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Characteristics of vocal cues,
facial action units, and emotions
that distinguish high from low
self-protection participants
engaged in self-protective
response to self-criticizing

Viktória Vráblová and Júlia Halamová *

Faculty of Social and Economic Sciences, Institute of Applied Psychology, Comenius University in
Bratislava, Bratislava, Slovakia

Introduction: Self-protection, also called protective anger or assertive anger, is
a key factor in mental health. Thus, far, researchers have focused mainly on the
qualitative analysis of self-protection.

Methods: Therefore, we investigated facial action units, emotions, and vocal
cues in low and high self-protective groups of participants in order to
detect any di�erences. The total sample consisted of 239 participants. Using
the Performance factor in the Short version of the Scale for Interpersonal
Behavior (lower 15th percentile and upper 15th percentile) we selected 33 high
self-protective participants (11 men, 22 women) and 25 low self-protective
participants (eight men, 17 women). The self-protective dialogue was recorded
using the two-chair technique script from Emotion Focused Therapy. The
subsequent analysis was performed using iMotions software (for action units and
emotions) and Praat software (for vocal cues of pitch and intensity). We used
multilevel models in program R for the statistical analysis.

Results: Compared to low self-protective participants, high self-protective
participants exhibited more contempt and fear and less surprise and joy.
Compared to low self-protective participants, high self-protective participants
expressed the action units the following action units less often: Mouth Open
(AU25), Smile (AU12), Brow Raise (AU2), Cheek Raise (AU6), Inner Brow Raise
(AU1), and more often Brow Furrow (AU4), Chin Raise (AU17), Smirk (AU12),
Upper Lip Raise (AU10), and Nose Wrinkle (AU9). We found no di�erences
between the two groups in the use of vocal cues.

Discussion: These findings bring us closer to understanding and diagnosing
self-protection.

KEYWORDS

action units, emotions, self-protection, two chair technique, voice units, vocal cues

Introduction

Self-protection and a link to self-criticism

In Emotion-Focused Therapy (EFT; Greenberg, 2002) self-protection is also known
as assertive anger or protective anger (Pascual-Leone and Greenberg, 2007). Several
scholars distinguish anger based on its productivity (Kramer et al., 2016; Pascual-
Leone and Greenberg, 2007). Pascual-Leone and Paivio (2013) discuss primary (adaptive)
and secondary (maladaptive) anger. Protective anger, referred to by Pascual-Leone and
Greenberg (2007), is adaptive anger which is a reaction to mistreatment (e.g., when an
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individual’s safety is violated) and to unsatisfied needs (Halamova
et al., 2019). Lower self-esteem can reduce the likelihood of
constructive (assertive/protective) anger forming (Pascual-Leone
and Greenberg, 2007). Through self-protection, people can
establish their own boundaries, stand up for themselves, and assert
their rights. He et al. (2012) think anger is useful because it
supports efforts to overcome obstacles, encourages motivation, and
thus promotes persistence. Assertive anger is caused by limiting
situations that prevent the person from fulfilling their goals.
Kramer et al. (2016) confirm that assertive anger is both helpful and
functional. It supports prosperity and good mental and physical
health. In addition, this anger is empowering, healing, and helps
improve emotional resilience and flexibility (Pascual-Leone, 2009;
Halamova, 2013). That means it helps us fight emotional distress
and promotes good mental health (Pascual-Leone and Greenberg,
2007). In our understanding, the construct is called differently, but
we believe that various authors define the same theory. Therefore,
in this study we call this constructive type of anger as “self-
protection.”

Self-protection (as states its name) protects against negative
self-view conducted by inner voice of an individual, typically
occurring in situations of failure (Shahar, 2015). This obstructive
treatment that the self-protection fights against, is also called self-
criticism (Whelton et al., 2007). Since intense self-criticism is
widely believed to be an unhealthy pathological trait that needs to
be reduced (Falconer et al., 2015), we wanted to focus on improving
the efficiency on how the therapeutic approach (with the use of the
self-protection) can be used to lower the levels of self-criticism.

Emotions, facial expressions, action units,
and coding

Emotions and facial expressions were broadly studied by
Ekman (2003), which led to the creation of the Facial Action
Coding System (FACS; Ekman and Friesen, 1978; Ekman, 2002).
The FACS describes the movements of facial muscles (anatomical
facial movements), which are composed of “action units” (AU;
Ekman and Friesen, 1978). Ekman (2003) also identified seven
universal emotions (universal across cultures)—fear, disgust, joy,
sadness, anger, contempt, and surprise, which are all distinctive but
share related action units. These studies were pillars to our research
(later mentioned inmethodology) as the findings of different action
units and emotions are considered culturally universal.

Manual and automated facial coding are reliable, but manual
coding is a lot more time consuming (Girard et al., 2013). Learning
how to manually code expressions via FACS requires at least 100 h
(FACS, n.d.) and analyzing video-recordings takes even longer. To
obtain more accurate results needs many more researchers who all
have to agree on each part owing to the difficulty of concentrating
on long-lasting stimuli and the potential risk of subjectivity—for
example the belief that women are more emotional than men
(Barrett et al., 1998). On the other hand, automated coding,
involving the use of software, may lead to other types of errors.
Participants have to be instructed not to shift their attention, cover
their faces, or alter their body position during the recording or real-
time analysis (Anderson and McOwan, 2006). Manual coders can
look out to these things (Kring and Sloan, 1991). In addition, a

good quality camera should be used because the lighting conditions
are also important (Wesley et al., 2012). A failure to get these right
could lead to performance issues with the software. Various studies
have found that automated coding has comparable accuracy to
manual coding (Girard et al., 2013; Lewinski et al., 2014; Torre et al.,
2011), indicating suitability for use in research.

Vocal cues

Recognizing emotions from speech is not new (Chuang and
Wu, 2004; Magdin et al., 2019; Kumbhakarn and Sathe-Pathak,
2015; Rong et al., 2007; Ali et al., 2015). There is substantial
evidence showing that emotion affect respiration, articulation,
and phonation, which in turn influence the characteristics of the
acoustic signal (Banse and Scherer, 1996). The basic acoustic
parameters relate to duration, pitch, and intensity, although study
findings are contradictory (Rong et al., 2007). In one study
higher mean pitch indicates negative emotion (e.g., Stevens and
Williams, 1969) but in others it points to positive emotion (e.g.,
Bezooijen, 1984). Ali et al. (2015) consider pitch essential for
classifying emotions—accuracy is significantly higher with pitch
(by 20%) than without. Vocal attributes are therefore just as
important as facial expressions in expressing emotions (Dasgupta,
2017). Busso et al. (2004) state that voice and facial expressions
complement each other, while a combination may considerably
improve the accuracy of emotion recognition. The speaker’s voice
provides information about their age (measured acoustically with
automatic age estimation—sound pressure, speech rate, and basic
frequency), sex, health, etc. (Schötz, 2007). Relationships between
vocal cues, according to Schötz (2007), are complex and influenced
by several factors.

Expressing self-protection

Only one study has been conducted on self-protective vocal
cues (Bailey et al., 2022) and one on self-protective facial
action units (Bailey et al., 2023). But a number of studies have
examined participants’ subjective statements during self-protection
(Bailey et al., 2020, 2022; Vráblová et al., 2021). Participants
emphasized their rights, needs, and their own limits, and gave
their experiences meaning but avoided negative feelings and
blamed others. Bailey et al. (2022) state that behavioral aspect
(in their study) was the most frequent self-protection domain
among three constructs analyzed (self-criticism, self-compassion,
and self-protection), which leads us to believe that it may be
the most expressive construct. Bailey et al. (2023) identified the
following facial action units in the self-protective parts of Emotion
Focused Therapy sessions: AU1 (Inner Brow Raise), AU4 (Brow
Furrow), AU12 (Smirk), and AU18 (Lip Pucker). They discuss
the possibility of anger, happiness, contempt, sadness, and fear
being linked. They further explain emotions: presumably fear is
connected to demanding self-critic (participants felt fear on hearing
the demands) while anger and contempt were directed at the
inner self-critic in an attempt at assertiveness and a feeling of
happiness ensues (having stood up for themselves). Pascual-Leone
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and Paivio (2013) suggest ways in which protective anger (self-
protection) is communicated: outwardly (toward the perpetrator),
distinct from other emotions, or in combination with expressing
assertiveness. The intensity of the anger should be situation based
and with various meanings to be explored. In addition, Pascual-
Leone and Greenberg (2005) define self-protection as speaking
with loud voice and with moderate/high expressive arousal. In the
Bailey et al. (2022) study the self-protective vocal cues of pitch
and intensity were higher than those of self-compassion, whilst
being very similar to those of self-criticism. Both studies imply
that the intensity/amplitude (which influences loudness) and pitch
(fundamental frequency which is connected to emotional arousal;
Banse and Scherer, 1996) should be higher for more self-protective
people during self-protection. Unfortunately, no similar research
has been conducted and that particular study was performed in
non-laboratory conditions, which limits the application of the
findings and there is the possibility of errors.

The aim of the study

To date there has been insufficient investigation into the
vocal cues and facial expressions (emotions, action units) of self-
protection, therefore, the investigation is primarily exploratory.
By dividing participants into low and high self-protective groups,
we can improve self-protection diagnostics. The aim of the
current paper therefore was to investigate differences between
high and low self-protective participant vocal cues, action units,
and emotions. We formulated two hypotheses based on previous
studies (mentioned in “Expressing self-protection” section) and
one research questions to ensure examination and comparation of
high and low self-protective participants in more detail.

H1: High self-protective participants will exhibit anger,
contempt, and happiness significantly more often than low self-
protective participants (Bailey et al., 2023).

Note that we excluded fear and sadness because these emotions
should be linked to preparation stage (hearing demands of self-
critic) rather than expressing self-protection as explained by Bailey
et al. (2023).

H2: High self-protective participants will have significantly
higher pitch and intensity (Bailey et al., 2022; Pascual-Leone and
Greenberg, 2007) compared to low self-protective participants.

Q1: How do the facial action units of high self-protective
participants differ from those of low self-protective participants?

Methods

Measurement instruments

Short version of the Scale for Interpersonal
Behavior (s-SIB)

The short version of the Scale for Interpersonal Behavior (s-
SIB; Arrindell et al., 2002) is based on the 50-item version of the
Scale for Interpersonal Behavior (SIB; Arrindell and Ende, 1985).
The subscales consist of negative and positive assertion, initiating
assertiveness, expression, and dealing with personal limitations.
Participants answer the items twice. First they say how nervous

or tense they would feel on a scale of 1–5, where 1 means “not
at all” and 5 “extremely.” Second, in response to the same item
they say how often they behave in the described manner on a
scale of 1–5, where 1 means “never” and 5 “always.” Cronbach’s
alpha for the whole questionnaire is 0.90, for negative statements
0.78, positive statements 0.78, initiating assertiveness 0.76, and
expressing and solving personal limitations 0.71. Arrindell and
Ende (1985) do not recommend using the total score on its
own. They recommend using the subscales and the total score or
only score for separate subscales. Higher scores represent more
assertive behavior and more adaptive social skills (Parsa et al.,
2015). In addition to the short version of the s-SIB scale in Italy
(Arrindell et al., 2002), it was validated also in Portugal (Vagos
et al., 2014). There is also a Slovak version, which was back
translated. Its psychometric properties and factor structure and the
norms for the Slovak sample have been reported (Vráblová and
Halamová, 2022). Cronbach’s alpha (total) for the distress part of
the scale was 0.93, of which negative assertion was 0.84, positive
assertion 0.83, initiating assertiveness 0.83, and expression and
dealing with personal limitations 0.79. For the performance part
of the scale, the values are 0.94 (total), negative assertion 0.85,
positive assertion 0.82, initiating assertiveness 0.81, and expression
and dealing with personal limitations 0.81. Regarding McDonald
ω, the bifactor solution was the best fit. Values for both parts
(distress and performance) were 0.95, while hierarchical ω was
0.89 for the nervous/tense part and 0.90 for the performance part.
In addition, explained common variance (ECV) was over 0.70 in
both cases; in the distress part it was 0.73 and in the performance
part 0.77.

Procedure
The procedure was based on previous research conducted

by Whelton and Greenberg (2005) and Kramer and Pascual-
Leone (2016). We used the Emotion Focused Therapy (EFT)
two-chair technique (Greenberg, 2002). The two chairs help
clients to engage with the two sides of the self in dialogue by
expressing their thoughts, feelings, needs, etc. (Greenberg et al.,
1993). The participants were informed about the possible risks
of participation (temporary emotional discomfort) and signed an
electronic consent form. After that, they completed the socio-
demographic questionnaire and the s-SIB (Arrindell et al., 2002).
Participants were then asked to sit on one of the chairs in the room
(note that there was only one participant in the room with the
researcher). The chairs were positioned opposite each other. The
researcher read the imagination of the self-critical moment and
participants had 2min and 30 s in which to recall a similar moment
in their recent past (self-critical thoughts about themselves, failure,
a specific description of what was happening at that moment). Then
the researcher asked the participant to finish the imagination and
instructed them to become their inner self-critic for 3min. After the
self-critical monolog, the participant was given the opportunity to
respond, again for 3min and using self-protection. These parts were
recorded. Researchers helped participants who found it difficult
to continue with the monolog by asking questions such as “What

words do you use to protect yourself/defend your interests when you

respond to self-criticism?” or “What words do you use to set your
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boundaries with your self-critic?” or “What words do you use to stand

up for yourself against your self-critic?”

Research sample

To calculate the sample size, we used repeated-measure
ANOVA (non-sphericity correction was set to 0.8 and effect size to
0.5—medium effect size).We needed at least 21 participants in each
group. Our sample was selected using snowball sampling and based
on availability. It consisted of participants scoring in the upper 15th
and lower 15th percentiles on the s-SIB Performance Factor, using
the Slovak norms for the scale (Vráblová and Halamová, 2022).
From a total sample of 239, 33 were high self-protective (11 men,
22 women aged 18–70; M = 32.76; SD = 14.86) and 25 were low
self-protective (eight men, 17 women aged 19–49; M = 26.52; SD
= 9.25). We did not have missing data as all items were forced
to be answered otherwise the participants could not fill out the
later questions.

Data analysis

Analysis of action units and emotions

The analysis of the action units and emotions was performed
using iMotions computer software, version 8.2.4.0 (iMotions).
The software is based on the Facial Action Coding System
(FACS; Ekman and Friesen, 1978; Ekman, 2002) and identifies
the facial expressions or emotions, while pairing the action units
with the system (iMotions). iMotions recognizes seven emotions
(iMotions):

1. Anger= AU4+AU5+AU7+AU23,
2. Joy= AU6+AU12,
3. Fear= AU1+AU2+AU4+AU5+AU7+AU20+AU26,
4. Contempt= AU12+AU14,
5. Disgust= AU9+AU15+AU16,
6. Surprise= AU1+AU2+AU5+AU26,
7. Sadness= AU1+AU4+AU15.

and 20 action units (iMotions):
AU1= Inner Brow Raise, AU14= Dimpler,
AU2= Brow Raise, AU15= Lip Corner Depressor,
AU4= Brow Furrow, AU17= Chin Raise,
AU5= Eye Widen, AU18= Lip Pucker,
AU6= Cheek Raise, AU20= Lip Stretch,
AU7= Lid Tighten, AU24= Lip Press,
AU9= Nose Wrinkle, AU25=Mouth Open,
AU10= Upper Lip Raise, AU26= Jaw Drop,
AU12= Smirk, AU28= Lip Suck,
AU12= Smile, AU43= Eye Closure.

Analysis of vocal cues

We also conducted a vocal cues analysis of our high and
low self-protective participants using the freely available Praat
software (Boersma and Weenink). We tried to find something that

is relevant to our aims, is easy to use and was also previously
used in research. It is compatible with various computer systems,
such as the most popular ones—Windows, Macintosh, Linux etc.—
and analyzes pitch, intensity, voice breaks, jitter, and shimmer
vocal cues. Only the two main commonly used vocal cues were
analyzed in this study—pitch and intensity (Boersma, 2013). The
recordings were first converted from.mp4 to supported file.wav
(Styler, 2013). The audio recordings had to be edited to remove
the researcher’s voice and other unnecessary content (background
noise, silent intervals). For the editing we used the free software
Audacity, version 3.2.4 (Team, 2017). Researchers often use Praat
in linguistics research (Boersma and Van Heuven, 2001; Styler,
2013) but it can also be used to study emotions (Kumbhakarn and
Sathe-Pathak, 2015; Magdin et al., 2019).

Statistical analysis

The statistical analysis for both the iMotions and Praat was
performed in program R—version 4.2.2, package “lme4” (Bates
et al., 2015) since our data comprised of repeated calculations of
the individuals computed in time. Four different multilevel models
were used (2 for iMotions and 2 for Praat). In iMotions, model
1 contained emotion variability (EV), participant variability (PV)
and group—high and low self-protective participants (GP). Model
2 contained action unit variability (AV), participant variability
(PV) and group—high and low self-protective participants (GP).
EV, AV, and PV were set as the random effects and GP as the
fixed effect. In model 1, we analyzed the presence or absence
of emotion, in model 2 the presence or absence of AU. We
therefore used a logistic multilevel regression model, setting the
absolute threshold to 50 (more than 50 = 1, <50 = 0) as
recommended in the software manual (iMotions, 2020). Just as
iMotions is divided into “emotions” and “action units,” the Praat
was divided into two models: “pitch” and “intensity.” Models
3 and 4 contained participant variability (PV) and group—high
and low self-protective participants (GP). PV and GR were the
random effects. We will provide information about the number of
observations, variability of random effect and conditional R2 as well
as plotted models.

Results

Statistical analysis of emotions

There were 1,497,853 observations in the facial analysis
of emotions. PV—participant variability was slightly higher
(2.58) than EV—emotion variability (5.92). This means that the
differences between the emotions were larger than the differences
between individuals. Conditional R2 was 0.67, which is considered
a high effect size. High self-protective participants exhibited less joy
and surprise and more contempt and fear during self-protection
compared to low self-protective participants (see Figure 1). Both
types of participants displayed lots of joy, surprise, and a
little anger, sadness, and fear during self-protective responses
to self-criticizing.
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FIGURE 1

Frequency of emotions in high and low self-protective participants. HSP, high self-protective participants; LSP, low self-protective participants.

Statistical analysis of action units

There were 4,279,580 observations in the facial analysis of
action units. PV—participant variability was almost the same
(1.68) as AV—action unit variability (1.83). This means that
the differences between individuals were slightly lower than the
differences between AUs. Conditional R2 was 0.49, which is
considered a medium effect size. Compared to low self-protective
participants, high self-protective participants used these action
units less often: Mouth Open (AU25), Smile (AU12), Brow Raise
(AU2), Cheek Raise (AU6), Inner Brow Raise (AU1); and these
more often: Brow Furrow (AU4), Chin Raise (AU17), Smirk
(AU12), Upper Lip Raise (AU10), and Nose Wrinkle (AU9; see
Figure 2). Both types of participants expressed lots of Mouth Open
(AU25), Smile (AU12), Brow Raise (AU2), Jaw Drop (AU26), Eye
Closure (AU43), Eye Widen (AU5), Cheek Raise (AU6), Inner
Brow Raise (AU1), little Lip Stretch (AU20), Lip Tighten (AU7),
Lip Corner Depressor (AU15), Brow Furrow (AU4), Chin Raise
(AU17), Smirk (AU12), Upper Lip Raise (AU10), andNoseWrinkle
(AU9) during self-protective responses to self-criticizing.

Statistical analysis of intensity

There were 755,121 observations in the voice analysis of
intensity. PT—participant variability was higher (2.807e+01) than
GR—group variability (3.300e-05). This means that differences
between individual were much greater than the differences between
groups. Conditional R2 was 0.10, considered a small effect size
suggesting that the differences between groups may not be
significant. There were no differences between low and high self-
protective participants as seen from Figure 3.

Statistical analysis of pitch

There were 1,432, 679 observations for the voice analysis of
pitch. PT—participant variability was much higher (1.508e+03)
than GR—group variability (1.705e-06). This means that the
differences between individuals were much greater than the
differences between groups. Conditional R2 was 0.45, which is
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FIGURE 2

Frequency of action units in high and low self-protective participants. HSP, high self-protective participants; LSP, low self-protective participants.

considered a medium effect size. Again, there were no differences
between low and high self-protective participants (see Figure 4).

Discussion

We aimed to ascertain any differences in emotions, action
units, and vocal cues between participants with different levels
of self-protection (low and high) as current knowledge on this
is insufficient. If enough research is conducted to reveal distinct
patterns of expressions in high and low self-protective participants,
that could improve the diagnosis of individuals with particular
levels of self-protection.

In the first hypothesis, we expected that high self-protective
participants would be able to stand up for themselves, using the
emotions of anger, contempt, and happiness more often compared
to low self-protective participants (Bailey et al., 2023). Only
contempt was found to be more frequent in high self-protective
participants. Surprisingly joy was less frequent. Moreover, fear
was also more frequent among high self-protective participants.
Therefore, the hypothesis was not supported. We agree with the
explanation of Bailey et al. (2023) that participants felt fear when
in the preparation stage of taking control and asserting themselves

against their demanding self-critic. In our case, contempt, and
only contempt, helped our participants to stand up for themselves,
and they did not feel joy when fighting their self-critic. They had
multiple previous experience of dealing with their inner self-critic
and so they were not happy about having to deal with it again. On
the other hand, the fact that surprise was less frequent could mean
that high self-protective participants are used to confronting their
self-critic and so no longer find it surprising. One can assume that
low self-protective participants smiled a lot (AU12) because they
felt pressurized at finding themselves in an unexpected situation
and not knowing how to stand up for themselves. However,
by being forced to be self-protective they may have felt happy
combating self-criticism and surprised at being able to do so
when instructed. The smile action unit is a strong predictor of
happiness, while low self-protective participants exhibited cheek
raiser (AU6) more frequently as well, providing evidence that the
joy was genuine and not faked. Therefore, the low self-protective
participants could feel joyful at finding a new effective way to fight
their own self-critic, which they had done little before.

There was no support for the second hypothesis that high
self-protective participants were more physically expressive (Bailey
et al., 2022) and higher in pitch and intensity (Pascual-Leone and
Greenberg, 2007). Both high and low self-protective participants
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FIGURE 3

Intensity in high and low self-protective participants. HSP, high
self-protective participants; LSP, low self-protective participants.

FIGURE 4

Pitch in low and high self-protective participants. LSP, low
self-protective participants; HSP, high self-protective participants.

were almost identical in expressing vocal cues of pitch and intensity.
This could be down to several reasons. The men and women were
not separated, but women have a higher pitch than men. The audio
recordings varied and there was a big difference in participant
age (both these are discussed in the limitations section below). In
addition, there was no baseline moment so we do not know if the
two groups had higher or lower pitch and intensity than in a neutral

situation. It would generally be helpful to know if both groups had
high or low arousal, which could improve understanding if future
research looks at and compares more groups.

The only research question we asked concerned potential
differences in the frequency with which facial action units were
exhibited by high vs. low self-protective participants, which had
not been previously investigated. We found Brow Furrow (AU4),
Chin Raise (AU17), Smirk (AU12), Upper Lip Raise (AU10), and
Nose Wrinkle (AU9) to be more frequent in high self-protective
participants, and Mouth Open (AU25), Smile (AU12), Brow Raise
(AU2), Cheek Raise (AU6), and Inner Brow Raise (AU1) to be less
frequent, compared to low self-protective participants. We have
already discussed the use of smile and cheek raise in low self-
protective participants. In high self-protective participants AU4—
Brow Furrow—can mean sadness, fear, and anger according to
iMotions (2020). The software more frequently identified fear
in high self-protective participants, but there was no difference
in anger or sadness between the two groups of participants.
This is surprising because AU1 and AU2 were detected less
frequently in high self-protective participants, both of which are
components of the facial expression fear. The only difference is
that these two action units also predict surprise, while AU1 predicts
sadness as well. That can be explained by the similarities and
differences between fear and surprise. Even Ekman (2003) notes
that surprise and fear are very similar and many people have
difficulty differentiating between them. Fear is identified by seven
action units (1, 2, 4, 5, 7, 20, 26) and surprise by only four (1, 2,
5, 26). AU4 seems to be supported by AU7 (Lid Tighten) and/or
AU20 (Lip Stretch) when identified as fear in high self-protective
participants. Smirk (AU12) is more frequent in high self-protective
participants, which relates to contempt, discussed above, and AU12
supported the results on emotions. Nose Wrinkle (AU9) represents
the emotion disgust, but according to the software was not more
frequent in either participant group. The supporting action units
(15, 16) are ones relating to the lower face, the lips. These action
units were not convincing enough to distinguish the groups and
so disgust was not more frequent in either of the groups. Some of
our participants wore glasses, which can be associated with more
frequent use of the “nose wrinkle” action unit, as the participant
attempts to adjust the position of their glasses. As there are no
basic emotions assigned to Chin Raise (AU17) and Upper Lip Raise
(AU10) there is little to say about these results. Finally, Mouth
Open action unit (AU25) can be described as the “talking” action
unit. High self-protective participants were more efficient at self-
protection and had less need to speak to stand up for themselves.

Limitations

As it has taken almost 4 years to gather enough participants for
the analyses, and the COVID-19 pandemic went on for 2 years,
this affected the means of data collection. Before and after the
pandemic, we collected the data in a lab in the university building,
but during the lockdown we had to gather the data online (using
either Zoom or MS Teams). Consequently there are differences
in the audio and video quality (different microphones, different
cameras). Wesley et al. (2012) belief that the accuracy of the facial
identification software can be affected by the lighting conditions.
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We partly resolved this using the editing software (cutting out
frozen or disrupted parts, removing background noises, cropping
the video etc.). Also, the difference in data collection could cause the
participants to behave differently, for example online participants
could feel more at ease at home than face-to face participants in
an unknown lab with the researcher. This however, was partly
managed by the researcher who tried to ease the participants and
let them relax before starting the whole process.

Another issue was obtaining a balanced sample. As is often
the case in voluntary research (e.g., Nuzzo, 2021; Signorella
and Vegega, 1984), there were more women participants in our
research, although they did vary in age. Nonetheless neither age
or sex could be measured. Another limitation was the possibility
of social desirability being expressed. Our participants may have
felt that they should behave “appropriately” because they were
being recorded. That means theymay have altered their expressions
according to their beliefs about the social situation at the moment
of recording. That can affect the consistency of the results and/or
result in the usage of more desirable expressions such as “faked
smiles” (Ekman, 2003) and/or voice modulation e.g., pitch tuning.

We highly recommend including a baseline moment in future
research. It would be helpful to know what the neutral situation
was and to be able to compare it with responses to the self-critic
monolog (for both the facial and voice analysis). It could also enable
more accurate measurement: facial appearance (Hess et al., 2009)
and facial muscle movement (Ekman, 2003) vary from person to
person. Additionally, future research could analyze this kind of data
in parallel, combining action and vocal cues at the same moment.

Conclusion

This is the first such study to investigate vocal cues, facial
action units, and emotions in high and low self-protective
participants. High self-protective participants used more fear and
contempt and less joy and surprise compared to low self-protective
participants. High self-protective participants used the following
more frequently, compared to low self-protective participants,
Brow Furrow (AU4), Chin Raise (AU17), Smirk (AU12), Upper Lip
Raise (AU10), and Nose Wrinkle (AU9), and used Mouth Open
(AU25), Smile (AU12), Brow Raise (AU2), Cheek Raise (AU6), and
Inner Brow Raise (AU1) less often. No differences were found in
the use of vocal cues. These results give us a better understanding
of the construct and could bring us closer to diagnosing people with
different levels of self-protection.
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Vráblová and Halamová 10.3389/fpsyg.2024.1363993

References

Ali, S. A., Khan, A., and Bashir, N. (2015). Analyzing the impact of prosodic
feature (pitch) on learning classifiers for speech emotion corpus. Int. J. Inform. Technol.
Comput. Sci. 2, 54–59. doi: 10.5815/ijitcs.2015.02.07

Anderson, K., and McOwan, P. W. (2006). A real-time automated system for the
recognition of human facial expressions. IEEE Trans. Syst. Man Cybernet. B 36, 96–105.
doi: 10.1109/TSMCB.2005.854502

Arrindell, W., and Ende, J. (1985). Cross-sample invariance of the structure
of self-reported distress and difficulty in assertiveness: experiences with
the scale for interpersonal behaviour. Adv. Behav. Res. Ther. 7, 205–243.
doi: 10.1016/0146-6402(85)90013-X

Arrindell, W., Sanavio, E., and Sica, C. (2002). Introducing a short form version
of the Scale of Interpersonal Behaviour (s-SIB) for use in Italy. Psicoterapia Cogn.
Comport. 8, 3–18.

Bailey, G., Halamová K. H., and Vráblová, V. (2023). Clients’ facial expression of
self-compassion, self-criticism, and self-protection in emotion-focused therapy videos.
Int. J. Environ. Res. Publ. Health 20:1129. doi: 10.3390/ijerph20021129

Bailey, G., Halamová, J., and Baránková, M. (2020). Qualitative analysis of
self-compassion, selfprotection, and self-criticism in emotionfocused therapy video
sessions. Psihoterapija 34, 203–223. doi: 10.24869/psihei.2020.203

Bailey, G., Halamová, J., and Vráblová, V. (2022). Acoustic analysis of clients’
expression of self-compassion, self-criticism, and self-protection within Emotion
Focused Therapy video sessions. Environ. Res. Publi. Health 20:1129.

Banse, R., and Scherer, K. R. (1996). Acoustic profiles in vocal emotion expression.
J. Personal. Soc. Psychol. 70, 614–636. doi: 10.1037/0022-3514.70.3.614

Barrett, L. F., Robin, L., Pietromonaco, P. R., and Eyssell, K. M. (1998). Are women
the “more emotional” sex? evidence from emotional experiences in social context.
Cogn. Emot. 12, 555–578. doi: 10.1080/026999398379565

Bates, D., Maechler, M., Bolker, B., and Walker, S. (2015). Fitting linear mixed-
effects models using lme4. J. Stat. Softw. 67, 1–48. doi: 10.18637/jss.v067.i01

Bezooijen, R. V. (1984). Characteristics and Recognizability of Vocal Expressions of
Emotion. Berlin: De Gruyter.

Boersma, P. (2013). “Acoustic analysis,” in Research Methods in Linguistics, eds. R.
Podesva and D. Sharma (Cambridge: Cambridge University Press), 375–396.

Boersma, P., and Van Heuven, V. (2001). Speak and unSpeak with PRAAT.
Glot Int. 5, 341–347. Retrieved from: http://www.fon.hum.uva.nl/paul/papers/
speakUnspeakPraat_glot2001.pdf

Boersma, P., and Weenink, D. (n.d.). Praat: Doing Phonetics By Computer.
Available at: https://www.fon.hum.uva.nl/praat/manual/What_s_new_.html (retrieved
December 15, 2022).

Busso, C., Deng, Z., Yildirim, S., Bulut, M., Lee, C. M., Kazemzadeh, A., et al. (2004).
“Analysis of emotion recognition using facial expressions, speech and multimodal
information,” in Proceedings of the 6th International Conference on Multimodal
Interfaces, 205–211. doi: 10.1145/1027933.1027968

Chuang, Z. J., andWu, C. H. (2004). Multi-modal emotion recognition from speech
and text. Int. J. Comput. Linguist. Chin. Lang. Process. 9, 45–62. Retrieved from: https://
aclanthology.org/O04-3004

Dasgupta, P. B. (2017). Detection and analysis of human emotions
through voice and speech pattern processing. arXiv preprint arXiv:1710.10198.
doi: 10.48550/arXiv.1710.10198

Ekman, P. (2002). FACS (Facial Action Coding System). Retrieved from: https://
www.cs.cmu.edu/~face/facs.htm (accessed December 18, 2021).

Ekman, P. (2003). Emotions Revealed: Recognizing Faces and Feelings to Improve
Communication and Emotional Life. London: Weidenfeld & Nicolson (world); Times
Books (US).

Ekman, P., and Friesen, W. V. (1978). Facial Action Coding System. Palo Alto, CA:
Consulting Psychologist Press.

FACS (n.d.). Facial Action Coding System. Available at: https://www.paulekman.
com/facial-action-coding-system/ (retrieved December 18, 2022).

Falconer, C. J., King, J. A., and Brewin, C. R. (2015). Demonstrating mood
repair with asituation-based measure of self-compassion and self-criticism. Psychol.
Psychother. 88, 351–365. doi: 10.1111/papt.12056

Girard, J. M., Cohn, J. F., Mahoor, M. H., Mavadati, S., and Rosenwald, D. P. (2013).
“Social risk and depression: evidence from manual and automatic facial expression
analysis,” in 2013 10th IEEE International Conference and Workshops on Automatic
Face and Gesture Recognition (FG) (IEEE), 1–8. doi: 10.1109/FG.2013.6553748

Greenberg, L., Rice, L., and Elliott, R. (1993). Facilitating Emotional Change: the
Moment By Moment Process. New York, NY: Guilford Press.

Greenberg, L. S. (2002). Integrating an emotion-focused approach to
treatment into psychotherapy integration. J. Psychother. Integr. 12:154.
doi: 10.1037/1053-0479.12.2.154

Halamova, J. (2013). Terapia zameraná na emócie. Bratislava: Univerzita
Komenského v Bratislave.

Halamova, J., Koróniová, J., Kanovsky, M., Túnyiová, M., and Kupeli, N.
(2019). Psychological and physiological effects of emotion focused training for self-
compassion and self-protection. Res. Psychother. Psychopathol. Process Outcome 22:358.
doi: 10.4081/ripppo.2019.358

He, J., Xu, Q., and Degnan, K. (2012). Anger expression and persistence in young
children. Soc. Dev. 21, 343–353. doi: 10.1111/j.1467-9507.2011.00622.x

Hess, U., Adams Jr, R. B., Grammer, K., and Kleck, R. E. (2009). Face
gender and emotion expression: are angry women more like men? J. Vis. 9, 1–8.
doi: 10.1167/9.12.19

iMotions (2020). Facial Expression Analysis: the Complete Pocket Guide. Available
at: https://imotions.com/facialexpression-guide-ebook (retrieved December 12, 2022).

iMotions (n.d.a). How Does the FEA Module Categorize Facial Emotions?
Available at: https://imotions.com/biosensor/fea-facial-expression-analysis/ (retrieved
December 12, 2022).

iMotions (n.d.b). The iMotions Platform. Available at: https://imotions.com/
(retrieved December 12, 2022).

Kramer, U., and Pascual-Leone, A. (2016). The role of maladaptive anger in self-
criticism: a quasi-experimental study on emotional processes. Counsel. Psychol. Quart.
29, 311–333. doi: 10.1080/09515070.2015.1090395

Kramer, U., Pascual-Leone, A., Berthoud, L., de Roten, Y., Marquet, P., Kolly,
S., et al. (2016). Assertive anger mediates effects of dialectical behaviour-informed
skills training for borderline personality disorder: a randomized controlled trial: anger
change in dialectical behaviour skills training. Clin. Psychol. Psychother. 23, 189–202.
doi: 10.1002/cpp.1956

Kring, A. M., and Sloan, D. (1991). The facial expression coding system (FACES): a
users guide. Am. Psychol. Assoc. 10:t03675. doi: 10.1037/t03675-000

Kumbhakarn, M., and Sathe-Pathak, B. (2015). “Analysis of emotional state
of a person and its effect on speech features using PRAAT software,” in 2015
International Conference on Computing Communication Control and Automation
(Pune: IEEE), 763–767.

Lewinski, P., Den Uyl, T. M., and Butler, C. (2014). Automated facial coding:
validation of basic emotions and FACS AUs in FaceReader. J. Neurosci. Psychol. Econ.
7:227. doi: 10.1037/npe0000028

Magdin, M., Sulka, T., Tomanová, J., and Vozár, M. (2019). Voice analysis
using PRAAT software and classification of user emotional state. IJIMAI 5, 33–42.
doi: 10.9781/ijimai.2019.03.004

Nuzzo, J. (2021). Volunteer bias and female participation in exercise and sports
science research. Quest 73, 82–101. doi: 10.1080/00336297.2021.1875248

Parsa, P., Parsa, N., and Ahmadpanah, M. (2015). Mediating effect of anxiety to
perform social skill on the relationship between inter-parental conflict and adolescents?
self-efficacy. Eur. J. Soc. Behav. Sci. 13, 1876–1882. doi: 10.15405/ejsbs.168

Pascual-Leone, A. (2009). Dynamic emotional processing in experiential therapy:
two steps forward, one step back. J. Consult. Clin. Psychol. 77, 113–126.
doi: 10.1037/a0014488

Pascual-Leone, A., and Greenberg, L. (2005). Emotional processing in the therapeutic
hour: why the only way out is through (Unpublished doctoral thesis). York University.

Pascual-Leone, A., andGreenberg, L. S. (2007). Emotional processing in experiential
therapy: why “The only way is through”. J. Consult. Clin. Psychol. 75, 875–887.
doi: 10.1037/0022-006X.75.6.875

Pascual-Leone, A., and Paivio, S. C. (2013). Emotion-focused therapy
for anger in complex trauma. Treat. Anger Spec. Popul. 3, 33–51.
doi: 10.1093/med:psych/9780199914661.003.0003

Rong, J., Chen, Y. P. P., Chowdhury, M., and Li, G. (2007). “Acoustic features
extraction for emotion recognition,” in 6th IEEE/ACIS International Conference on
Computer and Information Science (ICIS 2007) (Melbourne, VIC: IEEE), 419–424.

Schötz, S. (2007). “Acoustic analysis of adult speaker age,” in Speaker Classification I
(Berlin, Heidelberg: Springer), 88–107.

Shahar, G. (2015). Erosion: the Psychopathology of Self-criticism. Oxford: Oxford
University Press.

Signorella, M. L., and Vegega, M. E. (1984). A note on gender
stereotyping of research topics. Personal. Soc. Psychol. Bullet. 10, 107–109.
doi: 10.1177/0146167284101012

Stevens, K. N., and Williams, C. E. (1969). On determining the emotional state
of pilots during flight—an exploratory study (Pilot emotional state during stressful
situations from tape recorded vocal utterances of air to ground radio communications
using spectrographic analysis). Aerospace Med. 40, 1369–1372.

Styler, W. (2013). Using Praat for Linguistic Research. Colorado Springs, CO:
University of Colorado at Boulder Phonetics Lab.

Team, A. (2017). Audacity (2.2.1). Available at: https://www.audacityteam.org
(retrieved December 15, 2022).

Torre, F. D. L., Simon, T., Ambadar, Z., and Cohn, J. F. (2011). “Fast-FACS: a
computer-assisted system to increase speed and reliability of manual FACS coding,”

Frontiers in Psychology 09 frontiersin.org

https://doi.org/10.3389/fpsyg.2024.1363993
https://doi.org/10.5815/ijitcs.2015.02.07
https://doi.org/10.1109/TSMCB.2005.854502
https://doi.org/10.1016/0146-6402(85)90013-X
https://doi.org/10.3390/ijerph20021129
https://doi.org/10.24869/psihei.2020.203
https://doi.org/10.1037/0022-3514.70.3.614
https://doi.org/10.1080/026999398379565
https://doi.org/10.18637/jss.v067.i01
http://www.fon.hum.uva.nl/paul/papers/speakUnspeakPraat_glot2001.pdf
http://www.fon.hum.uva.nl/paul/papers/speakUnspeakPraat_glot2001.pdf
https://www.fon.hum.uva.nl/praat/manual/What_s_new_.html
https://doi.org/10.1145/1027933.1027968
https://aclanthology.org/O04-3004
https://aclanthology.org/O04-3004
https://doi.org/10.48550/arXiv.1710.10198
https://www.cs.cmu.edu/~face/facs.htm
https://www.cs.cmu.edu/~face/facs.htm
https://www.paulekman.com/facial-action-coding-system/
https://www.paulekman.com/facial-action-coding-system/
https://doi.org/10.1111/papt.12056
https://doi.org/10.1109/FG.2013.6553748
https://doi.org/10.1037/1053-0479.12.2.154
https://doi.org/10.4081/ripppo.2019.358
https://doi.org/10.1111/j.1467-9507.2011.00622.x
https://doi.org/10.1167/9.12.19
https://imotions.com/facialexpression-guide-ebook
https://imotions.com/biosensor/fea-facial-expression-analysis/
https://imotions.com/
https://doi.org/10.1080/09515070.2015.1090395
https://doi.org/10.1002/cpp.1956
https://doi.org/10.1037/t03675-000
https://doi.org/10.1037/npe0000028
https://doi.org/10.9781/ijimai.2019.03.004
https://doi.org/10.1080/00336297.2021.1875248
https://doi.org/10.15405/ejsbs.168
https://doi.org/10.1037/a0014488
https://doi.org/10.1037/0022-006X.75.6.875
https://doi.org/10.1093/med:psych/9780199914661.003.0003
https://doi.org/10.1177/0146167284101012
https://www.audacityteam.org
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
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