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Abstract

Given the fact that natural language analysis can distinguish constituents of mental constructs, the present research was designed to
investigate the structure of concepts related to the broad spectrum of emotions comprising worry, fear, anxiety, and panic, which in this
article is referred to as the “fear spectrum’. A new technique presented here is based on a word association task and enables a description
of the structure of emotion concepts. The technique is a variant of a verbal fluency task, i.e. emotional verbal fluency technique. Two
studies have been conducted: the first to examine the cognitive structure of concepts within the fear spectrum (2 = 280, 150 women,
130 men) and the second to confirm the stability of word association in the fear tasks and differentiation of the fear concepts in relation
to trait anxiety and dogmatism (n = 190, 100 women, 90 men). A hierarchical clustering analysis, based on the linguistic material, i.e.
words produced by the participants for the task of anxiety, was performed to present in what way the emotional verbal fluency
technique can be applied to explore the structure of emotional concepts. According to our results, there is a relatively constant tendency
in producing semantic clusters (emotional word association) among lay people. Moreover, produced clusters allow to describe the
structure and to differentiate lay-concepts within the fear spectrum, such as worry, fear, anxiety, panic [respectively in Polish: obawa,

lek, strach, panikal.
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Introduction
Emotional Concepts

Emotional concepts are forms of mental representation of
knowledge related to emotions. They belong to natural type
concepts which are based on realistic approach and the proto-
type theory (Eysenck 2012). Unlike classical concepts, natural
concepts do not have strict limits and binary attributes. They are
not clearly defined, have no clear definitional boundaries, nor a
definitional structure. Natural concepts are more or less specif-
ic, they depend on experience and situations, being an element
of lay-representation of the world. The construction of natural
concepts is explained in terms of the theory of fuzzy sets (Fehr
2005; Russell and Bullock 1986). Emotion concepts, according
to Niedenthal (2008, p. 587), are “mental representations of
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categories, objects, situations, and activities”. They contain
information about “the causes of emotions, i.e. situational fac-
tors potentially causing emotions, behaviors or activities com-
monly associated with a given emotion, and internal subjective
states typical for a given emotion, and its meaning” (Niedenthal
2008, p. 588). It is thought that conceptualization of emotions
can be characterized by several properties: rooting in a more
general theory of mind, hierarchical organization, typology,
relativity of categories, bipolar dimensions in some cases, un-
focused boundaries, typology, inter-categorical relationships,
associations with scripts and scenarios (Russell and Lemay
2000). Another important viewpoint suggests that the descrip-
tion of natural concepts, including emotional concepts, can be
described on the basis of natural i.e. lay language (Wierzbicka
1992a, b). This analysis allows to explore and describe mental
representations as concepts because language is part of the
mind and simultaneously a force that gives humans shape to
mental and social capabilities (Wierzbicka 1992a).
Dimensional, semantic units, prototype, and semantic network
models are the main four emotional concept model groups
(Niedenthal 2008; Niedenthal et al. 2006). There is also a model
of script proposed by Russell (1991, 2005). It assumes that the
structure of an emotional concept, defined as a script,
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comprises key elements portraying emotional events such as:
beliefs, causes, desires, sensations, activity, physiological
changes, as well as mimic, and vocal expressions. This emo-
tional script is of prototype structure, which means that it con-
tains the most typical/common element of a given emotion.
Moreover, there are some emotion concepts with a distinct
structure. For instance, a concept that can encompass a list of
features or unique items (as it is proposed by the exemplar
theory: Kroska and Goldstone 1996). The latest approaches to
emotional concepts, applying the construct of semantic net-
work, include the embodied multiple representation models
(Andrews et al. 2014; Lenci et al. 2018). These assume that
all concepts, including emotional concepts, are constituted by
the two main types of information, experiential (such as senso-
ry, motor, and affective) and linguistic (Vigliocco et al. 2013,
2014; Vinson et al. 2014).

The aim of the present research is to show a novel approach
to investigating the structure of emotion concepts. The paper
focuses specifically on concepts representing the fear spec-
trum. This project is part of larger research on emotional con-
cept types. Concepts within the fear spectrum are noteworthy
because emotions such as fear and anxiety are fundamental in
everyday life and clinical situations. Every person often expe-
riences emotions and feelings from this spectrum. We were
driven to investigate whether lay people have differentiated
emotional concepts of the subtle emotions from the fear
group. While scientific theories point to several anxiety types
and worry typologies, we aim to show whether lay-people
have such a differentiated knowledge on these emotions. At
this point, it is necessary to explain the terms used in this
paper. Emotional concepts or emotion concepts are types of
mental representations indirectly reflecting a person’s knowl-
edge about a given emotion. This knowledge can be explored
as it is revealed in a series of associations/semantic clusters
produced in verbal fluency tasks. Importantly, a semantic
cluster consists of at least two words generated in succession
and related semantically, e.g. words men, women = cluster
‘people’. Emotion words or emotional words are understood
as the words which denote emotions (e.g. fear). They are not
words with emotional connotations (e.g. a bird). Emotions are
mental states encompassing such basic components as bodily/
physiological responses, perceptual (visual or auditory) infor-
mation, and conceptual knowledge of emotional categories
(Barrett 2012, 2013, 2014; Lindquist 2013). Finally, emotion-
al categories are abstract terms naming emotional concepts.

Fear and Emotions within the fear Spectrum

The emotion of fear is a consequence of the fact that a situa-
tion is assessed as threatening. Causes of such a situation may
be varied and include physical threat, danger associated with
violation of interpersonal relations, as well as more complex
forms of insecurity such as disease or job loss; generally these

are situations recognized as threatening or posing hazard to
human life or well-being (Lazarus 1991). The emotion of fear
in psychology is distinguished from the emotion of anxiety,
the former being classified as a basic emotion and the latter as
a complex emotion (LeDoux 2015). Furthermore, anxiety is
considered to be a consequence of an indirect and non-specific
threat (Ohman 2008). Barlow (2002) defines anxiety as a
vague, unpleasant emotional state characterized by an experi-
ence of apprehension, worry, stress and distress. Anxiety
arises in one’s imagination, as a response to experiences
interpreted as a threat. This contributes to a sense of helpless-
ness, powerlessness and insecurity (Zeidner and Matthews
2011). According to many theoreticians, anxiety appears in
early childhood and accompanies the individual continuously
until the end of life. This is something that exists regardless of
the culture, level of personal or national development
(Rachman 2004). Changes only occur in the object, the cause
which induces anxiety in each case, and — looking at the prob-
lem from the other side — in the preventive measures and
methods we use to overcome the emotion (Riemann 2009).
Therefore, it is recognized as one of the essential, ever-present
and all-embracing affects (Rachman 2004). Although fear is
classified as one of the so-called basic emotions and anxiety is
a complex emotion, they both occur in situations of threat, yet
in the case of fear, the danger is of more direct and objective
nature, and in the case of anxiety it is more varied and subjec-
tive (Izard 1992). The difference between anxiety and fear lies
not only in the type of stimulus which induces an emotional
response. According to LeDoux (2015) anxiety comes “from
the inside”, which means it is preceded with a complex cog-
nitive interpretation of the situation. Lazarus (1991) defines
anxiety as a group of responses which comprises physiologi-
cal changes, expressive reactions, the individual’s utterances,
as well as subjective feelings of tension and insecurity.
Furthermore, Barlow (2002) assumes that fear and anxiety
comprise subjective cognitive, physiological and behavioral
components, anxiety being a mixture of diffuse emotions
and thoughts. Anxiety is associated with bad mood, sense of
foreboding and lack of ability to predict; it does not trigger a
fight response rather preparing for it, although it apparently
comprises the same components as fear (Ohman 2008). Izard
(1992) believes that anxiety is a combination of a few basic
emotions: fear, distress, anger, shame and excitation.
According to Dabrowski (1996) fear/anxiety may take five
forms, depending on the level of personality integration/disin-
tegration. At the lowest level, fear results from imminent
threat, it is a response to danger and is not accompanied with
reflection. At the second level, fear is linked with periodic
changes in mood and temporal ambivalence; with attempted
self-control it can be directed properly. At the third level, the
emotions of fear and anxiety appear in the context of prosocial
behaviors, self-criticism, sense of inferiority, shame, guilt, and
self-assessment, which leads to the development of self-
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control. At the fourth level, the emotion of fear/anxiety is
associated with a development of self-reflection, self-
awareness and inner conflicts as well as empathy. Finally, at
the fifth level, these emotions are linked with a sense of re-
sponsibility, authentic life, and conflicts of philosophical and
existential nature (Dabrowski 1996, pp. 51-55).

The complex structure of anxiety has been emphasized by
researchers specializing in clinical psychology and psychiatry.
Multifaceted nature of this emotion means that in its structure
the feeling of anxiety may contain behavioral (increased activ-
ity), and cognitive (compulsive thinking and behaviors), as well
as personality and affect related elements (defense mechanisms)
(LeDoux 2015). Anxiety is thought to be a specifically human
affective feeling, while fear is also experienced by animals
(Barlow 2002). Anxiety is a more complex way to respond to
a problem, it reflects the capacity for human instinctive reactions
and for conducting analysis of multidimensional situations.
According to existential psychology, anxiety is a fundamental
manifestation and foundation of human existence (May 1950).
Researchers focusing on anxiety have pointed out that the emo-
tion takes many forms, therefore it is difficult to define it pre-
cisely and to classify types of anxiety (Kgpinski 2009).
Nevertheless, some highly valuable attempts have been made
to create a typology of anxiety. The criteria on which such
typology can be based include the area or the object related to
anxiety. Hence, among the possible types of anxiety we can
find: biological (result of being threatened), social (resulting
from condemnation by a group of people), moral (resulting from
transgression or breach of ethical norms) as well as disintegra-
tive (appearing as a result of any violation of fixed structure of
interaction with environment) (Kepinski 2009). Biological anx-
iety is closely linked with an experience of physical suffering
and pain; it is a sense of foreboding related to physical suffering,
or negative sensations due to illness, bodily injury or other pain
inducing factors. On the other hand, social anxiety is linked with
exposition. One of its forms is shyness. It is characterized by
high activation of the autonomic nervous system during social
interactions, a sense of awkwardness and discomfort, which
leads to withdrawal from social relations (Zimbardo 1990).
Moral anxiety is linked with violation of ethical or moral prin-
ciples; it may be manifested as a state of disintegration associ-
ated with a sense of guilt or shame. It may be reflected by
doubts, disorganized system of values and decreased sense of
achievement. Disintegrative anxiety occurs when the structure
linking an individual with their environment is disrupted
(Kepinski 2009). It appears if the existing order of things has
been destroyed/upset; it contributes to disintegration of psycho-
logical functions; the individual loses his/her confidence in the
existing situation and their activities become haphazard. Greater
disintegration leads to more severe anxiety (Kepinski 2009).

There are also many other kinds of anxiety distinguished by
psychologists. According to existential psychologists one of the
types is existential anxiety, defined as a constant feeling of

@ Springer

unease, always accompanying a person in their development,
and “inherent” in their existence. It may take various forms,
such as anxiety of death or of the unfamiliar (May 1950).
There are three aspects of existential anxiety. Firstly, anxiety
is related to destiny and death (Berman et al. 2006). The aware-
ness of mortality produces a sense of a lack of control or of
meaninglessness (Iverach et al. 2014). Ranschburg (1993,
p.73) defines this state in the following way: “Death anxiety
in a young person’s mind is manifested as an anxiety related
to the ultimate and unavoidable separation from ‘the self” and
puts the meaning of life in question”. Another aspect of existen-
tial anxiety is a sense of vacuum and meaninglessness. This
anxiety is expressed by the feeling that human life ultimately
does not have any purpose. The third aspect associated with
existential anxiety is linked with guilt and condemnation
(Berman et al. 2006). Furthermore, one of the types of existen-
tial anxiety results from a fear of being alone. The diverse
sources, forms and manifestations of anxiety are linked to one’s
culture and environment. According to Bauman, the greatest
distress is linked with an anxiety which is blurry, diffuse, am-
biguous, and non-specific. “Fear is the name we give to our
uncertainty in the face of the dangers..., to our ignorance of what
the threat is and our incapacity to determine what can and can-
not be done to counter it” (Bauman 2006, p. 6).

Attempts to develop a typology of anxiety take into con-
sideration the range of anxiety, type of stimuli/causes evoking
anxiety as well as temporal characteristics of the emotion and
its functions. Based on the above criteria, Cattell (1966) dis-
tinguished two types of anxiety, i.e. anxiety as a personality
trait, and anxiety experienced in a specific situation. The fac-
tor structure of trait anxiety comprises poor inner integration,
emotional immaturity, distrust and insecurity, tendency for
self-blame, and mental tension. State anxiety is described as
a number of feelings with a predominantly negative affect,
occurring when an actual threat is being faced (Cattell
1966). Spielberger (1979) operationalized these two types of
anxiety. Trait anxiety is defined as a quality of personality,
resulting from numerous inner conflicts experienced in course
of development, while state anxiety, also referred to as situa-
tional, is a response to crisis circumstances (Spielberger et al.
1995). State anxiety is defined as “subjectively and conscious-
ly perceived feeling of apprehension and tension, accompa-
nied with activation and arousal” (Sosnowski et al. 2006, p. 5).
Trait anxiety is a disposition or a tendency as a result of which
an individual is likely to perceive harmless situations as threat-
ening, and to respond to such situations disproportionately
with state anxiety (Sosnowski et al. 2006). According to
Spielberger, development of ‘anxious personality’ is linked
with negative early childhood experiences. There is a certain
relationship between state and trait anxiety, particularly if the
Self is threatened. In such a case, individuals with high-level
trait anxiety show a marked tendency to experience situational
anxiety (Spielberger 1979). Generally, individuals with high-
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level trait anxiety are less likely to be satisfied with them-
selves, they use the strategy of self-blame and self-
deprecation (Ohman 2008). Spielberger’s concept of anxiety
is supplemented by the multidimensional model proposed by
Endler. According to them, anxiety takes four forms: social,
physical (biological), psychological (doubts, indecisiveness)
and task-related (daily concerns). All these represent trait anx-
iety, but they can also be manifested as elevated state anxiety
if specific stimuli activate the trait (Endler and Kocovski
2001). There are also other concepts, such as worry and panic,
in the fear spectrum. They are described by linguistics as dif-
ferent from fear and anxiety in terms of intensity (Wierzbicka
1988). The most intense is panic, which is defined as a nega-
tive feeling related to current or future personal event and
blocking of action. Worry, according to Wierzbicka (1988)
and Shaver et al. (1987), is a negative feeling less intense than
panic, longer-lasting, and related to higher indefiniteness.

It is noteworthy that emotions from the fear spectrum are
also examined by scientists in the context of lay theories.
There are many proponents of emotion lay theories. They
define emotions as individual theories of the world. These
theories are also scientific, however, they base on linguistic
research. These proponents believe that understanding emo-
tional concepts is impossible without thorough emotion lay
theories analysis (Harré 1995; Oatley and Johnson-Laird
1995; Wierzbicka 1992b). The term ‘lay’ indicates the central
location of a man in his ‘first language’, this language deter-
mines his image of the world and his attitudes towards the
world and people (Apresjan 1994). All linguistic conceptions
of emotions based on the natural language are lay conceptions.
These theories study the lay-lexicon and show how ordinary
people conceptualise the world (Wierzbicka 1992b). For in-
stance, Russell argued that the terms such as alarmed, afraid,
tense refer to negative valence and high intensity (Russell
1980). In the Morgan and Heise model, terms such as
pertrified, terrified, and afraid have negative valence and
low potency (Morgan and Heise 1988). According to Shaver
and associates (Shaver et al. 1987), terms from the fear spec-
trum form different groups such as panic and anxiety. Then,
the prototype of the fear spectrum concepts entails basic in-
formation on the causes of fear event, typical activity in a
situation, typical symptoms of these emotions and conse-
quences of such events. In general, lay conceptions of the fear
spectrum emotions are focused on the lexical and semantic
analyses of terms used by people.

Emotional Verbal Fluency

Verbal fluency techniques are among the well-known and
widely recognized psychological tools used in assessing cogni-
tive functions (Ardila and Ostrosky-Solis 2006). These tech-
niques require a spontaneous word generation from predefined
categories (Gawda and Szepietowska 2013, 2016). The

standard applications of verbal fluency techniques relate to
letter and category fluency tasks and quantitative analysis. This
paper discusses a new qualitative-quantitative analysis of words
and focuses on emotional verbal fluency tasks (EVT). These
tasks involve listing of words associated with emotional catego-
ries. These involve emotional categories such as negative or
positive, unpleasant, pleasant, love, fear, joy, sadness among
many others (Gawda and Szepietowska 2013, 2016; Gawda
et al. 2017; Sass et al. 2013). In literature, there are a few studies
exploring emotional verbal fluency, however, they use tradition-
al (quantitative) indicators, such as the number of correct re-
sponses, errors, clusters, and switches (e.g. Abeare et al. 2017,
Gawda and Szepictowska 2013, 2016; Rossell 2006; Wauters
and Marquardt 2017). The present analysis focuses on the con-
tent of semantic clusters identified on the basis on words pro-
duced by subjects. The semantic clusters content is noteworthy
as it may reflect the emotional knowledge structure. We aim to
identify the structure of emotional concepts within the fear spec-
trum. This approach is based on the evidence that verbal fluency
performance is associated with the knowledge stored in episodic
and semantic memory (Gofli et al. 2011) and that words gener-
ated in emotional verbal fluency tasks reflect this knowledge
related to particular emotions. There are data indicating that
words generated are related semantically to one another and that
they form semantic clusters (Berto and Galaverna 2016). We
assume that a semantic network composed of semantic clusters
reflects the structure of the emotion concept. This approach has
been inspired by other research into the semantic knowledge
organization, such as an associative approach, a network ap-
proach based on verbal fluency data in the animal category as-
sessment (Goiii et al. 2011), examination of verbal fluency in
patients with cognitive impairment (Lerner et al. 2009), research
in patients with frontal and right lobe damage (Schwartz and
Baldo 2001), analysis of letter fluency taking into account con-
cept organization (Schwartz et al. 2003), semantic memory or-
ganization among Alzheimer’s disease patients (Chan et al.
1993), and patients with schizophrenia (Berto and Galaverna
2016; Robert et al. 1997). The examples of listed research are
qualitative analyses of semantic or phonemic verbal fluency;
they were not focused on emotional verbal fluency tasks.

The aim of the present study is to describe the structure of
concepts within the fear spectrum, represented by the categories
of worry, fear, anxiety, panic, and to show their differentiation
based on verbal fluency material. In order to describe the struc-
ture of the concepts from the fear spectrum, EVFT tasks were
used. To our knowledge, there is only one published research
based on a similar methodology (Gawda 2019). This research
showed that lay-people have extensive knowledge about emo-
tional concepts and that their personal conceptualisations are
associated with personality traits. In the examined context, anx-
iety is a particularly interesting trait as it was found to be differ-
entiating for personal love concepts (Gawda 2019). Besides
anxiety trait, described above, dogmatism is another personality
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trait potentially modifying the structure of personal emotional
concepts. This assumption is based on the associations between
anxiety and dogmatism development shown in research, e.g.
there are indications that high-anxious subjects are biased for
rigid and dogmatic attitudes and opinions (Furnham and Marks
2013). Dogmatism is defined as a personality trait associated
with closed cognitive belief organization and disbeliefs about
reality. It is an opposite trait to open-mindedness. Dogmatism is
thought to be a cognitive structure, not just rigid thinking. This
structure is related to authoritarianism, political persuasion, and
religiosity. A dogmatic person displays oversimplified thinking
and perception, and resistance to change attitudes or beliefs.
Rokeach (1960) stated that this personality trait develops in
infancy because of anxious relationships between children and
parents. This kind of experience including fear is leading to form
perseverativeness and can be the basis for formulation of dog-
matic viewpoint. In effect, dogmatic thinking becomes a form of
protection against negative affect (Schultz and Stone 1997).

Hypotheses

Given the presented data and theoretical background, the fol-
lowing hypotheses were formulated:

1. As these tasks rely on natural language, we assume that
semantic clusters identified on the basis of the words from
the fear spectrum tasks reflect personal concepts (lay-
concepts) of worry, fear, anxiety, and panic (Wierzbicka
1988, 1992a, b). We believe that these personal concepts
have different structures (this is based on the linguistic re-
search (Kurcz 1967; Shaver et al. 1987; Wierzbicka 1988).
In this context, we expect that emotional verbal fluency
technique has appropriate construct and discriminant
validity.

2. We hypothesize that the components of the personal concept
of fear are partly consistent with the scientific theories by
Cattell, Spielberger, Ohman, and other approaches. We be-
lieve that the lay concepts of fear spectrum contain proto-
typical elements (such as causes, behaviors, places, results)
and also other elements for fear situations, e.g. illness, exis-
tential and temporal aspects, because fear is related to a
variety of factors (Barrett 2012, 2013, 2014).

Study |
Method
Participants

The study involved a randomly selected sample of 280 partic-
ipants (150 women, 130 men) aged between 18 and 49 years
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old (M =25.00, SD =3.9). They were all right-handed (control
of handedness is important because it is related to functional
brain asymmetry and linguistic skills, thus, it can impact lin-
guistic task performance such as verbal fluency). They did not
display neuropsychiatric, or somatic impairments, nor were
addicted to drugs or alcohol (the screening questionnaire was
used to collect the demographic and other data). Two subjects
were excluded from the examination due to impairments. Every
participant was a native Polish speaker; the study was conduct-
ed in Polish. The level of participants’ education was similar. It
was measured by the number of years of education (12—
13 years). They were college students, university students or
workers. All participants completed EVF tasks, other verbal
fluency tasks such as Animals, letter ‘k’(phonemic fluency),
WAIS-R, and self-report questionnaires.

Procedure

Initially, a preliminary examination was carried out using pho-
nemic fluency (letter k) and Animals tasks, along with a vo-
cabulary test measurement. Then, the participants were asked
to list, in one minute, as many words as possible, for a given
word-criterion. Four word-criteria were used: worry, fear,
anxiety, panic (respectively in Polish: obawa, lek, strach,
panika). All the tasks were performed in Polish. The exami-
nation took place in a quite lab room. The four words-tasks
were always performed in the same order because it requires a
standard procedure of verbal fluency assessment. The change
of order can affect the results. The words worry, fear, anxiety,
and panic carry different distinctive meaning in Polish lan-
guage, similarly as in English. According to linguists and
culture researchers, there are more similarities between
Polish and English emotional words than, for instance, be-
tween English and Japanese (Russell and Sato 1995;
Wierzbicka 1992a). In English, these words are also associat-
ed with different emotional states, however, from the same
spectrum. The differences between them vary; for instance,
fear and anxiety are only subtly different, while fear and panic
differ significantly (Kurcz 1967; Shaver et al. 1987). All the
words generated by the participants were recorded by the ex-
perimenter and the assistant, and counted individually for each
participant and for each task. The participants were asked to
name words not phrases. If participants said statements instead
of words, the experimenter corrected them and asked to name
words. Every word listed for the specific tasks was treated as
meeting the relevant criterion. This is due to the fact that
emotional verbal fluency is particularly subjective; only
mispronounced words or perseverations were found as incor-
rect responses. Then, other questionnaires were given to the
participants (described below).

In the aforementioned study the protocol of experiments
was approved by the Local Ethics Committee of Maria
Curie-Sklodowska University.
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The Words Materials

Letter k (phonemic fluency): The subjects were asked to
name as many as possible words starting with k letter
within one minute. The number of correctly named words
was taken into account in the statistical analyses related to
construct validity of the EVFT.

Verbal fluency semantic task — Animals: The subjects
were asked to name as many as possible animals in one
minute. The number of correctly named animals was con-
sidered as a variable in the calculations related to the con-
struct and discriminant validity of the EVFT.

The Emotional Verbal Fluency Technique (EVFT): The
subjects were asked to name, in one minute, as many
words as possible to match the four categories, sep-
arately; first worry, then fear, anxiety, and finally,
panic. For all the categories, the following semantic
clusters (a semantic cluster consists of at least two
words generated in succession and related semanti-
cally, e.g. words men, women = cluster ‘people’)
were identified by judges (The judges analysed the
words material from tasks/categories, and they clas-
sified participant responses into categories, they
listed semantic clusters, they named all semantic
clusters basing on their content):

— Emotions/feelings (strictly emotional or emotionally
loaded words, e.g. unease, fear, horror);

— Helplessness (terms representing a sense of helpless-
ness, €.g. incapacity, feebleness, hopelessness),

— Diseases (names of illnesses or terms related to im-
pairments, e.g. cancer, arachnophobia, insanity,
schizophrenia, sickness);

—  Somatic symptoms (various bodily manifestations or
forms of expression, e.g. crying, sobbing, screaming,
tears, injury);

— Causes and circumstances of non-extreme events
(e.g. problem, public speaking, examinations,
interviews);

—  Extreme events (e.g. war, fire, death, terrorism, di-
sasters, floods, tornado);

— Places (terms representing locations, e.g. school,
workplace, home);

—  Persons (terms related to individual people or groups,
e.g. mother, professor, crowd, people);

— Activities/behaviors/actions (e.g. escape, worry, run,
misunderstand);

— Animals (e.g. spider, moths, hornets, wasps);

—  Existential and ethical aspects (terms pointing to gen-
eral, universal aspects of life, e.g. evil, nihilism, de-
pendence, awareness, God);

— Fictional situations/characters, (e.g. horror, ghosts,
witches, monster, thriller);

— Duties/responsibilities, (e.g. work, learning, care,

school, family, unemployment).

—  Objects (e.g. axe, syringe, knife).

An example of the coding system applied for the emotional

fluency task ‘fear’.

Words produced by a subject (Y) in response to the word-

stimulus ‘fear’: uncertainty, trembling, sweat, worry, unease,
unfamiliar, cancer, appraisal, life, death, people, powerless-
ness, work, defeat.

This is how the words generated were assessed. It was

determined which semantic cluster the specific words
belonged to. Subsequently the number of words in each se-
mantic cluster was identified; finally the words were given in
parentheses.

o

10.
I1.
12.

13.
14.
15.

Number of words generated: 14

Emotions/feelings (terms describing emotions and feel-
ing): 3 (uncertainty, worry, unease);

Helplessness (terms representing a sense of helplessness:
1 (powerlessness);

Diseases (names of illnesses or terms related to impair-
ments: 1 (cancer);,

Somatic symptoms (various bodily manifestations or
types of expression: 2 (trembling, sweat);

Causes and circumstances of non-extreme events: 4 (un-
familiar, evaluation, work, defeat);

Extreme events: 2 (death, cancer);

Places (terms representing locations): 0;

Persons (terms related to individual people or groups: 1
(people);

Activities/behaviors/actions: 0;

Animals: 0;

Existential and ethical aspects (terms referring to gener-
al, universal aspects): 2 (/ife, death);

Fictional situations/characters: 0;
Duties/responsibilities: 1 (work).

Objects: 0

The Vocabulary subtest from the Wechsler Adult
Intelligence Scale-Revised (WAIS-R). The WAIS is de-
signed to measure general intelligence. It com-
prises 11 subtests grouped into two parts: perfor-
mance and verbal. In order to estimate the verbal
1Q, the WAIS-R Vocabulary subtest was used to
assess verbal understanding, ability to classify con-
cepts, abstract thinking, and to evaluate the sub-
ject’s linguistic competence (Brzezinski et al.
2004). The scores of Vocabulary subtest were used
in the screening procedure to qualify participants,
i.e. to select only those subjects who had no im-
pairments. Then, these scores were used in the
correlational analyses. Vocabulary: Cronbach’s al-
pha in the present study is .92.
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5. The State-Trait Anxiety Inventory (STAI). The Trait and
State Anxiety Scales were considered in the statistical
analysis. The STAI comprises 20 statements describing
emotional conditions. The respondents rate applicability
of every statement to themselves on a 4-point scale: 1 -
rarely, 2 - sometimes, 3 — often, 4 — usually. The reli-
ability and validity of the Polish adaptation of the STAI
are very high (Sosnowski et al. 2006). In the present
study: Trait anxiety - Cronbach’s alpha is =.88. State
anxiety - Cronbach’s alpha is.87.

Statistical Analysis

First, the descriptive statistics were computed and the seman-
tic clusters were compared between the categories worry, fear,
anxiety, and panic (Friedman tests were used, Wilcoxon tests
were used for pairwise comparisons). All the statistics are
presented in Table 1. In order to assess reliability, W-
Kendall coefficients between judges’ scores were calculated
(Table 2) and Pearson’s correlations were applied for test-
retest reliability assessment (Study II). Construct validity
was established with Pearson’s correlations between the
EVFT scores and Animals, and letter ‘k’ scores (Table 3).
Likewise, Pearson’s correlations were computed to assess dis-
criminant validity between the EVFT’ scores and the STAI
and the Vocabulary from the WAIS-R (Tables 3 and 4). To
examine the internal relationships in the structure of the ex-
ample emotional concept, hierarchical clustering analysis was

performed for the anxiety category. It was done only for ‘anx-
iety’ category, not for all four categories.

Results
Reliability

First, reliability of the EVFT was examined with inter-judge
correlations (W-Kendall tests). Table 2 shows that the corre-
lations between the judges’ assessments for different semantic
clusters are very high (they range from .82 to .99). This shows
that the criteria/indicators of EVFT, such as the number of
words, errors, types of semantic clusters, were clear for the
independent judges.

Validity

Construct validity Construct validity of EVFT was tested by
Pearson’s correlations between EVFT (semantic clusters
and number of words in the categories worry, fear, anx-
iety, panic) and the other fluency tests (Animals, letter
‘k’). Table 3 presents significant correlations (ranging
from .36 to .45), which indicates that the numbers of
words produced in EVFT and in animals and letter ‘k’
tasks were correlated. This provides evidence for con-
vergent validity of EVFT. This means that EVFT mea-
sures partly the same cognitive functions as the other
verbal fluency tests.

Table 1 Study I - Descriptive

statistics and comparisons be- Variables Worry Fear Anxiety Panic X )
tween categories (n=280) (n=280) (n=280) (n=280)
M(SD) M(SD) M(SD) M(SD)

Number of words 5.77(3.88)" 5.932.14) 5.32(2.56)° 6.05(2.96)° 34,647
Number of errors .01(.03)* .03(.4)* .02(.05)* .03(.03)* 2.35 ns
SC: Emotions 2.49(1.58)" 2.13(.89)° 1.80(1.39)° 1.37(1.06) 38,12k
SC: Helplessness 15(.42)° 15(.45)* 17(.53)* 36(.66)° 25.66%*
SC: Diseases .04(.20)* .56(.75)° 54(.98)° 17(.55)° 107455
SC: Symptoms 39(.92) .58(.35)° 53(1.00)° 94(1.33)° 66.2 1%
SC: Non-extreme 1.42(1.60) 1.15(1.10)° 95(1.17)° .69(.98)° 3623
SC: Extreme 17(61)° .14(43) .19(.55)° 86(1.30)° 16323
SC: Places .08(.31) 07(30) .10(.34) 07(36) 2.56 ns
SC: People .19(.59) .18(.45) 12(36)° 32(.59)° 36.74% %
SC: Activity 13(.40)° 15(.46) 18(.50) 85(.97)° 141235
SC: Animals 05(.33)° .08(.34) 07(32)* .09(.33) 531 ns
SC: Existential 14(.63)° 29(.57)° 28(.54)° 18(.50)° 2732k
SC: Fiction 09(.56) 14(.46)° 15(49)° 04(24) 23.16%%
SC: Duties 22(.56) 02(.30)° 02(33)° 01(14)° 38.] 2%k
SC: Objects 12(.77)° 06(.32)° 07(33)° 05(26)° 65 ns

SC semantic cluster, M mean, SD standard deviation, ***p <.001

abed The same superscript for means in a row indicate no significant difference by Wilcoxon test p < .01
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Discriminant validity Two techniques were used to establish
discriminant validity, i.e. the State-Trait Anxiety Inventory
and the WAIS-R Vocabulary subtest. Pearson’s correlations
were calculated between the EVFT and STAI scores, and the
Vocabulary subscale. Table 3 shows there are significant cor-
relations between the number of words produced during the
EVFT in the categories of worry, fear, anxiety and panic and
in the Vocabulary subtest. Conversely, there is no significant
correlation between the scores in the STAI and EVFT total
number of correct responses in the categories within the fear
spectrum. However, there are many significant correlations
between the number of words in the semantic clusters identi-
fied in the EVFT category within fear spectrum, namely
Emotions, Symptoms, and Activities and the STAI scores.
These results show that the number of words produced in
the EVFT categories within fear spectrum partly measure ver-
bal intelligence and that particular semantic clusters identified
in the EVFT are associated with the scores of the State-Trait
Inventory (see Table 4). This means that the content of the
particular EVFT semantic cluster is a measure of similar as-
pects as those assessed by the STAI but not by the total num-
ber of responses in the categories within the fear spectrum.
The existence of positive significant correlations between the
content of the fear spectrum clusters (EVFT) and the STAI
confirm discriminant validity of the EVFT.

Comparisons between categories worry, fear, anxiety,
and panic

The number of words in semantic clusters has been compared
between the four tasks of worry, fear, anxiety, and panic.
Results of these comparisons are presented in Table 1. In
worry category there are a lot of words related to emotions,
feelings, causes and circumstances of non-extreme events (ef-
fect size: V =.30, p <.001); the highest number of words re-
fers to objects and duties (V =.35, p <.001). The structure of
semantic clusters in the categories of fear and anxiety is dif-
ferent from that observed in the category of worry. Fear and
anxiety are more similar than the other categories. In the struc-
ture of fear there are a lot of words related to symptoms,
illnesses, emotions and existential aspects. In anxiety various
causes of non-extreme events are included, e.g. diseases and
somatic symptoms (V =.55, p <.001). There are also existen-
tial aspects (V=.59, p<.001) and references to fiction
(V=.29, p<.001). The structure of the category of panic is
also different compared to worry, fear, and anxiety. Apart
from the words related to emotions in panic category, a lot
of specific elements dominate, such as strong focus on help-
lessness, somatic symptoms (V =.29, p<.001), extreme
causes and circumstances (V = .46, p <.001), activity and hu-
man behaviors (V =.22, p <.05) and rare references to fiction
or duties. Besides, compared to the other categories, panic is
more commonly associated with people (V =.28, p<.01). In

all these comparisons, contingency coefficients indicate sig-
nificant effect. Only such semantic clusters as objects, animals
and places do not differentiate the categories of worry, fear,
anxiety, and panic (see Figs. 1, 2, 3).

Hierarchical Clustering Analyses of the Category ‘Anxiety’

Due to the infrequent use of some words, the variables were
grouped to enable hierarchical clustering analyses. Hence, the
variables of Place, Animals, Objects, Diseases and Duties
were included into the cluster Non-extreme causes; the subse-
quent analysis was carried out in this form. The presented data
(Fig. 4) show that in the category of anxiety, the semantic
clusters create two major threads. The first one comprises
symptoms, behaviors and emotions, the other one includes
existential aspects, extreme causes, helplessness, persons,
non-extreme causes, and fiction. Therefore, the category of
anxiety comprises information related to causes of this condi-
tion; of key importance among these are people encumbered
in non-extreme and extreme events and circumstances. The
structure also includes symptoms of anxiety, emotions and
behaviors typical for a state of anxiety, as well as additional
elements such as Fictional aspects. The structure of the cate-
gory of anxiety provides information on emotions usually ex-
perienced in such states; these include fear, unease, concern
and sense of helplessness. Importantly, the structure of this
category/concept contains a lot of information on somatic
and other symptoms, including diseases, i.e. experiences po-
tentially associated with anxiety, and consequences of this

Table 2 Study I - The inter-judge correlations (W-Kendall tests)
Variables Worry Fear Anxiety Panic
(n=280) (n=280) (n=280) (n=280)

Number of words ~ .99%** .99k Rl 99k
Number of errors 99k .99k QY 99k
SC: Emotions 98k 97k Rhicae 97
SC: Helplessness 9Tk 967 96k 967
SC: Diseases 96H*k 95k 96H* 967
SC: Symptoms .93k .94k 96H* 96
SC: Non-extreme 94k .93k 94k 94k
SC: Extreme 87k 91k 4k B4k
SC: Places L93kskk .94k 93k 93k
SC: People 94k .98k 93k .95k
SC: Activity .93k .92k 93k 94k
SC: Animals QT 98k Rl 9Bk
SC: Existential L92kkk 91k 90k 91k
SC: Fiction 4k 95k Q4 95k
SC: Duties .8OHHE B4 L83k RV
SC: Objects 9k R 90k 95k

##%p <.001, Abbreviation: SC semantic cluster
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Table 3 Study I - Correlations

between the EVFT (number of Variable EVFT worry EVFT fear EVFT anxiety EVFT panic

words), other verbal fluency tasks

(number of correct responses), VF: Letter k (n=280) AQFE A3k Ak A

and other measures VF: Animals (n =280) ALHEE A4 A6HH* A2
VOC (n=280) A3 A4 A4 A2
STAI-state (n =280) .06 ns .09 ns .09 ns .02 ns
STAI-trait (n =280) .02 ns .03 ns .02 ns .03 ns

*#%_ p <.001, ns non-significant; Abbreviations: EVFT Emotional Verbal Fluency Technique, VF verbal fluency
technique, VOC Vocabulary, subscale from WAIS-R, STA/ results from the State-Trait Anxiety Inventory

condition (Fig. 4). This is generally consistent with data relat-
ed to the structure of concepts (Niedenthal 2008).

Study Il

This study was conducted two months after study I to verify
test-retest reliability. The second study was designed to verify
the semantic structure of the concepts within the fear spectrum
and to demonstrate its relationship with personality traits such
as trait anxiety and dogmatism.

Hypotheses

1. We believe that people present a relatively constant ten-
dency in emotional word association (semantic clusters)
in verbal fluency tasks. This is based on data confirming
the constancy in word association (Bartczak et al. 2010).
Furthermore, we assume that emotional verbal fluency
technique is a reliable measure.

2. We believe that the structure of lay concepts within the
fear spectrum is associated with mental rigidity and trait

Table 4 Study I - Correlation between the EVFT (semantic clusters i.e.
number of words in a cluster) and the STAI (rn =280)

EVFT Semantic cluster Trait anxiety State anxiety
Worry Emotions 13%* 13*
Symptoms 21%* 22%*
Activities .07 ns .08 ns
Fear Emotions .83%* .10 ns
Anxiety Symptoms 22%% 21%%
Activities —. 19%* —.20%%
Emotions 19%* .11 ns
Symptoms .16* 21%*
Activities —13% -.01 ns
Panic Emotions -.09 ns .02 ns
Symptoms -.08 ns .00 ns
Activities .09 ns —.14*

Abbreviations: EVFT Emotional Verbal Fluency Technique, STA/ State-
Trait Anxiety Inventory

*- p<.05, ** - p <. 01, ns non-significant
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anxiety. Particularly, trait anxiety affects concept structure
by contributing negative elements, whereas mental rigid-
ity predicts poor differentiation of the concept structure,
i.e. people with high dogmatism name similar words in
tasks related to different emotions: worry, fear, anxiety,
panic. Our hypotheses are based on the relationship data
between anxiety and dogmatism (Furnham and Marks
2013). Thus, we assume that highly dogmatic individuals
can generate less varied words during fear spectrum tasks
performance.

Method
Participants

A sample of 190 participants (100 women, 90 men), between
18 and 50 years of age, were examined (M age =25.00, SD =
4.57). The participants of study I participated in Study II. All
of them were right-handed and did not display psychiatric,
neurological, or somatic impairments. They were not addicted

B WEmotions
EWHelplessness
CWoiseases

W wWsymptoms
CJwWhon-extreme
EWextreme
Ewplaces
COwpeople
Ewsehaviours
W WAnimals
Ewexistential
CIWFiction
EWDuties
Owobjects

Fig. 1 Study L. Structure of the concept ‘worry’
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B AEmotions

B AHelplessness
[ ADiseases

B ASymptoms
[J ANon-extreme
B AExtreme

O APlaces

O APecple

B ABehaviours
M AAnimals

O AExistential
O AFiction

[l ADuties

O Aobjects

Fig. 2 Study 1. Structure of the concept ‘anxiety’. The structure of the
concept “fear’ is very similar to the structure of ‘anxiety ‘category with
details presented in Table 1

to drugs or alcohol (demographic and other data based on the
screening questionnaire). The level of education of partici-
pants was similar: about 12—13 years. All participants were
native Polish speakers. The research was conducted in a lab-
oratory. The participants individually completed the EVFT,
other verbal fluency tasks, i.e. Animals, letter ‘k’, and the
Rokeach Dogmatism Scale.

Procedure and Measures

1. Tasks ‘letter k> (phonemic fluency) and Animals were
conducted following the same procedure as in Study I.

2. The EVFT: the same procedure was applied as in Study I;
the participants named all words coming to their mind

W pEmotions

[ rHelplessness
[Crpiseases

W rSymptoms
CJPNon-extreme
W rextreme
Mrrlaces
CrPeople
ErBehaviours
W PAnimals
PExistential
DlPFiction

W POuties
Orobjects

Fig. 3 Study L. Structure of the concept ‘panic’

representing the categories of fear, anxiety, worry, and
panic. The same semantic clusters were identified from
the generated words by participants as in Study I. The
additional indicator named Categories diversity was ap-
plied in Study 2 to verify the relationship between dog-
matism and complexity of the emotional concept within
fear spectrum.

Categories diversity (assessment by three competent judg-
es): from 1 (no diversity, the subjects produce the same words
in all the tasks, repeat the same words for worry, anxiety,
panic), to 7 (the words are largely varied; no repetitions; qual-
itative differences between the categories/clues). Example
showing a lack of differences between the categories/ low
diversity of the terms between the categories/clues (rating 1
point): Worry: fear, meeting, scared, escape, confusion.
Anxiety: scared, fear, confusion, escape, meeting. Panic: fear,
escape, scared, confusion, restlessness. Example of large dif-
ferences between the categories (rating 7 points): Worry: fear,
sadness, unease, divorce, humans, life. Anxiety: examination,
trembling, hands, result, dreams, nightmares, escape. Panic:
people, screams, racing, shaking, dodging, fall, corpses,
death. The understanding and measurement of category
diversity/complexity makes reference to the concept of emo-
tional differentiation or emotional granularity, which assumes
that individuals presenting high level of divergence/differen-
tiation/granularity produce more varied adjectives describing
emotional experiences, while subjects presenting low degree
of granularity produce similar/the same emotion adjectives
(Kashdan et al. 2015, p. 11). The inter-rater agreement be-
tween judges in the categories diversity assessment was high
(correlations ranged between .94 and .98). Category di-
versity was provided as categorical variables because
there is no similar measure to assess diversity in verbal
fluency material. This is not the same as number of
words generated by a person. It refers to words’ quality
and their meaning. This is a particular property of the whole
word category produced by a participant. Category differenti-
ation was introduced with the purpose to evaluate its relation-
ship with dogmatism.

The Dogmatism Scale

Like in Study I, the STAI was used. Applied additionally, the
Dogmatism Scale by Rokeach (1960) contains 21 items
(translation into Polish by Kossowska 2005). This Scale was
used in the assessment of discriminant validity It measures
dogmatism, defined as “unjustified certainty” on a 6-
point Likert-Type scale (with possible responses from
Strongly disagree to Strongly agree). The scale’s psy-
chometric properties such as reliability and validity are
adequate, for instance, Cronbach alfa=.78. In the pres-
ent study a Cronbach’s alpha is .73.
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Results

The analysis of the relationship between the words produced
by participants allows to identify the same semantic clusters as
in Study 1. This confirms similarities in word associations.
Then, test-retest reliability of the EVFT was assessed using
Pearson’s correlations. The test-retest measures are also sig-
nificant and high (ranging between .79 and .99, see Table 5).
These results show that the criteria of EVFT such as types of
semantic clusters were correctly defined and they were clear
for the independent judges. In Study II, we focused on the
differentiation of the concept structure in relation to trait anx-
iety and dogmatism. A comparison of the semantic clusters
content within the anxiety concept structure in individuals
with low and high levels of trait anxiety suggests that there
are many significant differences. In individuals with high-
level of trait anxiety, the concept structure predominantly
points to ordinary, non-extreme causes of anxiety-evoking
situations (F(; 135)=4.61, p<.,01, n2 =,06) and persons asso-
ciated with such situation (F; 153, =3.40, p <.05, n°=.05).In
the subjects with low-level trait anxiety, the dominating infor-
mation relates to fictional factors linked to anxiety (F; ;gs)=
3.39,p<.05 1 =.05) as well as places (F(1 185y =2.96, p < .05
1 =.04). There is also a difference in existential elements
comprised in the concept structure; these are more frequently
pointed out in individuals with low-level trait anxiety. There
were no significant differences between high-anxious and
low-anxious persons in the following semantic clusters of
anxiety category: emotions, helplessness, diseases, symptoms,
extreme causes, activity, animals, duties, and objects.

Fig. 4 Study I - relationship be-
tween semantic clusters of the Existential
category ‘anxiety’
Extreme
Helplessness
People
> Nonextreme
Fiction
Symptoms

Behaviors

Emotions
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Cognitive rigidity was operationalized using results in the
Rokeach Dogmatism Scale. It was established that higher cog-
nitive rigidity contributes to lower diversity of the emotional
concepts in the spectrum of fear (F (1 135,=.15.67, p<.001,
1° =.07). Cognitively rigid individuals show concept repre-
sentations which are poorly differentiated (Fig. 5). Highly
dogmatic individuals present poorly varied structure in the
concepts of worry, fear, anxiety, and panic. The subjects with
a high level of dogmatism were found to produce very similar
words in response to the four word-stimuli, while the subjects
with low level of dogmatism produced different words in the
specific tasks (Fig. 5).

Discussion

Hypothesis 1 (Regarding Study I) Assuming

that Emotional Verbal Fluency Technique Reveals
people’s Concepts within the Fear Spectrum

and that these Lay Concepts Have Different
Structures

The results confirm that lay-people not only differentiate the
concepts within the spectrum of fear, such as worry, fear,
anxiety and panic, in terms of their intensity; they also present
varied structures of each of these concepts. Generally, the
structure of these emotional categories implies a certain
knowledge related to the given emotion and, suggests that
these emotional concepts comprise information on the causes
and circumstances, people involved with such circumstances,

| _
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Table 5

of words in a cluster)

Test-retest correlations. Similarity between the semantic clusters of the category Worry in Study I and Study II (Semantic clusters i.e. number

Correlations between the number of words in the clusters in Study 1 and Study 2

1I 1T 11 11 I 1T 1T 1T 1T 11 11 I 1I I

Emot  Help Dise Sympt Non-e Extre Places People Activ. Anim Exist  Fiction Duties Objects
I Emot 998* 028 -.033  .098 -165 —.101 —.110 .093 .081 -051 -253 —.142 =276 =253
I Help .028 .984 .045 .249 -053 -.023 -022 -119 —131 .090 .070 -.019 .029 .063
I Dise —.033  .045 978 .024 -.155 113 110 .020 =072 .123 .034 —-.036 .010 277
I Symptoms  .098 249 .024 956 .095 .032 .068 251 -.089 .171 .280 375 -.086  .167
I Non-¢ -165 —.053 -.155 .095 923 360 -.009 401 =224 .096 .346 377 211 .008
I Extreme -101 —-.023 .113 .032 .360 .898 035 204 -.052  .059 .017 .014 135 313
I Places =110 —-.022 .110 .068 -.009 .035 796 141 -.093 .057 256 253 .013 .348
I People .093 =119  .020 251 401 204 141 793 -.023  .002 407 424 .094 319
I Activities .081 -131 -.072 -.089 -224 —-052 -.093 —.023 912 -.054 —.081 -—.058 -135 —-.057
I Animals -.051 .090 123 171 .096 .059 057 .002 -.054 901 161 307 -062  .258
I Existential —253  .070 .034 280 346 .017 256 407 -.081 .161 .845 759 .085 329
I Fiction -142 -019 -.036 375 377 014 253 424 -.058 .307 759 .793 -.033 215
I Duties =276  .029 .010 -.086 211 135 013 .094 -135 -.062 .085 —.033 794 .032
I Objects -253  —.063 277 167 .008 313 348 319 -.057 258 329 215 .032 994

Emot Emotion, Dise Diseases, Non-e Non-extre

*Bold correlations are significant p <.001

symptoms, behaviors and consequences of the situation.
These findings are in line with other evidence (Frijda 2008).
The structure of the concept of worry includes a set of infor-
mation related to the causes of this condition, of key impor-
tance among these are people involved in non-extreme events
and circumstances. Of fundamental significance here are
responsibilities/duties; they are the most frequent cause of
worry and are inherent in the concept of worry. The structure
of'the concept of worry also provides information on the emo-
tions usually experienced in such situations, e.g. fear, unease,
concern, sense of helplessness. Importantly, the structure of
this concept contains a lot of information on somatic and other
symptoms, including diseases, i.e. experiences potentially as-
sociated with worry, as well as numerous behaviors and con-
sequences of this condition. Analysis of the semantic clusters
related to the categories of fear and anxiety suggests that the
structure of both fear and anxiety contains prototypical
elements, such as information on non-extreme social
causes, physical threat (fear of injury) and new unfamil-
iar situations, as well as a lot of information on mani-
festations of such conditions (physiological, bodily
symptoms such as trembling, shaking, crying), behaviors
and cognitive responses (restless walking, loss of con-
trol) and consequences of such a situation. This is con-
sistent with the concept of fear based on a prototype
approach (Shaver et al. 1987; Shaver et al. 1992). In addition
to the prototypical information, the subjects provided a lot of

input falling outside the prototype such as existential aspects,
objects, persons, animals, and fiction.

An interesting finding relates to differences in the structure
of fear and anxiety concepts. Fear contains more references to
animals and objects, and anxiety to diseases and emotions.
The more frequent references to animals and objects suggest
that fear is more closely linked to specific physical threats
which may directly affect an individual. On the other hand,
the fact that the structure of anxiety contains more references

6,001

5,50

5,001

4,501

Differentiation / granularity of the categories

4,00

T T T
low dogmatism average dogmatism high dogmatism

Dogmatism

Fig. 5 Study II. Relationship between diversity/differentiation of the cat-
egories (fear, anxiety, worry, panic) and dogmatism (7 = 190)
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to Diseases and Emotions suggests that anxiety is oriented
towards the future and reflects premonitions related to poten-
tial threat posed by a disease. Furthermore, disease appears
here as a potential category, and as an effect of anxiety. The
subjects point out that anxiety may lead to a mental disorder or
is a manifestation of a mental disease.

In sum, emotional verbal fluency technique is shown as a
valid measure in terms of construct and discriminant valid-
ity. This is consistent with the previous findings related to
the research focused on the love concept (Gawda 2019).

Hypothesis 2 (Regarding Study 1) Concerning
Components of the Lay Concept of the Fear Spectrum
Partly Consistent with the Scientific Theories by
Cattell, Spielberger, Ohman, and Other Approaches

Generally, this analysis of the material acquired using the
verbal fluency technique confirms the legitimacy of the types
of anxiety distinguished in the literature. Despite the similar
physiological and behavioral manifestations, the disparities in
the structure of the concepts suggest there are differences in
subjective experiences of various types of anxiety. It was also
established that the typical distinction between fear and anxi-
ety, applied in the related literature, is indeed reflected in the
structure of the concepts (Spielberger et al. 1995). According
to both common and scientific conceptualization, the notion of
fear is linked to direct physical danger, and anxiety to less
specific threat (Endler and Kocovski 2001; LeDoux 2015).
The structure of anxiety contains more emotions, such as un-
ease, worry, uncertainty, apprehension, etc., which suggests
that anxiety is more “emotional” than fear, or is associated by
people with something that is affective, intangible, unspeci-
fied, and involves feeling rather than action/activity. This is
also consistent with scientific conceptions (Barlow 2002;
Bauman 2006; Ohman et al. 2000). The category of panic,
in turn, most commonly contains information linked with ex-
treme causes, manifestations, emotions and increased activity.
This shows that panic has the highest dynamics among the
relevant concepts in the spectrum of fear. It essentially in-
volves a very strong response to an extreme event, leading
to intensified action, most commonly expressed as escape.
The structure of this emotion reflects its nature. However,
compared to the concept of fear discussed in accordance with
the prototype approach by Shaver et al. (1987), the results of
the EVF tasks show that the structure of the concepts contains
different elements falling outside the prototype construct
(Barrett 2012, 2014; Barrett et al. 2007). The elements con-
tributing to the complexity of the concept include for instance
existential aspects and fictional situations, as well as words
related to people involved in a situation of fear or anxiety, and
specific types of factors such as animals and objects linked
with the situation. This means that, in addition to prototypical
information, the structure of the concepts comprises
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a variety of contents constituting a kind of peripheral layer/
surrounding the core of the concept (Gawda 2019). Natural
concepts in the spectrum of fear have a structure which is
partly consistent with conceptions proposed by researchers
(Izard 1992; Shaver et al. 1987; LeDoux 2015; Ohman et al.
2000), yet the structure seems to be more varied, which shows
that lay people have a broad knowledge of emotions in the
spectrum of fear.

The present research confirmed the findings showed in
many studies show that the emotional concepts include a num-
ber of elements such as interoceptive data (Barrett et al. 2007;
Wilson-Mendenhall et al. 2013), specific exteroceptive data
such as auditory, visual, and olfactory information (Wilson-
Mendenhall et al. 2011, as well as data on activities associated
with a given emotion (Oosterwijk et al. 2014). Emotional
concepts also contain abstract elements, information about
the person’s relationship with his/her environment, surround-
ings, other people, information obtained from a wide range of
cultural resources faced by the person, as well as specific data
acquired during individual experiences, e.g. specific bodily
sensations, perceptual data related to some emotional situa-
tions experienced by the person (Lindquist 2013). The struc-
ture of emotional concepts identified by examining the mate-
rial collected using emotional verbal fluency tasks corre-
sponds to the findings referred to above.

Hypothesis 1 (Regarding Study IlI) Concerning
Constant Tendency in Emotional Word Association
(Semantic Clusters) in Verbal Fluency Tasks

and method’s Reliability

The current data suggest that emotional verbal fluency is a
reliable (across raters and time) and accurate method to de-
scribe the structure of emotional concepts within the fear spec-
trum. The results confirm the relatively constant tendency to
produce emotional word associations. The tendency of gener-
ating similar word association has been shown in previous
research in reference to other than emotional words (e.g.
Bartczak et al. 2010; Russell and Jenkins 1954; Russell and
Messeck 1959). The present research confirmed the stable
tendency to generate specific semantic cluster (word associa-
tions) within verbal fluency tasks of the fear spectrum.

Hypothesis 2 Regarding Study Il: The Structure of Lay
Concepts within the fear Spectrum Is Modified
by Dogmatism (Mental Rigidity) and Trait Anxiety

In addition to the characteristics of the differences in the struc-
ture of the concepts in the spectrum of fear, it was shown that
there are disparities in the structure of the concepts depending
on such individual traits as the level of dogmatism, verbal
intelligence, and trait anxiety. Generally, verbal intelligence
modifies the structure of concepts in the spectrum of fear,
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which is reflected by the fact that a higher level of intelligence
corresponds to greater amount of information regarding emo-
tions linked to potential states of anxiety, and to characteristics
of people involved in related situations; it also enables more
clear-cut perception of such situations. On the other hand,
dogmatism/cognitive rigidity contributes to small diversity
of emotional concepts in the spectrum of fear. Cognitively
rigid individuals have poorly varied concept representations
in terms of the intensity of the emotions in the fear spectrum.
This most possibly may lead to undifferentiated responses in
varied circumstances (Furnham and Marks 2013). The con-
tents of the concepts are shaped by life experiences gained in
the process of identification, classification and coding of
meanings. Hence, the contents of the concepts reflect experi-
ences of cognitively rigid persons. The present study quite
clearly illustrates the claim that individuals characterized by
cognitive rigidity are found with less elaborate categories of
concepts related to the fear spectrum. The structure of these
concepts contains less information about the causes and cir-
cumstances inducing fear/anxiety, less information about peo-
ple associated with such situations, less information on the
emotions and feelings potentially occurring in such situations,
or diseases as the specific causes or consequences of such
states. Such composition of concepts in the fear spectrum
adversely affects the ability of cognitively rigid individuals
to understand the diversity of situations in their lives
(Schultz and Stone 1997).

Furthermore, it was shown that the structure of the concepts
in the fear spectrum is modified by trait anxiety. In the case of
individuals with high level of trait anxiety the structure of the
concepts contains excessive information related to the ordi-
nary, trivial causes potentially inducing fear. Conversely, in
individuals with low-level trait anxiety, the concepts’ structure
points to a more objective reality perception which is reflected
by little information related to trivial fear causes. Furthermore,
individuals with low level of trait anxiety more often indicate
well the fictional elements as abstracts or existential aspects.
Their word associations with the fear spectrum suggest that
they are focused on abstractive elaboration of fear situation.
This potentially means that are able to form a cognitive dis-
tance from the fear situation.

Limitations The proposed procedure for analyzing qualitative
data from emotional verbal fluency technique (EVFT) is a
time-consuming method. Moreover, the way of establishing
category diversity is partly subjective. As the judges have to
analyse the words in terms of their notions/semantic meanings
in the categories and compare the categories to finally assess
their diversity. We are aware of the inherent subjectivity here,
however, to our knowledge, this is the best method
available at this time. Next, the conclusions on the emo-
tional concepts differentiation within the fear spectrum
refer to the Polish language and also to languages

where words fear, anxiety, worry, and panic inherently
carry different meanings, e.g. in English.

Future Directions The aim of any future studies will be testing
the tendency of other emotional word association and describ-
ing other emotion concepts using the verbal fluency tech-
niques. Another important issue is to develop suitable soft-
ware to support the coding procedure and automatic word
count. We used Excel formulas to automatically count words
in verbal fluency tasks, however, professional software would
help in easier study replication (as for instance in Pennebaker
et al. 2015).
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