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ABSTRACT

This study investigates the relationship between a client’s rate of speech (ROS) and emotional-cognitive regulation during a psy-
chotherapy session. The ROS was measured in words per second on the timed transcript of a single session of psychodynamic psy-
chotherapy. Emotional-cognitive regulation was assessed using the therapeutic cycles model on emotional tone (ET), abstraction (AB),
and their combination in emotion-abstraction patterns (EAPs). The results were mostly consistent with our hypotheses and showed that:
i) the ROS negatively correlated with the conjoined ET and AB; and ii) the ROS in the connecting EAP (high ET and high AB) was sig-
nificantly lower than in other EAPs. The results support the hypothesis that a significant reduction in the client’s ROS may be a reliable
marker of in-session change processes. Clinical implications and future developments are discussed.

Key words: Computer-assisted text analysis; Rate of speech; Therapeutic Cycles Model; Emotional-cognitive regulation; Psychotherapy

process.

Introduction

Psychotherapy is a communicational enterprise real-
ized through linguistic (semantics, syntax, and pragmat-
ics), extralinguistic (gestures, gaze and eye contact,
posture, spatial distance, etc.), and paralinguistic
(prosody, including speech vocal cues as intonation,
rhythm, speaking rate, loudness, pauses, voice quality,
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etc.) channels; these three channels dynamically interact
with each other during client-therapist communication.

There is increasing evidence in linguistics as well as
social and clinical psychology (Jarmotowicz, Karpinski,
Malisz, & Szczyszek, 2007; Keller & Tschacher, 2007,
Wennerstrom, 2001) showing that the course of a dyadic
interaction is shaped by all three channels (e.g., Bernieri,
1989; Neumann & Strack, 2000; Nufez & Sweetser,
2006). Nonetheless, psychotherapy researchers have not
paid equal attention to each of these three communica-
tional channels. In fact, while linguistic and content analy-
ses represent a well-established tradition in the field of
psychotherapy research (Gelo, Salcuni, & Colli, 2012)
and the analysis of extralinguistic communication is gain-
ing increasing relevance (e.g., Banninger-Huber & Wid-
mer, 1999; Ramseyer & Tschacher, 2011), the
investigation of paralinguistic features in relation to the
psychotherapeutic process is still not widespread.

This paper aims to provide empirical evidence on the
relevance of prosody within the psychotherapeutic process.
More specifically, we focus on a specific feature of paralin-
guistic communication, namely, the rate of speech (ROS),
while the psychotherapeutic process is considered in refer-
ence to emotional-cognitive regulation. First, we briefly re-
view the existing literature concerning the ROS and the
psychotherapeutic process; then, we describe the Therapeu-
tic Cycles Model (TCM) (Mergenthaler, 1996, 2008, 2015),
which has been developed to analyze the therapeutic
process in terms of emotional-cognitive regulation; finally,
we outline the rationale of the present study.

Psychotherapeutic process and rate of speech

From a theoretical point of view, the clinical relevance
of certain paralinguistic aspects of communication, such
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as voice volume, pitch, and ROS within the psychothera-
peutic process has been acknowledged for a long period
of time (e.g., Bady, 1985; Wennerstrom, 2001). Rice and
Kerr (1986) noted that the vocal channel seems to be per-
haps the most sensitive indicator of key-elements in client
and therapist interaction ... vocal measures are flexible
enough to reflect moment-to-moment shifis in participa-
tion as well as more enduring styles. (p. 74). Nevertheless,
empirical research aimed at investigating the relationship
between the psychotherapeutic process and speech
prosody is still sparse (Horowitz, Sampson, Siegelman,
Wolfson, & Weiss, 1975; Roessler & Lester, 1976; Rice,
Koke, Greenberg, & Wagstaff, 1979; Wiseman & Rice,
1989; Levitt, 2001; Frankel, Levitt, Murray, Greenberg,
& Angus, 2006; Campanelli, Iberni, Sarracino, Degni, &
Mariani, 2007; Tomicic, 2011). This lack of empirical in-
vestigation is even more noticeable when specifically con-
sidering the ROS.

We were able to locate only a few studies (Spivack,
1996; Rocco, 2005, 2008; Rocco, Mariani, & Zanelli,
2013) that investigated the relationship between the thera-
peutic process and ROS. One of these studies (Spivack,
1996) investigated the degree of attunement in the ROS (as-
sessed as words spoken in a 10-second interval) of the psy-
chotherapeutic dyad in two long-term psychoanalytic
treatments (good vs poor outcome). Attunement was ana-
lyzed using a time-series analysis to establish the degree to
which the patient’s ROS at one point in time influenced the
therapist’s ROS at a later point and vice-versa. The study
results showed mutual influence only in the good outcome
treatment, supporting claims that ROS attunement is cor-
related with clinically relevant therapeutic processes. A
similar result was obtained by Rocco (2008), who investi-
gated the paraverbal attunement between clients and ther-
apists in terms of the ROS correlation in two brief
psychodynamic psychotherapies (good vs poor outcome).
A sample of three sessions was extracted from each treat-
ment. The ROS was assessed in terms of syllables per sec-
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ond. It was possible to observe a significant correlation be-
tween the client’s and therapist’s ROS in both treatments;
however, the good outcome treatment presented signifi-
cantly higher values. In another study, Rocco (2005) inves-
tigated the relationship between clients’ ROS and their
ability to link verbal and non-verbal representations in a
single case of brief psychodynamic psychotherapy. The for-
mer was measured in terms of syllables per second, while
the latter was assessed through the assessment of referential
activity (RA), a measure of the extent to which subsym-
bolic information processing may be translated into sym-
bolic information processing (Bucci, 1997). According to
Bucci’s multiple code theory (1997), subsymbolic informa-
tion processing mainly regards bodily states, while sym-
bolic information processing regards mental images and
language. Results showed that ROS has a significant neg-
ative correlation with RA; thus, the more the connections
activated by the client between the sub-symbolic and the
symbolic system, the lower the speaking rate. Analogous
results were obtained by Rocco et al. (2013).

The Therapeutic Cycles Model: emotional-cognitive
regulation in the therapeutic process

The TCM (Mergenthaler, 1996, 2008, 2015) is a
model of the therapeutic process that allows for its analy-
sis in terms of the emotional-cognitive regulation in the
dyad (client and/or therapist). Emotional-cognitive regu-
lation is conceptualized as resulting from the interaction
of emotional and abstract-reflective processes, represent-
ing two different modalities of information processing
(Bucci, 1997), and characterizes the psychotherapeutic
process of affective experiencing and reflection (see also
Fonagy, Gergely, Jurist, & Target, 2005).

The TCM makes the assumption that these emotional
and abstract-reflective processes (P and P,g, respectively)
are represented at the level of discourse in the form of spe-
cific linguistic markers, namely, certain words are consid-

ET

Contents
g/

AB

Figure 1. Model of speech production as a result of the interaction of emotional and abstract-reflective processes. P, emotional
processes; P,g, abstract-reflective processes; ET, emotional words; AB, abstract words.
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ered to mark the activation of an underlying psychological
process (Figure 1). P is operationalized as emotional tone
(ET), which, in a therapeutic transcript, measures the fre-
quency of words with an emotional connotation (Sand-
hofer-Sixel, 1988), while P,y is operationalized as
abstraction (AB), which indicates the frequency of words
considered to represent the verbal expression of abstract-
reflective thought (Piaget, 1977; Schneider, 1983).

To measure the amount of ET and AB in the therapeutic
dialogue, a computer-assisted deductive content analysis
(Mayring, 2000) is carried out on the basis of one ET dic-
tionary (containing emotional words) and one AB diction-
ary (containing abstract words). A computer program
measures the frequency of ET and AB in units of analysis
with a predefined size [usually word-blocks (WBs) for
micro-analysis and/or entire sessions for macro-analysis]
within the transcripts. These frequencies express the extent
to which Pyrand P, are active during the therapeutic dis-
course within each unit of analysis. A higher activation of
each of these two processes corresponds to a higher amount
of ET and AB (and vice-versa). Figure 1 depicts the rela-
tionship between Py and P,j active in the speaker during
therapy and the speaker’s emotional and abstract language.

The TCM further assumes that both P and P,; and,
consequently, ET and AB words undergo a constant vari-
ation throughout the treatment. To assess this variation,
the software standardizes the values of both ET and AB
for each WB within a session transcript. On the basis of
this transformation, the TCM defines four emotion ab-
straction patterns (EAPs), each representing one specific
modality of emotional-cognitive regulation (Mergen-
thaler, 1996, 2008, 2015; Figure 2).

Relaxing (low emotion; low abstraction). Generic top-
ics not characterized by emotional or conceptual contents
(i.e., generic emotional-cognitive regulation). In the
client, it may correspond to introductive elements of the
discourse and, in some cases, alexithymic narrative
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modalities. In the therapist it may instead indicate mo-
ments of preliminary work, aimed primarily at interper-
sonal coordination.

Reflecting (low emotion; high abstraction). Discourse
with high levels of abstraction (i.e., reflective emotional-
cognitive regulation). In the patient it may indicate the ac-
tivation of reflective processes of reflection and effective
coping, self-enhancement bias or intellectualizing de-
fenses. In the therapist it may indicate interventions aimed
at explaining inner states and/or the state of affairs.

Experiencing (high emotion; low abstraction). Verbal-
ization of emotional content (i.e., experiential emotional-
cognitive regulation). It may signal the client’s access to
his/her emotional content, while in the therapist it may in-
dicate self-disclosure and interventions aimed at facilitat-
ing the client’s emotional awareness.

Connecting (high emotion; high abstraction). The speak-
ers are able to verbalize emotional contents and are also able
to reflect on them (i.e., integrative emotional-cognitive reg-
ulation), reflecting key moments during the therapeutic
working through or therapeutic work, for example, emo-
tional insight, emotional-cognitive integration, and similar
concepts. In the client it may correspond to moments of
emotional insight, working through, and emotional-cogni-
tive restructuring; in the therapist it may indicate the use of
challenging (rather than supportive) interventions.

A final assumption of the TCM is that during clinically
relevant moments in the course of therapy, the different
EAPs follow a prototypical sequence over time: relaxing
— experiencing — connecting — reflecting — relaxing
(Figure 2). This temporal sequence is called the therapeutic
cycle, which ideally represents a moment of heightened and
productive clinical engagement (Mergenthaler, 1996, 2008).

The validity of the TCM with regard to the EAPs (and
their organization in therapeutic cycles) has been sup-
ported by several studies, showing that the TCM allows
for a linguistic-based assessment of emotional-cognitive

Reflecting | Relaxing

Word block
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b
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.
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Figure 2. Relationship between the prototypical sequence of the different emotion-abstraction patterns and the rate of speech.
AB, abstract words; ET, emotional words; ROS, rate of speech. In the projection, a word-block is presented.
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regulation and, consequently, key moments of therapeutic
work (e.g., Buchheim & Mergenthaler, 2000; Mergen-
thaler, 2008; Gelo & Mergenthaler, 2012).

Aims and rationale of the study

The present study aims to provide preliminary empir-
ical evidence for the relationship between a client’s emo-
tional-cognitive regulation, as defined by the TCM, and
his/her ROS within the therapeutic process.

Assumptions

First, we rely on a general assumption: the client’s lin-
guistic and paralinguistic behavior (measured by the TCM’s
variables and ROS, respectively) are both the product of
his/her underlying Py and P,;. Therefore, we expect each
channel (linguistic or paralinguistic) to convey information
on these underlying processes. Within the context of this
general assumption, we further rely on a series of more spe-
cific assumptions as well as on empirical findings regard-
ing: 1) speech production and ROS; ii) emotional-cognitive
regulation in the therapeutic process as described by the
TCM, and, consequently; iii) the relationship between ROS
and emotional-cognitive regulation.

Speech production and rate of speech

Speech production can be considered a complex in-
formation-processing procedure during which speakers
transform intentions, thoughts, and feelings into fluently
articulated speech (Levelt, 1993). The way information is
processed along this path can be influenced by factors that
are inherent to the environment and task as well as to the
individual (e.g., attentional and memory resources).

Moreover, according to the resource theory (Kahne-
man, 1973; Wickens, 1980, 1992; Sweller, van Merrien-
boer, & Paas, 1998; Magill, 2001), the process of speech
production is characterized by a limited amount of re-
sources available to the individual in terms of attentional
and memory capacities. Following this theory, the more
complex or difficult the operations to be executed during
the process of speech production, the greater the cognitive
load and outlay of effort (Sweller et al., 1998).

Finally, paraverbal cues have been found to be sensi-
tive indicators of a subject’s cognitive load (Brenner,
Roder, Hodel, Kienzie, Reed, & Liberman, 1994). More
specifically, previous research has shown that higher lev-
els of cognitive load result in a significantly lower ROS
(Oviatt, Coulston, & Lunsford, 2004; Jameson, Kiefer,
Muller, GroBmann-Hutter, Wittig, & Rummer, 2010).

Emotional-cognitive regulation and the Therapeutic Cycles
Model

First, the degree of activation of Py and P, is re-
flected, at a content level, in the frequency of ET and AB
words (Figure 1). Second, Py and P, are two fundamen-
tally independent yet interacting processes that have dif-
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ferent combinations that result in four modalities of emo-
tional-cognitive regulation (EAPs): relaxing, reflecting,
experiencing and connecting (Figure 2). Each of these
EAPs is characterized by different amounts of ET and AB
(see the previous section about the TCM), which indicate
the overall activation of P.; and P, together. Relaxing re-
flects a low overall activation (ET and AB are both low),
reflecting and experiencing represent a medium overall
activation (one process is low and the other is high), and
connecting reflects a high overall activation (ET and AB
are both high). Third, according to the resource theory,
higher overall activation of P.; and P, causes a higher
cognitive load for the speaker.

Relationship between rate of speech and emotional-cognitive
regulation

The extent of the activation of a client’s P and P, is
reflected in his/her speech not only at the content level
but also at the prosodic level. In other words, the effect
of the concurrent and interacting activation of these two
processes can be traced to their epiphenomenal effect on
the prosodic aspects of communication, namely the ROS.
More specifically, in agreement with the resource theory,
the degree of activation of a client’s Py and P, is nega-
tively correlated with his/her ROS.

Hypotheses

Based on the above assumptions, the following hy-
potheses can be formulated (see the Methods section for
the definitions of measures).

First, the degrees of activation of Py and P, are pro-
portional to the frequencies of ET and AB and are in-
versely proportional to ROS. Therefore, we expect a
significant negative correlation between the sum of the
ET and AB frequencies and the ROS (hypothesis 1).

Second, relaxing contains the least overall amount of
ET and AB, reflecting and experiencing contain an aver-
age overall amount of ET and AB, and connecting con-
tains the highest overall amount of ET and AB. Thus, we
expect that ROS will be different in the following three
distinct EAP conditions: connecting, reflecting/experienc-
ing and relaxing. More specifically, we expect ROS will
show the highest values in relaxing, medium values in re-

flecting/experiencing and lowest values in connecting (hy-

pothesis 2; Figure 2).

Materials and Methods
Sample

The text analyzed is session 4 out of 28 sessions of an
individual short-term psychodynamic psychotherapy treat-
ment (Lewis, Dennerstein, & Gibbs, 2008) of a 36-year-
old woman diagnosed with bulimia nervosa on Axis I and
borderline personality disorder on Axis II [Diagnostic and
Statistical Manual of Mental Disorders (DSM)-1V-TR;
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American Psychiatric Association, 2000]. The therapist, a
male, was an experienced clinician with training in short-
term psychodynamic psychotherapy. The sessions took
place once a week in a vis-a-vis setting. The treatment was
considered as having a good outcome according to the clin-
ical judgment of the therapist; no measures regarding the
outcome were available. The therapy was carried out in Ital-
ian. The client gave informed consent to the audio record-
ing and transcriptions of the sessions.

This session was selected because the level of inter-
ruptions by the client while the therapist was speaking (or
vice-versa) was lower than in other sessions. This greatly
simplified the technical procedure of alignment (see fol-
lowing section on ROS). The session was tape-recorded
and transcribed following the Italian adaptation (Mergen-
thaler, Freni, Giampieri, & Ferrari, 1998) of international
psychotherapy transcription standards (Mergenthaler &
Stinson, 1992).

Procedures and measures

The procedure described below was implemented to
calculate the TCM and ROS values and to make the two
datasets comparable.

Therapeutic Cycles Model measures: client’s emotional
and abstract language as well as his/her emotion-abstraction
patterns

The whole session was analyzed to measure the fol-
lowing language measures: the client’s ET and AB lan-
guage as well as his/her EAPs. TCM linguistic measures
are usually measured through the cycle model program
(Mergenthaler, 1996) with reference to units of analysis:
WBs of 150 words for the English, Italian and Spanish
languages or 200 words for the German language (Mer-
genthaler, 1996, 2008). In this case, however, due to the
specific requirements of this study, the TCM procedure
was re-implemented in the ad-hoc program hABETROS
(Tonti, 2005).

The two existing dictionaries of ET and AB for the
Italian language have been adapted for hABETROS. The
ET dictionary contained adjectives (e.g., the Italian words
for nice, wonderful, sad, bad, evil), verbs (e.g., the Italian
words for honor, abandon, love, hate) and adverbs (e.g.,
the Italian words for alone, gladly); all are considered to
express an emotional meaning according to the following
dimensions: pleasure-displeasure, approval-disapproval,
attachment-disattachment, and surprise (Sandhofer-Sixel,
1988). The AB dictionary contained abstract nouns (e.g.,
the Italian words for beauty, hate, plan, trial, advice),
which are considered to be the verbal expression of ab-
stract-reflective thought (Piaget, 1977; Schneider, 1983).

The textual analysis was performed by counting the
number of ET and AB words in each block of 150 words
[according to Mergenthaler (1985) the minimal text size
for the English, Spanish, and Italian language is 150
words]; given that the last block was shorter than the 150
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words required, it was added to the previous block (ac-
cording to the standard TCM procedure). Then, the rela-
tive frequencies of ET and AB for each WB were
transformed into z-scores using mean (M) and standard
deviation (SD) from the whole session. Finally, these val-
ues were used to determine the EAPs by setting the fol-
lowing thresholds: relaxing: z(ET)<0, z(AB)<0;
reflecting: z(ET)<0, z(AB)>0; experiencing: z(ET)>0,
z(AB)<0; and connecting: z(ET)>0, z(AB)>0. As a result,
it was possible to determine which EAP was displayed
during every single WB comprising the session.

Rate of speech measures

The ROS was measured by using a lexical-based ap-
proach. Lexical-based approaches consist of counting the
amount of a particular lexical unit (e.g., characters, sylla-
bles, or words) per unit of time. In the present study, ROS
was measured in words per second (WPS).

Alignment of the transcript

To measure the ROS, the textual information present
in the transcript needs to be aligned with the information
present in the audio recording; in other words, the text
has to become a timed transcript. Ideally, every word’s
time boundaries should be identified, but this is some-
times very difficult to achieve. In our study, the client in
the session analyzed presents with a rather high ROS
(ranging from 174 to 234 words per minute on a WB
basis, i.e., about 3 to 4 WPS on average; this is a per-
sonal evaluation of the authors, since no similar data on
other clients could be located in the literature, however,
3 or 4 WPS seem actually to represent a rather high
ROS), which, together with the low quality recording,
made it difficult to segment the session on a word level.
To overcome this practical limit, we decided to proceed
by segmenting the transcript into small text chunks (see
below for details) and measuring the temporal bound-
aries of every chunk. We called these chunks segments.
The result of this process of segmentation is described
in Figure 3.

As we were interested in the client’s speaking rate, we
took into account just her speech, excluding the therapist’s
speech. Only the verbal speech (i.e., the words) of the
client has been considered, excluding silences and par-
averbal cues, such as m-hm and mmh? which were already
coded in the transcript (Figure 3) and therefore easily by-
passed programmatically on the basis of a stop-list of non-
words. Regarding silences, while it is true that in some
cases they can be considered (fully or possibly partially)
as part of the elaboration of the sentence being spoken, it
is not possible to clearly categorize them on this basis;
therefore, we decided to completely remove them from
the computation. Finally, portions of the transcripts with
overlapping client’s and therapist’s speech were excluded
because the speech of the therapist (and the interruption
itself) is assumed to influence the speaking rate of the
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client if the two are talking at the same time. The program
used for the segmentation of the text is Transcriber (Bar-
ras, Geoffrois, Wu, & Liberman, 2001), originally con-
ceived to transcribe radio broadcasts. The program saved
the data in a standard XML-formatted file, which was
then imported into hABETROS (Tonti, 2005).

The criteria for the segmentation were: 1) the segment
had to be as short as possible, considering 0.5 seconds as
an acceptable lower threshold; ii) no word could be trun-
cated. This resulted in 1134 verbal segments containing 1
to 6 words (M=3.34; SD=1.65) and lasting from 0.5 to 2
seconds (M=0.98; SD=0.31). On the basis of this segmen-
tation (Figure 3), by taking the segmentation made using
Transcriber as input, hAABETROS was able to identify the
duration and textual content of each segment and then de-
termine each segment’s ROS. The ROS was computed by
dividing the number of words contained in the segment

by the segment’s duration. To compute the ROS over a
longer period of time (e.g., the time required to speak the
150 words in a WB), the overall number of words within
the period is divided by the actual time required to speak
them, after filtering out the silent, overlapping, and ther-
apist’s segments.

Conjoined elaboration of Therapeutic Cycles Model measures
and rate of speech

As final step in our procedure, we had to allow for a
conjoined elaboration of TCM measures and ROS. Be-
cause ROS can be computed solely on the basis of spo-
ken segments, the computation of values pertaining to
TCM must be adapted to this data structure. To achieve
this, the method of building the WBs must be modified.
In the TCM the building blocks of WBs are single words,
taken incrementally from the transcript until the minimal

Duration ’_‘ 0.69s + 0.96s - 0.75s 0.80s % }‘ 0.50s + 1.62s %
Client No! perché! Hei mi ch1ede; mhm/hesitation
Therapist né d’altraiparte lei la vuoleéla definiziong
Type Spoken Spoken EOverlappedi Spoken i Paraverbal i Silent

Figure 3. Part of a transcript divided into segments enriched with the timing information of each segment [duration expressed
in seconds (s)], the client’s and therapist’s transcribed speech, and the type of segment.

‘toves did gyre and gimble

Transcript E"Twa,s brillig, and the slithy

Recording

in the wabe; All rnirnsyiwere the borogoves, And%the mome raths outgrabe.

Segments

ROS

Figure 4. Exemplified representation of the relation between the text in the transcript (represented here with Jabberwocky by
Lewis Carroll), the recording, the timed segments of text, the rate of speech (ROS) for each segment, and the word block (WB)

from the therapeutic cycles model.
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WB size of 150 words is reached (Figure 4). For the
computation carried out in this research, the building
blocks were the segments (see the subsection Alignment
of the transcript above), which contain one or more
words and at the same time convey the data about the
timing and the type of vocal emission or silence. Varia-
tions in the WB sizes due to the fact that segments some-
times can contain more than one word are compensated
statistically by computing z-scores on the relative fre-
quencies (which take into account the size of the blocks)
rather than directly analyzing the amounts of ET and AB
words belonging to a WB.

This procedure allows for the extraction of data from
the prosodic information and TCM compositionally in the
same unit of analysis (the WB), making it possible to im-
plement the desired statistical investigations.

Statistical analysis

Parametric tests were used because the data were nor-
mally distributed, as verified with a Shapiro-Wilk test
value for the ROS [#(26)=.976, not significant (ns)], and
for ET+AB [W(26)=.974, ns]. The first hypothesis of a
negative proportionality between ET+AB and the ROS
was assessed through a Pearson’s correlation between
ET+AB and the ROS.

The second hypothesis of the highest ROS values in re-
laxing, medium ROS values in reflecting and experiencing,
and lowest ROS values in connecting was tested by com-
paring the means of the ROS across these three conditions
with an ANOVA followed by a Dunnett post-hoc analysis.

Z-scores

_ ~=" 0

Results
Hypothesis 1

The two data series used to test our first hypothesis
were obtained based on the values from each WB (N=26).
The first data series represents the overall activation de-
fined as the sum of the ET and AB values (ET+AB) for
each WB. The second data series is the client’s ROS for
each WB. It was possible to observe a highly significant
negative correlation between the two data series [ 1-tailed
Pearson’s correlation: #(26)=-.577; P<.001], confirming
our first hypothesis. Figure 5 displays the two data series
being considered, where the ROS has been converted to
z-scored values for comparison. It is possible to observe
how the two data series negatively correlate with each
other, with negative correlation peaks like, for example,
in WBs 7 and 13. It is also possible to observe a few in-
stances of positive correlation, such as for example in
WBs 6 and 12. It is worth noting that lowest peaks in the
ROS correspond to the highest peaks in the ET+AB and
that those two WBs are of the connecting type (Table 1).

Hypothesis 2

The WBs of the analyzed session were grouped into
the three EAP conditions reflecting the level of the ex-
pected ROS: high (in relaxing), medium (in reflecting and
experiencing), and low (in connecting). Table 1 shows
each WBs (N=26) EAP, expected level of ROS, and actual
measured ROS.

1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26

ET+AB

WB

======= ROS

Figure 5. Plot of emotional and abstract (ET+AB) words and rate of speech (ROS) values for each word block (WB) composing
the session. Both of the values are standardized for ease of comparison.
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The descriptive statistics for the ROS in each of the
three conditions are shown in Table 2. It was possible to
observe a highly significant difference in the ROS among
the three conditions [F(2, 25)=7.339, P=.003; Levene’s
test of homogeneity of variance=.917, ns]. The average
ROS in the three conditions were then compared pairwise
using post-hoc Dunnett tests (Table 2). The average ROS
for the three conditions was in the order hypothesized: re-
laxing (high)>reflecting/experiencing (medium)>connect-
ing (low).

Hypothesis 2 can be confirmed, although only partly.
In fact, the ROS for the two EAP conditions — relaxing
and reflecting/experiencing — differed significantly from
the ROS for the connecting condition. Because the Dun-
nett test is directional, this confirms the fact that during
the connecting condition words are effectively spoken
with a lower ROS compared to the other EAP conditions.
However, the hypothesis of reflecting/experiencing hav-
ing a lower ROS than relaxing cannot be fully confirmed.

Discussion

The goal of this study was to preliminarily investigate
the relationship between a client’s emotional-cognitive
regulation, as defined by the TCM, and ROS within the
therapeutic process. Our general hypothesis was that there
would be a relationship between the client’s linguistic be-
havior (in terms of ET, AB, and their different combina-
tions in EAPs) and prosodic behavior (in terms of ROS),
mediated by the degree of activation of Pi; and P,;. More
specifically, we expected that the client’s ROS would be
inversely proportional to the sum of ET and AB (hypoth-
esis 1). Moreover, we expected that different EAPs would
be characterized by a different overall level of activation,
consequently showing a different ROS, with the highest
values in relaxing, medium values in reflecting/experienc-
ing, and lowest values in connecting (hypothesis 2).

From our study data, it was possible to support our first
hypothesis of a negative correlation between the sum of ET
and AB and the ROS. In other words, a higher overall
amount of ET and AB spoken by the client correlates with
alower ROS (and vice-versa). This result is consistent with
our assumption based on the resource theory (Kahneman,
1973; Wickens, 1980, 1992; Magill, 2001), suggesting that
a higher (or lower) degree of activation of Py and P, re-
sulting in a higher (or lower) amount of ET and AB, effec-

tively represents a higher (or lower) cognitive load for the
client’s information-processing system, consequently de-
creasing (or increasing) the ROS proportionally.

Our second hypothesis could only be partially con-

Table 1. Emotion-abstraction patterns, and expected and
measured rate of speech level for each analyzed session’s
word block.

WB EAP Expected ROS ROS (WPS)
1 Connecting Low 3.32
2 Reflecting Medium 3.45
3 Relaxing High 3.66
4 Reflecting Medium 341
5 Reflecting Medium 3.21
6 Reflecting Medium 3.74
7 Connecting Low 2.93
8 Reflecting Medium 3.64
9 Relaxing High 3.87
10 Reflecting Medium 3.24
11 Reflecting Medium 3.48
12 Experiencing Medium 391
13 Connecting Low 2.90
14 Experiencing Medium 3.56
15 Reflecting Medium 3.56
16 Connecting Low 3.38
17 Experiencing Medium 3.70
18 Experiencing Medium 3.24
19 Experiencing Medium 3.20
20 Connecting Low 3.27
21 Relaxing High 3.67
22 Reflecting Medium 3.33
23 Reflecting Medium 3.48
24 Connecting Low 3.21
25 Relaxing High 3.37
26 Experiencing Medium 3.45

WB, word block; EAP, emotion-abstraction pattern; ROS, rate of speech; WPS, words per
second.

Table 2. Average rate of speech in the three emotion-abstraction pattern conditions and post-hoc comparisons.

EAP condition (expected ROS)° Dunnett test (P)
Relaxing (n=4) Reflecting/experiencing Connecting Relaxing> Relaxing> Reflecting/experiencing>
(n=16) (n=6) reflecting/experiencing connecting connecting
3.64 (0.21) 3.47(0.21) 3.17(0.2) 128 .002 .004
EAP, emotion-abstraction pattern; ROS, rate of speech. °Values are expressed as mean (standard deviation).
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firmed. As expected, the connecting EAP showed a sig-
nificantly lower ROS compared to both of the other con-
ditions (relaxing and reflecting/experiencing). This
result suggests that when both P and P, are active
above average levels (i.e., high overall activation, as in
connecting), the client’s cognitive load is significantly
higher than when one of these processes is active above
average levels and the other is active below average lev-
els (i.e., medium overall activation, as in reflecting or
experiencing) or when both processes are active below
average levels (i.e., low overall activation, as in relax-
ing). However, the hypothesis of reflecting/experiencing
showing significantly lower ROS values than relaxing
could not be confirmed; the client’s ROS significantly
decreased only when shifting to a connecting state while,
even if the ROS decreased in the expected direction
(from 3.64 to 3.47), this change is not significant for the
other conditions. This result suggests that when either
Pyr or P,y is active above average levels (i.e., medium
overall activation, as in reflecting or experiencing), the
cognitive load for the client is not significantly higher
than when both of these processes are active below av-
erage levels (i.e., low overall activation, as in relaxing).
Thus, it would seem that the client’s cognitive load sig-
nificantly increases only when shifting to a connecting
state and remains the same in all other cases. One possi-
ble reason for this may be that connecting, characterized
by integrative processes, requires additional cognitive
load to be performed compared to relaxing and reflect-
inglexperiencing. However, this result might be due to
the small size of the sample and further investigations
could shed light on the reasons of this partial result.

In sum, these findings are coherent with the empirical
literature showing that connecting, compared to the other
EAPs, plays a key role in the client’s change process (Mer-
genthaler, 2008). More specifically, these results suggest
that a significant decrease in the client’s ROS may be a
marker for integrative emotional-cognitive regulation,
which has been shown to be an essential constituent of
meaningful in-session clinical work and to be predictive
of a good therapeutic outcome.

Limitations and suggestions for future studies

These results, while promising, must be carefully con-
sidered because of several limitations. First, because of
its explorative nature, this study was based on a single
session of psychotherapy, reducing the external validity
and generalizability of the results (see Lepper & Mergen-
thaler, 2005 for a similar approach making use of a single
session). Future studies should be conducted with a larger
sample of sessions and treatments. It would be particularly
interesting to collect data on both good and poor outcome
therapies to explore if the supposed relationship between
ROS and linguistic behavior is different with regard to the
clinical outcome of treatments.

Second, because of the explorative nature of this
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study, the analyses were based exclusively on the client’s
speech; this decision was taken to simplify the measure-
ment of the ROS. Future studies should focus on both the
client’s and therapist’s speech. This would allow for the
investigation of possible relational attunements that client
and therapist might develop over different phases of a
treatment, and whether this attunement is related to the
clinical outcome of the treatment. Previous research (Spi-
vack, 1996; Rocco, 2005, 2008) has shown that clients
and therapists tend to develop an interpersonal attune-
ment in their ROS and that this attunement is higher in
good-outcome therapies. Moreover, it would be interest-
ing to investigate the time-lagged relationship between
the therapist’s and client’s ROS; this would allow re-
searchers to identify the extent to which the intentional
modulation of the therapist’s ROS might influence the
ROS of the client, consequently affecting his/her emo-
tional-cognitive regulation.

Third, the parts of the transcripts where the client’s and
therapist’s speech overlapped were excluded not only from
the measurement of the ROS (a limitation that was techni-
cally unavoidable) but also from the computation of the
TCM values. Thus, some of the client’s linguistic behavior
has not been assessed in this study. However, because the
amount of these words was extremely low, they can be con-
sidered as not relevant. Future studies should include the
words spoken in overlapping segments in the formation of
the TCM WBs. Still, the ROS of the WB should be meas-
ured on the basis of the plainly spoken segments only.

Fourth, the way that we calculated the different pat-
terns of emotional-cognitive regulation (see Materials and
Methods section) allowed us to assess if Py and P, were
both active below average levels (relaxing), one was
above and the other below average levels (reflecting and
experiencing), or both were above average levels (con-
necting). However, we did not assess how much each of
the two processes was active below or above mean levels.
Future studies should address this issue, for example, by
setting a computation threshold in terms of standard de-
viation from the mean.

Fifth, we did not assess the extent to which the length
of different words might affect the ROS of the client.
Since it might be supposed that the different EAPs are
characterized by words with a different average length
(e.g., reflecting contains abstract words, which may tend
to be longer, while relaxing may contain function words,
like articles, pronouns, conjunctions, which tend to be
shorter), future studies should control for this.

Finally, following the TCM standard for the Italian,
English, and Spanish languages, the analyses were per-
formed in WBs of 150 words. Because the ROS may vary
greatly from second to second, it may be hypothesized
that assessing both the TCM linguistic behavior and ROS
within WBs of different sizes may influence the relation-
ship between the two. Future studies should try to repli-
cate the observed results in WBs of different sizes.
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Conclusions

One of the essential features of psychotherapy is that
the therapist must be able to make meaningful inferences
about the inner processes of the client by what he/she
communicates during the sessions. This ability is essential
for the therapist to monitor and regulate the therapeutic
process. Research with the TCM has shown that specific
patterns of a client’s /inguistic communication (in terms
of the frequency of uttered ET and AB words) represent
sensitive and reliable indicators of different modalities of
emotional-cognitive regulation (relaxing, reflecting, ex-
periencing and connecting). The results presented in this
paper provide preliminary empirical support to the idea
that the features of client’s paralinguistic communication
(namely, his/her ROS) may allow the therapist to make
meaningful inferences concerning the different modalities
of emotional-cognitive regulation that the client is en-
gaged with during the course of psychotherapy. More
specifically, these results suggest that a significant reduc-
tion in the client’s ROS is associated with integrative
strategies of emotional-cognitive regulation, which pre-
vious empirical research has shown to be a necessary
component of the client’s change process.

These results, if further confirmed, may have rele-
vant implications for clinical practice. Clinicians should
learn to detect significant reductions in the client’s ROS,
which would then provide them with precious moment-
to-moment information on when the client enters key
moments of heightened therapeutic work, characterized
by his/her ability to reflect on emotional contents. This
piece of information, in turn, may be used by the clini-
cian to monitor the state and progress of in-session work
with regard to the client’s emotional-cognitive regula-
tion, consequently modulating the type and timing of the
interventions performed on these regulative processes,
and leading to feedbacks on the effects of these inter-
ventions. Clinical supervision represents an elective con-
text where all these issues might be shared and
discussed.
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