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Abstract The 20-item Toronto Alexithymia Scale (TAS-20)
is a self-report questionnaire designed to measure the three
components of alexithymia; difficulty identifying feelings in
the self (DIF), difficulty describing feelings (DDF), and exter-
nally orientated thinking (EOT). We examined the scale’s psy-
chometric properties in Australian nonclinical (N = 428) and
psychiatric (N = 156) samples. In terms of factorial validity,
confirmatory factor analyses found the traditional 3-factor cor-
related model (DIF, DDF, EOT) to be the best and most par-
simonious solution, but it did not reach adequate levels of
goodness-of-fit in either sample. Several EOT items loaded
poorly on their intended factor, and a reverse-scored item
method factor was present; the factor structure of the scale
was invariant across both samples. A higher-order factor mod-
el (with a single higher-order factor) was slightly inferior to
the correlated models, but still tenable. The total scale score
and DIF and DDF subscales displayed sound internal consis-
tency, but the EOT subscale did not. We conclude that the
TAS-20 has, for the most part, adequate psychometric proper-
ties, though interpretation should focus only on the total scale
score and DIF and DDF subscales; we recommend the EOT
subscale score not be used. Implications for clinical use and
future revision of the scale are discussed.
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Introduction

Alexithymia (coined from the Greek, a = lack, lexis = words,
thymos = feeling) is a trait involving difficulties in the cogni-
tive processing of emotions (Nemiah and Sifneos 1970;
Nemiah 1984; Sifneos 1973; Sifneos 1996). Contemporary
theorists define it as multidimensional construct, comprised
of three interrelated (positively correlated) components: diffi-
culty identifying feelings in the self (DIF); difficulty describ-
ing feelings (DDF); and an externally orientated thinking style
(EOT) whereby one tends to not focus their attention on their
emotions.' In other words, people with high levels of
alexithymia rarely pay attention to their emotional states
(EOT) and have difficulty accurately appraising what those
states are (DIF, DDF) (Preece et al. 2017). Such difficulties are
understood to result from underdeveloped emotion schemas
(Bucci 1997; Lane and Schwartz 1987; Preece et al. 2017) and
the habitual use of experiential avoidance as an emotion reg-
ulation strategy (Bilotta et al. 2015; Coriale et al. 2012;
Panayiotou et al. 2015; Preece et al. 2017).

The trait is normally distributed in the general population
(Mattila et al. 2010; Parker et al. 2008) and is of substantial
interest to psychiatry. High levels of alexithymia are an im-
portant transdiagnostic risk factor for a range of psychopathol-
ogies (Taylor et al. 1999) and have been found to reduce the
efficacy of some psychotherapy approaches (Leweke et al.

! Some authors disagree with respect to how alexithymia should be de-
fined, positing that difficulty fantasising or reduced emotional reactivity
might also be components of the construct (e.g., Vorst and Bermond
2001). Most empirical work has, however, suggested that the latent struc-
ture of the construct is comprised of only DIF, DDF and EOT (for a
review, see Preece et al. 2017). We, hence, follow this empirically in-
formed three-component definition when defining alexithymia in this pa-
per. These are the three components that the TAS-20 is designed to assess
(Bagby et al. 1994), and this is how alexithymia is defined within the
attention-appraisal model of alexithymia (Preece et al. 2017).
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2009). The assessment of alexithymia is, hence, of import.
Several psychometric tools have been developed for this pur-
pose (for a review, see Bermond et al. 2015), with the most
widely used being a self-report questionnaire, the 20-item
Toronto Alexithymia Scale (TAS-20; Bagby et al. 1994).

The TAS-20 has 20 items designed to measure the three
components of alexithymia (DIF, 7 items; DDF, 5 items; EOT,
8 items). Each item is comprised of a statement which respon-
dents rate on a 5-point Likert scale. Standard scoring involves
the calculation of a subscale score for DIF, DDF and EOT, and
the summation of all items into a total scale score as a marker
of overall alexithymia. Higher scores indicate higher levels of
alexithymia. Five items (four EOT items and one DDF item)
are reverse-scored by the examiner because their content de-
scribes a low level of alexithymia.

Although there is a growing body of literature examining the
psychometric properties of the TAS-20, we consider that five
key issues remain unresolved. (1) It is unclear whether the
factor structure of the scale is best represented by three or four
first-order factors. (2) TAS-20 total and subscale scores are
often compared across nonclinical and psychiatric groups, for
such comparisons to be meaningful it must be demonstrated
that the factor structure of the TAS-20 is invariant across these
populations (Cheung and Rensvold 1999), but little research
has examined the factorial invariance of the scale. (3) The cal-
culation of a total scale score assumes that the first-order factors
(subscales) of the TAS-20 load meaningfully together onto a
single higher-order factor (Brown 2014), but few studies have
examined whether this is the case. We also have some concerns
about (4) the content validity of several EOT items and (5) the
often low internal consistency of the EOT subscale. To deter-
mine the adequacy of the TAS-20 as a measure of alexithymia
these issues require further examination.

The purpose of this study is to provide clarity on these five
issues by examining the psychometric properties of the TAS-
20 in nonclinical and psychiatric populations. In the remainder
of this introduction, we firstly critique the content validity of
the TAS-20 and then summarise the existing psychometric
literature with respect to the factor structure, concurrent/cri-
terion validity, and internal consistency reliability of the scale.

Content Validity

Our view of the content validity of the TAS-20 is that whilst all
the DIF and DDF items appear satisfactory, only three of the
eight EOT items appear to be satisfactory. We consider all the
DIF and DDF items to have satisfactory content validity be-
cause they all reference one’s ability to recognise, differentiate,
or communicate internal feelings. Likewise, we consider three
of the eight EOT items to have satisfactory content validity
because these three items reference one’s tendency to focus
attention on their emotions, and this what we (Preece et al.
2017) and others (e.g., Vorst and Bermond 2001) consider to

be the core of EOT. The other five EOT items, however, we
consider potentially problematic, because they do not share this
same emphasis. Namely, EOT item 16 and item 20 concern
one’s preference for different entertainment genres or an aver-
sion to analysing entertainment shows too closely, whereas
EOT item 5 and item 8 refer to a tendency to analyse everyday
events, and item 18 is about one’s capacity to form close inter-
personal relationships. Thus, although some of these five EOT
items mention emotion related phenomena, they seem to move
away from the theoretical definition of EOT.

Factor Structure

Several items of the EOT subscale have, indeed, been found to
load poorly (factor loading < .40) on their intended latent factor
in most factor analytic work (e.g., items 8, 10, 15, 16, and 20 in
Bagby et al. 1994; items 5, 8, 16 and 20 in Koch et al. 2015;
items 8, 18, 19 and 20 in Meganck et al. 2008). Nonetheless, in
line with the theoretical structure of the alexithymia construct,
most early studies (e.g., Bach et al. 1996; Bagby et al. 1994;
Bressi et al. 1996; Loas et al. 2001; Pandey et al. 1996) found
that the scale conformed to a correlated 3-factor structure (com-
prised of positively correlated DIF, DDF, and EOT factors)
when assessed via exploratory or confirmatory factor analyses.
The overall goodness-of-fit of this 3-factor correlated model
has often been adequate across nonclinical and psychiatric sam-
ples, but results have been equivocal, with some later studies
finding inadequate levels of fit (Cleland et al. 2005; Haviland
and Reise 1996; Koch et al. 2015; Kooiman et al. 2002; Mattila
etal. 2010; Thorberg et al. 2010; Watters et al. 2016; Zech et al.
1999) or finding an alternate 2-factor correlated model or 4-
factor correlated model to be superior.

The alternate 2-factor correlated model (DIF/DDF, EOT)
was endorsed by Kooiman et al. (2002), Erni et al. (1997), and
Loas et al. (1996) on the basis of their EFA results showing
that the DIF and DDF items loaded on the same factor. The
use of EFA is, however, considered less appropriate than CFA
when a clear hypothesis about factor structure is present
(Fabrigar et al. 1999), and when CFA has been used, the 3-
factor correlated model (DIF, DDF, EOT) has always been
found to be superior to the 2-factor correlated model (see
e.g., Meganck et al. 2008; Zhu et al. 2007); hence there is little
psychometric support for the 2-factor correlated model. More
convincing evidence is emerging, though, for a 4-factor cor-
related model (DIF, DDF, PR, IM) where the EOT factor is
split into separate pragmatic thinking (PR, 3 items) and lack of
importance of emotions (IM, 5 items) factors. The distinction
between PR and IM roughly corresponds to a separation be-
tween those EOT items which directly reference emotions
(IM) and those that do not (PR).

Six CFA studies have directly assessed this 4-factor corre-
lated model (Gignac et al. 2007; Meganck et al. 2008; Miiller
etal. 2003; Tsaousis et al. 2010; Watters et al. 2016; Zhu et al.

@ Springer



278

J Psychopathol Behav Assess (2018) 40:276-287

2007).% In nonclinical samples, four out of six studies support-
ed the 4-factor correlated model over the 3-factor correlated
model (Gignac et al. 2007; Miiller et al. 2003; Watters et al.
2016; Zhu et al. 2007), but in clinical samples the 4-factor
correlated model has only been supported in one out of three
studies (Miiller et al. 2003). Thus the psychiatric status of the
sample might influence the factor structure obtained; a distinc-
tion between PR and IM may be more common in nonclinical
samples. Only one study has, however, formally examined the
factorial invariance of the TAS-20 across nonclinical and psy-
chiatric samples (Meganck et al. 2008); in this study, it was
found that the 3-factor correlated model was partially invari-
ant across Belgian nonclinical and psychiatric samples, with
only one item varying.

Of note, in all but two of the abovementioned studies
(Gignac et al. 2007; Meganck et al. 2008) the higher-order
factor structure of the TAS-20 was not examined. This trend
is unfortunate, as researchers using the TAS-20 frequently use
only the total scale score (e.g., McGillivray et al. 2017) and
the summing of the subscales into a total scale score assumes
that all subscales (first-order factors) load meaningfully on a
single higher-order factor. This assumption must therefore be
confirmed statistically before the total scale score can be used
confidently (Brown 2014). Promisingly though, in the two
studies to examine a 3-factor higher-order model (where the
DIF, DDF and EOT first-order factors were specified to load
onto a single higher-order factor) the results offered tentative
support for the presence of a higher-order factor (Gignac et al.
2007; Meganck et al. 2008). Further studies are needed, how-
ever, to establish the suitability of deriving a total scale score
across various populations.

Some authors have also recently begun to examine whether
a reverse-scored item method factor might be present in the
TAS-20. This has been motivated by findings within the gen-
eral psychometric literature whereby reverse-scored items in
self-report scales are often found to have a problematic influ-
ence on factor structure (e.g., van Sonderen et al. 2013). Such
an influence is, typically, tested via CFA whereby an addition-
al factor (a method factor) is specified in the model. To date,
four CFA studies have used this approach with the TAS-20
(Meganck et al. 2008; Mattila et al. 2010; Watters et al. 2016;
Gignac et al. 2007), with a majority finding a prominent meth-
od effect. Because most of the TAS-20’s reverse-scored items
are concentrated in the EOT subscale (four reverse-scored
items), some authors have subsequently speculated that this
method effect may be the cause of the EOT subscale’s low
internal consistency (e.g., Meganck et al. 2008). To date, how-
ever, no studies have examined the internal consistency of the
EOT subscale when the reverse-scored items are excluded.

2 In one of these studies, Gignac et al. (2007), the 4-factor correlated model
was assessed as part of a bifactor model, with a general alexithymia factor also
included in the model loading on all the items.
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Concurrent and Criterion Validity

Though there are concerns about some aspects of the TAS-
20’s internal psychometrics, the scale as a whole does still
seem to measure a variable relevant to psychopathology
(Taylor and Bagby 2004). The TAS-20 total scale can dis-
criminate between psychiatric and nonclinical populations
(e.g., McGillivray et al. 2017), and is strongly associated with
self-reported psychological distress (e.g., Leising et al., 2009)
and emotion regulation difficulties (e.g., Swart et al., 2009).
The TAS-20 also correlates highly with other measures of
alexithymia, and displays evidence of convergent and dis-
criminant validity at a subscale level (e.g., Bagby et al.
2006; Preece et al. 2017; Vorst and Bermond 2001). Preece
et al. (2017), for example, found in a nonclinical sample that
the TAS-20 EOT subscale score correlated highly with other
self-report measures of EOT (namely, subscales of the
Bermond-Vorst Alexithymia Questionnaire [BVAQ; Vorst
and Bermond 2001] and the Difficulties in Emotion
Regulation Scale [DERS; Gratz and Roemer 2004]) and, in
factor analysis, loaded on the same underlying factor as these
other EOT measures. Some of the variance in the TAS-20
EOT subscale score does therefore appear to capture its
intended construct.

Internal Consistency Reliability

In almost all studies, however, the internal consistency reli-
ability of the EOT subscale has been below .70 and is fre-
quently below .60 (e.g., Cleland et al. 2005; Kooiman et al.
2002; Loas et al., 2001; Taylor et al. 2003; Thorberg et al.
2010; but see Parker et al. 2003), indicating that more than
50% of the variance in this subscale score is usually attribut-
able to error variance. Most psychometricians agree that the
reliability coefficient of a scale score must be at least .70 for it
to be useful for research purposes, and ideally around .90 if it
is to be used in clinical decision making (e.g., Groth-Marnat,
2009). Hence, whilst the TAS-20 total scale score and DIF and
DDF subscales have regularly met these standards, the EOT
subscale has not (for a review, see Kooiman et al. 2002). We
know of one study that has reported on the reliability of the
EOT subscale when it is split into PR and IM subscales, and in
this instance, the PR and IM subscales also had poor internal
consistency (o < .56; Miiller et al. 2003).

Purpose of the Present Study

To clarify the psychometric strengths and limitations of the
TAS-20, the purpose of this study is to comprehensively exam-
ine the factor structure, factorial invariance and internal consis-
tency of the TAS-20 across nonclinical and psychiatric samples.
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Method
Participants and Procedure

All participants were English speaking and current residents
of Australia.

Nonclinical Sample The nonclinical sample was comprised of
428 adults (60.5% female) with an average age of 41.62
(SD = 16.77, range = 18-83). The distribution of educational
attainment within this sample was, roughly, similar to that of
the Australian population as a whole (Australian Bureau of
Statistics 2016). For 30.4% their highest level of completed
education was high school, for 36% it was a technical diploma,
and for 33.4% it was a university degree. Under one quarter of
the participants (21.5%) were currently studying at university.
The nonclinical sample completed the TAS-20 as part of a
battery of psychological questionnaires administered via an
anonymous online survey. Participants were recruited via three
avenues: an online survey recruiting company (Qualtrics
panels), an advertisement placed on a social media website,
or an advertisement placed on the unit website of an undergrad-
uate psychology course.> Some additional participants (1 = 47,
recruited in the same manner) also completed the survey, but
their data was excluded during quality screening because they
failed at least one of three attention check questions and/or
completed the survey impossibly quickly (suggesting inatten-
tive responding). Participants in the nonclinical sample were
required to complete all items in order to submit the online
survey, hence there were no missing items.

Psychiatric Sample The psychiatric sample was comprised of
156 adults. These patients had been diagnosed (by a psychia-
trist) with a psychiatric disorder using the ICD-10 and were
attending an outpatient group psychotherapy program at
Fremantle hospital in Western Australia. In terms of primary
diagnosis, the most common ICD-10 diagnostic category was
mood (affective) disorders (F30-F39; 49.4%), then neurotic,
stress related and somatoform disorders (F40-F49; 26.9%),
disorders of adult personality and behaviour (F60-F69;
14.1%), schizophrenia, schizotypal and delusional disorders
(F20-F29; 6.4%), and behavioural syndromes associated with
physiological disturbances and physical factors (FS0-F59;
0.6%). Diagnostic information was unavailable for 2.6% of
the patients. Compared to the nonclinical sample, the propor-
tion of females was slightly higher in the psychiatric sample
(71.2%) and the average age was slightly lower (M = 41.10,
SD = 12.17, range = 18-66). The proportion of university

3 Some undergraduate students were included in the nonclinical sample in
order to (1) increase the size of the sample and (2) make the distribution of
age and gender in the nonclinical sample closer to that of the psychiatric
sample.

graduates was also lower in this sample (22.4%); for 50% high
school was their highest level of completed education, and for
18.6% it was a technical diploma. Prior to the completion of
their first group psychotherapy session, patients completed the
TAS-20 as part of a battery of psychological questionnaires.
Completion of the scale was supervised by a clinical psychol-
ogist. Some additional patients (n = 19, recruited in the same
manner) also completed the TAS-20, but did not complete
enough items for their data to be used (data were missing for
more than one item in a subscale, or more than two items
overall; G. Taylor, personal communication, 28 April, 2016).
Of'the 156 patients remaining in the sample, 18 had an accept-
able level of missing data and missing items were replaced
using the expectation maximisation method (Gold and Bentler
2000).

Materials

20-Item Toronto Alexithymia Scale The TAS-20 (Bagby
et al. 1994) is a 20-item measure of alexithymia. Items are
intended to correspond to three subscales; DIF (7 items, e.g.,
“I am often confused about what emotion I am feeling”), DDF
(5 items, e.g., “It is difficult for me to find the right words for
my feelings”), and EOT (8 items, e.g., “Being in touch with
emotions is essential” [reverse-scored]). All items are also
summed into a total scale score as a marker of overall
alexithymia. Each item is comprised of a statement that re-
spondents score on a 5-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). Higher scores indi-
cate higher levels of alexithymia. Five items (four of which are
in the EOT subscale) are reverse-scored items.

Analysis

CFAs were conducted using AMOS 24, all other analyses
used SPSS 24. Item scores for the TAS-20 were reasonably
normally distributed in both samples (maximum skew-
ness = 1.05, maximum kurtosis = —1.33).

Factor Structure Using a series of CFAs (maximum likeli-
hood estimation based on a Pearson covariance matrix), we
analysed the factor structure of the TAS-20 in the nonclinical
and psychiatric samples separately.

In the first phase of our CFA testing, we examined three
basic first-order models to determine which first-order struc-
ture best represented the TAS-20 (see Fig. 1). These first-order
factor structures were: a 1-factor model (where all items were
specified to load onto a single factor), the traditional 3-factor
correlated model (where items were specified to load on either
a DIF, DDF, or EOT factor), and the 4-factor correlated model
(where the EOT factor was split, and items were specified to
load on either a DIF, DDF, PR, or IM factor).
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1-factor model

Fig. 1 The assessed confirmatory factor analysis models for the TAS-20.
Note. Item error terms are not displayed. Alexi = alexithymia,
DIF = difficulty identifying feelings, DDF = difficulty describing

The goodness-of-fit of the CFA models was judged based
on the pattern of factor loadings and intercorrelations within
each model (Marsh et al. 2004), and three fit indices: the
comparative fit index (CFI), Tucker-Lewis index (TLI), and
root mean square error of approximation (RMSEA). These
three fit indices were selected as they are considered to be
among the best indicators of model fit (Byrmne 2016). CFI
and TLI values > .90 were judged to indicate acceptable fit,
as were RMSEA values < .08 (Bentler and Bonett 1980;
Browne and Cudeck 1992; Marsh et al. 2004). The models
were also directly compared using the Akaike Information
Criterion (AIC) and change in CFIL. AIC includes a penalty
for more complex models, with lower AIC values indicating
better levels of fit; a difference between CFI values of > .01
also indicates a better fitting model (Byrne 2016; Cheung and
Rensvold 2002). Factor loadings > .40 were considered mean-
ingful loadings (Stevens 1992).

Reverse-Scored Item Method Factor Once the best of these
first-order factor models had been determined, we then tested
the best model with the addition of a method factor loading on
the reverse-scored items. This method factor was specified to
be orthogonal to the other first-order factors in the model (see
Fig. 1). Models that include the method factor are denoted
with the label ‘+method’.

@ Springer

3-factor higher-order model

3-factor correlated model + method

feelings, EOT = externally orientated thinking, PR = pragmatic
thinking, IM = lack of importance of emotions, method = reverse-
scored item method factor

Higher-Order Factor We then examined a higher-order ver-
sion of the best fitting first-order model. In this higher-order
model, the first-order factors were specified to load on a single
higher-order factor (see Fig. 1).

Factorial Invariance The best fitting model for the nonclin-
ical and psychiatric samples was then examined in terms of
whether it was invariant across the samples. Following the
procedure outlined by Byrne (2016), a baseline configural
model was firstly tested with no equality constraints imposed;
a measurement model was then tested with all factor loadings
constrained to be equal across the samples; and a structural
model was tested with all factor loadings and factor covari-
ances constrained to be equal. A difference in CFI of < .01
between the configural model and the measurement and struc-
tural models was required for the factor structure to be judged
as invariant (Cheung and Rensvold 2002).

Internal Consistency Reliability Cronbach’s alpha reliability
coefficients were calculated for both samples. We also calcu-
lated Cronbach’s alpha for a 15-item version of the scale that
had all the reverse-scored items removed. Cronbach’s alpha >
.70 was used as the criteria for acceptable levels of reliability
(Groth-Marnat 2009).
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Results
Descriptive Statistics

Descriptive statistics are displayed in Table 1.

Factor Structure

CFAs of the 1-factor model, 3-factor correlated model, and 4-
factor correlated model, indicated that the 3-factor correlated
model was the best of the first-order factor solutions in both
samples (see Table 2).

The 3-factor correlated model was significantly better
fitting than the 1-factor model, indicating that the TAS-20
was measuring a multidimensional construct. The 4-factor
correlated model offered no advantage over the 3-factor cor-
related model in either sample, indicating that splitting EOT
into IM and PR was unnecessary. The 3-factor correlated
model and 4-factor correlated model were roughly equivalent
in terms of fit (ACFI < .01), but because the 3-factor correlat-
ed model was more parsimonious, it was selected as the best.
Factor intercorrelations in the 3-factor correlated model were
consistent with the theoretical structure of the alexithymia
construct, with the DIF, DDF and EOT factors all being sig-
nificantly positively correlated (see Table 3). However, none
of these models reached acceptable levels of fit. According to
RMSEA, the 3-factor correlated model demonstrated margin-
al levels of fit in the nonclinical sample and acceptable levels
of fit in the psychiatric sample, but CFI and TLI indicated very
poor levels of fit in both samples. Overall fit was, therefore,
deemed to be inadequate. Inspection of factor loadings (see
Table 4) for the 3-factor correlated model revealed that four
items (EOT items 5, 16, 18, 20) had poor loadings in the
nonclinical sample, and five items (EOT items 5, 10, 16, 20;
DDF item 4) had poor loadings in the psychiatric sample.
Most of these items were reverse-scored items.

Reverse-Scored Item Method Factor The addition of the
method factor substantially improved the fit of the 3-factor

Table 1  Descriptive statistics and Cronbach’s alpha reliability
coefficients for the TAS-20 in the nonclinical and psychiatric samples

Nonclinical sample Psychiatric sample

M SD o M SD o
Total scale 47.08 12.36 .87 59.26 12.42 .86
DIF 14.82 6.05 .87 22.93 6.42 .87
DDF 12.75 4.72 .82 15.73 4.39 74
EOT 19.51 4.73 .64 20.60 4.75 .61

DIF, difficulty identifying feelings; DDF, difficulty describing feelings;
EOT, externally orientated thinking

correlated model (see Table 2). The 3-factor correlated mod-
el + method demonstrated acceptable levels of fit in both sam-
ples according to RMSEA, though fit was still unacceptable
according to CFI and TLI. Inspection of factor loadings indi-
cated that either four (in the nonclinical sample) or all (in the
psychiatric sample) of the reverse-scored items loaded more
heavily on the method factor than on their intended
alexithymia factor. With the method-factor added, a greater
number of items displayed poor loadings on their intended
substantiative factor (in the nonclinical sample, EOT items
5, 8, 18, 19, and 20; in the psychiatric sample, EOT items 5,
10, 16, 18, 19 and DDF item 4). The size of the positive
correlation between the EOT factor and the DIF and DDF
factors was also larger in the 3-factor correlated model + meth-
od, suggesting that by removing the variance attributable to
the method factor, the remaining EOT factor was more closely
related to DIF and DDF (see Table 3).

As the overall fit of the 3-factor correlated model + method,
nonetheless, remained unacceptable we inspected modifica-
tion indices for further sources of misspecification. In both
samples, there was a large covariance between the error terms
of two DIF items, items 3 and 7 (both items refer to being
confused by physical sensations in the body). Allowing for
this error covariance in the model (models including this co-
variance are denoted by the label ‘+covariance’) substantially
improved the fit of the factor solution. The 3-factor correlated
model + method + coviariance, however, still did not quite
reach globally acceptable levels of fit. In the nonclinical sam-
ple, RMSEA and CFI indicated acceptable fit whilst TLI in-
dicated marginal fit; in the psychiatric sample RMSEA indi-
cated acceptable fit and CFI and TLI indicated marginal fit
(see Table 2). Ultimately, the poor factor loadings of several
EOT items seemed to supress fit index values.

Higher-Order Factor Higher-order versions of the first-order
correlated models produced slight decrements in fit in both
samples (see Table 2). Nonetheless, in the 3-factor higher-order
model, the DIF, DDF and EOT factors all loaded highly and
significantly on the higher-order factor in both samples (higher-
order factor loadings for the nonclinical sample, DIF = .86,
DDF = .85, EOT = .61, ps < .01; for the psychiatric sample,
DIF = .87, DDF = 1.02, EOT = .56, ps < .01), and this higher-
order model was not substantially worse fitting than the 3-factor
correlated model (ACFI < .01). Thus, whilst the relationship
between DIF, DDF and EOT could not be perfectly accounted
for by a single higher-order factor, there did appear to be
enough common variance explained by the higher-order factor
to support the calculation of a total scale score.

Factorial Invariance Having established that the 3-factor
correlated model + method + covariance was the best fitting
model in the nonclinical and psychiatric samples, we then
tested the factorial invariance of this model across the two
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Table 2  Goodness-of-fit index values for the assessed confirmatory factor analysis models for the nonclinical and psychiatric samples

Model x2 dph CFI TLI RMSEA (90%CI) AIC
Nonclinical sample
First-order models
1-factor model 1051.313 (170) 700 .665 110 (.104-.117) 1131.313
3-factor correlated model 646.768 (167) .837 814 .082 (.075-.089) 732.768
4-factor correlated model 641.748 (164) .837 812 .083 (.076-.089) 733.748
Models with a method factor
3-factor correlated model + method 560.157 (162) .865 .841 .076 (.069-.083) 656.157
3-factor correlated model + method + covariance 456.117 (161) .900 881 .066 (.058-.073) 554.117
Higher-order models
3-factor higher-order model 667.147 (168) .830 .808 .083 (.077-.090) 751.147
3-factor higher-order model + method 557.780 (163) .859 .835 .077 (.070-.084) 671.780
3-factor higher-order model + method + covariance 471.329 (162) .895 877 .067 (.060—.074) 567.329
Psychiatric sample
First-order models
1-factor model 412.591 (170) 756 727 .096 (.084—.108) 492.591
3-factor correlated model 337.272 (167) .829 .805 .081 (.069—.094) 423.272
4-factor correlated model 330.024 (164) .833 .807 .081 (.068-.093) 422.024
Models with a method factor
3-factor correlated model + method 286.835 (162) 874 853 .071 (.057-.084) 382.835
3-factor correlated model + method + covariance 267.471 (161) .893 .874 .065 (.051-.079) 365.471
Higher-order models
3-factor higher-order model 344.529 (168) .822 799 .082 (.070-.095) 428.529
3-factor higher-order model + method 290.711 (163) .872 .850 .071 (.058-.084) 384.711
3-factor higher-order model + method + covariance 271.032 (162) .890 871 .066 (.052-.079) 367.032

For all examined models, X2 p<.001

CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; A/C, Akaike information criterion; CJ,

confidence interval

samples. Compared to the configural model, the measurement
model and structural model were not substantially worse
fitting (ACFI < .01); thus, the factor structure of the TAS-20
was invariant across our nonclinical and psychiatric samples
(see Table 5).

Internal Consistency Reliability

In both samples, the internal consistency of the TAS-20 total
scale score and DIF and DDF subscales was acceptable, how-
ever, the EOT subscale had unacceptably low levels of internal
consistency (see Table 1). Splitting the EOT subscale into PR
and IM subscales did not improve its internal consistency (for
the nonclinical sample, PR o = .30, IM « = .57, for the psy-
chiatric sample, PR o« = .33, IM o = .54) nor did the removal
of the reverse-scored items (for the nonclinical sample, EOT
[four items] o = .58; for the psychiatric sample, EOT [four
items] o = .55).

Discussion

Our purpose in this study was to examine the psychometric
properties of the TAS-20 in nonclinical and psychiatric sam-
ples. Our findings suggest that the TAS-20 has, for the most
part, adequate psychometric properties and operates similarly

@ Springer

across these populations, though the EOT subscale and the
reverse-scored items appear problematic.

The factor structure of the TAS-20 was broadly consistent
with the established theoretical structure of the alexithymia con-
struct (Preece et al. 2017). Out of the examined first-order cor-
related models, the 3-factor correlated model (DIF, DDF, EOT)
was the best and most parsimonious solution in both samples.
This finding is consistent with the majority of previous literature
(c.g., Bagby et al. 1994; Bressi et al. 1996; Loas et al. 2001,
Meganck et al. 2008), though it is inconsistent with some recent
studies that endorsed the 4-factor correlated model (DIF, DDF,
IM. PR), particularly in nonclinical samples (Gignac et al. 2007;
Miiller et al. 2003; Watters et al. 2016; Zhu et al. 2007). Earlier
we speculated, based on these other recent studies, that the 4-
factor correlated model might more commonly emerge in non-
clinical (as opposed to psychiatric) samples, but our data suggest
that psychiatric status is an inadequate explanation for these
differences. Language differences are also an inadequate expla-
nation, as some studies using the same (English) version of the
scale have previously supported the 4-factor correlated model
(Gignac et al. 2007; Watters et al. 2016). Sample demographics
could account for some of these differences, but ultimately we
consider our results to highlight that it is, practically speaking,
somewhat arbitrary to decide between three and four first-order
factors, because the EOT items perform poorly (i.e., exhibit low
internal consistency) regardless of whether they are grouped into
EOT, PR, or IM subscales (see also, Miiller et al. 2003). In turn,
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Table 3  For the nonclinical and psychiatric samples, estimated factor
intercorrelations for the 3-factor correlated model, the 3-factor correlated
model + method, and the 4-factor correlated model

Model/Factor F1 F2 F3 F4

3-factor correlated model -

F1 DIF - .876% 3657 -

F2 DDF 127 - L6057 -

F3 EOT 441 .616%* - -
3-factor correlated model + method

F1 DIF - 880 4767 -

F2 DDF 7607 - .660** -

F3 EOT 4667 L6897 - -
4-factor correlated model

F1 DIF - BTTH* .542%%* 246*

F2 DDF J127H* - .612%%* 528%*

F3 PR A36%* 4967 - 815%*

F4 IM 4297 637 .878** -

Correlations below the diagonal are for the nonclinical sample, those
above the diagonal are for the psychiatric sample

DIF, difficulty identifying feelings; DDF, difficulty describing feelings;
EOT, externally orientated thinking; PR, pragmatic thinking; /M, lack of
importance of emotions

#p < 01, *p < .05

whilst the 3-factor correlated model was superior to the one and
four factor models in our samples, it failed to reach acceptable
levels of goodness-of-fit. These fit issues seemed attributable to
two issues; (1) several EOT items had poor factor loadings and
(2) a reverse-scored item method factor was present.

Our finding that several EOT items displayed poor factor
loadings is not unexpected, as most studies have reported poor
factor loadings for multiple EOT items (e.g., Kooiman et al.
2002). Some authors had posited that these issues may be
caused by the reverse-scored nature of half the EOT items
(e.g., Meganck et al. 2008), and there was indeed a reverse-
scored method factor in our data. The addition of this method
factor substantially improved the fit of the 3-factor correlated
model in both our samples, and at least four of the reverse-
scored items loaded more heavily on the method factor than
their intended alexithymia factor. The 3-factor correlated mod-
el + method + covariance was invariant across the samples,
suggesting that our nonclinical and psychiatric populations
were similarly affected by the method factor. The method
factor could not, however, fully explain the problems of the
EOT subscale, because several non-reverse-scored EOT items
also had poor loadings and removing the reverse-scored items
did not improve the low internal consistency of this subscale.
Of note, when the reverse-scored items were removed, three
of the four remaining EOT items were items that we consid-
ered to have unsatisfactory content validity. These results are,
therefore, in line with our critique of the content validity of the
EOT subscale.

That said, consistent with the previous findings of Gignac
etal. (2007) and Meganck et al. (2008), the EOT factor, along-
side the DIF and DDF factors, did still load meaningfully on a
single higher-order factor in our samples. This suggests that
some of the variance in the EOT factor score does capture a
construct relevant to alexithymia. Ultimately though, similar
to previous psychometric investigations (e.g., Kooiman et al.
2002; Meganck et al. 2008; Miiller et al. 2003), we found that
information garnered about EOT from the TAS-20 is not suf-
ficiently robust. Whilst the TAS-20 total scale score and DIF
and DDF subscales had acceptable levels of internal consis-
tency reliability, the internal consistency of the EOT subscale
was unacceptably low across both samples. These reliability
issues, as aforementioned, were not improved by removing
the reverse-scored items, nor were they improved by splitting
the EOT subscale into PR and IM.

Implications

It is a concern that across our samples, regardless of the psy-
chiatric status of the respondent, none of the theoretically in-
formed factor structures for the TAS-20 displayed globally
good levels of fit. Even when the method effect is accounted
for, the content validity problems of several EOT items appear
to suppress fit index values. We, nonetheless, think that the
traditional TAS-20 total scale score and DIF and DDF sub-
scales can be used with reasonable confidence; the caveat
being that the EOT subscale score is not robust enough to be
used in clinical or research settings. Given the poor factor
loadings of several EOT items, some scholars might question
the wisdom of still including these items within the TAS-20
total scale score. We agree that this is not ideal, however we
also think there is enough evidence to support that the TAS-20
total scale score, in its traditional form, still assesses a variable
relevant to psychopathology. Namely, as aforementioned,
across the literature this total scale score regularly displays
good levels of internal consistency (e.g., Taylor et al. 2003),
correlates highly with other measures of alexithymia (e.g.,
Vorst and Bermond 2001), and discriminates between non-
clinical and psychiatric samples (e.g., McGillivray et al.
2017). Additionally, in our samples, whilst the relationship
between the DIF, DDF and EOT factors was not perfectly
accounted for by the higher-order factor, in our view, the size
of'the EOT factor’s loading on the higher-order factor was still
sufficient to support the calculation of a total scale score as a
rough estimate of overall alexithymia (Brown 2014).

The TAS-20, therefore, seems a viable option for examiners
wanting to measure overall levels of alexithymia via self-report,
particularly since alternative measures also have some weak-
nesses. Whilst the BVAQ (Vorst and Bermond 2001) and
DERS (Gratz and Roemer 2004), for example, have an advan-
tage over the TAS-20 in that they have EOT subscales with
acceptable reliability, the 40-item BVAQ is arguably
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Table 4  Standardised factor loadings for the 3-factor correlated model, 4-factor correlated model, and 3-factor correlated model + method
Factor/ Nonclinical sample Psychiatric sample
Item
3-factor correlated 4-factor correlated 3-factor correlated 3-factor correlated 4-factor correlated 3-factor correlated
model model model + method model model model + method

DIF

1 766 766 741 770 770 769

3 527 .526 .585 .638 .636 .637

6 755 755 129 710 710 710

7 .647 .647 714 .606 .608 .605

9 776 776 813 .808 .810 .809

13 737 737 716 734 733 734

14 .673 672 .654 .639 .636 .640
DDF

2 793 794 195 785 195 788

4(r) 687 .690 .638 (.288) 332 337 313 (.340)

11 738 736 751 719 712 722

12 572 571 .580 522 513 529

17 .663 .663 11 .656 .654 .646
EOT or PR

5(r) 231 232 —.006* (.520) 295 280 .158* (.356)

8 490 .565 374 493 551 492

20 333 372 294 .293 322 412
EOT or IM

10(r) 637 631 400 (.466) .288 355 104% (.423)

15 439 451 429 .580 528 677

16 345 .348 485 257 225 354

18) 360 355 227 (.293) 559 618 373 (.534)

19(r) .592 .583 315 (.562) 476 518 259 (.619)

Loadings < .40 are in boldface. Factor loadings in brackets indicate loadings on the method factor

DIF, difficulty identifying feelings; DDF, difficulty describing feelings; EOT, externally orientated thinking; PR, pragmatic thinking; /M, lack of

importance of emotions; r, reverse-scored item
*p > .05

unnecessarily long and includes 16 items which do not assess
DIF, DDF or EOT, and the 36-item DERS is an incomplete
measure of alexithymia in that it has no DDF items.

For clinical or research questions requiring the isolation of
EOT though (e.g., Bankier et al. 2001; Leweke et al. 2011;
Son et al. 2012; Subic-Wrana et al. 2005), the TAS-20 is not
appropriate and would need to be administered as part of a
larger battery of tests. Our favoured approach for addressing
such questions in clinical practice, presently, is to administer
the TAS-20 and DERS. The TAS-20 functions as the primary
indicator of overall alexithymia and DIF and DDF, whilst the

DERS compliments it by providing reliable information about
EOT (via the awareness subscale) as well as information about
emotion regulation (Gratz and Roemer 2004; Gross 2015).
This seems an adequate solution in the short term, but in the
long term, such assessments will ideally be streamlined by
revising the TAS-20 so as to improve the content validity
and reliability of the EOT subscale. These revisions should
be done, in our view, by rewriting the EOT items so that they
more directly reference one’s tendency to focus attention on
emotions (Preece et al. 2017). To remove the problematic
influence of the method-factor, we further recommend that

Table 5 Factorial invariance of

the 3-factor correlated model + Model X2 ) CFI TLI RMSEA (90% CI) AIC

method + covariance across the

nonclinical and psychiatric Configural model 723.588 (322) .898 .879 .046 (.042-.051) 919.588

samples Measurement model 774.690 (343) .890 .878 .047 (.042-.051) 928.690
Structural model 775.925 (346) .891 .880 .046 (.042-.051) 923.925

For all examined models, x> p < .001. In the configural model, no equality constraints were imposed. In the
measurement model, all factor loadings were constrained to be equal across the samples. In the structural model,
all factor loadings and factor covariances were constrained to be equal across the samples

CFI, comparative fit index; 7LI, Tucker-Lewis index; RMSEA, root mean square error of approximation; A/C,
Akaike information criterion; CI, confidence interval
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all TAS-20 items be written so as to not require reverse-
scoring (see also, van Sonderen et al. 2013).

Limitations

We think our study makes a strong contribution, but some lim-
itations should be noted. Chiefly, the size of our psychiatric
sample was modest, though it was still large enough for the
factor analysis to be robust according to widely accepted criteria
(Kline 1979) and was similar to that of other studies (e.g.,
Meganck et al. 2008). Our results also apply only to adults;
further research is needed to examine the psychometrics of the
TAS-20 in adolescent populations (e.g., Parker et al. 2010).

Conclusions

Regardless of an adult examinee’s psychiatric status, it ap-
pears the TAS-20 can be used in its current form as an ade-
quate measure of overall alexithymia and the DIF and DDF
components of the construct. The EOT subscale score, how-
ever, is not reliable enough to be used in isolation as a marker
of EOT. Researchers and clinicians should be aware of this
limitation when interpreting scores from the TAS-20. Future
work should focus on revising the EOT items so as to improve
the utility of the scale.
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