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Abstract
While a relationship between alexithymic traits and emotion perception difficulties has been
consistently demonstrated, no prior research has examined whether depressive
symptomology influences this relationship. The present study examined the relationship
between alexithymic traits and the ability to identify a range of dynamically displayed basic
emotions (happiness, sadness, and fear), across various emotion intensity levels (20%, 60%,
and 100%), and whether depressive symptomology moderated this relationship. One-hundred
and twenty participants (68 females; aged 18 to 65 years, M = 24.95, SD = 7.19) completed
the Toronto Alexithymia Scale, the Depression, Anxiety, and Stress Scale, and the Emotion
Recognition Task. The present results indicate that higher levels of alexithymic traits may be
associated with a reduced ability to identify fear at full intensity levels, which provides some
limited support for the prior literature. Furthermore, higher levels of depressive
symptomology may be associated with an enhanced ability to identify fear at low intensity
levels, which provides tentative support for the negative bias in emotion processing typically
found in depressed individuals. However, no further enhancement, attenuation, or moderation
effects were evident. Future research in individuals with higher levels of alexithymic traits
and depressive symptomology is required to support these findings and to better inform
potential targeted treatment programs for those who may be experiencing interpersonal
difficulties.
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Emotions give meaning and texture to everyday life, enhance connections with others,
and inform individuals about needs, frustrations, and rights (Berking et al., 2011). While the
ability to accurately perceive emotions in oneself is an important enabler of social
connectedness, the ability to accurately identify emotions in others helps to facilitate
appropriate social responding, further enhancing this connection (Marsh, Kozak, & Ambady,
2007). Emotion perception ability, therefore, provides a foundation for pro-social behaviour,
enabling the development and maintenance of interpersonal relationships, and enhancing
social support and psychological wellbeing (Gratz & Roemer, 2004). In recent years, there
has been an expanding interest in emotion perception difficulties due to its adverse effects on
mental health and interpersonal relationships (Taylor, Bagby, & Parker, 1997). One condition
thought to impede emotion perception is alexithymia (Parker, Taylor, & Bagby, 1993).
Alexithymia is a condition characterised by a reduced ability to consciously
experience, identify, and describe one’s emotions (Taylor et al., 1997). Furthermore,
alexithymic individuals show a cognitive tendency toward detail and external events,
accompanied by a lack of imagination and a high prevalence of negative emotions (Taylor,
1994). When originally coined in the 1970s, alexithymia represented a clinical condition that
was categorically diagnosed (Sifneos, 1973). However, recent conceptualisations and
epidemiological data support the notion that alexithymia is a stable dimensional personality
trait (Mattila et al., 2010). Levels of alexithymic traits demonstrate a normal distribution in
the general population, with clinical levels present in approximately 10% of individuals
(Salminen, Saarijärvi, Aärelä, Toikka, & Kauhanen, 1999).
High levels of alexithymic traits are a risk factor for the onset and aggravation of a
diverse range of psychological disorders including anxiety, depression, eating disorders,
autism spectrum disorders, personality disorders, substance use disorders, and schizophrenia
(Harrison, Sullivan, Tchanturia, & Treasure, 2009; Parker et al., 1993; Taylor et al., 1997;
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van’t Wout, Aleman, Bermond, & Kahn, 2007). Furthermore, individuals high in alexithymic
traits typically report lower quality of life and have a higher prevalence of suicide (Hintikka
et al., 2004). Whilst the etiology of alexithymia remains to be elucidated, numerous
theoretical models have been proposed.
Several authors have proposed a social-developmental model, in which the etiology of
alexithymia is associated with affect development in early childhood (Joukamaa et al., 2003;
Lemche, Klann-Delius, Koch, & Joraschky, 2004). Lane and Schwartz’ (1987) hierarchy of
emotion awareness model, which aligns with Piagetian cognitive stages of development,
suggests alexithymic individuals function at the preoperational level. This means they
struggle to see the perspective of others, have a limited imagination, and poor language skills
(Lemche et al., 2004). This developmental lag may be caused by maladaptive experiences
during a critical stage of early development (Lemche et al., 2004). Indeed, numerous studies
have shown alexithymia in adulthood to be linked with diminished family expressiveness, not
feeling emotionally safe, trauma, and neglect (Berenbaum & James, 1994; Kench & Irwin,
2000). Whilst numerous studies support a social-developmental model, neurobiological
factors have also been proposed (Tabibnia & Zaidel, 2005).
Research has consistently demonstrated that alexithymia is associated with altered
functioning in several brain regions involved in the processing of emotional stimuli (van der
Velde et al., 2013). According to the ‘blindfeel’ hypothesis by Lane, Ahern, Schwartz, and
Kaszniak (1997), the emotion processing difficulties in alexithymic individuals are a result of
decreased activation in the anterior cingulate cortex (ACC), an area central to emotion
perception and regulation abilities. In addition to the ACC, decreased activation in the
amygdala, insula, and striatum has been proposed to underlie the deficits in emotional
experience in alexithymic individuals, as these areas are fundamental in the generation of
emotional feelings and the detection of emotional significance (Adolphs, 2010; Bermond,
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Vorst, & Moormann, 2006). Thus, the impaired emotional processing (pertaining to both
emotion perception and emotion regulation) in alexithymic individuals may be due to low
activation within the aforementioned areas.
Alexithymia and Social Cognition
The literature on alexithymia has focused primarily on intrapersonal consequences,
which has provided ample evidence in relation to its negative impacts on mental health, such
as an increased risk of psychological distress, mental illness, and suicide (Lumley, Neely, &
Burger, 2007; Taylor & Bagby, 2004). In recent years, there has been an expanding interest
in the impact of alexithymia on interpersonal relationships (Grynberg et al., 2012). Although
dysfunction in interpersonal relationships do not define the condition of alexithymia, clinical
observations and empirical research have demonstrated that those high in alexithymic traits
do experience difficulties interacting with their social environment (Grynberg et al., 2012).
Patterns of cold, unsympathetic and distant social functioning have been found, with a
tendency for relationships to remain superficial (Guttman & Laporte, 2002). These patterns
of behaviour have been shown to lead to social isolation and further maladaptive behaviours
(Montebarocci, Codispoti, Baldaro, & Rossi, 2004). Furthermore, research demonstrates
interpersonal problems greatly interfere with the therapeutic relationship, which is a strong
marker for the effectiveness of psychological therapy (Saunders, 2001). Impairments in social
cognition have been proposed to underlie the difficulties in interpersonal functioning seen in
alexithymic individuals (McDonald, 2013; Parker et al., 1993).
Social cognition can be defined as the ability to adequately attend to, identify, and
interpret interpersonal cues (Frith & Frith, 2007). This process enables individuals to predict
other people’s intent and reactions, and to communicate effectively (McDonald, 2013). These
skills are therefore essential for successful social interactions, allowing individuals to
establish and maintain relationships with significant others (Frith & Frith, 2007). As humans
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require effective communication with others to survive, social cognition is thought to be an
evolutionary imperative, which has resulted in brain development separate to that which
mediates general cognition (Adolphs, 2003). There is also behavioural evidence for a double
dissociation between regions of the brain that mediate general and social cognition. For
example, individuals who present with frontal lesions in the brain often exhibit interpersonal
functioning that is significantly impaired compared to their levels of intelligence (Blair &
Cipolotti, 2000; Tranel, Bechara, & Denburg, 2002). Social cognition encompasses both
higher order abilities, such as Theory of Mind (ToM), and lower order abilities, such as
emotion perception (Guastella et al., 2015).
ToM refers to the ability to attribute mental states such as thoughts, attitudes, and
intentions to the self or others (Guastella et al., 2015). It requires one to make and reflect
upon complex social inferences, subsequently facilitating the ability to explain and predict
behavior in others (Frith & Frith, 2007). Emotion perception refers to the relatively automatic
capacity to identify emotions (Guastella et al., 2015). Whilst emotions can be detected
through language (content and tone), 60% of human communication is based on non-verbal
cues such as facial expressions and body gestures (Frith & Frith, 2007). These cues provide
information that is used to infer a person’s mood, level of interest, and intentions, which
helps to facilitate verbal communication (Erickson & Schulkin, 2003). To relate the two,
ToM is a multistep process that requires emotion perception skills (Demers & Koven, 2015).
From this perspective, emotion perception is a prerequisite for the ability to engage in
successful social interaction (Erickson & Schulkin, 2003). The face has been identified as the
primary site of action for the display of emotions (Parker et al., 1993). Thus, it has been
proposed that the social difficulties seen in alexithymic individuals may in part be due to a
diminished capacity to identify other people’s facial expressions (Parker et al., 1993).
The perception of emotional facial expressions is mediated by a distributed neural
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system (core and extended) comprised of multiple brain regions (Haxby, Hoffman, &
Gobbini, 2000). The core system is involved in processing the visual aspects of the face
independent of emotional content (Jongen et al., 2014). Of more interest to the present study
is the extended system, which is primarily concerned with extracting emotional content from
facial expressions (Jongen et al., 2014). The extended system includes the ACC, amygdala,
insula, and striatum (Haxby et al., 2000). These regions of the brain are the same regions that
are implicated in alexithymia. Thus, difficulties in identifying facial expressions may be an
outcome of alexithymia, which is what the literature indicates.
Alexithymia and Emotion Perception
A strong body of research has demonstrated that those high in alexithymic traits have
difficulties in identifying emotional facial expressions (Cook, Brewer, Shah, & Bird, 2013;
Swart, Kortekaas, & Aleman, 2009; Parker et al., 1993). Jessimer and Markham (1994) found
that individuals high in alexithymic traits were significantly worse than those low in
alexithymic traits at identifying all six universal emotional facial expressions of anger, fear,
sadness, disgust, surprise, and happiness using the Ekman and Friesen (1976) test. In support
of this, Lane, Sechrest, Riedel, Shapiro, and Kaszniak (2000) found alexithymia scores had a
moderate negative correlation with the ability to identify the same six basic emotions. Parker
et al. (1993) used Izard’s (1971) ten emotions (anger, fear, disgust, contempt, surprise,
distress, guilt, shame, interest, and joy), and reported that those high in alexithymic traits
were significantly less accurate than the control participants in identifying seven of the
emotions, with the exception of disgust and shame. However, some studies have produced
alternative results. Mayer, DiPaolo, and Salovey (1990) found no differences between those
with high and low levels of alexithymic traits in accurately labelling emotional materials.
However, the methodology of this study may be criticised due to the inclusion of stimulus
materials other than facial emotional expressions (i.e., colours swatches and abstract designs).
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McDonald and Prkachin (1990) reported no association between alexithymic traits and
identifying emotional facial expressions. However, this study used a measure of alexithymia
low in validity, the Schilling-Sifneos Personality Scale (Mann, Wise, Trinidad, & Kohanski,
1994), and included only a small sample of 10 university undergraduates. In view of the
major methodological limitations of studies that have produced null findings, there is general
consensus in the literature is that those high in alexithymic traits do indeed experience
difficulties in recognising emotional facial expressions.
Interestingly, research shows this deficit is worse for negative compared to positive
valence emotions (Parker, Prkachin, & Prkachin, 2005). Prkachin, Casey, and Prkachin
(2009) found that individuals with high levels of alexithymic traits were impaired in their
ability to recognise the facial emotions of sadness, anger, and fear. However, the ability to
detect happiness, surprise, and disgust was slightly, but not significantly, impaired. They also
identified moderate negative relationships between alexithymic traits and the detection of
happiness, surprise, disgust, and anger, and strong negative relationships between
alexithymic traits and the detection of sadness and fear. Parker et al. (1993) found a
significant interaction between alexithymic traits and emotion type, producing results
consistent with Prkachin et al. (2009). Furthermore, a study by Mann et al. (1994) found that
individuals high in alexithymic traits were most impaired in labelling sad facial expressions.
Neuroimaging studies also support this notion, indicating that the neural correlates of
emotion processing in alexithymia demonstrate a valence-specific effect (Reker et al., 2010;
van der Velde et al., 2013).
The perception of sadness and fear has been consistently found to induce a response
in the amygdala (Haxby et al., 2000). Studies have reported a strong negative correlation
between alexithymia scores and amygdala activation when attempting to identify sad and
fearful faces, but not happy and neutral faces (Kugel et al., 2008; Reker et al., 2010). Kano
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and Fukudo (2013) found alexithymic individuals showed decreased activation in the insula
in response to a sad face. Furthermore, Berthoz et al. (2002) found decreased activation in the
ACC in response to sadness, anger, and fear, but not for happiness in individuals high in
alexithymic traits. Thus, research shows that individuals high in alexithymic traits
demonstrate hypo-activation in various brain regions involved in the perception of negative
facial expressions.
People often express emotions to influence the behaviours of others (Frith & Frith,
2007). Thus, the inability to accurately identify a person’s emotions could potentially lead to
inaccurate interpretations of an individual’s reaction and intent. Especially noteworthy, are
the difficulties in identifying the negative valence emotions of sadness and fear. These are
emotions that imply some degree of personal threat or vulnerability. Failure to identify these
emotions and adjust ones behaviour accordingly may therefore result in a greater occurrence
of interpersonal stress and negative social interaction (Prakchin et al., 2009). For example,
the identification of fear and sadness in another has been linked to the inhibition of antisocial
behaviours (Marsh et al., 2007). Thus, it is possible that this impairment could partially
account for the relationship between alexithymic traits and dysfunction in interpersonal
relationships.
One limitation of the previous literature is that the effect of alexithymic traits on the
recognition of facial expressions of varying emotional intensity has largely been neglected,
with studies focusing primarily on the identification of static facial expressions (i.e., a still
photograph) of full intensity. However, social interaction in everyday life is a highly nuanced
process, requiring individuals to actively identify facial expressions presented at varying
levels of emotional intensity (e.g., a subtle smile vs. a full smile) (Montagne, Kessels, De
Haan, & Perrett, 2007). There is some evidence to suggest that those high in alexithymic
traits have difficulties in detecting facial expressions of low-to-moderate intensity (Grynberg
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et al., 2012). Ketelaars, In’t Velt, Mol, Swaab, and van Rijn (2016) found those with high
levels of alexithymic traits had a significantly reduced capacity to identify static facial
expressions at low emotional intensity. However, this study had an important limitation being
that individuals with alexithymic traits were autistic, which may have confounded the results.
Starita, Borhani, Bertini, and Scarpazza (2018) conducted two experiments to assess the
ability of individuals with alexithymic traits to identify static and dynamic (i.e., a morphed
video of a facial expression being produced) facial expressions (sadness, fear, and happiness)
ranging from 0% to 100% intensity. Their results indicated that those with high levels of
alexithymic traits required more emotional intensity than those with low levels to identify
static fearful emotions, but not the emotions of disgust or happiness. In contrast, individuals
with high and low levels of alexithymic traits required a similar amount of emotional
intensity to identify all dynamic facial expressions. Thus, further investigation may be crucial
to understand whether alexithymic traits influence an individual’s ability to identify subtle vs.
salient dynamic displays of emotional facial expressions in others. This may help to gain a
better understanding of how alexithymia contributes to interpersonal relationship difficulties.
The ability to identify emotional facial expressions in others is a fundamental first
step towards modifying one’s behaviour so that is socially appropriate (Prakchin et al., 2009).
Thus, the emotion perception difficulties in individuals high in alexithymic traits provides a
basis for understanding the social difficulties they experience. However, additional factors
that may influence emotion perception difficulties in people with alexithymic traits (and that
in turn also contribute to poor social communication), are poorly understood.
Depression and Alexithymia
Prior research has demonstrated a strong relationship between depression and
alexithymia in both clinical samples and the general population. Honkalampi et al. (2007)
found that clinically depressed individuals with high levels of alexithymic traits were more
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severely depressed and more frequently attempted suicide than depressed individuals with no
or low levels of alexithymic traits (33% and 6% respectively). In the general population,
Honkalampi, Hintikka, Tanskanen, Lehtonen, & Viinamäki (2000) found that the prevalence
of alexithymic traits was only 4.3% among participants with no depressive symptoms,
whereas in participants with depressive symptoms, the prevalence of alexithymic traits was
significantly higher (32%). The association between alexithymic traits and depressive
symptomology has been attributed to alexithymic individual’s inability to adaptively respond
to emotional situations (Coyne, 1976). Without accurate identification of emotion,
individuals may respond inappropriately to others and become mired in a pattern of
maladaptive social interactions and negative emotions (Allen, Lu, Tsao, Hayes, & Zeltzer,
2011). Thus, it is likely that depressive symptomology will influence outcomes in
alexithymic individuals.
Depression is characterised by a range of symptoms including a lack of motivation
and energy, sadness and hopelessness, low self-esteem, irritability, and a loss of interest in
pleasurable activities (Teasdale & Barnard, 1993). Deficits in cognition, including executive
functioning, memory, attention, and processing speed are also common (McIntyre et al.,
2013). Furthermore, like alexithymia, depression has been linked to substantial difficulties in
interpersonal functioning (Klerman & Weissman. 1992). Coyne’s (1976) interactional model
of depression suggests individuals with depressive symptomology engage in aversive
interactions with others which often lead to negative reactions and reduced social support. In
turn, this propagates depressive symptoms and perpetuates the cycle of depression (Coyne,
1976). In support of this model, research demonstrates that depressed individuals are more
likely than non-depressed individuals to report fewer intimate relationships (Segrin &
Abramson, 1994), inadequate social support (Billings, Cronkite, & Moos, 1983), withdrawal
from social engagements (Rubin, Coplan, & Bowker, 2009), and more negative social
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interaction (Joiner & Katz, 1999). Deficits in the perception of facial expressions have been
proposed to underlie these interpersonal difficulties (Bower, 1981; Gur et al., 1992).
Depression and Emotion Perception
Indeed, the literature states depression is strongly associated with impairments in the
identification of emotional facial expressions (Langenecker et al., 2005; Suslow, Junghanns,
& Arolt, 2001). However, it is not clear whether depressive symptomology is related to a
general deficit in identifying emotions or with a bias in recognising specific facial
expressions. Rubinow and Post (1992) found depressed individuals exhibited deficits in
recognising the emotions of happiness, sadness, and interest when compared to nondepressed individuals. Furthermore, Persad and Polivy (1993) reported reduced accuracy in
depressed individuals for happiness, sadness, surprise, fear, anger, disgust, and indifference.
Alternatively, a strong body of literature indicates that individuals with elevated levels of
depressive symptomology exhibit a negative or ‘mood-congruent’ processing bias (Bower,
1981). That is, negative emotions appear to be identified more rapidly and accurately, whilst
the identification of neutral and positive emotions appears to be impaired (Gollan,
Mccloskey, Sean, Hoxha, & Coccaro, 2010; Suslow et al., 2001; Lawson, MacLeod, &
Hammond, 2002).
Gur et al. (1992) found that whilst depressed individuals did not show an overall
deficit in recognising emotional facial expressions, they commonly misclassified neutral
expressions as sad and happy expressions as neutral. Similarly, Hale (1998) found that
depressed individuals identified all facial expressions as displaying more sadness than
healthy individuals. Gollan et al. (2010) observed that depressed individuals were better able
to correctly detect sad and fearful facial expressions in comparison to healthy individuals.
Lawson et al. (2002) found similar results, with depressed individuals showing enhanced
processing and identification of negative emotional content. Furthermore, other studies have
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reported that depressed individuals show a specific impairment in the identification of
happiness (Cavanagh & Geisler, 2006; Suslow et al., 2001; Surguladze et al., 2004). The
aforementioned results have been replicated in both clinical (Nunn, Matthews, & Trower,
1997) and general populations (Lee, Ng, Tang, & Chan, 2008). These findings align with the
research suggesting that individuals with high levels of depressive symptomology may be
primed to recognise negative facial expressions more accurately because of the congruency
of the information with depression (Bower, 1981).
As previously stated, effective processing of emotional facial expressions is
dependent upon the interaction among complimentary neural systems: a core system for the
basic visual analysis of face, and an extended system for processing meaning and
significance (Haxby, Hoffman, & Gobbini, 2002). The main components of the extended
system include the ACC, amygdala, insula, and striatum (Haxby et al., 2002). All of these
brain regions, except for the ACC, have been implicated in the etiology of depression
(Mayberg, 1997). Research by Suslow et al. (2010) and Victor, Furey, Fromm, Ohman, and
Drevets (2010) found that depressed participants showed increased amygdala and insula
activation when viewing sad and fearful facial expressions and decreased activation when
viewing happy expressions when compared to healthy participants. Furthermore, Peluso et al.
(2009) reported that depressed participants showed amygdala hyper-activation when viewing
sad and fearful facial expressions compared to control participants. The brain activity in the
striatum resembles the same pattern as the amygdala and insula. That is, hyper-activation to
sad and fearful facial expressions and hypo-activation to happy facial expressions (Lawrence
et al., 2004; Scheuerecker, 2010). These results indicate that people with high levels of
depressive symptomology demonstrate increased responsiveness to negative facial
expressions and decreased responsiveness to positive facial expressions, which is consistent
with the mood-congruent processing bias (Bower, 1981).
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The ability to identify facial expressions is an essential step in successful functioning
in interpersonal relationships, helping to guide social behaviour (Frith & Frith, 2007). Thus,
an overly negative perception of facial expressions in others may be a strong determinant of
the interpersonal problems commonly observed in depressed individuals. For example, if a
person imposes negative rather than neutral interpretations on an ambiguous situation with
other, this may result in an unnecessary adverse interaction. Indeed, cognitive theories of
depression and various therapeutic techniques have highlighted this negative bias in
emotional processing as central to the onset and maintenance of depression (Beck, 1967;
Bower, 1981).
Like alexithymia, research into the effect of emotional intensity in identifying facial
expressions in depressed individuals has been largely neglected, with studies reporting
controversial findings. Research has found that depressed individuals demonstrate difficulties
in identifying all facial expressions of lower emotional intensity (Surgulaze et al., 2004;
Young et al., 1997). In contrast, other research indicates depressed individuals tend to
perceive negative facial expressions as more intense, and are therefore able to correctly detect
these emotions at lower intensities (Gollan, Pane, McCloskey, & Coccaro, 2008). However,
many of these studies used faces that expressed 50% and 100% emotional intensity, which
does not allow for the identification of less intense expressions, which are frequently
encountered in social interactions (Montagne et al., 2007). Thus, assessing the ability of
depressed individuals to detect facial expressions at lower intensity levels is likely to provide
important information regarding their difficulties in interpersonal relationships.
Alexithymia, Depression, and Emotion Perception
Whilst the link between alexithymic traits and deficits in emotion perception ability
has been widely established, limited research has been conducted to identify additional
factors that may moderate this relationship. Importantly, no prior research has examined
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whether the association between alexithymic traits and emotion perception ability is affected
by the individual’s mood. Yet, this question is critical, as alexithymia and depression are
highly related, and like alexithymia, depression is related to deficits in emotion perception
ability. However, the nature of this deficit appears to be quite different in these two
conditions. Whilst both alexithymia and depression are associated with impairments in
identifying positive emotions, the identification of negative emotions exhibits a different
pattern. As previously stated, individuals high in alexithymic traits are worse at detecting the
negative emotions of fear and sadness (Prkachin et al., 2009; Mann et al., 1994), and show
decreased activation in the ACC, amygdala, insula, and striatum in response to these
emotions (Berthoz et al., 2002; Reker et al., 2010). However, research shows that people with
elevated levels of depressive symptomology demonstrate a negative bias in emotional
processing and are therefore more accurate in identifying the negative emotions of fear and
sadness (Gollan et al., 2010; Suslow et al., 2001). Neurobiological studies support this,
demonstrating increased activation in the amygdala, insula, and striatum in response to these
emotions (Surglaze et al., 2005; Peluso et al., 2009). Thus, is it plausible to suggest that high
levels of depressive symptomology will enhance the emotion perception impairments seen in
alexithymic individuals for positive emotions. However, it appears there may be a buffering
effect for negative emotions. That is, the presence of high levels of depressive symptomology
may reduce the impairments in recognising negative emotions for alexithymic individuals.
Aims and Hypotheses
The present study will examine the relationship between levels of alexithymic traits
and the ability to identify a range of basic dynamically displayed emotions (happiness,
sadness, and fear), across various emotion intensity levels (20%, 60%, and 100%). Given that
alexithymia is highly comorbid with depression, whether depression moderates the
relationship between alexithymia and emotion perception ability will also be examined. Thus,
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it is hypothesised that: (1) Levels of alexithymic traits will be negatively related to emotion
perception ability such that, higher levels of alexithymic traits will be associated with lower
performance on emotion perception ability. However, based on the prior literature this
relationship is (i) expected to be strong for the negative emotions of fear and sadness, and
moderate for the positive emotion of happiness. Further, (ii) there will be a moderate negative
relationship between alexithymic traits and detecting emotions displayed at low-to-moderate
intensity levels (20 or 60%), and a small negative relationship with detecting emotions at full
intensity levels (100%). (2) For the negative emotions of fear and sadness, but not for the
positive emotion of happiness, levels of depressive symptomology will moderate the
relationship between levels of alexithymic traits and emotion perception ability, such that (i)
when levels of depression are low, there will be a strong negative relationship, however, (ii)
when levels of depression are high, there will be no relationship. This prediction is based on
the notion that higher levels of depression (which is related to a negative processing bias)
may diminish the effect of poor emotion perception ability for negative emotions, which is
typically seen in individuals with high levels of alexithymic traits (see Figure 1).
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Emotion Perception Ability

Negative Emotions (Sadness, Fear)

Alexithymic Trait Scores
Low levels of depression

High levels of depression

Figure 1. When levels of depression are low, there will be a strong negative relationship
between levels of alexithymic traits and emotion perception ability for sadness and fear.
When levels of depression are high, there will be no relationship between levels of
alexithymic traits and emotion perception ability for sadness and fear.
Method
Participants
Participants consisted of 120 adults (68 females) aged between 18 and 65 years (M =
24.95, SD = 7.19). First year psychology students were recruited through SONA, a secure
online electronic platform. Further recruitment proceeded via advertisements in the form of
flyers displayed throughout the University of Tasmania’s Newnham campus and the wider
community. First year psychology students received 45 minutes of course credit, whilst
additional participants went into the draw to receive one of three double movie vouchers.
Exclusion criteria included those who did not have normal or corrected to normal
vision, did not speak or read English, a history of a neurological condition, a current
diagnosis of a significant psychiatric illness or a score of 28 or higher on the DASS-21, a
current diagnosis of a significant physical condition, and pregnancy. One-hundred and thirtyfive individuals completed the online eligibility screening assessments, however, 9 of these
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were excluded because they met the exclusion criteria, and 6 did not respond following the
initial pre-screening. Institutional ethics was obtained for all aspects of the present study.
To determine sample size, an a priori power analysis was conducted using G*Power
3.1.9.2. An estimation of effect size from Lyvers, Lsdorf, Edwards, and Thorberg’s (2017)
study investigating alexithymic traits, depression, empathy, and emotion perception ability
(R2 = .18; Cohen’s f = .22) was used to estimate sample size. This power analysis suggested a
minimum sample of 94 participants would be required to detect significance (power = .90, α
= .01). However, this study aimed to collect data from 120 participants to ensure a more
robust analysis.
Design
The present study employed a cross-sectional correlational design, which examined
the relationship between levels of alexithymic traits and the ability to identify three
dynamically displayed emotions (sadness, fear, and happiness) at various intensity levels
(20%, 60%, and 100%). Whether levels of depressive symptomology moderated the
relationship between levels of alexithymic traits and emotion perception ability was also
examined.
Materials
Emotion Recognition Task (ERT; Montagne et al., 2007): A computerised task that
measures an individuals’ ability to identify dynamically displayed facial expressions of the
six basic universal emotions (happy, sad, surprise, angry, disgust, and fear). Each emotion
appears in a video clip displayed on one of either two male or two female Caucasian faces.
The video clips are presented in a predefined, random order that increase in length, morphing
from a neutral facial expression (i.e., 0% intensity) to 20%, 40%, 60%, 80%, or 100%
intensity. There are 120 trials in total, with each emotion presented four times at each
intensity level. A six alternative forced-choice response format (including the six listed
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emotions) is used for each of the 120 facial expressions. Scores for each emotion type at each
intensity level are calculated by summing the number of correctly answered items (maximum
scores = 4). The examination of facial expressions was restricted to happiness, fear, and
sadness as prior research has indicated the identification of positive emotions differs from
that of negative emotions in alexithymic and depressed individuals (Parker et al., 2005).
Furthermore, sadness, and fear were included as research has demonstrated reduced
responsiveness to these emotions in alexithymic individuals (Prkachin et al., 2009; Berthoz et
al., 2002), and enhanced processing of these emotions in depressed individuals (Lawson et
al., 2002; Suslow et al., 2001). Research has demonstrated the validity of the ERT, as it has
been used successfully to assess emotion perception ability in both healthy (Kessels,
Montagne, Hendriks, Perrett, & de Haan, 2013) and neurological participants (Rosenberg,
McDonald, Dethier, Kessels, & Westbrook, 2014).
Self-Report Questionnaires
Toronto Alexithymia Scale-20 (TAS-20; Bagby, Parker, & Taylor, 1994): A 20-item
self-report scale that measures levels of alexithymic traits. It is comprised of three subscales:
Difficulty describing feelings to others (DDF), difficulty identifying feelings and
distinguishing them from bodily sensations (DIF), and externally oriented thinking (EOT –
i.e., a cognitive tendency toward detail and external events rather than feelings). The DDF
subscale has 5 items (e.g., ‘it is difficult for me to reveal my innermost feelings, even to close
friends’), the DIF subscale has 7 items (e.g., ‘I am often confused about what emotion I am
feeling’), and the EOT subscale has 8 items (e.g., ‘I prefer to analyse problems rather than
just describe them’). Participants respond using a 5-Point Likert-type scale ranging from 1 =
‘strongly disagree’ to 5 = ‘strongly agree’. There are 5 items that are negatively worded (4, 5,
10, 18, and 19), which are reversed scored. Total scores can range from 20 to 100, with
higher scores indicating higher levels of alexithymic traits. A score of 61 has been proposed
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to categorise respondents as having clinical levels of alexithymia (Taylor, 1994). The validity
and replicability of the TAS-20 has been demonstrated in both clinical and non-clinical
samples (Taylor et al., 1992; Parker et al., 1993). Furthermore, the TAS-20 has demonstrated
acceptable test-retest reliability (r = 0.77) over a 3-week period, and good internal
consistency (α = 0.84) (Lane et al., 2000).
Depression, Anxiety, and Stress Scale – 21 (DASS-21; Lovibond & Lovibond, 1995):
A 21 item self-report instrument comprised of three subscales designed to measure levels of
depression, anxiety, and stress experienced in the previous week. Each subscale contains
seven items (e.g., ‘I felt down-hearted and blue’, ‘I felt scared without any good reason’, and
‘I found it difficult to relax’ respectively). Participants respond using a 4-point Likert-type
scale ranging from 0 = ‘did not apply to me at all’ to 3 = ‘applied to me very much, or most
of the time’, with higher scores indicating greater levels of negative mood. The possible
range of scores for each subscale is 0 to 21, which are then multiplied by two to give a total
score. The DASS-21 was included to examine whether depressive symptomology moderates
the relationship between alexithymic traits and emotion perception ability. The severity
ratings for the depression subscale are: normal = 0 to 9, mild = 10 to 13, moderate = 14 to 20,
severe = 21 to 27, extremely severe = 28+. The use of confirmatory factor analyses in both
clinical and non-clinical samples has demonstrated the DASS-21 has good construct validity
(Lovibond & Lovibond, 1995). Furthermore, a large scale study involving a non-clinical
sample reported excellent internal consistency for the total scale (α = .93) and the stress
subscale (α = .90), and good internal consistency for the depression scale (α = .88) and the
anxiety subscale (α = .82) (Henry & Crawford, 2005).
Interpersonal Reactivity Index (IRI; Davis, 1980): A 28 item self-report scale
designed to measure multi-dimensional empathic tendencies. It includes four subscales of
fantasy, perspective taking, personal distress, and empathic concern, all containing seven
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items. The fantasy subscale assesses the extent to which an individual identifies with
fictitious characters and situations (e.g., ‘when I am reading an interesting story or novel, I
imagine how I would feel if the events in the story were happening to me’). The perspective
taking subscale measures the ability to understand other people’s viewpoints (e.g., ‘I
sometimes try to understand my friends better by imagining how things look from their
perspective’). The personal distress subscale measures how a person feels when observing
another person’s suffering (e.g., ‘being in a tense emotional situation scares me’). The
empathic concern subscale measures a person’s level of compassion for others (e.g., ‘I often
have tender, concerned feelings for people less fortunate than me’). Responses are rated on a
5-point Likert-type scale ranging from A = ‘does not describe me well’ to E = ‘describes me
very well’. There are 9 negatively worded items (3, 4, 7, 12, 13, 14, 15, 18, and 19), which
are reversed scored. The possible range of scores for each subscale is 0 to 28, with higher
scores indicating greater levels of empathic tendencies. The IRI was included in the present
study to further profile participants (i.e., by assessing the relationship between alexithymic
traits and empathy). The validity and replicability of the four-factor structure of the IRI has
been consistently demonstrated via the use of confirmatory factor analysis (Davis, 1980;
Carey, Fox, & Spraggins, 1988). Moreover, the IRI has demonstrated acceptable test-retest
reliability (r = .62) (Bernstein & Davis, 1982), overall internal consistency (α = .74), and
internal consistency for each subscale (fantasy, α = .71, perspective taking, α = .74, personal
distress, α = .70, empathic concern, α = .76) (Davis, 1980; Delič, Novak, Kovačič, & Avsec,
2011).
Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965): A 10-item instrument
designed to measure levels of positive (e.g., ‘on the whole, I am satisfied with myself’) and
negative (e.g., ‘at times I think I am no good at all’) feelings of self-worth. Participants
responses are rated on a 4-point Likert-type scale, ranging from 1 = ‘strongly agree’ to 4 =

ALEXITHYMIA, DEPRESSION, AND EMOTION PERCEPTION

21

‘strongly disagree’. There are 5 items that are negatively worded (2, 5, 6, 8, and 9), which are
reverse scored. All items are summed to give a total score ranging from 0 to 40, with higher
scores indicating greater levels of self-esteem. As alexithymic traits have been identified to
correlate negatively with self-esteem in both clinical (Carano et al., 2006) and non-clinical
samples (Sasai, Tanaka, & Hishimoto, 2010), the RSES was included in this study to
investigate current self-esteem as a possible covariate. Furthermore, the RSES has good
internal consistency (α = .88), as demonstrated in a large study involving undergraduate
university students (Gray-Little, Williams, & Hancock, 1997).
Procedure
Participants completed a pre-screening questionnaire via Survey Monkey. Information
collected in the pre-screening questionnaire included demographic information, medical
history relevant to eligibility, and the DASS-21. Following confirmation of eligibility,
participants were allocated an anonymous identification number, and a time for the
experimental session was arranged. In the experimental session, participants read the
participant information sheet and gave informed consent. Next, participants completed a
demographic questionnaire and the subsequent baseline assessments: TAS-20, DASS-21, IRI,
and the RSES. Participants then completed the ERT on the computer.
Statistical Analyses
Statistical analysis of the data was conducted through IBM SPSS version 24.
Correlational analyses were conducted to assess the relationship between alexithymic traits
and self-esteem and demographic variables including age, sex, and education. All
correlations between alexithymic traits and the RSES, sex, and education were statistically
non-significant and indicated minimal effect (r < .20), and were therefore not included in the
moderation analyses as a covariate. However, the correlation between alexithymic traits and
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age was statistically significant (r = -.27, p = .003), therefore age was included as a covariate
in all moderation analyses.
A series of seven hierarchical multiple regression analyses with moderation were
conducted to examine the moderating effect of depressive symptomology on the relationship
between alexithymic traits and emotion perception ability (according to emotion type: fear,
sadness, and happiness and intensity level: 20%, 60%, and 100%). Due to the high mean
value and limited variability for the identification of happiness at 60% and 100% intensity
levels (i.e., nearly all participants correctly identified happiness), happiness could not be
examined at varying intensity levels. Thus, the 20%, 60%, and 100% intensity levels were
combined into a total score for happiness, which normalised the distribution of responses.
Alpha values of less than .05 were deemed significant for all statistical analyses. Correlations
were interpreted using the following values: .10 indicates a small effect, .30 a moderate effect
and .50 a large effect (Cohen, 1992). For semi-partial correlation squared (sr2), values were
interpreted according to Cohen (1988): .01 indicates a small effect, .09 a moderate effect, and
.25 a large effect. Both unstandardised Beta (B) (with confidence intervals) and standardised
Beta (β) were reported for all moderation analyses. Given there is evidence of a negative
response bias in emotion perception in depressed individuals, labelling errors were calculated
as a percentage to examine the type of misclassification errors made by those with no
depressive symptomology and mild-to-severe levels of depressive symptomology across the
three intensities in each emotion type.
Assumptions were checked for all analyses. This included independence of
observations, outliers, linearity, multicollinearity, homoscedasticity, and normality of
residuals. Independence of observations was assumed as the Durbin-Watson statistic was in
the 1.5 to 2.5 range. For the moderation analysis predicting fear at 100% intensity, no
assumptions were violated. Whilst all other assumptions were met, there was evidence of
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non-normality of residuals for all other moderation analyses. Thus, a non-parametric
bootstrapping procedure was performed using 1000 bias corrected samples. The
bootstrapping procedure for the moderation analysis for identifying fear at 20% intensity
revealed a quantitatively significant value, therefore alternate bootstrapping analysis
significance values were reported. There were no meaningful differences in significance
values between all other original moderation models, and these models with bootstrapping,
therefore the original moderation analyses were reported. Furthermore, the variables were
centered and an interaction term between alexithymic traits and depressive symptomology
was created to overcome potentially problematic multicollinearity with the interaction term
(Aiken & West, 1991).
Results
Descriptive Statistics
Descriptive statistics for the self-report measures of the TAS-20 and DASS-21, and
additional measures to assist with sample characterisation including the IRI and RSES are
reported in Table 1. The frequency of participants who had moderate-to-severe levels of
depressive symptomology (i.e., DASS-21 score equal to or > 14), mild levels of depressive
symptomology (i.e., DASS-21 scores ranging from 10 to 13), and no depressive
symptomology (i.e., DASS-21 scores ranging from 0 to 9) were n = 18, n = 13, and n = 89,
respectively. Descriptive statistics for overall ERT performance are reported in Table 2.
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Table 1
Descriptive Statistics for Self-Report Measures
M

SD

Fantasy

15.90

5.69

Perspective Taking

18.43

4.28

Empathic Concern

20.14

4.35

Personal Distress

10.79

4.78

RSES

15.06

2.15

TAS-20

48.52

10.57

Depression

6.97

7.25

Anxiety

5.32

6.62

11.63

8.24

IRI

DASS-21

Stress

Note. DASS-21 = Depression, Anxiety, and Stress Scale, IRI = Interpersonal Reactivity
Index, RSES = Rosenberg Self-Esteem Scale, TAS-20 = Toronto Alexithymia Scale.
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Table 2
Descriptive Statistics for ERT Performance
M

SD

2.42

.86

Fear 20%

.73

.81

Sad 20%

.65

.84

Happy 60%

3.91

.29

Fear 60%

1.33

1.08

Sad 60%

1.86

1.25

Happy 100%

3.98

.16

Fear 100%

1.77

1.14

Sad 100%

2.58

1.07

10.30

1.03

Happy 20%

Happy combined

Note. With the exception of the combined score for happiness, the total range of scores for
each ERT variable = 0 to 4.

Self-Report Questionnaire Correlations
To further assist in characterising the present sample, Pearson correlations were
conducted to assess the linear relationship between the various self-report measures and
alexithymic traits (see Table 3). These analyses indicated the three DASS-21 subscales had
moderate significant positive relationships with alexithymic traits. The IRI subscales of
empathic concern, perspective taking, and personal distress had significant negative
correlations with alexithymic traits, indicating small-to-moderate relationships. The IRI
fantasy subscale had a small non-significant negative relationship with alexithymic traits. The
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RSES was not significantly correlated with alexithymic traits, indicating a small positive
relationship.

Table 3
Correlations for Self-Report Measures and Alexithymic Traits
TAS-20
r

p

DASS-21
Depression

.36

<.001

Anxiety

.33

<.001

Stress

.34

<.001

Fantasy

-.12

.194

Perspective Taking

-.24

.008

Empathic Concern

-.19

.041

Personal Distress

-.31

<.001

.13

.153

IRI

RSES

Note. DASS-21 = Depression, Anxiety, and Stress Scale, IRI = Interpersonal Reactivity
Index, RSES = Rosenberg Self-Esteem Scale, TAS-20 = Toronto Alexithymia Scale.

Moderation Analyses
To examine the moderating effect of depressive symptomology on the relationship
between alexithymic traits and emotion perception ability, seven hierarchical multiple
regression analyses with moderation were conducted. In the first Step, age was entered. Age
accounted for a non-significant amount of variance in identifying fear at 20% intensity (see
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Table 4), sadness at 20% intensity (see Table 5), fear at 60% intensity (see Table 6), sadness
at 60% intensity (see Table 7), sadness at 100% intensity (see Table 9), and happiness (see
Table 10). However, age accounted for a significant amount of variance in identifying fear at
100% intensity (see Table 8).
At Step 2, alexithymic traits, depressive symptomology, and the interaction term
between alexithymic traits and depressive symptomology were added to the regression
model. These variables did not account for a significant amount of additional variance in
identifying fear at 20% intensity (see Table 4), sadness at 20% intensity (see Table 5), fear at
60% intensity (see Table 6), sadness at 60% (see Table 7), fear at 100% intensity (see Table
8), sadness at 100% intensity (see Table 9), and happiness (see Table 10).
Although the moderation regression models at Step 2 were not significant, there was
an indication of a unique small-to-moderate significant negative relationship between
alexithymic traits and identifying fear at 100% intensity (see Table 8), indicating that higher
levels of alexithymic traits may be associated with a reduced ability to detect fear at full
intensity levels. Additionally, there was an indication of a unique small-to-moderate
significant positive relationship between depressive symptomology and identifying fear at
20% emotional intensity (see Table 4), indicating that higher levels of depressive
symptomology may be associated with a greater ability to identify fear at low intensity levels.
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Table 4
A Moderation Regression Analysis Predicting Fear at 20% Emotional Intensity
B [95% CI]

β

r

sr2

p value

Age

-.01 [-.03, .01]

-.09

-.09

.01

.249

Age

-.01 [-.04, .01]

-.12

-.09

.01

.158

DASS Depression

.02 [.00, .05]

.21

.14

.03

.024

TAS20

-.01 [-.02, .01]

-.09

.01

.01

.416

Interaction

-.05 [-.20, .09]

-.08

.03

.00

.341

Note. Step 1: R2 = .01, adjusted R2 = .00, F(1, 118) = .88, p = .351. Step 2: ΔR2 = .03, ΔF(3,
115) = 1.18, p = .323. B = unstandardised beta, β = standardised beta, r = zero-order
correlation, sr = semi-partial correlation. Probability values from the bootstrapped analysis
were reported.

Table 5
A Moderation Regression Analysis Predicting Sadness at 20% Emotional Intensity
B [95% CI]

β

r

sr2

p value

Age

.00 [-.02, .02]

-.02

-.02

.00

.859

Age

.00 [-.03, .02]

-.02

-.02

.01

.874

DASS Depression

.00 [-.03, .03]

.01

.02

.00

.915

TAS20

.00 [-.02, .02]

.00

.00

.00

.930

Interaction

.02 [-.14, .18]

.02

.03

.00

.842

Note. Step 1: R2 = .00, adjusted R2 = .00, F(1, 118) = .032, p = .859. Step 2: ΔR2 = .00, ΔF(3,
115) = .03, p = .992. B = unstandardised beta, β = standardised beta, r = zero-order
correlation, sr = semi-partial correlation.
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Table 6
A Moderation Regression Analysis Predicting Fear at 60% Emotional Intensity
B [95% CI]

β

r

sr2

p value

Age

-.01 [-.03, .02]

-.04

-.04

.00

.687

Age

-.01 [-.04, .02]

-.04

-.04

.00

.681

DASS Depression

.02 [-.02, .05]

.11

.14

.02

.340

TAS20

-.01 [-.03, .02]

-.06

.00

.00

.555

Interaction

-.08 [-.11, .28]

.09

.15

.00

.394

Note. Step 1: R2 = .00, Adjusted R2 = .00, F(1, 118) = .16, p = 687. Step 2: ΔR2 = .03, ΔF(3,
115) = 1.17, p = .338. B = unstandardised beta, β = standardised beta, r = zero-order
correlation, sr = semi-partial correlation.

Table 7
A Moderation Regression Analysis Predicting Sadness at 60% Emotional Intensity
B [95% CI]

β

r

sr2

p value

Age

-.02 [-.05, 0.1]

-.12

-.12

.01

.205

Age

-.02 [-.05, .01]

-.12

-.12

.01

.214

DASS Depression

.00 [-.03, .05]

.04

.07

.00

.750

TAS20

.00 [-.03, .02]

-.08

-.02

.00

.443

Interaction

.12 [-.11, .34]

.12

.14

.00

.295

Note. Step 1: R2 = .01, adjusted R2 = .01, F(1, 118) = 1.62, p = .205. Step 2: ΔR2 = .02, ΔF(3,
115) = .83, p = .480. B = unstandardised beta, β = standardised beta, r = zero-order
correlation, sr = semi-partial correlation.
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Table 8
A Moderation Regression Analysis Predicting Fear at 100% Emotional Intensity
B [95% CI]

β

r

sr2

p value

Age

.04 [.01, .06]

.22

.22

.05

.015

Age

.03 [-.00, .06]

.16

.22

.02

.090

DASS Depression

.02 [-.02, .05]

.10

.02

.00

.376

TAS20

-.03 [-.05, .00]

-.24

-.24

.04

.020

Interaction

.02 [-.18, .22]

.02

.03

.00

.839

Note. Step 1: R2 = .05, adjusted R2 = .04, F(1, 118) = 6.05, p = .015. Step 2: ΔR2 = .05, ΔF(3,
115) = 2.00, p = .118. B = unstandardised beta, β = standardised beta, r = zero-order
correlation, sr = semi-partial correlation.

Table 9
A Moderation Regression Analysis Predicting Sadness at 100% Emotional Intensity
B [95% CI]

β

r

sr2

p value

Age

.03 [.00, .05]

.18

.18

.03

.055

Age

.03 [.00, .06]

.19

.18

.03

.054

DASS Depression

.00 [-.04, .03]

-.06

-.01

.00

.631

TAS20

.00 [-.02, .02]

-.03

-.09

.00

.759

Interaction

.14 [-.05, .33]

.16

.10

.02

.149

Note. Step 1: R2 = .03, adjusted R2 = .02, F(1, 118) = 3.74, p = .055. Step 2: ΔR2 = .02, ΔF(3,
115) = .81, p = .493. B = unstandardised beta, β = standardised beta, r = zero-order
correlation, sr = semi-partial correlation.
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Table 10
A Moderation Regression Analysis Predicting Happiness
B [95% CI]

β

r

sr2

p value

Age

.01 [-.02, .04]

.07

.07

.00

.469

Age

.01 [-.02, .04]

.07

.07

.00

.450

DASS Depression

-.01 [-.05, .02]

-.10

-.05

.00

.384

TAS20

.00 [-.02, .02]

-.04

-.08

.00

.726

Interaction

.11 [-.07, .30]

.13

.07

.01

.237

Note. Step 1: R2 = .00, adjusted R2 = .00, F(1, 118) = .53, p = .469. Step 2: ΔR2 = .02, ΔF(3,
115) = .67, p = .574. B = unstandardised beta, β = standardised beta, r = zero-order
correlation, sr = semi-partial correlation.

Misclassification Errors
Frequency values were produced to qualitatively examine the pattern of mislabeling
errors of emotions across participants with no levels of depressive symptomology, and mild,
moderate, and severe levels of depressive symptomology (i.e., ‘possible depression group’;
See table 11). Participants with mild, moderate, and severe levels of depressive
symptomology were grouped together given the low numbers of participants in these groups.
Visual inspection of this information revealed there was a similar pattern of mislabeling
errors across both groups. Ninety percent of participants in the no depression group and 89%
in the possible depression group labelled happiness correctly. Misclassifications for
happiness appeared to be equally distributed across all other emotion types. Both groups were
able to correctly label surprise 60% of the time. Surprise was primarily misclassified as
happy for both groups. Fear was labelled correctly 28% of the time for the no depression
group, and 30% of the time for the possible depression group. Both groups predominantly
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misclassified fear as surprise. A slightly higher percentage of participants correctly labelled
anger in the no depression group compared to the possible depression group (81% and 74%
respectively). Both groups tended to misclassify anger as disgust. Forty-five percent of
participants in the no depression group and 40% in the possible depression group labelled
sadness correctly. Sadness was predominantly misclassified as fear followed by disgust for
both groups.

Table 11
Misclassification of Emotions in the ERT Across Participants With No Depressive
Symptomology and Participants With Mild to Severe Levels of Depressive Symptomology
Labelled provided by participant %
Group

Actual Emotion

Happy

Surprise Fear

Anger Disgust Sad

Happy

90

2

1

2

3

2

Surprise

30

60

3

1

3

3

No Depressive

Fear

4

56

28

3

5

4

Symptomology

Anger

3

1

2

81

10

3

Disgust

1

1

1

23

70

4

Sad

4

10

20

8

13

45

Happy

89

3

1

2

3

2

Surprise

29

60

3

2

3

3

Mild-Severe

Fear

4

57

30

3

3

3

Depressive

Anger

3

3

3

74

12

4

Symptomology

Disgust

2

1

1

21

72

3

Sad

5

11

23

7

14

40
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Discussion
The present study sought to examine the relationship between levels of alexithymic
traits and the ability to identify a range of basic dynamically displayed emotions (happiness,
sadness, and fear), across various emotion intensity levels (20%, 60%, and 100%). Given that
alexithymia is highly comorbid with depression, whether depressive symptomology
moderated the relationship between alexithymic traits and emotion perception ability was
also examined. The first hypothesis that higher levels of alexithymic traits will be associated
with lower performance on emotion perception ability, particularly for the negative emotions
of fear and sadness and at low to moderate intensity levels, was only partly supported by the
results. This was based on the unique small-to-moderate negative relationship between
alexithymia scores and identifying fear at 100% emotional intensity. This specific finding is
consistent with the prior literature indicating that individuals with higher levels of
alexithymic traits have a diminished capacity to detect fear at full intensity levels (Parker et
al., 2005; Parker et al., 2009). Furthermore, this result provides some support for the
neurobiological research indicating that those with high levels of alexithymic traits have
decreased activity in various brain regions involved in the identification of fearful facial
expressions (van der Velde et al., 2013; Reker et al., 2010).
Various brain structures have been implicated in the processing of facial emotion
perception information in individuals with high levels of alexithymic traits (Adolphs, 2003).
Kugel et al. (2008) found that those high in alexithymic traits had significantly attenuated
activation in the amygdala when identifying sad and fearful faces, but not happy and neutral
faces. Furthermore, Berthoz et al. (2002) found attenuated activation in the ACC in response
to sadness, anger, and fear, but not happiness, in individuals high in alexithymic traits. The
slightly impaired ability of individuals with higher levels of alexithymic traits to detect
fearful facial expressions at full intensity in this study may therefore be due to hypo-
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activation in various brain regions involved in the identification of negative facial
expressions.
The ability to accurately identify facial expressions in others is an essential first step
towards modifying one’s behaviour so that is socially appropriate (Prakchin et al., 2009).
Given the expression of fear implies some degree of personal threat, an inability to correctly
identify this emotion and adjust one’s behaviour accordingly may result in a greater
occurrence of negative social interaction, thereby contributing to dysfunction in interpersonal
relationships (Marsh et al., 2007). Thus, it is possible that an impaired ability to recognise
fear at full intensity could partially account for the commonly reported relationship between
alexithymic traits and dysfunction in interpersonal relationships. The understanding that
alexithymic traits is related to the identification of fear could assist in tailoring therapeutic
approaches to remediate poor interpersonal skills in alexithymic individuals. Indeed, there is
increasing evidence that teaching individuals with autism spectrum disorder and
schizophrenia (both of which are highly comorbid with alexithymia) to identify emotional
facial expressions can improve their interpersonal relationships (Combs et al., 2007; Silver,
Goodman, Knoll, & Isakov, 2004).
With the exception of the small-to-moderate negative relationship between
alexithymic traits and identifying fear at 100% intensity, the present study’s findings in
relation to the first hypothesis are largely in contrast to the prior literature. No associations
were found between alexithymic traits and identifying happiness, which is inconsistent with
previous research that identified a moderate negative relationship between these variables
(Lane et al., 2000; Prakchin et al., 2009). Furthermore, no relationships were found between
alexithymic traits and identifying sadness at full intensity (100%), and both fear and sadness
at low-to-moderate intensity levels (20% and 60%), where emotion perception ability was
predicted to be most impaired (Mann et al., 1994; Parker et al., 2005; Prakchin et al., 2009).
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Thus, it is important to consider explanations for this disparity. One such explanation may be
linked to the distribution of alexithymia scores in the present study. As the sample was best
characterised by low-to-moderate levels of alexithymic traits, this may have reduced the
likelihood of observing more pronounced deficits in emotion perception ability. Indeed, the
majority of the prior literature used samples with an even distribution of alexithymia scores,
such that they had many participants with high or even clinical levels of alexithymic traits
(Cook et al., 2013; Jessimer & Markhamm, 1997; Lane et al., 2000; Parker et al., 1993;
Prkachin et al., 2009). It is likely that more severe levels of alexithymic traits occur in clinical
populations in comparison to the non-clinical sample used in the present study. Thus, future
research should replicate this study, and extend the sample to clinical contexts. Furthermore,
self-report measures such as the TAS-20 should be used in conjunction with observer-rated
measures of alexithymic traits such as the Toronto Structured Interview for Alexithymia
(Bagby, Taylor, Parker, & Dickens, 2006). This would allow for the identification of
individuals at the more severe end of the alexithymia continuum who may lack the ability to
accurately rate their deficits in emotional awareness on the TAS-20.
Another potential explanation of why stronger relationships between alexithymic
traits and emotion perception ability were not observed is the absence of a time constraint in
the emotion recognition task used. Whilst most prior studies, with all methodological
heterogeneity considered, have demonstrated consistent deficits in detecting emotional facial
expressions in people high in alexithymic traits (Cook et al., 2013; Jessimer & Markhamm,
1997; Kano et al., 2003; Lane et al., 2000; Parker et al., 1993), some research suggests this
impairment may be exacerbated by speeded processing demands (Starita et al., 2018). For
example, Parker et al. (2005) conducted two studies to assess the ability of individuals with
low and high levels of alexithymic traits to identify the emotions of sadness, anger, and fear
under fast (1 second) and slow conditions (3 seconds). Their results indicated that those high
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in alexithymic traits were significantly impaired in the fast condition, and slightly impaired in
the slow condition. Similarly, a study by Ihme et al. (2014) found that identifying facial
expressions for fear, sadness, and happiness presented for 66 or 100ms was more negatively
related to alexithymic traits than emotions presented for 3 seconds. These findings suggest
that deficits in emotion perception ability in individuals high in alexithymic traits may be
mediated by excessive emotion-processing demands. To further clarify the impact of
processing demands on alexithymic individuals, future research should incorporate time
constraints into their study design.
The results of the present study did not support the second hypothesis that, for the
negative emotions of fear and sadness, but not for the positive emotion of happiness,
depressive symptomology will moderate the relationship between alexithymic traits and
emotion perception ability. However, there was some indication of a unique small-tomoderate positive relationship between levels of depressive symptomology and identifying
fear at 20% emotional intensity. This indicates that higher levels of depressive symptomology
may be associated with a greater ability to identify fear at low intensity levels. Whilst this
finding is inconsistent with previous research demonstrating that depressive symptomology is
associated with a general deficit in identifying emotional facial expressions (Persad & Polivy,
1993; Rubinow & Post, 1992), it provides tentative support for the research indicating that
individuals high in depressive symptomology demonstrate a negative bias in emotional
processing (Hale, 1998; Gollan et al., 2010; Lawson et al., 2002). That is, these individuals
may be primed to recognise negative facial expressions more accurately because of the
congruency of the emotional information with depression (Bower, 1981). Additionally, this
result further aligns with a study conducted by Gollan et al. (2008) demonstrating that, due to
the negative processing bias, individuals with higher levels of depressive symptomology tend
to perceive fearful facial expressions as more intense, and are therefore able to correctly
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detect this emotion at lower intensities. This specific finding also provides some support for
the neurobiological research indicating that elevated levels of depressive symptomology is
related to increased responsiveness to fearful facial expressions (Lawrence et al., 2004;
Peluso et al., 2009).
Suslow et al. (2010) and Victor et al. (2010) found that depressed participants showed
increased activation in the amygdala and insula in response to sad and fearful facial
expressions and decreased activation in response to happy expressions when compared to
controls. Furthermore, Lawrence et al. (2004) and Scheuerecker et al. (2010) found hyperactivation in the insula in response to sad and fearful expressions and hypo-activation to
happy expressions. The slightly enhanced ability of individuals with depressive
symptomology to detect fearful facial expressions at low intensity in this study may therefore
be due to hyper-activation in brain regions involved in the identification of negative facial
expressions.
The marginally enhanced ability of individuals higher in depressive symptomology to
identify fear at lower intensities may indicate a propensity for these individuals to perceive
this emotion as more intense and thus respond to it more readily. This may in turn increase
the likelihood of the presence of antisocial behaviours and poorer interpersonal relationships.
Indeed, cognitive theories of depression have highlighted this negative bias in emotional
processing as central to the onset and maintenance of depression and poor social outcomes
(Beck, 1967; Bower, 1981).
Whilst some limited evidence of a negative bias in emotional processing was
identified, such that high levels of depressive symptomology were associated with an
enhanced ability to detect fear at low intensity levels, the same pattern of results was not
apparent for the identification of sadness at 20% intensity, or both fear and sadness at 60%
and 100% intensity. Thus, these findings are inconsistent with the prior literature suggesting a
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negative processing bias (i.e., negative emotions appear to be identified more accurately) in
depressed individuals (Gollan et al., 2010; Suslow et al., 2001). Furthermore, there was a
similar pattern of mislabeling errors for individuals with no depressive symptomology, and
those with mild-to-severe depressive symptomology. This finding is also inconsistent with
the prior literature on the negative processing bias, which indicates that individuals with
higher levels of depressive symptomology have a tendency to misinterpret happy facial
expressions as negative (Hale, 1998; Gur et al., 1992).
A likely explanation of the relatively small relationship between depressive
symptomology and identifying fear at 20% intensity, and the lack of associations for the
alternative emotions and intensity levels, is the limited variability of depression scores in the
present study. As the sample was best characterised by negligible-to-mild levels of depressive
symptomology, the results may not accurately reflect the true pattern or severity of emotion
perception impairments seen in those with high levels of depressive symptomology. Indeed,
the majority of the prior research used samples of clinically depressed individuals (Gollan et
al., 2010; Suslow et al., 2001; Surglaze et al., 2004). Furthermore, the pattern of
misclassification errors in the present study appear very similar to those found in a recent
study of healthy and alcohol intoxicated individuals using the same emotion recognition task
(Honan, Skromanis, Johnson, & Palmer, 2018). Whilst the second hypothesis was not
supported, those higher in alexithymic traits had a slightly reduced ability to detect fear at
100% intensity, and those higher in depressive symptomology had a marginally enhanced
ability to detect fear at 20% intensity. The opposing directions of these relationships suggest
there may be potential for depressive symptomology to moderate the relationship between
alexithymic traits and emotion perception ability, and thus diminish the effect of poor
emotion perception ability for negative emotions typically seen in individuals with high in
alexithymic traits. It is likely that more pronounced effects may be observed with a sample
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higher in levels of both alexithymic traits and depressive symptomology. Thus, the present
study should be replicated and extended to clinical contexts.
Limitations and Future Directions
There are a few noteworthy limitations of the present study. Firstly, although a power
analysis was conducted and adhered to, the study still may have been limited by the small
sample size. No consistent patterns in the data suggests the sample may not have been
powerful enough to detect significant effects. This is evidenced by the non-significant models
for the identification of fear at 20% and 100%, despite the presence of unique significant
main effects. Furthermore, as previously stated, the sample was best characterised by low-tomoderate levels of alexithymic traits and negligible-to-low levels of depressive
symptomology. Thus, the present results may apply only to a restricted sample of people,
limiting the generalisability of the results. Future research may benefit from a larger sample
with higher levels of alexithymic traits and depressive symptomology.
Another limitation of the present study was the presence of ceiling effects for the
identification of happiness at 60% and 100% intensity levels. This ceiling effect has been
consistently demonstrated in previous research (Montagne et al., 2007; Palermo & Coltheart,
2004), and may be a result of emotion recognition tasks including only one clear positively
valenced emotion (i.e., happiness). Some researchers consider surprise to be a positive
emotion (Babbage et al., 2011), however, others argue that is it neither positive or negative
(Kreibig, 2010). Consistent with this, individuals consistently misclassified the surprise items
as happy in this study. Indeed, research on emotion perception ability in alexithymic and
depressed individuals typically uses tasks with an imbalance of positive and negative valence
emotions. There is potential for a more balanced investigation of emotional valence to
produce differential attenuation or enhancement effects depending on the type of valence
being examined. Due to the inclusion of a broader and more balanced range of emotions (i.e.,
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11 negative and 11 positive expressions), the recently developed Complex Audio-Visual
Emotion Assessment Task (CAVEAT; Rosenberg, McDonald, Rosenberg, & Westbrook,
2016) has been argued to overcome the limitations related to ceiling effects, and may thus be
used in future research.
Social interaction in everyday life is a highly nuanced process, requiring individuals
to actively identify facial expressions presented at varying levels of emotional intensity
(Montagne et al., 2007). Thus, the examination of various emotion intensities for each
emotion type is a strength of the present study. Furthermore, the ERT used in the present
study dynamically displayed all emotional facial expressions, which is also consistent with
how emotions may be presented and identified in everyday social interactions. Despite this, it
remains likely that context may impact emotion perception ability, and this was not
investigated in the present study. For example, in a high-stakes context (e.g., job interview),
there may be increased incentive for alexithymic and depressed individuals to pay closer
attention to social cues so as to respond in an appropriate manner. In comparison, there may
be little incentive to do so in a low-stakes context (e.g., time with family). Furthermore,
everyday emotion perception is a multi-modal process that involves the identification of
emotion through social cues other than facial expressions, such as language tone and body
gestures (Schirmer & Adolphs, 2017). The integration of these cues provide individuals with
additional information, which may in turn improve their ability to identify emotions (Barrett,
Lindquist, & Gendron, 2007). As such, it would be beneficial for future research to assess
emotion perception ability using more ecologically valid measures displaying real life
interactions such as The Awareness of Social Inference Test Emotion Perception subtest
(Honan, McDonald, Sufani, Hine, & Kumfor, 2016) or the CAVEAT (Rosenberg,
McDonald, Rosenberg, & Westbrook, 2016).

ALEXITHYMIA, DEPRESSION, AND EMOTION PERCEPTION

41

Emotion perception is a lower-order social cognitive ability thought to contribute to
higher-order cognitive abilities such as ToM. However, it is important to highlight other
factors that may contribute to higher-order social cognitive functions and/or interact with
emotion perception ability. In line with the literal meaning of alexithymia (‘no words for
emotion’), there is increasing evidence demonstrating that individuals high in alexithymic
traits have more difficulty and use fewer words when describing their emotions in
comparison to those with low levels (Lecours, Robert, & Desruisseaux, 2009; Roedema &
Simons, 1999). Research conducted on the relationship between alexithymic traits and verbal
ability has revealed inconsistent results, with some studies finding a negative association
(Louth, Hare, & Linden, 1998; Wood, & Williams, 2007), whereas others found no
association (Koelkebeck et al., 2010; Paradiso, Vaidya, McCormick, Jones, & Robinson,
2008). A study by Montebarocci, Surcinelli, Rossi, and Baldaro (2010) in the general
population demonstrated that the relationship between alexithymic traits and the ability to
accurately label emotional facial expressions was mediated by verbal ability. Thus,
individuals high in alexithymic traits may have deficits in verbalising emotional information,
which in turn suggests that verbal abilities may be a source of confounds for the effect of
alexithymic traits on the ability to label emotional facial expressions. To clarify these
findings, it would be beneficial for future research to overtly examine the influence of verbal
abilities on emotion perception ability as a potential consideration for targeted treatment.
Conclusion
While a relationship between alexithymic traits and emotion perception difficulties
has been consistently demonstrated, no prior research has examined whether depressive
symptomology influences this relationship. The present study found that high levels of
alexithymic traits may be associated with a reduced ability to identify fear at full intensity
levels. Such an effect was not demonstrated on alternative intensity levels and alternative

ALEXITHYMIA, DEPRESSION, AND EMOTION PERCEPTION

42

emotions. Furthermore, depressive symptomology was not found to moderate the relationship
between alexithymic traits and emotion perception ability. Whilst some limited evidence of a
negative bias in emotional processing was identified, such that high levels of depressive
symptomology were associated with an enhanced ability to detect fear at low intensity levels,
most of the observed relationships were inconsistent with the prior literature. Thus,
compelling support was not gained for research demonstrating emotion perception deficits in
alexithymic individuals, or negative biases in emotional processing due to depressive
symptomology. However, in view of the aforementioned limitations regarding the sample of
participants in this study who were relatively low in alexithymic traits and depressive
symptomology, any conclusions can be tentative at best. Thus, future research should address
these limitations to gain a deeper understanding of how alexithymic traits and depressive
symptomology may interact to influence emotion perception ability and interpersonal
relationships.
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Appendices
Appendix A: Ethics approval letter
Sent: Wed 21/03/2018 1:01 PM
To: Cynthia Honan
Cc: Bonnie Dell; Liam Spicer; Nikki Turner
Subject: Ethics Amendment Approved: H0016480 An investigation of emotion recognition
ability and metacognitive judgements of emotion recognition performance in trait narcissism
Dear Dr Honan
Ethics Ref: H0016480
Title: An investigation of emotion recognition ability and metacognitive judgements of
emotion recognition performance in trait narcissism
This email is to confirm that the following amendment was approved by the Chair of the
Tasmania Social Sciences Human Research Ethics Committee on 21/3/2018:
1. Personnel changes - remove Nikki Turner and add Liam Spicer and Bonnie Dell
2. Research Question - inclusion of an additional research question
3. Change in Methodology - relating to participant recruitment
All committees operating under the Human Research Ethics Committee (Tasmania) Network
are registered and required to comply with the National Statement on Ethical Conduct in
Human Research (NHMRC 2007, updated May 2015).
This email constitutes official approval. If your circumstances require a formal letter of
amendment approval, please let us know.
Should you have any queries please do not hesitate to contact me.
Kind regards
Natasha Jones
Admin Officer

ALEXITHYMIA, DEPRESSION, AND EMOTION PERCEPTION

61

Appendix B: Participant Recruitment Flyer

Research Volunteers Wanted: Personality, Emotion
Perception, and Perceptions of Ability
Are you aged between 18-65 years?

We are looking for volunteers to participate in a study investigating certain
personality traits on emotion perception ability and perceptions of ability.
As a participant, you will be asked to complete some brief baseline questionnaires,
and undertake a computer-based emotion recognition task. The questionnaires and
testing should take no longer than 45 minutes to complete.
To volunteer or for more information, please email: liam.spicer@utas.edu.au

Go into the draw to win one of three double movie vouchers

liam.spicer@utas.edu.au

Personality, Emotion Perception
and Perceptions of Ability Study

liam.spicer@utas.edu.au

Personality, Emotion Perception and
Perceptions of Ability Study

liam.spicer@utas.edu.au

Personality, Emotion Perception and
Perceptions of Ability Study

liam.spicer@utas.edu.au

Personality, Emotion Perception and
Perceptions of Ability Study

liam.spicer@utas.edu.au

Personality, Emotion Perception and
Perceptions of Ability Study

liam.spicer@utas.edu.au

Personality, Emotion Perception and
Perceptions of Ability Study

liam.spicer@utas.edu.au

Personality, Emotion Perception and
Perceptions of Ability Study

liam.spicer@utas.edu.au

Personality, Emotion Perception and
Perceptions of Ability Study

(KHA111/112 Students may receive 45 mins course credit)
This study has been approved by the Tasmanian Health and Medical Human Research Ethics
Committee (#H0016480)
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Appendix C: Information Sheet
Personality, Emotion Perception, and Perceptions of Ability
Information Sheet for Participants
Invitation
You are invited to participate in a research project examining the relationship between
specific personality traits and emotion perception ability. This research is being conducted in
partial fulfillment of an Honours degree in psychology for Liam Spicer and Bonnie Dell
under the supervision of Dr. Cynthia Honan, a Lecturer and Clinical Neuropsychologist in the
Discipline of Psychology, School of Medicine, University of Tasmania.
What is the purpose of this study?
The purpose of this study is to examine the relationship between personality and how
emotions in other people are perceived. It is possible that the way we appraise the emotions
of others is dependent on a person’s specific personality traits.
Why have I been invited to participate?
You have been invited to participate because you meet the following criteria:
✓
✓
✓
✓
✓
✓

Are aged between 18 and 65 years of age.
Have normal or corrected-to-normal vision.
Are fluent in English.
Are not pregnant.
You have no history of traumatic brain injury or other neurological condition.
You are able to spend approximately 20 minutes to complete questionnaires and a
further 20 minutes to complete an emotion perception task.

What will I be asked to do?
You will be asked to complete some standard questionnaires which will ask you for basic
demographic information, and information relating to current mood, personality traits and
social functioning. You will also be asked to complete an emotion recognition task on the
computer. You may complete the questionnaires up to 7 days prior to completing the emotion
perception task. A mutually suitable appointment time will be arranged with you to complete
the emotion perception task. It is expected that the questions and task together will take
approximately 45 minutes to complete.
Are there any possible benefits from participation in this study?
Your participation will help us to understand the way in which personality traits may be
related to the perception of emotions in others. This will allow us to identify whether specific
personality groups exhibit specific social difficulties and will inform future research into the
possible mechanisms that may underlie social difficulties.
University of Tasmania students who are undertaking the KHA111/KHA112 course will
receive 45 minutes of course credit for their time. Participants who are not undertaking the
KHA111/KHA112 course will go into the draw to win one of three double movie passes.
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Are there any possible risks from participation in this study?
We do not expect there will be any risks associated with participation in this study. The data
collected will be in no way identifiable to you.
What if I change my mind during or after the study?
Participation in this research project is voluntary and you are free to withdraw at any time.
Participants who withdraw during the research process are free to do so with no explanation.
Your withdrawal will not in any way affect your relationship with the researchers involved in
this study or the School of Medicine. Should you withdraw from participating at any time,
your data will be destroyed and will not be included in the final study results.
What will happen to the information when this study is over?
The data from this study will be stored securely within the Discipline of Psychology, School
of Medicine. Your data will also be stored anonymously using a unique ID code. Identifiable
information such as your name and contact details will only be used for the purpose of
arranging a testing session. Once your testing session has been arranged any identifying
information will be destroyed. You will be provided with a unique ID code, which you will
use to complete the questionnaires and testing session.
Data you provide in this research will be stored for a period of five years following the
completion of the study. After this period, all data will be destroyed.
How will the results of the study be published?
The results will be published in Honours theses by Liam Spicer and Bonnie Dell. This will be
available at the University of Tasmania library after the 3 rd November, 2018. A summary of
the research results will also be available on the discipline of Psychology, University of
Tasmania webpage (http://www.utas.edu.au/courses/study/psychology).
No participants will be identifiable in the publication of the results. Research results may be
published in a peer-reviewed academic journal. Research results can also be obtained by
contacting the researchers directly.
What if I have questions about this study?
If you have any questions regarding this research, please contact Liam Spicer or Bonnie Dell
(liam.spicer@utas.edu.au). Alternatively, you can contact Dr Cynthia Honan on 03 6324
3266 or email cynthia.honan@utas.edu.au.
This study has been approved by the Tasmanian Social Sciences Human Research Ethics
Committee. If you have concerns or complaints about the conduct of this study, please
contact the Executive Officer of the HREC (Tasmania) Network on +61 3 6226 6254 or
email human.ethics@utas.edu.au. The Executive Officer is the person nominated to receive
complaints from research participants. Please quote ethics reference number [H0016480].”
This information sheet is for you to keep. If you would like to participate in the research,
please ask the researcher for a participant consent form to complete.
Thank you for taking the time to read this information sheet.
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Appendix D: Consent Form
Personality, Emotion Perception and Perceptions of Ability
Consent form for participants
1. I agree to take part in the research study named above.
2. I have read and understood the Information Sheet for this study.
3. The nature and possible effects of the study have been explained to me.
4. I understand that the study involves completing questionnaires to determine
demographic information, current mood, empathy levels, personality traits, and social
cognitive functioning. Participants will then be asked to complete an emotion
recognition task on the computer.
5. I understand that participation involves no foreseeable risks to participants.
6. I understand that all research data will be securely stored on the Psychology
Department, School of Medicine premises for five years from the publication of the
study results, and will then be destroyed.
7. Any questions that I have asked have been answered to my satisfaction.
8. I understand that the researcher(s) will maintain confidentiality and that any
information I supply to the researcher(s) will be used only for the purposes of the
research.
9. I understand that the results of the study will be published so that I cannot be
identified as a participant.
10. I understand that my participation is voluntary and that I may withdraw at any time
without any effect.
If I so wish, I may request that any data I have supplied be withdrawn from the
research during testing. I understand that I will not be able to withdraw my data after
completing the testing session, as data will be anonymous.

Participant’s name: _______________________________________________________

Participant’s signature: ____________________________________________________

Date: ________________________
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Statement by Investigator
I have explained the project and the implications of participation in this study to
this volunteer, and I believe that the consent is informed and that he/she
understands the implications of participation.
If the Investigator has not had an opportunity to talk to participants prior to them participating,
the following must be ticked.
The participant has received the information sheet where my details have been
provided so participants have had the opportunity to contact me prior to consenting
to participate in this project.

Investigator’s name: _______________________________________________________

Investigator’s signature: ____________________________________________________

Date: ________________________

