Alexithymia and eating disorder symptoms in
adolescents. Eat Disord 2010, 18:226–238.

7. Kiyotaki Y, Yokoyama K: Relationships of eating disturbances to
alexithymia, need for social approval, and gender identity among
Japanese female undergraduate students. Pers Indiv Differ 2006,
41:609–618.

8. Rastam M, Gillberg C, Gillberg IC, Johansson M: Alexithymia in anorexia
nervosa: a controlled study using the 20-item Toronto Alexithymia Scale.
Acta Psychiat Scand 1997, 95:385–388.

9. Cooper MJ: Cognitive theory in anorexia nervosa and bulimia nervosa:
progress, development and future directions. Clin Psychol Rev 2005,
25:511–531.

10. Cooper MJ, Wells A, Todd G: A cognitive theory of bulimia nervosa. Brit J
Clin Psychol 2004, 43:1–16.

11. Fairburn CG, Cooper Z, Shafran R: Cognitive behaviour therapy for eating
disorders: a ‘transdiagnostic’ theory and treatment. Behav Res Ther 2003,
41:509–528.

12. Corstorphine E: Cognitive-emotive-behavioural therapy for the eating
disorders: working with beliefs about emotions. Eur Eat Disord Rev 2006,
14:448–461.

13. Bagby RM, Taylor GJ, Parker JDA: Construct validity of the Toronto
Alexithymia Scale. Psychother Psychosom 1988, 50:29–34.

14. Tylka TL, Subich LM: Exploring the construct validity of the eating
disorder continuum. J Couns Psychol 1999, 46:268–276.

15. Taylor GJ, Bagby RM, Parker JDA: The Revised Toronto Alexithymia Scale:
some reliability, validity, and normative data. Psychother Psychosom 1992,
57:34–41.

16. Bagby RM, Parker JDA, Taylor GJ: The twenty-item Toronto Alexithymia
Scale: I. item selection and cross-validation of the factor structure.
J Psychosom Res 1994, 38:23–32.

17. Bressi C, Taylor G, Parker J, Bressi S, Brambilla V, Aguglia E, Allegranti I,
Bongiorno A, Giberti F, Bucca M, Todarello O, Callegari C, Vender S, Gala C,
Invernizzi G: Cross validation of the factor structure of the 20-item
Toronto Alexithymia Scale: an Italian multicenter study. J Psychosom Res
1996, 41:551–559.

18. Loas G, Corcos M, Stephan PH, Pellet J, Bizouard P, Venisse JL, Perez-Diaz F,
Guelfi JD, Flament M, Jeammet P: Factorial structure of the 20-item
Toronto Alexithymia Scale: confirmatory factorial analyses in nonclinical
and clinical samples. J Psychosom Res 2001, 50:255–261.

19. Pandey R, Mandal MK, Taylor GJ, Parker JD: Cross-cultural alexithymia:
development and validation of a Hindi translation of the 20-Item
Toronto Alexithymia Scale. J Clin Psychol 1996, 52:173–176.



Nowakowski et al. Journal of Eating Disorders 2013, 1:21 Page 13 of 14
http://www.jeatdisord.com/content/1/1/21
20. Parker JDA, Bagby RM, Taylor GJ, Endler NS, Schmitz P: Factorial validity
of the 20-item Toronto Alexithymia Scale. Eur J Personality 1993,
7:221–232.

21. Erni T, Lotscher K, Modestin J: Two-factor solution of the 20-item Toronto
Alexithymia Scale confirmed. Psychopathology 1997, 30:335–340.

22. Haviland MG: Structure of the twenty-item Toronto Alexithymia Scale.
J Pers Assess 1996, 66:116–125.

23. Beales DL, Dolton R: Eating disordered patients: personality, alexithymia,
and implications for primary care. Brit J Gen Pract 2000, 50:21–26.

24. Bourke MP, Taylor GJ, Parker JD, Bagby RM: Alexithymia in women with
anorexia nervosa: a preliminary investigation. Brit J Psychiat 1992,
161:240–243.

25. Bydlowski S, Corcos M, Jeammet P, Paterniti S, Berthoz S, Laurier C,
Chambry J, Consoli SM: Emotion-processing deficits in eating disorders.
Int J Eat Disord 2005, 37:321–329.

26. Corcos M, Guilbaud O, Speranza M, Paterniti S, Loas G, Stephan P, Jeammet
P: Alexithymia and depression in eating disorders. Psychiatry Res 2000,
93:263–266.

27. de Groot JM, Rodin G, Olmsted MP: Alexithymia, depression, and
treatment outcome in bulimia nervosa. Compr Psychiat 1995, 36:53–60.

28. De Panfilis C, Rabbaglio P, Rossi C, Zita G, Maggini C: Body image
disturbance, parental bonding and alexithymia in patients with eating
disorders. Psychopathology 2003, 36:239–246.

29. Deborde AS, Berthoz S, Wallier JM, Fermanian J, Falissard B, Jeammet P,
Corcos M: The Bermond-Vorst Alexithymia Questionnaire cutoff scores: a
study in eating-disordered and control subjects. Psychopathology 2008,
41:43–49.

30. Montebarocci O, Codispoti M, Surcinelli P, Franzoni E, Baldaro B, Rossi N:
Alexithymia in female patients with eating disorders. Eat Weight Disord-St
2006, 11:14–21.

31. Schmidt U, Jiwany A, Treasure J: A controlled study of alexithymia in
eating disorders. Compr Psychiat 1993, 34:54–58.

32. Sureda B, Valdes M, Jodar I, de Pablo J: Alexithymia, type A behaviour and
bulimia nervosa. Eur Eat Disord Rev 1999, 7:286–292.

33. Taylor G, Parker JDA, Bagby MR, Bourke MP: Relationships between
alexithymia and psychological characteristics associated with eating
disorders. J Psychosom Res 1996, 41:561–568.

34. Zonnevijlle-Bender MJS, van Goozen SHM, Cohen-Kettenis PT, van Elburg A,
van Engeland H: Do adolescent anorexia nervosa patients have deficits in
emotional functioning? Eur Child Adoles Psy 2002, 11:38–42.

35. Zonnevylle-Bender MJS, van Goozen SHM, Cohen-Kettenis PT, van Elburg A,
van Engeland H: Emotional functioning in adolescent anorexia nervosa
patients: a controlled study. Eur Child Adoles Psy 2004, 13:28–34.

36. Gilboa-Schechtman E, Avnon L, Zubery E, Jeczmien P: Emotional
processing in eating disorders: specific impairment or general distress
related deficiency? Depress Anxiety 2006, 23:331–339.

37. Guttman H, Laporte L: Alexithymia, empathy, and psychological
symptoms in a family context. Comp Psychiatr 2002, 43:448–455.

38. Nandrino JL, Doba K, Lesne A, Christophe V, Pezard L: Autobiographical
memory deficit in anorexia nervosa: Emotion regulation and effect of
duration of illness. J Psychosom Res 2006, 61:537–543.

39. Parling T, Mortazavi M, Ghaderi A: Alexithymia and emotional awareness
in anorexia nervosa: time for a shift in the measurement of the concept?
Eat Behav 2010, 11:205–210.

40. Sexton MC, Sunday SR, Hurt S, Halmi KA: The relationship between
alexithymia, depression, and Axis II psychopathology in eating disorder
inpatients. Int J Eat Disorder 1998, 23:277–286.

41. Speranza M, Corcos M, Loas G, Stephan P, Guilbaud O, Perez-Diaz F, Venisse
JL, Bizouard P, Halfon O, Flament M, Jeammet P: Depressive personality
dimensions and alexithymia in eating disorders. Psychiat Res 2005,
135:153–163.

42. Torres S, Guerra MP, Lencastre L, Roma-Torres A, Brandao I, Queiros C, Vieira
F: Cognitive processing of emotions in anorexia nervosa. Eur Eat Disorders
Rev 2011, 19:100–111.

43. Troop NA, Schmidt UH, Treasure JL: Feelings and fantasy in eating
disorders: a factor analysis of the Toronto Alexithymia Scale. Int J Eat
Disorder 1995, 18:151–157.

44. Garner DM, Olmsted MP: The Eating Disorder Inventory Manual. Florida:
Psychological Assessment Resources; 1984.

45. Lecrubier Y, Sheehan DV, Weiller E, Amorin P, Bonora I, Harnet Sheehan K,
Janavs J, Dunbar GC: The MINI International Neuropsychiatric Interview
(MINI) a short diagnostic structured interview: reliability and validity
according to the CIDI. Eur Psychiat 1999, 12:224–231.

46. American Psychiatric Association: Diagnostic statistical manual of mental
disorders, Third Edition. District of Columbia: Author; 1987.

47. American Psychiatric Association: Diagnostic statistical manual of mental
disorders, Fourth Edition. 4th edition. District of Columbia: Author; 1994.

48. De Berardis D, Serroni N, Campanella D, Carano A, Gambi F, Valchera A,
Conti C, Sepeda G, Caltabiano M, Pizzorno AM, Cotollessa C, Salerno RM,
Ferro FM: Alexithymia and its relationships with dissociative experiences,
body dissatisfaction and eating disturbances in a non-clinical female
sample. Cognitive Ther Res 2009, 33:471–479.

49. Fukunishi I: Eating attitudes in female college students with self-reported
alexithymic characteristics. Psychol Rep 1998, 82:35–41.

50. Hayaki J: Negative reinforcement eating expectancies, emotion
dysregulation, and symptoms of bulimia nervosa. Int J Eat Disorder 2009,
42:552–556.

51. Laquatra TA, Clopton JR: Characteristics of alexithymia and eating
disorders in college women. Addict Behav 1994, 19:373–380.

52. Markey M, Vander Wal JS: The role of emotional intelligence and negative
affect in bulimic symptomatology. Compr Psychiat 2007, 48:458–464.

53. Quinton S, Wagner HL: Alexithymia, ambivalence over emotional
expression, and eating attitudes. Personal Indiv Differ 2005, 38:1163–1173.

54. Ridout N, Thom C, Wallis DJ: Emotion recognition and alexithymia in
females with non-clinical disordered eating. Eat Behav 2010, 11:1–5.

55. Sasai K, Tanaka K, Hishimoto A: Alexithymia and its relationships with
eating behavior, self esteem, and body esteem in college women. Kobe J
Med Sci 2010, 56:E231–E238.

56. Rozenstein MH, Latzer Y, Stein D, Eviatar Z: Perception of emotion and
bilateral advantage in women with eating disorders, their healthy sisters,
and nonrelated healthy controls. J Affect Disorders 2011, 134:386–395.

57. Berthoz S, Perdereau F, Godart N, Corcos M, Haviland MG: Observer- and
self-rated alexithymia in eating disorder patients: levels and
correspondence among three measures. J Psychosom Res 2007,
62:341–347.

58. Lawson R, Waller G, Sines J, Meyer C: Emotional awareness among eating-
disordered patients: the role of narcissistic traits. Eur Eat Disord Rev 2008,
16:44–48.

59. Pascual A, Etxebarria I, Cruz MS: Emotional differences between women
with different types of eating disorders. Int J Psychol Psychol Therapy 2011,
11:1–11.

60. Carano A, De Berardis D, Gambi F, Di Paolo C, Campanella D, Pelusi L,
Sepede G, Mancini E, La Rovere R, Salini G, Cotellessa C, Salerno RM, Ferro
FM: Alexithymia and body image in adult outpatients with binge eating
disorder. Int J Eat Disorder 2006, 39:332–340.

61. Pinaquy S, Chabrol H, Simon C, Louvet J, Barbe P: Emotional eating,
alexithymia, and binge-eating disorders in obese women. Obes Res 2003,
11:195–201.

62. Wheeler K, Greiner P, Boulton M: Exploring alexithymia, depression, and
binge eating in self-reported eating disorders in women. Perspect
Psychiatr C 2005, 41:114–123.

63. Zeeck A, Stelzer N, Linster HW, Joos A, Hartmann A: Emotion and eating in
binge eating disorder and obesity. Eur Eat Disorders Rev 2011, 19:426–437.

64. de Zwaan M, Bach M, Mitchell JE, Ackard D, Specker SM, Pyle RL, Pakesch G:
Alexithymia, obesity, and binge eating disorder. Int J Eat Disorder 1995,
17:135–140.

65. Hund AR, Espelage DL: Childhood sexual abuse, disordered eating,
alexithymia, and general distress: a mediation model. J Couns Psychol
2005, 52:559–573.

66. Hund AR, Espelage DL: Childhood emotional abuse and disordered
eating among undergraduate females: mediating influence of
alexithymia and distress. Child Abuse Negl 2006, 30:393–407.

67. Mazzeo SE, Espelage DL: Association between childhood physical and
emotional abuse and disordered eating behaviors in female
undergraduates: an investigation of the mediating role of alexithymia
and depression. J Consult Psychol 2002, 49:86–100.

68. Mazzeo SE, Mitchell KS, Williams LJ: Anxiety, alexithymia, and depression
as mediators of the association between childhood abuse and eating
disordered behavior in African American and European American
women. Psychol Women Quart 2008, 32:267–280.

69. Mitchell KS, Mazzeo SE: Mediators of the association between abuse and
disordered eating in undergraduate men. Eat Behav 2005, 6:318–327.



Nowakowski et al. Journal of Eating Disorders 2013, 1:21 Page 14 of 14
http://www.jeatdisord.com/content/1/1/21
70. Ruggiero GM, Scarone S, Marseno S, Bertelli S, Sassaroli S: The relationship
between alexithymia and maladaptive perfectionism in eating disorders:
a mediation moderation analysis methodology. Weight Disorders 2011,
16:e182–e187.

71. Becker-Stoll F, Gerlinghoff M: The impact of a four-month day treatment
programme on alexithymia in eating disorders. Eur Eat Disord Rev 2004,
12:159–163.

72. Ciano R, Rocco PL, Angarano A, Biasin E, Balestrieri M: Group-analytic and
psychoeducational therapies for binge-eating disorder: an exploratory
study on efficacy and persistence of effects. Psychother Res 2002,
12:231–239.

73. Clyne C, Blampied NM: Training in emotion regulation as a treatment for
binge eating: a preliminary study. Behav Change 2004, 21:269–281.

74. Shiina A, Nakazato M, Mitsumori M, Koizumi H, Shimizu E, Fujisaki M, Iyo M:
An open trial of outpatient group therapy for bulimic disorders:
combination program of cognitive behavioral therapy with assertive
training and self-esteem enhancement. Psychiat Clin Neuros 2005,
59:690–696.

75. Storch M, Keller F, Weber J, Spindler A, Milos G: Psychoeducation in affect
regulation for patients with eating disorders: a randomized controlled
feasibility study. Am J Psychother 2011, 65:81–93.

76. Picardi A, Fagnani C, Gigantesco A, Toccaceli V, Lega I, Stazi MA: Genetic
influences on alexithymia and their relationship with depressive
symptoms. J Psychosom Res 2011, 71:256–263.

77. Klump KL, Suisman JL, Burt AS, McGue M, Iacono WG: Genetic and
environmental influences on disordered eating: an adoption study.
J Abnorm Psychol 2009, 118:797–805.

78. Zonnevylle-Bender MJS, van Goozen SHM, Cohen-Kettenis PT, van Elburg A,
de Wildt M, Stevelmans E, van Engeland H: Emotional functioning in
anorexia nervosa patients: Adolescents compared to adults. Depress
Anxiety 2004, 18:35–42.

79. Lane RD: LEAS scoring manual and glossary. Arizona: Department of
Psychiatry, University of Arizona Health Sciences Center; 1991.

80. Lane RD, Quinlan DM, Schwartz GE, Walker PA, Zeitlin SB: The Levels of
Emotional Awareness Scale: a cognitive-developmental measure of
emotion. J Pers Assess 1990, 55:124–134.

81. Subic-Wrana C, Bruder S, Thomas W, Lane RD, Kohle K: Emotional
awareness deficits in inpatients of a psychosomatic ward: a comparison
of two different measures of alexithymia. Psychosom Med 2005,
67:483–489.

82. Garner DM: Eating Disorder Inventory-2: professional manual. Florida:
Psychological Assessment Resources; 1991.

83. Fassino S, Piero A, Garmaglia C, Abbate-Daga G: Interoceptive awareness
in anorexia nervosa, bulimia nervosa, and obesity. Psychopathology 2004,
37:168–174.

84. Brownell KD, Fairburn CG: Eating disorders and obesity: a comprehensive
handbook. 2nd edition. New York: Guilford Press; 2002.

85. Fairburn CG, Marcus MD, Wilson GT: Cognitive behaviour therapy for
binge eating and BN: a comprehensive treatment manual. In In Binge
eating: nature, assessment, and treatment. Edited by Fairburn CG, Wilson GT.
New York: Guilford Pre; 1993:361–404.

86. Garner DM, Garfinkel PE: Handbook of treatment for eating disorders. New
York: Guilford Press; 1997.

87. National Institute for Clinical Excellence: Eating disorders - Core interventions
in the treatment and management of anorexia nervosa, bulimia nervosa and
related eating disorders.; 2004. www.nice.org.uk/guidance/CG9.

88. Wilson GT, Grilo CM, Vitousek KM: Psychological treatment of eating
disorders. Am Psychol 2007, 62:199–216.

89. Speranza M, Loas G, Wallier J, Corcos M: Predictive value of alexithymia in
patients with eating disorder: a 3-year prospective study. J Psychosom Res
2007, 63:365–371.

90. Linehan MM: Cognitive-behavioral treatment of borderline personality disorder.
New York: Guilford Press; 1993.

91. Linehan MM: Skills training manual for treating borderline personality disorder.
New York: Guilford Press; 1993.

92. Linehan MM: Commentary on innovations in dialectical behavior therapy.
Cogn Behav Pract 2001, 7:478–481.

93. Telch CF, Agras WS, Linehan MM: Dialectical behavior therapy for binge
eating disorder. J Consult Clin Psych 2001, 69:1061–1065.
94. Waller G: The psychological factors in a functional analysis of binge
eating. In Eating disorders and obesity: A comprehensive handbook. 2nd
edition. Edited by Fairburn CG, Brownell KD. New York: Guilford Press; 2003.

95. Safer DL, Telch CF, Agras SW: Dialectical behavior therapy adapted for
bulimia: a case report. Int J Eat Disorder 2001, 30:101–106.

96. Telch CF: Skills training treatment for adaptive affect regulation in a
woman with binge-eating disorder. Int J Eat Disorder 1997, 22:77–81.

97. Telch CF, Agras WS, Linehan MM: Group dialectical behavior therapy for
binge-eating disorder: a preliminary uncontrolled trial. Behav Ther 2000,
31:569–582.

98. Safer DL, Robinson AH, Jo B: Outcome for a randomized controlled trial of
group therapy for binge eating disorder: comparing dialectical behavior
therapy adapted for binge eating to an active comparison group. Behav
Ther 2010, 41:106–120.

99. Safer DL, Telch CF, Agras SW: Dialectical behavior therapy for bulimia
nervosa. Am J Psychiat 2001, 158:632–634.

100. Dolhanty J, Greenberg L: Emotion-focused therapy in a case of anorexia
nervosa. Clin Psychol Psychot 2009, 16:366–382.

101. Money C, Davies H, Tchanturia K: A case-study introducing cognitive
remediation and emotion skills training for anorexia nervosa inpatient
care. Clinical Case Studies 2011, 10:110–121.

102. Wildes JE, Marcus MD: Development of emotion acceptance behavior
therapy for anorexia nervosa: a case series. Int J Eat Disord 2011,
44:421–427.

103. Greenberg L: Emotion-focused therapy: a clinical synthesis. J Lifelong
Learn Psychiatry 2010, VIII:32–42.

104. Greenberg L: Emotion-focused therapy: coaching clients to work through
feelings. District of Columbia: American Psychological Association; 2002.

105. Greenberg L, Watson J: Emotion-focused therapy of depression. District of
Columbia: American Psychological Association; 2006.

doi:10.1186/2050-2974-1-21
Cite this article as: Nowakowski et al.: Alexithymia and eating disorders:
a critical review of the literature. Journal of Eating Disorders 2013 1:21.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.nice.org.uk/guidance/CG9

	Abstract
	Alexithymia and eating disorders: a critical review
	Methods
	Measurement of alexithymia
	Is alexithymia elevated in individuals with eating disorders compared to controls?
	Is alexithymia elevated in nonclinical samples with disturbed eating?
	Is the relation between alexithymia and eating disorders accounted for by general distress?
	Do levels of alexithymia differ amongst the eating disorder diagnoses?
	Is alexithymia elevated in binge eating disorder?
	What role does alexithymia play in the development of eating disorders?
	Do alexithymia levels change following treatment?

	Review
	Critical appraisal of the research
	Strengths and limitations of this review paper
	Clinical implications

	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


