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Abstract

Socio-affective difficulties, in particular difficulties in representing, communicating and feeling emotions, may play a critical role in
anorexia nervosa (AN). The aim of this longitudinal study was to explore the links between alexithymia and two types of difficulties in AN:
eating symptoms and social avoidance. Sixty adolescent girls with AN were recruited following hospitalisation in a specialised department.
They completed self-administered questionnaires of alexithymia (TAS-20), of central symptoms of the eating disorders (EDI), and of anxious
and depressive affects (SCL-90). Anxiety and social avoidance were assessed in the course of a standardised interview (LSAS). These
measures were performed at inclusion, and at 6-, 12- and 18-months’ follow-up. The relationship between TAS-20 and EDI or LSAS total
scale scores across the four time points was assessed using mixed-effects models, including anxiety, depression, BMI, anorexia subtype, and
age as co-factors. Partial least square regression was used to refine this multivariate analysis at subscale level, at inclusion and 18 months.
Robust associations between TAS-20 and EDI scores were found, independently from anxious and depressive scores, nutritional state and
AN subtype. These effects appeared more particularly linked to the implication of the dimensions difficulties identifying and describing
feelings, interpersonal mistrust, feelings of inadequacy and interoceptive awareness deficit. There was also a durable association between
alexithymia and social anxiety and avoidance, after adjusting for the confounding effects of depression, and anxiety, and the state of
starvation. Difficulties in describing feelings appeared particularly involved here. Thus alexithymia does appear as a factor in the persistence
of disorders in AN, and difficulties identifying and describing feelings could compound the social difficulties and major the relational
isolation of these patients.
© 2014 Elsevier Inc. All rights reserved.

1. Introduction patients in perceiving or controlling their bodily sensations,

and confusion in the identification of their mental states

Anorexia nervosa (AN) involves serious risk for the
patients concerned, and in severe cases the condition can be
life-threatening. Indeed AN ranks first amongst life-
threatening psychiatric pathologies [1]. Numerous factors
are implicated in the onset of AN, amongst which socio-
affective difficulties are particularly prominent in the most
recent aetiological models [2]. As early as the 1960s, Hilde
Bruch highlighted the difficulties experienced by anorexic
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[3,4]. These deficits in interoception and emotional intro-
spection in AN have since been explored further via studies
of alexithymia, a multifaceted personality construct that has
emerged in line with the idea that deficits in the ability to
experience and symbolise emotion can have adverse effects
on well-being. The core alexithymia dimensions are:
difficulties in identifying feelings and distinguishing
between feelings and bodily sensations of emotional arousal;
difficulties in describing feelings to other people; reduced
daydreaming and constricted imaginal processes; a stimulus-
bound, externally oriented, cognitive style [5].

As expected, studies in this area have indeed shown a
marked prevalence of alexithymia amongst AN subjects,
reporting rates of between 40% and 77% depending on the
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study, whilst the prevalence is approximately 10% amongst
the controls of AN patients or in studies on healthy subjects
[6-16]. High prevalence of alexithymia is also reported in
the two studies that specifically concerned anorexic
adolescents [17,18]. However, it is important to note that
in some of these studies it is difficult to disentangle the effect
of the AN diagnosis from that of comorbid disorders, in
particular anxiety and depression, which have also been
linked to alexithymia [5,19-23]. This is also the case in
many studies that used a dimensional approach
[6,10,16,18,24—29]. Across 21 samples of anorexic patients
published on this issue to our knowledge, only 8 studies to
date have taken account of this possible confounding effect
[11,12,30—-35]. Four of these studies were able to establish
that their AN patients were more alexithymic than the
controls after adjusting for the level of depression
[11,30,34,35], one of them showed that this was also true
after adjusting for both the level of anxiety and depression
[31], but three no longer found any difference between AN
subjects and controls after adjustment on depression and
anxiety scores [12,32,33]. Hence, as for other psychiatric
disorders with comorbid depression and/or anxiety, the
question remains whether, in anorexia nervosa, alexithymia
is a stable trait or a mental state secondary to depression or
negative affectivity.

Besides the level of negative affectivity, nutritional status is
another issue that might have a critical impact on results. This
can be exemplified by a recent study [34] which compared 14
restrictive AN (mean BMI: 17.9, SD: 1.8), 17 bingeing-
purging AN (mean BMI: 17.8, SD: 2.0) and 22 controls (mean
BMI: 21.8, SD: 2.5). In the overall sample, alexithymia scores
(TAS-20) and BMI were significantly and negatively
correlated (—.35). In addition, when BMI and depression
were adjusted for in the group comparisons, the bingeing-
purging AN remained significantly more alexithymic than the
controls, but the difference between the restrictive AN and the
controls disappeared. Another argument suggesting that the
patients’ nutritional status could account for certain apparently
inconsistent results stems from a careful examination of the
literature on AN and alexithymia. In fact, in the studies in
favour of an independent role for alexithymia in AN (i.e.
existing irrespective of dysphoric affects), the nutritional state
of the participants was very severe (mean BMI ranging from
149 to 15.4 [11,30,35]), whereas in studies where the
relationship with alexithymia was no longer observed after
adjustment on dysphoric affects, the mean BMI of participants
was higher (i.e. respectively 16.6 and 17.2 [12,32]).

Regarding the alexithymia construct, as it is multi-
dimensional, comprising both affective and cognitive
dimensions, another issue worth investigating is whether it
is all its dimensions or only some that have a role in AN.
Studies performed in student populations suggest that it
might be more specifically the difficulties in identifying
feelings (DIF) and in describing feelings (DDF) that are
linked to an increased risk of developing eating disorders
[36,37]. Amongst anorexic subjects, the DIF dimension

could be associated with poor outcome according to one
study [38]. In addition, three studies on clinical populations
that explored the links between scores on an alexithymia
measure (TAS-20, [39]) and eating symptoms (EDI, [40])
showed that the dimensions DIF and DDF were associated
with the severity of the eating disorder. In these studies,
associations have been reported with interoceptive aware-
ness deficit, feelings of inadequacy and interpersonal
mistrust, these being central symptom domains that are
associated with serious forms of AN [7,28,35].

However, some of these studies have serious limitations,
not only because the possible effects of dysphoric affects
were not taken into account (see [28] for a discussion on this
issue), but above all on account of a major psychometric bias
[7,35]. Indeed the instruments classically used to assess
alexithymia (TAS and TAS-20) and eating symptoms (EDI)
partially overlap. Certain items in the Toronto Alexithymia
scales (TAS and TAS-20) are directly derived from the EDI
interoceptive awareness scale. Thus an adjusted score needs
to be calculated for accurate study of the links between
alexithymia and eating symptoms using TAS scales and EDI
questionnaire (see [28] for further details).

Intriguingly, although alexithymia has been linked to both
intrapersonal and interpersonal effects [41,42], the question
of whether alexithymia is related to prosocial skills in AN is
still poorly understood. It is common to observe difficulties
in adapting socially in AN [43,44], which are described in
particular in professional or school environments, or in
leisure activities [43,45]. High levels of anxiety and social
avoidance [46], and a strong prevalence of social phobias
[47,48] have also been reported, which might contribute to
impairing social adjustment [45]. We believe that alexithy-
mia could be critically linked to these poor social adjustment
features in AN. This hypothesis is supported by existing
clinical studies amongst individuals with social phobias,
which showed that they have difficulties identifying and
describing their feelings (as measured on the TAS-20)
[49,50]. Another argument is provided by a recent study
amongst 319 students [51], which found positive correlations
between alexithymia scores (TAS-20) and social anxiety or
avoidance (as measured by a self-report version of the
Liebowitz social anxiety scale [52]). Regarding the different
dimensions of alexithymia, it is the difficulties in describing
feelings in particular that were found to be predictive of
anxiety and avoidance scores (on the basis of hierarchical
linear regression adjusting on depression and anxiety [51]).
However to our knowledge, no study to date has formally
explored the links between alexithymia and anxiety/social
avoidance amongst AN subjects.

The main aim of this research was to take account of the
methodological limitations of earlier studies so as to
contribute to determining how far alexithymia might be
linked to the severity of eating and interpersonal symptoms
in AN. To do this we used the data from a large sample of
anorexic adolescent girls followed over a period of 18
months after hospitalisation, taking account of the
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potentially confounding effect of dysphoric affects (depres-
sion and anxiety) and nutritional status, and also allowing for
the metric overlap of the instruments used (TAS/EDI). The
secondary objective was to determine the contribution of the
different dimensions of alexithymia to the severity of eating
and interpersonal symptoms in AN.

2. Methods

The data are derived from a randomised controlled trial on
the efficacy of family therapy (see [53] for detailed
description of the protocol).

2.1. Participants

Inclusion criteria: female subjects aged 13—21 years, with a
DSM-1V diagnosis of AN, aged under 19 at illness onset and
with an AN duration <3 years at admission to the hospital,
hospitalised in our inpatient unit for AN (Institut Mutualiste
Montsouris), and living in the Paris metropolitan area.

Exclusion criteria: inability to speak or read French, and/
or understand the interview questions, any metabolic
pathology interfering with eating or digestion (e.g. diabetes),
or psychotic disorder.

This study received approval from the Ile-de-France III
Ethics Committee and is in accordance with the terms of the
Helsinki declaration. Participants were asked to provide
informed consent after a time lapse for consideration.
Written consent was completed by the patients and their
parents. Prior to inclusion in the study, all participants were
hospitalised in our care unit for life-threatening physical and/
or mental states (including BMI below 14 and/or rapid
weight loss and/or compromised vital functions, severe
depression, high suicide risk, chronic under-nutrition with
low weight, and failure of out-patient care). Once the patient
was admitted, the objectives of hospitalisation were defined
by means of a weight contract establishing a discharge target
weight [53]. Although each patient and her parents were
informed of the study at admission, the inclusion occurred in
the second half of their hospital stay (i.e. half way towards
their target weight), at the time when the post-hospitalisation
programme is defined.

2.2. Assessment and procedures

The following instruments were used at each assessment
period:

Clinical interviews:

- the Mini Neuropsychiatric Interview (MINI [54]) is a
semi-structured interview that enables lifetime diagnosis
of psychiatric disorders according to DSM-IV criteria. It
enabled confirmation of the diagnosis of AN, identifica-
tion of the sub-type (restrictive AN-R; binge-purging
AN-BP), and diagnosis of comorbid disorders.

- the Global Outcome Assessment Scale (GOAS, [55,56]) is
a widely used measure of clinical status in anorexia nervosa

that is based on the investigation of the patient’s
functioning in 5 areas: nutritional status, menstrual
function, mental state, sexual adjustment, and socioeco-
nomic status. We used the Russell et al. [57] methodology
and defined outcome categories at 18 months [53].

the Liebowitz Social Anxiety Scale (LSAS [58,59]) is a
semi-structured interview enabling the evaluation of social
anxiety. Each item corresponds to a given situation for
which the levels of social anxiety and avoidance are
evaluated. This interview differentiates social situations of
interaction and performance. It provides six subscale
scores: fear of social interaction (FEAR SOC), fear of
performance (FEAR PERF), total fear (FEAR), avoidance
of social interaction (AVOID SOC), avoidance of
performance (AVOID PERF), and total avoidance
(AVOID). An overall total score is calculated by summing
the total fear and avoidance scores.

Self-report questionnaires:

- the 20-item Toronto Alexithymia Scale (TAS-20;
[39,60,61]) captures three interrelated, core alexithymic
features: difficulties identifying feelings (DIF), difficul-
ties describing feelings (DDF), and externally oriented,
concrete thinking (EOT). TAS-20 Total scores can be
classified into one of three categories [39]: alexithymic
(TAS-20 >61), intermediate (51 < TAS-20 < 61) and
non-alexithymic (TAS-20 <51).

the Eating Disorder Inventory (EDI, [40,62]) is a self-
report questionnaire which comprises 64 questions,
divided into eight subscales. Three subscales concern
eating disorder symptoms: drive for thinness (THIN),
bulimia (BUL) and body dissatisfaction (BODY). Five
subscales do not strictly adhere to diagnostic criteria for
the eating disorders but assess symptom domains
associated with problematic eating behaviours: perfec-
tionism (PERF), interpersonal distrust (DISTRUST),
ineffectiveness (INEF), maturity fear (MAT) and intero-
ceptive awareness (INTER). The score on each subscale
and the total score are calculated. It should be noted that 4
items of the TAS-20 are directly derived from the EDI
interoceptive awareness subscale [28]. To avoid biasing
our analyses, we removed these four items and calculated
two corrected scores: INTER C and EDI C that were used
in all analyses. Original and corrected scale scores were
highly correlated (INTER: .935; EDI: .998).

the Symptom Checklist (SCL-90, [63]) is a self-report
questionnaire assessing psychological distress and various
psychopathological symptoms. For the purpose of the
present analyses, we used only the depression and anxiety
scores, which can be derived from this instrument. The
SCL-90 Depression subscale (13 items) evaluates most of
the typical symptoms of depressive syndromes according to
current diagnostic criteria. Symptoms of dysphoric mood
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and affect as well as signs of withdrawal of life interest, lack
of motivation, and loss of vital energy are represented.
Feelings of hopelessness, thoughts of suicide, and cognitive
and somatic correlates of depression are also included. The
SCL-90 Anxiety subscale (10 items) is composed of an
evaluation of symptoms that are associated with manifest
anxiety. Nervousness, tension, and trembling as well as
feelings of terror and panic are included. Some somatic
correlates of anxiety are included as well.

2.3. Statistical methods

For descriptive statistics, numerical scores were sum-
marised as mean and standard deviation for each follow-up
period, after preliminary assessment of the shape of their
distribution using quantile plots. Comparisons between
continuous variables were performed using Wilcoxon tests,
and the association between categorical variables were tested
using Pearson’s chi-square tests.

Mixed-effects models were used to study the relationships
between TAS-20 and EDI or LSAS scores across time.
Estimations were performed using the unrestricted maximum
likelihood method, as implemented in the Ime R package.
Time of evaluation (inclusion, 6, 12 and 18 months) was
considered as a categorical fixed effect, and subjects were
considered as random effects to account for within-subject
correlation for trait measures. Out of the 60 patients
included, complete data for 51 participants were available
at 6 months, for 46 at 12 months, and for 50 at 18 months.
Fixed-effect covariates included: anxiety and depression
combined as a sum score, BMI, anorexia subtype, age at
onset of treatment, and treatment allocation. Likelihood ratio
tests were used to compare the nested models (with and
without covariates of interest), and asymptotic 95%
confidence intervals were derived for each model term.
Marginalised effect sizes were computed for the main
predictor of interest (TAS-20).

Multivariate links between TAS-20 and EDI or LSAS
were studied using partial least squares (PLS) regression.
Three ‘blocks’ or two-dimensional tables of data were
considered, each defined by the same number of subjects (n)
and different number of variables, arranged in columns. The
PLS method allows to build successive orthogonal linear
combinations of the original variables in each block such that
their covariance is maximal. In other words, it seeks latent
variables that account for a maximum of information
included in the block of predictors whilst allowing predicting
the block of response variables with minimal error. The
TAS-20 data were treated as n-by-3 block of predictors,
whilst EDI and LSAS data were treated as n-by-8 (THIN,
BUL, BODY, MAT, PERF, DISTRUST, INTER C, INEF)
and n-by-4 (FEAR SOC, FEAR PERF, AVOID SOC,
AVOID PERF) blocks of responses, respectively. All trait
scores were first residualised to remove the effects of
anxiety/depression and anorexia subtype. For the PLS, data
were analysed at baseline and 18 months (complete cases

only, n = 50). The number of latent components to retain
was chosen according to the mean square error of prediction
criterion (MSEP) using leave-one-out cross-validation. The
PLS results were analysed on the basis of variable loadings
and variable importance in projection, which reflect within-
block weighted contributions for each variable and their
relative impact in terms of explanatory power in predicting
the outcome variables; redundancy measures and correlation
between factor scores on the first components were used as
summary measures of average links between the two-block
data structure.

A fixed Type I error rate of 5% was considered for all
analyses, and Bonferroni correction was used where multiple
comparisons were involved. All analyses were carried out
using R version 2.12.1 [64].

3. Results
3.1. Participant characteristics

The descriptive statistics of the study participants are
presented in Table 1.

Sixty patients were included (mean age 16.0 years, SD
1.6, mean illness duration 16.6 months, SD 6.8). These
patients had been hospitalised for 21 weeks on average (SD
13.9) and it was the first hospitalisation for AN for 75%.

Regarding AN subtype at inclusion, 87% were restrictive
(AN-R, n = 52, mean age 15.8 years, SD 1.59) and 13%
binge-purging (AN-BP, n = 8, mean age 17.3 years, SD
2.4). Between-group comparisons showed that the AN-BP
were significantly older (mean difference = 1.46, SD = .65;
p =.046) and scored higher for EDI Bulimia (mean
difference = 5.19, SD = 1.0; p = .012).

As regards comorbidities, in our sample of 60 AN
subjects 17% (n = 10) also presented a current social phobia,
and 30% (n = 18) reported having experienced phobia in
their lifetime. For other current comorbidities on DSM-IV
axis 1, we observed 22% of the sample (n = 13) had
comorbid major depressive disorder, 2% (n = 1) panic
disorder, 13% (n = 8) agoraphobia, 20% (n = 12) obses-
sive-compulsive disorder and 17% (n = 10) generalised
anxiety disorder. There were no differences between AN-R
and AN-BP for observed prevalence of comorbidity.

At inclusion, 48.3% of the sample (n = 29) belonged to
the alexithymic category, 23.3% (n = 14) to the intermediate
category, and 28.3% (n=17) to the non-alexithymic
category.

Between inclusion and 18-month follow-up, the partici-
pants showed significant improvement for all the clinical
parameters considered, including menstrual status (see [53]
for more details). Nevertheless, amongst the 50 patients with
complete data at 18 months, only 22% (n = 11) belong to the
good or intermediate outcome categories as defined by
Russell et al. [57]. The 10 patients lost for the evaluation at
18 months (N = 5 in each treatment group) did not show any
significant difference regarding age (p = .80), current BMI
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Table 1
Descriptive statistics: mean (SD) scores and range at each time of assessment.
Inclusion 6 months 12 months 18 months

BMI 16.9 (1.1) [13.7-19.5] 16.8 (1.5) [12.9-20.1] 17.0 (1.8) [14.5-22.5] 17.8 (2.3) [14.2-24.3]

TAS-20 total 58.2 (11.7) [34-78] 53.4 (13) [24-79] 51.5 (13.1) [26-73] 50.7 (12.0) [24-72]
DIF 21.6 (6.5) [7-34] 19.2 (6.2) [7-33] 18.4 (6.3) [7-30] 17.2 (6.0) [7-30]
DDF 18.2 (4.9) [6-25] 15.9 (5.7) [5-25] 15.0 (5.3) [5-25] 15.3 (4.6) [5-24]
EOT 18.4 (4.5) [9-31] 18.3 (3.9) [8-30] 17.9 (5.2) [8-34] 17.7 (4.2) [10-28]

EDI total 60.7 (35.1) [7-135] 54.8 (34.7) [3-161] 50.2 (32.9) [3-131] 46.1 (27.7) [4-102]

EDI C total 57.0 (32.9) [7-130] 52.0 (32.9) [1-149] 47.8 (31.2) [3-128] 44.1 (26.4) [4-98]
THIN 9.6 (6.7) [0-21] 9.4 (7.1) [0-21] 8.9 (7.1) [0-21] 8.3 (6.9) [0-21]
BODY 13.0 (8.9) [0-27] 11.9 (8.1) [0-27] 10.5 (6.9) [0-27] 11.4 (8.2) [0-27]
BUL 1.5(3.2) [0-15] 1.9 (3.8) [0-16] 2.0 (4.8) [0-21] 1.8 (3.6) [0-14]
MAT 7.4 (6.3) [0-24] 7.0 (7.0) [0-24] 5.8 (6.4) [0-24] 4.4 (4.6) [0-21]
PERF 53 4.1) [0-17] 49 4.2) [0-15] 5.0 (4.4) [0-14] 43 (3.5 [0-16]
INTER 8.3 (6.2) [0-23] 7.0 (6.0) [0-26] 5.9 (5.6) [0-22] 5.0 (4.2) [0-15]
INTER C 45 (3.5 [0-14] 3934 [0-14] 3.5(3.5) [0-13] 3.0 (2.8) [0-10]
DISTRUST 6.2 (1.2) [0-18] 4.6 (4.3) [0-18] 4.4 (3.6) [0-13] 4.3 (3.0) [0-11]
INEF 9.5(7.7) [0-25] 8.3 (6.7) [0-25] 7.4 (6.6) [0-24] 6.7 (6.1) [0-23]

LSAS total 48.3 (31.3) [6—-128] 33.1 (27.9) [2-125] 33.2(29.7) [1-107] 27.2 (26.3) [0-116]
FEAR total 25.3 (16.1) [0-65] 18.9 (14.9) [0-62] 18.3 (16.6) [1-64] 15.3 (14.0) [0-65]
FEAR PERF 14.4 (9.4) [0-36] 11.4 (9.3) [0-37] 10.6 (9.4) [0-38] 9.2 (84) [0-38]
FEAR SOC 11.0 (7.3) [0-29] 8.3 (7.1) [0-29] 7.7 (1.7) [0-28] 6.1(6.2) [0-27]
AVOID total 22.9 (16.2) [2-63] 14.1 (13.3) [0-63] 14.2 (13.4) [0-46] 11.9 (12.7) [0-51]
AVOID PERF 12.25 (9.0) [1-35] 8.1 (8.4) [0-38] 7.7 (1.7) [0-27] 6.8 (7.6) [0-28]
AVOID SOC 10.7 (8.0) [0-28] 6.7 (6.8) [0-29] 6.2 (6.6) [0-23] 5.1 (5.6) [0-24]

SCL-90 DEP 1.08 (0.9) [0-3.2] 0.92 (0.8) [0-3.2] 0.88 (0.9) [0-3.5] 0.86 (0.9) [0-3.1]

SCL-90 ANX 0.74 (0.7) [0-2.9] 0.63 (0.7) [0-3.7] 0.59 (0.7) [0-2.3] 0.52 (0.6) [0-2.4]

(p = .70), AN subtype (p = .70) or illness duration (p = .80),
EDI scores (e.g. EDI total score p = .10), TAS-20 scores
(e.g. TAS-20 total score p = .09) or LSAS scores (e.g. LSAS
total score p = .60).

3.2. Evolution of the association between TAS-20 and LSAS
and EDI over time

Individual distributions of scores on the EDI or LSAS and
TAS-20 questionnaires, for each time of assessment, are
shown in Fig. 1 (la: TAS-20/EDI; 1b: TAS-20/LSAS). An
unconditional but time-specific regression line was added on
the graphical display to help gauge variations in their
relationships across time. As can be seen, over time, there
remains a clear positive association between LSAS or EDI
scores and TAS-20 scores, even if the relationship tends to be
of greater magnitude at baseline than at 18-month follow-up.

Results from the full model with EDI as the response
variable are summarised in Table 2a (parameter estimates
and standard errors, significance tests and associated 95%
confidence intervals). No significant effect of treatment
allocation was found (x?(1) =0.88, p = 0.349) and the
following analysis is based on the reduced model (without
treatment group). Anxiety and depression, anorexia subtype,
and TAS-20 scores were found to have a significant effect on
EDI scores, as confirmed by significant LR tests at the 5%
level. No significant interaction was found between time and
TAS-20 (x*(1) = 2.67, p = 0.446). The effect of time was
more clearly apparent after 6 months, with a decrease of
about 5 points on the EDI at the end of follow-up. Compared

to average unadjusted correlations observed at the four time
points (ranging from 0.560 at 18 months) to 0.687
(inclusion), this analysis confirms a clear relationship
between EDI and TAS-20, after taking into account anxiety
and depression, and anorexia subtype in the model.

Table 2b presents results from the regression of the
predictors of interest against the LSAS scale. Again,
treatment allocation appeared non-significant (x3(1) =
0.61, p = 0.434) and was therefore removed from the full
model. Anxiety and depression, as well as TAS-20 proved to
be significant at the 5% level (LR tests), but not anorexia
subtype. Time of visit showed a highly significant effect
(x*(1) = 35.50, p < 0.001), but the interaction between
TAS-20 and time appeared non-significant (x (1) = 5.77,
p = 0.124). The effect of time can be summarised as a
monotonous decrease of varying magnitude in LSAS scores
(45.1 points at baseline, 28.8 points at 18 months), with a
sharper decrease between inclusion and 6 months (—11.7
points, on average). The association between TAS-20 and
LSAS was on average of lesser magnitude, as were pairwise
correlations at each visit (ranging from 0.380 at 6 months to
0.556 at 18 months).

3.3. Multivariate two-block analyses of EDI or LSAS and
TAS-20

Fig. 2a (EDI/TAS-20) and 2b (LSAS/TAS-20) summarise
the main findings for the PLS regression. Each block or
questionnaire is depicted as a rectangle and associated
subscores are shown as ovals connected to them with arrows,
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Fig. 1. Joint distribution of TAS-20 and (a) EDI and (b) LSAS scores at each assessment time. AN subtypes are indicated with different symbols (AN-BP: circle;

AN-R: cross). An unconditional but time-specific regression line was added on the

at inclusion (dash and dot arrows) and at 18-month follow-up
(plain arrows). Factor loadings between or within blocks are
shown on top of each arrow.

At inclusion, the study of TAS-20 and EDI subscore
relationships showed that DIF and DDF were the scales
contributing the most to explaining their own block when
predicting EDI subscores. For the EDI, examination of
variable loadings on the first latent component indicated that
ineffectiveness (INEF), interoceptive awareness (INTER C),
and interpersonal distrust (DISTRUST) were more heavily
weighted, in increasing degrees of magnitude (Fig. 2a, dash
and dot arrows). The contribution of the variables DIF and

graphical display to help gauge variations in their relationships across time.

DDF was 0.82 and 1.53, respectively. Overall, TAS-20
subscales explained 43% of their own block whilst
accounting for 13% of the EDI block. Canonical correlation
between individual factor scores on the two first components
was estimated at 0.55.

At 18 months (Fig. 2a, plain arrows), DIF and DDF were
again found to considerably contribute to the first latent
component, but EOT loadings at 18 months reached 0.40
(compared to —0.02 at inclusion). The pattern of loadings for
EDI showed subtle changes too, again with INEF, INTER C,
DISTRUST, THIN (drive for thinness) and BODY (body
dissatisfaction). The contribution of the variables DIF and



A. Courty et al. / Comprehensive Psychiatry 56 (2015) 217-228 223

Table 2

Regression coefficients and standard error (SE) with associated p-values
(Wald tests) and 95% confidence interval (CI) for models including (a) EDI
and (b) LSAS as a response variable.

Term Estimate (SE) p-value  95% CI

a)
Intercept -5.17 (8.29) 0.534 [-21.57,11.23]
TAS-20 0.74 (0.15) <0.001 [0.45, 1.04]
Anxiety/depression 11.46 (1.27) <0.001 [8.95, 13.98]
Age onset 0.50 (1.22) 0.684 [—1.94, 2.94]
BMI 1.58 (0.84) 0.062 [-0.08, 3.23]
Anorexia subtype 14.81 (6.38) 0.024 [2.04, 27.6]
time: 6 mo 1.44 (2.86) 0.615 [-4.22,7.11]
time: 12 mo -2.16 (3.11) 0.49  [-8.31, 3.40]
time: 18 mo —3.99 (3.00) 0.187 [-9.93, 1.95]
SD subject, 95% 13.65[10.44.17.85] (-0.477) N =199

CI (ICC)

AIC 1694.47

b)
Intercept 7.11 (8.79) 042  [-10.27,24.48]
TAS-20 0.60 (0.15) 0.001 [0.30, 0.91]
Anxiety/depression 3.53(1.33) 0.009 [0.90, 6.17]
Age onset 0.42 (1.63) 0.795 [-2.83, 3.68]
BMI 1.18 (0.86) 0.172  [-0.52, 2.89]
Anorexia subtype —2.33 (8.44) 0.784 [-19.24, 14.58]
time: 6 mo -11.75 (2.72) 0.001 [-17.12, —6.37]
time: 12 mo —14.53 (2.99) 0.001 [-20.45, -8.61]
time: 18 mo —16.35 (2.88) 0.001 [-22.04, —10.65]

SD subject, 95%
CI (ICC)
AIC 1720.04

19.69 [15.75.24.61] (~0.680) N =200

Standard deviation for random effects (Subject) and 95% CI for intra-class
correlations are reported at the bottom of each table.

DDF was 1.06 and 1.18, respectively. Redundancy analysis
showed that TAS-20 subscales explained 60% of their own
block whilst accounting for 18% of the EDI block, with a
similar first canonical correlation of 0.55.

At inclusion, the study of TAS-20 and LSAS subscore
relationships showed that DDF was the scale contributing most
to explaining its own block when predicting LSAS subscores;
DIF and EOT loadings were found to be above 0.30 in contrast
to the preceding instance (TAS-20 and EDI) where EOT loading
was almost zero (Fig. 2b, dash and dot arrows). For the LSAS,
examination of variable loadings on the first latent component
indicated that no subscore was particularly prominent, and that
all contributed equally to the model. Redundancy analysis
showed that TAS-20 subscales explained 44% of their own
block whilst accounting for 7% of the LSAS block. Canonical
correlation between individual factor scores on the two first
components was estimated at 0.41.

At 18 months (Fig. 2b, plain arrows), study of TAS-20
and LSAS subscore relationships showed a similar pattern to
that observed at inclusion. Redundancy analysis showed that
TAS-20 subscales explained 59% of their own block whilst
accounting for 13% of the LSAS block. Canonical
correlation between individual factor scores on the two
first components was estimated at 0.50.

4. Discussion

This prospective study on a homogeneous sample of AN
adolescent girls (see inclusion criteria) was intended to
clarify links between alexithymia and two major character-
istics in AN: the level of eating symptoms and social anxiety.
The initial psychometric and clinical data show that the study
sample was representative of severe forms of AN (i.e.
requiring hospitalisation for life-threatening physical and/or
mental states, including BMI below 14 and/or rapid weight
loss and/or compromised vital functions, severe depression,
high suicide risk, chronic under-nutrition with low weight,
and failure of out-patient care) and this could account for the
fact the follow-up data show that less than a quarter of the
sample achieved good or intermediate medium-term out-
come (18 months in this instance, using Russell et al. [57]
categories) (see [53] and [65] for further discussion on
similar outcome categories at 1 and 2 years of follow up in
AN adolescents). In line with reports in the literature on the
presence of AN subtypes in relation to age [66], our sample
of adolescent girls for the large majority comprised patients
with restrictive-type AN, and these subjects were younger
than the AN-BP subjects.

As expected, at inclusion, the mean score for alexithymia in
this population was in the average range of those reported in
other studies (range between 53.3 and 64.1 in
[12,25,28,30,33]), and very close to the scores reported in
the two studies using the TAS-20 that specifically concerned a
population of adolescent girls with AN [17,18], but which did
not however distinguish AN subtypes (range [51.5-56.4]).
From a categorical viewpoint, using the original threshold
scores (rather than those recommended in the French language
version of the TAS-20, which are lower [60]), almost half the
patients belonged to the alexithymic category.

Regarding follow-up, despite the relative drop in
alexithymia scores at 18 months, the mean score on the
TAS-20 was still well above means scores found for control
populations (range between 36.8 and 46.6 in
[8,12,18,25,30,33,38]). Moreover, the EOT scores were
relatively stable over time, with no more than 1 point of
variation from the baseline (mean, 18.4, SD, 4.5) to 18-
month follow up (mean, 17.7, SD, 4.2). This temporal
stability was confirmed by the absence of association
between EOT scores and time using a mixed-effect model
(p = .252) and is consistent with other studies in other
clinical groups (e.g. [67]). Of an important note, our
statistical approach enabled to show that these results cannot
be attributable to changes in depression and anxiety scores.
Hence, this study adds to the literature suggesting that
alexithymia could be a vulnerability factor in certain mental
disorders (e.g. alcohol dependent patients [67]), and is in
favour of an alexithymic trait in anorexia nervosa.

However these results do not enable the conclusion that
alexithymia is linked to the severity of eating and
interpersonal symptoms in AN. Thus an approach using
mixed-effects models included in the present study enabled
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Fig. 2. Variable loadings for PLS regressions with TAS-20 and (a) EDI or (b) LSAS. Each block or questionnaire is depicted as a rectangle and associated
subscores are shown as ovals connected to them with arrows, at inclusion (dash and dot arrows) and at 18-month follow-up (plain arrows).

this link to be highlighted. There is indeed a close association
between alexithymia and clinical severity in AN, persisting
over time, and independent from the impact of dysphoric
affects and nutritional status. It is important to note that this
type of difficulty in interoception and emotional introspec-
tion, which characterises alexithymia, appears to be
implicated not only in the symptoms specifically related to
food and eating, but also in the social difficulties of anorexic
adolescent girls.

At this stage of the analyses, we were unable to determine
whether it is specifically certain dimensions of alexithymia
that are involved. This issue was then clarified by way of

multivariate regressions (PLS in this case). Compared to
simple correlation approaches, PLS regression aims to
construct linear combinations of subscale scores (subjected
to a constraint of maximising covariance), enabling in turn
the assessment of their relative contributions to the overall
association across composite scores. In the present analyses,
taking depression and anxiety (as measured by the SCL-90)
into account, a reliable association was found between TAS-
20 and EDI linear composites, where difficulties identifying
and describing feelings on the one hand, and interoceptive
awareness, feelings of ineffectiveness and of interpersonal
distrust on the other were the main contributors of this
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association. These results back up those reported by other
studies using the same measure, but that did not take account
of the potentially confounding effects of depression [7,28],
nor of the partial overlap of TAS-20 and the interoceptive
awareness subscale [7,35].

Moreover, we were able to show that this association is
lasting, with the same patterns of association at 18 months,
with an additional contribution from two dimensions that are
directly linked to eating symptoms: drive for thinness and
body dissatisfaction. Our study in a clinical population is the
first to have evidenced a direct link between dimensions
related to eating disorders (as measured with the EDI) and
alexithymia at a distance from the severe AN episode. Using
another measure of eating symptoms (EAT [68]), a study on
151 individuals with a current eating disorder (including 69
AN in acute phase) found a positive correlation between the
global alexithymia score (TAS-20) and the total score for
eating symptoms, but this correlation did not remain once the
effects of depression and anxiety were taken into account
[12]. It would be interesting to replicate the results of our
follow-up study in a larger population to confirm the stable
association of alexithymia with eating symptoms.

Whilst the analyses using the EDI provided arguments in
favour of the impact of the interpersonal effects of
alexithymia on the difficulties reported by AN subjects,
one of the specific features of this study is that it went further
in the exploration of this issue by using an instrument
assessing social anxiety and avoidance. Overall, the
multivariate regression (PLS) showed a reliable association
between TAS-20 and LSAS linear composites, whereby, on
the one hand, all the TAS-20 dimensions appeared to play a
part (but more particularly difficulties describing feelings)
and on the other, all the LSAS dimensions of anxiety and
avoidance, independently from the type of situation
encountered (interpersonal or performance). The same
pattern of association was observed at 18 months, apparently
with a stronger alexithymia/social anxiety relationship (as
shown by canonical correlations and redundancy analyses),
this being so independently from the overall relative decrease
in scores on the LSAS. This result is consistent with recent
literature according to which alexithymia, seen as a deficit in
emotional regulation, can critically influence social behav-
iours [41,42]. Our results are also in line with a study on a
sample of students [51], which pinpointed the dimension
difficulties describing feelings in relation to levels of social
anxiety and avoidance of the situations that cause it. Of
interest too, a recent study in adolescent girls at risk for
excessive weight gain and binge eating disorder established
that interpersonal deficit characteristics of eating disorders
are related to the level of alexithymia, which in turn are
related to the level of depression [69].

H. Bruch considered AN as a means for a subject of
bringing order to his or her own universe, and an attempt to
“freeze” time and relationships [3]. Personal mistrust has
been identified as a vulnerability factor for AN [70], and
appears associated with poor prognosis [71], in the same

manner as anxiety and social phobia [72]. Bagby and Taylor
have suggested that “lacking knowledge of their own
emotional experiences, alexithymic individuals cannot
readily imagine themselves in another person’s situation
and are consequently unempathetic and ineffective in
modulating the emotional states of others” [5]. In the present
study, alexithymia, interpersonal distrust, social anxiety and
avoidance were related. Interestingly, Ridout et al. [73]
reported an association between vulnerability towards
disordered eating, alexithymia and emotional labelling
abilities amongst non-clinical participants. There are still
too few studies on this topic, but results as a whole suggest
that in AN, alexithymia could lead patients to withdraw from
others and thus deprive themselves of the interpersonal
relationships that could provide resources to help them
overcome their illness.

4.1. Limitations and conclusion

A major limitation of the present study is the use of the TAS-
20 to measure alexithymia. First, although this instrument is
increasingly used in samples of adolescents [ 74—76] and despite
the fact the French version of the TAS-20 has been suggested to
have sufficient construct validity in a non-clinical Swiss
adolescent sample [77], a more recent study concluded its use
with teenage respondents is not recommended without
appropriate adaptation [78]. Moreover, though this scale is the
most widely used self-reports of alexithymia (and it was the one
internationally recommended and the only one available for
French speaking samples when our study was initiated at the end
of the 90’s; see [53]), it accounts for only three of the core
alexithymia dimensions [79]. This is an important issue since the
different dimensions of alexithymia can act differently
compared with the measure as a whole, as exemplified again
in the present study. Moreover, numerous research findings
raise the question whether it measures negative affects rather
than alexithymia itself in mental disorders (see [22,41] for a
recent discussion on this issue). To overcome these limitations
and confirm our results, future studies could be conducted using
the Bermond—Vorst Alexithymia Questionnaire (a self-report
assessing five core alexithymia dimensions and which has been
found to be less sensitive to negative affects [80]) or observer-
rated alexithymia measures, such as the Observer Alexithymia
Scale that has been found psychometrically valid in adolescents
and young adults with an eating disorder or with a cannabis use
disorder [8]. Regarding the evaluation of negative affects, their
potential confounding effects were accounted for in the present
study using the corresponding SCL-90 Depression and Anxiety
scores only. Hence, our results need to be replicated using other
assessments of negative affects. Other studies are also required
to confirm that the difficulties in recognising and communicat-
ing emotions do contribute to the poor emotional/interpersonnal
skills in less severe AN patients (e.g. outpatients and sub-
threshold AN), and to determine whether these difficulties
should constitute particular therapeutic targets. Finally, despite
the fact longitudinal studies can help to understand whether
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alexithymia is a core factor in the maintenance of the disorder,
only prospective developmental cohorts could ascertain it is
indeed involved in the onset of the disorder.

With these limitations in mind, in this longitudinal study
conducted amongst adolescents with severe forms of AN that
required hospitalisation, alexithymia proved to be closely
linked to characteristics of the illness that are both intra- and
inter-personal, this being so even at a distance from the acute
episode. The results corroborate the implication of alexithy-
mia in the severity of a number of the essential eating
disorder domains. This study fosters to look beyond ‘spotty’
symptoms in AN (such as severe emaciation or body image
distortions) and to encourage clinicians to identify patients
who particularly struggle with emotional introspection and
regulation. Unlike the EDI, most of the instruments (self-
reports or semi-structured interviews) used for the assess-
ment of the psychopathology associated with an eating
disorder do not investigate these difficulties. We suggest it
may be clinically relevant to train clinicians to probe AN
patients emotional skills, for instance by using an evaluation
grid such as the Observer Alexithymia Scale which covers
different facets of alexithymia. As regards therapeutic
interventions, there are indeed psycho-educational methods
[81] that can help patients understand and solve their
communication difficulties, enabling them to gain confi-
dence in their abilities to interact with others. Moreover,
independently from nutritional aspects, treatment pro-
grammes favouring the understanding and expression of
emotions as well as communicating with others effectively
(see for instance [82-84]) could contribute to gaining
emotion regulation skills and avoiding relational isolation
and chronic forms of severe AN.
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