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BACKGROUND

In our study we decided to examine whether anxiety de-
fined in personality terms and various emotional states, in-
cluding the state of fear, measured in two ways — by means
of subjective rating scales and by means of a more objective
method, the Facial Action Coding System (FACS) developed
by Ekman, Friesen, and Hager — would affect emotional ver-
bal fluency understood as the number of words generated in
answer to a question about the most liked and disliked trait
of one’s personality.

PARTICIPANTS AND PROCEDURE

The participants in the screening test were 570 students; in
this sample, we selected 90 women and classified each of them
into one of three groups — high-anxious individuals (n = 23),
low-anxious individuals (n = 41), and repressors (n = 26) — dis-
tinguished based on the criteria proposed by Weinberger and
colleagues. The research task, whose aim was to induce emo-
tions, consisted in delivering a speech lasting a few minutes
in front of an audience and a video camera.

RESULTS

We obtained evidence of a significant association between
emotional states and verbal fluency. Fear recognized by
means of the FACS turned out to be the emotion that was
the most strongly correlated with overall verbal fluency.
We found no significant differences in fluency between
individuals differing in terms of trait anxiety: low-anxious,
high-anxious, and repressors.

CONCLUSIONS

The structure of results shows that the participants’ lo-
quaciousness in the situation of speaking in front of an
audience was more strongly influenced by currently ex-
perienced emotions than by the stable personality trait of
anxiety.
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BACKGROUND

Verbal fluency can be defined as the ease of articula-
tion, the ability to utter strings of words at a particu-
lar speed, and an indicator of linguistic fluency. In the
field of psychology, it is usually defined as the ability
to generate words according to a particular criteri-
on. The criterion may be associative, when the per-
son is supposed to give the largest possible number
of words that “come to mind” in a given amount of
time (associative fluency); it may be semantic, when
the task consists in enumerating items belonging to
a given semantic category (semantic fluency); or it
may be affective, when associations concern emo-
tional categories, such as “pleasant” and “unpleasant”
(affective fluency). Quantitative parameters of fluen-
cy task accomplishment are usually considered as per-
formance indicators; analyses of qualitative aspects of
performance are less frequent (Gawda & Szepietowska,
2015; Szepietowska & Gawda, 2011).

Tasks requiring spontaneous generation of words
according to an associative, semantic, or affective
criterion constitute an important assessment instru-
ment that makes it possible to measure both cog-
nitive functions and emotional processes without
burdening the client. Fluency as a diagnostic tech-
nique is used to the fullest extent in neuropsycholog-
ical studies, for instance in the description of verbal
expression disturbances in the course of aphasia; it
is also widely applied in the psychology of cognitive
processes and emotions, in clinical psychology, and
in speech therapy. It is determined both by person-
al factors, such as age, sex, cognitive and emotional
processes, and by situational factors, connected with
the type of task and the characteristics of the social
context (Gawda & Szepietowska, 2011; Obrebska
& Kleka, 2016).

AFFECTIVE FLUENCY

Affective fluency, consisting in generating words
from affect categories, requires the activation of epi-
sodic aspects of autobiographical memory, which the
person evaluates positively or negatively from the
perspective of his or her personal experience, and
semantic aspects, which make it possible to gener-
ate general affect-saturated concepts. However, this
technique activates not only linguistic and memory
processes but also affective states and personality
traits (Szepietowska & Gawda, 2011).

Affective fluency is attained based on the coopera-
tion of prefrontal areas, the hippocampus formation,
thalamic nuclei, and especially the amygdalae, whose
connections with the hippocampus enable the forma-
tion of memory traces together with the emotional
and situational context (Daniluk & Szepietowska,
2009). Consequently, brain aging processes have

a significant influence on the level of affective flu-
ency: in generating words from particular affective
categories, older individuals usually score lower than
younger people. This is the case particularly in men.
Women, regardless of age, scored higher on affective
fluency than men, whose ability to generate affect-
saturated words decreased with age (Tabert, Peery,
Borod, Schmidt, Grunwald, & Sliwinski, 2001).

Studies on fluency are usually conducted in the
context of the influence of emotional states on per-
formance in tasks measuring verbal fluency. They
may be either quantitative or qualitative, when the
aim is, for instance, to reconstruct the relations be-
tween words (Schwartz, Baldo, Graves, & Brugger,
2003), to study emotional intelligence (Jasielska,
2007), or to describe the internal structure of emo-
tional concepts. Using the affective fluency method,
Barbara Gawda and Malgorzata Szepietowska (2015)
performed a conceptual reconstruction of happiness
and fear, which showed that verbal fluency, treated
as a measure of linguistic abilities, may also be a way
of gaining access to the contents of concepts and
emotional schemas.

EMOTIONAL STATES
AND VERBAL FLUENCY

According to Szepietowska and Gawda (2011), the
relations between emotional states and verbal flu-
ency should be seen in a broader context of relations
between cognitive and emotional processes. Many
studies confirm the associations between the levels
of depression or anxiety and difficulties in learning
and recall. These are the most visible in individuals
with emotional disorders, especially if they dominate
the clinical picture. For example, studies on the dis-
turbances of fluency mechanisms in individuals diag-
nosed with depression involve the analysis of many
cognitive functions: memory, attentional processes,
and information processing speed. What is especially
highlighted in neuronal studies on fluency mecha-
nisms in depression is the significance of frontal lobe
dysfunction and deficits in executive functions; this
means verbal fluency disturbances reflect more gen-
eral information processing disturbances (Atchley,
Hardi, & Enole, 2003; Calev, Nigal, & Chazan, 1989;
Szepietowska & Gawda, 2011).

Also characteristic of depression is a bias in infor-
mation processing. Individuals with depression more
quickly recognize and more easily recall words with
negative emotional valence than individuals from
the control group; the results were the reverse in the
case of positive valence. This is explained as stem-
ming from attention bias in depressive individuals,
with a focus on negative material, consistent with
low mood. Depressive people’s attention is more
sensitive to negative emotional stimuli, which is re-
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flected in the stronger activation of the P200 wave
in the event-related potential (ERP) during the per-
formance of tasks on affective material. Similar rela-
tions have been observed in the case of trait anxiety:
anxious people modify the perception of reality in
such a way that they mark various stimuli with neg-
ative emotional valence, which also contributes to
the negative character of affective fluency (Gawda
& Szepietowska, 2012; Gawda & Szepietowska, 2011).

In the case of high mood, contradictory results
have been obtained: in some studies there was an
improvement and in others a deterioration in verbal
fluency. Bartolic, Basso, Schefft, Glauser, and Titanic-
Scheftt (1999) experimentally induced good mood and
dysphoria in participants; high mood strongly corre-
lated with a high level of verbal fluency. In a study by
Clark, Iversen, and Goodwin (2001), participants in
a more negative mood scored higher on fluency than
participants in a positive mood.

The influence of anxiety on verbal expression has
been studied mainly in the context of utterance con-
tent analysis (Gawda, 2007) or in the context of the
participants’ lexical choices (Obre¢bska & Zinczuk-
Zielazna, 2016; Zinczuk-Zielazna & Obrebska, 2016).
Strong emotions in the form of tension or anxiety
have a disorganizing effect on the character of ut-
terances, manifesting itself, among other symptoms,
in fluency disturbances. For example, a strong re-
lationship has been found between stuttering and
anxiety, stemming from the special predisposition of
the autonomic nervous system to increased reaction
to stressful factors (Alm, 2004). The study by Ezrati-
Vinacour and Levin (2004), conducted on a group of
94 men, also confirmed that stuttering men exhibited
a higher level of social and task anxiety.

In studies on schizophrenia, researchers have ob-
served an association of positive symptoms and high
anxiety with loquaciousness. Patients with positive
symptoms generated significantly longer utterances
(on average, 1500 words) compared to patients with
negative symptoms (300 words) and normal individ-
uals (300 words). At the same time, their utterances
exhibited lower coherence and comprehensibility
(Obrebska, 2013). Likewise, studies on schizotypy
and verbal fluency support the thesis postulating
a relationship between anxiety and verbal fluency
(Tsakanikos & Claridge, 2005).

Vocalized pauses, silent pauses, and repetitions
of the same words are considered to be criteria of
speech fluency disorders, because they reflect the
anxious arousal of the speaker (Morreale, Spitzberg,
& Barge, 2001). Mahl (1987b) in his research devoted
a lot of attention to pauses, disruptions and “small”
parts of speech such as pronouns, conjunctions and
particles, which in his opinion occur in utteranc-
es more often if a speaker is experiencing anxiety.
He examined the utterances of patients during psy-
chotherapy (Mahl, 1956), the language of children
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regarded as anxious (Zimbardo, Mahl, & Barnard,
1963) and spontaneous speech of healthy individ-
uals in situations arousing anxiety (Kasl & Mahl,
1965; Mahl, 1987a). He stated that the proportion of
the number of disruptions to the overall number of
uttered words is positively correlated with anxiety.
The proportion may be therefore considered to be
a measure of the speaker’s anxiety.

Argaman (2010) explored possible relationships
between the intensity of emotions and the lexical
modalities for expressing those emotions. Based
on an experiment in which participants described
the emotions experienced while watching films, he
distinguished a number of verbal indicators of high
emotional intensity, such as repetitions of the same
words, vocalized pauses and others. This experiment
confirmed that significant differences exist between
the lexical modalities found in texts produced with
lower emotional intensity and those produced with
greater emotional intensity.

It is also confirmed by the result of the research on
lexical choices of individuals suffering from schizo-
phrenia (Obrebska & Obrebski, 2007): the number of
vocalized pauses, repetitions, particles, conjunctions
and pronouns in the utterances of ill individuals was
significantly higher than in the utterances of healthy
individuals, which can be related to a high level of
anxiety accompanying schizophrenia.

Szepietowska and Gawda (2011) stress that diffi-
culties in investigating the relations between anx-
iety and verbal fluency stem mainly from the fact
that the category of anxiety may be understood in
very different ways: “as a state of emotional tension,
as a personality trait being a predisposition to re-
act anxiously (in very different situations), and as
a characteristic integrated into other personality
traits” (p. 45). Anxiety can therefore be understood,
firstly, as a temporary and situationally determined
emotional state, manifesting itself in specific physio-
logical changes (such as quickened pulse and breath),
behavioral changes (such as facial expression), and
subjective experiences marked by fears and cogni-
tive disturbance. State anxiety is considered to be
“the emotional component of risk assessment behav-
ior in contrast to fear or panic, which is viewed as
the emotional accompaniment of flight” (Blanchard
& Blanchard, 2008; Perkins, Inchley-Mort, Pickering,
Corr, & Burgess, 2012, p. 910). The second perspective
on anxiety consists in treating it as a relatively stable
personality trait which makes a person likely to per-
ceive objectively harmless situations as threatening
and to react to them disproportionately with states
of strong anxiety. A popular questionnaire whose
structure is based on the distinction between state
anxiety and trait anxiety is STAI — Spielberger’s State-
Trait Anxiety Inventory, which has been adapted
into Polish by Wrzesniewski, Sosnowski, and Ma-
tusik (2002).
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Interesting relationships were observed when
this distinction was introduced. Situational anxiety
turned out not to be linked in any way with verbal
fluency, while trait anxiety fostered a focus on emo-
tionally negative stimuli. What underlies this effect of
anxiety is the mechanism of attentional bias, which
— as in the case of depression - leads to a stronger
focus on negative or threatening stimuli. As a result,
anxious individuals generate more negative associa-
tions in affective fluency tests than individuals low in
anxiety. High trait anxiety can also reduce the focus
of attention and impair the ability to generate words
in the case of nonaffective (associative or semantic)
fluency (Szepietowska & Gawda, 2011).

In our study we decided to examine whether trait
anxiety and various emotional states measured in two
ways — with subjective rating scales and by means
of a more objective method, the Facial Action Cod-
ing System (FACS) developed by Ekman, Friesen, and
Hager (2002) — would affect verbal fluency understood
as loquaciousness, i.e. the number of words generated.

TRAIT ANXIETY AS A PERSONALITY
VARIABLE

Trait anxiety was conceptualized in accordance with
the conception of styles of coping with threatening
stimuli, originated by Weinberger, Schwartz, and Da-
vidson (1979). This theory is based on the observa-
tion that the group of persons exhibiting a low level
of trait anxiety in studies using questionnaire-based
methods (such as the State-Trait Anxiety Inventory;
Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983)
consists of at least two subgroups. The first subgroup
comprises individuals who actually have a low level
of anxiety, while the second comprises those who ex-
hibit a low level of anxiety in their self-descriptions
but react to stressful situations with a high degree of
physiological and behavioral agitation. It was found
that persons in the second subgroup, described as
repressors, scored high on scales used to measure
defensiveness (such as the Social Desirability Scale;
Crowne & Marlowe, 1960, 1964), which, among other
purposes, serve to measure the degree to which test
results are falsified.

Analyzing the results obtained by participants on
scales measuring trait anxiety and the tendency to
react in a socially approved manner, Weinberger et
al. (1979) distinguished four groups of people with
different styles of coping with threatening stimuli:
“truly low-anxious,” “high-anxious,” “repressors,” and
“defensive high-anxious” (Figure 1).

According to the original study and the ones by
Myers (2000, 2010), members of each of the four
groups have a tendency to behave in a character-
istic manner. The first group consists of truly low-
anxious individuals, who score low on both anxiety
and defensiveness. In low-anxious individuals, who
are described as carefree, light-hearted, and calm,
a low level of anxiety is found in self-descriptions
and in behavioral as well as physiological indicators
of emotional processes. The second group consists
of high-anxious individuals, who are characterized
by a high level of trait anxiety and low defensive-
ness. High-anxious individuals exhibit a tendency
to pay attention to threatening stimuli rather than
to neutral ones when both are presented simultane-
ously and a tendency to interpret ambivalent stimuli
as threatening (Eysenck, 2000). Consequently, these
individuals experience anxiety strongly and willingly
talk about those experiences, disclosing details from
their private life which are not required in the study
(Myers, 2010).

The next group consists of people classified as re-
pressors, who score low on trait anxiety and high on
defensiveness. The results of studies in this area show
that repressors have little tendency to experience
anxiety consciously (during a stressful task), but at
the same time exhibit a high level of anxiety through
physiological and behavioral indicators (e.g., Asen-
dorph & Scherer, 1983; Derakshan & Eysenck, 1997a,
1997b, 2001a, 2001b). Some researchers (Weinberg-
er & Davidson, 1994) assume that repressors report
experiencing a substantially lower intensity of emo-
tions as compared to the level of their physiological
and expressive arousal because they apply defensive
self-deception strategies and are deeply convinced
that they are not inclined to experience anxiety and
other negative emotions. For instance, these people
have low tolerance of emotional ambivalence, are
particularly skillful in diverting attention away from

Low-anxious
individuals

High-anxious
individuals

- low trait anxiety
- low defensiveness
(social desirability)

- high trait anxiety
- low defensiveness
(social desirability)

Defensive
high-anxious
individuals

Repressors

- low trait anxiety
- high defensiveness
(social desirability)

- high trait anxiety
- high defensiveness
(social desirability)

Figure 1. Four styles of coping with threatening stimuli as defined by Weinberger et al. (1979).
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the stimuli they want to ignore, and exhibit high mo-
tivation to maintain a positive self-image (Derakshan
& Eysenck, 1999; Eysenck, 2000).

The final group consists of defensive high-anxious
individuals, who score high on both trait anxiety
and defensiveness. They constitute a group that is,
so far, the least well known. Defensive high-anxious
individuals are described as experiencing embarrass-
ment and worry, expressing discomfort in situations
involving the disclosure of information required in
studies.

RESEARCH PROBLEM
AND HYPOTHESES

The authors of the present study were interested in
whether anxiety understood as a personality trait, in
terms of the style of coping with threatening stimuli,
would influence verbal fluency understood as loqua-
ciousness — the number of words generated - in an-
swer to the question. Based on the studies discussed
above, we assumed that high anxiety occurred not
only in high-anxious individuals but also in repres-
sors, according to the typology proposed by Wein-
berger and colleagues. The second question that the
authors posed was the following: Will different emo-
tional states affect verbal fluency? In response to the
research problems and based on the analyzed litera-
ture, we formulated the following hypotheses:

H1: We postulated a difference in the overall level of
verbal fluency between individuals representing
different coping styles according to Weinberger
et al. (1979); we hypothesized higher verbal flu-
ency for high-anxious individuals and repressors
and lower verbal fluency for low-anxious individ-
uals. We also hypothesized that repressors would
exhibit higher verbal fluency compared to the re-
maining groups in answer to the question about
the liked personality trait, due to the tendency
of these people — well documented in research
- to attribute socially desirable traits to them-
selves. In high-anxious individuals, by contrast,
we hypothesized higher verbal fluency compared
to the remaining groups in answer to the ques-
tion about the disliked personality trait, as these
people have a tendency to focus on threatening
stimuli.

The emotional states, estimated on the basis of
facial behaviors, intensify verbal fluency. Happi-
ness intensifies verbal fluency in answer to the
question about the liked character trait. Negative
emotions such as fear, anger, sadness, disgust,
and contempt intensify verbal fluency in answer
to the question about the disliked character trait.
The experienced (self-reported) emotional states
intensify verbal fluency. The experienced posi-
tive emotional states such as happiness or pride

H2:

H3:
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intensify verbal fluency in answer to the question
about the liked character trait. The experienced
negative emotional states such as fear, anxiety,
anger, sadness, shame, disgust, and contempt in-
tensify verbal fluency in answer to the question
about the disliked character trait.

H4: We also hypothesized that speech fluency dis-
orders — in the form of vocalized pauses (e.g.,
“erm”), silent pauses (“..”), and repetitions of the
same words (e.g., “that, that”) — would correlate
both with high-anxious and repressive coping
styles and with particular emotional states.

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

To test the above hypotheses, we carried out a two-
stage study. In the first stage, we used a questionnaire
survey to select groups of people with particular cop-
ing styles as described by Weinberger et al. (1979).
The respondents were 570 students in 14 different
study courses (special teacher training, general teach-
er training, philosophy, political science, cognitive
science, biology, geography, environmental protec-
tion, Polish language, English language, history, mu-
sic, history of art, archeology). The participants’ mean
age was 20.72 (+ 1.67, range 18-32), and all of them
were Polish. The respondents completed the Trait
Anxiety Scale by Spielberger et al. as adapted into Pol-
ish by Wrzesniewski et al. (2002), and the Marlowe-
Crowne Social Approval Scale as adapted into Polish
by Siuta (1989).

The laboratory testing stage involved 90 women.
The participants’ mean age was 19.72 (+ 1.41, range
18-26). The gender variable is significant when con-
sidering the predisposition to experience anxiety.
Some studies show women to have higher levels of
anxiety than men; for example, in a study by Noél,
Lewis, Francis, and Mezo (2013) women exhibited
significantly higher anxiety than men according to
the Anxiety Sensitivity Index (ASI; Reiss, Peterson,
Gursky, & McNally, 1986) and the Penn State Wor-
ry Questionnaire (PSWQ; Meyer, Miller, Metzger,
& Borkovec, 1990). Similarly, a study by Keogh (2004)
confirmed the assumption that there are differences
between men and women in anxiety sensitivity (AS) —
women reported higher levels of AS than men. There
is evidence that gender can moderate the strength of
correlation between implicit and explicit measures;
for example, Donges, Jachmann, Kersting, Egloff,
and Sulsow (2015) found a link between attachment
anxiety and implicit self-concept of neuroticism in
women but not in men. We therefore decided to re-
strict the present sample to women only. Men will be
tested in a separate study, which will consequently
enable the identification of possible differences be-
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tween the sexes in the propensity to use explainers
in situations when anxiety is experienced.

Based on the clustering of the data into four
clusters “around medoids”, which is a more robust
version of k-means clustering (Reynolds, Richards,
de la Iglesia, & Rayward-Smith, 1992), we classified
each woman into one of three groups — repressors
(26 participants), high-anxious individuals (23) and
low-anxious individuals (41). Because cluster analy-
sis with the k-means method did not yield a charac-
teristic cluster for defensive high-anxious individu-
als, we did not include that group in the study. The
distinguished groups differed significantly in terms
of anxiety trait (F(2, 87) = 156.26, p < .001, 0t = .78),
and the Marlowe-Crowne Social Approval Scale
(R2,87) = 119.68, p < .001, 1) =.73).

part.

PROCEDURE

The participants (N = 90) were assigned a task that

could be potentially stressful — to give a speech last-

ing several minutes in front of an audience consist-

ing of two expert psychologists. The speech was to

concern the participant’s personality traits that the

participant liked and disliked. Each participant had

approximately 10 minutes to prepare the speech, and

then went to a different room, where the audience

was waiting. First, the women freely spoke about the

trait that they liked the most about themselves and

about the one they disliked the most. Next, the audi-

ence asked them eight standard questions:

« Is there any other trait of your personality that
you do not like?

« Is there any other trait of your personality that
you like?

« In your opinion, what traits do people like about
you?

« In your opinion, what traits do people not like
about you?

« Please reveal some negative aspect of yourself
that your friends are not aware of.

« Do you consider yourself attractive?

« Is this conversation difficult for you?

« Would you like to add anything?

The speech was recorded by means of a digital
video camera, the presence of which constituted an-
other potential stress factor. All study participants
were informed about the video recording before the
experiment and provided written consent.

MEASUREMENT TECHNIQUES

We adopted several measures of verbal fluency. First-
ly, we measured the overall number of words in each
participant’s entire speech in front of the audience
(M = 634 + 350, range 183-2932). Secondly, we mea-

sured the number of words generated in answer to
the initial question about the most liked trait of the
participant’s own personality (M = 120 + 77, range
26-509) and the number of words generated in an-
swer to the initial question about the most disliked
personality trait (M = 133 £ 121, range 36-1092). We
also measured three types of speech fluency disor-
ders: the number of vocalized pauses (e.g., “erm”,
M = 22, Md = 10, range 0-160), the number of silent
pauses (M = 35, Md = 9, range 0-185), and the num-
ber of repetitions of the same words (e.g., “that, that”,
M =4, Md = 3, range 0-47).

Facial behaviors — brief changes in the appear-
ance of the participants’ faces, caused by muscle
contractions — were analyzed by means of the Facial
Action Coding System (FACS), constructed by Ek-
man and Friesen (1978) and updated 24 years later
by Ekman, Friesen, and Hager (2002). The FACS is
currently the most elaborate and reliable system for
measuring facial expressions. In the FACS procedure,
facial behaviors previously recorded with a digital
camera are analyzed by a person trained to do it - in
real time and in slow motion (Draheim, 2001). After
coding the participants’ facial behaviors, signatures
are compared with the FACSAID database (FACS
Affect Interpretation Dictionary), which contains
interpretations — in terms of emotions - of specif-
ic expressions described in the FACS language. The
method is based on the Darwinian view, shared by
contemporary psychologists, that facial expressions
of emotion are essentially innate. This conclusion
is based on studies showing that facial expressions
of emotions generalize across cultures (e.g., Ekman
& Friesen, 1971). FACS makes it possible to identi-
fy the facial indicators of the following emotions:
happiness (M = 14.05 * 6.52, range 3-20) , sadness
(M = 0.40 + 1.15, range 0-1), anger (M = 1.00 * 1.66,
range 0-2), fear (M = 1.40 # 2.10, range 0-3), surprise
(M =0.10 + 0.34, range 0-1), disgust, (M = 1.20 + 2.20,
range 0—4) and contempt (M = 0.90 £ 1.17, range 0-1).
The FACS coder who has analyzed the mimic behav-
iors manifested by the participants has an individual
certificate entitling him to use the FACS. The FACS
coder’s coefficient of compliance with the expert was
0.82 and was higher at a statistically significant level
than the required minimum of 0.70.

Self-report rating scales on which the participants
indicated what emotions they experienced while per-
forming the task of making a speech in front of the
audience contained 11 categories — names of emo-
tions: happiness (M = 1.90 + 1.97, range 0-5), sadness
(M =0.70 + 1.09, range 0-1), anger (M = 0.40 = 0.73,
range 0-1), fear (M = 1.10 * 1.53, range 0-3), sur-
prise (M = 1.90 + 1.21, range 0-1), embarrassment
(M = 3.40 * 2.20, range 0-6), shame (M = 1.50 + 1.66,
range 0-3), disgust (M = 0.20 + 0.51, range 0-1),
contempt (M = 0.20 = 0.57, range 0-1), and pride
(M = 1.20 + 1.39, range 0-3). The rating of emotions
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(experienced while making a speech in front of an
audience) took place in a different room, when the
participant was listening to the audio recording of
her speech. This was meant to facilitate the recall of
the emotions experienced. This method is a modified
version of the instrument called cued-review tech-
nique, developed by Ekman and Rosenberg (1997).
Listening to the recording, the person marked on the
timeline the category of emotion and the moment
when it occurred. This procedure allowed data on the
category and frequency of experienced emotions to
be obtained.

RESULTS

DIFFERENCES IN VERBAL FLUENCY
ACCORDING TO THE LEVELS OF ANXIETY
AND REPRESSION

We postulated the existence of a marked difference
in the level of verbal fluency between participants,
assuming that truly low-anxious individuals would
score higher than the other two groups. However,
the analysis of variance in fluency scores revealed
a lack of differences in the means across the groups
(F(2,87)=2.59, p="111, M, = 523 + 205, M, =577 + 259,
M, =697 + 492).

We expected that verbal fluency for positive
self-presentation would be higher in repressors
than in the remaining groups, but the analysis of
the results did not confirm this hypothesis (F(2,
87) = 0.60, p = 549, M, = 117 + 71, M, = 112 * 49,
M, =135 £ 108).

The hypothesized higher verbal fluency in high-
anxious individuals in the case of answer to the
question about the disliked character trait was not

Table 1

confirmed, either — mean scores did not differ across
the groups (K2, 87) = 1.94, p = .151, M, = 123 £ 72,
M, =112 + 39, M, =175 * 215).

In the analysis of pauses, we found no differ-
ences between the groups in terms of vocalized
pauses (F(2, 87) = 0.27, p = .766, M, = 24.50 + 27.30,
Mrp =21.40 £ 33.50, M, =18.70 + 35.40) or in the num-
ber of fluency disorders (K92, 87) = 3.03, p = .053,
M, =346 +2.96,M_=3.96+6.43, M, =7.39 +9.76). We
did find significantly fewer silent pauses in the high-
anxious group (2, 87) =354, p=.015, M,_=40.80 + 45.50,
M, =48.00 + 53.60, M, = 12.90 + 2420, 1", = .09).

P

RELATIONS BETWEEN VERBAL FLUENCY
AND EMOTIONAL STATES

To test the hypothesis postulating associations be-
tween fluency and emotional states, we used Pear-
son’s r correlation coefficient. Because each partic-
ipant was examined in terms of many emotional
dimensions, we used Holm’s adjustment for the sig-
nificance level of correlation coefficients.

In the case of emotions measured with the FACS,
the one that turned out to be a significant predictor
of fluency, regardless of its type, was fear (r = .54).
It correlated positively with the number of words
uttered. A similar though weaker effect was found
in the case of the relationship between surprise and
fluency (r = .37) - individuals exhibiting more facial
symptoms of surprise uttered more words in their
speech both about their positive trait and about the
negative one. We also found a moderate correlation
between overall fluency and happiness. By contrast,
the correlation with the general category of negative
emotions measured by the FACS is a consequence of
a strong correlation with fear (Table 1).

Correlation coefficients and level of significance between fluency and the emotions measured with the FACS

Fluency Positive fluency Negative fluency
r p adj. r p adj. r p adj.

Happiness .34 .004 .15 129 -.001 496
Surprise .37 .002 .33 .005 .38 .002
Fear .54 <.001 42 <.001 41 .001
Disgust .21 .051 .08 .264 21 .058
Contempt -.02 450 .05 .367 -.02 430
Anger -.04 .370 .03 404 -.01 456
Sadness 17 .100 .08 278 .02 430
Negative emotions .36 <.001 A7 .058 .26 .006

Note. r — Pearson’s correlation coefficient; p adj. — one-tailed significance of the correlation coefficient with Holm’s adjustment

for multivariate testing.
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Correlation coefficients and level of significance between fluency and the emotions measured with self-report scales

Fluency Positive fluency Negative fluency
r p adj. r p adj. r p adj.

Happiness .38 <.001 47 <.001 34 .001
Sadness .27 .006 .27 .005 .14 .094
Anger -.03 404 .07 .260 1 .163
Fear .14 .087 .07 .262 12 125
Surprise .07 .257 .02 421 .08 218
Embarrassment -.02 446 -.09 207 .01 481
Shame .45 <.001 .36 <.001 49 <.001
Disgust .10 176 11 .144 .02 431
Contempt .01 473 .10 181 .02 428
Pride .26 .007 44 <.001 .22 .017

Note. r — Pearson’s correlation coefficient; p adj. — one-tailed significance of the correlation coefficient with Holm’s adjustment

for multivariate testing.

In the case of pauses, a high score on the Fear scale
of the FACS increased the number of vocalized paus-
es (r = .40, p = .001) and fluency disorders (r = .47,
p < .001), while happiness increased the number of
silent pauses (r = .31, p = .009).

We performed a similar analysis for scores on
self-report scales. In this case, the main variables that
correlated with fluency were: shame (r = .45), happi-
ness (r = .38), and, to a smaller degree, pride (r = .26):
the higher the scores on these scales were, the higher
was the overall fluency. Positive fluency was correlat-
ed positively, though weakly, with sadness (r = .27)
and more strongly with happiness (r = .47) and pride
(r=.44) (Table 2).

In the analysis of the influence of scores on self-re-
port scales measuring emotions on the number of vo-
calized pauses, we found a positive association with
happiness (r= .35, p < .001), sadness (r = .30, p = .002),
shame (r= .36, p < .001), disgust (r= .26, p = .008), and
pride (r = .22, p = .018). The number of silent pauses
is influenced by the scores on scales measuring hap-
piness (r = .25, p = .010), disgust (r= .31, p = .002), and
pride (r = .31, p = .002). The factors increasing fluen-
cy disorders are: sadness (r = .38, p < .001), shame
(r=.44, p=.001), and disgust (r = .29, p = .002).

Figure 2 displays the relationship between ver-
bal fluency and emotions measured by FACS and
self-report scales. Due to their higher resistance to
self-deception, scores on FACS scales should corre-
late with verbal fluency more strongly than scores on
self-report scales, if the theory is true.

For particular emotions measured by means of
both instruments, we examined the differences be-
tween the correlation coefficients with the general
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Note. x-axis: normalized emotion frequency score measured
by FACS (Fear FACS, Happiness FACS, Surprise FACS) and
normalized emotion score measured by the self-report scale
(Happiness, Pride, Sadness, Shame).

Figure 2. Relationship between verbal fluency and
emotions - significant correlations.
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Table 3

Comparison of correlation coefficients from tables 1 and 2 between emotions and fluency

Fluency Positive fluency Negative fluency

t p adj. t p adj. t p adj.
Happiness -0.37 1.0000 -2.79 0.0640 -2.83 0.0627
Surprise 1.91 0.5310 1.95 0.4320 1.87 0.5850
Fear 3.35 0.0132 2.83 0.0638 2.23 0.2800
Disgust 0.76 1.0000 -0.2 1.0000 1.23 1.0000
Contempt -0.16 1.0000 -0.35 1.0000 -0.29 1.0000
Anger -0.12 1.0000 -0.24 1.0000 -0.77 1.0000
Sadness -0.8 1.0000 -1.58 0.8400 -0.93 1.0000

Note. t — Steiger’s test result; p adj. — two-tailed significance of the test with Holm’s adjustment for multivariate testing.

fluency measure. For this purpose, we performed
a Steiger’s (1980) test, which allows the difference be-
tween two correlations (e.g., 7, - r, ) to be determined
when one of the variables is common between them
and when the correlation between the remaining
variables has to be taken into account (r, ). Correla-
tion coeflicients between FACS scores and self-report
scores were not high and did not exceed r = .30. Tak-
ing into account the overlapping variance for each of
the emotions, we found a significant difference in the
values of correlation coefficients for fear (#(88) = 3.35,
p=.002 1, = 54>r, =14, d =.71). The remain-
ing correlations of scores on scales measuring emo-
tions with fluency did not differ significantly, though
it is worth noting the associations of positive and
negative fluency with happiness, which we found in
the case of self-report scales (Table 3).

DISCUSSION

In our study, the conceptualization of trait anxiety
was performed in accordance with the model devel-
oped by Weinberger, Schwartz, and Davidson (1979;
Myers, 2000, 2010), assuming the existence of truly
high-anxious people, truly low-anxious ones, and
repressors — unaware of their high-anxious nature.
In Hypothesis 1, we postulated that individuals with
specific styles of coping with stress would differ in
terms of overall verbal fluency understood as lo-
quaciousness in a potentially emotion-inducing sit-
uation. We also expected that participants from the
three groups distinguished would react differently
in a situation of speaking about their own positive
traits compared to the situation of revealing negative
aspects of themselves. Unfortunately, we did not ob-
serve the expected differences between the groups:
high-anxious individuals did not generate longer ut-
terances in answer to the question about the aspect
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of themselves that they disliked. This result stands
in contrast to the findings of previous studies, which
suggested that, through the mechanism of attention-
al bias, trait anxiety leads to stronger focus on neg-
ative or threatening stimuli (Derakshan & Eysenck,
1999; Eysenck, 2000; Szepietowska & Gawda, 2011).
In our study it was not predispositions in the form of
personality traits but actually experienced emotion-
al states that were associated with loquaciousness.
Only the number of silent pauses differentiated the
groups distinguished. High-anxious individuals less
often made silent pauses in their utterances, which
may indicate their anxious attitude towards utter-
ance breaks.

Hypotheses 2 and 3, postulating a relationship
between emotional states and verbal fluency, were
confirmed by the results. The Facial Action Coding
System (FACS) is a method that makes it possible to
capture a person’s emotional state when the person
himself or herself has limited insight into that state.
Neurological studies have unambiguously proved
that the involuntary facial expressions produced au-
tomatically in response to an emotional stimulus are
governed by a center in the brain called the extrapy-
ramidal system — as opposed to any kinds of move-
ments of muscles controlled by the phylogenetically
younger pyramidal system (Ekman, Friesen, & Anco-
li, 1980). For this reason, FACS results are regarded
as having higher validity (due to the persons’ very
limited possibilities of controlling their own invol-
untary facial movements) compared to introspective
methods such as rating scales, which are sensitive to
motives of both unconscious self-deception and con-
scious impression management.

Fear recognized by means of the FACS turned out
to be the emotion that was the most strongly cor-
related with overall verbal fluency. The state of fear
increased loquaciousness both in answer to the ques-
tion about the liked aspect of oneself and in answer
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to the question about the disliked trait. The correla-
tion was significantly stronger than in the case of fear
measured with rating scales, which turned out not to
be associated with fluency measures. Of the remain-
ing emotions measured with the FACS, loquacious-
ness was also associated with surprise and, the least
strongly, with happiness. Emotions such as anger,
disgust, contempt, and sadness did not correlate with
loquaciousness. The reason for the lack of correla-
tion may be the fact that they were rarely manifested.
Participants’ emotional states were evoked by a po-
tentially stressful speech which triggers fear, shame
or anxiety. Emotions like anger, sadness, disgust or
contempt might have been evoked as a consequence
of talking about the negative aspects of themselves.
Nevertheless, they appeared rather rarely.

Emotions measured with rating scales — conscious
emotions, which a person is able to name — turned
out to be associated with verbal fluency as well.
The highest correlation with overall fluency was
found in the case of shame, which was slightly more
strongly associated with loquaciousness in answer
to the question about the disliked aspects of oneself
and less strongly when speaking about the liked as-
pects. Also happiness, and - less strongly — sadness
and pride correlated positively with verbal fluency;
the last of these exhibited a fairly strong association
with loquaciousness in answer to the question about
the liked aspect of oneself.

The structure of results shows that the partici-
pants’ behavior in the form of loquaciousness in the
social situation of speaking in front of an audience
was more strongly influenced by emotions resulting
from the affectively stimulating situation than by
stable personality traits. The activation theories of
emotion, linking the intensity of emotions with the
level of arousal of the central nervous system, may
be helpful in explaining this pattern. Hebb (1946a,
1946b) believes that emotions correlate directly with
activation but are not identical with it, since the most
important component of emotions is thought pro-
cesses; for example, fear is activation accompanied
by images of trauma, and happiness is activation
combined with a desire for permanent contact with
the object that gives happiness. According to Arnold
(1960), the emotional process leads to a tendency to
act, and although these activities may be different,
their common feature is the relatively high dynam-
ics and limited intellectual control. Though regarded
as historic, the activation theory of emotion seems to
explain the obtained results well. In our participants,
sitting still in front of the camera and the audience,
the only available activity was speaking. It turned out
that those emotions which, as Hebb assumed, were
related to an increased level of activation (fear, happi-
ness, pride) did indeed correlate with loquaciousness.

An alternative explanation can be sought in cog-
nitive theories of emotion. In this perspective, verbal

fluency is treated as one of the executive functions,
beside processes such as: planning and monitoring
current activity, predicting outcomes, suppressing re-
actions, or shifting attention between parallel tasks.
It has been found that fluency, particularly phonemic
fluency, is associated with the capacity of working
memory and other measures of executive functions
(Miyake et al., 2000; Rosen & Engle, 1997). Executive
functions play an immensely important role in emo-
tion regulation. In a very interesting study, Gyurak
and colleagues (2012) investigated the relationship
between four executive functions, including verbal
fluency, and emotion regulation capacity in a situa-
tion of watching an emotionally stimulating film. In
a situation when the participants in the study were
given the task of hiding their emotions, verbal fluency
turned out to be the only function that predicted the
emotional response. Higher scores on verbal fluency
were associated with weaker emotional responses.
In the opposite situation, when the participants in
the study were instructed to enhance their emotions,
verbal fluency again turned out to predict emotional
response the best. High scores on fluency were as-
sociated with more emotional reactions.In the study
by Gyurak and colleagues (2012), verbal fluency was
the most strongly and unfailingly associated with
emotion regulation capacity. It can therefore be con-
cluded that, in our study, the relationship between
some emotions and fluency reflected the attempts to
cope with and regulate these emotions. Probably the
presence of the camera and the audience resulted in
the participants trying to down-regulate the emo-
tions experienced in order to behave in accordance
with the accepted standards, which was reflected in
loquaciousness.

Our study illustrates an interesting aspect of the
mutual relations between cognition and emotions.
As has been stressed by Kocowski (2010), emotions
influence the course of cognitive processes (includ-
ing verbal fluency), and even negative emotions are
better than their absence. This is illustrated by the ex-
periment in which students performed their tasks in
different kinds of emotional atmosphere. In the first
group, the investigators induced anxiety and stress
by simulating a situation of assessing their results.
In the second group, positive mood was induced by
a comic actor, and in the third group no emotions
were induced. The results were the best in the group
that performed the tasks in a positive atmosphere,
and the worst in the group in which no emotions
were induced. It should be remembered however,
that — in accordance with the Yerkes-Dodson law —
excessive arousal or stress has a destructive influence
on cognitive processes, and the boundary between
its optimal and excessive levels is difficult to define.
In future studies in emotional arousal and fluency,
it would be advisable to introduce better control of
the intensity of emotions in order to capture the mo-
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ment when it ceases to stimulate and starts to disturb
the individual’s cognitive functioning. In our study,
the stimulating influence of strong emotions was re-
flected in the observed relationship between some
emotions and verbal fluency disorders in the form of
vocalized pauses, silent pauses, and repetitions of the
same words.

The optimal level of stimulation depends on indi-
vidual differences. The approach to fluency in terms
of a process supporting the regulation of emotional
arousal suggests that, in future studies, personality
moderators of the relations between emotions and
verbal fluency should be sought. Dimensions such
as extraversion, verbal and emotional intelligence, as
well as temperamental traits such as emotional reac-
tivity and resistance from Strelau’s (2006) regulatory
theory of temperament seem to be promising, and so
does self-directedness from Cloninger’s psychobio-
logical model of personality, understood as the ability
to direct, regulate, control, and adjust one’s behavior
to situational demands (Cloninger, Svrakic, & Przy-
beck, 1993). Of the more recent conceptions, research
on emotional creativity also seems to be interesting;
it postulates that emotions are phenomena appearing
involuntarily but can be steered at will and used for
better adjustment to the environment (Brackett, Iva-
cevic, & Mayer, 2007). Emotionally creative individ-
uals regard situations of threat as a challenge, which
they eagerly take up and emotionally experience
(Jasielska, 2002). All in all, the phenomenon of affec-
tive fluency appears to be much more complex than
it was assumed to be in classic studies, and the analy-
sis of personality and situational determinants of this
process is an interesting area for further exploration.
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