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Abstract
A theoretical basis exists on which alexithymia may be associated with health
anxiety (G. J. Taylor, Bagby, & Parker, 1997). However, despite this link, there has
been little research into a theorized relationship between alexithymia and health
anxiety, and even among such studies, there is no consensus on whether there is a
relationship between alexithymia and health anxiety. The present series of studies
firstly explored whether alexithymia and health anxiety are related constructs, and
secondly examined in-depth the nature of any such relationship.
Studies 1 and 2 explored whether alexithymia and health anxiety are related.
Study 1 employed the 20-item Toronto Alexithymia Scale (TAS-20) and the Short
Health Anxiety Inventory (SHAI) as measures of alexithymia and health anxiety
respectively, while Study 2 utilized the Bermond-Vorst Alexithymia Questionnaire
(BVAQ) to ascertain if the results from Study 1 could be replicated with a different
measure of alexithymia. After controlling for depression and anxiety, both studies
found alexithymia to be related to health anxiety, albeit only for certain domains of
alexithymia – greater difficulty identifying feelings was associated with greater levels
of health anxiety; however, engaging in externally oriented thinking, reduced analysis
of feelings, and reduced levels of emotionalizing were all inversely related to health
anxiety. Furthermore, these relationships varied by the severity of alexithymia and
gender, with stronger associations observed with increasing alexithymic severity.
Study 3 then examined if the relationship between alexithymia and health
anxiety was mediated by an external variable – anxiety sensitivity. Study 3a again
utilized the TAS-20 while Study 3b employed the BVAQ. Both dimensions dealing
with concerns about the physical and cognitive consequences of emotional arousal
were found to mediate the relationship between having difficulty identifying feelings
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and health anxiety. However, these indirect effects were detected more consistently
for the sample in Study 3a than in 3b. Additionally, the physical concerns dimension
was found to mediate the relationship between a reduced capacity to emotionalize and
health anxiety. Thus, the current findings hold a number of theoretical, therapeutic,
and even wider research implications for the alexithymia construct, all of which are
discussed here with regard to the overall question of whether alexithymia is related to
health anxiety.
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General Introduction

It has been contended that some medical and psychiatric illnesses are reflective
of disorders of affective regulation (G. J. Taylor, Bagby, & Parker, 1997). In
particular, it has been proposed that individuals with such illnesses have deficits within
the subjective cognitive-experiential domain in terms of the subjective awareness of,
and processing of affect (G. J. Taylor et al., 1997). A construct that has been
conceptualized from, and whose main assumptions are organized around some of these
deficits, is that of alexithymia (G. J. Taylor et al., 1997; G. J. Taylor, 2000). The
current series of investigations seeks to examine the construct of alexithymia in further
detail. Specifically, they will seek to explore if, and how, the deficits that are
characteristic of alexithymia are related to the misattributed and maladaptive belief
that one has a physical illness – health anxiety.

Alexithymia
The traits associated with alexithymia were first observed by clinicians in
patients with classic psychosomatic diseases (Sifneos, 1996; G. J. Taylor & Bagby,
2013). As early as the 1940s, it was observed that that these patients were not able to
symbolize and verbalize feelings, were unable to employ affect in their intra- and
interpersonal lives, possessed little imagination and fantasy, and had concrete and
externally-focused thinking and living styles (see G. J. Taylor et al., 1997, Chapter 2
for a brief description). However, it was not until the 1970s, with the systematic study
of the cognitive processes associated with psychosomatic diseases, that these previous
observations in psychosomatic patients were consolidated into the construct that is
now known as alexithymia (G. J. Taylor et al., 1997).
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The term alexithymia was derived from the Greek literally meaning ‘lack of
words for emotion’, and was first coined by Peter Sifneos, who employed the term to
describe the abovementioned psychological traits or characteristics that were observed
in psychosomatic patients, as well as among individuals in the community (Sifneos,
Apfel-Savitz, & Frankel, 1977; Sifneos, 1973). While it was initially speculated by
early clinicians that difficulty experiencing or verbalizing feelings, was due to
distressing emotions being expressed though physiological and autonomic pathways
that eventuated in psychosomatic disease (Sifneos et al., 1977), researchers later
proposed that the emergence of alexithymia was instead due to deficits in the cognitive
processes involved with corresponding emotional processing (G. J. Taylor et al.,
1997). Since then, alexithymia has been theoretically developed through
measurement-based experimental validation, and is now generally defined as a cluster
of cognitive and affective characteristics which are reflected in four core and salient
features: (a) a difficulty in identifying and discriminating feelings and bodily
sensations, (b) a difficulty in communicating these feelings to others, (c) externallyoriented, stimuli-focused thought patterns, and (d) reduced imaginal capacity that is
reflected as a paucity of fantasy (G. J. Taylor et al., 1997; G. J. Taylor, 2000).

The Etiology of Alexithymia
A number of theoretical accounts on the etiology of alexithymia exist; these
are derived from various fields, and range from the interpersonal (attachment) to the
neurobiological to the cognitive-developmental (Timoney & Holder, 2013).
Many theorists distinguish between two types of alexithymia – primary and
secondary – and these have different etiological pathways. The specific definitions of
both types of alexithymia vary from each other, but primary alexithymia is generally
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conceptualized as enduring, with genetic, biological, or developmental origins,
whereas secondary alexithymia is state-dependent or brought on by psychologically
traumatic events that may or may not persist after the resolution of the trauma
(Freyberger, 1977; Sifneos, 1994; G. J. Taylor et al., 1997). As such, secondary
alexithymia functions as a protective or defense mechanism (such as denial) against
overwhelming emotional experiences triggered by the development of chronic organic
disease or transitory life-threatening states (Freyberger, 1977). For example, transplant
and hemodialysis patients have been observed to display alexithymic features in what
is suggested to be an attempt by patients to protect themselves against the emotional
exhaustion of accepting their organic impairment (Freyberger, 1977; Fukunishi, Saito,
& Ozaki, 1992).
The bulk of the theoretical development and research on etiology however, has
been focused on the biological causes of what has been termed primary alexithymia.
One prominent neurobiological theory on alexithymia was proposed by Lane, Ahern,
Schwartz, and Kaszniak (1997), who suggested that the anterior cingulate cortex
(ACC) constitutes a key neural structure underlying the cognitive deficits present in
alexithymia. They argued that because the ACC is involved in bringing conscious
awareness to cognitive stimuli, it may have a crucial part to play in the conscious
experience of emotion. Lane et al. thus hypothesized that when emotional arousal
occurs, a lack of ACC activation may result in a corresponding dearth of awareness of
the particular emotion, while the individual still experiences the behavioral and
autonomic responses associated with such arousal. Consequently, this paucity of
emotional awareness or “blindfeel” in alexithymics is expressed as a difficulty in
identifying or describing feelings.
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This hypothesis has subsequently been examined by quite a few studies that
have investigated the neurobiological associates of alexithymia (see Moriguchi &
Komaki, 2013; van der Velde et al., 2013 for recent review and meta-analysis). van
der Velde et al.’s (2013) meta-analysis on the neural correlates of alexithymia sought
to integrate such research in order to present a consolidated picture of the regions of
the brain that underpin the cognitive deficits in emotional processing (specifically
negative and positive stimuli) that characterizes alexithymia; Moriguchi and Komaki
(2013) endeavored to locate patterns of neurobiological activation within alexithymics
in response to four types of stimuli – external emotional stimuli, imagery and fantasy,
somatosensory or sensorimotor stimuli, and stimuli containing a social context. Both
these papers have included studies that employed neuroimaging techniques such as
functional magnetic resonance imagining (fMRI), positron emission tomography
(PET), and single-photon emission computed tomography (SPECT) to examine brain
activation among alexithymics during tasks that involve emotional processing.
Lane et al.’s (1997) hypothesis that alexithymia is linked to lower activation in
the ACC was supported by Moriguchi and Komaki’s (2013) review, which found
lower neural activation in the ACC and related structures in the limbic and paralimbic
systems (e.g., amygdala, insula), in response to external emotional stimuli.
Surprisingly, the results from van der Velde et al. (2013) indicated that alexithymia
was associated with higher activation in the dorsal anterior cingulate cortex (ACC)
and the middle cingulate cortex for both valences. This may appear to contradict the
hypothesis and the corresponding review above, but it was reasoned that such a
discrepancy may be due to the varying cognitive-emotional demands of the tasks
reviewed by the meta-analysis (van der Velde et al., 2013). The researchers noted that
the tasks where lower ACC activation was found were more demanding in terms of
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emotional processing, such as valence-rating or empathizing. van der Velde et al.
suggest that the increase in dorsal ACC activation found in their meta-analysis may
reflect an attempt by alexithymics to employ more resources in the passive processing
of emotional stimuli. They then reasoned that if alexithymics have to divert more
resources into passive emotional processing under normal circumstances, placing
additional emotional processing demands on this already higher-than-normal load,
such as in high-demand active processing tasks, may prove to be too laborious for the
alexithymic, resulting in lower ACC activation. van der Velde and his colleagues then
suggest that ACC activation may resemble that of an inverted U-shaped curve, where
activation rises in response to increasing task load, until a certain point is reached
where the alexithymic is unable to meet the demands of further increases in task load
and activation drops below normal levels. More research will have to be conducted to
ascertain the exact nature of the ACC activation and involvement in alexithymia, but
it appears that research so far supports Lane et al.’s (1997) hypothesis insofar that
dysfunction in the ACC may lead to difficulty in consciously being aware of emotions,
as witnessed in alexithymics.
In addition, van der Velde and colleagues (2013) found valence-specific
effects of alexithymia, where lower activation in the amygdala, fusiform gyrus,
premotor areas and the dorsomedial prefrontal cortex was associated with negative
stimuli. It was reasoned that lower activation of the amygdala and fusiform gyrus (both
of which are involved in bringing attention to emotional stimuli) when presented with
negative stimuli may explain the difficulty in identifying feelings within alexithymics.
Lower activation in the premotor areas and the dorsomedial prefrontal cortex may also
account for the lack of empathy and interpersonal understanding of emotions. These
areas are involved in the observation, imitation, and execution of motor actions that
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include facial expressions of emotion; as such, lower activation may impair the ability
to subsequently understand the emotional expressions of other individuals.
Such neurobiological explanations of alexithymia could certainly be integrated
with other accounts on the etiology of alexithymia. A particularly salient cognitivedevelopmental account of the deficits found in alexithymia, is that they stem from
impairments within the cognitive-experiential system of emotional responding (which
may involve the ACC as above), and that this results in dysfunctionality within the
intra- and interpersonal domains of emotional regulation (G. J. Taylor et al., 1997).
The cognitive-experiential system is one of three systems which regulate affect, the
other two being a motor-expressive system that is subsumed, together with the
cognitive-experiential system, under a neurophysiological system (Dodge, 1989). The
neurophysiological emotional response includes autonomic and endocrinic processes,
while the motor-expressive response comprises behavior such as voice tones, facial
expressions, and body movement (Dodge, 1989). The cognitive-experiential response
constitutes processes and strategies such as attention, representation, dreams, and
verbal communication that assist in forming a subjective awareness of, processing,
and regulation of affect (Dodge, 1989).
It is thus theorized that high levels of alexithymia are characterized by a
paucity or premature cessation in affect development, which leads to impairment in
the cognitive-experiential system being manifested as difficulty in experiencing
feelings. In particular, a more specific account of such cognitive deficits in alexithymia
may be derived from Lane and Schwartz’s cognitive-developmental model of levels
of emotional awareness (Lane, Quinlan, Schwartz, Walker, & Zeitlin, 1990; Lane &
Schwartz, 1987). Influenced by, and sharing structural similarities with Piaget’s
conceptualization of cognitive development, their model was initially introduced to
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provide an organized structure for emotional experience (Lane & Schwartz, 1987),
and was applied to psychopathology in general, but later adapted towards alexithymia
(Lane et al., 1997). Within the model, it is postulated that while affect may be
consciously experienced, language, as a mode of symbolic representation, is vital to
features of thought processes (e.g., creativity, adaptability) that serve to further define
and develop this experience and its accompanying emotions (Lane et al., 1997). Such
development is conceptualized as taking place on five ascending levels, with each
level allowing for increased complexity in aspects of emotional awareness:
sensorimotor reflexive, sensorimotor enactive, preoperational, concrete operational,
and formal operational (Lane & Schwartz, 1987).
Lane and Schwartz (1987) theorized that during the sensorimotor reflexive
stage, emotional awareness is restricted to bodily sensations and reflexive, involuntary
responses to internal physiological and environmental stimuli. At the sensorimotor
enactive level, action tendencies are added as another avenue to experience emotional
awareness, and are performed to either enhance pleasure or reduce distress.
Preoperational awareness then signals the introduction of the psychological aspect of
emotional awareness, bringing with it the ability to represent emotions as schemata
(i.e., there is conscious awareness of feelings). Importantly, it is here that language is
first used to describe feeling states, albeit in a stereotypical fashion. However,
emotions are only experienced as categorically (either/or) singular feelings, and the
concept of varying degrees of multiple emotions being experienced at once is virtually
nonexistent. As such, the range of emotions is limited, and it is only in the concrete
operational stage that the range expands when such blends of emotions come into
awareness. Feelings may now consist of various emotions that are distinguishable
from other feelings that blend other emotions, and be described in that way. This
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allows for opposite emotions to be experienced simultaneously (e.g., to maintain
previous feelings regardless of the current situation). However, emotional awareness
takes place only in a personal experiential capacity, and others’ emotions are perceived
and interpreted to be similar to that experienced by the self. Empathic awareness is
only achieved at the final level of formal operations, where blends of emotions may
now be further mixed together to construct new emotions and feelings that need not
be based on personal experiences. Feelings can now be illustrated with metaphors, or
in personalized ways that have not been derived from other sources.
Alexithymia may then be conceptualized as stemming from failures in the
development of emotional awareness from the third level (preoperational) and
upwards (G. J. Taylor et al., 1997), and indeed, greater underdevelopment may result
in more severe alexithymia. In integrating Lane and Schwartz’s (1987) model with
these systems of affect regulation (Dodge, 1989), it may be proposed that the first two
stages of Lane and Schwartz’s model correspond to the development of the
physiological and behavioral systems of affect regulation of response. It is only from
the preoperational level that the subjective cognitive-experiential aspect begins to
come into emotional experience, and emotion is consciously experienced as a feeling
state. Thus during normal affect development, language and symbolization grow and
interact concurrently, to enable the construction of increasingly complex schemas of
emotion, resulting in greater awareness of, and differentiation of affect through
internal systems of emotional regulation and response.
The model is in sync with, and is reflective of, the various characteristics of
the alexithymia construct. For example, from the preoperational level and below,
where emotional regulation is mainly conducted through the neurophysiological and
motor-expressive systems, the ability to differentiate and describe emotions is
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stereotypical, or is expressed as action tendencies, which have been described as
alexithymic characteristics (Sifneos et al., 1977). Indeed, recent research has found
greater activation in the brain areas associated with the motor-expressive and
neurophysiological systems of affect regulation, and lower activation in areas linked
with the cognitive-experiential system in alexithymics (Kano & Fukudo, 2013). The
proposition above is also supported by research such as that carried out by Kokkonen
and colleagues (2003), who examined levels and rates of alexithymia among
individuals after a 31-year follow-up. They found speech development to be associated
with alexithymia; specifically, the prevalence of alexithymia (as ascertained by scores
of the 20-item self-report Toronto Alexithymia Scale – TAS-20) was lowest among
individuals who were able to speak three or more words at the age of one, and higher
among individuals who could only speak fewer than three words at that age. In the
same vein, retrospective studies conducted on alexithymia and childhood family
environment have found, in particular, the lack of familial emotional expression and
positive communication predicts alexithymia (Berenbaum & James, 1994; Kench &
Irwin, 2000). When considered together, such findings reinforce the importance of the
preoperational stage in childhood development, and the corresponding use of the
cognitive-experiential system in emotional expression.

The Experience of Emotions in Alexithymia
Thus when the cognitive-experiential system responsible for the experience of
feeling states is impaired or underdeveloped, this leaves the individual with only
behavioral and physiological means of experiencing and expressing emotions (Lane
et al., 1997; Sifneos et al., 1977; G. J. Taylor, 2000). As a corollary, a difficulty linking
emotions with their corresponding affective arousing situations and the cognitive
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schemas that represent them may then develop, which results in a reduced or limited
awareness of subjective feeling states. Internally then, there is continual frustration at
the difficulty in being aware of, describing, evaluating, regulating, and responding to
subjective feelings in appropriate situations (Sifneos et al., 1977; G. J. Taylor, 2000).
There is also increasing frustration in the alexithymic individual due to
difficulties operating within the interpersonal sphere where the ability to empathize
with, and offer others a source of emotional regulation is crucial (G. J. Taylor, 2000).
This is due to limited knowledge from personal emotional experiences and regulation,
and because the individual also does not possess the fantasies or verbal ability to
handle the awareness of feelings (G. J. Taylor, 2000). To compensate for such
disabilities, an externally oriented thinking and living style develops, and is expressed
as an excessive focus and elaboration on somatic symptoms and trivial environmental
detail (Sifneos et al., 1977). However, such operational thought and its corresponding
behavior often prove to be futile in enabling the expression of feeling states, and more
frustration and helplessness ensues as a consequence (Sifneos et al., 1977). In
response, there is physiological hyper-activation via the autonomic and endocrinic
systems, giving rise to somatic sensations, which are the only cue and results of
emotional arousal (Sifneos et al., 1977).
The basis for a cognitive bias towards somatic symptoms is thus established,
in the predilection for a preoccupation towards bodily sensations. A specific and
biased awareness of the somatic sensations of emotional arousal can develop, with
such arousal not being able to be registered as a subjective experience or feeling, due
to a lack of mental schemas of emotion within cognition (G. J. Taylor et al., 1997).
Indeed, alexithymics may display intact physiological arousal in response to emotive
stimuli, while concurrently reporting muted cognitive-experiential indicators of
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emotional arousal (Luminet, Rimé, Bagby, & Taylor, 2004; Stone & Nielson, 2001),
signaling a difficulty in attributing the physiological symptoms of emotional arousal
to cognitive-experiential states. When supplemented by the observation, among
alexithymics, of higher neural activation to stimuli accompanied by a physical context
(indicating a hypersensitivity or tendency to amplify physiological sensations within
alexithymics: Moriguchi & Komaki, 2013), the argument for an attentional bias
towards somatic symptoms in alexithymia does appear to be supported by existing
literature.
Consequently, such theoretical postulations have led to investigations into the
association between alexithymia and psychosomatic constructs that involve the
tendency to amplify or exaggerate somatic symptoms, such as medically unexplained
symptoms, somatosensory amplification, and somatization. Research on alexithymia
and somatization in particular has been extensive, and a couple of reviews (De Gucht
& Heiser, 2003; Kooiman, 1998) have largely established the relationship between
both these constructs.

Health Anxiety
A construct that is similar to somatization is that of health anxiety, a
dimensional construct characterized by cognitions (beliefs), emotions (fear), and
behavior that arise from misinterpretations of health relevant phenomena (e.g.,
physiological sensations) as signs or symptoms of serious illness (Asmundson, Taylor,
Sevgur, & Cox, 2001; Salkovskis & Warwick, 2001; S. Taylor & Asmundson, 2004;
Warwick, 1989). Given that it is conceptualized to be on a continuum, health anxiety
can range from mild to severe (Asmundson et al., 2001). Mild health anxiety can be
adaptive in bringing actual organic ailments to the attention of the individual, and
indeed, health anxiety may arise in the event of, or after a serious illness or the death
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of a close one (Asmundson et al., 2001). However, severe health anxiety such as
hypochondriasis can be maladaptive in causing unwarranted distress (Asmundson,
Abramowitz, Richter, & Whedon, 2010).
Before proceeding with further description of health anxiety, a conceptual
issue with regard to health anxiety and somatization must be discussed. Distinguishing
health anxiety and/or hypochondriasis and somatization disorder from each other has
been a contentious issue. Both constructs may exist co-morbidly, have been found to
be related to each other (Asmundson et al., 2001; Salkovskis & Warwick, 2001), and
have been classed accordingly as somatoform disorders under the DSM-IV1 and ICD10 (American Psychiatric Association, 2000; World Health Organization, 2004). As
such, health anxiety/hypochondriasis has been subsumed under somatization during
investigations with alexithymia (e.g., De Gucht & Heiser, 2003). However, this
classification has come under criticism (see Mayou, Kirmayer, Simon, Kroenke, &
Sharpe, 2005 for a review), and there have been appeals to reclassify hypochondriasis
as an anxiety disorder (Mayou et al., 2005; Olatunji, Deacon, & Abramowitz, 2009).
For example, it is suggested that grouping somatization disorder and hypochondriasis
under the broad umbrella of somatoform disorder lacks conceptual coherence, seeing

1

The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-V)
published in 2013 has removed diagnostic code of somatoform disorders (which includes somatization
disorder, hypochondriasis, pain disorder, and undifferentiated somatoform disorder), and replaced it
with somatic symptom and related disorders (American Psychiatric Association, 2013). Somatic
symptom disorder (SSD) is now “characterized by somatic symptoms that are either very distressing or
result in significant disruption of functioning, as well as excessive and disproportionate thoughts,
feelings and behaviors regarding those symptoms”. In part, this change in diagnostic code has been in
response to calls for greater clarification and even the removal of the categorization of somatization
disorder and hypochondriasis. The new diagnostic code also addresses past criticism on mind-body
dualism by not requiring the presence of medically unexplained symptoms have a diagnosis of SSD.
However, SSD constitutes a new construct, and while there may be considerable overlap between SSD
and the disorders that it has replaced, research on SSD is still scant and yet to be operationalized for
research (e.g., in terms of its measurement, in addressing the now unneeded precondition of medically
unexplained symptoms). The current series of studies were conducted before such changes however,
and will thus still refer to somatization disorder and hypochondriasis (health anxiety), and discuss
concepts and findings with regard to both these constructs in the pre-DSM-V context.
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as the only commonality between both constructs is the presentation of somatic
symptoms (Mayou et al., 2005).
Indeed, there are important if subtle differences between somatization and
health anxiety. Noyes, Stuart, Watson and Langbehn (2006) conducted a review to
identify domains that could distinguish hypochondriasis and somatization disorder.
Based on the review, they argued that conceptually, somatization is described as
behaviorally dramatic and externalized, while hypochondriasis is thought of as an
internal emotional disturbance. In terms of risk factors, females tend to be at greater
risk for somatization than males, while hypochondriasis has been found to affect both
genders equally. Hypochondriasis also appears to have an older age of onset as
compared to somatization. With regard to illness behaviors, somatizers seek out
medical professionals to confirm their suspected sickness, while hypochondriacs seek
medical consultation to provide reassurance that their feared illness is not present. A
distinction that is particularly pertinent to the current investigation is that of the clinical
features of both constructs – the primary clinical feature of somatization disorder is a
concern about vague and often changeable somatic symptoms, while the belief that
one has a serious illness (and the fear of its consequences) is central to hypochondriasis
(Noyes et al., 2006).
Thus, in the context of alexithymia, the current dissertation differentiates
between somatization, somatization disorder, and health anxiety as such: somatization
is defined as the presence of physical complaints that cannot be attributed to any
organic causes (Kellner, 1990). It has been proposed above that a deficit in the
subjective-experiential system of emotional regulation may lead to a biased focus on
the somatic products of emotional arousal (Lane et al., 1997; G. J. Taylor et al., 1997).
This may indeed lead to somatization, and consequently, somatization disorder, an
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extreme dysfunctional pattern of thoughts, feelings, and behaviors around somatic
symptoms. However, it may also be possible that alexithymics who are concerned
about the amplified somatic symptoms of emotional arousal may develop, either
concurrently (co-morbidly) or on its own, the belief that such sensations are signs of
illness – health anxiety. While there is a body of research behind the relationship
between alexithymia and somatization, the association between alexithymia and health
anxiety is yet to be determined. The aim of the current dissertation is therefore to
ascertain if such a relationship exists.

Models of Health Anxiety
Health anxiety may be accounted for by models that seek to explain illness
behavior. The common-sense model of health and illness behavior is one that places
the cognitions and emotions in the centre of any health and illness behavior (Martin,
Lemos, & Leventhal, 2001). Within the model, cognitions and affect independently
influence how a symptom is perceived and evaluated, but these are also influenced by
the environment, which may enhance or inhibit the saliency of these affects and
cognitions (Martin et al., 2001). When a symptom is encountered, the somatic
sensations that are felt are compared to current beliefs about the way in which typical
illnesses are manifested, in order to label and consequently form an illness
representation of the symptom (Martin et al., 2001). The cognitive representation also
incorporates beliefs such as the causes of the symptom, the duration and severity of
the symptom, and the control, prognosis, and consequences that may result from the
symptom (Martin et al., 2001). Such illness representations are then employed to guide
illness behavior such as whether to seek medical attention or to employ other coping
strategies to deal with the symptoms (Martin et al., 2001). This process is usually
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adaptive and allows symptoms that are part of illnesses to function as signals for
consequent remedying behavior to occur. However, maladaptive perception and
evaluation, whereby all symptoms are equated to possible disease, may lead to the
belief that benign symptoms are signs of illness, thereby resulting in such maladaptive
behavior as is present in health anxiety (Martin et al., 2001).
Such models are consistent with, and can be integrated into a cognitivebehavioral model that specifically addresses health anxiety. The cognitive-behavioral
model asserts that it is the misinterpretation of health-relevant information as signs of
illness that lead to the development of health anxiety (Salkovskis & Warwick, 2001).
Maladaptive illness representations may thus form the starting point at which such
misinterpretations of symptoms may occur. The severity of the misinterpretation
depends on the degree at which the symptoms and illnesses are perceived as
threatening, which in turn is a function of four other factors – the preceived likelihood
of illness, the perceived ability to cope with the illness, the perceived awfulness of
illness, and the perceived extent to which external factors will help (Salkovskis &
Warwick, 2001). These four factors are represented in the model as such:

[Perceived likelihood of illness] x [Perceived awfulness of illness]
-----------------------------------------------------------------------------------[Perceived ability to cope]

x [Perceived extent of external help]

Health anxiety occurs when the perception that there is a high probability of
contracting an illness is combined with the perception that the illness is awful, costly,
or burdensome (Salkovskis & Warwick, 2001). It is further increased when there is
the perception that the individual does not have the ability to cope with the illness, and
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that any external help sought will be futile in addressing the illness (Salkovskis &
Warwick, 2001).
Health anxiety thus manifests itself when health anxious individuals perceive
an initial triggering event such as an innocuous somatic symptom as a threat to present
or future health (Warwick, 1989). From these initial misinterpretations, maintaining
factors such as information processing biases, physiological reactions, safety-seeking
behavior, and affective changes arise and result in a maladaptive cycle that
characterizes dysfunctional health anxiety, where anxiety results in hyper-vigilance
and/or selective attention for more physiological sensations or health information, in
order to confirm the presence of the feared illness(es) (Salkovskis & Warwick, 2001;
Warwick, 1989). Information that is contrary to, and does not contribute to, the
confirmation of the illness is disregarded (Salkovskis & Warwick, 2001; S. Taylor &
Asmundson, 2004; Warwick, 1989). Importantly, there is also an enhanced detection
of natural bodily sensations that are normally unattended, as well as of autonomic
sensations which are the product of the anxiety itself (Salkovskis & Warwick, 2001;
S. Taylor & Asmundson, 2004; Warwick, 1989). The discovery of further somatic
sensations leads to a preoccupation with disease, whereby intrusive thoughts and
images of disease and death occur repeatedly to form the basis of a belief that one is
suffering from a serious illness (S. Taylor & Asmundson, 2004; Warwick, 1989).

Alexithymia and Health Anxiety
The cognitive-behavioral representation of health anxiety is thus compatible
with alexithymia and its characteristics, and indeed, through the integration of the
cognitive-behavioral model of health anxiety with the way in which emotions are
experienced in alexithymia, a pathway whereby the cognitive deficits in alexithymia
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may lead to the development of health anxiety may thus be proposed: it has been
elaborated above that when emotional arousal occurs within an alexithymic, there is
reduced capacity to associate the physiological products of such arousal with their
corresponding feeling states, likely due to both a neurobiological predisposition that
decreases emotional awareness and heightens somatosensory attention (Lane et al.,
1997; Moriguchi & Komaki, 2013), and a deficit in the cognitive-experiential system
of emotional regulation which leaves only behavioral and physiological means to
experience emotion (Sifneos et al., 1977; G. J. Taylor, 2000). This may subsequently
lead alexithymics to form an attentional bias towards these somatic sensations, and
consequently contribute to the perception (as with the first factor of the cognitivebehavioral model above) that these somatic sensations represent symptoms of illness
(Salkovskis & Warwick, 2001; G. J. Taylor et al., 1997). The frustration and confusion
with regard to the experiencing of such apparent symptoms of illness may also the
affect the way in which the awfulness of such an illness may be perceived (second
factor). Furthermore, when external help is sought (e.g., from doctors), the lack of any
diagnosed organic cause may not only serve to increase the perception of the awfulness
of the perceived illness, but also decrease the perception that external assistance is of
use (third factor). This is further exacerbated by the alexithymic’s poor interpersonal
functioning, reducing the possibility that the alexithymic will seek comfort from others
(G. J. Taylor et al., 1997). In addition, the alexithymic’s difficulty in emotional selfregulation may contribute to the perception that they are unable to both cope with the
perceived illness and the resulting health anxiety (fourth factor). The continued
preoccupation with somatic symptoms then results in the cycle of dysfunction where
the hypervigilance towards, and amplification of emotional by-products reinforces the
belief that the alexithymic is suffering from an illness (Salkovskis & Warwick, 2001;
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G. J. Taylor et al., 1997). The absence of any diagnosable syndromes results in
increased frustration, further emotional and physiological arousal, and the consequent
development of health anxiety (Lumley, Stettner, & Wehmer, 1996; Sifneos et al.,
1977).
There is thus an underlying theoretical basis for an association between
alexithymia and health anxiety. However, despite this, there is a dearth of research
into the putative relationship, and indeed it has been noted that there is very little focus
on the role of alexithymia in health anxiety (Porcelli et al., 2013). Even among the few
studies that have been conducted, (as reviewed in Study 1), a consensus has not yet
been achieved as to the nature of the relationship between alexithymia and health
anxiety.
Research into alexithymia and health anxiety is thus important for a few
reasons. Firstly, as mentioned above, there is little focus on the proposed relationship
(Porcelli et al., 2013), even though the theoretical basis for such an association has
existed for some time. Only a few studies have placed the relationship between
alexithymia and health anxiety as the primary focus of their investigation. It is
therefore, theoretically and practically important to establish whether there are
relations between alexithymia and health anxiety. Secondly, the successful
differentiation and intervention of clients who have developed health anxiety due to
alexithymia, from clients who are truly health anxious, may ease the burden of
economic and health care utilization – it is estimated that up to 20% of consultations
in general practice relate to medically unexplained symptoms and abnormal levels of
health anxiety (Deary, Scott, & Wilson, 1997; Tyrer et al., 2013).
Thirdly, there are also psychotherapeutic implications stemming from the
existence of such a relationship. The presentation of both alexithymic and health
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anxious traits and symptoms would signal a need to recognize and take into account
the complexities of both constructs in the treatment process. In particular, alexithymia
presents challenges for psychotherapy because the self-reflection, insight, and
expression of feelings that is necessary in psychotherapy is lacking in the alexithymic,
as a corollary of the difficulty in identifying and elaborating on internal feelings, as
well as the fixation on somatic states and external phenomena (Freyberger, 1977;
Ogrodniczuk, Piper, & Joyce, 2011). This may create a predisposition towards traits
such as aloofness, hyper-irritability, impulsive behavior, as well as the use of immature
defenses such as denial and projection that may hinder the establishment of the
therapeutic-alliance (Parker, Taylor, & Bagby, 1998; Tacon, 2001). As such,
alexithymic patients receiving treatment for other conditions have encountered
difficulty with the psychotherapeutic process, with alexithymia being linked to poorer
treatment outcomes for eating disorders (Speranza, Loas, Wallier, & Corcos, 2007),
complicated grief (Ogrodniczuk, Piper, & Joyce, 2005), functional gastrointestinal
disorder (Porcelli et al., 2003), and various psychiatric disorders (McCallum, Piper,
Ogrodniczuk, & Joyce, 2003). In comparison, treatments that have successfully
reduced levels of alexithymia have also been found to improve prognosis for
conditions such as cancer pain (Tulipani et al., 2010).
The abovementioned poorer therapeutic outcomes may not just stem from the
difficulties that the alexithymic has in participating in therapy. It has also been
suggested that therapists may react negatively to alexithymics because of the indirect
effects of alexithymia on the therapeutic relationship (Ogrodniczuk, Piper, & Joyce,
2008). For example, their style of interpersonal relating may lead therapists to perceive
alexithymic clients as detached, dull, and frustrating. Furthermore, the difficulty in
establishing a therapeutic alliance, may negatively affect the sense of competence
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therapists have at communicating and helping clients. In response, therapists may
behave in ways that lead to poor therapeutic outcomes such as communicating dislike
or frustration and not working to maintain the therapy in hopes of terminating the
process (Ogrodniczuk et al., 2011). Accordingly, therapists’ reaction to patients on
three factors – positive qualities, personal compatibility, and significance as a group
member – has been found to mediate the relationship between the three domains of
alexithymia and therapeutic outcome (Ogrodniczuk et al., 2011). Specifically,
Ogrodniczuk and colleagues (2005) found that alexithymic clients’ in group therapy
may experience poor treatment outcomes in terms of general symptoms, social-sexual
maladjustment, and personalized target objectives because their therapists, in part,
perceive them to have fewer positive qualities, lower client-therapist compatibility,
and lower contribution as a group member. They have additionally found that the
paucity of positive (but not negative) emotional expression within alexithymics, as a
result of difficulty communicating feelings and externally oriented thinking, was
associated with an increase in negative reaction from the therapist towards the client
(Ogrodniczuk et al., 2008).
A positive link between alexithymia and health anxiety may therefore
contribute to a greater understanding of both constructs among therapists, enabling
them to apply this in the therapeutic context. For example, therapists may be alert for
clients who express worries about having a serious illness, but who also present
themselves as aloof and uncommunicative, lacking self-reflection, and with little
motivation for treatment. In such instances, there is the need to firstly address the
deficits in identification, differentiation, and engagement with emotions that may
potentially result in poorer treatment outcomes (Porcelli et al., 2003), before moving
on to address the fear of having an illness. In the situation where alexithymia does
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indeed result in health anxiety, the alexithymic’s increased engagement and
recognition of feelings may even serve to simultaneously resolve the health anxiety to
a certain extent.

The Present Studies
Considering the lack of focus and research into alexithymia and health anxiety,
the current series of investigations attempts to primarily ascertain whether alexithymia
and health anxiety are related constructs, and secondly to examine in-depth the nature
of any such relationship. To this end, two investigations were conducted on two sets
of community samples at chronologically different phases. These two investigations
were split into four studies.
Study 1 firstly provided a review of the existing literature on alexithymia and
health anxiety. Given that the available literature is scant, a short review was
conducted on the relationship between alexithymia and constructs (e.g.,
somatosensory amplification, somatization) that have been shown to bear similarity to
health anxiety; this review served to provide some indication as to the nature of the
relationship between alexithymia and health anxiety. The first study also outlined the
factors to consider when conducting such an investigation. It then employed the 20item Toronto Alexithymia Scale (TAS-20) and the Short Health Anxiety Inventory
(SHAI) as measures of alexithymia and health anxiety to address the primary aim of
determining whether a relationship exists between alexithymia and health anxiety.
Study 2, conducted at a chronologically later phase and with a different
community sample, sought to verify if any relationship existed between the affective
aspect of alexithymia and health anxiety. While Study 1 employed the TAS-20 in its
investigation, in the second study the Bermond-Vorst Alexithymia Questionnaire
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(BVAQ) was administered as a measure of alexithymia. The BVAQ constitutes a
recently developed instrument that allows for the assessment of both cognitive and
affective dimensions of alexithymia, instead of just the one cognitive dimension
measured by the TAS-20. Study 2 thus firstly provided an introduction into the two
dimensions of alexithymia, followed by a review of studies that have investigated the
relationship between the affective dimension of alexithymia and health anxiety (or
related constructs); it will be seen that little research exists in this regard. The study
then proceeds to investigate the relationship between both dimensions of alexithymia
and health anxiety.
Study 3 sought to examine the putative relationship in greater depth by
ascertaining if the relationship between alexithymia and health anxiety was mediated
by other constructs. To this end, it briefly introduced the concept of mediation, and
theoretically explicated on how an external construct – anxiety sensitivity – could
serve as a mediator for the relationship between alexithymia and health anxiety; this
included a review of previous investigations which have found mediative relationships
between alexithymia and constructs related to health anxiety. This third study was split
into two parts: Study 3a tapped into the same community sample as that in Study 1,
and thus employed the same measures of alexithymia and health anxiety, in addition
to an instrument that assessed anxiety sensitivity (the Anxiety Sensitivity Index – ASI)
Study 3b, used the same community sample as that of Study 2, sought to
examine the mediative relationship between the affective dimension of alexithymia
and health anxiety. As there is no existing literature on the mediative relationships
between affective alexithymia and health anxiety, this study initially speculates as to
the nature of such relationship. It then proceeds to test if anxiety sensitivity (now
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measured by the Anxiety Sensitivity Index-3 – ASI-3) mediates the relationship
between affective alexithymia and health anxiety.
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Study 1 – Exploring the Relationship between Alexithymia and Health Anxiety

This current study represents the first in a series of investigations exploring the
relationship between alexithymia and health anxiety. The proposed mechanisms by
which alexithymia and health anxiety may relate to each other have been elaborated
in the previous chapter and will not be repeated here. Instead, a review of the research
on alexithymia and health anxiety will be conducted, followed by the presentation of
other related research that may help guide the design and hypotheses of the present
study. The method and results will then be described in detail, followed by a discussion
of findings and implications.

Review of Research on Alexithymia and Health Anxiety
As mentioned in the previous chapter, there has been a dearth of research into
the relationship between alexithymia and health anxiety. A search in major databases
(e.g., ScienceDirect, PsycARTICLES ,Google Scholar) from their earliest records till
2013 produced only 12 articles that conducted analysis between measures of
alexithymia and health anxiety. Of these, only one study (Shahidi, Molaie, &
Dehghani, 2012) explicitly sought to investigate the relationship between alexithymia
and health anxiety. Some of the remaining studies have incorporated measures of
health anxiety within investigations of psychopathology, personality, psychosomatic
disorder, or somatization (e.g. Bagby, Taylor, & Ryan, 1986; Cohen, Auld, & Brooker,
1994; Lumley, Ovies, Stettner, Wehmer, & Lakey, 1996), while others have examined
health anxiety as part of psychometric evaluations of measures of alexithymia (e.g.
Kauhanen, Julkunen, & Salonen, 1991; Rodrigo, Lusiardo, & Normey, 1989). Table
1.1 presents a summary of the studies that have examined the relationship between
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measures of alexithymia and health anxiety, while Table 1.2 lists the studies that have
sought to examine if elevated levels of alexithymia are present in health anxiety and
vice versa.
The research studies listed in Table 1.2 have been consistent in finding higher
levels of self-reported alexithymia in individuals who indicate greater health anxiety
(Noyes, Happel, & Yagla, 1999), and also more reported health anxiety in patients
who scored higher on the TAS than patients who scored lower on the measure (G. J.
Taylor, Parker, & Bagby, 1990; G. J. Taylor, Parker, Bagby, & Acklin, 1992).
However, there are mixed results among the studies that have investigated the
association between alexithymia and health anxiety. On the one hand, some have
found evidence of a relationship (Bagby et al., 1986; Lumley, Ovies, et al., 1996;
Noyes et al., 1999; Rodrigo et al., 1989; Shahidi et al., 2012), but on the other hand,
no such association has been found by other investigations (Duddu, Issac, &
Chaturvedi, 2003; Lundh & Simonsson-Sarnecki, 2001a; Millard & Kinsler, 1992).
Additionally, within studies that have elicited support for the putative
relationship, findings vary with regard to the domains of alexithymia discovered to be
affiliated with health anxiety. For example, some studies have found health anxiety to
relate only to the domains of identifying and describing feelings, and not externally
oriented thinking (Lumley, Ovies, et al., 1996; Noyes et al., 1999), while others have
found all three domains to relate to health anxiety (Shahidi et al., 2012). Research has
also identified difficulty identifying feelings as the primary domain that predicts health
anxiety (Shahidi et al., 2012).
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Table 1.1
Characteristics of Studies Conducted on the Relationship between Alexithymia and Health Anxiety
Measure
Measure of
Domain
Study
Sample (n = )
of health
alexithymia
split
anxiety

Association

Accounted for
negative affect
Using the BDI,
BPI-D, BPI-A,
and STAI
No

Bagby et al. (1986)

University students (n = 81)

TAS-26

BPI-H

No

Between the TAS-26 and the BPI-H

Cohen et al. (1994)

Somatizing inpatients (n = 32)
Psychiatric inpatients (n = 31)
Community (n = 34)
Somatoform outpatients (n = 30)
Depressive outpatients (n = 30)
Community (n = 30)
Community (n = 102)

TAS-26,
SAT9

BPI-H,
MMPI-H

Yes

Regression
BPI-H, MMPI-H predicted scores on TAS-26

TAS-26

IAS

Yes

None

No

TAS-26

MMPI-H

No

No

University (n = 662)

TAS-26

MMPI-H

Yes

Community (n = 137)

TAS-20

IAS

No

Regression
TAS-26 predicted scores on the MMPI-H
Between the MMPI-H and the TAS-DIF and
TAS-DDF
None

Chronic pain outpatients (n = 195)

TAS-26

MMPI-H

No

None

No

Community (n = 169)

TAS-R

WI, IAS

Yes

Duddu et al. (2003)

Kauhanen
et
al.
(1991).
Lumley et al. (1996) –
Study 1
Lundh & SimonssonSarnecki (2001b)
Millard & Kinsler
(1992)
Noyes et al. (1999)

No
No

Between a combined TAS-DIF/DDF subscale
No
and both the WI and IAS
Rodrigo et al. (1989)
University students (n = 111)
TAS-26
MMPI-H
No
Between the TAS-26 and the MMPI-H
No
Shahidi et al. (2012)
University students (n = 226)
TAS-20
SHAI
Yes
Between the SHAI and the TAS-20, TASUsing the GHQDIF, TAS-DDF, and TAS-EOT
D and
Regression
GHQ-A
TAS-DIF predicted scores on the SHAI
Note. BDI = Beck Depression Inventory; BPI-A = Basic Personality Inventory, Anxiety scale; BPI-D = Basic Personality Inventory, Depression scale; BPI-H = Basic Personality
Inventory, Hypochondriasis scale; GHQ-A = General Health Questionnaire, Anxiety scale; GHQ-D = General Health Questionnaire, Depression scale; IAS = Illness Attitude
Scales; MMPI-H = Minnesota Multiphasic Personality Inventory, Hypochondriasis scale; TAS-20 = Twenty-item Toronto Alexithymia Scale; TAS-26 = Twenty-six-item
Toronto Alexithymia Scale; TAS-DDF = Difficulty Describing Feelings subscale; TAS-EOT = Externally Oriented Thinking subscale; TAS-DIF = Difficulty Identifying
Feelings subscale; TAS-R = Toronto Alexithymia Scale, Revised; SAT9 = Archetypal 9 Test; SHAI = Short Health Anxiety Inventory; STAI = State-Trait Anxiety Inventory.

27

Table 1.2
Characteristics of Studies Conducted on the Relationship between Alexithymia and Health Anxiety
Measure
Measure of
Domain
Study
Sample (n = )
of health
alexithymia
split
anxiety
TAS-26
IAS
Somatoform outpatients (n = 30)
Duddu et al. (2003)
Depressive outpatients (n = 30)
Yes
Community (n = 30)

Difference
Somatoform and depressive groups scored higher on the
TAS-DIF than community group

Depressive group scored higher on the TAS-DDF than the
somatoform and community groups
Noyes et al. (1999)
Community (n = 169)
TAS-R
WI, IAS
No
Health anxious groups more alexithymic (DIF/DDF, EOT)
than non-health-anxious
Taylor et al. (1990)
Drug and alcohol inpatients (n = 44)
TAS-26
MMPI-H
No
Alexithymics scored higher on the MMPI-H than
nonalexithymics
Taylor et al. (1992)
Psychiatric outpatients (n = 118)
TAS-26
MMPI-H
No
Alexithymics scored higher on the MMPI-H than
nonalexithymics
Note. IAS = Illness Attitude Scales; MMPI-H = Minnesota Multiphasic Personality Inventory, Hypochondriasis scale; TAS-20 = Twenty-item Toronto Alexithymia Scale;
TAS-26 = Twenty-six-item Toronto Alexithymia Scale; TAS-DDF = Difficulty Describing Feelings subscale; TAS-EOT = Externally Oriented Thinking subscale; TAS-DIF
= Difficulty Identifying Feelings subscale; TAS-R = Toronto Alexithymia Scale, Revised; SAT9 = Archetypal 9 Test; SHAI = Short Health Anxiety Inventory; STAI = StateTrait Anxiety Inventory.
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It is clear that a discrepancy exists among the various studies not only as to
whether a relationship exists between alexithymia and health anxiety, but also as to its
location among the various domains of alexithymia. A few factors may account for
these inconsistent results. Firstly, most studies reviewed in Table 1.1 have failed to
account for negative affect – depression and anxiety in particular. This is important
because alexithymia has been found to relate to depression (Lumley, Ovies, et al.,
1996; Modestin, Furrer, & Malti, 2004) and/or anxiety (Bagby et al., 1986; Fukunishi,
Kikuchi, Wogan, & Takubo, 1997); elevated levels of alexithymia have also been
found to present with high depression and anxiety levels (Güleç et al., 2013; Haviland,
Shaw, Cummings, & MacMurray, 1988; Leweke, Leichsenring, Kruse, & Hermes,
2012; G. J. Taylor et al., 1992). For depression in particular, high levels of alexithymia
(as categorized by the TAS-20) have been found to be more prevalent among patients
(Güleç et al., 2013; Leweke et al., 2012) and community members (Honkalampi,
Hintikka, Tanskanen, Lehtonen, & Viinamäki, 2000) with depressive disorders, than
patients with other mental disorders (e.g., adjustment disorders, eating disorders)
(Leweke et al., 2012). While positive relationships have also been found between
alexithymia and anxiety, this link has been found to disappear after controlling for the
severity of depression, suggesting that depression may play a part in moderating such
a relationship (Leweke et al., 2012).
The few studies that have taken negative affect into account have generally
observed the magnitude of relationship between alexithymia and health anxiety to
decrease after depression and/or anxiety (Bagby et al., 1986; Shahidi et al., 2012). A
few explanations have been put forward to explain alexithymia’s link to negative
affect, and depression in particular. Similar to the concept of secondary alexithymia
(Freyberger, 1977; Sifneos, 1994; G. J. Taylor et al., 1997), it has been argued that
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alexithymia could develop as an adaptive or transitory reaction to depression, serving
as, for example, a coping or defense mechanism that responds to psychic trauma by
reducing or curbing emotional awareness (Fukunishi et al., 1997; Haviland et al.,
1988; T. N. Wise, Mann, Mitchell, Hryvniak, & Hill, 1990). In contrast, individuals
with primary alexithymia could be more susceptible to suffer from depression that in
turn then heightens their alexithymic characteristics (Haviland et al., 1988).
It has also been suggested that high correlations between self-report measures
of depression and alexithymia may reflect shared variance that is due in part to
negative self-beliefs or emotional functioning (Waller & Scheidt, 2004). This has led
to concerns that alexithymia and depression are overlapping constructs (Cohen et al.,
1994). Specifically, it has been suggested that the overlap is related to the aspects of
alexithymia referring to identifying and describing feelings, but not externally oriented
thinking or reduced day dreaming and/or fantasizing (Parker, Bagby, & Taylor, 1991);
accordingly, the domains of identifying and describing feelings have been found to
relate to depression and anxiety, while no such association has been found for
externally oriented thinking (Waller & Scheidt, 2004). However, factor analyses using
various measures of alexithymia and depression (e.g., Parker et al., 1991: TAS & BDI)
have produced largely homogeneous factors that point to the independence of both
constructs, thus suggesting little or no overlap. Furthermore, existing findings that
relationships between alexithymia and hypochondriasis remain significant after
controlling for negative affect do suggest that alexithymia, depression, and anxiety are
independent constructs (Bagby et al., 1986; Shahidi et al., 2012). Given that debate is
still ongoing with regard to the association between alexithymia and depression and/or
anxiety, it is generally agreed upon that they represent a significant variables that
should be controlled for in any investigation involving alexithymia.
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Issues with regard to the measurement of alexithymia and health anxiety may
have also contributed to the mixed results found in the review above. Various
instruments have been constructed to measure alexithymia, but the dominant measure
so far has been the Toronto Alexithymia Scale (TAS) (Bagby, Parker, & Taylor, 1994).
All of the various studies reviewed above have employed the TAS to measure
alexithymia. However, the TAS has undergone extensive revision to improve
reliability and validity in both the main scale and its subscales. It was originally
developed as a 26-item measure that included a reduced daydreaming subscale that
was designed to tap into the paucity of imaginal activities observed in the original
conceptualization of alexithymia (Bagby, Parker, et al., 1994). However, this subscale
was dropped after further investigation indicated that it did not adequately reflect the
dimension it was meant to measure and it had a strong correlation with social
desirability (Bagby, Parker, et al., 1994). Only two of the above studies have employed
the TAS-20, with the rest employing previous versions of the TAS that were not as
reliable and/or valid as the TAS-20. This may have thus affected the results obtained.
Additionally, there are shortcomings among the various measures of health
anxiety used in the above studies. For example, some of these measures (e.g., Whitley
Index, Illness Attitude Scales) contain items that lack validity either in directly
measuring health anxiety, or confound the measurement of health anxiety with
physical illness (Salkovskis, Rimes, Warwick, & Clark, 2002). This could affect the
ability of these measures to differentiate between individuals with health anxiety and
individuals with matched levels of anxiety (see Salkovskis et al., 2002). The
instrument employed should therefore contain items that are relevant to the measure
of health anxiety. Given that health anxiety lies on a continuum, the measure should
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also be able to assess the degree of health anxiety across the full spectrum of clinical
and nonclinical populations (Salkovskis et al., 2002).
These and the other considerations above may have contributed to the
difficulty in clearly establishing whether alexithymia and health anxiety are related,
and should therefore be taken into account in future studies. In light of such mixed
results among such few studies, further research is warranted.

Other Related Research
Other research investigating the associations between alexithymia and
constructs similar to that of health anxiety may provide indications as to their possible
association. One possibility is somatosensory amplification, which refers to the
tendency to experience somatic sensations as intense, noxious and disturbing (Barsky,
Wyshak, & Klerman, 1990). Its three primary characteristics are similar to that of
health anxiety in (1) hypervigilance towards somatic sensations, (2) focus on benign
and weak sensations, and (3) tendency to react to such sensations in a manner that
exacerbates them. Accordingly, individuals with hypochondriasis have been found to
have higher levels of somatosensory amplification than a control group (Barsky et al.,
1990; Noyes et al., 1999), and somatosensory amplification has been found to be
related to hypochondriasis (Barsky et al., 1990). Somatosensory amplification has
been found to relate (moderate to strong) to alexithymia as a whole (Noyes et al., 1999;
T. N. Wise & Mann, 1994), as well as to the three individual domains of alexithymia
– difficulty identifying feelings, difficulty describing feelings, and externally oriented
thinking (Nakao, Barsky, Kumano, & Kuboki, 2002) among psychosomatic and
community samples.
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Somatization, broadly defined as the presence of physical complaints that
cannot be attributed to any organic causes (Kellner, 1990), is another construct that
bears resemblance to health anxiety (but is distinct from it as elaborated in the previous
chapter). As previously noted, the relationship between somatization and alexithymia
has been well established. De Gucht and Heiser (2003)2 conducted a review of the
literature between 1985 to 2000, and found small to moderate associations between
somatization and alexithymia. The same review also found that such associations
varied with each domain of alexithymia as measured by the subscales of the Toronto
Alexithymia Scale (TAS). Similar to findings with health anxiety (Shahidi et al.,
2012), the Difficulty Identifying Feelings subscale (TAS-DIF) of the TAS was found
to primarily relate to somatization. De Gucht and Heiser (2003) suggested, on this
basis, that difficulty identifying feelings predicts somatic symptom-reporting more
specifically than general alexithymia. While there was an association between the
Difficulty Describing Feelings subscale (TAS-DDF) and somatization, such a
relationship was not consistently found among all studies reviewed. The Externally
Oriented Thinking subscale (TAS-EOT) was not related to alexithymia. Finally, the
review also indicated that individuals with elevated alexithymia possessed greater
levels of somatization, and vice versa. Subsequent studies have largely supported De
Gucht and Heiser’s (2003) conclusions, finding significant associations between
alexithymia and somatization, particularly with the difficulty identifying feelings
domain (Deary et al., 1997; Modestin et al., 2004). There were also higher levels of
alexithymia in individuals or patients with somatization than nonclinical controls
(Waller & Scheidt, 2004).

2

It must be noted that the review does not differentiate between somatization and health
anxiety. It therefore reviews studies using measures of health anxiety, which the authors have taken to
be measures of somatization. There is thus some overlap in the studies reviewed by De Gucht and
Heiser, and the studies on alexithymia and health anxiety reviewed in the current dissertation.
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In

summary,

somatosensory

amplification

and

somatization

are

phenomenologically distinct constructs from health anxiety, and their findings does
not accurately reflect the actual relationship between both alexithymia and health
anxiety. However, the pattern of results seems to reflect some of the findings of the
research on alexithymia and health anxiety. At the very least, it may be suggested that
alexithymia is associated with a focus on, and amplification of, somatic complaints
with no organic cause. Whether these complaints co-occur with maladaptive beliefs
that one is suffering from an illness is the focus on the current study.

The Present Study
As mentioned, a number of factors have to be taken into account in the current
investigation into the relationship between alexithymia and health anxiety. The
findings reviewed above suggest the different domains of alexithymia relate
differently to various constructs (e.g. somatization, depression, health anxiety), and
indicate that differentiation within the various aspects of alexithymia is relevant to the
putative relationship. The present study will therefore seek to differentiate alexithymia
into its various domains (using the TAS-20) – identifying feelings, describing feelings,
and externally oriented thinking style – and examine the relationship of each domain
with health anxiety.
These relationships will be examined further on two levels –alexithymia group
(severity) and gender. The splitting of the sample based on alexithymia status will
allow an exploratory look into whether the nature of the relationship between
alexithymia and health anxiety varies as a function of alexithymic severity; three levels
are defined based on scores on the TAS-20 – alexithymics, intermediate alexithymics,
and nonalexithymics. Similarly, there has been a dearth of research on gender
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differences within alexithymia, and there may very well be such differences present in
the relationships between alexithymia and health anxiety. Furthermore, in order to
ascertain if depression and anxiety can account for the relationship between
alexithymia and health anxiety, the present study will also seek to control for both
these constructs.
Based on the theoretical reasoning elaborated above, and on previous research,
three hypotheses are put forward: (a) difficulty identifying and describing feelings will
be related to health anxiety, but (b) there will be no relationship between an externally
oriented thinking style and health anxiety. It may also be further speculated that: (c)
the significant relationships found will be stronger in alexithymics than intermediate
alexithymics and nonalexithymics.

Study 1 – Method

Ethics Approval
Ethics approval for the study was provided by the Murdoch University Human
Research Ethics Committee.

Participants
The sample consisted of 397 members of the community, of whom 285 were
females (mean age 28.96, S.D. 12.58) and 111 were males (mean age 29.53, S.D.
13.99). One participant did not provide gender information, and 14 participants did
not provide information on age. The sample was divided into three groups based on
recommended TAS-20 cut-off scores (G. J. Taylor et al., 1997). Individuals with a
total score below 52 on the TAS-20 were assigned to a nonalexithymic group, while
participants with a total score above 60 were assigned to an alexithymic group;
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participants with total scores between 52 and 60 were assigned to an intermediate
group. The subject sample and proportions of group and gender is displayed in Table
1.3. The percentage of individuals from the sample in the alexithymic group (12.3%)
is in line with that of previous studies using community samples (Mattila et al., 2010;
Mattila, Salminen, Nummi, & Joukamaa, 2006). Within genders, the prevalence rates
for male (17.0%) and female (10.6%) alexithymics were also similar to previous
studies (Salminen, Saarijärvi, Äärelä, Toikka, & Kauhanen, 1999).

Recruitment and Administration of Questionnaire
Recruitment for Study 1 was conducted throughout 2009. A number of
methods were employed to recruit participants, who were required to fill in electronic
and pen and paper versions of the questionnaire. All participants were also provided
with a briefing sheet outlining their participation and requesting their implicit consent
by continuing on the questionnaire (please see Appendix A for the questionnaire).
Participants were informed that consent could be withdrawn at any point and
participation would be halted. Included in the questionnaire was a debriefing sheet
detailing the expected end date of the study, instructions for the reward draw, and
contact details for study administrators. All respondents to the survey (unless
participants chose to remain anonymous) were entered into one of four draws for a gift
voucher worth 50 Australian dollars. Participants were recruited through four different
procedures – the Social and Community On-line Research Database, distribution of
flyers, the School of Psychology Subject Pool, and word of mouth. These methods are
detailed as follows.
The Social and Community On-line Research Database (SCORED). The
Social and Community On-line Research Database constitutes an initiative by

36

Murdoch University, Western Australia to enable community participation in social
science research. Potential participants who live in Australia and are over the age of
18 register at the SCORED webpage (http://scored.murdoch.edu.au/) to receive emails
about research surveys they can choose to participate in. Points are awarded for each
project, varying based on the estimated length of time of the survey, a $30 gift
voucher 3 is awarded for approximately two to two and half hours of survey
participation. Participants were only awarded points once the electronic surveys were
completed.
Distribution of Flyers. Flyers were also distributed to households in the
metropolitan region of Perth, Western Australia, in order to encourage community
participation (please see Appendix A for flyers). Each flyer briefly described the study,
and detailed the means to participate in it. Participants were then provided the web
address to sign up to SCORED (as above) to fill in an electronic version of the
questionnaire, or mailed a questionnaire package if they preferred. The questionnaire
package contained the questionnaire, a debriefing sheet, as well as a postage paid
return envelope to return the completed questionnaire.
Approximately 2000 flyers were distributed to the mail boxes of local
residences, which were selected using the 2006 Socio-Economic Indexes for Areas
(SEIFA) of the Australia Bureau of Statistics (Australian Bureau of Statistics, 2008).
SEIFA consists of four indices of socio-economic status created from the 2006 Census
in Australia. Each suburb within Australia is given a SEIFA score which reflects how
the area compares with all other areas. This score is then translated into ranks, deciles
and percentiles. The decile, which divides the distribution of scores into ten equal

3

above.

This is in addition to the chance of winning a $50 gift voucher through the draw mentioned
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groups, was used to identifying areas for the distribution of flyers. The following
criteria and procedures were outlined for the identification of areas in which to
distribute fliers:
(a) Suburbs must be within the metropolitan Perth area.
(b) One suburb was randomly selected from deciles 1 to 3.
(c) Three suburbs were randomly selected from deciles 4-7.
(d) One suburb was randomly selected from deciles 8-10.
(e) Groups of households were randomly selected within each suburb
for the distribution of flyers.
(f) Local councils were contacted to obtain permission for the
distribution of flyers.
The selection of the number of suburbs within each decile was conducted in
such a way as to achieve a sampling that reflected a normal distribution of the
population. Additionally, flyers were also distributed at events such as the Murdoch
University Open day and large-scale cultural events, where members of the
community would be present.
School of Psychology On-line Subject Pool (Subject Pool). The University
Subject Pool was designed to allow students enrolled in Psychology degrees to fulfill
a core requirement of participation in research projects. Each student is required to
complete 15 hours of research participation before their fourth year of study. As with
SCORED, the Subject Pool constitutes a website where students may select research
projects and enroll for participation. After enrollment in the current study, respondents
were contacted to arrange completion of hardcopy or electronic formats of the
questionnaire.
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Word of Mouth. Research assistants and all participants of the study were
encouraged to recruit community members for the study. Respondents who agreed to
recruit other potential participants were provided with a flyer (as above) and contact
information of the primary investigator.
It should be noted that information was not available on the vocation or
occupation of respondents for the current study (Study 1). Besides the Subject Pool,
all efforts were made to recruit widely from the community and to avoid methods of
recruitment that limited themselves to university students. As an approximate point of
reference, information on vocation and occupation was available for Study 2, which
was conducted in the year following Study 1. From Study 2, 32% of respondents
indicated that they were only studying (inclusive of all educational streams); these
would include student respondents that would have been inevitably recruited through
community sample recruitment methods. 45.4% of the sample indicated that they were
nonstudents, while 19.3% indicated that they were both working and studying.

Measures and Procedure
Respondents filled out the following measures of alexithymia and health
anxiety as part of a larger questionnaire that also contained a measure of anxiety
sensitivity to be described and used in Study 3.
Twenty-item Toronto Alexithymia Scale. Alexithymia was measured using
the 20-item Toronto Alexithymia Scale (Bagby, Parker, et al., 1994). The TAS-20
constitutes a measure of alexithymia that contains three factors: (a) difficulty
identifying and distinguishing feelings and bodily sensations (e.g. item 1: I am often
confused about what emotion I am feeling), (b) difficulty communicating and
describing feelings (e.g. item 2: it is difficult for me to find the right words for my

39

feelings), and (c) externally oriented thought patterns (e.g. item 5: I prefer to analyze
problems rather than just describe them). Responses to the items are based on a fivepoint scale ranging from “strongly disagree” to “strongly agree”. The TAS-20 has
demonstrated good validity and reliability (Bagby, Parker, et al., 1994; Parker, Taylor,
& Bagby, 2003). For the current analysis, scores for five negatively keyed items were
reversed such that higher scores indicated a higher level of alexithymia.
The Short Health Anxiety Inventory. Health anxiety was measured using the
short version of the Health Anxiety Inventory (HAI), which is based on cognitivebehavioral accounts of health anxiety. The HAI was created in response to what the
authors perceived as shortcomings in other measures of health anxiety, such as
including items that do not directly measure health anxiety (Salkovskis et al., 2002).
In particular, the HAI was developed to minimize the presence of items that could also
return high scores for individuals with actual organic disease, (e.g. ‘I believe that I am
physically ill’). As such, a primary aim of the HAI is to assess individuals with normal
as well as clinical levels of health anxiety, and to differentiate them from individuals
with an organic illness (Salkovskis et al., 2002).
The HAI consists of a 47-item main scale and a 17-item negative consequences
scale which taps into the perceived negative consequences of being ill. Each item
consists of four statements, increasing in degree of severity, from which respondents
select the statement(s) that most applied to them over the past six months. The short
version of the HAI (SHAI) was developed by taking HAI items with highest item-total
correlation of hypochondriacal patients from both the main (14 items) and negative
consequences (4 items) scales. The resultant more parsimonious 18-item SHAI has
been widely used, and has been shown to be sensitive to changing levels of health
anxiety with treatment, and has shown specificity in differentiating between
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individuals with health anxiety and those with other anxieties and/or organic illnesses
(Abramowitz, Deacon, & Valentiner, 2007; Salkovskis et al., 2002). In addition, it has
displayed good internal reliability, test-retest reliability, and convergent and divergent
validity (Abramowitz et al., 2007; Wheaton, Berman, Franklin, & Abramowitz, 2010).
Depression, Anxiety, Stress Scales. Depression and anxiety were measured
using the 21-item version of the Depression, Anxiety, Stress Scales (DASS-21). The
DASS-21 consists of three scales, measuring symptoms of depression (e.g., item 3: I
couldn’t seem to experience any positive feelings at all), anxiety (e.g., item 9: I was
worried about situations in which I might panic and make a fool of myself), and stress
(e.g., item 18: I felt that I was rather touchy). Each scale has seven items. Responses
to items are based on a four-point scale ranging from “did not apply to me at all” to
“applied to me very much, or most of the time”. The DASS-21 has demonstrated good
validity and reliability (Antony, Bieling, Cox, Enns, & Swinson, 1998).

Statistical Analyses
All statistical analyses were conducted with the Statistical Package for Social
Sciences (SPSS). Three sets of analyses were conducted:
First, to examine whether the alexithymic, intermediate, and nonalexithymic
groups had significantly different levels of alexithymia, health anxiety, depression,
and anxiety, univariate and multivariate analyses of variance were conducted with
alexithymia group and gender as the between-groups factors and scores on the TAS20 subscales, the SHAI, and the DASS-D and DASS-A, as the dependent variables.
Second, to explore the relationship between alexithymia and health anxiety,
Pearson’s r was conducted between scores on the TAS-20 and its subscales, and scores
on the SHAI, while controlling for depression and anxiety with scores on the DASS-
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D and DASS-A respectively. This was carried out for the total sample, and then as a
function of alexithymia group and gender.

Study 1 – Results

The results for the MANOVA will be described first, followed by results for
the correlation analyses. The analyses will be presented firstly in terms of the total
sample, and then divided by alexithymia group and gender. A summary of all results
presented at the end of the section will address the specific aims and hypotheses of the
study.

Assumption Testing, Reliabilities, and Sample Characteristics
Prior to analysis, each variable was subjected to a univariate outlier labeling
test to identify and deal with outliers (Tukey & McLaughlin, 1963; Tukey, 1977). The
outlier labeling test was employed as a more robust way to deal with extreme scores
by transforming outliers into nonoutlying scores (Tukey, 1977). As a first step, lower
and upper score boundaries were set for each variable, by taking the difference
between the first and third quartile scores, and multiplying it by a constant. A constant
of 2.2 was used here (see Hoaglin, Iglewicz, & Tukey, 1986); the resultant figure was
then added to the first and third quartiles to set up the lower and upper boundaries.
Scores outside of this range were labeled as outliers. In order to prevent the loss of
cases, outlying scores were transformed, or winsorized, to the nearest nonoutlying
score. As the percentage of total cases winsorized for each variable did not exceed two
percent, it is unlikely that the winsorization will affect significance for subsequent
analyses. Mahalanobis Distance values for each case were also calculated to identify
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any multivariate outliers for the SHAI and TAS subscales. The cutoff point for a df of
5 at p = .001 was 20.52, and there were therefore no multivariate outliers in the sample
according to Mahalanobis Distance values. Means, standard deviations, and
reliabilities of the overall sample for the TAS-20 and its subscales, the SHAI, as well
as the DASS-D and DASS-A are presented in Table 1.3. The Cronbach’s alpha internal
reliabilities for all measures were acceptable, with the exception of the TAS-EOT
subscale, which had a slightly lower reliability than the commonly employed criterion
of .70 (Field, 2009).
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Table 1.3
Means and Standard Deviations of TAS-20, SHAI, DASS-D, and DASS-A Scores as a Function of Alexithymic Grouping and Gender
Variables

α

Total

Male

Female

Non-Alexithymic

Intermediate a

Alexithymic

Total
Male
Female
Total
Male
Female
Total
Male
Female
112/397 284/397 270/397
66/112
204/284
78/397
27/112
50/284
49/397
19/112
30/284
28.2
71.5
68.0
58.9
71.8
19.6
24.1
17.6
12.3
17.0
10.6
.84 M
45.95
48.10
45.07
39.54
40.36
39.27
55.68
55.89
55.56
65.75
63.89
66.97
SD
11.53
10.85
11.69
6.94
6.21
7.16
2.57
2.36
2.69
5.41
2.28
6.43
DIF
.83 M
15.39
14.96
15.54
12.65
11.71
12.96
18.94
17.30
19.82
24.82
22.95
26.00
SD
5.77
5.46
5.89
3.88
3.65
3.91
3.88
3.34
3.90
3.60
2.32
3.79
DDF
.78 M
12.09
12.76
11.80
9.99
10.26
9.91
15.30
15.63
15.12
18.45
17.37
19.13
SD
4.46
4.36
4.47
3.28
3.28
3.28
2.98
3.12
2.92
2.57
2.57
2.37
EOT
.62 M
18.48
20.38
17.73
16.90
18.39
16.41
21.44
22.96
20.62
22.51
23.58
21.83
SD
4.63
4.75
4.37
3.99
4.33
3.74
4.05
4.41
3.63
4.12
2.82
4.69
SHAI
.82 M
13.16
12.24
13.52
12.43
11.74
12.65
13.23
11.33
14.26
17.10
15.26
18.27
SD
5.81
5.78
5.80
5.51
5.70
5.44
4.97
4.57
4.92
7.09
6.85
7.11
DASS-D
.88 M
7.92
8.36
7.73
5.79
5.61
5.84
9.45
9.19
9.60
17.14
16.74
17.40
SD
8.12
8.36
8.03
6.58
6.14
6.72
7.02
7.30
6.94
10.27
10.71
10.16
DASS-A
.82 M
7.82
8.23
7.64
5.10
5.48
6.05
9.14
8.74
9.36
16.16
17.05
15.60
SD
7.91
8.03
7.88
6.43
5.29
6.76
7.19
7.17
7.27
10.38
10.59
10.39
Note. TAS = Twenty-Item Toronto Alexithymia Scale; DIF = Difficulty Identifying Feelings; DDF = Difficulty Describing Feelings; EOT = Externally Oriented
Thinking; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASS-A = Anxiety.
a
One member of the intermediate group did not provide information on gender.
n
%
TAS

397
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Self-reported Levels of Alexithymia within the Sample
Table 1.3 shows the means and standard deviation of males and females on the
TAS-20, the SHAI and their subscales, as well as the DASS-D and DASS-A for each
alexithymic group. A multivariate analysis of variance was conducted with
alexithymia group and gender as independent variables, and scores of the TAS-20
subscales as dependent variables. There were main effects of alexithymia group, F(6,
778) = 71.00, p < .001, partial η2 = .354, and gender, F(3, 388) = 9.46, p < .001, partial
η2 = .068, while there was no significant interaction effect, F(6, 778) = 1.20, p = .305,
partial η2 = .009.
Tests of between-subjects effects revealed significant differences between
alexithymia groups on scores of the TAS-DIF, F(2, 390) = 226.33, p < .001, partial η2
= .537, TAS-DDF, F(2, 390) = 166.88, p < .001, partial η2 = .461, and TAS-EOT, F(2,
390) = 54.88, p < .001, partial η2 = .220. In an affirmation of the cut-offs employed
for the TAS-20, post-hoc examination indicated that each alexithymia group had
significantly different levels of self-reported difficulty identifying and describing
feelings, with alexithymics reporting the greatest levels of difficulty identifying and
describing feelings, followed by intermediate alexithymics and non-alexithymics, as
would be expected. However for the TAS-EOT subscale, alexithymics indicated
significantly higher levels of externally oriented thinking as compared to
nonalexithymics, but did not differ significantly from intermediate alexithymics.
Intermediate alexithymics indicated higher levels of externally oriented thinking than
nonalexithymics.
With regard to gender, females indicated greater difficulty identifying feelings
than males, F(1, 390) = 20.17, p < .001, partial η2 = .049, while males reported more
externally oriented thinking than females, F(1, 390) = 14.71, p < .001, partial η2 =
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.036. There was no significant difference in self-reported difficulty describing feelings
between males and females, F(1, 390) = 0.51, p = .476, partial η2 = .001.

Self-reported Health Anxiety within the Sample
A univariate analysis of variance was conducted with alexithymia group and
gender as independent variables, and scores of the SHAI as the dependent variable.
There was a significant main effect alexithymia group, F(2, 390) = 12.71, p < .001,
partial η2 = .061. However, females reported significantly greater health anxiety than
males, F(1, 390) = 9.19, p = .003, partial η2 = .023. There was no significant interaction
between gender and alexithymia group, F(2, 390) = 1.25, p = .289, partial η2 = .006.
Post-hoc tests revealed that alexithymics reported more health anxiety than
intermediate alexithymics and nonalexithymics, while there was no significant
difference between the latter two groups.

Self-reported Depression and Anxiety within the Sample
A multivariate analysis of variance was conducted with alexithymia group and
gender as independent variables, and scores of the DASS-D and DASS-A as dependent
variables. There was a significant main effect for alexithymia group, F(4, 780) =
25.44, p < .001, partial η2 = .115; however, there was no significant main effect of
gender, F(2, 389) = 0.18, p = .839, partial η2 = .001, or significant interaction effect
between gender and alexithymia group, F(4, 780) = 0.34, p = .852, partial η2 = .002.
Tests of between-subjects effects indicated that there were significant
differences in self-reported levels of depression, F(2, 390) = 47.54, p < .001, partial
η2 = .196, and anxiety, F(2, 390) = 41.53, p < .001, partial η2 = .176 among all three
alexithymia groups. Post-hoc tests indicated that the alexithymic group endorsed
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significantly higher scores of depression and anxiety than the intermediate alexithymic
group, which in turn scored significantly higher than the nonalexithymic group.

Correlations between Alexithymia and Health Anxiety
Four sets of correlations were then conducted between the TAS-20 and SHAI
to ascertain if alexithymia was related to health anxiety. Correlations below .30 were
considered weak; correlations between .30 and .49 were considered moderate; and
correlations from .50 and above were considered strong (Field, 2009).
The first set of correlations was conducted for the overall sample. As seen in
Table 1.4, a weak correlation was found between the TAS-20 and the SHAI, but there
were differences in correlations among each of the subscales of the TAS-20.
Specifically, there was a moderate correlation between the TAS-DIF and the SHAI,
while a weak correlation was found between the TAS-DDF and the SHAI. Lastly, the
TAS-EOT was not significantly correlated with the SHAI.

Table 1.4
Correlations among All Measures within the Overall Sample
TAS
TAS

DIF

DDF

EOT

SHAI

DASS-D

DASSA

-

DIF

.83**

-

DDF

.85**

.65**

EOT

.64**

.21**

.34**

-

SHAI
.26**
.41**
.18**
-.05
DASS.46**
.51**
.37**
.15**
.32**
D
DASS.42**
.48**
.32**
.15**
.42**
.62**
A
Note. DIF = Difficulty Identifying Feelings; DDF = Difficulty Describing Feelings; EOT = Externally
Oriented Thinking; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASS-A =
Anxiety.
* p < .05. ** p < .01.
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However, after controlling for depression and anxiety, the magnitude of the
correlations decreased, even though the results still indicated that there were
differential relations between the subscales of the TAS-20 and the SHAI as seen in
Table 1.5. The overall TAS-20 still correlated weakly with the SHAI, while the TASDIF correlated moderately with the SHAI. The significant correlation between the
TAS-DDF and the SHAI disappeared after controlling for depression and anxiety.
Surprisingly, the TAS-EOT emerged as negatively but weakly correlated, with the
SHAI.

Table 1.5
Correlations among Alexithymia and Health Anxiety for the Overall Sample Controlling for Depression
and Anxiety
TAS
DIF
DDF
EOT
SHAI
TAS
DIF

.78**

-

DDF
.82**
.56**
EOT
.65**
.14**
.30**
SHAI
.08
.25**
.04
-.13*
Note. DIF = Difficulty Identifying Feelings; DDF = Difficulty Describing Feelings; EOT = Externally
Oriented Thinking; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASS-A =
Anxiety.
* p < .05. ** p < .01.

The findings thus indicated that after controlling for symptoms of depression
and anxiety, health anxiety was only related to difficulty identifying feelings and
externally oriented thinking but not difficulty describing feelings. As different
correlations were found as a function of TAS-20 subscale, it was judged to be more
meaningful to focus on, and interpret the results for each domain of alexithymia, rather
than examine alexithymia as a whole. Therefore the full scale of the TAS-20 was left
out of the remaining analyses for this study.
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Alexithymia and Health Anxiety among Alexithymia Groups
The correlations between the subscales of the TAS-20 and the SHAI were then
examined as a function of alexithymia group, and results indicated that correlations
between the TAS-20 and the SHAI varied for each alexithymia group (see Table 1.6).
Before controlling for negative affect, significant correlations were found
between the SHAI and the TAS-DIF and TAS-EOT (inverse) subscales for both
nonalexithymics and alexithymics, while the only significant correlation for
intermediate alexithymics was a weak correlation between the TAS-DIF and the
SHAI. No significant correlations were found for the TAS-DDF subscale.
After controlling for depression and anxiety, the pattern of results did not
change, but the magnitude of correlations with regard to TAS-DIF decreased (see
Table 1.6). Hence, for nonalexithymics, the only significant correlation that remained
was between the TAS-DIF and the SHAI. For intermediate alexithymics, the
correlation between the TAS-DIF and the SHAI disappeared. For alexithymics, the
moderate correlation between the TAS-DIF and the SHAI disappeared, while the
correlation previously found between the TAS-EOT and the SHAI remained negative
and moderate.
This set of findings thus indicated that symptoms of depression and anxiety
accounted for the relationship between self-reported difficulty identifying feelings and
health anxiety for alexithymics, but did not affect the negative relationship between
reported externally oriented thinking and health anxiety.
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Table 1.6
Correlations between Alexithymia and Health Anxiety among Alexithymia Groups Before and After
Controlling for Depression and Anxiety
SHAI
SHAI
Group
DASS-D
DASS-A
(Before
(After Control)
Control)
Nonalexithymi
DIF
.25**
.34**
.40**
.31**
c
Intermediate
.36**
.27*
.23
.20
Alexithymic
.41**
.31*
.25
.20
Nonalexithymi
c
Intermediate
Alexithymic

DDF

.16*
.05
-.17

.09

.06

.02

-.07
.02

-.07
-.06

-.04
-.06

Nonalexithymi
EOT
.01
-.03
-.11
-.11
c
Intermediate
-.28*
-.15
-.22
-.18
Alexithymic
-.17
-.06
-.44**
-.43**
Note. DIF = Difficulty Identifying Feelings; DDF = Difficulty Describing Feelings; EOT = Externally
Oriented Thinking; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASS-A =
Anxiety.
* p < .05. ** p < .01.

Alexithymia and Health Anxiety among Gender
The correlations between the TAS-20 and SHAI indicated that correlations
between the TAS-20 and SHAI differed by gender (Table 1.7).
Before controlling for negative affect, significant moderate correlations were
found between the TAS-DIF and the SHAI for males and females. Additionally for
females, the TAS-DDF correlated weakly to the SHAI. There were no significant
correlations between the TAS-EOT and the SHAI for either gender.
However, after controlling for negative affect, the significant correlation
between the TAS-DIF and the SHAI disappeared for males; there were no significant
correlations between the TAS-20 subscales and the SHAI for males. With females, the
correlations between the SHAI and both the TAS-DIF and TAS-DDF subscales
persisted.
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Table 1.7
Correlations between Alexithymia and Health Anxiety among Males and Females Before and After
Controlling for Depression and Anxiety
SHAI
SHAI
Group
DASS-D
DASS-A
(Before Control) (After Control)
Male
DIF
.52**
.55**
.39**
.18
Female
.51**
.42**
.27**
.46**
Male
Female

DDF

.29**
.40**

.30**
.32**

.02
.25**

-.13
.13*

Male
EOT
.08
.11
-.11
-.17
Female
.18**
.16**
.01
-.07
Note. DIF = Difficulty Identifying Feelings; DDF = Difficulty Describing Feelings; EOT = Externally
Oriented Thinking; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASS-A =
Anxiety.
* p < .05. ** p < .01.

Alexithymia and Health Anxiety among Alexithymia Group and Gender
A more interesting set of findings was obtained when the putative relationship
was examined as a function of alexithymia group and gender (see Table 1.8). Before
controlling for negative affect, the only significant correlations found for
nonalexithymic males and females were moderate relationships between the TAS-DIF
and the SHAI. For alexithymic males, there was a strong correlation between the TASDIF and the SHAI. Interestingly, for alexithymic females, an inverse moderate
correlation was found between the TAS-EOT and SHAI. It should also be noted that
no significant correlations were found in the intermediate alexithymic group for either
gender, and no significant correlations were found for the TAS-DDF subscale
The pattern of correlations changed after controlling for negative affect. The
magnitude of correlations decreased for the significant correlation between the TASDIF and the SHAI among nonalexithymic males, even though the correlation remained
positive and moderate; for nonalexithymic females, the correlation between the TASDIF and the SHAI remained moderate. For alexithymic males, the correlation between
the TAS-DIF and the SHAI remained positive and strong with no change in magnitude
at all. Interestingly, a strong and inverse correlation emerged between the TAS-EOT
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and the SHAI for alexithymic males. For alexithymic females, correlations between
scores on the TAS-EOT and the SHAI remained moderate, with no change in
magnitude. Again, no significant correlations were found for intermediate
alexithymics for either gender. No significant correlations were found for the TASDDF subscale for any alexithymia group or gender, and for intermediate alexithymics.
Therefore, when examined as a function of alexithymia group and gender,
there emerged strong positive relationships among alexithymic males between health
anxiety and self-reported difficulty in identifying feelings. However there were also
strong negative relationships between and externally oriented thinking and health
anxiety for both genders. Furthermore, these relationships above could not be
accounted for by depression and anxiety. This differed from the findings with regard
to gender in the other alexithymic groups. For nonalexithymic males and females,
identifying feelings and health anxiety were correlated but reduced in magnitude when
controlling for depression and anxiety. No significant relationships were found for
intermediate alexithymics of both genders.
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Table 1.8
Correlations between Alexithymia and Health Anxiety by Alexithymia Group and Gender Before and
After Controlling for Depression and Anxiety
SHAI
SHAI
Group
DASS-D
DASS-A
(Before
(After
Control)
Control)
Nonalexithymic males
DIF
.32**
.41**
.43**
.27*
Intermediate males
.20
.19
.23
.22
Alexithymic males
.26
.16
.62**
.62**
Nonalexithymic
females
Intermediate females
Alexithymic females
Nonalexithymic males
Intermediate males
Alexithymic males

DDF

Nonalexithymic
females
Intermediate females
Alexithymic females
Nonalexithymic males
Intermediate males
Alexithymic males

EOT

.23**

.32**

.38**

.30**

.46**
.52**

.21
.30

.18
.12

.09
.06

-.05
.45*
-.59**

-.05
.31
-.51*

-.09
.09
-.40

-.07
.07
-.16

.22**

.13

.12

.08

-.20
.09

-.30*
.43*

-.11
.02

.08
-.11

-.22
-.43*
.30

-.17
-.35
.08

-.18
-.19
-.34

-.07
-.19
-.55*

Nonalexithymic
.10
.02
-.07
-.08
females
Intermediate females
-.19
-.01
-.12
-.14
Alexithymic females
-.35
-.14
-.45*
-.46*
Note. DIF = Difficulty Identifying Feelings; DDF = Difficulty Describing Feelings; EOT = Externally
Oriented Thinking; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASS-A =
Anxiety.
* p < .05. ** p < .01.

Summary of Results
There are a few notable results stemming from the analysis. Alexithymics were
indeed found to report greater health anxiety than intermediate and nonalexithymics.
Alexithymics were also found to report more symptoms of depression and anxiety than
the other two alexithymia groups. With regard to gender, males were found to indicate
higher levels of alexithymia than females, though not any more or less depressed or
anxious symptoms. However, females were found to indicate more health anxiety than
males.
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As hypothesized, alexithymia was also found to be related to health anxiety.
However, this relationship was discovered only for certain domains of alexithymia
and for certain levels of severity of alexithymia. Two primary relationships were found
– difficulty identifying feelings was found to be related to higher levels of health
anxiety for nonalexithymic males and females, as well as for alexithymic males.
Interestingly, having an externally oriented thinking style was associated with lower
levels of health anxiety for alexithymics of both genders. In addition, the domain of
difficulty describing feelings was not associated with health anxiety, and alexithymia
was not related to health anxiety for individuals with intermediate alexithymia. These
findings are discussed below as follows.

Study 1 – Discussion

The present study constitutes an exploratory investigation into the relationship
between alexithymia and health anxiety. Despite the theoretical reasoning for such a
relationship (G. J. Taylor et al., 1997), very few studies have been conducted to
ascertain such a relationship. Even fewer have examined this relationship beyond a
simple association between the total scores of measures of alexithymia and health
anxiety. The current study thus examined the putative relationship for each of the three
domains of alexithymia, as measured by the 20-item Toronto Alexithymia Scale
(TAS-20). Furthermore, such relationships were examined as a function of both
gender and alexithymic status. An interesting set of results was found – the first
hypothesis was partially supported, with significant relationships identified between
health anxiety and the difficulty identifying feelings domain, but not for difficulty
describing feelings. Contrary to the second hypothesis, strong inverse relationships
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were found between externally oriented thinking and health anxiety. The third
hypothesis was fully supported, with the strength of the significant relationships
between alexithymia and health anxiety larger for alexithymics than intermediate and
nonalexithymics.

Alexithymia is Related to Health Anxiety
Individuals deemed to be alexithymic were found to have higher levels of
health anxiety as compared to both individuals with intermediate levels of alexithymia
and nonalexithymics. The level of health anxiety present in alexithymics (Mean =
17.10) in this sample was lower than that in hypochondriacs as measured by the Short
Health Anxiety Inventory (SHAI) (Salkovskis et al., 2002, Mean = 37.9), but similar
to that in individuals with panic disorder and social phobia (Salkovskis et al., 2002,
Mean = 18.5). In contrast, levels of health anxiety among individuals who were
deemed to have intermediate levels of alexithymia and nonalexithymics were similar
to that of community controls (Salkovskis et al., 2002, Mean = 12.2) and university
students (Abramowitz et al., 2007, Mean = 10.79; Fergus & Valentiner, 2011, Mean
= 12.47; Salkovskis et al., 2002, Mean = 12.6; Wheaton et al., 2010, Mean = 12.48).
Results thus suggest that health anxiety may be manifested in individuals with clinical
levels of alexithymia.
This is further supported by current findings that alexithymia was
meaningfully associated with health anxiety among alexithymics. No relationship was
found for intermediate alexithymics, and while significant relationships were found
between alexithymia and health anxiety for nonalexithymics, the magnitude was of
such relationships were not as strong as that found in alexithymics. Furthermore, such
relationships among nonalexithymics decreased in magnitude when depression and
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anxiety were controlled for, indicating that part of the significant relationship among
nonalexithymics may be due to the relationship between depression and anxiety and
health anxiety. In contrast, associations between alexithymia and health anxiety were
not affected by negative affect among alexithymics, indicating that such a relationship
may be more “authentic” in that it may not be affected by external constructs or factors.
The results thus do suggest that alexithymia is associated with health anxiety, but more
so at high levels of alexithymia.

The Difficulty Identifying and Describing Feelings Domains
Differential results were found for the domains of difficulty identifying
feelings and difficult describing feelings. While health anxiety was found to relate to
the former, no association was found with the latter. Greater difficulty in identifying
feelings was related to higher levels of health anxiety for the overall sample, and more
so in alexithymic males. This relationship was found to persist after controlling for
negative affect. This result is consistent with previous studies which have found a
similar relationship between the difficulty identifying feelings domain and health
anxiety (Lumley, Stettner, et al., 1996; Noyes et al., 1999; Shahidi et al., 2012). It is
also consistent with the broader literature which has found a moderate relationship
between somatization and difficulty identifying feelings (De Gucht & Heiser, 2003);
similarly, associations between the indentifying feelings domain and somatization
have been found to persist after accounting for negative affect (Deary et al., 1997;
Waller & Scheidt, 2004).
Together with previous findings, results from the current study highlight the
importance of being able to identify feelings in the relationship between alexithymia
and health anxiety. Specifically, it suggests that much of the positive relationship
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between alexithymia and health anxiety may be explained by alexithymics’ self report
that they have a difficulty in identifying feelings. To be sure, the theoretical suggestion
as to why alexithymia may be related to health anxiety (as outlined in the previous
chapter) does not implicate any specific aspect of alexithymia (i.e., difficulty
identifying or describing feelings, or externally oriented thinking) in the relationship,
and instead refers to alexithymia in a general sense (G. J. Taylor et al., 1997).
However, it has been elaborated that the process at which health anxiety results from
alexithymia, begins with the difficulty to associate the somatic byproducts of
emotional arousal with their corresponding feeling states (Sifneos et al., 1977; G. J.
Taylor, 2000). A difficulty in identifying feelings is thus specifically, albeit implicitly,
implicated as the crucial starting point in the mechanism whereby alexithymia results
in health anxiety. It is thus not surprising that this was reflected in the current results.
This designation of the difficulty in identifying feelings as the origin of the
alexithymia-health anxiety relationship may also assist in explaining current finding
of no significant relationship between health anxiety and the difficulty in describing
feelings. It was initially hypothesized, based on previous findings (Lumley, Ovies, et
al., 1996; Shahidi et al., 2012), and the strong relationship between both the identifying
and describing feelings domains (Bagby, Parker, et al., 1994; Parker et al., 2003), that
the relationship between health anxiety and those two domains of TAS-20 should be
similar. Yet, no relationship was found between health anxiety and the difficulty
describing feelings domain, suggesting that the ability or inability to elaborate on
feeling states may not play a part in the link between alexithymia and health anxiety.
The unexpected finding may be accounted for by an explanation such as that
offered by Suslow et al. (2000), who have argued that the TAS-DDF does not measure
the extent of difficulty describing feelings, but actually taps into the extent to which
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the individual experiences shyness or anxiety about shame (e.g., item 11: I find it hard
to describe how I feel about people; item 17: It is difficult for me to reveal my
innermost feelings, even to close friends). Subsequently, in comparing the TAS-DDF
to measures of emotional awareness (Levels of Emotional Awareness Scale) and
shame (Shame-Guilt Scale), they found the TAS-DDF to correlate with shame but not
with emotional awareness or guilt. The content validity of the TAS-DDF subscale was
consequently questioned, and Suslow et al. recommend retaining items pertaining to
impairments in the symbolization of feelings states, while removing items referring to
the communication of feelings. Such an explanation would be consistent with the
current results – there is no strong theoretical basis (or evidence) to link shyness or the
fear of being ashamed to health anxiety, and therefore no relationship between the
TAS-DDF and the SHAI should be expected.
Another possible (albeit speculative) explanation stems from the proposal that
being able to identify and describe feelings could be considered as points that lie along
a cognitive processing sequence. Frawley and Smith (2001) have proposed that
alexithymic deficits result from disruptions to information flow along a causal
sequence of five components of emotional knowledge: elicitors, appraisal, secondary
appraisal, action readiness and execution. Along the sequence, the first break in
communication between components occurs between elicitors of emotion (e.g.,
somatic sensations) and the appraisal that allows such elicitors to be identified. Such
disconnects could be representative of the difficulty in identifying feelings aspect of
alexithymia. So too, could a disconnect further down the sequence: for example,
between the secondary appraisal and action readiness components, whereby feelings
are identified and accessible but cannot be translated into an awareness of what those
feelings mean (and therefore cannot be described); or between action readiness and
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execution, where plans for action (e.g., wanting to describe feelings) are formulated
but not able to be carried out (e.g., not knowing how to describe feelings). Locating
the two domains of alexithymia along this sequence implies that alexithymia may
occur at different stages in this sequence (which may then be associated with severity).
As such, there are thus two ways, and consequently two levels of alexithymic
severity, in which difficulty in describing feelings can occur. The first is where there
is no difficulty in identifying feelings, that is, feelings and their somatic outcomes are
recognized and can be discriminated from regular bodily sensations, but yet cannot be
described and communicated. A more severe problem is where feelings cannot be
identified and, as a corollary, cannot be described. That is, one cannot describe what
one is not able to identify in the first place.
Thus in the context of the current findings, individuals who have difficulty in
describing feelings may either also experience difficulty identifying feelings, or be
functional in this domain. It could be suggested that for individuals who have difficulty
both identifying and describing feelings, difficulty in describing feelings would be
related to health anxiety via their difficulty identifying feelings. However, for
individuals who are able to identify their feelings but have difficulty describing
feelings, it is unlikely that their difficulty in verbalizing feelings would be related to
health anxiety, because they would not have problems with differentiating between
emotion-related and normal physiological sensations. In order words, being able to
identify one’s feelings may enable one to link or label physiological symptoms as
concomitant with such feelings, even if one performs poorly at describing them,
thereby preventing the misinterpretation of feelings as signs of illness. Accordingly,
this would not be expected to translate into any relationship with health anxiety and
the lower association between difficulty describing feelings and health anxiety may be
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reflecting this as such. This hypothesis is merely speculation, and more research needs
to be carried out to ascertain if the relationship between difficulty identifying and
describing feelings are as such.

Health Anxiety and Externally Oriented Thinking
Another interesting finding in the current study is that an externally oriented
thinking style was inversely related to health anxiety. As with the domain of difficulty
identifying feelings, the association was much stronger among alexithymics (of both
genders) than in the overall sample, suggesting that such a relationship is limited only
to individuals who report high levels alexithymia. Additionally, this association was
not affected by negative affect, and indeed was only revealed among alexithymic
males after controlling for depression and anxiety.
This set of results represents an atypical finding for research in alexithymia
and health anxiety, given that previous research has rather consistently found no such
relationship to exist (e.g., De Gucht & Heiser, 2003; Lumley, Ovies, et al., 1996;
Noyes et al., 1999). Only a few studies have found otherwise. In the one exception to
the studies reviewed above in Table 1.1, Shahidi et al. (2012) found scores on the
TAS-EOT to correlate strongly with scores on the SHAI among Iranian undergraduate
students; but this relationship was positive in nature, in contrast to the strong inverse
association found here. Another related study by Nakao et al, (2002) did find a strong
and inverse relationship for the same TAS-EOT subscale, but with the construct of
somatosensory amplification (as measured by the Somatosensory Amplification
Scale) instead of health anxiety. Furthermore, their sample consisted of a group of
Japanese outpatients with chronic diseases (e.g., essential hypertension, diabetes
mellitus, chronic hepatitis), as compared to the current community sample. Added to
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the current results, these findings provide some indication that having an externally
oriented thinking style is related to constructs that involve misinterpretation or
amplification of the somatic sensations of emotional arousal, but the direction of such
an association has yet to be determined.
It may not be surprising, or anomalous that this particular domain is related to
health anxiety. Inasmuch as it is the misinterpretation of physiological sensations that
is theorized to be the primary cause developing health anxiety in alexithymia, a
utilitarian thinking style that directs attention away from inner somatic cues (Parker,
Taylor, & Bagby, 1993; Sifneos et al., 1977), should intuitively be inversely associated
with health anxiety. That is, focus is taken away from the physiological outcomes of
emotional arousal, thereby reducing the opportunity to misattribute these sensations
as illness. Indeed, it may be speculated that at the same time, attention may also be
directed away from the experiences of feelings and emotional arousal.
This interpretation is supported by the current findings regarding the difficulty
identifying feelings domain. Presently, among alexithymic males, self-reported
difficulty identifying feelings has been found to positively associate with health
anxiety, whereas having an externally oriented thinking style was found to be inversely
related to health anxiety. Furthermore, the strength of association with health anxiety
is similar for both domains (Table 1.8), and the levels for both these domains were
higher for alexithymic males than other groups. It may appear hard to explain how
alexithymic males can possess high levels of an alexithymic characteristic that is
strongly linked to high levels of health anxiety, while possessing high levels of another
alexithymic characteristic that is equally strongly linked to low levels of health
anxiety. However, among alexithymic males, the relationship between the difficulty
identifying feelings and the externally oriented thinking domains was not only
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extremely strong but also negative (r = -.80). This suggests that, at least for this
particular group, males who indicate they have higher difficulty with identifying
feelings do not employ an externally oriented thinking style. In contrast, males who
engage in utilitarian thinking tend not to rate themselves as having greater difficulty
identifying feelings. Speculatively, this thinking style also serves to “protect” the
individual from presenting with health anxiety, because it diverts the individual’s
focus outwards, impeding the formation of the attentional bias towards bodily
sensations that precede health anxiety.
The opposing effects of these two alexithymia domains have been found in
other investigations, with Lumley and Norman (1996), for example, observing that
while difficulty identifying feelings was linked with increased use of outpatient
medical services, externally oriented thinking was associated with decreased treatment
seeking. Research is thus needed to further verify the existence of such contrasting
effects, as well as the inverse relationship found here between having an externally
oriented thinking style and health anxiety.

Alexithymia and Negative Affect
The current study’s findings may also assist in clarifying the role of depression
and anxiety in alexithymia. Previous investigations have found that significant
relationships between alexithymia and health anxiety have persisted, but also
decreased in magnitude after controlling for negative affect (Bagby et al., 1986;
Shahidi et al., 2012). Other studies have found relationships between alexithymia and
the other construct(s) investigated to have disappeared after controlling for negative
affect (e.g., for sociodemographic variables - Honkalampi et al., 2000; for somatic
complaints - Lundh & Simonsson-Sarnecki, 2001b; for somatoform symptoms - Rief,
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Heuser, & Fichter, 1996). Such a mixed pattern of results have led to ongoing debate
about the status of negative affect in alexithymia. On the one hand, there are
suggestions that alexithymia and depression are overlapping constructs, and/or that the
effects of alexithymia may be primarily explained by depression (Honkalampi et al.,
2000; Lipsanen, Saarijärvi, & Lauerma, 2004). On the other, research has found
alexithymia and depression to exist independently of each other (Parker et al., 1991).
Findings of the current study here suggest a more complex manner in which
depression and anxiety interact with alexithymia. It appears that the extent to the
association between alexithymia and health anxiety is affected by depression and
anxiety varies as a function of alexithymic severity. Among alexithymics, the strength
of relationships between alexithymia and health anxiety were not affected by
depression and anxiety, indicating that alexithymia and negative affect were largely
independent. In contrast, the magnitude of association between alexithymia and health
anxiety for individuals lower in alexithymia either decreased or disappeared after
controlling for depression and anxiety, suggesting that there may be some overlap
between alexithymia and these two constructs, or symptoms of depression and anxiety
were captured instead of alexithymia. Previous investigations have not examined the
relationship between alexithymia and depression as a function of alexithymic severity
as the present study did; therefore these differentiated effects of negative affect have
not been observed.
It is possible that both the abovementioned arguments are valid. Individuals
who are not clinically alexithymic may develop alexithymic-like responses to
depression and/or anxiety to serve as a coping or defense mechanism; therefore the
effects of such secondary alexithymia may be accounted for by depression and anxiety
(Freyberger, 1977; Haviland et al., 1988; T. N. Wise et al., 1990). At the same time,
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alexithymia occurs as a primary disorder/personality trait among alexithymic
individuals that is not secondary to, but rather co-morbid with depression and anxiety.
Consequently, such primary alexithymia is not affected by both constructs, and its
relationships to other constructs (such as health anxiety in the current study) cannot be
accounted for by depression or anxiety. Although such hypotheses would be consistent
with results here, they are merely speculative and would require further validation.
Additionally, it is unclear as to whether the results here may be extended to constructs
other than health anxiety, and more research is required to ascertain if this is so.

Other Implications
Taking the results of the current study as a whole, there may be other
implications that extend beyond that of the relationship between alexithymia and
health anxiety. These are discussed as follows:

Alexithymia and Gender. With regard to gender, externally oriented thinking
was strongly but inversely related to health anxiety for both genders, while difficulty
identifying feelings was strongly related to health anxiety only among alexithymic
males. This result represents a new finding that is not readily explained. This is the
first study (to the author’s knowledge) to have examined gender differences in the
relationship between alexithymia and health anxiety, with current literature focusing
instead on differences in the level of alexithymia (see Levant, Hall, Williams, &
Hasaan, 2009 for a meta-analysis). Before an explanation can be provided for gender
differences in the putative relationship, the lack of theoretical development and
hypothesis testing with regard to gender differences within the alexithymia construct
itself must be resolved.
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Discussing gender in relation to alexithymia is problematic for a few
reasons. First, there are very few studies on gender differences in alexithymia, and
these have little consensus where gender differences have been found. In terms of
gender differences in the level of alexithymia, the current results mirror Moriguchi et
al.’s (2007) large Japanese normative sample (n = 2718) who found no difference in
levels of overall alexithymia between genders, but females self-reported greater
difficulty in identifying feelings than males, while males reported more externally
oriented thinking; and there was no gender difference for the difficulty describing
feelings domain. However, there is much inconsistency in the literature concerning
gender differences in alexithymia, especially in terms of differences in alexithymia
domains. For example, in contrast to the current study, studies and a meta-analysis
have found males to rate higher than females on levels of overall alexithymia
(Carpenter & Addis, 2000; Levant et al., 2009; Salminen et al., 1999), and some of
these studies have found males to rate higher than females on levels of externally
oriented thinking (Larsen, van Strien, Eisinga, & Engels, 2006; Salminen et al., 1999),
which is consistent with current findings. Additionally, other studies have found
females to report greater levels of difficulty describing feelings than males (Salminen
et al., 1999), in contrast to the domain of difficulty describing feelings in the current
study, which found no significant differences between genders. Furthermore, there are
inconsistencies in nonsignificant differences between males and females, with some
finding no gender difference in the difficulty describing feelings domain (Salminen et
al., 1999), while others, including the current study, finding no gender difference in
the difficulty identifying feelings domain (Moriguchi et al., 2007). Thus, it can only
be proposed there is a tendency for males to score higher than females in terms of
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overall alexithymia, but more research is needed to establish the pattern of gender
differences among the alexithymia domains.
Attempting to explain gender differences in alexithymia leads to a third
problem – the issue of gender in alexithymia is not theoretically developed (Levant et
al., 2009), with investigations being mostly limited only to the observation of
differences in alexithymia between both genders, without attempt at any explanation.
Thus, the reasons as to why there may be gender differences in alexithymia can only
be speculated through scant existing research, the most promising of which is in the
field of neurobiology. Taking the norepinephrine to cortisol (N/C) ratio as a
representation of hypothalamic-pituitary-adrenal (HPA) axis activity, Spitzer et al.
(2005) measured urinary N/C ratios among healthy and depressed males and females.
The N/C ratio was found to correlate strongly with TAS-20 scores among all the males,
while no relationship was found for females.
Lumley and Sielky (2000) sought to test two neurobiological hypotheses on
the etiology of alexithymia among males and females. The first hypothesis suggests a
dysfunction in the right hemisphere of the brain that has been linked to emotional
processing; the second proposes a deficit in the transfer of information between
hemispheres, when applying emotional experiences (right hemisphere) to verbal and
analytic processes (left hemisphere) (Parker, Keightley, Smith, & Taylor, 1999; G. J.
Taylor et al., 1997; Zeitlin, Lane, O’Leary, & Schrift, 1989). Until Lumley and
Sielky’s (2000) study, both dysfunctions have been observed among alexithymics in
male-only samples, but have not been ascertained in females (Parker et al., 1999;
Zeitlin et al., 1989). Results linked the difficulty in identifying and describing feelings
among males to impairment in right hemisphere functioning, as well as an
interhemispheric transfer deficit; however, no such associations were found for
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females. Thus the hypotheses that poor performance in emotional processes
(alexithymia) stemmed from right hemisphere dysfunction, and that alexithymia was
associated with interhemispheric transfer deficits, was supported for males but not for
females.
Given these neurobiological differences, it was suggested that alexithymia may
have a different etiology for each gender (Lumley & Sielky, 2000; Spitzer et al., 2005).
For example, Lumley and Sielky (2000) speculated that alexithymia in males may be
due in greater part to neurobiological dysfunction, while alexithymia in females is
more likely to result from other causes that do not involve neurobiological functioning
such as emotional trauma (secondary alexithymia). However, while it is plausible that
neurobiological deficits may account for alexithymia in males, it is unlikely that the
alexithymia in most female alexithymics would not be neurobiological in nature. It
may be that there are other female-specific neurobiological explanations of
alexithymia within females, but these have not yet been discovered – there is a meager
amount of research on neurobiological gender differences in alexithymia.
Whatever little research there is on the topic, it is generally clear that gender
differences do exist among alexithymics, but a greater amount of theoretical
development and research is required in order to clarify the location of gender
differences among the alexithymia domains, and to formulate theories and hypotheses
as to why such gender differences exist.

Alexithymia and its domains. The differential relations found between each
alexithymia domain and health anxiety are important not only for future research but
also in the conceptualization of alexithymia. Having difficulty identifying feelings and
externally oriented thinking related to health anxiety in opposing directions, while
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difficulty describing feelings was not found to associate with health anxiety at all. In
particular, the opposing relationships found here may explain the lack of significant
relationships found between alexithymia and health anxiety in previous studies that
have only examined alexithymia in its entirety (Lundh & Simonsson-Sarnecki, 2001b;
Millard & Kinsler, 1992). That is, the positive and inverse relationships found between
health anxiety and difficulty identifying feelings and externally oriented thinking
respectively, may counteract each other to produce a nonsignificant correlation
between an overall alexithymia construct and health anxiety. This was found in the
current study where there were no significant correlations between the TAS-20 total
score and the SHAI, but examination of the TAS-20 subscales revealed significant
correlations between the TAS-DIF and the SHAI (positive association), and also
between the TAS-EOT and the SHAI (inverse association).
Furthermore, previous studies have regularly found the domain of externally
oriented thinking to differ from that of the other alexithymia domains (e.g., Deary et
al., 1997; Lumley & Norman, 1996; Lumley, Ovies, et al., 1996; Modestin et al., 2004;
Waller & Scheidt, 2004). It has been suggested that the findings with regard to this
domain of alexithymia may be attributed to the lower internal consistency that is
characteristic of the corresponding TAS-EOT subscale in the TAS-20 (De Gucht &
Heiser, 2003), and indeed in the present study, the internal consistency of TAS-EOT
was slightly below acceptable levels. However, it must be noted that externally
oriented thinking has also been conceptualized very distinctly from difficulty
identifying and describing feelings – as mentioned, while an externally oriented
thinking style focuses on stimuli exterior to the individual, and attention is thus not
directed inwardly towards the soma, both difficulty identifying and describing feelings
refer to internal processes of emotional awareness (Parker et al., 1993; Sifneos et al.,
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1977). Hence while items from the TAS-DIF and TAS-DDF subscales both elicit selfevaluations of the respondent’s emotional functioning (e.g., item 9: I have feelings
that I can’t quite identify), items from the EOT subscale are distinctly different,
referring more to skills or habits (e.g., item 5: I prefer to analyze problems rather than
just describe them) (Bagby, Parker, et al., 1994). Thus given the disparity of the results
regarding each domain of alexithymia, it may be prudent in future investigations to
examine the alexithymia construct as a function of its domains (rather than as a whole),
in order to obtain a more precise observation of each domain’s individual effect.

Alexithymic severity. The importance of taking alexithymic severity into
account was also highlighted in the current study. Important differences in results were
obtained when relationships in the current study were examined among alexithymics,
intermediate alexithymics, and nonalexithymics. Specifically, alexithymia was found
to relate more strongly to health anxiety in alexithymics than in nonalexithymics.
Additionally, this relationship among alexithymics was not found to be affected by
depression and anxiety, in contrast to individuals with lower levels of alexithymia.
Importantly, such patterns of relationships would not have been found had the sample
only been analyzed as a whole. As suggested above, such differentiation may explain
the mixed results found in previous investigations of alexithymia. It thus may be
worthwhile for future studies to take alexithymic severity into account.

Summary
There are a few limitations that may affect the generalizability of the results of
Study 1. Dividing the sample into groups based upon TAS-20 scores and gender meant
that there were low numbers of participants in some groups; For example, there were
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only 15 alexithymic males. This may have impacted upon the power, significance, and
representativeness of the results, but also on the types of analyses that could have been
carried out (e.g., regression). It should be noted that the current analysis is also limited
by the cross-sectional nature of the study, which means that causal inferences cannot
be drawn about the relationship between alexithymia and health anxiety. Indeed, to
propose that alexithymia might result in health anxiety is to suggest a directional and
causal relationship.
Nevertheless, the primary purpose of this study was to initially establish
whether alexithymia and health anxiety were even related. In doing so, this study
represented a first step in that direction by establishing that there is indeed a
relationship between alexithymia and health anxiety. However, the relationship was
present only among certain levels of the TAS-20, and varies among the various
domains of alexithymia, as well as by gender. Significant positive relationships were
found between reports of difficulty identifying feelings and health anxiety for
nonalexithymic males and females, as well as for alexithymic males. In addition,
having an externally oriented thinking style was negatively related to health anxiety
for alexithymics of both genders. Additionally, these relationships were accounted for
by depression and anxiety. The results thus support the theoretical proposition that
alexithymia is related to health anxiety through the misinterpretation of the
physiological symptoms of emotional arousal as possible signs of illness (Lumley,
Stettner, et al., 1996; Sifneos et al., 1977; G. J. Taylor et al., 1997). Through such
observations, the study has also provided preliminary findings towards the
clarification of previous mixed findings, and it is recommended that alexithymia
should be examined through each of its domains, and as a function of alexithymic
severity.
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Notwithstanding these positive results, some findings in the present study are
not readily explained. For instance, further research is required to determine why two
opposing relationships between health anxiety and difficulty identifying feelings
(which were positively related) and having an externally oriented thinking style
(which was negatively related to health anxiety), was observed in alexithymic males.
Research is also required to theoretically advance and explore gender differences in
alexithymia, in order to substantiate current results.
To conclude, despite the interesting set of results obtained through the current
study, further verification of the relationship between alexithymia and health anxiety
is required. The next study will therefore attempt to provide such validation, as well
as to explore the proposed relationship in the context of the affective dimension of
alexithymia.
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Study 2 – Alexithymia and Health Anxiety: An Examination of the Cognitive
and Affective Dimensions of Alexithymia

The present study seeks to validate and extend the findings of the previous
study in exploring the relationship between alexithymia and health anxiety.
Specifically, the putative relationship will be explored among both cognitive and
affective dimensions of alexithymia. The affective aspect of alexithymia will first be
introduced, together with a new self-report instrument that has included this dimension
in its measurement. A selective review on the affective dimension will then be
conducted. The design of the current study will subsequently be outlined, prior to a
discussion of findings and implications.

The Domains of Alexithymia
The previous study explored the relationship between alexithymia and health
anxiety through three domains of alexithymia as measured by the 20-item Toronto
Alexithymia Scale (TAS-20) (Bagby, Parker, et al., 1994). However, initial
conceptualizations of alexithymia included at least four salient features that were
observed in psychosomatic patients – (1) a difficulty in identifying feelings, (2) a
corresponding difficulty in describing these feelings, (3) a utilitarian thinking style
that focuses on external stimuli instead of emotions, and (4) a paucity of imaginal
capacity or fantasy (Sifneos, 1973). Thus while the first three features have been
measured by the TAS-20, the instrument does not capture whether an individual has a
reduced level of fantasy. To be sure, this domain of alexithymia was initially captured
via a Reduced Daydreaming subscale in the first version of the Toronto Alexithymia
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Scale (G. J. Taylor, Ryan, & Bagby, 1985); but the subscale was removed from
subsequent revisions of the TAS after psychometric evaluations found low item-total
correlations of this factor with the full scale (G. J. Taylor et al., 1992). Specifically,
Taylor et al. (1992) suggested that the self-reporting of the amount of daydreaming
one experiences may be confounded by a social desirability response bias (that it
indicates a lack of drive), thus leading respondents to indicate lower levels of
daydreaming. The latest version of the TAS, the TAS-20 has since displayed excellent
psychometric properties in its measurement of alexithymia (Bagby, Parker, et al.,
1994; Bagby, Taylor, & Parker, 1994; Parker et al., 2003; G. J. Taylor, Bagby, &
Parker, 2003).
From a review of prior observations, Vorst and Bermond (2001) have
suggested that there are actually five specific features of alexithymia – (1) reduced
ability to differentiate between feelings (identifying), (2) difficulty verbalizing
emotional experiences (describing), (3) reduced tendency to reflect upon or analyze
feelings (analyzing), (4) reduced capacity to fantasize (fantasizing), and (5) reduced
ability to be aroused by emotional stimuli (emotionalizing). From their description,
the first two domains correspond closely with the TAS-20 domains of having difficulty
in identifying and describing feelings, while the third domain of difficulty analyzing
feelings addresses a lack of consideration about internal emotional states, which is
somewhat similar to that of having an externally oriented thinking style (Bermond et
al., 2007). Together, these three alexithymic traits were conceptualized to form a
cognitive dimension of alexithymia that is reflective of the general functioning of
emotion-accompanying cognitions (Bermond et al., 2007). The other two features of
reduced fantasy and difficulty emotionalizing are conceived to belong to an affective
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dimension of alexithymia that taps into the extent of the conscious awareness of
emotional arousal (Bermond et al., 2007).

A New Self-report Measure of Alexithymia
A new measure of alexithymia, the Bermond-Vorst Alexithymia Questionnaire
(BVAQ), was subsequently developed by Bermond and Vorst (2001) in order to
provide a measure that could tap into both these dimensions and all five domains, as
well as to address what was perceived to be other shortcomings of the TAS-20. For
example, they argued that some domains contribute more to the total TAS-20 than
others because the number of items for each TAS-20 subscale are unequal: seven items
relate to identifying feelings, five items into describing feelings and eight items relate
to externally-oriented thinking style (Vorst & Bermond, 2001). Additionally, it was
also suggested that the TAS-20 is open to a tendency for biased responses due to an
unequal number of indicative and contraindicative items for each subscale (Vorst &
Bermond, 2001); four out of the five contraindicative items belong to the externallyoriented thinking subscale, with the remaining contraindicative item belonging to the
difficulty describing feelings subscale (Vorst & Bermond, 2001).
As such, the 40-item BVAQ contains five eight-item subscales with equal
numbers of indicative and contraindicative items for each subscale (Vorst & Bermond,
2001). The questionnaire can be split into two parallel forms, A and B, with 20 items
in each form, and four items for each subscale. Two subscales are similar to that of the
first two subscales of the 20-item Toronto Alexithymia Scale (TAS-20) – the
identifying subscale (BVAQ-I) measures the inability to identify and distinguish
feelings and bodily sensations, while the verbalizing subscale (BVAQ-V) measures
the inability to communicate and describe feelings. A third analyzing subscale
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(BVAQ-A) addresses an unwillingness to consider and evaluate emotions. This
subscale bears some resemblance to the externally-oriented thinking subscale of the
TAS-20, in its poverty of focus on internal feeling states, which may be due to a
concrete and reality-based cognitive style. These three subscales belong to a secondorder cognitive factor (BVAQ-COG) that measures the extent of deficits in the
cognitive capabilities that accompany emotions. The remaining two subscales do not
have corresponding subscales in the TAS-20. The fantasizing subscale (BVAQ-F)
indicates the inability to daydream and fantasize, while the emotionalizing subscale
(BVAQ-E) assesses the inability to which emotional arousal occurs in response to
emotion-inducing events or stimuli. Accordingly, these two subscales are grouped into
a second-order affective factor (BVAQ-AFF) that reflects the level of conscious
awareness of emotional arousal.
Research on the psychometric properties of the BVAQ with regard to
reliability and validity has so far been strong (Bermond et al., 2007; Berthoz,
Ouhayoun, Perez-Diaz, Consoli, & Jouvent, 2000; Zech, Luminet, Rimé, & Wagner,
1999). Its subscales have demonstrated acceptable internal reliability, and the
cognitive domains do correlate strongly with their corresponding domains on the TAS20 (Berthoz et al., 2000; Zech et al., 1999). However, the factor structure of the BVAQ
has yet to be reliably established. While confirmatory factor analysis performed by
Berthoz and colleagues (2000) on this five-factor structure of the BVAQ has been
found to have acceptable fit, Zech and colleagues (1999) have found only the BVAQB to have an acceptable fit as compared to the full BVAQ and the BVAQ-A. More
recently, Bermond et al. (2007) conducted confirmatory factor analyses to test two
five-factor models of factor structure for the full BVAQ among seven university,
community, and clinical samples in six languages. The first model tested was the five-
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factor hierarchical model originally proposed by Vorst and Bermond (2001) where the
Identifying, Verbalizing and Analyzing subscales (indicators) was nested under a
higher-order Cognitive factor, and the Fantasizing and Emotionalizing subscales were
nested under another higher-order Affective factor. The second model was another
five-factor hierarchical model but this time the Analyzing indicator was loaded on both
the Cognitive and Affective factors. This second model was tested because it has been
reasoned that to reflect and analyze feelings requires the capacity to be aware of
emotional arousal and to fantasize, in order to hypothesize about the outcomes of
emotions and emotional arousal (Bermond et al., 2007). Their findings indicated that
this second model fit slightly better than the first, although both models were found to
have acceptable fit by Bagby et al. (2009), who conducted confirmatory factor
analyses to test seven models of factor structure for the full BVAQ among six student,
community, and patient samples. Although both of the five-factor hierarchical models
above proved to have acceptable fit, the best fitting model was a five-factor
nonhierarchical model where all five subscales (indicators) loaded on separate but
correlated factors.
Thus it appears that there is inadequate validity for both the cognitive and
affective dimensions of alexithymia. While both hierarchical five-factor models met
acceptable standards of fit across studies, there is greater support for the
nonhierarchical model, which was of a better fit (Bagby et al., 2009; Bermond et al.,
2007; Berthoz et al., 2000). However, it may still be useful to investigate and interpret
findings based on all five domains of alexithymia, while reducing focus and
interpretation of the concepts of both cognitive and affective dimensions.
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Alexithymia Types
Following on from their proposition on the cognitive and affective dimensions
of alexithymia, Bermond (2007) and his colleagues have further reasoned that since
there are two distinct factors of alexithymia, four types of alexithymia may be
discerned. Type I alexithymics would have high levels of deficiencies in both emotionaccompanying cognitions and awareness of emotional arousal, and thus score poorly
on both cognitive and affective factors. Type II alexithymics would have similarly
high deficiencies in cognitions that relate to emotions, but possess functional levels of
emotional awareness; this type would therefore present with high scores on the
cognitive factor while scoring favorably on the affective factor. Type III alexithymics
are polar opposites of type II alexithymics, with no dysfunction in emotionaccompanying cognitions, but having little awareness of emotional arousal; these
individuals would score well on the cognitive factor but perform poorly on the
affective factor. Finally, there is a group of individuals that would have functional
levels of cognitions with regard to emotions, as well as proper awareness of emotional
arousal; these individuals have been termed lexithymics (Moormann et al., 2008) and
would score well on both factors of alexithymia. These various types of alexithymics
have been operationalized based on percentile scores of the BVAQ (Moormann et al.,
2008). Thus respondents with scores below the 30th percentile of either the cognitive
and affective factors would be considered very capable in cognitive or affective
handling of emotions, while individuals with scores above the 70th percentile of both
factors would be deemed to have reduced abilities in both dimensions (Moormann et
al., 2008).
However no justification, either in the form of an explanation or research, has
been provided on the use of the 30th and 70th percentiles as cut-offs, and they remain
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arbitrary guidelines for the creation of such alexithymia types. Additionally, using
cluster analysis, Bagby et al. (2009) did not find any evidence that any of their six
samples clustered into groups that represented either type I or type II alexithymics, in
terms of high and/or low scores on the cognitive and affective factors of the BVAQ.
They suggest that alexithymia not be separated into meaningful subtypes based on the
interaction of two factors, but instead be treated as a dimensional construct, as is
consistent with current theoretical conceptualizations. The current study will therefore
not employ the typology proposed by Bermond et al. (2007) or Moormann et al.
(2008). Instead, in order to compare current results with that of the previous study (and
other research investigations), the identifying, verbalizing, and analyzing subscales of
the BVAQ will be used to split the sample into nonalexithymic, moderate, and
alexithymic groups. This would closely mirror that of the alexithymia groups
commonly created in the literature and which were employed in the previous study.

Affective Alexithymia and Health Anxiety
With regard to affective alexithymia, no study (to the author’s knowledge) has
examined the relationship between reduced emotionalizing or a reduced capacity to
fantasize and health anxiety or related constructs (e.g., somatization, somatosensory
amplification). Therefore, the possible relationship between these two traits of
alexithymia and health anxiety must be speculated from available findings and theory.
Experiments that have examined responses of alexithymics to emotional
stimuli may provide a suitable starting point from which to construct such hypotheses
(Luminet et al., 2004). It would be expected from prior observations and theoretical
development (e.g., Sifneos et al., 1977; G. J. Taylor, 2000) that deficits exist within
alexithymics that hamper their ability to be emotionally aroused, at least on a cognitive
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level, in response to affective stimuli or situations. Unfortunately, the results
concerning such investigations are equivocal. For example, Roedema and Simons
(1999) investigated the way in which alexithymics among university students
responded to pictures with affective content. They measured emotional arousal across
all three – neurophysiological, motor-expressive, and cognitive-experiential –
emotional response systems. Alexithymic participants were found to produce fewer
criterion skin conductance responses (SCRs) than controls, suggesting that they were
less responsive to affective pictures. This was matched by self-report ratings of the
arousability of the stimuli, where alexithymics ascribed significantly lower ratings to
high-affect slides than controls. Additionally, when asked to produce adjectives on
how slides made them feel, alexithymics responded to significantly fewer slides, and
when they did respond, produced fewer emotional descriptions. No significant
differences were found between groups in terms of electromyography patterns, but the
majority of their results indicated that alexithymics possess a subdued response to
emotionally arousing stimuli.
Their findings have been supported by a similar study that examined subjective
and physiological responses to emotional affective pictures among alexithymic and
non-alexithymic university students grouped according to the TAS-20 (Worthington,
2007). Both groups were exposed to sequences of affective pictures for short and long
durations of time, and tasked to produce arousal and valence ratings for each picture
in the sequence. Cardiac response and SCRs were also employed to measure
physiological reactions in the experiment. An attenuation of SCRs was found for the
alexithymic group, in response to exposure to the affective stimuli for both short and
long durations. Additionally, alexithymics also showed a more restricted range of
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valence ratings in comparison to nonalexithymics, suggesting that alexithymics may
have reduced emotional recognition.
More recently, Luminet et al. (2004) investigated the way in which
alexithymics responded to emotional stimuli across all three emotional response
systems. In their experiment, community members were initially exposed to an
emotionally arousing video, where heart rate and blood pressure were measured. The
facial expressions of participants were also rated during this phase. Cognitiveexperiential responses were then gathered after the screening via participants’ ratings
on variables such as the valence of the video, how upset they felt, and how intensely
they experienced bodily sensations. A follow-up session was held where the extent of
rumination and sharing of emotions was measured. The participants were then reexposed to the same video clip, in order to determine if habituation had occurred using
the same measures as the first round. Participants with higher scores on various
subscales of the BVAQ had lower levels of behavioral expressiveness, as well as with
lower cognitive-experiential responding. For example, higher scores on the (reduced)
emotionalizing subscale were associated with reporting less disturbance and fewer
bodily sensations. Scores for the same domain also predicted lower levels of
behavioral expressiveness (degrees of emotional involvement, frequency of speechmarking gestures) during re-evocation, signifying reduced emotional arousal when
recalling past emotional events. However, an observed association between greater
difficulty in verbalizing feelings and higher mean heart rate (during exposure and reexposure) suggested that alexithymics do respond physiologically to emotional
situations, in contrast to the findings of the studies above which observed
physiological hypoarousal to their stimuli (Roedema & Simons, 1999; Worthington,
2007).
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Other studies have produced mixed results with regard to the physiological
responses of alexithymics to affect-laden stimuli. A depressed response has been
observed among alexithymics in some studies (Fukunishi, Sei, Morita, & Rahe, 1999;
Neumann, Sollers III, Thayer, & Waldstein, 2004), while others have found
heightened activation (Nandrino et al., 2012); yet others have found no difference in
the extent of physiological arousal between alexithymics and controls (Connelly &
Denney, 2007; Stone & Nielson, 2001). To be sure, the currently proposed mechanism
through which alexithymia is linked to health anxiety (see General Introduction)
involves a decoupling of the physiological response to emotional arousal and its
corresponding muted cognitive experience. It does not speculate as to whether
physiological arousal is attenuated or intensified among alexithymics – only that such
arousal occurs.
Rather, it is the subdued cognitive-experiential response to emotional arousal
– which has been consistently found in the above studies – that is important for
hypothesizing a relationship between the affective dimension of alexithymia and
health anxiety. Specifically, the alexithymia-health anxiety link is predicated on the
assumption that the alexithymic develops anxiety about the somatic symptoms of
emotional arousal, which are then misinterpreted as signs of impending illness
(Salkovskis & Warwick, 2001; G. J. Taylor et al., 1997). Therefore, it is possible that
an alexithymic who experiences difficulty in being emotionally aroused in response to
emotional stimuli may not possess the capacity to develop the anxiety (about
physiological symptoms) that is presumably required for alexithymia to translate into
health anxiety. This would suggest that the affective dimension would serve a
protective function as to the development of health anxiety. Consequently, it may be
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hypothesized that both the affective domains of alexithymia may be inversely related
to health anxiety in affective alexithymics.

The Present Study
The first aim of the current study is thus to validate the results of the previous
study with regard to the cognitive dimension of alexithymia. Based on the prevailing
literature, Study 1 hypothesized that difficulty identifying and also describing feelings
would be related to health anxiety, but no relationship would be found between an
externally oriented thinking style and health anxiety. Difficulty identifying feelings
was found to relate strongly to health anxiety among alexithymic males, but there were
no significant relationships between difficulty describing feelings and health anxiety
for any of the groups. Instead, an externally oriented thinking style was strongly but
inversely associated with health anxiety among both alexithymic males and females.
The current study thus hypothesizes broadly that in its examination of the alexithymiahealth anxiety relationship: (a) individuals reporting higher levels of alexithymia will
indicate greater levels of health anxiety than individuals reporting moderate and low
levels of alexithymia, (b) difficulty identifying feelings would again be found related
to health anxiety, while (c) a reduced analysis of feelings would be inversely related
to health anxiety. Replicating the results of Study 1 would further support the
contention that there is a relationship between alexithymia and health anxiety.
The present study will also seek to ascertain the relationship between the
affective aspects of alexithymia and health anxiety. As mentioned, there are no
existing studies examining such an association, and thus this part of the investigation
will be exploratory in nature. However, from current research and theory mentioned
above, it is speculated that the affective dimension would protect from the
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development of health anxiety, and thus it is hypothesized that: (d) both the domains
of (decreased) emotionalizing and fantasizing will be inversely related to health
anxiety.
Study 2 – Method

Ethics Approval
Ethics approval for the study was provided by the Murdoch University Human
Research Ethics Committee.

Participants
The sample consisted of 513 members of the Western Australian community
who had not participated in Study 1. The sample comprised 349 females (mean age
29.53, S.D. 13.05) and 161 males (mean age 31.27, S.D. 13.91). Three participants did
not provide gender information, and 16 participants did not provide information on
age.
As mentioned, a categorization based on scores of the cognitive factor of the
BVAQ was performed – extreme groups were formed, and were comprised of
participants who scored one standard deviation above and below the mean. This
classification was selected because the three subscales (difficulty identifying,
verbalizing, and analyzing feelings) that make up the alexithymia factor in the BVAQ
closely correspond to that of the of TAS-20 in the previous study. This classification
can provide a platform from which to compare the results Studies 1 and 2. The
resultant distribution is presented in Table 2.1. It must be noted that the percentage of
alexithymic individuals in the total sample is higher than that of Study 1, and is also
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higher than previous studies using community samples (Mattila et al., 2010, 2006).
The prevalence rates for male and female alexithymics were also higher than in Study
1 and previous studies (Salminen et al., 1999).

Recruitment and Administration of Questionnaire
Recruitment for Study 2 was undertaken throughout 2010. To keep participants
in Studies 1 and 2 separate, potential participants were informed that they were not
allowed to participate in Study 2 if they had previously participated in Study 1.
The same methods that were employed to recruit participants in Study 1 were
used for recruitment in Study 2. That is, recruitment occurred through the Social and
Community On-line Research Database (SCORED), distribution of flyers, the
Murdoch University School of Psychology On-line Subject Pool (Subject Pool), and
word of mouth. As with Study 1, participants could elect to fill in an electronic version
or pen and paper version of the questionnaire. All participants were provided with a
briefing sheet and a debriefing sheet (please see Appendix B for the questionnaire).
Similar to Study 1, and in accordance with ethical guidelines, implicit consent was
obtained when participants proceeding to fill in the questionnaire, which could be
halted and withdrawn at any point in time. All respondents except those who chose to
remain anonymous were entered into a draw every quarter of the year. Each quarter,
one respondent was awarded a gift voucher worth 50 Australian dollars.
With regard to the respondents, 32% indicated that they were only studying
(inclusive of all educational streams). 45.4% of the sample indicated that they were
not students, while 19.3% indicated that they were both working and studying.
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Measures and Procedure
Respondents filled out the following measures of alexithymia and health
anxiety as part of a questionnaire that also contained a measure of anxiety sensitivity
to be described and used in Study 3. Health anxiety was measured using the short
version of the Health Anxiety Inventory (HAS), while depression and anxiety was also
measured with the 21-item version of the Depression, Anxiety, Stress Scales (DASS21), both of which were described in the previous study. As mentioned above though,
the Bermond-Vorst Alexithymia Questionnaire was employed as an alternative
measure of alexithymia:

The Bermond-Vorst Alexithymia Questionnaire. Alexithymia was
measured using the Bermond-Vorst Alexithymia Questionnaire (BVAQ) as described
above. The BVAQ contains 40 items, with eight items tapping into each of the five
subscales – difficulty verbalizing, difficulty fantasizing, difficulty identifying,
difficulty emotionalizing, and difficulty analyzing. Each item is rated on a five-point
Likert scale ranging from 1 (strongly agree) to 5 (strongly disagree), with half of the
items in each subscale in the total questionnaire being contraindicated. Scoring is such
that a higher score reflects a greater degree of alexithymia. The questionnaire can be
split into two parallel forms, A and B, with 20 items in each form (four items for each
subscale), but the full scale was employed for the current study. The BVAQ has
demonstrated good validity and reliability among a wide range of languages and
populations (Bermond et al., 2007; Vorst & Bermond, 2001).

85

Statistical Analyses
All statistical analyses were conducted with the Statistical Package for Social
Sciences (SPSS).
To examine whether the alexithymia groups and each gender had different
levels of alexithymia, health anxiety, depression, and anxiety, univariate and
multivariate analyses of variance were conducted with alexithymia group and gender
as the between-groups factors and the BVAQ and its subscales, the SHAI, as well as
the DASS-D and DASS-A as dependent variables. Additionally, univariate analyses
of variance will also be conducted on levels of alexithymia, health anxiety, and
depression and anxiety between both the current and previous (Study 1) samples, in
order to provide a context through which the current findings in both studies may be
compared.
Finally, to explore the relationship between alexithymia and health anxiety,
Pearson’s r was conducted on the BVAQ and its subscales, and the SHAI, while
controlling for depression and anxiety with the DASS-D and DASS-A respectively.
This was carried out first on the entire sample, then as a function of both alexithymia
group and gender.

Study 2 – Results

The results for the univariate and multivariate analyses of variance will
initially be described, following which, the findings of the correlation analyses will be
presented firstly, for the total sample, and then as a function of alexithymia group and
gender. It must be noted that the previous study also examined the hypothesized
relationship split by alexithymia severity or gender; however, interpretation of such
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results were found to be limited, being superseded by that obtained by grouping the
sample as a function of both alexithymia severity and gender together, which provided
a greater depth of analysis. Thus, for the sake of brevity and clarity, the current study
will seek to only focus on the results for the more precise groups created based on
alexithymia group and gender together. All results will be summarized at the end of
the section, which will also address the current aims and hypotheses.

Assumption Testing, Reliabilities, and Sample Characteristics
Prior to analysis, each variable was subjected to a univariate outlier labeling
test to identify and deal with outliers (Tukey & McLaughlin, 1963; Tukey, 1977). In
order to set lower and upper score boundaries for each variable, the difference between
the first and third quartile scores was first multiplied by a constant. A constant of 2.2
was used here (Hoaglin et al., 1986). The resultant figure was then added to the first
and third quartiles to set up the lower and upper boundaries, scores outside of which
labeled as outliers. Outlying scores were winsorized to the nearest non-outlying score.
As the percentage of total cases winsorized for each variable did not exceed one
percent, it is unlikely that the winsorization affected the p values for subsequent
analyses. There were no multivariate outliers in the sample according to Mahalanobis
Distance values. Means, standard deviations, and reliabilities of the sample for the
BVAQ and its subscales, the SHAI, as well as the DASS-D and DASS-A are presented
in Tables 2.1 and 2.5. The Cronbach’s alpha internal reliabilities for all measures were
acceptable according to the criterion of .70 (Field, 2009).
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Table 2.1
Means and Standard Deviations of BVAQ, SHAI, DASS-D, and DASS-A Scores as a Function of Alexithymic Grouping and Gender
Variables

α

Total

Male

Female

Nonalexithymic

Moderate a

Alexithymic

Total
Male
Female
Total
Male
Female
Total
Male
Female
161/513 349/513
86/513
13/161
73/349
346/513 117/161 226/349
81/513
31/161
50/349
31.4
68.0
16.8
8.1
20.9
67.4
72.7
64.8
15.8
19.3
14.3
18.05
.84
M
18.60
17.84
11.33
11.38
11.32
18.04
17.70
18.21
25.41
25.00
25.66
6.02
SD
5.74
6.14
2.84
2.87
2.85
4.66
4.22
4.87
5.10
5.96
4.54
21.62
BVAQ-V .88
M
23.17
20.89
12.22
13.08
12.07
21.66
22.14
21.41
31.40
31.29
31.46
7.41
SD
6.75
7.59
2.60
3.17
2.48
5.53
5.17
5.70
4.41
4.41
4.45
16.42
BVAQ-A .78
M
18.61
15.44
10.64
10.46
10.67
16.48
17.98
15.70
22.43
24.39
21.22
5.35
SD
5.69
4.87
2.33
2.93
2.23
4.34
4.42
4.10
4.80
5.40
3.99
19.08
BVAQ-F .80
M
19.16
19.08
18.81
18.77
18.82
19.14
19.45
18.98
19.27
18.23
19.92
6.48
SD
6.45
6.51
6.77
7.46
6.69
6.50
6.27
6.63
6.15
6.78
5.69
20.05
BVAQ-E .75
M
23.18
18.63
18.09
21.54
17.48
20.13
23.09
18.59
21.91
24.19
20.50
5.54
SD
5.64
4.88
5.53
7.07
5.03
5.43
5.31
4.83
5.45
6.21
4.43
13.96
SHAI
.89
M
12.49
14.63
12.64
11.77
12.79
14.04
12.38
14.91
14.98
13.23
16.06
7.51
SD
6.64
7.82
6.41
6.87
6.36
7.54
6.40
7.95
8.43
7.57
8.82
8.41
DASS-D .88
M
8.50
8.33
4.37
9.69
3.42
8.19
7.56
8.51
13.46
11.55
14.64
8.19
SD
8.13
8.17
6.25
10.61
4.62
7.65
7.34
7.80
9.34
9.22
9.31
6.43
DASS-A .80
M
5.52
6.83
3.65
4.46
3.51
6.61
5.30
7.28
8.54
6.77
9.64
6.57
SD
6.11
6.73
4.98
2.96
5.26
6.35
5.81
6.52
7.93
7.94
7.80
Note. BVAQ = Bermond-Vorst Alexithymia Questionnaire; BVAQ-I = Identifying; BVAQ-V = Verbalizing; BVAQ-A = Analyzing; BVAQ-F = Fantasizing; BVAQE = Emotionalizing; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASS-A = Anxiety.
a
Three members of the moderate group did not provide information on gender.
n
%
BVAQ-I

513
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Self-reported Levels of Alexithymia within the Sample
A multivariate analysis of variance was conducted with alexithymia group and
gender as independent variables, and scores of the BVAQ subscales as dependent
variables. There were main effects of alexithymia group, F(10, 1002) = 49.85, p <
.001, partial η2 = .332, and gender, F(5, 500) = 8.59, p < .001, partial η2 = .079, while
there was no significant interaction, F(10, 1002) = 0.99, p = .454, partial η2 = .010.
A Bonferroni correction at an alpha level of .01 was applied to the multiple
comparisons between the alexithymia groups for the subscales of the BVAQ. After
correction, tests of between-subjects effects revealed significant differences between
alexithymia groups on scores of the BVAQ-I, F(2, 504) = 146.61, p < .001, partial η2
= .368, BVAQ-V, F(2, 504) = 211.87, p < .001, partial η2 = .457, BVAQ-A, F(2, 504)
= 135.41, p < .001, partial η2 = .350, and BVAQ-E, F(2, 504) = 4.72, p = .009, partial
η2 = .018. Scores on the BVAQ-F did not differ significantly between alexithymia
groups, F(2, 504) = 0.09, p = .917, partial η2 = .000. As expected scores on the
cognitive subscales of the BVAQ-I, BVAQ-V, and BVAQ-A were significantly lower
for those rated low in alexithymia, and significantly higher for those rated high in
alexithymia. This was the same for scores on the BVAQ-E.
In terms of gender, males had significantly higher scores than females on the
BVAQ-A, F(1, 504) = 10.89, p = .001, partial η2 = .021, and BVAQ-E subscales, F(1,
504) = 37.22, p < .001, partial η2 = .069. There were no significant differences between
males and females on scores of the BVAQ-I, F(1, 504) = 0.39, p = .535, partial η2 =
.001, BVAQ-V, F(1, 504) = 0.63, p = .426, partial η2 = .001, and BVAQ-F, F(1, 504)
= 0.25, p = .620, partial η2 = .000.
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Self-reported Levels of Health Anxiety within the Sample
A univariate analysis of variance was conducted with alexithymia group and
gender as independent variables, and scores of the SHAI as the dependent variable.
There was no main effect for alexithymia group, F(2, 504) = 1.42, p = .242, partial η2
= .006, indicating no significant differences in self-reported levels of health anxiety
between each alexithymia group. However, females reported significantly more health
anxiety than males, F(1, 504) = 4.72, p = .030, partial η2 = .009. There was no
significant interaction between gender and alexithymia group, F(2, 504) = 0.23, p =
.793, partial η2 = .001.

Self-reported Levels of Depression and Anxiety within the Sample
A multivariate analysis of variance was conducted with alexithymia group and
gender as independent variables, and scores of the DASS-D and DASS-A as dependent
variables. There was a significant main effect for alexithymia group, F(4, 1008) =
8.47, p < .001, partial η2 = .033; however, the main effect for gender was not
significant, F(2, 503) = 3.00, p = .051, partial η2 = .012. Additionally, there was a
significant interaction effect between gender and alexithymia group, F(4, 1008) =
2.74, p = .027, partial η2 = .011.
Tests of between subjects effects indicated that there were significant
differences in between alexithymia groups on scores of the DASS-D, F(2, 504) =
15.43, p < .001, partial η2 = .058 and DASS-A, F(2, 504) = 6.30, p = .002, partial η2 =
.024. The alexithymic and nonalexithymic groups had respectively the highest and
lowest scores on both scales.
Tests of between subjects effects indicated that there was a significant
interaction for scores on the DASS-D, F(2, 504) = 5.52, p = .004, partial η2 = .021, but
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not for the DASS-A, F(2, 504) = 1.33, p = .265, partial η2 = .005. Tests of simple
effects revealed that among the nonalexithymic group, males endorsed significantly
more depressive symptoms than females, t(84) = 3.55, p = .001. Furthermore, there
were significant differences in scores of the DASS-D between each alexithymia group
for males, F(2, 160) = 3.20, p = .044, as well as females, F(2, 348) = 33.35, p < .001.
For males, the only difference was whereby males in the alexithymic group had
significantly higher scores than those in the moderate alexithymic group. For females,
significant differences were located between each group, and thus females in the
alexithymic group rated themselves higher on the DASS-D than females in both
moderate and nonalexithymic groups, and females in the moderate alexithymic groups
rated themselves endorsed more depressive symptoms than the nonalexithymic group
in turn.

Comparisons between Previous (Study 1) and Current (Study 2) Samples
In order to ascertain if the groups formed in the current study differed from the
one in Study 1, standardized z-scores were calculated for scores on the TAS-DIF,
TAS-DDF, and TAS-EOT in Study 1, and for the BVAQ-I, BVAQ-V, and BVAQ-A,
in order for comparisons to be made between these subscales via t-tests. Therefore,
standardized scores were compared between TAS-DIF and BVAQ-I (zTAS-DIF vs
zBVAQ-I), TAS-DDF and BVAQ-V (zTAS-DDF vs zBVAQ-V), and TAS-EOT and
BVAQ-A (zTAS-EOT vs zBVAQ-A). Additionally, scores on the SHAI, DASS-D,
and DASS-A were also compared between both Study 1 and Study 2 (current study)
samples. Table 2.2 displays the standardized z-scores for the domains for each sample
above. Comparisons were made between groups from both studies – that is, the
nonalexithymic groups for Study 1 against its corresponding nonalexithymic group for
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Study 2, the intermediate alexithymic group for Study 1 against the moderate
alexithymic groups for Study 2, and the alexithymic group for Study 1 against the
alexithymic group for Study 2.
Independent samples t-tests revealed that there were significant differences in
terms of standardized scores across the domains of difficulty identifying feelings
(zTAS-DIF vs zBVAQ-I), difficulty describing/verbalizing feelings (zTAS-DDF vs
zBVAQ-V), and externally-oriented thinking/difficulty analyzing feelings (zTASEOT vs zBVAQ-A) for the nonalexithymic and intermediate/moderate alexithymic
groups. Specifically, the nonalexithymic group for Study 1 scored higher on all three
domains of difficulty identifying feelings, t(203.75) = 9.86, p < .001, difficulty
describing/verbalizing feelings, t(302.10) = 13.65, p < .001, and externally oriented
thinking/difficulty analyzing feelings, t(287.06) = 10.48, p < .001, as compared to the
nonalexithymic group for Study 2. Similarly, the intermediate alexithymic group for
Study 1 scored higher on all three domains of difficulty identifying feelings, t(422) =
6.56, p < .001, difficulty describing/verbalizing feelings, t(422) = 7.83, p < .001, and
externally oriented thinking/difficulty analyzing feelings, t(422) = 6.15, p < .001, as
compared to the moderate alexithymic group for Study 2. However, only one
significant difference between scores was found for the comparison between
alexithymic groups. The alexithymic group for Study 1 was found to rate themselves
higher on the difficulty identifying feelings domain, t(123.04) = 3.18, p = .002, as
compared to the alexithymic group for Study 2. Differences in scores for the difficulty
describing/verbalizing feelings, t(128) = 1.01, p = .314, and externally-oriented
thinking/difficulty analyzing feelings, t(128) = 1.57, p = .119, domains were
nonsignificant for both alexithymic groups.

92

In comparing levels of health anxiety, t-tests also indicated that, while
differences in scores on the SHAI were nonsignificant between the nonalexithymic
groups, t(129.54) = 0.04, p = .973, and the intermediate/moderate groups, t(354) = .44,
p = .660, alexithymics in Study 1 had significantly higher scores on the SHAI as
compared to alexithymics in Study 2, t(128) = 2.60, p = .011.
With regard to differences in levels of self-reported depressive (DASS-D)
symptoms, the nonalexithymic group in Study 1 scored higher on the DASS-D than
the nonalexithymic group in Study 2, t(354) = 2.32, p = .021, but differences were
nonsignificant between intermediate groups from both studies, t(422) = 1.90, p = .058.
This was the case for self-reported anxiety as well (DASS-A) for nonalexithymic,
t(354) = 1.83, p = .068, and intermediate, t(422) = 1.21, p = .227, groups. However,
results indicated that the alexithymic group in Study 1 rated themselves as possessing
more symptoms of depression, t(128) = 2.41, p = .017, and anxiety, t(128) = 3.24, p =
.002, as compared to the alexithymic group in Study 2.
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Table 2.2
Standardized z-scores for the Measures of Alexithymia, Health Anxiety, Depression, and Anxiety for Studies 1 and 2
Study 1
Study 2
Study 1 Intermediate
Study 2 Moderate
Measures
Nonalexithymics
Nonalexithymics
Alexithymics
Alexithymics
zTAS-DIF /
M
-0.47
-1.12
0.61
-0.01
zBVAQ-I

zTAS-DDF /
zBVAQ-V

zTAS-EOT /
zBVAQ-A

zSHAI

zDASS-D

zDASS-A

Study 1 Alexithymics

Study 2 Alexithymics

1.64

1.22

SD

0.67

0.47

0.67

0.77

0.62

0.85

M

-0.47

-1.27

0.73

0.01

1.43

1.31

SD

0.73

0.35

0.67

0.75

0.58

0.60

M

-0.34

-1.08

0.64

0.01

0.87

1.12

SD

0.86

0.44

0.87

0.81

0.89

0.90

M

-0.13

-0.18

0.01

0.01

0.68

0.13

SD

0.95

0.85

0.85

1.00

1.22

1.12

M

-0.26

-0.49

0.20

-0.02

1.14

-0.62

SD

0.81

0.76

0.86

0.94

1.27

1.14

M

-0.24

-0.42

0.17

0.03

1.05

0.32

SD

0.81

0.76

0.91

0.97

1.31

1.21

Note. zTAS-DIF = standardized Difficulty Identifying Feelings; zTAS-DDF = standardized Difficulty Describing Feelings; zTAS-EOT = standardized Externally Oriented
Thinking; zBVAQ-I = standardized Identifying; zBVAQ-V = standardized Verbalizing; zBVAQ-A = standardized Analyzing; zSHAI = standardized Short Health Anxiety
Inventory; zDASS-D = standardized Depression; zDASS-A = standardized Anxiety.
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Correlations between Alexithymia and Health Anxiety for the Overall Sample
In order to ascertain if a relationship exists between alexithymia and health
anxiety, correlations were conducted between the BVAQ and SHAI, controlling for
depression and anxiety. Correlations below .30 were considered weak; correlations
between .30 and .49 were considered moderate; and correlations from .50 and above
were considered strong (Field, 2009).
The first set of correlations was conducted for the entire sample. As seen in
Table 2.3, before controlling for depression and anxiety, scores on the BVAQ were
not found to associated with scores on the SHAI, but there were differences among
scores on the various BVAQ subscales. Similar to the results found in the previous
study, there were significant associations between scores on the SHAI and the BVAQI and BVAQ-V subscales. Additionally, there was a significant inverse relationship
between scores on the SHAI and the BVAQ-A, BVAQ-E, and BVAQ-F subscales.

Table 2.3
Correlations among All Measures within the Overall Sample
BVAQ- BVAQ- BVAQ- BVAQ- BVAQDASSDASSSHAI
I
V
A
F
E
D
A
BVAQI
BVAQ.46**
V
BVAQ.40**
.52**
A
BVAQ-.03
-.03
.19**
F
BVAQ-.05
.23**
.41**
.16**
E
SHAI
.23**
.12*
-.10*
-.13**
-.27**
DASS.39**
.32**
.17**
-.04
-.06
.45**
D
DASS.32**
.22**
.14**
-.08
-.10*
.51**
.58**
A
Note. BVAQ = Bermond-Vorst Alexithymia Questionnaire; BVAQ-I = Identifying; BVAQ-V =
Verbalizing; BVAQ-A = Analyzing; BVAQ-F = Fantasizing; BVAQ-E = Emotionalizing; SHAI =
Short Health Anxiety Inventory; DASS-D = Depression; DASS-A = Anxiety.
* p < .05. ** p < .01.
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After controlling for depression and anxiety, the relationship between the
SHAI and the BVAQ-I and BVAQ-V disappeared (Table 2.4). In contrast, the strength
of the negative relationship between the SHAI and the BVAQ-A, BVAQ-E, and
BVAQ-F subscales persisted. This resulted in a negative and weak relationship
between scores on the overall BVAQ and the SHAI. Results thus suggest that the
relationship between health anxiety and the domains of difficulty identifying and
describing feelings were accounted for by depression and anxiety in the overall
sample. Furthermore, consistent with that found in Study 1, it appears that domains of
alexithymia that are inversely related to health anxiety are not affected by depression
and anxiety.

Table 2.4
Correlations among Alexithymia and Health Anxiety for the Overall Sample after Controlling for
Depression and Anxiety
BVAQ-I
BVAQ-V
BVAQ-A
BVAQ-F
BVAQ-E
SHAI
BVAQ-I
BVAQ-V
.38**
BVAQ-A
.36**
.50**
BVAQ-F
-.01
-.01
.20**
BVAQ-E
-.02
.27**
.43**
.15**
SHAI
.03
-.05
-.24**
-.10*
-.26**
Note. BVAQ = Bermond-Vorst Alexithymia Questionnaire; BVAQ-I = Identifying; BVAQ-V =
Verbalizing; BVAQ-A = Analyzing; BVAQ-F = Fantasizing; BVAQ-E = Emotionalizing; SHAI =
Short Health Anxiety Inventory; DASS-D = Depression; DASS-A = Anxiety.
* p < .05. ** p < .01.

Examining the Relationship between Alexithymia and Health Anxiety among
Alexithymia Group and Gender
Correlation analyses were also conducted to examine the relationship between
alexithymia and health anxiety as a function of both alexithymia group and gender
(Table 2.5). For males who reported high alexithymia, results initially indicated a
moderate correlation between the BVAQ-I and the SHAI, which persisted with no
reduction in strength after controlling for depression and anxiety. Additionally, a
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moderately inverse relationship emerged between the BVAQ-A and SHAI after such
control. For alexithymic females, the only significant relationship was an initially
weak inverse correlation between the BVAQ-E and the SHAI, which increased in
strength (to moderate) after controlling for depression and anxiety.
A weak correlation between the BVAQ-I and the SHAI was found for males
reporting moderate levels of alexithymia, but this disappeared after control. However,
a weak inverse relationship between the BVAQ-E and the SHAI emerged, and this
was not affected by depression and anxiety. For females in the moderate alexithymia
group, weak correlations between all the subscales of the BVAQ (inverse for BVAQA, BVAQ-F, and BVAQ-E) and the SHAI were found before control. However, the
significant relationship between the BVAQ-I and the SHAI decreased in magnitude
after control, while that between the BVAQ-V and the SHAI disappeared; the weak
inverse correlations between the SHAI and the remaining BVAQ subscales persisted.
Finally, after controlling for depression and anxiety, there were no significant
correlations found between the BVAQ subscales and the SHAI for males and females
who rated low on alexithymia.
Results here thus displayed some agreement with that of the previous study –
the only meaningful correlations (r ≥ .30) were found only for individuals that reported
high levels of alexithymia. Furthermore, the subscales tapping into difficulty
identifying feelings and difficulty analyzing feelings were related to health anxiety
among males high in alexithymia. However, while in Study 1 there was a significant
relationship between externally oriented thinking and health anxiety for female
alexithymics, this was not found here. Instead, a significant inverse correlation
between the affective domain of emotionalizing and health anxiety was found for
alexithymic females. Again, depression and anxiety were found to affect the
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relationships between difficulty identifying and verbalizing feelings among
individuals who reported lower levels of alexithymia; however, controlling for
depression and anxiety did not affect any significant inverse relationships, namely for
the domains of analyzing feelings, emotionalizing, and fantasizing.
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Table 2.5
Correlations between Alexithymia and Health Anxiety by Alexithymia Group and Gender Before and
After Controlling for Depression and Anxiety
SHAI
SHAI (After
Group
DASS-D
DASS-A
(Before
Control)
Control)
Nonalexithymic males
BVAQ-I
.02
-.16
-.38
-.43
Moderate males
.33**
.43**
.25**
.02
Alexithymic males
.36*
.17
.38*
.36*
Nonalexithymic
females
Moderate females
Alexithymic females
Nonalexithymic males
Moderate males
Alexithymic males

BVAQ-V

Nonalexithymic
females
Moderate females
Alexithymic females
Nonalexithymic males
Moderate males
Alexithymic males

BVAQ-A

BVAQ-F

Nonalexithymic
females
Moderate females
Alexithymic females
Nonalexithymic males
Moderate males
Alexithymic males

.34**

.22

.09

.18**
.35**

.18**
.26

.22**
.22

.13*
.05

.08
-.06
-.21

.19
-.02
-.01

-.33
.05
-.17

-.49
.09
-.21

.09

-.09

.07

.08

.13*
.19

-.01
.17

.26**
.10

Nonalexithymic
females
Moderate females
Alexithymic females
Nonalexithymic males
Moderate males
Alexithymic males

.29**

BVAQ-E

.20**
.08

-.02
.03
.03

-.05
.00
.18

.44
-.11
-.17

.50
-.15
-.41*

-.04

-.05

-.32**

-.32**

-.06
-.06

.07
.01

-.24**
-.09

-.28**
-.11

.45
-.12
-.15

-.12
-.03
-.07

.29
-.03
-.25

.22
.02
-.27

-.11

-.27*

-.21

-.14

-.08
.11

-.12
.07

-.22*
.14

-.19**
.11

-.06
-.12
-.22

.23
-.07
-.20

.33
-.28**
-.20

.38
-.27**
-.07

Nonalexithymic
-.27*
-.36**
-.28*
-.17
females
Moderate females
-.12
-.09
-.30**
-.28**
Alexithymic females
.03
.05
-.29*
-.40**
Note. BVAQ-I = Identifying; BVAQ-V = Verbalizing; BVAQ-A = Analyzing; BVAQ-F = Fantasizing;
BVAQ-E = Emotionalizing; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASSA = Anxiety.
* p < .05. ** p < .01.
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Summary of Results
The current set of results provided mixed support for the hypotheses above.
Contrary to the first hypothesis, and the findings of Study 1, no significant differences
in reported levels of health anxiety were found among the alexithymia groups.
Nevertheless, consistent with the second and third hypotheses (and with Study 1),
health anxiety was found to be related to the alexithymia domains of difficulty
identifying feelings and reduced analysis of feelings among males who were deemed
to have high levels of alexithymia. Such associations were not observed for the
corresponding female group, for whom the only significant relationship was a
correlation between difficulty emotionalizing and health anxiety. Furthermore, and
consistent with current speculations, alexithymic females who indicated difficulty in
being emotionally aroused tended to report lower levels of health anxiety.

Study 2 – Discussion

The current study sought to validate the findings of the previous study by
ascertaining the pattern of relationships between alexithymia and health anxiety. To
this end, it employed a different measure of alexithymia – the Bermond-Vorst
Alexithymia Questionnaire (BVAQ) – within a new community sample. The BVAQ
contains a cognitive factor with three subscales similar to that found in the 20-item
Toronto Alexithymia Scale (TAS-20), but it also measures an affective factor
comprising two domains also seen to be associated with alexithymia: reduced
fantasizing and reduced emotionalizing. Hence, the present study was also able to
extend the previous investigation to explore the relationship between the affective
dimension of alexithymia and health anxiety. Using the cognitive factor, three groups
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reflecting three levels (nonalexithymic, moderate, and alexithymic) of alexithymic
severity were constructed. These three groups were designed to mirror that of the three
(nonalexithymic, intermediate alexithymic, and alexithymic) groups constructed in the
previous study for the purposes of comparison. Findings here partially reflected those
in the previous study, with difficulty identifying feelings and reduced analysis of
feelings found to associate with health anxiety for alexithymic males. Furthermore,
the hypothesis with regard to the affective domains of alexithymia was also supported
to an extent, with reduced emotionalizing found to relate inversely to health anxiety
among alexithymic females.

Considerations on the Current Sample
However, before discussion of the current set of findings, it may be prudent to
consider the current sample with that of previous study (Study 1), in order to set a
context for the comparison of the results of both studies. Two important differences
between both samples should be considered. The first is that alexithymics in Study 1
do report higher levels of difficulty identifying feelings (in standardized scores) than
cognitive alexithymics in the current study, even though differences in the levels of
difficulty verbalizing feelings and externally oriented thinking or difficulty analyzing
feelings are not significantly different. This is important because, as suggested from
previous studies (including Study 1), the domain of difficulty identifying feelings may
be the key aspect of alexithymia that relates to health anxiety.
The second difference in samples to take into account is that alexithymics in
Study 1 also rated higher levels of health anxiety than alexithymics here. In comparing
standardized scores on the SHAI, the low alexithymia group here endorsed similar
levels of health anxiety as its equivalent nonalexithymic group from Study 1. There
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was a larger gap in scores between the moderate alexithymia group and its
corresponding intermediate alexithymic group, but the difference in scores was also
nonsignificant. However, health anxiety scores among those rated high in alexithymia
here were significantly lower than that of their alexithymic group counterparts in
Study 1.
Thus taken together, these differences in the previous and current samples may
affect the comparability of the findings of both samples, especially given that levels
of both constructs involved in the putative relationship (difficulty identifying feelings
and health anxiety) were both lower among the cognitive alexithymia group than their
corresponding group in Study 1. The possible implications of these sample differences
should be therefore considered in the discussion on the findings and implications from
the current study:

Further Evidence of Alexithymia’s Relationship to Health Anxiety
As the alexithymia groups formed here resembled the alexithymia groups in
the previous study, it was surprising that levels of health anxiety were not reported by
the high alexithymia group to be significantly greater than the moderate and low
groups. This was not consistent with results from Study 1 where the alexithymic group
endorsed significantly higher levels of health anxiety than the intermediate
alexithymic and nonalexithymic groups; it was also inconsistent with previous
findings of higher levels of health anxiety among alexithymics (Duddu et al., 2003;
Noyes et al., 1999; G. J. Taylor et al., 1990, 1992).
A possible explanation for current results may lie in the reported severity of
health anxiety among all three groups. As mentioned above, levels of health anxiety
were significantly higher among alexithymics in the previous study than the current
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study. It is difficult to account for this difference in health anxiety levels between both
high alexithymia groups – only one other study by Shahidi et al. (2012) has examined
the hypothesized relationship using the SHAI as its measure of health anxiety.
However, they did not split their sample into extreme groups, and thus no comparison
with any other study can be made as to the level of health anxiety that may be present
in alexithymics. It could be that the slightly higher percentage of alexithymics in the
current sample served to dilute the “alexithymic-ness” of the extreme group; indeed,
alexithymics in Study 1 did possess higher standardized scores in the difficulty
identifying feelings domain than alexithymics in the current study. Additionally, cutoffs have not been formally established for the BVAQ4 as they have with the TAS-20
(G. J. Taylor et al., 1997), and the cut-off (of one standard deviation from the mean)
employed in the current study may not represent the best way to split the sample.
Further studies may seek to ascertain cut-off points for the BVAQ in order to facilitate
the comparison of extreme groups.
Nevertheless, alexithymia was still found to be related to health anxiety. In
particular, among males who reported high alexithymia traits, an increase in difficulty
in identifying feelings was associated with an increase in health anxiety. This finding
mirrors that of Study 1 among the alexithymic male group, and provides further
evidence for this pattern of relationships, at least among alexithymic males. It also
adds to the prevailing literature that have found an association between difficulty
identifying feelings and health anxiety (Lumley, Stettner, et al., 1996; Noyes et al.,
1999; Shahidi et al., 2012). The combined results do suggest that having difficulty in

4
It must be noted that cut-off scores for Form B of the BVAQ (last 20 items of the full scale)
have been established (Deborde et al., 2008), but not for the full 40-item scale.
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identifying one’s feelings may indeed be a crucial trait in the development of health
anxiety among alexithymic males.

Analyzing Feelings and Health Anxiety
In the same group of high cognitive alexithymic males, an increase in the
unwillingness to analyze feelings was linked to lower levels of health anxiety, echoing
that found for the comparable domain of externally oriented thinking in the previous
study. The previous finding could be considered atypical, given that existing literature
does not implicate the domain in any such relationship with health anxiety (e.g., De
Gucht & Heiser, 2003; Lumley, Ovies, et al., 1996; Noyes et al., 1999). Only Shahidi
et al. (2012) observed a relationship between externally oriented thinking and health
anxiety, but this was a positive relationship, rather than an inverse one found here.
However, with the same result obtained here in a different sample using a different
measure of alexithymia, it may be conjectured with greater assurance that a deficient
capacity to analyze one’s feelings and focusing instead on external stimuli is
associated with lower levels of health anxiety. Furthermore, as a strong inverse
relationship between externally oriented thinking and somatosensory amplification (a
construct similar to health anxiety) has been observed (Nakao et al., 2002), it may be
broadly speculated that these traits do provide some form of protection against
constructs featuring the misinterpretation or amplification of physiological arousal.
As speculated in the previous study, the thinking style that results in a
decreased reflection on feelings may serve to direct attention away from the inner
somatic cues that would have provided the basis for their misinterpretation and
subsequent misattribution as signs of illness. Alternatively, the alexithymic might
experience anxiety arising from the decoupling of the physiological and cognitive
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experiences of emotional arousal, but would dismiss this because of a reluctance to
process any uncomfortable feelings. Indeed, alexithymics have been found to engage
in suppressive-type emotional regulation (Franz, Schaefer, Schneider, Sitte, & Bachor,
2004; Swart, Kortekaas, & Aleman, 2009; Walker, O’Connor, & Schaefer, 2011). For
example, Walker, et al. (2011) have found alexithymia to relate inversely to emotionrelated event-related potential (ERP) activity, and also observed alexithymics to
employ emotion-suppressing mechanisms to regulate their emotions to emotional
pictures, to a greater extent than nonalexithymics. It would be interesting for future
studies to examine if such emotional regulation is associated with this particular
domain of analyzing feelings.

Emotionalizing and Health Anxiety
Although the domain of fantasizing was not associated with health anxiety in
this study, alexithymic females who indicated lower levels of arousal to emotional
events also reported lower levels of health anxiety. The emotionalizing domain of the
BVAQ has been conceptualized as the ability to be emotionally aroused in response
to emotional events (Vorst & Bermond, 2001). At the core of health anxiety is the
development and consequent exacerbation of anxiety that one is suffering, or will
suffer, from a serious illness (Salkovskis & Warwick, 2001). Additionally, the
proposed mechanism whereby alexithymia results in health anxiety, is one where the
alexithymic develops anxiety about the physiological symptoms of emotional arousal,
and is unable to match such sensations with the corresponding emotional arousal (G.
J. Taylor et al., 1997). It may thus be possible that a reduced capacity to be emotionally
aroused may in turn reduce the possibility of developing health anxiety, either because
the alexithymic would be unable to experience the pre-requisite feeling states (e.g.,
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anxiety) that characterize the construct, or mechanisms are employed to ensure
emotional arousal is minimized (Salkovskis & Warwick, 2001; G. J. Taylor et al.,
1997). The findings here lend support to this speculation.
While such results are encouraging, they are only preliminary and require
validation. Furthermore, a number of implications and questions may be raised from
the current findings that future research may seek to answer. Firstly, it has yet to be
determined whether (and if so, how) this reduction of emotional arousal occurs across
all three systems of emotional responding, particularly with the physiological system.
For example, intact physiological arousal with dampened subjective cognitiveexperiential responses (e.g., Stone & Nielson, 2001) may signify a discordance
between both response systems that could be repaired through teaching the
alexithymic to recognize autonomic activity as indicative of emotional arousal.
However, physiological hypoarousal together with subdued emotional expression or
evaluation (e.g., Roedema & Simons, 1999) may hint at the inability of the alexithymic
to be emotionally aroused at all. Thus whether or not physiological arousal is present
has different connotations in terms of the way in which having difficulty
emotionalizing is conceptualized.
As reviewed above, previous investigations have consistently demonstrated a
muted cognitive-experiential response to emotional stimuli in alexithymics (Roedema
& Simons, 1999; Worthington, 2007), but there is no agreement about the
physiological or behavioral-expressive responses in alexithymics. A reason for such
mixed results may be the varying types of emotional stimuli employed across the
studies which may differ in valence, intensity, and arousability – these range from
affect-laden pictures (Nandrino et al., 2012; Roedema & Simons, 1999), emotional
video clips (Luminet et al., 2004; Stone & Nielson, 2001), emotion-evoking tasks
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(Connelly & Denney, 2007; Fukunishi et al., 1999), and emotion-recall tasks
(Neumann et al., 2004). Furthermore, measures of physiological (e.g., cardiac-based
indicators, electrodermal activity) and behavioral-expressive (e.g., facial expression,
hand gesturing) responding have also varied between these studies. Further study or
possibly a review of existing studies is needed in order to determine the conditions
under which autonomic and behavioral reactions are elicited in alexithymics.
It would also be interesting to ascertain whether a reduced ability to
emotionalize serves to “protect” the alexithymic from other affect-based disorders
such as mood or anxiety disorders. In the current study, both domains that have been
inversely related to health anxiety – analyzing feelings and emotionalizing – have
either had no significant association or an inverse relationship with depression and
anxiety (see Table 2.4). This was the same with regard to the externally oriented
thinking domain in the previous study (see Table 1.8). There are thus some indications
that these domains do moderate the relationship between alexithymia and emotionbased constructs, and future studies may seek to ascertain and clarify such
relationships.

Opposing Relationships with Regard to Health Anxiety
Taken together, the results from Studies 1 and 2 do seem to suggest that there
are two sets of relationships found between alexithymia and health anxiety. Current
literature has found the domain of externally oriented thinking, as measured by the
TAS, to produce different results from that of the other two alexithymia domains (e.g.,
Deary et al., 1997; Lumley & Norman, 1996; Lumley, Ovies, et al., 1996; Modestin
et al., 2004; Waller & Scheidt, 2004). Likewise, Study 2, with its inclusion of the
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affective dimension of alexithymia, has also found an inverse relationship between a
limited capacity to emotionalize and health anxiety.
Thus on the one hand, having greater difficulty identifying feelings is related
to higher levels of health anxiety. On the other, having a greater unwillingness to
analyze feelings (or having an externally-oriented thinking style) and the difficulty to
emotionalize is related to lower levels of health anxiety. As in the previous study,
having greater difficulty identifying feelings was inversely linked to the reduced
tendency to analyze feelings (r = -.41), at least among alexithymic males.
On a broader level, it may be speculated that two different processes or systems
may exist within the alexithymia construct, similar to Bermond and colleagues’ (2006)
conceptualization of alexithymia as consisting of emotional cognitions and
emotionalizing. From a review of neuropsychological data, they proposed that both
facets of alexithymia may malfunction together, or one aspect may be inhibited by the
other. It is therefore possible to observe results where two opposing relationships may
be present within an alexithymic.
In Studies 1 and 2, there may be male alexithymics who have difficulty
identifying feelings but are inclined to analyze their feelings, while there may also be
alexithymics who avoid analyzing feelings, but have less difficulty identifying
feelings. It does make sense that an alexithymic who is willing to analyze internal
feeling states, but yet has difficulty in identifying them, will be more likely to
misinterpret somatic symptoms of emotions as signs of illness; thereby accounting for
the positive relationship between alexithymics indicating high levels of difficulty
identifying feelings and health anxiety. Correspondingly, an alexithymic who is able
to identify feelings despite a disinclination to analyze them would likely ignore feeling
states and their physiological by-products, thereby removing the likelihood of
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developing health anxious misinterpretations. Importantly, this result has now been
observed in Studies 1 and 2 with different samples and using different measures of
alexithymia. While further validation is required, it may be suggested with greater
confidence that two sets of relationships exist among alexithymics, at least with the
construct of health anxiety.

Other Implications
There are other implications that may be contemplated when considering the
current set of results together with that of Study 1. These are discussed as follows:

Depression and Anxiety. The current set of results has provided more support
for the argument that the extent of whether the relationship between alexithymia and
health anxiety is affected by negative affect depends on the severity of alexithymia. In
the previous study, controlling for self-reported symptoms of depression and anxiety
accounted for the relationships between difficulty identifying and describing feelings
and health anxiety among intermediate and nonalexithymics. However, the strength of
relationships found among alexithymics was not affected by such control, even though
they had the highest levels of depressive and anxious symptoms among all groups.
Similarly, in Study 2, the alexithymic groups indicated the highest levels of depressive
and anxiety symptomatology, but these did not account for the correlations between
difficulty identifying feelings and health anxiety among alexithymic males. In
contrast, the significant correlation between the same domain and health anxiety
among moderate alexithymic males disappeared after taking negative affect into
account.
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There is still debate as to whether alexithymia and negative affect are
overlapping constructs. Some have argued that both constructs contain a shared
variance that reflects negative self-perceptions of general and emotional functioning
(Cohen et al., 1994; Waller & Scheidt, 2004); with overlap found with depression
(Hintikka, Honkalampi, Lehtonen, & Viinamäki, 2001; Honkalampi et al., 2000).
However, other research has found alexithymia and depression to be independent but
related constructs (Bagby et al., 1986; Lipsanen et al., 2004; Parker et al., 1991;
Shahidi et al., 2012). Findings (including Studies 1 and 2) thus far suggest that
negative affect presents itself as a co-morbid but independent condition at higher
levels of alexithymia. At lower levels of alexithymia, results indicate that there may
be an overlap between negative affect and alexithymia; or that what is being measured
are levels of depression and anxiety instead of alexithymia. Therefore, both sides of
the alexithymia-negative affect overlap debate may be valid, depending on the severity
of alexithymia under investigation. No study has thus far investigated such
differentiated effects of negative affect as found in the current dissertation, and further
studies could thus ascertain the presence of such effects among varying severities of
alexithymia.

Domains and Dimensions of Alexithymia. The results with regard to
negative affect also suggest that certain facets of alexithymia are not related to
depression and anxiety at all. In particular, these are the domains for which inverse
relationships were found with health anxiety – the unwillingness to analyze feelings
and the difficulty to emotionalize for the present study, and externally oriented
thinking for the previous study. This is not surprising given that any suggested overlap
between alexithymia and negative affect has been confined to the domains of difficulty
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identifying and describing feelings; because it is these domains that attend primarily
to an awareness of feelings (Hendryx, Haviland, & Shaw, 1991; Parker et al., 1991).
Indeed, it has only been the corresponding subscales of the TAS-DIF and TAS-DDF
that have been found to correlate with scores on measures of depression and anxiety,
while no such association has been found for externally oriented thinking (Hendryx et
al., 1991; Waller & Scheidt, 2004). Intuitively, an alexithymic with reduced ability to
become emotionally aroused would be unlikely to be susceptible to depression and
anxiety, and the present study suggests that this may explain its inverse relationship
with health anxiety. Importantly, what these results indicate is that different domains
of alexithymia interact differently with other constructs, such as demonstrated in the
current dissertation with health anxiety, depression, and anxiety. Indeed, it has been
previously suggested that the alexithymia construct does not constitute a single entity,
but rather is made up of several independent dimensions (Hendryx et al., 1991).
Current and previous findings thus support the argument of employing domainspecific analysis with regard to alexithymia in future research, in order tease out the
individual effects of each domain.

Classification of Analyzing Feelings. Current considerations of domainspecific effects in the alexithymia construct may also have implications with regard to
the classification of the analyzing feelings domain. It has been firmly established that
both the domains of identifying and verbalizing feelings fall under the cognitive
dimension of alexithymia, and that the fantasizing and emotionalizing domains fall
under the affective dimension (Bermond et al., 2007; Vorst & Bermond, 2001).
However, it is unclear which dimension the analyzing feelings domain is subsumed
under. Bermond and colleagues (2007) have recommended it be located only under

111

the cognitive dimension, but the domains of externally oriented thinking and analyzing
feelings have been found to be inversely related to health anxiety in the current
dissertation. Furthermore, such inverse associations are consistent with that of the
emotionalizing domain that is nested under the affective dimension. It may thus be
that the analyzing domain has more in common with the affective, rather than the
cognitive dimension of the alexithymia. This may be tested through conducting further
research on the factor structure of the BVAQ. Furthermore, it would be interesting to
examine individual differences on both BVAQ factors when the analyzing subscale is
calculated as part of the affective instead of cognitive factor in future studies.

Gender Differences. Individual differences between males and females were
also found in Study 2. As in Study 1, self-reported levels of difficulty identifying
feelings among alexithymic females were no different from alexithymic males, but yet
this domain was not associated with health anxiety among females as it was for males.
Instead, reduced emotionalizing was inversely related to health anxiety scores among
females in the alexithymia group. Current results may be re-examined in terms of
Lumley and Sielky’s (2000) speculation that alexithymia in males may be rooted in
neurobiological dysfunction, while alexithymia in females stem from other nonneurobiological causes such as emotional trauma. Right hemisphere dysfunction and
interhemispheric transfer deficits have been reliably found among alexithymic males,
but not for alexithymic females (Lumley & Sielky, 2000; Parker et al., 1999; Zeitlin
et al., 1989). It is thus suggested that these dysfunctions account for difficulty in
identifying and describing feelings only among males (Lumley & Sielky, 2000).
It may very well be that the observed gender differences in the relationship
with health anxiety could be attributed to corresponding neurobiological differences,
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and that these differences are expressed through differential relationships with health
anxiety. However, as was argued in the previous (Study 1) discussion, it would be
unlikely for alexithymia in most females to be attributed causes other than
neurobiological dysfunction. Furthermore, the neurobiological studies conducted thus
far do not provide explanations as to why relationships that are significant for males
are not found for females. That is, given that scores on the difficulty identifying
feelings subscale of the BVAQ were not significantly different between alexithymic
males and females in the current study, it may be expected that both genders would
display the same relationship between difficulty identifying feelings and health
anxiety. However, such a relationship was only found for alexithymic males. Current
literature also fails to explain why the inability to emotionalize may be inversely
related to health anxiety only for females.
There may be other factors that could have resulted in gender differences. For
example, as with the rest of the sample, alexithymic females did not indicate levels of
health anxiety that were as high as that for the alexithymic females in Study 1, which
may have affected the extent to which health anxiety related to scores on the BVAQ
subscales. This may also explain why the significant inverse relationship found
between externally oriented thinking and health anxiety in the previous study was not
replicated between analyzing feelings domain and health anxiety here. However,
results from both the current study and Study 1 still need to be further validated,
especially with regard to findings with the affective dimension. It is clear though, that
more research needs to undertaken on the etiology of, and individual differences in,
alexithymia among genders.
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Summary
A few limitations characterize the current study. Firstly, the number of
nonalexithymic males in the current study was low, which may affect the
generalizability of results pertaining to this group. Nevertheless, the sample size was
adequate for the more important alexithymic male and female groups, which were the
main focus of the paper. As suggested above, a statistically determined cutoff for the
BVAQ may have produced groups not only with better sample sizes, but that also
reflected the extreme levels of alexithymia with greater precision. In the absence of
such cutoffs, a commonly employed categorization of one standard deviation from the
mean was utilized instead. Future studies may seek to establish such a cutoff for the
BVAQ.
The lack of cutoff scores may have also resulted in the lack of significant
difference in health anxiety among the divided groups. This may have affected the
findings obtained, in terms of its comparability with that of the first study, and also in
terms of its generalization to the wider population. It may be that the categorization
criteria employed may have affected the levels of health anxiety especially in the
alexithymic groups; but the possibility exists that the current larger sample truly
reflects the level of health anxiety among alexithymics in the community. Further
research needs to be carried out in order to ascertain typical levels of health anxiety
(SHAI scores) among alexithymics.
Notwithstanding these limitations, the current study served to establish that
alexithymia may be related to health anxiety through two sets of relationships. On the
one hand is a positive relationship between difficulty identifying feelings and health
anxiety, while on the other are inverse associations between a disinclination to analyze
feelings, the inability to emotionalize and health anxiety. Additionally, these
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relationships among alexithymic males and females are not affected by depression and
anxiety. It is encouraging that such results have been obtained from a whole different
sample with a different measure of alexithymia, providing greater assurance as to the
reliability of the observed relationships. Indeed, these relationships should be further
explored. The next study will therefore attempt to delve into these relationships by
testing for the presence of mediators between alexithymia and health anxiety.
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Study 3 – Further Exploration of the Alexithymia-Health Anxiety Relationship:
Mediative Effects of Anxiety Sensitivity and Negative Affect

The previous two studies in the dissertation have established direct
relationships between certain domains of alexithymia and health anxiety. The current
study endeavors to extend these findings by exploring whether there are mediation
effects. Specifically, it seeks to ascertain if anxiety sensitivity mediates the putative
relationship. Statistical mediation and the construct of anxiety sensitivity will first be
introduced in this section, followed by the mediation models to be tested in the study.
Results will then be presented prior to a discussion of the implications of the findings.

Further Exploration of the Relationship through Statistical Mediation
Two sets of relationships between alexithymia and health anxiety have now
been observed in the current dissertation. In the first set, having greater difficulty
identifying feelings was linked to higher levels of health anxiety (particularly among
alexithymic males); in the second set, having an externally oriented thinking style,
being unwilling to analyze feelings, and being unable to become emotionally aroused
were associated with lower levels health anxiety (among males and females). While
these findings contribute to the understanding of the relationship between alexithymia
and health anxiety, further exploration is warranted to delve into the putative
relationship. In particular, exploration of indirect effects that characterize a
relationship between those variables may provide greater insight into the process and
mechanisms through which these two constructs are linked to each other.
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Statistical Mediation
Statistical mediation constitutes the process by which independent variables
affect dependent variables through one or more intervening or mediating variables
(Hayes, 2009; MacKinnon & Fairchild, 2009; Rucker, Preacher, Tormala, & Petty,
2011). As such, it is the standard for testing theories and models pertaining to the
mechanisms or processes between three or more variables (Rucker et al., 2011). Figure
1 illustrates a simple mediation model, where there is only one mediator between the
independent and dependent variables (Hayes, 2009). In a mediation relationship, the
independent variable exerts an indirect effect on the dependent variable through a
mediating variable also known as a mediator. Path a represents the effect (typically an
unstandardized regression weight) of the independent variable on the mediator, and
path b represents the effect of the mediator on the dependent variable, while partialling
out the effect of the independent variable. Path c’ then represents the direct effect of
the independent variable on the dependent variable. The indirect effect described
above is then the effect of the independent variable on the dependent variable through
the mediator, and is achieved by the multiplication of the effects (or regression
weights) for paths a and b. The total effect (path c) of the independent variable on the
dependent variable is composed of the direct effect and the indirect effect. It is a
significant indirect effect that indicates the presence of mediation in a relationship.
The relationship between total, direct and indirect effects can be expressed thus
(MacKinnon & Fairchild, 2009; Preacher & Hayes, 2008; Rucker et al., 2011):
Indirect effect (ab) = path a X path b
Direct effect (c’) = path c’
Total effect (c) = Direct effect (c’) + Indirect effect (ab)
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Figure 1. Simple mediation model.

Baron and Kenny (1986) were the first to outline a procedural test through
which the presence of mediation may be ascertained. Known as the causal steps
approach, the method consists of conducting a series of regressions in order to fulfill
four necessary conditions of mediation. Most important of these is the prerequisite of
a significant relationship between the independent and dependent variables (i.e., there
must be significant total effect – path c), because it is reasoned that without this,
mediation cannot occur because there is no overall effect to mediate. Following a
significant total effect, individual pathways in the model can then be tested. Therefore,
the second and third conditions stipulate that the independent variable must be
significantly associated with the mediator (path a), and the mediator must be
significantly associated with the dependent variable (path b). The fourth step then
reasons that significant mediation is present if the impact of the independent variable
on the dependent variable is weakened after controlling for the mediator (path c’). If
the initial significant effect of the independent variable on the dependent variable
becomes nonsignificant after controlling for the mediator, complete mediation is said
to have occurred. In practical terms, complete mediation signifies that all possible
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indirect effects characterizing the relationship between the independent and dependent
variables have been located. However, if the original significant effect between the
independent and dependent variables persists after controlling for the mediator, only
partial mediation may be reported. Partial mediation suggests that there are other
indirect effects that should be further investigated in order to fully explain the
relationship between the independent and dependent variables.
Although still used in many investigations, the causal steps approach has been
criticized widely as having a number of limitations, such has having very low power,
which reduces the chance of detecting mediation (Hayes, 2009; MacKinnon &
Fairchild, 2009). More importantly, key to Baron and Kenny’s approach is the
significant relationship between the independent and dependent variables, which not
only provides an indication as to whether indirect effects should be tested, but if so,
the extent of such indirect effects (Hayes, 2009; Rucker et al., 2011). In contrast,
simulated and experimental studies have since demonstrated that indirect effects may
exist even without the presence of significant total or direct effects (paths c and c’
respectively) (MacKinnon & Fairchild, 2009; Rucker et al., 2011). This is because
each mediation model is now composed of more than a single path from the
independent variable to the dependent variable, and the total effect constitutes the sum
of all these other paths, with each path exerting its own direct or indirect influence
(Hayes, 2009). This may include paths with opposing signs (directions) that may
cancel each other out to produce a nonsignificant total effect but nevertheless retain a
significant indirect effect (Hayes, 2009).
In particular, suppression effects are able to affect the significance of a total
effect in models with multiple mediators because they have a different sign from other
indirect effects, which masks (or weakens) the significance of the total effect of the
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model (Rucker et al., 2011). As such a suppressor is defined as a variable that increases
the predictive validity of the other variables in the model (or increases the magnitude
of the relationship between the other variables) when it is taken into account
(MacKinnon, Krull, & Lockwood, 2000). In order words, when the suppressor is
controlled for by its inclusion into the regression equation, the significance of the total
effect is increased. A significant relationship between the independent and dependent
variables is therefore not mandatory for mediation to be present (Hayes, 2009;
MacKinnon & Fairchild, 2009; Rucker et al., 2011). In fact, indirect effects have been
observed to occur without a significant total effect in up to 50 percent of laboratory
simulations when the direct effect (path c) is weaker relative to other effects (paths a
and b) (Rucker et al., 2011). There are other factors that may affect the significance of
the total effect, but it is beyond the scope of the current dissertation to explain each in
greater detail; other common factors include the strength of relationships among the
variables, sample sizes, and the size of the total effect itself.
Another advantage of not relying on the total or direct effects to signal the
presence of indirect effects is that mediation does not have to be expressed in terms of
complete or partial mediation, which has been criticized as being too imprecise and
misleading. For example, partial mediation may be perceived as less theoretically
important than complete mediation (Rucker et al., 2011). In turn, obtaining complete
mediation may lead to the premature cessation into the examination of other mediating
pathways; in truth, it is impossible to measure all possible mediators for any social
science model (Rucker et al., 2011). It has thus been suggested that the emphasis on
using total and direct effects to determine mediation be shifted to focus on the size of
indirect effects instead (Hayes, 2009; MacKinnon & Fairchild, 2009). The coefficients
associated with the direct (c’) and indirect effects (a x b) may be used to produce
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indicators of effect sizes, or to serve as effect size indicators themselves (Hayes, 2009;
MacKinnon & Fairchild, 2009; Preacher & Kelley, 2011). This would consequently
allow for a discussion of mediation in terms of whether the magnitude of current
indirect effects indicates the possibility of other larger or smaller mediators outside of
the tested model (Rucker et al., 2011).
Importantly, what this implies for the current dissertation is that while
mediation may be detected among domains that have been linked to health anxiety,
indirect effects may yet be found within the domains of alexithymia for which no
relationship has been previously established. Specifically, these might include the
domains of difficulty describing feelings and reduced fantasizing. It would thus be
interesting to examine the various relationships between each domain of alexithymia,
health anxiety, and the potential mediator, anxiety sensitivity.

Anxiety Sensitivity
Anxiety sensitivity constitutes a dispositional construct that was initially
conceptualized by Reiss and McNally (1985) as an element of their expectancy model
of fear, the theoretical formula for which is written as such:

Fb = Ed + (Ea X Sa)

The model proposes that behavior to avoid a feared stimulus (Fb) is determined
by two components – (a) the expectancy that the feared stimulus will bring harm (Ed
– danger expectancy), and (b) a fear component which is the product of the expectancy
of the amount of anxiety the feared stimulus will elicit (Ea – anxiety expectancy), and
the extent to which an individual is afraid of becoming anxious (Sa – anxiety
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sensitivity). Anxiety sensitivity is therefore a person-centric variable that corresponds
to the situation-specific danger and anxiety expectancies; as a personality trait, it
predisposes the development of disorders characterized by anxiety. Accordingly,
anxiety sensitivity was initially linked to panic disorder and agoraphobia (Reiss, 1991;
Zeitlin & McNally, 1993), and even health anxiety (Otto, Demopulos, McLean,
Pollack, & Fava, 1998; Otto, Pollack, Sachs, & Rosenbaum, 1992). Since then, it has
been implicated in other anxiety and mood disorders such as generalized anxiety
disorder, posttraumatic stress disorder (see Naragon-Gainey, 2010; Olatunji &
Wolitzky-Taylor, 2009 for reviews), and other problems such as pain (Norton &
Asmundson, 2004; Zvolensky, Goodie, McNeil, Sperry, & Sorrell, 2001) and alcohol
abuse (Kushner, Thuras, Abrams, Brekke, & Stritar, 2001). The definition of anxiety
sensitivity has since been expanded to include the fear of arousal-related symptoms,
that is the belief that such sensations have harmful or dangerous consequences
(Zvolensky et al., 2003).
Three types of concerns about the consequences of emotional arousal have
generally been identified. The first domain of physical concerns refers to the fear of
the physical consequences of emotional arousal, due to the belief that benign
physiological byproducts of arousal (such as palpitations) will lead to harm or death
(S. Taylor et al., 2007). Second, the social concerns domain misattributes publicly
visible effects of emotional arousal – such as sweating, trembling hands – to social
embarrassment or rejection (S. Taylor et al., 2007). Finally, the belief that difficulty
in cognitive functioning experienced during emotional arousal is a signal of cognitive
impairment or mental dysfunction results in cognitive concerns about such arousal (S.
Taylor et al., 2007).
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Tracing the Mediation Pathway
An assumption for testing a statistical mediation model, is that there must be a
justification for the model, based on either previous findings or through theoretical
underpinnings (Kline, 2011). As there is at present no research on the putative
mediative relationship between alexithymia and health anxiety, literature from each
path of the mediation model will be reviewed here, to set the theoretical basis
conducting the current research. Postulations as to the pathway from alexithymia to
health anxiety have already been set out within the first two studies and will not be
covered again. Instead, the pathways from alexithymia to anxiety sensitivity, and then
from anxiety sensitivity to health anxiety will be reviewed below.

Path a: alexithymia and anxiety sensitivity. The link between alexithymia
and anxiety sensitivity has been well established, with studies observing higher levels
of anxiety sensitivity among alexithymics as compared to nonalexithymics (Cox,
Kuch, Parker, Shulman, & Evans, 1994; Devine, Stewart, & Watt, 1999; Mueller &
Alpers, 2006), or greater levels of alexithymia among those with higher levels of
anxiety sensitivity (Celikel & Saatcioglu, 2007). Significant correlations between
overall scores on both constructs have also been observed (Zeitlin & McNally, 1993),
but very clear domain-specific patterns of relationship emerge when split by
alexithymia domain. Specifically, the strongest relationships have typically been
found for the domain of difficulty identifying feelings, followed by difficulty
describing feelings; and consistently, there has been no significant association found
for the domain of externally oriented thinking (Celikel & Saatcioglu, 2007; Devine et
al., 1999; Mueller & Alpers, 2006; White, McDonnell, & Gervino, 2011; Zahradnik,
Stewart, Marshall, Schell, & Jaycox, 2009).
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Despite the conclusive evidence linking both constructs together, a few
questions remain as to the relationship between alexithymia and anxiety sensitivity.
Notably, it has yet to be established whether alexithymia precedes anxiety sensitivity,
or develops in response to the fear of emotional arousal. On the one hand, it has been
suggested that the fear of experiencing the consequences of emotional arousal may
cause one to constrict or restrict emotion experiences (Devine et al., 1999). The
primary effect of such suppression would be the difficulties distinguishing between
feelings states (difficulty identifying feelings), that could also consequently reduce the
elaboration of such emotional states (difficulty describing feelings) (Devine et al.,
1999). On the other hand, it has also been proposed that the alexithymic tendency to
focus on physiological symptoms may give rise to fears of arousal-related bodily
symptoms (Devine et al., 1999; Mueller & Alpers, 2006; Zeitlin & McNally, 1993).
The difficulty with ascertaining whether or not alexithymia precedes anxiety
sensitivity is that most studies investigating both these constructs have employed a
cross-sectional design, which precludes any conclusions on the causal direction of
such a relationship. Indeed, alexithymia has been found to predict anxiety sensitivity,
just as having a fear of the products of emotional arousal has been found to predict
alexithymia (Devine et al., 1999). A possible explanation could be that the various
studies have recorded the function of both primary and secondary alexithymia
(Freyberger, 1977; Sifneos, 1994; G. J. Taylor et al., 1997). Thus primary alexithymia,
conceptualized as a stable personality trait, may result in a maladaptive focus on
physiological arousal, eventually leading to the fear of such symptoms in the form of
anxiety sensitivity. Alternatively, secondary alexithymia may develop as a coping
mechanism via the suppression or restriction of emotional experiences (Freyberger,
1977; Fukunishi et al., 1992; White et al., 2011). Even then, Parker et al. (1998) have
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argued that alexithymia should not be conceived of as a coping mechanism, but rather
as a set of traits that predispose the alexithymic to employ maladaptive coping
strategies in affect management. Indeed, alexithymics have been found to be more
likely to adopt immature (maladaptive) rather than mature (adaptive) coping styles
(Parker et al., 1998; Thomas N. Wise, Mann, & Epstein, 1991).
Hence, the current speculative model proposes that alexithymia precedes
anxiety sensitivity. Specifically, during this first phase (path a), it is hypothesized that
when alexithymics are unable to pair the physiological output of emotional arousal
with a corresponding feeling state, an attentional bias towards somatic sensations may
develop

(Lundh

&

Simonsson-Sarnecki,

2002;

Owens,

Asmundson,

Hadjistavropoulos, & Owens, 2004; G. J. Taylor et al., 1997). In turn, fear of
experiencing emotional arousal (anxiety sensitivity) may develop, specifically with
regard to its physical consequences (Devine et al., 1999; Mueller & Alpers, 2006;
Reiss & McNally, 1985; Zeitlin & McNally, 1993). Thus, from past findings, only two
alexithymia and one anxiety sensitivity domains are expected to feature in a significant
mediation between alexithymia and health anxiety – that is, both difficulty identifying
and describing feelings are expected to predict the fear of the physical consequences
of emotional arousal.

Path b: Anxiety sensitivity and health anxiety. The next pathway in the
mediation model is that leading from anxiety sensitivity to health anxiety. The link
between both these pathways has been consistently demonstrated in the literature
(Bravo & Silverman, 2001; Cox, Fuentes, Borger, & Taylor, 2001; Fergus & Bardeen,
2013; Olatunji & Wolitzky-Taylor, 2009; Otto et al., 1998, 1992), but before these can
be reviewed, a point with regard to the independence of each construct must be
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addressed. There may be concerns that anxiety sensitivity and health anxiety
psychometrically and/or conceptually overlap (e.g., S. Taylor, 1994), given the strong
associations found between measures of the two constructs. Psychometrically, it has
been argued that commonly employed measures of the anxiety sensitivity – such as
the Anxiety Sensitivity Index (ASI) or the Anxiety Sensitivity Index-3 (ASI-3) – do
appear to measure the same features as instruments of health anxiety (e.g., fears of
symptoms - When my stomach is upset, I worry that I might be seriously ill). This
criticism has been leveled with particular regard to subscales of anxiety sensitivity
measures which reflect physical concerns. However, psychometric analysis of the
physical concerns subscale in the ASI-3 and the Whiteley Index via structural equation
modeling, indicates a better fit for a two-factor model where both the physical
concerns subscale and the health anxiety measure loaded on separate latent variables,
as compared to a one-factor model where all items from both scales loaded onto a
single latent variable (Fergus & Bardeen, 2013).
More importantly is the conceptual distinction between anxiety sensitivity and
health anxiety. The first distinction is in the way in which each construct interacts with
anxiety. Health anxiety constitutes the fear that one has acquired an illness, due to the
misinterpretation of health relevant phenomena (Asmundson et al., 2001; Salkovskis
& Warwick, 2001; S. Taylor & Asmundson, 2004; Warwick, 1989). Anxiety
sensitivity on the other hand, is conceptualized as the fear of anxious or arousal-related
symptoms; that is, a fear of the state of anxiety itself (Reiss & McNally, 1985; Reiss,
1991; Zvolensky et al., 2003). This has been further elaborated and explained in
Reiss’s (1991) expectancy model of fear. The model contends that the fear within
anxiety sensitivity, termed a fundamental fear, may be separated from the ordinary
fears present in other forms of anxiety. Ordinary fears are characterized by anxiety
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about a limited point or number of triggers. Therefore, individuals who fear they are
having an illness do not necessarily fear heights, spiders, or being around people, and
even if they do, these fears do not trigger or interact greatly with their health anxiety.
However, because a fundamental fear is characterized by a fear of being anxious, there
may be any number of triggers (that cause one to be anxious). As a corollary,
individuals with anxiety sensitivity may fear heights, spiders, or being around people
because these things make them feel anxious, which in turn makes them fear such
anxious feelings. As such, anxiety sensitivity represents a higher-level fear as
compared to a construct like health anxiety, and has indeed been located at a superordinate hierarchical level from other emotional disorders (Norton & Mehta, 2007;
Norton, Sexton, Walker, & Norton, 2005; Sexton, Norton, Walker, & Norton, 2003).
Therefore on a practical level, anxiety sensitivity could be conceptualized as a
vulnerability from which other anxiety disorders may develop in response to the fear
of arousal symptomatology (Fergus & Bardeen, 2013). Specifically in the context of
the present study, worry about the harmfulness of the somatic products of emotional
arousal may result in dispositional maladaptive beliefs about such symptoms, leading
to concerns that one is suffering from an illness (Fergus & Bardeen, 2013; Olatunji,
Wolitzky-Taylor, et al., 2009; Warwick, 1989). Accordingly, scores on the physical
concerns subscale have been found to predict health anxious scores in regression
models (Olatunji, Wolitzky-Taylor, et al., 2009). Furthermore, research has also
suggested that anxiety sensitivity may lead to the development of health anxiety (Watt
& Stewart, 2000). It may thus be expected, based upon the literature that having
concerns about the physical consequences of anxiety may predict the fear of having
an illness (i.e., path b of the mediation model).
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The Combined Model
Thus, previous research has established links between (a) alexithymia and
anxiety sensitivity, and (b) anxiety sensitivity and health anxiety. Additionally, past
research and the current dissertation have demonstrated the relationship between (c)
alexithymia and health anxiety. Given this, the current study will seek to test all three
relationships in a combined model.
So far, the author is not aware of any studies that have explored mediative
relationships between the constructs of alexithymia, anxiety sensitivity, and health
anxiety. Nevertheless, a theoretical model as to how these variables are involved in a
mediation relationship may be postulated. As previously outlined, the theoretical basis
for associating alexithymia with health anxiety is through the failure to attribute or
match the physiological products of emotional arousal with the actual emotions
themselves, thus resulting in the misinterpretation of such somatic sensations as signs
of illness (Lane et al., 1997; G. J. Taylor, 2000; S. Taylor & Asmundson, 2004;
Warwick, 1989). However, it may be further speculated that a difficulty in successfully
identifying somatic sensations as the product of emotional arousal (Sifneos et al.,
1977; G. J. Taylor, 2000), may result in an attentional focus on somatic sensations
(Lundh & Simonsson-Sarnecki, 2002; Owens et al., 2004). A belief that such
sensations lead to harmful consequences may develop in the form of anxiety
sensitivity (McNally, 1999; Reiss, 1991). Such a belief would then feed into the
misinterpretation central to health anxiety, leading the individual to conclude that the
physiological sensations are indicative of the presence of an illness (Salkovskis &
Warwick, 2001; S. Taylor & Asmundson, 2004; Warwick, 1989). Therefore, a model
can then be postulated where alexithymia may affect health anxiety indirectly through
anxiety sensitivity. Specifically, it is proposed that this indirect effect occurs through
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the anxiety sensitivity domain of having concerns about the physical consequences of
emotional arousal. The present study will thus seek to test such a mediation model. As
only the alexithymia domain of difficulty identifying feelings has been consistently
linked to anxiety sensitivity and health anxiety, it is hypothesized that mediation may
only be detected for this domain.

Study 3a – Method

Participants
The sample for Study 3a was the same as that in Study 1. To restate, the sample
consisted of 397 members of the community members, of which 285 were females
(mean age = 28.96, S.D. = 12.58) and 111 were males (mean age = 29.53, S.D. =
13.99). One participant did not provide gender information, and 14 participants did
not provide information on age. The sample was also assigned to three groups based
on TAS-20 cut-off scores (G. J. Taylor et al., 1997). Individuals with a total score
below 52 were assigned to a non-alexithymic group, while participants with a total
score above 60 were assigned to an alexithymic group. Participants with total scores
between 52 and 60 were assigned to an intermediate group. The proportion of each
alexithymia group and gender is displayed in Table 3.1.

Measures and Procedure
Respondents filled out the following measures of alexithymia and health
anxiety as part of a larger questionnaire that also contained a measure of trait
emotional intelligence. Alexithymia and health anxiety were measured using the
Twenty-item Toronto Alexithymia Scale (TAS-20), and the short version of the Health
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Anxiety Inventory (SHAS) respectively, which were described in the Study 1. The
current study also included the Anxiety Sensitivity Index (ASI) as a measure of anxiety
sensitivity:

Anxiety Sensitivity Index. Anxiety sensitivity was measured using the
Anxiety Sensitivity Index (ASI). The ASI contains 16 items that return a general score
tapping into the sensitivity towards anxiety experiences (Reiss, Peterson, Taylor,
Schmidt, & Weems, 2008). Responses to the items are based on a five-point scale
ranging from “very little” to “very much”. Although designed to return a total score
for a unidimensional construct, various investigations have revealed anxiety
sensitivity to be a multi-dimensional construct, as reflected in factor analytic outcomes
of two- to four-solutions (Zinbarg, Barlow, & Brown, 1997). The common solution
employed in investigations is a hierarchical model with one second-order factor and
three first-order factors of concern about the physical consequences of emotional
arousal (ASI-PC: e.g. item 6: It scares me when my heart beats rapidly), concern about
mental incapacitation (ASI-MIC: e.g. item 2: When I am nervous, I worry that I am
mentally ill), and concern about the social consequences of emotional arousal (ASISC: e.g. It is important to me not to appear nervous) (Zinbarg et al., 1997). The ASI
has demonstrated good validity and reliability (Peterson & Plehn, 1999; Reiss et al.,
2008).

Statistical Analyses
All statistical analyses were conducted with the Statistical Package for Social
Sciences (SPSS). Based on the analyses of previous studies in the dissertation,
analyses were only performed for the sample split as a function of alexithymia group
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and gender, in order to produce the most focused and analytically meaningful results
for interpretation. Descriptive and correlation analyses were first conducted to explore
the relationships between alexithymia, anxiety sensitivity, and health anxiety.
To determine if anxiety sensitivity mediated the relationship between
alexithymia and health anxiety, three multiple mediation models were tested. Each
TAS-20 subscale representing the three domains of alexithymia – difficulty
identifying feelings (TAS-DIF), difficulty describing feelings (TAS-DDF), and an
externally oriented thinking style (TAS-EOT) – was entered as an independent
variable for each model. The three dimensions of anxiety sensitivity – physical,
cognitive, and social concerns – were entered as mediators in all models, while health
anxiety was entered as the dependent variable.
For the mediation analysis, INDIRECT, a macro for SPSS (Preacher & Hayes,
2008) was used to determine if anxiety sensitivity mediated the relationship between
alexithymia and health anxiety. From the hypothesized mediation model in Figure 2,
path a represents the effect of each domain of alexithymia on the three dimensions of
anxiety sensitivity, and path b represents the effect of this anxiety sensitivity domain
on health anxiety partialling out the effect of the alexithymia domains. Path c’ then
represents the direct effect of each domain of alexithymia on health anxiety. The total
effect (weight c – not displayed) of each alexithymia domain on health anxiety is
composed of this direct effect and its indirect effect, which represents the effect of the
alexithymia domain on health anxiety through physical concerns, and is achieved by
the multiplication of the regression weights for paths a and b. Due to the modest
sample size, bootstrapping was employed for the analysis. In bootstrapping, the
sample n is taken as a representative of the population in question, and the sampling
distribution of this population is generated. A specified number of samples are then
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derived (i.e., re-sampled) from the distribution to be used in the same analysis (Hayes,
2009; Preacher & Hayes, 2008). Therefore, a bootstrap sample of 5000 was employed
here. Bias-corrected bootstrapped confidence intervals (95%) were used to estimate
the standard errors of the indirect effects; significant indirect effects are indicated
when zero is not contained within the confidence intervals (Hayes, 2009; Preacher &
Hayes, 2008).

ASI-P
a1

ASI-C

b2

a2
a3

b1

ASI-S

b3

c’
DIF/D
SHAI
Figure
2. Hypothesized mediation pathway, where alexithymia (independent variable) exerts an indirect
DF/EO
effect on health anxiety (dependent variable) through the three dimensions of anxiety sensitivity.

Study 3a – Results
Mediation
Means and standard deviations of scores on the TAS-20 subscales, ASI-PC the
SHAI, and DASS-D are displayed in Table 3.1, while Table 3.2.1 details the
coefficients for each path in the mediation model for the alexithymia domain of
difficulty identifying feelings. Significant indirect effects were detected for the ASI-P
for all groups when the sample was split as a function of alexithymic severity,
indicating that concerns about the physical consequences of emotional arousal
mediated the relationship between having difficulty identifying feelings and health
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anxiety. Values of the squared multiple correlations revealed that the models explained
29%, 35%, and 48% of the variance in SHAI scores for the nonalexithymic,
intermediate alexithymic, and alexithymic groups respectively.
A similar pattern of significant indirect effects were found when the sample
was split by gender. That is, physical concerns again mediated the relationship
between difficulty identifying feelings and health anxiety. Squared multiple
correlations indicated that the models explained 33% and 35% of variance in SHAI
scores for males and females respectively.
When split as a function of alexithymia group and gender, analyses produced
a mixed pattern of results. Physical concerns were still found to mediate between
difficulty identifying feelings and health anxiety for the nonalexithymic and
intermediate alexithymic female groups; their models accounted for 28% and 46% of
variance in SHAI scores respectively. However, for the nonalexithymic and
intermediate male groups, it was concern about the cognitive consequences of
emotional arousal that mediated the relationship between difficulty identifying
feelings and health anxiety; their models accounted for 41% and 43% of health anxiety
scores respectively. Interestingly, no significant indirect effects were found for either
the male of female alexithymic groups.
No consistent pattern of mediation was found for the alexithymia domains of
difficulty describing feelings and externally oriented thinking (see Tables 3.2.2 &
3.2.3); the only significant indirect effects found for the difficulty describing feelings
domain were for the intermediate alexithymic group (and for the intermediate female
group). For both these groups, the physical concerns scale of the ASI was found to
mediate the relationship between having difficulty describing feelings and health
anxiety, and their models accounted for 36% and 51% of variance in SHAI scores
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respectively. Similarly, for the domain of externally oriented thinking, concerns about
the physical consequences of emotional arousal were found to mediate the association
between externally oriented thinking and health anxiety for only the alexithymic
female group. The model accounted for 55% of the variance in SHAI scores.

Summary of Results
Results from Study 3a provide mixed support for the hypothesis that having
concerns about the physical consequences of emotional arousal mediates the
relationship between difficulty identifying feelings and health anxiety. Additionally,
having concerns about the cognitive consequences of emotional arousal was also
found to be a significant mediator. It must be noted though, that these indirect effects
were found consistently only when groups were split either as a function of
alexithymic

severity

(i.e.,

nonalexithymic,

intermediate

alexithymic,

and

alexithymic), or as a function of gender. When the sample was divided as a function
of both alexithymic severity and gender, mediation was not observed for the both
alexithymic male and female groups.
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Table 3.1
Means and Standard Deviations of Alexithymia, Anxiety Sensitivity, Health Anxiety, Depression, and Anxiety Scores as a Function of Alexithymic Grouping and
Gender
Variables

Α

Total

Male

Female

Non-Alexithymic

Intermediate a

Alexithymic

Total
Male
Female
Total
Male
Female
Total
Male
Female
n
397
112/397 284/397 270/397
66/112
204/284
78/397
27/112
50/284
49/397
19/112
30/284
%
28.2
71.5
68.0
58.9
71.8
19.6
24.1
17.6
12.3
17.0
10.6
TAS
.84 M
45.95
48.10
45.07
39.54
40.36
39.27
55.68
55.89
55.56
65.75
63.89
66.97
SD
11.53
10.85
11.69
6.94
6.21
7.16
2.57
2.36
2.69
5.41
2.28
6.43
DIF
.83 M
15.39
14.96
15.54
12.65
11.71
12.96
18.94
17.30
19.82
24.82
22.95
26.00
SD
5.77
5.46
5.89
3.88
3.65
3.91
3.88
3.34
3.90
3.60
2.32
3.79
DDF
.78 M
12.09
12.76
11.80
9.99
10.26
9.91
15.30
15.63
15.12
18.45
17.37
19.13
SD
4.46
4.36
4.47
3.28
3.28
3.28
2.98
3.12
2.92
2.57
2.57
2.37
EOT
.62 M
18.48
20.38
17.73
16.90
18.39
16.41
21.44
22.96
20.62
22.51
23.58
21.83
SD
4.63
4.75
4.37
3.99
4.33
3.74
4.05
4.41
3.63
4.12
2.82
4.69
SHAI
.82 M
13.16
12.24
13.52
12.43
11.74
12.65
13.23
11.33
14.26
17.10
15.26
18.27
SD
5.81
5.78
5.80
5.51
5.70
5.44
4.97
4.57
4.92
7.09
6.85
7.11
ASI-P
.85 M
9.51
8.71
9.79
8.46
7.48
8.77
9.82
8.63
10.32
14.78
13.11
15.83
SD
6.30
6.11
6.36
5.72
5.74
5.70
5.38
4.91
5.53
7.93
7.08
8.37
ASI-C
.73 M
1.95
2.16
1.85
1.40
1.67
1.31
2.40
1.78
2.66
4.29
4.42
4.20
SD
2.25
2.25
2.24
1.80
1.88
1.78
2.19
1.65
2.36
2.87
2.85
2.93
ASI-S
.45 M
5.94
6.11
5.88
5.72
5.95
5.64
6.17
6.26
6.12
6.84
6.42
7.10
SD
2.14
2.09
2.17
2.10
2.20
2.06
1.93
2.11
1.87
2.45
1.68
2.83
DASS-D
.88 M
7.92
8.36
7.73
5.79
5.61
5.84
9.45
9.19
9.60
17.14
16.74
17.40
SD
8.12
8.36
8.03
6.58
6.14
6.72
7.02
7.30
6.94
10.27
10.71
10.16
DASS-A
.82 M
7.82
8.23
7.64
5.10
5.48
6.05
9.14
8.74
9.36
16.16
17.05
15.60
SD
7.91
8.03
7.88
6.43
5.29
6.76
7.19
7.17
7.27
10.38
10.59
10.39
Note. TAS = Twenty-Item Toronto Alexithymia Scale; TAS-DIF = Difficulty Identifying Feelings; TAS-DDF = Difficulty Describing Feelings; TAS-EOT =
Externally Oriented Thinking; ASI = Anxiety Sensitivity; SHAI = Short Health Anxiety Inventory; DASS-D = Depression; DASS-A = Anxiety.
a
One member of the intermediate group did not provide information on gender.

135

Table 3.2.1
Mediation Pathways and Bootstrapping Results for the Difficulty Identifying Feelings Domain
R2SM
Group
Mediator Path a
Path b
Path c
Path c'
ab
C
Nonalexithymics
Total
.44*
.36*
.29*
.08*
ASI-P
.28*
.29*
.08*
ASI-C
.07*
.02
.00
ASI-S
.04
-.03
.00
Intermediate alexithymics Total
.29*
.14
.35*
.15*
ASI-P
.37*
.32*
.12*
ASI-C
.08
.37
.03
ASI-S
.07
-.06
.00
Alexithymics
Total
.52
.24
.48*
.28
ASI-P
.49
.67
.33*
ASI-C
.08
-.71
-.06
ASI-S
.30*
.04
.01
Males

Females

Nonalexithymic males

Nonalexithymic females

Intermediate males

Intermediate females

Alexithymic males

Alexithymic females

* significant indirect effect.

Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S

.29*
.09
.04

.35*
-.15
.23

.27*
.09*
.06*

.36*
.06
-.13

.35
.12
-.01

.39*
-.73
-.07

.27*
.07*
.06

.25*
.24
-.01

.39
.21*
.21

.08
1.37*
.67

.33
-.02
.04

.36*
.15
-.47

.88
-.04
.00

.40
-.40
.76

.47
.21
.39*

.81*
-.77
.06

.21

.12

.33*

.28*

.19*

.35*

.42*

.37

.41*

.42*

.34*

.28*

.31

-.15

.43

.11

.01

.46*

1.62*

1.25

.64*

.13

-.10

.51*

.10
.10*
-.01
.01
.09*
.10*
.01
-.01
.05
.14
-.09*
.00
.08*
.07*
.02
.00
.46*
.03
.28*
.14
.10
.12*
.00
.02
.37
.35
.02
.00
.23
.38
-.17
.02
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Table 3.2.2
Mediation Pathways and Bootstrapping Results for the Difficulty Describing Feelings Domain
R2SM
Group
Mediator Path a
Path b
Path c
Path c'
ab
C
Nonalexithymics
Total
.04
.03
.24*
.00
ASI-P
.00
.32*
.00
ASI-C
.03
.09
.00
ASI-S
.06
-.03
.00
Intermediate alexithymics Total
-.06
.24
.36*
-.30*
ASI-P
-.58*
.40*
-.23*
ASI-C
-.09
.42
-.04
ASI-S
.18*
-.18
-.03
Alexithymics
Total
-.15
-.41
.49*
.25
ASI-P
.16
.67*
.11
ASI-C
.02
-.77
-.02
ASI-S
.40*
.39
.16
Males

Females

Nonalexithymic males

Nonalexithymic females

Intermediate males

Intermediate females

Alexithymic males

Alexithymic females

* significant indirect effect.

Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S

-.06
.01
.10*

.35*
-.10
.31

.14
.08*
.07*

.38*
.12
-.12

.02
.04
.12

.42*
-.58
-.08

.00
.02
.03

.29*
.30
.02

-.70*
-.06
.27

.10
1.27
.56

-.41
-.05
.17

.43*
.21
-.67*

.32
.27
.47

.70*
-.64
1.61

-.11
-.04
.33

.80*
-.81
.08

-.17

.18

.34*

.16*

.11

.34*

-.11

-.09

.37*

.12

.11

.23*

.11

.10

.43

.12

.41

.51*

-.44

-1.24

.60

-.36

.33

.52*

.01
-.02
.00
.03
.05
.05
.01
-.01
-.02
.01
-.02
-.01
.01
.00
.01
.00
.01
-.07
-.07
.15
-.30*
-.17*
-.01
-.11
.80
.22
-.18
.76
-.03
-.09
.03
.03
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Table 3.2.3
Mediation Pathways and Bootstrapping Results for the Externally Oriented Thinking Domain
R2SM
Group
Mediator Path a
Path b
Path c
Path c'
ab
C
Nonalexithymics
Total
-.14
-.14
.25*
.00
ASI-P
.00
.32*
.00
ASI-C
.02
.12
.00
ASI-S
-.03
-.04
.00
Intermediate alexithymics Total
-.21
-.19
.36*
.02
ASI-P
-.11
.34*
-.04
ASI-C
-.02
.41
-.01
ASI-S
-.15*
-.16
.02
Alexithymics
Total
-.72*
-.49*
.54*
-.22
ASI-P
-.36
.60*
-.22
ASI-C
.04
-.47
-.02
ASI-S
-.16
-.07
.01
Males

Females

Nonalexithymic males

Nonalexithymic females

Intermediate males

Intermediate females

Alexithymic males

Alexithymic females

* significant indirect effect.

Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S
Total
ASI-P
ASI-C
ASI-S

.11
.01
-.08*

.39*
-.09
.11

.04
.06
-.03

.38*
.19
-.12

.03
.01
-.06

.43*
-.58
.14

.01
.01
-.03

.29*
.32
.01

-.08
-.12
-.31*

.04
1.35*
.86

-.20
.05
-.09

.34*
.19
-.52

-.84*
-.02
-.14

.51
-.39
.36

-.58
-.02
-.14

.70*
-.61
-.11

-.18

-.22*

.35*

-.08

-.11

.34*

-.09

-.10

.37*

-.12

-.12

.23*

-.22

.21

.44*

-.16

-.15

.47*

-1.23

-.76

.57

-.73*

-.34

.55*

.03
.04
.00
.01
.03
.02
.01
.00
.01
.01
-.01
.01
.01
.00
.00
-.00
-.43*
.00
.16
.27
-.01
-.07
.01
.05
-.48
-.43
.01
-.05
-.38*
-.41*
.01
.02
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Study 3b

Following up on Study 3a, the current study continued to explore whether the
domain of having concern about the physical consequences of emotional arousal
mediates the relationships that have been found between alexithymia and health
anxiety. To this end, the study employed different measures of alexithymia and anxiety
sensitivity, using the Bermond Vorst Alexithymia Questionnaire (BVAQ) and Anxiety
Sensitivity Index 3 (ASI-3) to tap into alexithymia and anxiety sensitivity respectively.
The reasons for using the BVAQ have been detailed in Study 2, but to summarize, the
BVAQ contains an equal number of items for each alexithymia domain that it
measures, with equal numbers of contraindicative items within each domain (Vorst &
Bermond, 2001). The BVAQ also contains subscales for difficulty fantasizing and
emotionalizing, and therefore allows the affective aspect of alexithymia to be
measured and investigated in research (Vorst & Bermond, 2001).
The ASI-3 was also used in this study instead of the Anxiety Sensitivity Index
(ASI). As mentioned in Study 3a, the ASI was originally designed to be a
unidimensional, and not multidimensional measure of anxiety sensitivity (Peterson &
Reiss, 1992). Although factor analysis has revealed three first-order factors that load
onto a general anxiety sensitivity factor (Zinbarg et al., 1997), this factor structure has
not proven to be replicable, and factor structures ranging from one to four factors have
been derived from the ASI (S. Taylor et al., 2007). It is argued that this is because of
the low item numbers for some of the measured domains, that in turn affects the
reliability of obtaining the same factor structure across various studies (S. Taylor et
al., 2007). For example, the Cognitive and Social Concerns subscales only have four
items each, whereas the Physical Concerns subscale has eight items. The ASI has also
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been criticized for lacking content validity for the purposes of assessing multidimensional anxiety sensitivity, by containing items that could reflect two or more
aspects of anxiety sensitivity (S. Taylor et al., 2007). For example, the item “It scares
me when I’m nauseous” taps into both domains of having physical and social concerns
about the consequences of anxiety (S. Taylor et al., 2007). The ASI-3 was thus
constructed to address these issues with the ASI, and is detailed below in the Method
section.
Based on the findings of the previous studies (Studies 1-3a), a few general
hypotheses may be constructed. First, it may be expected that the relationship between
the domain of difficulty identifying feelings and health anxiety will be mediated by
the having physical concerns domain of anxiety sensitivity. Second, given that its
corresponding subscale on the TAS-20 is externally-oriented thinking, it is also
hypothesized that the relationship between the domain of difficulty analyzing feelings
and health anxiety will not be mediated by having physical concerns.

Study 3b – Method

Participants
The current sample was the same as that in Study 2. To restate, the sample
consisted of 513 members of the community, of which 349 were females (mean age
29.53, S.D. 13.05) and 161 were males (mean age 31.27, S.D. 13.91). Three
participants did not provide gender information, and 16 participants did not provide
information on age. The sample was split into three groups based on scores below and
above one standard deviation from the mean. The resultant distribution of alexithymics
is presented in Table 3.4. As with the previous study, the percentage of alexithymic
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individuals in the total sample is similar to that of previous studies using community
samples (Mattila et al., 2010, 2006). Within genders, the prevalence rates for male and
female alexithymics were also similar to previous studies (Salminen et al., 1999).

Measures and Procedure
Respondents filled out the following measures of alexithymia and health
anxiety as part of a larger questionnaire that also contained a measure of trait
emotional intelligence. Alexithymia was measured using the Bermond-Vorst
Alexithymia Questionnaire (BVAQ), and health anxiety were measured using the
short version of the Health Anxiety Inventory (SHAS), both of which were described
in Study 2. As mentioned above, anxiety sensitivity was now measured with the
Anxiety Sensitivity Index-3 (ASI-3):

Anxiety Sensitivity Index-3. Anxiety sensitivity was measured using the
Anxiety Sensitivity Index-3 (ASI-3). The ASI-3 was created to improve on the original
Anxiety Sensitivity Index and the subsequent revision of the Anxiety Sensitivity Index
(ASI-R) (S. Taylor et al., 2007). Subsequent attempts to address such issues in the
form of the revised Anxiety Sensitivity Index and the Anxiety Sensitivity Profile
resulted in unstable factor structures. Containing only five items from the original ASI,
the 18-item ASI-3 is thus an attempt to improve on these previous instruments (S.
Taylor et al., 2007). It is designed specifically to be a multi-dimensional measure of
anxiety sensitivity, with three subscales containing six items each that measure
Cognitive, Social, and Physical Concerns about the consequences of emotional arousal
(S. Taylor et al., 2007). This three factor structure has been shown to be stable across
various samples (clinical and non-clinical populations, samples from different
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countries in different languages) and gender (S. Taylor et al., 2007). It has also been
shown to have convergent and divergent validity, as well as reliability (Osman et al.,
2010; S. Taylor et al., 2007). The ASI-3 was therefore brought into the current study
as an improvement to the ASI that was used in Study 3 which was conducted at a
chronologically earlier phase of the research.

Statistical Analyses
All statistical analyses were conducted with the Statistical Package for Social
Sciences (SPSS). Again, analyses were only performed for the sample split as a
function of alexithymia group and gender. As with Study 3a, descriptive and
correlation analyses were initially conducted to explore the relationships between
alexithymia, anxiety sensitivity, and health anxiety for the total sample, as well as the
various groups.
To determine if anxiety sensitivity mediated the relationship between
alexithymia and health anxiety, five multiple mediation models were tested, using
each subscale of the BVAQ as independent variables in each of these models. These
subscales thus represented difficulty identifying feelings (BVAQ-I), difficulty
verbalizing feelings (BVAQ-V), unwillingness to analyze feelings (BVAQ-A),
reduced fantasizing (BVAQ-F), and reduced emotionalizing (BVAQ-E). The three
dimensions of anxiety sensitivity as represented by subscales of the ASI-3 – physical
(ASI3-P), cognitive (ASI3-C), and social (ASI3-S) concerns – were entered as
mediators in all models, while health anxiety (SHAI) was entered as the dependent
variable.
As with the analyses for Study 3a, INDIRECT was used to determine if anxiety
sensitivity mediated the relationship between alexithymia and health anxiety. From

142

the hypothesized mediation model in Figure 3, path a represents the effect of each
domain of alexithymia on the three dimensions of anxiety sensitivity, and path b
represents the effect of this anxiety sensitivity domain on health anxiety partialling out
the effect of the alexithymia domains. Path c’ then represents the direct effect of each
domain of alexithymia on health anxiety. The total effect (weight c – not displayed) of
each alexithymia domain on health anxiety is composed of this direct effect and its
indirect effect, which represents the effect of the alexithymia domain on health anxiety
through physical concerns, and is achieved by the multiplication of the regression
weights for paths a and b. Due to the modest sample size, bootstrapping was employed
for the analysis. A bootstrap sample of 5000 was again employed here. Bias-corrected
bootstrapped confidence intervals (95%) were used to estimate the standard errors of
the indirect effects; significant indirect effects are indicated when zero is not contained
within the confidence intervals.

ASI3-P
a1

ASI3-C

b2

a2
a3

I/V/A/
F/E

b1

ASI3-S
c’

b3

SHAI

Figure 3. Hypothesized mediation pathway, where alexithymia (independent variable) exerts an indirect
effect on health anxiety (dependent variable) through the three dimensions of anxiety sensitivity.
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Study 3b – Results

Mediation
Means and standard deviations of scores on the BVAQ subscales, ASI3
subscales, the SHAI, and DASS-D are displayed in Table 3.3, while Tables 3.4.1 to
3.4.5 detail the coefficients for the mediation models that were tested for each subscale
of the BVAQ. Results were mixed in terms of agreement with findings from Study 3a.
The various dimensions of anxiety sensitivity were found to mediate the relationship
between two domains of alexithymia and health anxiety.
The first was the domain of difficulty identifying feelings, where significant
indirect effects were detected for only the nonalexithymic and moderate alexithymic
groups when the sample was split as a function of alexithymic severity. Furthermore,
the mediators were different for both these results, with physical concerns (ASI3-P)
mediating the relationship between the alexithymia domain and health anxiety for
nonalexithymics, but cognitive concerns (ASI3-C) mediating the same relationship for
moderate alexithymics. Values of square multiple correlations revealed that the
models explained 39% and 45% of variance in health anxiety scores respectively.
When split by gender, mediation was only found for females, where the cognitive
concerns subscale was implicated as the mediating variable between difficulty
identifying feelings and health anxiety. This model accounted for 45% of variance in
SHAI scores
When split as a function of alexithymia group and gender, analyses again
produced a mixed pattern of results. No significant indirect effects were found for
males of any of the three self-reported levels of alexithymic severity; there was no
significant mediation for alexithymic groups of either genders. Mediation was
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observed for nonalexithymic and moderate alexithymic females. The physical
concerns subscale was found to be a significant mediator for both of these groups, but
there were additional mediators for both models – for nonalexithymic females,
concerns about the social consequences of emotional arousal (ASI3-S) were also
found to mediate the relationship between difficulty identifying feelings and health
anxiety, while cognitive concerns served as an additional mediator for moderate
alexithymics. The model for the nonalexithymic female group accounted for 46% of
variance in health anxiety, while the model for moderate female group accounted for
43%.
A consistent pattern of mediation was also located for the alexithymia domain
of reduced emotionalizing. Having physical concerns about the consequences of
emotional arousal (ASI-P) mediated the relationship between reduced emotionalizing
and health anxiety for all groups when the sample was split as a function of
alexithymic severity. Their models accounted for 38%, 48%, and 58% of health
anxiety for the nonalexithymic, moderate alexithymic, and alexithymic groups
respectively. Additionally, this pattern of results was found for females but not for
males, with the model accounting for 47% of scores on the SHAI.
Split as a function of alexithymia group and gender, no significant indirect
effects were detected for males of any alexithymic severity, or for alexithymic
females. For nonalexithymic females and moderate alexithymic females, the
relationship between a reduced capacity to emotionalize and health anxiety was
mediated by concern about the physical consequences of emotional arousal. Their
models accounted for 45% and 44% of health anxiety.
However, it must be noted that all significant indirect effects for models with
the reduced emotionalizing domain had negative coefficients, indicating that the

145

coefficients of either paths a or paths b of the models had a negative sign. Examination
of the individual effects revealed that it was the coefficient of the relationship between
the reduced emotionalizing subscale and the physical concerns subscale that was
consistently negative.
There was no consistent pattern of mediation found for the domain of difficulty
verbalizing feelings – physical and cognitive concerns served as mediators for the
nonalexithymic and moderate alexithymic groups respectively, but no indirect effects
were found for either gender; the models accounted for 39% and 45% of variance.
Furthermore, when split as a function of alexithymia group and gender, mediation only
occurred for nonalexithymic females, where physical concerns was the only
significant mediator, and the model accounted for 46% of health anxiety scores.
Finally, no significant mediation was detected for the alexithymia domains of reduced
analysis of feelings and reduced fantasizing.

Summary of Results
Results from Study 3b are mixed with regard to supporting the current
hypotheses and validating the findings of Study 3a. Both dimensions of anxiety
sensitivity that were found to be significant mediators in Study 3a – physical and
cognitive concerns – were similarly implicated here. However, significant indirect
effects were only detected for nonalexithymic and moderate alexithymic groups when
the sample was split as a function of alexithymic severity, and only for females when
split as a function of gender. As such, mediation was only observed for the
nonalexithymic female and moderate alexithymic female groups when the sample was
split as a function of alexithymic severity and gender. Nevertheless, reflecting the
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results of its similar domain in Study 3a, no consistent pattern of mediation was found
for the domain of reduced analysis of feelings.
However, another consistent pattern of indirect effects was observed – physical
concerns about the consequences of emotional arousal were found to mediate the
relationship between a reduced capacity to emotionalize and health anxiety. It must be
noted though, that all coefficients for this indirect effect were negative, primarily due
to a negative association between the alexithymia domain and the dimension of
anxiety sensitivity.
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Table 3.3
Means and Standard Deviations of BVAQ and SHAI Scores as a Function of Alexithymic Grouping and Gender
Low
Moderate
Total
Male
Female
Total
Male
Female
Total
Male
n
513
161/513
349/513
86/513
13/161
73/349
346/513
117/161
%
31.4
68.0
16.8
8.1
20.9
67.4
72.7
BVAQ-I
18.05
18.60
17.84
12.43
12.93
12.30
18.13
17.25
6.02
5.74
6.14
3.29
2.89
3.39
3.99
3.80
BVAQ-V 21.62
23.17
20.89
13.91
14.75
13.64
21.82
21.90
7.41
6,75
7.59
3.61
3.51
3.58
4.96
4.71
BVAQ-A 16.42
18.61
15.44
11.68
11.96
11.65
16.08
17.37
5.35
5.69
4.87
2.83
3.08
2.78
3.62
3.47
BVAQ-F 19.08
19.16
19.08
18.72
18.61
18.83
18.80
19.05
6.47
6.45
6.51
6.83
7.22
6.78
6.10
6.14
BVAQ-E 20.05
23.18
18.63
18.41
20.86
17.82
19.91
23.10
5.54
5.64
4.88
5.27
6.11
4.95
5.32
5.02
ASI3-P
5.22
4.33
5.63
4.06
2.85
4.27
5.30
4.44
4.93
4.38
5.13
4.39
2.64
4.62
4.98
4.48
ASI3-C
9.68
8.86
10.03
8.01
6.00
8.37
9.60
8.77
5.41
5.06
5.53
5.28
5.85
5.13
5.21
4.39
ASI3-S
4.60
3.87
4.93
2.81
1.77
3.00
4.46
3.77
5.13
4.67
5.32
3.91
2.56
4.09
4.94
4.29
SHAI
13.96
12.49
14.63
13.04
11.96
13.28
13.92
11.74
7.51
6.64
7.82
6.66
6.14
6.81
7.37
5.68
DASS-D 8.41
8.50
8.33
4.76
7.29
4.18
8.24
6.96
DASS-A

Female
226/349
64.8
18.60
4.03
21.78
5.10
15.39
3.52
18.66
6.10
18.22
4.67
5.74
5.20
10.00
5.56
4.79
5.23
15.08
7.90
8.91

Total
81/513
15.8
23.49
5.36
28.95
5.10
21.57
4.67
19.84
6.60
21.88
5.61
6.12
5.08
11.78
5.73
7.11
6.08
14.93
8.38
12.24

High
Male
31/161
19.3
22.88
5.62
28.63
4.99
23.22
4.93
19.55
6.53
24.37
5.87
4.52
4.60
10.42
6.50
5.13
6.21
13.65
7.79
10.93

Female
50/349
14.3
23.98
5.12
29.11
5.18
20.51
4.20
20.04
6.71
20.34
4.75
7.12
5.15
12.62
5.09
8.34
5.73
15.74
8.73
12.90

8.19

8.13

8.17

5.82

8.54

4.90

7.78

6.84

8.18

9.03

8.89

8.94

6.43

5.52

6.83

4.08

4.21

4.03

6.35

4.36

7.41

8.86

7.53

9.65

6.57
6.12
6.73
4.78
3.46
5.07
6.20
4.99
6.52
7.66
7.67
7.59
Note. BVAQ = Bermond-Vorst Alexithymia Questionnaire; BVAQ-I = Identifying; BVAQ-V = Verbalizing; BVAQ-A = Analyzing; BVAQ-F = Fantasizing; BVAQE = Emotionalizing; ASI3-P = Physical Concerns; ASI3-C = Cognitive Concerns; ASI3-S = Social Concerns SHAI = Short Health Anxiety Inventory; DASS-D =
Depression; DASS-A = Anxiety.
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Table 3.4.1
Mediation Pathways and Bootstrapping Results for the Difficulty Identifying Feelings Domain
R2SM
Group
Mediator Path a
Path b
Path c
Path c'
ab
C
Nonalexithymics
Total
.04
-.28
.39*
.33*
ASI3-P
.31
.50*
.15*
ASI3-C
.27
.01
.00
ASI3-S
.41*
.42*
.17
Moderate alexithymics
Total
.15*
.08
.45*
.08
ASI3-P
.08
.63*
.05
ASI3-C
.11*
.18*
.02*
ASI3-S
.13*
.02
.00
Alexithymics
Total
.22
.26
.59*
-.04
ASI3-P
-.05
.74*
-.04
ASI3-C
.07
.14
.01
ASI3-S
.24*
-.04
-.01
Males

Females

Nonalexithymic males

Nonalexithymic females

Moderate males

Moderate females

Alexithymic males

Alexithymic females

* significant indirect effect.

Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S

-.01
.10
.10

.56*
.05
.06

.07
.13*
.17*

.66*
.17*
.04

.01
-.41
-.02

-.20
-.37
-.61

.36
.37
.49*

.52*
.07
.41

-.01
-.02
.11

.65*
.14
.09

.12*
.17*
.15*

.62*
.19*
-.01

-.06
.16
.03

.10
.18
.10

-.03
.00
.48*

.90*
.24
-.06

.04

.03

.46*

.04

-.03

.45*

-.88

-1.03

.63

.21

-.21

.46*

.03

.03

.51*

.19*

.09

.43*

.35

.33

.59*

.08

.14

.61*

.00
-.01
.01
.01
.07*
.05
.02*
.01
.16
.00
.15
.01
.42*
.19*
.02
.20*
.00
-.01
.00
.01
.11*
.07*
.03*
.00
.02
-.01
.03
.00
-.06
-.03
.00
-.03
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Table 3.4.2
Mediation Pathways and Bootstrapping Results for the Difficulty Verbalizing Feelings Domain
R2SM
Group
Mediator Path a
Path b
Path c
Path c'
ab
C
Nonalexithymics
Total
-.07
-.28
.39*
.22
ASI3-P
.30
.52*
.16*
ASI3-C
.48*
.03
.02
ASI3-S
.13
.35
.04
Moderate alexithymics
Total
.01
.00
.45*
.01
ASI3-P
-.02
.63*
-.01
ASI3-C
.10*
.19*
.02*
ASI3-S
.01
.03
.00
Alexithymics
Total
.08
.11
.57*
-.03
ASI3-P
-.06
.70*
-.04
ASI3-C
.11
.13
.02
ASI3-S
-.03
.06
.00
Males

Females

Nonalexithymic males

Nonalexithymic females

Moderate males

Moderate females

Alexithymic males

Alexithymic females

* significant indirect effect.

Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S

.06
.22*
.06

.55*
.08
.07

-.03
.06
.04

.65*
.17*
.03

.40
1.04
.46*

-.14
-.11
-.39

.34
.34
.04

.53*
.06
.37

.13
.30*
.03

.66*
.16
.09

-.09
.02
.01

.63*
.20*
.00

-.10
-.01
.03

-.17
.32
.13

-.05
.19
-.05

.90*
.16
.04

.00

-.06

.47*

-.04

-.03

.45*

-.90

-.55

.49

.20

-.02

.45*

.09

-.04

.51*

-.01

.04

.43*

-.27

-.29

.57*

.27

.29

.63*

.05
.03
.02
.00
-.01
-.02
.01
.00
-.35
-.05
-.12
-.18
.22
.18*
.02
.02
.14
.09
.05
.00
-.05
-.05
.00
.00
.02
.02
.00
.00
-.02
-.04
.03
.00
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Table 3.4.3
Mediation Pathways and Bootstrapping Results for the Reduced Analysis of Feelings Domain
R2SM
Group
Mediator Path a
Path b
Path c
Path c'
ab
C
Nonalexithymics
Total
-.43
-.34
.39*
-.10
ASI3-P
-.15
.47*
-.07
ASI3-C
-.13
.00
.00
ASI3-S
-.06
.20
-.02
Moderate alexithymics
Total
-.38*
-.39*
.50*
.01
ASI3-P
.03
.64*
.02
ASI3-C
-.10
.14*
-.02
ASI3-S
.06
.07
.00
Alexithymics
Total
-.30*
-.21
.58*
-.09
ASI3-P
-.08
.69*
-.05
ASI3-C
-.30*
.09
-.03
ASI3-S
-.11
.04
.00
Males

Females

Nonalexithymic males

Nonalexithymic females

Moderate males

Moderate females

Alexithymic males

Alexithymic females

* significant indirect effect.

Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S

.04
-.01
.06

.56*
.05
.10

.00
-.03
.08

.64*
.15*
.08

-.14
.56
-.08

.06
-.55
-.31

-.14
-.36
-.07

.53*
.00
.38*

.11
-.16
.07

.69*
.07
.12

-.01
-.04
.07

.60*
.18*
.05

-.12
-.28
-.15

-.13
.22
.04

.04
-.45
-.01

.89*
.17
.02

-.13

-.15*

.48*

-.36*

-.35*

.49*

1.00

1.29

.70

-.86*

-.76*

.52*

-.18

-.25*

.54*

-.47*

-.47*

.48*

-.42*

-.36

.60*

-.19

-.17

.62*

.02
.02
.00
.01
.00
.00
.00
.01
-.29
-.01
-.31
.02
-.10
-.08
.00
-.03
.07
.08
-.01
.01
-.01
.00
-.01
.00
-.05
.02
-.06
-.01
-.02
.04
-.06
.00
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Table 3.4.4
Mediation Pathways and Bootstrapping Results for the Reduced Fantasizing Domain
R2SM
Group
Mediator Path a
Path b
Path c
Path c'
C
Nonalexithymics
Total
-.08
-.06
.38*
ASI3-P
-.02
.50*
ASI3-C
-.05
.00
ASI3-S
-.03
.36
Moderate alexithymics
Total
-.13*
-.13*
.46*
ASI3-P
.01
.63*
ASI3-C
-.06
.17*
ASI3-S
.02
.04
Alexithymics
Total
-.02
-.04
.57*
ASI3-P
.02
.68*
ASI3-C
.04
.15
ASI3-S
-.02
.05
Males

Females

Nonalexithymic males

Nonalexithymic females

Moderate males

Moderate females

Alexithymic males

Alexithymic females

* significant indirect effect.

Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S

.00
-.10
-.08

.55*
.06
.07

.00
-.02
.04

.65*
.16*
.05

-.24
-.09
-.07

-.13
-.23
-.70

-.01
-.01
-.01

.53*
.06
.37

-.01
-.13*
-.07

.64*
.15
.11

.02
-.02
.07

.62*
.18*
.05

.08
.11
.00

.00
.31
.08

-.06
-.02
-.06

.89*
.23
.03

-.02

.00

.46*

-.14*

-.14*

.46*

.22

.12

.47

-.12

-.11

.46*

.01

.05

.51*

-.19*

-.21*

.45*

-.22

-.25

.59*

.14

.19

.63*

ab
-.02
-.01
.00
.01
-.00
.01
-.01
.00
.02
.01
.01
.00
-.01
.00
-.01
-.01
.00
.00
.00
.00
.10
.03
.02
.05
-.01
-.01
.00
.00
-.03
.00
-.02
-.01
.01
.01
.00
.00
.03
.00
.03
.00
-.06
-.05
-.01
.00
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Table 3.4.5
Mediation Pathways and Bootstrapping Results for the Reduced Emotionalizing Domain
R2SM
Group
Mediator Path a
Path b
Path c
Path c'
C
Nonalexithymics
Total
-.11
.06
.38*
ASI3-P
-.18*
.49*
ASI3-C
-.37*
.02
ASI3-S
-.20*
.38
Moderate alexithymics
Total
-.34*
-.23*
.48*
ASI3-P
-.14*
.60*
ASI3-C
-.21*
.14
ASI3-S
-.12*
.02
Alexithymics
Total
-.31*
-.19
.58*
ASI3-P
-.15
.65*
ASI3-C
-.14
.14
ASI3-S
-.17
.02
Males

Females

Nonalexithymic males

Nonalexithymic females

Moderate males

Moderate females

Alexithymic males

Alexithymic females

* significant indirect effect.

Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S
Total
ASI3-P
ASI3-C
ASI3-S

-.08
-.13
-.11*

.54*
.05
.05

-.16*
-.24*
-.12*

.63*
.12
.03

-.12
-.47
-.16

-.27
-.16
-.61

-.17
-.34*
-.22*

.53*
.05
.36

-.07
-.12
-.10

.65*
.10
.05

-.19*
-.29*
-.14*

.59*
.14
.00

-.07
-.08
-.14

-.10
.29
.10

-.16
-.14
-.11

.82*
.18
-.01

-.16*

-.10

.47*

-.38*

-.25*

.47*

.32

.12

.47

-.21

-.02

.45*

-.28*

-.21*

.54*

-.40*

-.25*

.44*

-.06

-.04

.54*

-.64*

-.48*

.67*

ab
-.17*
-.09*
-.01
-.07
-.11*
-.08*
-.03
.00
-.12*
-.10*
-.02
.00
-.06
-.05
-.01
-.01
-.13*
-.10*
-.03
.00
.21
.03
.08
.10
-.19*
-.09*
-.02
-.08
-.07
-.05
-.01
.00
-.15*
-.11*
-.04
.00
-.03
.01
-.02
-.01
-.15
-.13
-.03
.00
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Study 3 – Discussion

The present study further explored the relationship between alexithymia and
health anxiety. It has been established in the previous two studies of this dissertation
that alexithymia is indeed related to health anxiety through the traits of difficulty
identifying feelings, having an externally oriented thinking style, a reduced capacity
to analyze feelings, and a difficulty to emotionalize. However, possible pathways from
these domains to health anxiety through other constructs have not been explored. The
study in this chapter tests the possibility of such a pathway through the analysis of
indirect effects. Specifically, the physical concerns domain of anxiety sensitivity was
hypothesized to mediate the relationship between alexithymia and health anxiety.
Several interesting results were found. Anxiety sensitivity was found to mediate the
relationship primarily between two domains of alexithymia (difficulty identifying
feelings and reduced emotionalizing) and health anxiety. However, the dimension of
anxiety sensitivity serving as the mediator varied between the physical concerns and
cognitive concerns aspects. Additionally, findings among alexithymia groups and
gender were more consistent with the overall hypotheses when split either as a function
of alexithymia group or gender, than when split as a function of alexithymia group
and gender (e.g., alexithymic males, alexithymic females etc.). The integrated findings
of both studies together with their implications are discussed as follows:

Sample Equivalency
Again, some consideration should be placed on the equivalency of the samples
in Studies 3a and 3b. The sample for Study 3a was the same as that for Study 1 (that
used the TAS-20), while the sample for Study 3b was the same as that for Study 2
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(that used the BVAQ). As previously mentioned in Study 2, comparisons between
both samples found the alexithymic group in Study 1 (and 3a) to have higher ratings
on difficulty identifying feelings and health anxiety than the alexithymic group in
Study 2 (and 3b). Additionally, comparisons on standardized anxiety sensitivity scores
in the current study have revealed Study 1’s alexithymic group to score higher on the
physical and cognitive concerns domains of anxiety sensitivity than Study 2’s
alexithymic group. Thus the alexithymic groups in both Studies 1 and 2 differed
significantly in the variables/constructs involved in the most pertinent mediation
models found – difficulty identifying feelings, physical and cognitive concerns, and
health anxiety. These differences between alexithymic groups may thus influence the
interpretability of findings for the current discussion, and should therefore be kept in
mind throughout.

Indirect Effects for Difficulty Identifying Feelings and Health Anxiety
Two distinct patterns of indirect effects were found here. As hypothesized,
anxiety sensitivity mediated the relationship between difficulty identifying feelings
and health anxiety across all alexithymia groups, as well as for both genders in Study
3a which used the TAS-20 as its measure of alexithymia. The size of this indirect
effect increased as the level of self-reported alexithymia increased. That is, mediation
was largest for alexithymics, followed by intermediate alexithymics, and lastly,
nonalexithymics. For Study 3b which used the BVAQ as a measure of alexithymia,
this mediation was only detected for the nonalexithymic and moderate alexithymic
groups, and for females. Furthermore, results were mixed when split as a function of
alexithymia group and gender – there were no indirect effects between difficulty
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identifying feelings and health anxiety for all alexithymic male and female groups in
either studies, or for all male groups in Study 3b.
Nevertheless, the overall findings do suggest a pattern that indirect effects may
be found between the difficulty identifying feelings domain and health anxiety. Taking
the findings of the current dissertation so far into account, it may be further proposed
that this domain may be related to health anxiety in two ways. The first has been
proposed (and consequently observed) in the previous two studies, whereby a
difficulty to attribute the byproducts of emotional arousal to corresponding feeling
states may give rise to a hypervigilance toward physiological sensations (Lane et al.,
1997; Sifneos et al., 1977; G. J. Taylor, 2000). A maladaptive belief may be formed
that these somatic consequences of arousal represent symptoms of illness (Salkovskis
& Warwick, 2001; G. J. Taylor et al., 1997). A cycle of dysfunction is established,
where health anxiety results in further arousal, the somatic byproducts of which are
readily detected and amplified, resulting in the reinforcement of the maladaptive belief
and subsequent anxiety (Lumley, Stettner, et al., 1996; Sifneos et al., 1977). Through
this mechanism, difficulty identifying feelings relates to health anxiety in a direct
fashion.
Another mechanism through which this domain may be linked to health
anxiety – and which is suggested from the current results – is through anxiety
sensitivity. Thus, within alexithymia, there is present a deficit in matching the somatic
products of emotional arousal with their corresponding feeling states (Lane et al.,
1997; Sifneos et al., 1977; G. J. Taylor, 2000). When this occurs, an attentional bias
towards these sensations may develop (Lundh & Simonsson-Sarnecki, 2002; Owens
et al., 2004; G. J. Taylor et al., 1997), which could then lead to the development of
anxiety over the experience of these physiological byproducts; that is, there is a fear
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of the consequences of emotional arousal (Devine et al., 1999; Mueller & Alpers,
2006; Reiss & McNally, 1985; Zeitlin & McNally, 1993). Anxiety about the
harmfulness of being emotionally aroused may then translate into maladaptive beliefs
that these arousal symptoms instead signify an illness (Fergus & Bardeen, 2013;
Olatunji, Wolitzky-Taylor, et al., 2009; Warwick, 1989). A cycle may then be
established whereby anxiety generated from the belief of having an illness produces
more physiological sensations which are unable to be matched to the anxious state,
thereby heightening the experience of anxiety sensitivity. This cycle is then expressed
statistically in indirect effects between alexithymia and health anxiety.
There are two dimensions of anxiety sensitivity through which mediation
between difficulty identifying feelings and health anxiety occurs. The involvement of
the dimension of having concerns about the physical consequences of emotional
arousal is not unexpected, and was hypothesized to be the primary dimension through
which mediation would occur. This is because arousal-related somatic components are
key parts of the conceptualization of difficulty identifying feelings, physical concerns,
and health anxiety (Mueller & Alpers, 2006). As such, among the alexithymia
domains, having difficulty identifying feelings has been found to have the strongest
relationship to anxiety sensitivity, and in particular, the physical concerns dimension
(Celikel & Saatcioglu, 2007; Devine et al., 1999; Mueller & Alpers, 2006; White et
al., 2011; Zahradnik et al., 2009). This alexithymia domain has also been found,
including from Studies 1 and 2, to have a significant relationship to health anxiety
(Lumley, Stettner, et al., 1996; Noyes et al., 1999; Shahidi et al., 2012). The physical
concerns domain of anxiety sensitivity has in turn been found to relate strongly to
health anxiety (Bravo & Silverman, 2001; Cox et al., 2001; Fergus & Bardeen, 2013;
Olatunji & Wolitzky-Taylor, 2009; Otto et al., 1998, 1992). Accordingly, having
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difficulty identifying feelings, physical concerns, and health anxiety were significantly
correlated with one another even after controlling for depression and anxiety in the
current study. The results found here with regard to these three variables are thus as
expected.
That a concern about the cognitive consequences of emotional arousal would
mediate the relationship between difficulty identifying feelings and health anxiety was
unanticipated, given that this dimension does not involve the physiological aspect of
emotional arousal. This was observed more for Study 3b than in Study 3a, but may be
explained by the lack of items pertaining to this dimension in the ASI (only three
items) used in Study 3a as compared to that in a more balanced ASI-3 (six items)
employed in Study 3b (Reiss et al., 2008). In fact, the nature of the items for the anxiety
sensitivity measures used in each study may have contributed to the results found here.
Five out of the six questions on cognitive concerns in the ASI-3 refer to worries about
there being something wrong with the respondent (e.g., item 10: When I feel “spacey”
or spaced out I worry that I may be mentally ill; item 16: When I have trouble thinking
clearly, I worry that there is something wrong with me); this was the same for two out
of the three questions on cognitive concerns in the ASI. Affirming such items could
suggest that anxiety about cognitive impairment or being mentally ill may translate
into a fear that these cognitive symptoms originate from an illness. In fact, the
cognitive concerns dimension has been previously strongly linked to alexithymia or
health anxiety (Fergus & Bardeen, 2013; Zahradnik et al., 2009). Elaborating on the
mediation model found with this dimension, it may be speculated that the failure to
ascribe feeling states to the cognitive effects of emotional arousal (e.g., spacing out,
lapses in concentration, little clarity in thought) can also trigger further worrying about

158

the consequences of these cognitive experiences, which is then expressed as a
maladaptive belief that the individual is ill.
Thus it appears that besides having a direct relationship with health anxiety,
there are at least two more pathways through which difficulty identifying feelings may
be related to health anxiety – through a fear of physical or cognitive consequences of
emotional arousal. This was largely observed in the current study. However, there are
a few inconsistencies in the current results. While significant indirect effects were
detected for the alexithymic group in Study 3a, this was not found in Study 3b.
Furthermore, when split as a function of alexithymia group and gender, indirect effects
were not detected for alexithymic males or females in Study 3a, even though
significant mediation was found for the combined alexithymic group. All these
inconsistencies suggest a need for more research and validation to be carried out in
order to ascertain if the pathway observed in the current study is replicable.

Indirect Effects for Emotionalizing and Health Anxiety
The second pattern of results that was observed for all the total sample, and in
particular for females, was that anxiety sensitivity mediated the association between
the difficulty to emotionalize and health anxiety (in Study 3b). Again, detection of this
indirect effect was mixed when the sample was split as a function of alexithymia group
and gender – mediation was only found for nonalexithymic and moderately
alexithymic females; no indirect effects were found for males of any alexithymic
severity and for alexithymic females. The specific mediator for this relationship was
more consistent however, with the mediation only taking place through the physical
concerns dimension of anxiety sensitivity. Importantly, examination of individual
pathways revealed negative coefficients for all associations between the reduced
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emotionalizing subscales and scores for physical concerns (path a). In contrast,
coefficients between concerns and health anxiety (path b) were all positive.
Additionally, negative total and direct effects were also observed between reduced
emotionalizing and health anxiety, but would be expected as an inverse relationship
was found between both these variables in Study 2. Notably, what the mediation model
thus suggests is that an increase in the ability to become emotionally aroused may
render an individual more vulnerable to developing anxiety about the physical
consequences of such arousal, which in turn leads to the belief that an illness is present.
In other words, the models suggest that the negative association between reduced
emotionalizing and health anxiety may be explained by an inverse link between the
alexithymia domain and anxiety sensitivity.
In Study 2, it was speculated that a reduced capacity to be emotionally aroused
may serve as a sort of protection from developing health anxiety, because of the
diminished ability to experience the arousal-related feeling states that are
characteristic of the construct (Salkovskis & Warwick, 2001; G. J. Taylor et al., 1997).
Similarly, emotional arousal is at the core of anxiety sensitivity, which is
conceptualized as the fear of arousal-related symptoms (Reiss & McNally, 1985;
Reiss, 1991; Zvolensky et al., 2003). It is therefore not surprising that a reduced
response to emotional stimuli, may also lower the risk of becoming fearful about
emotional arousal (anxiety sensitivity), because there is little arousal to be fearful of
in the first place. While these should only be considered as preliminary findings, the
results here do imply that a reduced capacity to become emotionally aroused may be
inversely related to health anxiety, through an attenuation of the risk of developing
anxiety sensitivity.

160

Externally Oriented Thinking and Reduced Analyzing
The associations that were previously observed in Studies 1 and 2, between the
domains of externally oriented thinking, reduced analysis of feelings and health
anxiety were stronger than even that between the difficulty identifying feelings and
health anxiety. Despite that, because previous research has consistently found no link
between anxiety sensitivity and the domain of externally oriented thinking, no indirect
effects were expected to be found for this domain and health anxiety (Celikel &
Saatcioglu, 2007; Devine et al., 1999; Mueller & Alpers, 2006; White et al., 2011;
Zahradnik et al., 2009). The same predictions were made for the similar domain of
reduced analysis of feelings. Indeed, no significant relationships were found between
either of these domains and anxiety sensitivity, and no consistent pattern of mediation
was detected among the sample.
The lack of significant indirect effects found here raises two possibilities as to
the nature of the inverse relationship between health anxiety and these two domains
of externally oriented thinking and reduced analyzing. Firstly, there may be other
constructs that could mediate the putative relationship. Secondly, it must also be
considered that the direct association between both of these domains and health
anxiety could be so strong that other third-party variables would make little
meaningful contribution to the relationship. However, as mentioned, there is a stronger
possibility for the former rather than the latter (Rucker et al., 2011).

Other Implications

Testing for indirect effects. The current study has demonstrated the
importance of exploring for indirect effects at least with regard to the relationship
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between alexithymia and health anxiety. Concerns about the physical as well as
cognitive consequences of emotional arousal have been found to bridge at least part
of the relationship between alexithymia and health anxiety. Particularly instrumental
was the fact that mediation was observed in the absence significant total and direct
effects, indicating that both constructs may still be linked through anxiety sensitivity
even when no direct association has been ascertained. It is thus recommended that
future studies on the putative relationship test for the presence of anxiety sensitivity
as a possible mediator. In fact, given that the models tested in the current study do not
account for all of the variance in health anxiety, the presence of other mediators should
be explored. Through the intensification of physiological symptoms (Barsky et al.,
1990), somatosensory amplification could play a role in connecting the difficulty in
identifying the somatic symptoms of feeling states, with the subsequent
misinterpretation of the now noxious sensations as signs of illness. There is also
preliminary evidence that negative affect may mediate the relationship between
alexithymia and somatization (Bailey & Henry, 2007), a construct closely related to
health anxiety. These variables could thus be explored as possible mediators, the
presence of which could contribute to a greater understanding of the alexithymiahealth anxiety relationship.

Treatment. Identifying third-party variables that may play a part in the
mechanism through which one construct relates to another is important not only for
theoretical development but for treatment purposes. The finding that it is implicated
in the relationship between alexithymia and health anxiety signifies that anxiety
sensitivity should be taken into account during the assessment and evaluation of
treatment options if an alexithymic presents with health anxiety. This is particularly
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important because as mentioned above, anxiety sensitivity constitutes a fear that is
located at a higher level in the anxious hierarchy than health anxiety (Norton & Mehta,
2007; Norton et al., 2005; Sexton et al., 2003). As a higher-level fear, anxiety
sensitivity may be triggered by any stimulus that is a source of anxiety, whereas health
anxiety only arises from concerns about illness-related stimuli (Fergus & Bardeen,
2013; Reiss, 1991). Therefore, it may be argued that the treatment of anxiety
sensitivity may even supersede that of health anxiety. Cognitive-behavioral
intervention that targets fears of anxiety sensations has been found to be particularly
efficacious in reducing anxiety sensitivity (Otto & Reilly-Harrington, 1999), and this
could be implemented as the first step in a treatment programme that could move on
to target the maladaptive beliefs associated with health anxiety (S. Taylor &
Asmundson, 2004). Such implications about treatment are discussed in greater detail
in the following chapter.

Alternative mediation models. It has been argued that alternative mediation
models with theoretical grounding should also be tested in mediation analyses (Kline,
2011). Indeed, results from the current studies also suggest that other variables may
serve as mediators for the relationship between alexithymia and health anxiety For
example, the involvement of physical concerns in anxiety sensitivity in the mediation
equation obtained in the current study indicates that an association between
alexithymia and health anxiety most likely occurs when bodily sensations are arousalreactive, that is, the product of emotional arousal (Mueller & Alpers, 2006). It would
be interesting to explore whether symptoms that are not the product of emotional
arousal produce the same mediating effect. In such a situation, individuals that have
difficulty identifying feelings might also develop dysfunctional attention to, and
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subsequent concern over, benign bodily sensations that are not the product of
emotional arousal, and this in turn might lead to health anxiety. Future research might
examine whether other constructs that encompass a concern over such arousal nonreactive sensations would provide a similar mediation function such as whether these
constructs serve as mediators through which alexithymia is related to health anxiety.
Somatosensory amplification (Barsky et al., 1990) and body vigilance (Olatunji,
Deacon, Abramowitz, & Valentiner, 2007) are two such constructs that refer to the
experience of, and attention to, non-arousal-reactive normal or benign physiological
sensations as particularly heightened, noxious, and distressing.
It has also been suggested that rather than anxiety sensitivity occurring as a
result of the fear of the physiological symptoms that alexithymics misinterpret, it is
the fear of the consequences of emotional arousal that causes alexithymics to constrict
their emotional experience, thus bringing about alexithymia (Devine et al., 1999;
Zeitlin & McNally, 1993). In order to test such suggestions in relation to health
anxiety, a model could be constructed where anxiety sensitivity serves as the
independent variable, with alexithymia as the mediating variable, followed by health
anxiety as the dependent variable. It is unlikely that such a model, where secondary
alexithymia that arises out of a fear of emotional symptomatology would develop into
health anxiety, but future studies could seek to test such a model to determine if such
a relationship is feasible.

Summary
Overall, results from the current study do suggest that anxiety sensitivity, or at
least its physical and cognitive concerns domains, does play a part in mediating the
relationship between alexithymia and health anxiety. Specifically, indirect effects
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were located for the alexithymia domains of difficulty identifying feelings and reduced
emotionalizing. The similarity in pattern of results between two different samples is
encouraging because both studies have employed different measures of alexithymia
and anxiety sensitivity in their investigations. To the author’s knowledge, the present
investigation represents a first in the exploration of potential mediators, and may be
valuable in contributing to a better understanding of the putative relationship being
investigated in the dissertation.
However, there are limitations to the current study, and further research that
will have to be conducted to firmly establish what has been observed here. Firstly, a
few inconsistencies have to be addressed. The indirect effects detected for the
difficulty identifying feelings-anxiety sensitivity-health anxiety model were only
limited to groups lower in alexithymia level when split as a function of alexithymia
group and gender (i.e., nonalexithymic male and female groups, intermediate male and
female groups). This is in contrast to findings where mediation was found for all
groups when analysis was carried out on alexithymia groups as a whole. Additional
validation will thus have to be carried out to determine the specific groups and/or
conditions under which there are significant indirect effects.
Another limitation is sample equivalency, where the samples of both Studies
3a and 3b were found to differ in ratings in difficulty identifying feelings, physical and
cognitive concerns, and health anxiety among the alexithymic groups. These
differences would have therefore affected the context in which findings here can be
interpreted. It was previously suggested that such differences may stem from the more
lenient cutoffs employed to split Study 2’s sample into extreme groups, which resulted
in a higher percentage of the sample in the alexithymic group. It may thus be that any
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observed differences in patterns of mediation found between both studies were due to
such differing characteristics.
Despite such limitations though, the current studies do indicate that there are
meditative relationships present between alexithymia and health anxiety, and they do
suggest that anxiety sensitivity, or at least certain aspects of it, may mediate the
putative relationship. These findings bear further implications when considered
together with results from the previous studies in the dissertation and will be discussed
in the next chapter.
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General Discussion

The current research program constitutes an exploratory investigation into the
relationship between alexithymia and health anxiety. It has been theoretically
suggested that when emotional arousal occurs within an alexithymic individual, the
difficulty in matching the physiological sensations that occur with the emotional
arousal may lead the alexithymic to perceive that such sensations are the result of
illness (G. J. Taylor et al., 1997). When such misinterpretation of somatic sensations
endure, a maladaptive cycle may be established that is characteristic of health anxiety
(Salkovskis & Warwick, 2001; Warwick, 1989). The studies in this dissertation have
thus sought to firstly ascertain if alexithymia is indeed related to health anxiety, and
then to investigate such a relationship in greater depth. A summary of the method and
results of each study will first be provided below. This will be followed by a discussion
about the theoretical and treatment implications of the integrated findings with regard
to aims and hypotheses of the dissertation. Finally, the dissertation will end with
consideration of the wider implications of the current findings.

Summary of Studies
In the first part of the dissertation, Studies 1 and 2 ascertained whether
alexithymia was related to health anxiety. Specifically, both studies aimed to
investigate whether firstly, levels of health anxiety were higher in individuals deemed
to have higher levels of alexithymia, and secondly, whether alexithymia was related
to health anxiety. To this end, Study 1 employed the 20-item Toronto Alexithymia
Scale (TAS-20) as a measure of alexithymia, and the Short Health Anxiety Inventory
(SHAI) as a measure of health anxiety. The community sample was split into three
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alexithymia groups (alexithymic, intermediate alexithymic, and nonalexithymic),
based on cutoff criteria for the TAS-20 (G. J. Taylor et al., 1997) and both aims above
were explored as a function of alexithymia group and gender. Results from Study 1
indicated that alexithymics had indeed indicated higher levels health anxiety as
compared to nonalexithymics and intermediate alexithymics. Furthermore, two sets of
relationships were found among alexithymics when domain-specific effects were
explored. In the first, alexithymic males who reported having greater difficulty
identifying feelings also reported higher levels of health anxiety. In the second, both
alexithymic males and females who reported higher levels of externally oriented
thinking also reported lower levels of health anxiety. Furthermore, these relationships
were not able to be controlled for by depression and anxiety.
Study 2 then attempted to validate and extend Study 1’s findings by employing
the Bermond-Vorst Alexithymia Questionnaire (BVAQ) as a measure of alexithymia.
The BVAQ not only served as an alternative measure of alexithymia, but also offered
a way to measure an affective dimension of alexithymia through two subscales that
tapped into the domains of reduced fantasizing and emotionalizing. The BVAQ thus
contains five subscales that reflect the five domains of difficulty identifying feelings,
difficulty describing feelings, reduced analysis of feelings (a subscale analogous to
that of externally oriented thinking), reduced fantasizing, and reduced emotionalizing.
A separate community sample was recruited for Study 2, and this was also split into
three groups based on alexithymic severity – alexithymics, moderate alexithymics,
and nonalexithymics. As no cutoff for the BVAQ has yet been established, extreme
groups were formed based on the criterion of one standard deviation from the mean.
Again, analyses were conducted as a function of alexithymia group and gender.
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Results for Study 2 were mixed in validating the results of the previous study.
Contrary to expectations, individuals in the alexithymic group did not report
significantly higher levels of health anxiety as compared to individuals in the other
two groups, even though the highest scores on the SHAI were found for the
alexithymic group. Nevertheless, in full agreement with findings from Study 1, higher
self-reported levels of difficulty in identifying feelings and reduced analysis of
feelings were associated with higher and lower levels of health anxiety respectively
among alexithymic males. However, while increased externally oriented thinking was
associated with lower reported levels of health anxiety among the alexithymic female
group in Study 1, this was not the case for the domain of reduced analysis of feelings
in Study 2. Instead, difficulty in becoming emotionally aroused to emotional stimuli
was associated with a decrease in health anxiety among the same group of alexithymic
females. Again, all significant relationships were not affected by depression and
anxiety.
Although the findings of both Studies 1 and 2 were not in complete agreement,
there was enough concordance to suggest that alexithymia is related to health anxiety
through at least two of its traits – having difficulty identifying feelings, and a thinking
style that diverts attention away from inner emotional processes (i.e., externally
oriented thinking and reduced analysis of feelings). These results can be taken to
possess some level of robustness, because the two studies were conducted with
different samples from chronologically different periods; furthermore, different
measures of alexithymia were employed for each study. A third relationship may also
be proposed, between a reduced capacity to become emotionally aroused and health
anxiety, but further study is required to substantiate the existence of such an
association.
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Study 3 sought to extend these observations by exploring the relationship
between alexithymia and health anxiety in greater depth, via the examination of the
presence of indirect effects. An overall mediation model was postulated, whereby
anxiety sensitivity would mediate the relationship between alexithymia and health
anxiety. It was hypothesized that the anxiety sensitivity dimension of concern about
the physical consequences of emotional arousal and the alexithymia domain of
difficulty identifying feelings would be specifically implicated in the mediation
model. Nevertheless, all dimensions and domains of anxiety sensitivity and
alexithymia were tested. These models are displayed in Figures 1 and 2 of Study 3.
The study was split into two parts, with Study 3a employing the Anxiety Sensitivity
Index in its tests for indirect effects in the sample used in Study 1; Study 3b utilized
the Anxiety Sensitivity Index-3 in its examination of mediation in Study 2’s sample.
Two patterns of indirect effects were observed among two domains of
alexithymia – the first pattern supported the hypothesis where concern about the
physical consequences of emotional arousal mediated the relationship between
difficulty identifying feelings and health anxiety; additionally, the dimension of
concern about the cognitive consequences of emotional arousal was also implicated as
a significant mediator. For the sample in Study 3a, these indirect effects were found
for all groups when the sample was split as a function of alexithymic severity, and also
when split by gender, but not for all groups when split as a function of both alexithymic
severity and gender. Furthermore, mediation involving the difficulty identifying
feelings domain was only located in some groups in Study 3b (the nonalexithymic and
moderate alexithymic groups; the female group). Thus the results from Study 3b only
partially confirmed the findings of Study 3a.
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The second pattern of mediation involved the physical concerns dimension
again mediating the relationship between the reduced capacity to emotionalize and
health anxiety. This pattern was consistently found among all groups based on
alexithymic severity, and also for all groups of females whether split by gender alone,
or as a function of both alexithymic severity and gender; no significant indirect effects
were observed among males in any grouping in the sample. Thus in combination,
Study 3 provides preliminary confirmation that specific dimensions of anxiety
sensitivity (namely physical and cognitive concerns) do mediate the relationship
between certain domains of alexithymia (difficulty identifying feelings, reduced
emotionalizing) and health anxiety. However, these results require validation, and the
level of severity and gender among which such indirect effects occur has yet to be
firmly established.

Theoretical Implications
A number of theoretical implications may consequently be derived from the
current set of findings.

A new proposed model. In support of the hypothesis, greater difficulty
identifying feelings was found to be associated with higher reported levels of health
anxiety throughout all three studies of the dissertation. The fact that strong associations
were observed between this particular domain and health anxiety among alexithymics
(males), and that significant indirect effects were obtained for this domain in particular
suggests its primacy in the putative relationship. This is not surprising given that
previous studies conducted with health anxiety and related constructs have also found
difficulty identifying feelings plays a primary role in their hypothesized relationships
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(Duddu et al., 2003; Lumley, Ovies, et al., 1996; Shahidi et al., 2012). It may therefore
be suggested that the mechanism through which alexithymia as a whole relates to
health anxiety, implicitly refers to just the domain of difficulty identifying feelings,
which serves as the starting point from which alexithymia may associate with health
anxiety. Drawing from the significant mediation models found in the current
dissertation, the following mechanism may be proposed.
Within an alexithymic, the cognitive-experiential system responsible for
emotional responding is thought to be impaired, leaving the alexithymic with only
behavioral and physiological systems with which to experience emotional arousal
(Lane et al., 1997; Sifneos et al., 1977; G. J. Taylor, 2000). Thus, in the face of
affective triggers, there is a difficulty in attributing the physiological symptoms that
result from emotional arousal with corresponding affective events of schemas. A
paucity of experiential awareness of feeling states develops, which is operationalized
as a difficulty in identifying feelings (Sifneos et al., 1977; G. J. Taylor, 2000).
Increased frustration ensues, both internally – due to the difficulty to resolve
uncomfortable physiological emotional reactions – and interpersonally – as the lack
of personal experience with emotions is expressed as poor or inappropriate responding
to interpersonal situations (Sifneos et al., 1977; G. J. Taylor, 2000). This frustration
elicits further arousal, producing more physiological symptoms, which the
alexithymic is unable to deal with (Sifneos et al., 1977).
A basis for the development of a cognitive bias towards the somatic sensations
of emotional arousal is established, whereby the alexithymic continually experiences
the physiological responses of such frustration (or other emotions), but does not
register them as subjective experiences of emotions (Lundh & Simonsson-Sarnecki,
2002; Owens et al., 2004; G. J. Taylor, 2000). The attention that is directed towards
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somatic sensations could then translate into a misconception that the experience of
such (yet unresolved) symptoms could lead to harmful circumstances (McNally, 1999;
Reiss, 1991). Specifically for the current proposed model, fears that the physical (e.g.,
rapid heartbeat, breathlessness, gastrointestinal discomfort) or cognitive (e.g., poor
concentration, blanking out, unclear thoughts) manifestations of emotional arousal
signal impending danger may develop (McNally, 1999; Reiss, 1991). The cycle is
reinforced, whereby such fears give rise to more physiological byproducts, which are
now not only unable to be accredited to feelings of anxiety, but which also contribute
to further anxiety sensitivity.
The process above then sets the stage for emotional activation to serve as
triggering events, in which the experience of arousal results in the misinterpretation of
benign physiological sensations as indications of catastrophic harm in the form of
illnesses (Fergus & Bardeen, 2013; Lumley, Stettner, et al., 1996; Olatunji, WolitzkyTaylor, et al., 2009; Salkovskis & Warwick, 2001; G. J. Taylor et al., 1997; S. Taylor
& Asmundson, 2004; Warwick, 1989). Additionally, the selective attention and
hypervigilance towards somatic sensations that is characteristic of health anxiety
(Salkovskis & Warwick, 2001; S. Taylor & Asmundson, 2004; Warwick, 1989), also
augments and adds to the persistence of the maladaptive cycle. It is thus through such
a mechanism that alexithymia (via difficulty identifying feelings) has been found, in
the current dissertation, to be related to health anxiety through anxiety sensitivity (via
physical and cognitive concerns). However, this model does require further validation,
and future studies may seek to perform further evaluations on the current model.

Domain specific relationships. The current results have also revealed inverse
relationships between certain domains of alexithymia and health anxiety. Specifically,
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having an externally oriented thinking style, being unwilling to analyze feelings, and
a reduced capacity to become emotionally aroused was also found to be associated
with a lower degree of health anxiety in the current dissertation. These findings were
unexpected given the lack of any previous indication that these alexithymic traits may
be related to health anxiety in such a manner (e.g., De Gucht & Heiser, 2003; Lumley,
Ovies, et al., 1996). Nevertheless, they may not be surprising when the natures of the
various alexithymia domains are considered. Having difficulty identifying and
describing feelings pertain to the elicitation of self-evaluations about the inner
emotional life of the respondent (Parker et al., 1993; Sifneos et al., 1977). In contrast,
an externally oriented thinking style involves focusing on external phenomena to the
exclusion of internal states and stimuli (Parker et al., 1993; Sifneos et al., 1977).
Similarly, the domain of reduced analysis of feelings is operationalized within the
BVAQ as an unwillingness to consider feeling states (Bermond et al., 2007; Vorst &
Bermond, 2001).
It is not surprising then that the domains of externally oriented thinking and
reduced analysis of feelings have been found to associate inversely with somatic-based
constructs (Nakao et al., 2002). Constructs such as somatosensory amplification,
somatization, and health anxiety require attention to be brought onto inner
physiological sensations, and for such an awareness to be subsequently misinterpreted
as noxious signals (Barsky, Goodson, Lane, & Cleary, 1988; Kellner, 1990).
Therefore, it may be suggested that possessing a utilitarian thinking style or being
disinclined towards the contemplation of inner states will hinder the somatic products
of emotional arousal from being noticed, thereby reducing the probability that any
misinterpretation may occur.
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Studies have also consistently found a muted cognitive-experiential response
to emotional stimuli, indicating that alexithymics do not experience emotional arousal,
at least on a cognitive level (Luminet et al., 2004; Roedema & Simons, 1999). This is
important because there is some evidence that alexithymics do undergo physiological
arousal in response to emotional stimuli (Luminet et al., 2004), and even then at greater
levels than nonalexithymics (Nandrino et al., 2012). The evidence with regard to
physiological arousal is still not conclusive, but it may be speculated from such
research that individuals who are cognitively unaware of emotional arousal would not
be in a position to even experience the anxiety that may be associated with the
misinterpretation of the somatic symptoms of emotional arousal; therefore this
particular domain may be inversely associated with health anxiety. Results here do
support such a speculation, but they remain preliminary findings, given that no other
study has investigated such a relationship.
In extending such speculation, it may even be suggested that the various
domains of alexithymia may function differently to one another. In fact, in the current
set of studies each domain of alexithymia was found to produce a different set of
results as compared to the other domains. The fact that this occurred with multiple
constructs (health anxiety, anxiety sensitivity, depression, anxiety) examined in the
current studies signifies that such domain-specific effects may be expected in other
investigations involving alexithymia. Indeed, there is substantial evidence out there
that when measured with the TAS, the externally oriented thinking domain returns
results that differ from the other two domains of difficulty identifying and describing
feelings (e.g., Deary et al., 1997; Lumley & Norman, 1996; Lumley, Ovies, et al.,
1996; Modestin et al., 2004; Waller & Scheidt, 2004). Further investigation is needed
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to ascertain the presence of any such patterns of differential relations between
alexithymia and other constructs.
To this end, it may be important that alexithymia is examined through each
domain, in addition to the construct as a whole. Previous studies that have not
conducted domain-specific investigations of the putative relationship may not have
detected both the positive and inverse relationships that have been revealed in the
current dissertation. In fact, this may even account for the lack of significant
relationships found in some studies (e.g., Lundh & Simonsson-Sarnecki, 2001b;
Millard & Kinsler, 1992) – if there are opposing relationships present among the
various domains (or their representative subscales), these associations may cancel
each other out when alexithymia is examined in its entirety (as an overall measure). It
is therefore imperative that future studies involving the alexithymia construct consider
domain-specific effects, in order to obtain a more precise understanding of the
interplay between each alexithymia domain and the construct in question.

The nature of the putative relationship. Given then the overall pattern of
results, theoretical consideration should be afforded to the possibility that alexithymia
may not be related to health anxiety, at least not in the original manner that has been
proposed. Specifically, two possibilities may be contemplated as to the nature of the
putative relationship, the first being that the relationship may be characterized not as
a positive but rather as an inverse one – alexithymia is not associated with the
misinterpretation of somatic symptoms as signs of illness, but actually hinders it. A
number of observations in the current dissertation lend themselves to such a
conjecture. For one, there is a consistent pattern of inverse relationships between the
domains of externally oriented thinking and reduced analysis of feelings, across the
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studies in the current dissertation; additionally, an inverse relationship has been
detected with the domain of reduced emotionalizing in the second study. Taking this
finding into account would imply that there are more domains of alexithymia that are
inversely associated with health anxiety, as there are domains that are positively
related to health anxiety (that is, the single domain of difficulty identifying feelings).
Thus, not only would possessing an externally oriented thinking style or a
disinclination to analyze feelings hinder an alexithymic’s attention to inner somatic
stimuli, even if such attention occurs, the alexithymic may not have the capacity to
translate such attention into a cognitive experience of emotional arousal. Furthermore
as mentioned above, there is, admittedly, still no agreement with regard to the
physiological responses of alexithymics to affective stimuli. While some prior
research has noted muted physiological responses to emotional stimuli among
alexithymics (Fukunishi et al., 1999; Neumann et al., 2004), other studies have found
increased activation (Nandrino et al., 2012), while others have found no difference in
arousal between alexithymics and controls (Connelly & Denney, 2007; Stone &
Nielson, 2001). Physiological arousal is a key component of the proposed mechanism
behind the putative relationship examined in the current dissertation – if alexithymics
are truly unable to become physiologically aroused, there may be no somatic
sensations to form any attentional bias (and subsequent misinterpretation) towards in
the first place. Therefore, it is possible that the association between alexithymia and
health anxiety is wholly an inversely one, and that this is carried out through
possessing an externally oriented thinking style that diverts attention away from inner
emotional cues, an unwillingness to take feelings into consideration, and a reduced
capacity to become aroused or experience arousal in response to emotional triggers.

177

The second possibility is that two different processes are in operation, and the
severity of each of the opposing traits will then determine the nature of the
alexithymic’s relationship to health anxiety. Taking into account that the strength of
the relationship between difficulty identifying feelings and health anxiety found across
the dissertation, and that both Studies 1 and 2 have found scores on difficulty
identifying feelings to be inversely related to scores on the subscales for externally
oriented thinking, reduced analysis of feelings, and reduced emotionalizing, this latter
circumstance seems more plausible. However, there may be a caveat: where positive
correlations between difficulty identifying feelings and health anxiety have been
found, they have been observed only for male alexithymics. What this signifies is that
the proposed mechanism through which alexithymia relates to health anxiety may only
be pertinent to a subset of the entire population (i.e., alexithymic males). However, as
no other study has examined the hypothesized relationship as a function of alexithymic
severity and gender, further studies need to be conducted to ascertain whether
alexithymia is positively related to health anxiety only for certain subgroups.
Nevertheless, the wider implication of this possibility is that whether an alexithymic
develops health anxiety would depend on the nature and severity of the specific
alexithymic traits that one possesses.
Experimental studies could prove useful in disentangling and testing the nature
of the putative relationship. For example, two groups of individuals could be identified
– those with high difficulty in identifying feelings but who do not engage in externally
oriented thinking, are willing to analyze their feelings and emotionalize, and those
who do not have difficulty identifying feelings but who possess an externally oriented
thinking style, are disinclined to consider their feelings and have a low capacity to
emotionalize. These groups can then be compared on variables such as neural or
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physiological activation, or cognitive responses to health anxiety-related stimuli. If
two opposing processes are in operation, the former group would display an
association with health anxious stimuli, while no significant response would be
elicited from the latter group.

Etiology of alexithymia. The possibility of two opposing processes at play in
alexithymia may also have implications on the etiology of alexithymia. The current
state of research suggests that anterior cingulate cortex (ACC) dysfunction may lead
to difficulty in consciously experiencing emotions among alexithymics (Lane et al.,
1997; Moriguchi & Komaki, 2013; van der Velde et al., 2013). However, the nature
of such dysfunction has not been firmly established, with one review pointing to lower
activation in the ACC (Moriguchi & Komaki, 2013), and another meta-analysis
indicating higher activation (van der Velde et al., 2013). The above-mentioned
proposal of two opposing processes within alexithymia may be able to account for the
discrepancy in findings.
In particular, it may be speculated that the ACC may have different levels of
activation that translate to correspondingly separate alexithymic traits based on the
origin of the emotional stimuli. Specifically, studies which found higher activation of
the ACC presented emotional stimuli in a physical context such as with pain
stimulation (Kano & Fukudo, 2013; Moriguchi & Komaki, 2013). Such stimulation
would elicit internally-generated emotions, and may be linked to the trait of having
difficulty identifying feelings, where the focus is on processing internally-driven
emotional stimuli.
In contrast, lower activation of the ACC was observed in studies where only
externally-oriented emotional stimuli (e.g., pictures) were presented (van der Velde et
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al., 2013). It is reasoned that the absence of emotional stimuli in a physical context
may contribute to this lowered of activation (Kano & Fukudo, 2013; Moriguchi &
Komaki, 2013) This may result in alexithymics having difficulty responding
emotionally (i.e., emotionalizing) to external emotional stimuli; similarly, lower
activation would also translate to an externally-oriented focus away from the analysis
of any internal feeling states.
Indeed, other possibilities to account seemingly opposing alexithymic traits
also exist. There may be other neurobiological structures or processes that are
separately involved with both opposing processes. Nevertheless, findings from the
current dissertation may point to more complex etiology of alexithymia, which may
be further studied and established.

Treatment Implications
The proposed investigations above would indeed provide more clarity as to the
nature of the relationship between alexithymia and health anxiety. However, until they
are carried out, findings from the current dissertation still point to a relationship
whereby difficulty in identifying feelings is related to health anxiety – a relationship
that is mediated by anxiety sensitivity. This indirect effect implies an increased
complexity in treating alexithymic clients who present not only with health anxiety,
but also with anxiety sensitivity. Intervention has been noted to be particularly
challenging for each of the three disorders. There are at least three ways in which
alexithymia may interfere with or impede the therapeutic process (Speranza, Loas,
Guilbaud, & Corcos, 2011), but these may be generalized to the difficulties faced in
the treatment of health anxiety and anxiety sensitivity as well.
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The first issue concerns treatment acceptance and adherence. For the
alexithymic, an unwillingness to seek therapeutic help may be due to a lack of insight
(Speranza et al., 2011). In particular, it has been suggested that possessing an
externally oriented thinking style hinders treatment efficacy because of the lower level
of significance that is ascribed to emotions (Rufer, Moergeli, Moritz, Drabe, & Weidt,
2014; Speranza et al., 2011). Indeed, the corresponding EOT subscale on the TAS-20
has been found to predict non-attendance of treatment among alexithymics (Rufer et
al., 2014). Accordingly, it would not be surprising if an unwillingness to contemplate
emotions (reduced analysis of feelings domain), and a limited capacity to become
emotionally aroused (reduced emotionalizing domain) also contribute to lower rates
of treatment seeking and poorer therapeutic outcomes, primarily through a
disengagement in the emotional process. Similarly, treatment seeking may be an issue
for individuals with health anxiety. While visitations to primary health providers are
common among the health anxious, encouraging them to partake in psychotherapeutic
intervention is thought to be challenging (S. Taylor & Asmundson, 2004). To be sure
there has been no strong empirical indication as to the rates at which health anxious
individuals actively participate in psychological intervention (S. Taylor &
Asmundson, 2004). However, it has been suggested that some health anxious patients
may perceive mental health referrals as an indication that their fears are illegitimate
and are being dismissed (S. Taylor & Asmundson, 2004).
Additionally, therapeutic outcomes are affected by both individuals involved
in the therapeutic alliance. Alexithymics present as difficult individuals to engage with
– the alexithymic client is one who is distressed but unable to identify and
communicate the nature of such distress to the therapist or other (therapeutic group)
clients beyond vague complaints (Ogrodniczuk et al., 2011). This may be exacerbated
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during intervention where emotions elicited by psychotherapy itself are not able to be
adequately identified and verbalized, the outcome of which is an increase in
physiological symptoms but with no efficacious resolution of these sensations
(Speranza et al., 2011). Moreover, alexithymics have been observed to be easily
frustrated, irritable, and impulsive, and to employ maladaptive ego defenses (e.g.,
projection, denial, passive-aggression, acting-out), further hindering the process and
leading to more frustration (Parker et al., 1998; Tacon, 2001). Thus, features of
alexithymia such as difficulty in identifying and describing feelings have been found
to predict poorer or negative longitudinal (eight months to three years) improvement
in patients with eating disorders (De Panfilis et al., 2007; Speranza et al., 2007),
functional gastrointestinal disorders (Porcelli et al., 2003), and various psychiatric
disorders (McCallum et al., 2003).
Correspondingly, the various features of health anxiety may hinder the
progress of therapy. The cognitive behavioral model of health anxiety in particular, is
centered around illness-related perceptions that may contribute to the development
and maintenance of maladaptive beliefs about having an illness (Salkovskis &
Warwick, 2001; Warwick, 1989, 2004). Accordingly, research has shown illness
perceptions to play a significant part in outcomes (Frostholm et al., 2007; Petrie &
Weinman, 2006). As an example, for patients with medically unexplained illness,
perceiving their symptoms as having major consequences, being indicative of a longterm illness, and leading to poor emotional states, predicted worse physical and mental
health at 12- and 24-months follow-up (Frostholm et al., 2007). Additionally, these
patients reported more negative illness perceptions and poorer health than all other
patients at all time points (Frostholm et al., 2007). Patients have also been observed to
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be less reassured by positive medical results if they have previously formed negative
illness perceptions (Donkin et al., 2006).
The third challenge in the provision of treatment is the way in which therapists’
reactions to the client are affected by the various disorders. This is especially so with
alexithymia (Ogrodniczuk et al., 2008, 2011; Speranza et al., 2011). For one, a paucity
of interpersonal functioning among alexithymics may lead therapists to form a
negative impression of their clients (e.g., detached, dull, frustrating), which hinders
the establishment of the therapeutic alliance (Ogrodniczuk et al., 2011). This lack of
interest or progress in therapy may lead to frustration, and even affect therapists’ sense
of competence at aiding their client (Ogrodniczuk et al., 2011). There is thus an
increased risk that therapists may then develop a lack of interest the outcomes of
therapy, consequently behaving in ways that lead to inefficacious results, or to the
termination of psychotherapy (Ogrodniczuk et al., 2008, 2011). A series of mediation
experiments by Ogrodniczuk and colleagues (2005, 2008) have provided a strong
indication as to the crucial role therapists’ reactions play in terms of treatment
outcomes for alexithymics. In one study, higher scores on the domains of difficulty
describing feelings and externally oriented thinking were found to lead to poorer
general symptoms, social-sexual maladjustment and the failure to meet personalized
targets in a group therapy setting, but this was mediated by unfavorable therapists’
reactions towards their alexithymic clients in the form of perceiving them to have
fewer positive qualities, lower client-therapist compatibility, and lower contribution
to the group (Ogrodniczuk et al., 2005). Another study on group therapy then found
high scores in the same two domains of alexithymia to lead to greater negative
evaluations by therapists towards clients, and this was mediated by lower ratings of
positive expressions (as rated by other group members) (Ogrodniczuk et al., 2008).
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Notably, the mediation models in both of these studies accounted for a third to a half
of the direct effect of alexithymia on therapeutic outcomes (Ogrodniczuk et al., 2005,
2008).
Subsequent studies have since reinforced their findings. Speranza et al. (2011)
observed alexithymic patients with eating disorders were perceived to, and indeed
received more treatments of any kind – pharmacotherapy, psychotherapy,
pharmacotherapy and psychotherapy, and hospitalization – and more antidepressants
than nonalexithymic patients, even in the absence of significant differences in clinical
and depressive severity between both alexithymic and nonalexithymic patients.
However, if patients became alexithymic during follow-up, they tended to be rehospitalized more and received psychotherapy less than nonalexithymics (Speranza et
al., 2011). Health anxiety has also traditionally been regarded as a chronic disorder
that is either untreatable or difficult to treat (Eilenberg, Kronstrand, Fink, &
Frostholm, 2013; Warwick, 2004), and only in recent times have empirical
investigations been conducted into the treatment of health anxiety (S. Taylor &
Asmundson, 2004). Because of the challenge in treating health anxiety, professionals
may tend to shun away from treating individuals with severe health anxiety.
Therefore, formulating or prescribing psychotherapeutic interventions may be
challenging when treating an alexithymic individual who presented with anxiety
sensitivity and health anxiety. However, some indication as to the components that
should be incorporated into therapy may be derived from the findings with regard to
indirect effects in the current dissertation. As the concerns about both the physical and
cognitive concerns about emotional arousal were found to mediate the link between
having difficulty identifying feelings and health anxiety, it may be proposed that any
intervention should:
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(a) Possess components that attempt to link the physiological and cognitiveexperiential systems of physiological responding.
(b) Address the misattributions of the sensations of anxiety to beliefs about
negative physical and cognitive concerns.
(c) Alter maladaptive beliefs about having an illness that are associated with
such sensations.

Targeting anxiety sensitivity is important because, as previously suggested, the
construct represents a higher-level expression of anxiety (Norton & Mehta, 2007;
Norton et al., 2005; Sexton et al., 2003), and successful treatment of this fear
associated with emotional arousal may assist in recovery from lower-level fears such
as health anxiety (Fergus & Bardeen, 2013). Anxiety sensitivity could therefore
present as a vulnerability factor for a range of disorders, including both alexithymia
and health anxiety (Fergus & Bardeen, 2013; Mitchell, Capron, Raines, & Schmidt,
2014; Norton & Mehta, 2007; Norton et al., 2005). In fact, it may be proposed that a
reduction in the misattribution of the byproducts of emotional arousal with impending
physical and cognitive harm, may serve to blunt the attentional bias that alexithymics
possess towards physiological arousal symptoms. Therefore, addressing anxiety
sensitivity may constitute a primary point from which therapeutic intervention may
begin. To this end, it is encouraging that a number of interventions have proven to be
efficacious in addressing anxiety sensitivity. Interoceptive exposure in particular, is
generally regarded to be a crucial component for anxiety sensitivity intervention
(Keough & Schmidt, 2012). The procedure involves repeated exposure to feared
bodily sensations of arousal until habituation is obtained (Schmidt et al., 2007).
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Reduction in self-report levels of anxiety sensitivity has been achieved with just a
single session of a computerized intervention program incorporating interoceptive
exposure; additionally, these gains were sustained through follow-up periods of up to
six months after treatment (Keough & Schmidt, 2012; Mitchell et al., 2014; Schmidt
et al., 2007). Employing this intervention could prove useful in tackling the
misconception that arises from alexithymia about adverse physical and cognitive
effects of somatic sensations, thereby breaking the link between alexithymia and
anxiety sensitivity. Without the fear of the physiological symptoms of emotional
arousal, the development of health anxious maladaptive beliefs stemming from such
misattributions could also be halted. Furthermore, a one-hour computer-based
intervention such as this may be conducted from home, providing greater access to
clients, thereby increasing acceptance and adherence (Keough & Schmidt, 2012).
It is speculated here that a reduction of anxiety sensitivity will eliminate or
reduce the higher-order fear that serves as a specific vulnerability for the lower-order
health anxiety. This should, at the very least, render the treatment of health anxiety
easier. One advantage is that health anxiety among alexithymics in both of the current
samples does not appear to be as severe as that of a clinically health anxious population
(Alberts, Hadjistavropoulos, Jones, & Sharpe, 2013) – a fact which has been suggested
to lead to better prognosis (S. Taylor & Asmundson, 2004). Nevertheless, a number
of approaches have shown promise in the treatment of health anxiety. More recently,
a new form of cognitive behavioral treatment in the form of acceptance and
commitment therapy (ACT) has also been shown to provide good prognosis for
individuals with health anxiety. Instead of focusing on breaking or changing the
content of dysfunctional thoughts and behaviors, ACT aims to empower the individual
to recognize and accept noxious inner experiences (e.g., thoughts, feelings,
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sensations), rather than engaging in experiential avoidance – attempts to suppress,
control or eliminate – which may lead to or exacerbate psychopathology (Eilenberg et
al., 2013). Significant reductions in self-reported health anxiety have been achieved in
an uncontrolled pilot study employing ACT in a group format – there was a 49%
decrease in health anxious symptoms, and 78% of group participants indicated an
improvement in quality of life; furthermore, such improvements were sustained after
three- and six-month follow-ups (Eilenberg et al., 2013).
Finally, treatment options should also include interventions that address
alexithymia. As with health anxiety, alexithymia has been observed to respond poorly
to dynamic and insight oriented psychotherapy (Grabe et al., 2008; Rufer et al., 2010;
G. J. Taylor et al., 1997), but a variety of treatments ranging from emotional
intelligence training (Hatamzadeh, Molaie, & Shahidi, 2012), to group psychotherapy
(Beresnevaite, 2000), to mixed group and individualized therapy (Grabe et al., 2008),
and skill-based training (Kennedy & Franklin, 2002) have been proposed to reduce
the severity of alexithymia in individuals. These interventions have generally
produced reductions in self-reported or observer-rated alexithymia that have persisted
at follow-ups of one to 24 months (Beresnevaite, 2000; Hatamzadeh et al., 2012;
Kennedy & Franklin, 2002). In line with addressing the various domains of
alexithymia, such treatments have a few focuses in common: improving the capacity
to identify, understand, and communicate feelings (e.g. through role play or nonverbal
communication), increasing intra- and interpersonal engagement (e.g., via the
verbalization of the emotional states and problems of the self and others), and to
replace externally oriented thinking with cognitions about the inner self (Beresnevaite,
2000; Grabe et al., 2008; Hatamzadeh et al., 2012; Kennedy & Franklin, 2002).
Furthermore, many of these efficacious interventions have taken place in group
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therapy, where alexithymics may be afforded greater opportunity for interpersonal
emotional observation and interaction (Beresnevaite, 2000; Grabe et al., 2008; G. J.
Taylor et al., 1997); interestingly, patients that have elected for group psychotherapy
have been found to be more alexithymic than patients choosing to attend individual
therapy (Ogrodniczuk et al., 2011), suggesting that a group setting may provide a
natural fit to alexithymics.
The treatment options presented so far have been specific to each construct,
but a therapeutic modality that has proven to be efficacious for all three constructs is
that of cognitive behavioral therapy (CBT), which targets cognitions and behaviors
that are central to disorders, through the challenging of maladaptive beliefs, behavioral
experiments, graded exposure and relaxation training (Eilenberg et al., 2013). Various
forms of CBT have been shown to reduce the expression of alexithymic traits (de Haan
et al., 2011; Rufer et al., 2010), lower anxiety sensitivity (Smits, Berry, Tart, &
Powers, 2008), and decrease health anxiety (Eilenberg et al., 2013; Warwick, 2004).
A case may then be made for the use of CBT to engage the various issues stemming
from all three constructs. A CBT programme could be conducted in both group and
individual settings, and include components for clients to identify and describe the
intensity and quality of emotions (e.g., Rufer et al., 2010), and to develop mindfulness
and acceptance of feelings and bodily sensations (e.g., Eilenberg et al., 2013). As
mentioned, CBT may be delivered in short span of time with minimal resource
requirements (Keough & Schmidt, 2012; Mitchell et al., 2014; Schmidt et al., 2007),
and importantly, has been shown to increase acceptance and compliance with
alexithymic patients (de Haan et al., 2011; Rufer et al., 2010). Consequently the risk
of any negative reactions from the therapist may then be reduced (Ogrodniczuk et al.,
2011; Speranza et al., 2011). Such advantages render CBT a promising mode of
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treatment for the specific type of alexithymic, anxiety sensitive, and health anxious
individual implicated in the current dissertation.

Other Considerations
Besides theoretical and treatment implications, other considerations and
limitations may be derived from the current dissertation, which could assist in the
conduct of future investigations.

Depression and Anxiety. Domain-specific effects were found when
depression and anxiety were taken into account. Previous investigations of the putative
relationship between alexithymia and health anxiety that have controlled for these two
constructs have recorded a mixed set of results – some have observed a significant
relationship to disappear after control (Hintikka et al., 2001; Honkalampi et al., 2000),
while others have detected a decrease in the magnitude, but not significance, of
correlations between alexithymia and health anxiety (Bagby et al., 1986; Lipsanen et
al., 2004; Parker et al., 1991; Shahidi et al., 2012). This occurred primarily with the
domains of difficulty identifying and describing feelings, but not externally oriented
thinking.
The same domain-specific pattern was found here, with only these two
domains being able to be accounted for by depression and anxiety. The significance
of correlations with the other domains such as externally oriented thinking, reduced
analysis of feelings, and reduced emotionalizing were not affected by such control.
Interestingly, these domains were all inversely associated with health anxiety,
suggesting that depression and anxiety may only affect positive associations with
health anxiety. However, such control varied as a function of alexithymic severity,
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occurring

only

in

individuals

who

were

in

the

nonalexithymic

and

intermediate/moderate alexithymic groups. Neither the magnitude nor the significance
of correlations between scores on the difficulty identifying feelings scales and health
anxiety were affected by accounting for depression and anxiety, even though levels of
these two constructs were highest in the alexithymic groups.
Both of these distinct patterns of results may suggest that two different
processes or mechanisms are in operation with regard to depression and anxiety. It has
been argued that overlapping results between alexithymia and depression could be
reflective of the self-reporting of negative self-perceptions in terms of general and
emotional functioning instead of alexithymia (Cohen et al., 1994; Waller & Scheidt,
2004). Such shared variance could be due to the development of alexithymia as an
adaptive reaction to depression, in a bid to suppress trauma experienced through
emotional awareness (Fukunishi et al., 1997; Haviland et al., 1988; T. N. Wise et al.,
1990). Such secondary alexithymia could account for the overlap found for
nonalexithymics and intermediate/moderate alexithymics (Freyberger, 1977;
Haviland et al., 1988; T. N. Wise et al., 1990). In contrast, alexithymia may present as
a true personality trait among those in the alexithymic group. Here, alexithymia exists
co-morbidly with depression and anxiety, therefore retaining its independence from
both constructs.
Previous investigations have not explored the effects of depression and anxiety
on the putative relationship as a function of alexithymic severity, and thus such results
have not been observed consistently. Nevertheless, the speculation above may be
tested in future studies through the factor analysis of self-report measures of
alexithymia, depression, and anxiety among various levels of alexithymic severity.
Among alexithymics, analysis should indicate factor structures that correspond to the
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independence of all three constructs. If scores on the alexithymia measure do indeed
only reflect self-beliefs about emotional functioning among “nonalexithymics” and
“intermediate/moderate alexithymics”, items from all measures may be expected to
load onto the same factor.

Gender. The relationship between genders also represents a topic that requires
further investigation. It has been touched on only to a very limited extent in the current
dissertation, partly limited by the dearth of studies that have investigated gender
differences in alexithymia and health anxiety. In the current investigations, results
have varied between each gender, and have not presented in a clear pattern from one
study to the next, especially for males. For example, in Study 1, females were found
to have greater difficulty identifying feelings as compared to males, while males
tended to have externally-oriented thinking patterns as compared to females. However,
in Study 2, males were found to have higher levels of difficulty analyzing feelings as
compared to females, and there were no gender differences in the level of difficulty
identifying feelings. The small sample sizes for males may have contributed to such
inconsistency, and further study is required to establish the nature and mechanism of
gender differences in alexithymia. Results here do support previous suggestions that
there are gender differences in alexithymia (Levant et al., 2006, 2009), but these have
yet to be consistently established.

The Bermond-Vorst Alexithymia Questionnaire. Consideration must be
given to the newer measure of alexithymia employed for the second community
sample – the Bermond-Vorst Alexithymia Questionnaire. The BVAQ was constructed
as a measure of the affective dimension of alexithymia, as well as to address several
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perceived shortcomings of the widely-used self-report measure of alexithymia – 20item Toronto Alexithymia Scale (Bermond et al., 2007; Vorst & Bermond, 2001). The
BVAQ has proven to be valuable in the examination of reduced capacities to fantasize
and emotionalize, providing a greater understanding of alexithymic traits that have not
been widely measured and considered.
However, a possible drawback of employing the BVAQ for the current
dissertation was the lack of statistically-grounded criteria for cutoffs from which to
construct alexithymic groups, such as that for the TAS-20. Instead, an alternative
cutoff was used to divide up the second sample into three groups for the purposes of
comparison with those in Study 1. This resulted in a higher than normal percentage of
the sample assigned to the alexithymic group in Study 2, which could explain the
finding that mean SHAI scores of that group were also not as high as its corresponding
alexithymic group in Study 1; as a corollary, the level of health anxiety reported by
this group was not significantly different from that of the moderate alexithymic and
low alexithymic groups in Study 2.
Future studies could also employ other ways of splitting samples based on the
BVAQ. As previously elaborated, at least four alexithymia-type groups have been
proposed based on scores of the cognitive and affective factors (Bermond et al., 2007;
Moormann et al., 2008). Such a grouping was not employed here for a couple of
reasons. Firstly, the recommended cutoff criterion for classifying the sample into such
groups was not statistically determined. Secondly, there has been debate about
whether the typological classification of alexithymia represents a useful or even valid
method of investigating the construct (Bagby et al., 2009). Thirdly, and as a matter of
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practical application, the proposed grouping would require a substantially large
sample size5.
Given it represents an alternative to the TAS-20, its ease of administration and
that it is the only self-report measure of alexithymia tapping into the affective
dimension of alexithymia, expansion of its use should be encouraged. However,
further validation and development of the BVAQ should be carried out. Firstly, the
factor structure of the BVAQ needs to be firmly established through factor analytic
techniques. In particular, there is still uncertainly about the validity of the proposed
hierarchical structure factor for cognitive or affective dimensions of alexithymia.
Secondly, cutoffs for the BVAQ should be determined for use in the comparison of
groups of varying alexithymic severity. Indeed, future studies may endeavor to issue
both the TAS-20 and the BVAQ to the same group of respondents, in order to provide
a comparison of the scores of both measures, or even to investigate if corresponding
domains in both instruments correlate with each other; it would also be interesting to
see if both these tools interact differently with the same constructs under investigation.

Singular Method of Assessment. Another limitation is that the current
dissertation employed a singular method of assessment – both the TAS-20 and BVAQ
are self-report instruments. The use of self-report instruments to measure alexithymia
has been criticized, because their use is predicated on the assumption that respondents
are aware of and able to report on their own emotional states. Therefore, alexithymics
who have difficulty identifying their own feelings may not be able to accurately
respond to self-report measures of alexithymia (Bailey & Henry, 2007; Lane et al.,

5
As an example, even at the current sample size of about 513 participants, only 25 respondents
would have been categorized into the Type II alexithymic group, and there would have been only 7
males in the Type II, Type III and lexithymic groups.
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1996). It has thus been suggested that self-report measures of alexithymia tap into the
awareness of the presence of alexithymic deficits, rather than the actual ability to
identify and process emotions (Müller, Bühner, & Ellgring, 2004). Furthermore, the
use of only a single method of assessment may open the results found to method-based
response bias (Bagby, Taylor, Parker, & Dickens, 2006). Indeed, the authors of the
TAS-20 have encouraged researchers to employ a multi-modal assessment of
alexithymia (G. J. Taylor et al., 1997). Future studies could therefore employ selfreported instruments such as the TAS-20 and BVAQ alongside measures of
alexithymia from other modalities. Previous non-self-report instruments had various
drawbacks that limited their use, such as requiring professional raters (e.g., the
modified Beth Israel Questionnaire), long administration time (e.g., California Q-Set
Alexithymia Prototype), or simply the lack of developed instruments in the specific
mode (such as with the Toronto Structured Interview for Alexithymia) (Bagby et al.,
2006; Haviland, Warren, & Riggs, 2000). However, a new set of instruments have
since been developed that overcome such disadvantages. For example, the Observer
Alexithymia Scale relies on the ratings of those known to the individuals under
evaluation based on their everyday observations (Haviland et al., 2000), while the
Toronto Structured Interview for Alexithymia provides a framework in which to
examine alexithymia to a greater depth in interviewees (Bagby et al., 2006). Both such
instruments do not require administration by experts, and may be completed within a
short period of time; they are thus ideally suitable for future multi-modal assessment
of alexithymia.

194

Conclusion: Is Alexithymia Related to Health Anxiety?
In conclusion, the current series of investigations constitute a preliminary look
into the relationship between alexithymia and health anxiety. The exploration of the
putative relationship split by individual alexithymia domains, and as a function of
alexithymia group and gender represents a first in the literature, as is the enquiry into
indirect effects between both constructs. As such, the trends and patterns of results
revealed here are similarly pioneering. There is strong support for the postulation that
alexithymia is positively associated with health anxiety (even after accounting for
depression and anxiety), but there are also indications that alexithymia may hamper
(or protect the alexithymic from) the development of health anxiety.
The primary question that the current dissertation set out to determine may be
answered to some degree of certainty – alexithymia is related to health anxiety. What
remains unresolved is the nature in which such a relationship is conducted. Thus while
the current dissertation has, at the very least, provided some insight into how future
research into the hypothesized relationship – or even with alexithymia in general –
may proceed, one thing is clear: the need to conduct replication and verification of the
current investigations is paramount, in order to truly ascertain the nature of the
relationship between alexithymia and health anxiety.
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Appendix A

EMOTIONS, HEALTH AND
WELLBEING
Emotions and feelings form a significant part of health and wellbeing, and can affect
how we respond to situations which involve our health.
This survey is being undertaken by a research team at Murdoch University’s School
of Psychology. It investigates the relationship between well-being and emotions. If
you consent to participate, you will be presented with a series of questions inquiring
about your health, wellbeing and feelings. It is estimated that the maximum time taken
to complete this survey will be 20 minutes.
Participation is voluntary and you may withdraw your consent and stop responding at
any time. Upon withdrawal, all records of your participation and information you
provided will be destroyed. All information provided will be kept strictly confidential,
will be used only within the research team, and only for the purposes of this research.
If you have any questions, concerns or comments about this study, please contact the
student researcher Gerald Zeng (G.Zeng@murdoch.edu.au; 0404445703), the project
supervisors Dr Marjorie Collins (M.Collins@murdoch.edu.au), or Associate Professor
Jeffrey Coney (J.Coney@murdoch.edu.au).
This study has been approved by the Murdoch University Human Research Ethics
Committee (Approval 2009/015). If you have any reservation or complaint about the
ethical conduct of this research, and wish to talk with an independent person, you may
contact Murdoch University’s Research Ethics Office (Tel. 08 9360 6677 (for
overseas, +61 8 9360 6677) or e-mail ethics@murdoch.edu.au). Any issues you raise
will be treated in confidence and investigated fully, and you will be informed of the
outcome.

CONSENT
Your consent is required to participate in this research. By consenting, you acknowledge that:
 You are above 18 years of age.
 You have read the briefing statement on the this page.
 You understand that your participation in the study in anonymous.
 You understand that any data provided by you is strictly confidential, and will be used only within
the research team, and only for the purposes of this research.
 You may withdraw your consent and halt your participation in this research at any time.
 By continuing on to the next page, you provide your consent to participate in this research.
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Section 1
Each question in this section consists of a group of four statements. Please read each group of
statements carefully and then select the one which best describes your feelings over the past six
months. Identify the statement by ringing the letter next to it, i.e. if you think that statement (a)
is correct, ring statement (a); it may be that more than one statement applies, in which case, please
ring any that are applicable.
1

(a)
(b)
(c)
(d)

I do not worry about my health.
I occasionally worry about my health.
I spend much of my time worrying about my health.
I spend most of my time worrying about my health.

2

(a)
(b)
(c)
(d)

I notice aches/pains less than most other people (of my age).
I notice aches/pains as much as most other people (of my age).
I notice aches/pains more than most other people (of my age).
I am aware of aches/pains in my body all the time.

3

(a)
(b)
(c)
(d)

As a rule I am not aware of bodily sensations or changes.
Sometimes I am aware of bodily sensations or changes.
I am often aware of bodily sensations or changes.
I am constantly aware of bodily sensations or changes.

4

(a)
(b)
(c)
(d)

Resisting thoughts of illness is never a problem.
Most of the time I can resist thoughts of illness.
I try to resist thoughts of illness but am often unable to do so.
Thoughts of illness are so strong that I no longer even try to resist them.

5

(a)
(b)
(c)
(d)

As a rule I am not afraid that I have a serious illness.
I am sometimes afraid that I have a serious illness.
I am often afraid that I have a serious illness.
I am always afraid that I have a serious illness.

6

(a)
(b)
(c)
(d)

I do not have images (mental pictures) of myself being ill.
I occasionally have images of myself being ill.
I frequently have images of myself being ill.
I constantly have images of myself being ill.

7

(a)
(b)
(c)
(d)

I do not have any difficulty taking my mind off thoughts about my health.
I sometimes have difficulty taking my mind off thoughts about my health.
I often have difficulty taking my mind off thoughts about my health.
Nothing can take my mind off thoughts about my health.

8

(a)
(b)
(c)
(d)

I am lastingly relieved if my doctor tells me there is nothing wrong.
I am initially relieved but the worries sometimes return later.
I am initially relieved but the worries always return later.
I am not relieved if my doctor tells me there is nothing wrong.

9

(a)
(b)
(c)
(d)

If I hear about an illness I never think I have it myself.
If I hear about an illness I sometimes think I have it myself.
If I hear about an illness I often think I have it myself.
If I hear about an illness I always think I have it myself.

10

(a)
(b)
(c)
(d)

If I have a bodily sensation or change I rarely wonder what it means.
If I have a bodily sensation or change I often wonder what it means.
If I have a bodily sensation or change I always wonder what it means.
If I have a bodily sensation or change I must know what it means.
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11

(a)
(b)
(c)
(d)

I usually feel at very low risk for developing a serious illness.
I usually feel at fairly low risk for developing a serious illness.
I usually feel at moderate risk for developing a serious illness.
I usually feel at high risk for developing a serious illness.

12

(a)
(b)
(c)
(d)

I never think I have a serious illness.
I sometimes think I have a serious illness.
I often think I have a serious illness.
I usually think that I am seriously ill.

13

(a)

If I notice an unexplained bodily sensation I don’t find it difficult to think about other
things.
If I notice an unexplained bodily sensation I sometimes find it difficult to think about
other things.
If I notice an unexplained bodily sensation I often find it difficult to think about other
things.
If I notice an unexplained bodily sensation I always find it difficult to think about
other things.

(b)
(c)
(d)

14

(a)
(b)
(c)
(d)

My family/friends would say I do not worry enough about my health.
My family/friends would say I have a normal attitude my health.
My family/friends would say I worry too much about my health.
My family/friends would say I am a hypochondriac.

15

(a)
(b)
(c)

If I had a serious illness I would still be able to enjoy things in my life quite a lot.
If I had a serious illness I would still be able to enjoy things in my life a little.
If I had a serious illness I would be almost completely unable to enjoy things in my
life.
If I had a serious illness I would be completely unable to enjoy life at all.

(d)
16

(a)
(b)
(c)
(d)

If I developed a serious illness there is a good chance that modern medicine would be
able to cure me.
If I developed a serious illness there is a moderate chance that modern medicine would
be able to cure me.
If I developed a serious illness there is a very small chance that modern medicine
would be able to cure me.
If I developed a serious illness there is no chance that modern medicine would be able
to cure me.

For the following questions, please think about what it might be like if you had a serious illness
of a type which particularly concerns you (such as heart disease, cancer, multiple sclerosis and so
on). Obviously you cannot know for definite what it would be like; please give your best estimate
of what you think might happen, basing your estimate on what you know about yourself and
serious illness in general.
17

(a)
(b)
(c)
(d)

A serious illness would ruin some aspects of my life.
A serious illness would ruin many aspects of my life.
A serious illness would ruin almost every aspect of my life.
A serious illness would ruin every aspect of my life.

18

(a)
(b)
(c)
(d)

If I had a serious illness I would not feel that I had lost my dignity.
If I had a serious illness I would feel that I had lost a little of my dignity.
If I had a serious illness I would feel that I had lost quite a lot of my dignity.
If I had a serious illness I would feel that I had totally lost my dignity.
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Section 2
Using the scale provided as a guide, indicate how much you agree or disagree with each of the
following statements by circling the corresponding number. Give only one answer for each
question.
1

2

Strongly
disagree

Moderately
disagree

3
Neither
disagree nor
agree

4

5

Moderately
agree

Strongly agree

1

I am often confused about what emotion I am feeling.

1

2

3

4

5

2

It is difficult for me to find the right words for my feelings.

1

2

3

4

5

3

I have physical sensations that even doctors don’t understand.

1

2

3

4

5

4

I am able to describe my feelings easily.

1

2

3

4

5

5

I prefer to analyse problems rather than just describe them.

1

2

3

4

5

6

When I am upset, I don’t know if I am sad frightened, or angry.

1

2

3

4

5

7

I am often puzzled by sensations in my body.

1

2

3

4

5

8

I prefer to just let things happen rather than to understand why they
turned out that way.

1

2

3

4

5

9

I have feelings that I can’t quite identify.

1

2

3

4

5

10

Being in touch with emotions is essential.

1

2

3

4

5

11

I find it hard to describe how I feel about people.

1

2

3

4

5

12

People tell me to describe my feelings more.

1

2

3

4

5

13

I don’t know what’s going on inside me.

1

2

3

4

5

14

I often don’t know why I am angry.

1

2

3

4

5

15

I prefer talking to people about their daily activities rather than their
feelings.

1

2

3

4

5

16

I prefer to watch “light” entertainment shows rather than
psychological dramas.

1

2

3

4

5

17

It is difficult for me to reveal my innermost feelings, even to close
friends.

1

2

3

4

5

18

I can feel close to someone, even in moments of silence.

1

2

3

4

5

19

I find examination of my feelings useful in solving personal
problems.

1

2

3

4

5

20

Looking for hidden meanings in movies or plays distracts from their
enjoyment.

1

2

3

4

5

© (Taylor, Bagby & Parker, 1992)
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Section 3
Circle the one phrase that best represents the extent to which you agree with the item. If any of
the items concern something that is not part of your experience (e.g., “It scares me when I feel
shaky” for someone who has never trembled of had the “shakes”), answer on the basis of how you
think you might feel if you had such an experience. Otherwise, answer all items on the basis of
your own experience.
1

It is important to me not to appear nervous.
Very Little

2

Much

Very Much

A Little

Much

Very Much

Much

Very Much

Some

Much

Very Much

Some

Much

Very Much

Some

A Little

Some

A Little

A Little

A Little

Some

Much

Very Much

A Little

Some

Much

Very Much

A Little

Some

Much

Very Much

A Little

Some

Much

Very Much

A Little

Some

Much

Very Much

A Little

Some

Much

Very Much

Some

Much

Very Much

Some

Much

Very Much

When I am nervous, I worry that I might be mentally ill.
Very Little

16

Some

Unusual body sensations scare me.
Very Little

15

A Little

Other people notice when I feel shaky.
Very Little

14

Very Much

It scares me when I am unable to keep my mind on a task.
Very Little

13

Much

When my stomach is upset, I worry that I might be seriously ill.
Very Little

12

Some

It scares me when I become short of breath.
Very Little

11

A Little

When I notice that my heart is beating rapidly, I worry that I might have a heart attack.
Very Little

10

Very Much

It scares me when I am nauseous.
Very Little

9

Much

It embarrasses me when my stomach growls.
Very Little

8

Some

It scares me when my heart beats rapidly.
Very Little

7

A Little

It is important to me to stay in control of my emotions.
Very Little

6

Very Much

It scares me when I feel faint.
Very Little

5

Much

It scares me when I feel “shaky” (trembling).
Very Little

4

Some

When I cannot keep my mind on a task, I worry that I might be going crazy.
Very Little

3

A Little

A Little

It scares me when I am nervous.
Very Little

A Little

© Copyright IDS Publishing Corporation
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Section 4
Please answer each statement below by putting a circle around the number that best reflects your
degree of agreement or disagreement with that statement. Do not think too long about the exact
meaning of the statements. Work quickly and try to answer as accurately as possible. There are
no right or wrong answers. There are seven possible responses to each statement ranging from
‘Completely Disagree’ (number 1) to ‘Completely Agree’ (number 7).
1...........2............3............4............5............6...........7
Completely
Completely
disagree
agree
1

Expressing my emotions with words is not a problem for
me.

1

2

3

4

5

6

7

2

I often find it difficult to see things from another person’s
viewpoint.

1

2

3

4

5

6

7

3

On the whole, I’m a highly motivated person.

1

2

3

4

5

6

7

4

I usually find it difficult to regulate my emotions.

1

2

3

4

5

6

7

5

I generally don’t find life enjoyable.

1

2

3

4

5

6

7

6

I can deal effectively with people.

1

2

3

4

5

6

7

7

I tend to change my mind frequently.

1

2

3

4

5

6

7

8

Many times, I can’t figure out what emotion I’m feeling.

1

2

3

4

5

6

7

9

I feel that I have a number of good qualities.

1

2

3

4

5

6

7

10

I often find it difficult to stand up for my rights.

1

2

3

4

5

6

7

11

I’m usually able to influence the way other people feel.

1

2

3

4

5

6

7

12

On the whole, I have a gloomy perspective on most things.

1

2

3

4

5

6

7

13

Those close to me often complain that I don’t treat them
right.

1

2

3

4

5

6

7

14

I often find it difficult to adjust my life according to the
circumstances.

1

2

3

4

5

6

7

15

On the whole, I’m able to deal with stress.

1

2

3

4

5

6

7

16

I often find it difficult to show my affection to those close
to me.

1

2

3

4

5

6

7

17

I’m normally able to “get into someone’s shoes” and
experience their emotions.

1

2

3

4

5

6

7

18

I normally find it difficult to keep myself motivated.

1

2

3

4

5

6

7

19

I’m usually able to find ways to control my emotions when
I want to.

1

2

3

4

5

6

7

20

On the whole, I’m pleased with my life.

1

2

3

4

5

6

7

21

I would describe myself as a good negotiator.

1

2

3

4

5

6

7
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1...........2............3............4............5............6...........7
Completely
Completely
disagree
agree
22

I tend to get involved in things I later wish I could get out
of.

1

2

3

4

5

6

7

23

I often pause and think about my feelings.

1

2

3

4

5

6

7

24

I believe I’m full of personal strengths.

1

2

3

4

5

6

7

25

I tend to “back down” even if I know I’m right.

1

2

3

4

5

6

7

26

I don’t seem to have any power at all over other people’s
feelings.

1

2

3

4

5

6

7

27

I generally believe that things will work out fine in my life.

1

2

3

4

5

6

7

28

I find it difficult to bond well even with those close to me.

1

2

3

4

5

6

7

29

Generally, I’m able to adapt to new environments.

1

2

3

4

5

6

7

30

Others admire me for being relaxed.

1

2

3

4

5

6

7
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Section 5
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the
statement applied to you over the past week. There are no right or wrong answers. Do not spend
too much time on any statement.
The rating scale is as follows:
0
1
2
3

Did not apply to me at all
Applied to me to some degree, or some of the time
Applied to me to a considerable degree, or a good part of time
Applied to me very much, or most of the time

1

I found it hard to wind down.

0

1

2

3

2

I was aware of dryness of my mouth.

0

1

2

3

3

I couldn’t seem to experience any positive feelings at all.

0

1

2

3

4

I experienced breathing difficulty (e.g. excessively rapid breathing,
breathlessness in the absence of physical exertion).

0

1

2

3

5

I found it difficult to work up the initiative to do things.

0

1

2

3

6

I tended to over-react to situations.

0

1

2

3

7

I experienced trembling (e.g. in the hands).

0

1

2

3

8

I felt that I was using a lot of nervous energy.

0

1

2

3

9

I was worried about situations in which I might panic and make a fool
of myself.

0

1

2

3

10

I felt that I had nothing to look forward to.

0

1

2

3

11

I found myself getting agitated.

0

1

2

3

12

I found it difficult to relax.

0

1

2

3

13

I felt down-hearted and blue.

0

1

2

3

14

I was intolerant of anything that kept me from getting on with what I was
doing.

0

1

2

3

15

I felt I was close to panic.

0

1

2

3

16

I was unable to become enthusiastic about anything.

0

1

2

3

17

I felt I wasn’t worth much as a person.

0

1

2

3

18

I felt that I was rather touchy.

0

1

2

3

19

I was aware of the action of my heart in the absence of physical exertion
(e.g. sense of heart rate increase, heart missing a beat).

0

1

2

3

20

I felt scared without any good reason.

0

1

2

3

21

I felt that life was meaningless.

0

1

2

3
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About You
Please fill out the following information if applicable.
Year of Birth

Gender
 Female
 Male
Ethnicity
 Asian
 African

 Caucasian
 Indigenous (Australian)

 Other _____________________

Country of residence

If you reside in Australia, do you live in Perth, Western Australia?
 Yes
 No
Have you ever been, or are you currently medically diagnosed with any major medical conditions?
 Yes
If yes, what condition(s) (optional to answer): ______________________
 No
Have you ever been, or are you currently diagnosed with any psychological or emotional issues?
 Yes
If yes, what condition(s) (optional to answer): ______________________
 No
Are you currently pregnant?
 Yes
 No
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FUTURE PARTICIPATION
Thank you for participating in this research!
Based on your responses here, you may be eligible for further studies. Would you be willing to
participate in follow up studies on health and wellbeing?
 YES* I would like to participate in further research in this series on health and wellbeing.
Please provide your contact details:
First name:

____________________

eMail address:

____________________

Phone number:

____________________

*Please note: If you are willing to participate in future research, your name and contact information
will be linked to your answers in the survey. However this will be kept strictly confidential, and will be
de-linked from your identity after the study has ended.
Would you also like to participate in the rewards draw for a chance to win one of four $50 gift cards
(choose from a range of stores e.g. iTunes, Coles, JB HiFi)? If so, your email address provided above
will be entered into the draw. Please note that the Coles Group and Myer gift card can only be used
within Australia.
 YES I would like to participate in the rewards draw.
 NO I would not like to participate in the rewards draw.

 NO I would not like to participate in further research.
If you have chosen not to participate in further research, would you like to participate in the rewards
draw for a chance to win one of four $50 Coles Group and Myer gift cards? If so, please provide a
working eMail address below. Please note that the Coles Group and Myer gift card can only be used
within Australia.
Please note that the eMail address provided will NOT be linked to responses that you have given in the
survey, and you are therefore anonymous. The eMail address provided will be used to contact you only
if you do win in the draw. It will NOT be used to contact you in any other circumstance. After the
rewards draw has been conducted, your eMail address will be discarded.
If you do not wish to participate in the rewards draw, please leave the query below blank.

eMail address:

____________________
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FUTURE PARTICIPATION
Emotions, Health and Wellbeing
Thank you again for participating in this research! As a debriefing, please take note of
the following points.

It is expected that this research study will be completed by 01/11/2009.
Therefore, by 31/11/2009, a summary of the results the research on the whole will be
available
at
http://www.psychology.murdoch.edu.au/researchresults/research_results.html under
the title “Emotions and Wellbeing” for your viewing pleasure. Alternatively, if you
are unable to access the internet, you may contact Gerald Zeng
(G.Zeng@murdoch.edu.au) to receive a summary.

It is expected that the rewards draw will be held by 01/05/2010. If you have
elected to participate and are a winner in the draw, you will be contacted at the eMail
address you have provided to arrange claiming your reward.

If you have any questions, concerns or comments about this study, please
contact the student researcher Gerald Zeng (G.Zeng@murdoch.edu.au; 0404445703),
the project supervisors Dr Marjorie Collins (M.Collins@murdoch.edu.au), or
Associate Professor Jeffrey Coney (J.Coney@murdoch.edu.au).

On extremely rare occasions, after completing the questionnaire, participants
might feel concerned or have questions about their mental health or mental health
issues (for example, anxiety). If you have such concerns or questions, you are
encouraged to discuss these with your general practitioner (GP). Alternatively,
Lifeline Australia also operates a 24-hour a day, 7 day a week, confidential phone
counselling service that can be contacted on 13 11 14.

This study has been approved by the Murdoch University Human Research
Ethics Committee (Approval 2009/015). If you have any reservation or complaint
about the ethical conduct of this research, and wish to talk with an independent person,
you may contact Murdoch University’s Research Ethics Office (Tel. 08 9360 6677 or
e-mail ethics@murdoch.edu.au). Any issues you raise will be treated in confidence
and investigated fully, and you will be informed of the outcome.
Please feel free to keep this debriefing sheet with you for future reference.
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EMOTIONS, HEALTH AND
WELLBEING
Emotions and feelings form a significant part of health and wellbeing, and can affect
how we respond to situations which involve our health.
This survey is being undertaken by a research team at Murdoch University’s School
of Psychology. It investigates the relationship between well-being and emotions. If
you consent to participate, you will be presented with a series of questions inquiring
about your health, wellbeing and feelings. It is estimated that the maximum time taken
to complete this survey will be 20 minutes.
Participation is voluntary and you may withdraw your consent and stop responding at
any time. Upon withdrawal, all records of your participation and information you
provided will be destroyed. All information provided will be kept strictly confidential,
will be used only within the research team, and only for the purposes of this research.
If you have any questions, concerns or comments about this study, please contact the
student researcher Gerald Zeng (G.Zeng@murdoch.edu.au; 0404445703), the project
supervisors Dr Marjorie Collins (M.Collins@murdoch.edu.au; (08) 93602858), or
Associate Professor Jeffrey Coney (J.Coney@murdoch.edu.au).
This study has been approved by the Murdoch University Human Research Ethics
Committee (Approval 2009/015). If you have any reservation or complaint about the
ethical conduct of this research, and wish to talk with an independent person, you may
contact Murdoch University’s Research Ethics Office (Tel. 08 9360 6677 (for
overseas, +61 8 9360 6677) or e-mail ethics@murdoch.edu.au). Any issues you raise
will be treated in confidence and investigated fully, and you will be informed of the
outcome.

CONSENT
Your consent is required to participate in this research. By consenting, you acknowledge that:
 You are above 18 years of age.
 You have read the briefing statement above.
 You understand that your participation in the study in anonymous.
 You understand that any data provided by you is strictly confidential, and will be used only
within the research team, and only for the purposes of this research.
 You may withdraw your consent and halt your participation in this research at any time.
 By continuing on to the next page, you provide your consent to participate in this research.
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Section 1
On the next page you will find a list of statements. Under each statement there is a scale consisting of
five boxes, which represents the range from `This definitely applies' to `This in no way applies'. The
purpose of this questionnaire, is to indicate on the scale to what extent your personal way of reacting or
responding corresponds to the statement. Put only one cross under each statement.
An example.
Seeing kittens arouses feelings of tenderness
This in no way applies |___|___|___|___|___| This definitely applies

If you think that this statement fully corresponds to the way in which you react or respond, put a cross
in the box furthest to the right.
If you think that this statement in no way corresponds with the way in which you react or respond, put
a cross in the box furthest to the left.
If you think that the way in which you respond is less clear-cut than is described above, put a cross
slightly more to the middle. Only use the centre box in the scale when it is impossible for you to judge
the response as described in the statement.
Now you can turn the page and start filling in the questionnaire.
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1

I find it difficult to express my feelings verbally.
This in no way applies |___|___|___|___|___| This definitely applies

2

Before I fall asleep, I imagine all kinds of events, encounters and conversations.
This in no way applies |___|___|___|___|___| This definitely applies

3

When I am upset, I know whether I am afraid or sad or angry.
This in no way applies |___|___|___|___|___| This definitely applies

4

When something unexpected happens, I remain calm and unmoved.
This in no way applies |___|___|___|___|___| This definitely applies

5

I hardly ever consider my feelings.
This in no way applies |___|___|___|___|___| This definitely applies

6

I like to tell others about how I feel.
This in no way applies |___|___|___|___|___| This definitely applies

7

I have few daydreams and fantasies.
This in no way applies |___|___|___|___|___| This definitely applies

8

When I am tense, it remains unclear from which of my feelings this comes.
This in no way applies |___|___|___|___|___| This definitely applies

9

When I see somebody crying uncontrollably, I remain unmoved.
This in no way applies |___|___|___|___|___| This definitely applies

10

You should try to figure out feelings.
This in no way applies |___|___|___|___|___| This definitely applies

11

Even with a friend, I find it difficult to talk about my feelings.
This in no way applies |___|___|___|___|___| This definitely applies

12

I often use my imagination.
This in no way applies |___|___|___|___|___| This definitely applies

13

When things get to be a bit overwhelming, I usually understand why.
This in no way applies |___|___|___|___|___| This definitely applies

14

When friends around me argue violently, I become emotional.
This in no way applies |___|___|___|___|___| This definitely applies

15

When I feel uncomfortable, I will not trouble myself even more by asking myself why.
This in no way applies |___|___|___|___|___| This definitely applies
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16

When I want to express how unhappy I feel, I find it easy to find the right words.
This in no way applies |___|___|___|___|___| This definitely applies

17

I have little interest in fantasies and weird stories.
This in no way applies |___|___|___|___|___| This definitely applies

18

When I feel good, it remains unclear as to whether I am cheerful or elated or happy.
This in no way applies |___|___|___|___|___| This definitely applies

19

Often emotions well up inside me unexpectedly.
This in no way applies |___|___|___|___|___| This definitely applies

20

When I feel uneasy, I try to find out why I feel that way.
This in no way applies |___|___|___|___|___| This definitely applies

21

People often say that I should talk more about my feelings.
This in no way applies |___|___|___|___|___| This definitely applies

22

I hardly ever fantasise.
This in no way applies |___|___|___|___|___| This definitely applies

23

I do not know what is on my mind.
This in no way applies |___|___|___|___|___| This definitely applies

24

Even when others are wildly enthusiastic about something, I remain unmoved.
This in no way applies |___|___|___|___|___| This definitely applies

25

There is not much to understand as far as emotions are concerned.
This in no way applies |___|___|___|___|___| This definitely applies

26

When I am upset by something, I talk with others about my feelings.
This in no way applies |___|___|___|___|___| This definitely applies

27

I like to think up unusual imaginative stories.
This in no way applies |___|___|___|___|___| This definitely applies

28

When I feel unhappy, I know whether I am afraid or dejected or sad.
This in no way applies |___|___|___|___|___| This definitely applies

29

Unexpected events often overwhelm me with emotion.
This in no way applies |___|___|___|___|___| This definitely applies

30

I think that you should keep in tune with your feelings.
This in no way applies |___|___|___|___|___| This definitely applies
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31

I can express my feelings verbally.
This in no way applies |___|___|___|___|___| This definitely applies

32

I think that fantasising about imaginary things or events is a waste of time.
This in no way applies |___|___|___|___|___| This definitely applies

33

When I am hard on myself, it remains unclear to me whether I am sad or afraid or unhappy.
This in no way applies |___|___|___|___|___| This definitely applies

34

I accept disappointments without emotion.
This in no way applies |___|___|___|___|___| This definitely applies

35

I find it strange that others analyse their emotions so often.
This in no way applies |___|___|___|___|___| This definitely applies

36

When I talk to people, I prefer to talk about daily activities rather than about my emotions.
This in no way applies |___|___|___|___|___| This definitely applies

37

When I don’t have much to do, I daydream.
This in no way applies |___|___|___|___|___| This definitely applies

38

When I am in a sunny mood, I know whether I am enthusiastic or cheerful or elated.
This in no way applies |___|___|___|___|___| This definitely applies

39

When I see someone else sobbing heavily, I feel sadness well up inside me.
This in no way applies |___|___|___|___|___| This definitely applies

40

When I am nervous, I want to know exactly where that feeling comes from.
This in no way applies |___|___|___|___|___| This definitely applies
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Section 2
Please circle the number that best corresponds to how much you agree with each item. If any
items concern something that you have never experienced (e.g., fainting in public), then answer
on the basis of how you think you might feel if you had such an experience. Otherwise, answer all
items on the basis of your own experience. Be careful to circle only one number for each item and
please answer all items.
0
Very little

1
A little

2
Some

3
Much

4
Very much

1

It is important for me not to appear nervous.

0

1

2

3

4

2

When I cannot keep my mind on a task, I worry that I might be going
crazy.

0

1

2

3

4

3

It scares me when my heart beats rapidly.

0

1

2

3

4

4

When my stomach is upset, I worry that I might be seriously ill.

0

1

2

3

4

5

It scares me when I am unable to keep my mind on a task.

0

1

2

3

4

6

When I tremble in the presence of others, I fear what people might
think of me.

0

1

2

3

4

7

When my chest feels tight, I get scared that I won’t be able to breathe
properly.

0

1

2

3

4

8

When I feel pain in my chest, I worry that I’m going to have a heart
attack.

0

1

2

3

4

9

I worry that other people will notice my anxiety.

0

1

2

3

4

10

When I feel “spacey” or spaced out I worry that I may be mentally
ill.

0

1

2

3

4

11

It scares me when I blush in front of people.

0

1

2

3

4

12

When I notice my heart skipping a beat, I worry that there is
something seriously wrong with me.

0

1

2

3

4

13

When I begin to sweat in a social situation, I fear people will think
negatively of me.

0

1

2

3

4

14

When my thoughts seem to speed up, I worry that I might be going
crazy.

0

1

2

3

4

15

When my throat feels tight, I worry that I could choke to death.

0

1

2

3

4

16

When I have trouble thinking clearly, I worry that there is something
wrong with me.

0

1

2

3

4

17

I think it would be horrible for me to faint in public.

0

1

2

3

4

18

When my mind goes blank, I worry there is something terribly wrong
with me.

0

1

2

3

4
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Section 3
Please answer each statement below by putting a circle around the number that best reflects your
degree of agreement or disagreement with that statement. Do not think too long about the exact
meaning of the statements. Work quickly and try to answer as accurately as possible. There are
no right or wrong answers. There are seven possible responses to each statement ranging from
‘Completely Disagree’ (number 1) to ‘Completely Agree’ (number 7).
1...........2............3............4............5............6...........7
Completely
Completely
disagree
agree
1

Expressing my emotions with words is not a problem for
me.

1

2

3

4

5

6

7

2

I often find it difficult to see things from another person’s
viewpoint.

1

2

3

4

5

6

7

3

On the whole, I’m a highly motivated person.

1

2

3

4

5

6

7

4

I usually find it difficult to regulate my emotions.

1

2

3

4

5

6

7

5

I generally don’t find life enjoyable.

1

2

3

4

5

6

7

6

I can deal effectively with people.

1

2

3

4

5

6

7

7

I tend to change my mind frequently.

1

2

3

4

5

6

7

8

Many times, I can’t figure out what emotion I’m feeling.

1

2

3

4

5

6

7

9

I feel that I have a number of good qualities.

1

2

3

4

5

6

7

10

I often find it difficult to stand up for my rights.

1

2

3

4

5

6

7

11

I’m usually able to influence the way other people feel.

1

2

3

4

5

6

7

12

On the whole, I have a gloomy perspective on most things.

1

2

3

4

5

6

7

13

Those close to me often complain that I don’t treat them
right.

1

2

3

4

5

6

7

14

I often find it difficult to adjust my life according to the
circumstances.

1

2

3

4

5

6

7

15

On the whole, I’m able to deal with stress.

1

2

3

4

5

6

7

16

I often find it difficult to show my affection to those close
to me.

1

2

3

4

5

6

7

17

I’m normally able to “get into someone’s shoes” and
experience their emotions.

1

2

3

4

5

6

7

18

I normally find it difficult to keep myself motivated.

1

2

3

4

5

6

7

19

I’m usually able to find ways to control my emotions when
I want to.

1

2

3

4

5

6

7

20

On the whole, I’m pleased with my life.

1

2

3

4

5

6

7

21

I would describe myself as a good negotiator.

1

2

3

4

5

6

7
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1...........2............3............4............5............6...........7
Completely
Completely
disagree
agree
22

I tend to get involved in things I later wish I could get out
of.

1

2

3

4

5

6

7

23

I often pause and think about my feelings.

1

2

3

4

5

6

7

24

I believe I’m full of personal strengths.

1

2

3

4

5

6

7

25

I tend to “back down” even if I know I’m right.

1

2

3

4

5

6

7

26

I don’t seem to have any power at all over other people’s
feelings.

1

2

3

4

5

6

7

27

I generally believe that things will work out fine in my life.

1

2

3

4

5

6

7

28

I find it difficult to bond well even with those close to me.

1

2

3

4

5

6

7

29

Generally, I’m able to adapt to new environments.

1

2

3

4

5

6

7

30

Others admire me for being relaxed.

1

2

3

4

5

6

7
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Section 4
Each question in this section consists of a group of four statements. Please read each group of
statements carefully and then select the one which best describes your feelings over the past six
months. Identify the statement by ringing the letter next to it, i.e. if you think that statement (a)
is correct, ring statement (a); it may be that more than one statement applies, in which case, please
ring any that are applicable.
1

(a)
(b)
(c)
(d)

I do not worry about my health.
I occasionally worry about my health.
I spend much of my time worrying about my health.
I spend most of my time worrying about my health.

2

(a)
(b)
(c)
(d)

I notice aches/pains less than most other people (of my age).
I notice aches/pains as much as most other people (of my age).
I notice aches/pains more than most other people (of my age).
I am aware of aches/pains in my body all the time.

3

(a)
(b)
(c)
(d)

As a rule I am not aware of bodily sensations or changes.
Sometimes I am aware of bodily sensations or changes.
I am often aware of bodily sensations or changes.
I am constantly aware of bodily sensations or changes.

4

(a)
(b)
(c)
(d)

Resisting thoughts of illness is never a problem.
Most of the time I can resist thoughts of illness.
I try to resist thoughts of illness but am often unable to do so.
Thoughts of illness are so strong that I no longer even try to resist them.

5

(a)
(b)
(c)
(d)

As a rule I am not afraid that I have a serious illness.
I am sometimes afraid that I have a serious illness.
I am often afraid that I have a serious illness.
I am always afraid that I have a serious illness.

6

(a)
(b)
(c)
(d)

I do not have images (mental pictures) of myself being ill.
I occasionally have images of myself being ill.
I frequently have images of myself being ill.
I constantly have images of myself being ill.

7

(a)
(b)
(c)
(d)

I do not have any difficulty taking my mind off thoughts about my health.
I sometimes have difficulty taking my mind off thoughts about my health.
I often have difficulty taking my mind off thoughts about my health.
Nothing can take my mind off thoughts about my health.

8

(a)
(b)
(c)
(d)

I am lastingly relieved if my doctor tells me there is nothing wrong.
I am initially relieved but the worries sometimes return later.
I am initially relieved but the worries always return later.
I am not relieved if my doctor tells me there is nothing wrong.

9

(a)
(b)
(c)
(d)

If I hear about an illness I never think I have it myself.
If I hear about an illness I sometimes think I have it myself.
If I hear about an illness I often think I have it myself.
If I hear about an illness I always think I have it myself.

10

(a)
(b)
(c)
(d)

If I have a bodily sensation or change I rarely wonder what it means.
If I have a bodily sensation or change I often wonder what it means.
If I have a bodily sensation or change I always wonder what it means.
If I have a bodily sensation or change I must know what it means.
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11

(a)
(b)
(c)
(d)

I usually feel at very low risk for developing a serious illness.
I usually feel at fairly low risk for developing a serious illness.
I usually feel at moderate risk for developing a serious illness.
I usually feel at high risk for developing a serious illness.

12

(a)
(b)
(c)
(d)

I never think I have a serious illness.
I sometimes think I have a serious illness.
I often think I have a serious illness.
I usually think that I am seriously ill.

13

(a)

If I notice an unexplained bodily sensation I don’t find it difficult to think about other
things.
If I notice an unexplained bodily sensation I sometimes find it difficult to think about
other things.
If I notice an unexplained bodily sensation I often find it difficult to think about other
things.
If I notice an unexplained bodily sensation I always find it difficult to think about
other things.

(b)
(c)
(d)

14

(a)
(b)
(c)
(d)

My family/friends would say I do not worry enough about my health.
My family/friends would say I have a normal attitude my health.
My family/friends would say I worry too much about my health.
My family/friends would say I am a hypochondriac.

For the following questions, please think about what it might be like if you had a serious illness
of a type which particularly concerns you (such as heart disease, cancer, multiple sclerosis and so
on). Obviously you cannot know for definite what it would be like; please give your best estimate
of what you think might happen, basing your estimate on what you know about yourself and
serious illness in general.
15

(a)
(b)
(c)
(d)

16

(a)
(b)
(c)
(d)

If I had a serious illness I would still be able to enjoy things in my life quite a lot.
If I had a serious illness I would still be able to enjoy things in my life a little.
If I had a serious illness I would be almost completely unable to enjoy things in my
life.
If I had a serious illness I would be completely unable to enjoy life at all.
If I developed a serious illness there is a good chance that modern medicine would be
able to cure me.
If I developed a serious illness there is a moderate chance that modern medicine would
be able to cure me.
If I developed a serious illness there is a very small chance that modern medicine
would be able to cure me.
If I developed a serious illness there is no chance that modern medicine would be able
to cure me.

17

(a)
(b)
(c)
(d)

A serious illness would ruin some aspects of my life.
A serious illness would ruin many aspects of my life.
A serious illness would ruin almost every aspect of my life.
A serious illness would ruin every aspect of my life.

18

(a)
(b)
(c)
(d)

If I had a serious illness I would not feel that I had lost my dignity.
If I had a serious illness I would feel that I had lost a little of my dignity.
If I had a serious illness I would feel that I had lost quite a lot of my dignity.
If I had a serious illness I would feel that I had totally lost my dignity.
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Section 5
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the
statement applied to you over the past week. There are no right or wrong answers. Do not spend
too much time on any statement.
The rating scale is as follows:
0
1
2
3

Did not apply to me at all
Applied to me to some degree, or some of the time
Applied to me to a considerable degree, or a good part of time
Applied to me very much, or most of the time

1

I found it hard to wind down.

0

1

2

3

2

I was aware of dryness of my mouth.

0

1

2

3

3

I couldn’t seem to experience any positive feelings at all.

0

1

2

3

4

I experienced breathing difficulty (e.g. excessively rapid breathing,
breathlessness in the absence of physical exertion).

0

1

2

3

5

I found it difficult to work up the initiative to do things.

0

1

2

3

6

I tended to over-react to situations.

0

1

2

3

7

I experienced trembling (e.g. in the hands).

0

1

2

3

8

I felt that I was using a lot of nervous energy.

0

1

2

3

9

I was worried about situations in which I might panic and make a fool
of myself.

0

1

2

3

10

I felt that I had nothing to look forward to.

0

1

2

3

11

I found myself getting agitated.

0

1

2

3

12

I found it difficult to relax.

0

1

2

3

13

I felt down-hearted and blue.

0

1

2

3

14

I was intolerant of anything that kept me from getting on with what I was
doing.

0

1

2

3

15

I felt I was close to panic.

0

1

2

3

16

I was unable to become enthusiastic about anything.

0

1

2

3

17

I felt I wasn’t worth much as a person.

0

1

2

3

18

I felt that I was rather touchy.

0

1

2

3

19

I was aware of the action of my heart in the absence of physical exertion
(e.g. sense of heart rate increase, heart missing a beat).

0

1

2

3

20

I felt scared without any good reason.

0

1

2

3

21

I felt that life was meaningless.

0

1

2

3
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About You
Please fill out the following information if applicable.
Year of Birth

Gender
 Female
 Male
Ethnicity
 Asian
 African

 Caucasian
 Indigenous (Australian)

 Other _____________________
 Do not wish to answer

If you reside in Australia, do you live in Perth, Western Australia?
 Yes
 No
What is the level of the highest qualification you have completed?
 Postgraduate degree
 Year 10
 Bachelor degree
 Other education
 Certificate or diploma (TAFE)
 Do not wish to answer
 Year 12
What occupation group do you belong to? (Tick all that apply)
 Managers
 Sales workers
 Professionals
 Machinery operators and drivers
 Technicians and trades workers
 Labourers
 Community and personal service workers  Students (Full-time)
 Clerical and administrative workers
 Students (Part-time)
What is your annual income bracket level?
 $1 - $6,000
 $6,001 - $35, 000
 $35, 001 - $80, 000

 Retired
 Unemployed
 Do not wish to answer

 $80, 001 - $180, 000
 Above $180, 000
 Do not wish to answer

Have you ever been, or are you currently medically diagnosed with any major medical conditions?
 Yes
If yes, what condition(s) (optional to answer): ______________________
 No
 Do not wish to answer
Have you ever been, or are you currently diagnosed with any psychological or emotional issues?
 Yes
If yes, what condition(s) (optional to answer): ______________________
 No
 Do not wish to answer
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FUTURE PARTICIPATION
Thank you for participating in this research!
Based on your responses here, you may be eligible for further studies. Would you be willing to
participate in follow up studies on health and wellbeing?
 YES* I would like to participate in further research in this series on health and wellbeing.
Please provide your contact details:
First name:

____________________

eMail address:

____________________

Phone number:

____________________

*Please note: If you are willing to participate in future research, your name and contact information
will be linked to your answers in the survey. However this will be kept strictly confidential, and will be
de-linked from your identity after the study has ended.
Would you also like to participate in the rewards draw for a chance to win a $50 gift card (choose from
a range of stores e.g. iTunes, Coles, JB HiFi)? If so, your email address provided above will be entered
into the draw.
 YES I would like to participate in the rewards draw.
 NO I would not like to participate in the rewards draw.

 NO I would not like to participate in further research.
If you have chosen not to participate in further research, would you like to participate in the rewards
draw for a chance to win a $50 gift card (choose from a range of stores e.g. iTunes, Coles, JB HiFi)? If
so, please provide a contact detail below (e.g. eMail, phone number).
Please note that the contact detail provided will NOT be linked to responses that you have given in the
survey, and you are therefore anonymous. The contact detail provided will be used to contact you only
if you do win in the draw. It will NOT be used to contact you in any other circumstance. After the
rewards draw has been conducted, your contact detail will be discarded.
If you do not wish to participate in the rewards draw, please leave the query below blank.

Contact detail:

____________________
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DEBRIEF
Emotions, Health and Wellbeing
Thank you again for participating in this research! As a debriefing, please take note of
the following points.
 It is expected that this research study will be completed by 31/12/2010.
Therefore, by 31/01/2011, a summary of the results the research on the whole
will
be
available
at
http://www.psychology.murdoch.edu.au/researchresults/research_results.html
under the title “Emotions and Wellbeing” for your viewing pleasure.
Alternatively, if you are unable to access the internet, you may contact Gerald
Zeng (G.Zeng@murdoch.edu.au) to receive a summary.
 If you have elected to enter into the rewards draw, please note that the rewards
draw will be held within 3 months of your participation in this survey. If you are
a winner in the draw, you will be contacted at the contact detail you have
provided to arrange claiming your reward.
 If you have any questions, concerns or comments about this study, please
contact the student researcher Gerald Zeng (G.Zeng@murdoch.edu.au;
0404445703),
the
project
supervisors
Dr
Marjorie
Collins
(M.Collins@murdoch.edu.au; (08) 93602858), or Associate Professor Jeffrey
Coney (J.Coney@murdoch.edu.au).
 On extremely rare occasions, after completing the questionnaire, participants
might feel concerned or have questions about their mental health or mental
health issues (for example, anxiety). If you have such concerns or questions, you
are encouraged to discuss these with your general practitioner (GP).
Alternatively, Lifeline Australia also operates a 24-hour a day, 7 day a week,
confidential phone counselling service that can be contacted on 13 11 14.
 This study has been approved by the Murdoch University Human Research
Ethics Committee (Approval 2009/015). If you have any reservation or
complaint about the ethical conduct of this research, and wish to talk with an
independent person, you may contact Murdoch University’s Research Ethics
Office (Tel. 08 9360 6677 or e-mail ethics@murdoch.edu.au). Any issues you
raise will be treated in confidence and investigated fully, and you will be
informed of the outcome.
Please feel free to keep this debriefing sheet with you for future reference.

