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Abstract

Fidgeting may be a motor sign reflecting self-regulation processes in patients with social anxiety disorder (SAD) and depres-
sive patients. Since SAD co-occurs with comorbid depression, the question arises whether fidgeting is a disorder-unspecific
phenomenon or a specific and therefore diagnostically relevant sign of depression. 33 SAD patients with (n=12) and without
(n=21) depression from the Social Phobia Psychotherapy Research Network project were compared regarding their nonver-
bal behavior. Four video sequences of a psychotherapy session with each patient were analyzed using a standardized system
for the analysis of nonverbal behavior by two independent, certified, blind raters. SAD patients with comorbid depression
exhibited significantly more (number/minute) irregular movements, but fewer (number/minute) repetitive movements than
SAD patients without depression. Irregular movements, which reflect less structured motor behavior, are associated with
comorbid depression in SAD. In contrast, in SAD without depression, more structured repetitive movements were promi-
nent. Thus, irregular movements represent a diagnostically relevant behavior for comorbid depression among SAD patients.
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Introduction

In outpatient psychotherapy, adopting a new perspective
and seeing oneself from the observer’s point of view by
employing self-observation (Koffert et al. 2019) can be
helpful. During a psychotherapy session, therapists take on
the observer’s point of view by focusing their attention on
their patients. In doing so, therapists focus not only on the
verbal content but also on their patients’ nonverbal behavior.
Fidgeting is a prominent observable movement behavior in
patients with social anxiety disorder (SAD) and persons with
subclinical social anxiety and arousal. Fidgeting is associ-
ated with SAD, as irregular hand movements, or continuous
small-amplitude movements with the hands, were found to
decrease over time in ten SAD patients (Kreyenbrink et al.
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2017). Fidgeting has also been linked to stress and arousal
in healthy persons (Densing et al. 2018). Heerey and Kring
(2007) identified a socially anxious group and a non-socially
anxious group in a student sample. During an interview sit-
uation with a stranger, individuals in the socially anxious
group displayed increased fidgeting.

Patients with depression likewise display fidgeting behav-
iors (Freedman and Hoffman, 1967; Scherer et al. 2014),
which also decrease over the course of successful treatment
(Ulrich and Harms 1985; Lausberg and Kryger 2011). Since
the comorbidity for depression and anxiety is high (47%;
Stein et al. 2017), it remains unclear whether fidgeting is a
specific phenomenon of SAD or depression.

One explanation for the diversity of findings is the usage
of different methodologies and a notable lack of uniformity
in operationalizations. The American Psychiatric Associa-
tion lists “psychomotor agitation” as a motor criterion for
the diagnosis of major depression in DSM-V (American
Psychiatric Association 2013). Fidgeting has been defined
in a diversity of ways, such as psychomotor agitation of
the hands (Heerey and Kring 2007); “average acceleration
from both feet” (Belak et al. 2017; p.3); “the total number
of movements observed” (Farley et al. 2013; p.3), further
distinguished into “head movements, appendage movements
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or body movements” (Farley et al. 2013; p.3) or “stammers,
trembling, or fidgets” (Dow 1985). These diverse defini-
tions and resulting operationalizations are one reason why
descriptions of movement behavior in clinical settings are
often vague. In turn, these different operationalizations may
contribute to the contradictory results found in previous
research. Moreover, fidgeting also occurs in other mental
diseases and syndromes, such as eating disorders (Belak
et al. 2017) or alexithymia (Lausberg et al. 2016), as well as
in dysfunctional neurological states, such as patients who
have experienced a concussion (Helmich and Lausberg
2019). Fidgeting, therefore, might instead be an unspecific
motor phenomenon associated with mental disorders in
general.

Among the fidgeting movements, those of the hands are
of specific interest for diagnostic purposes during clinical
interviews. Based on cinematographic and microanalysis
studies, researchers differentiate between two types of hand
fidgeting movements: repetitive movements and irregular
movements (Lausberg 2013; Lausberg and Sloetjes 2016).
Repetitive movements encompass a specific trajectory
pattern. This trajectory pattern comprises three phases: a
transport phase, in which the hand moves to the location
where it engages in the action; a complex phase, in which
the hand moves repeatedly forth and back on the same path,
e.g., stroking the back of the hand; and a retraction phase,
in which the hand moves back to rest position. In contrast,
irregular movements have no phase structure. The hand
movement starts and ends wherever the hand happens to be.
These are typically small movements, and their trajectory
lacks any clear spatial direction, e.g., fiddling with one’s
fingers. While repetitive movements are more structured and
based on a motor plan, irregular movements are unstruc-
tured and seem to happen by themselves, without any motor
plan.

Irregular movements in healthy persons are associated
with self-regulatory functions while speaking (Helmich
et al. 2014) and with cognitive stress (Heubach 2016). The
duration (seconds/unit) of irregular movements is associ-
ated with post-concussive symptoms (Helmich and Lausberg
2019). A different correlational pattern has been found for
repetitive movements: Persons display them when external-
izing mental concepts (Helmich et al. 2014). The duration
of repetitive right-hand movements is associated with less
cognitive stress during the Stroop task (Heubach 2016).
Alexithymia is associated with less repetitive movements
(Lausberg et al. 2016), while Korean and German dancers
transport emotional expression in ballet through repetitive
movements (Kim and Lausberg 2019). Fidgeting with a
repetitive structure (e.g., scratching) is used to cope with
stressful situations (Sousa-Poza and Rohrberg 1977; Grun-
wald et al. 2014). Furthermore, repetitive fidgeting has been
theoretically related to self-regulation (Freedman et al. 1972;
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Densing et al. 2018). In mentally healthy students, fidgeting
movements serve as a strategy for the successful retention
of lecture material (Farley et al. 2013). Mothers’ fidgeting
through contact with their infants is known to affect infants’
stress levels (Waters et al. 2017). Fidgeting as the repetitive
circular or back-and-forth rubbing of the back of one hand
on the other evokes neural mechanisms related to coping
in the brain (Kikuchi and Noriuchi 2019). Thus, repetitive
movements appear to indicate highly structured self-regula-
tion processes, while irregular movements do not.

In the present study, a sample of outpatient psychotherapy
patients’ movement behavior during the first psychotherapy
session was analyzed with the behavior analysis system
NEUROGES®-ELAN. The patients were diagnosed with
SAD and with or without comorbid depression. The cited
studies that used the NEUROGES® system to investigate
movement behavior suggest a clear conceptualization involv-
ing a differentiation between repetitive and irregular move-
ment structure. Therefore, we hypothesized that a difference
in the movement structure, namely increased irregular and
decreased repetitive hand movements, would be indicative of
specific comorbid depressive symptoms. In movement sci-
ence, Kendon (2004) proposed the definition of movement
as “the articulators are moved away from some position of
rest or relaxation [...] and then, eventually, they are moved
back again [...]” (Kendon 2004; p. 11). Some of the cited
studies did not differentiate among more fine-grained move-
ment structures but rather observed movement activation
according to this definition. As NEUROGES® enables the
user to analyze movement activation, we decided to include
an analysis of activation into this study, as well. We hypoth-
esized no differences in hand activation between the two
groups.

Methods
Sample

The sample consisted of 33 patients with the primary diag-
nosis SAD (Social Anxiety Disorder; DSM-V, American
Psychiatric Association 2013; ICD-10 code: F40.1). Diagno-
sis was based on the Structured Clinical Interview for Axis
I Disorders (SCID-I; First et al. 2015) and was conducted
by trained, independent clinicians before the therapy began.
Exclusion criteria for the participation in the present study
were: psychotic episode, substance use disorder, suicidal or
self-harming behavior, personality disorder, organic disor-
der, high bodily impairment, or ongoing psychotherapeutic
treatment. Inclusion criteria were: SAD as the primary diag-
nosis, age between 18 and 70 years, and no current treat-
ment. SAD (Stein et al. 2017) and depression (Salk et al.
2017) are associated with the female gender. SAD occurs
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with high comorbidities (47% lifetime comorbidity for a
mood disorder; Stein et al. 2017). The inclusion of comor-
bid disorders and the proportion of female patients (75% in
this sample) makes this sample comparable to other sam-
ples. Participation in the study involved video-recording the
patients’ therapy sessions (see Video data). The participants
gave their written consent to participate in the study, includ-
ing the use of their video material in research.

Two patient groups were created to investigate the cor-
relations between comorbid depression in SAD patients
and motor behavior. A score of 13 on the Beck Depres-
sion Inventory-II (BDI-II) pre-measurement screening was
used as a cut-off score to differentiate patients with SAD
without significant comorbid depressive symptoms from
SAD patients with comorbid depressive symptoms (Beck
et al. 1996). This cut-off score is in line with the criteria
set by the developers of the questionnaire and the German
national S3 guidelines for the diagnosis and treatment of
unipolar depression (Schneider et al. 2017). As the BDI-
II measures level of depression (< 13: no/minimal depres-
sion; > 13: depression, which can be further categorized into
mild/moderate/severe depression), the scores give insight
into the patients’ level of impairment in terms of depressive
symptoms.

The first group consisted of ten female patients and two
male patients with a patient BDI-II-score of > 13, indicating
depression (Beck et al. 1996) at pre-measurement. The sec-
ond group consisted of fifteen female patients and six male
patients with a patient BDI-II-score < 13. The patients’ mean
ages ranged between 31 and 39 years (group with depres-
sion: M =39.40 years, SD =14.13 years; group without
depression: M =31.28 years, SD=9.15 years). The thera-
pists’ ages ranged between 25 and 60 years (M =37.18 years,
SD =11.22 years).

The patients’ level of impairment in terms of SAD symp-
toms was measured with the LSAS (Liebowitz Social Anxi-
ety Scale; Von Glieschinsky et al. 2018). XZ—Tests for gender,
age, and SAD yielded no significant group differences.

Video Data

The video data comprise video recordings of naturalistic
psychodynamic psychotherapy sessions with the 33 patients
from the Social Phobia Psychotherapy Research Network
project, SOPHO-NET (Leichsenring et al. 2013). They were
recorded in 2008-2009 at the study center of the Department
for Psychotherapy and Psychosomatics at the University
Hospital of Dresden, Germany. All participants gave their
written consent for the use of the video material in research
(see Sample).

We chose to analyze video data from the first probation-
ary session for each of the 33 patients. In ambulatory psy-
chotherapy, the probationary therapy session represents the

initial meeting. The patient talks about his or her symptoms,
while the therapist conducts the diagnosis. Furthermore,
as the probationary session represents the first encounter
between patient and therapist, neither conversation partner’s
motor behavior is influenced by prior sessions. Thus, the first
session provides insight into the patients’ motor behavior
before treatment. We chose the first five minutes of each
session for the microanalysis, as an excerpt of just a few
minutes provides reliable insight into movement behavior
(Ambady and Rosenthal 1992). The analyzed video excerpts
for the 33 patients were then split into four sequences, result-
ing in 132 randomized video sequences.

Measurements of Fidgeting

The NEUROGES® system (Lausberg and Sloetjes 2016;
Lausberg 2019) is used as the reference system in the present
paper due to its high degree of differentiation and opera-
tionalization. In NEUROGES, fidgeting hand movements
have either an irregular (e.g., small uneven movements by
one finger on the other hand) or repetitive (e.g., itching,
scratching) structure (Lausberg 2019; see Introduction). In
this paper, we focus on fidgeting distinguished into either
irregular or repetitive movements.

The NEUROGES® system is an objective, reliable, and
valid interdisciplinary research tool (Lausberg and Sloetjes
2016; Lausberg 2019) for the analysis of motor behavior.
NEUROGES® consists of an assessment algorithm grouped
into three modules (for detailed information, see Lausberg
2019) that has proven suitable for the analysis of motor
behavior in therapeutic interactions (Lausberg and Kryger
2011; Kreyenbrink et al. 2017). In contrast to other move-
ment coding systems (e.g., MEA, Paulick et al. 2017), this
system provides a fine-grained descriptive analysis of differ-
ent kinds of fidgeting, i.e., repetitive versus irregular move-
ments. NEUROGES®-ELAN enables the user to analyze the
frequency of a given behavioral unit, such as a repetitive or
an irregular unit (measured in number of units per minute).

In this study, we used NEUROGES® Module I (analy-
sis of hand movements using the NEUROGES® Activation
and Structure categories), as it fits our research question.
NEUROGES® Structure values (irregular, repetitive, pha-
sic, shift, and aborted) register the structure of a movement.
In contrast to irregular movements, phasic and repetitive
movements are characterized by a phase structure, beginning
with a preparation phase, followed by a complex phase with
either a phasic or repetitive movement trajectory (Lausberg
2019), and typically terminated by a retraction phase.

Coding Procedure and Inter-Rater Reliability

NEUROGES-certified raters analyzed the video sequences
using the following standard procedure (Lausberg 2013): The
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first rater coded 100% of the video sequences, and the second
rater coded 25% of all video sequences. Both raters coded the
data independently, blind to the patient groups and diagno-
ses, as well as without an audio track to prevent coding biases
based on the recorded sounds and conversations.

Coding was conducted on the 132 previously identified
video sequences (see Video data). Furthermore, the order of
all 132 video sequences was pseudo-randomized for each rater.
We repeated this procedure for each NEUROGES® category
(Activation, and Structure).

To calculate the inter-rater reliability for the Activation
category, we used the merge-overlap ratio (Lausberg 2013).
To calculate the inter-rater reliability for the Structure cat-
egory, we used a modified Cohen’s Kappa (Holle and Rein
2015) considering agreement on the values as well as agree-
ment on the segmentation of the behavior (Holle and Rein
2015). Merge-overlap-ratios for the Activation category ranged
between 0.83 and 0.87. Cohen’s Kappa for the Structure cat-
egory ranged between 0.57 and 0.80. Using Landis & Koch
as a point of reference, the inter-rater reliability in this study
is “substantial” to “almost perfect” for the Activation category
and “moderate” to “almost perfect” for the Structure category
(Landis and Koch 1977).

Statistical Analyses

We conducted an ANOVA for the Activation category. We
chose “hand” as a within-subjects factor because the left and
right hands are analyzed separately in NEUROGES® Module
I. We calculated a MANOVA for the frequency (frequency
describes the mean number of value units per minute; see
Lausberg 2019) of hand movements for the Structure category
due to the interdependent nature of the dependent variable
(e.g., frequency of the Structure values irregular/repetitive/
phasic/shift), the between-subjects factor “group” (comorbid
depressive patients with BDI-II > 13 at pre-measurement vs.
vs. non-depressive patients with BDI-II < 13 at pre-measure-
ment) and the within-subjects factor “hand” (e.g., irregular
left-handed movement, irregular right-handed movement).
The calculation included a Bonferroni adjustment to correct
for multiple testing. For each NEUROGES® category, the
frequency distribution of the values is reported. Only values
that were displayed by at least ten persons in each group were
included in the analysis. We conducted data analyses with
SPSS Version 25. Taking a bottom-up approach, we first ana-
lyzed movement activation and then movement structure and
therefore report the results in this order.
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Results
Activation
Frequency Distributions of the Hand Movements

All 33 patients displayed movement units.

Frequency (number/minute)

ANOVA for the frequency of movement units revealed no
significant group differences.

Structure

Frequency Distributions of the Structure Values Phasic,
Repetitive, Irregular, Shift, and Aborted

The Structure values phasic, repetitive, irregular, and shift
were displayed by more than ten persons in each group and
therefore included in the analysis. Aborted units were dis-
played by fewer than ten persons in each group and were
therefore excluded from the analysis, which is a common
finding in studies using NEUROGES® (see Lausberg 2019).

Frequency (number/minute)

The multivariate between-subjects tests showed a non-sig-
nificant trend of group on the frequency (number/minute) of
the four Structure values (F (4/28)=2.68; p=0.052; partial
#?=0.28). The univariate tests showed a significant between-
subject effect of BDI-II group on the frequency (number/
minute) of irregular units (F (1/31)=5.72; p=0.023; par-
tial n”*=0.16). Comorbid depressive patients exhibited sig-
nificantly more irregular movements (M =2.64, SE=0.38
[95%-CI 1.873; 3.410]) than patients without comorbid
depression (M =1.51, SE=0.285 [95%-CI 0.931; 2.093]).
The univariate between-subjects tests revealed a significant
effect of BDI-II group on the frequency (number/minute) of
repetitive units (F (1/31)=6.63; p=0.015; partial n*=0.18).
Comorbid depressive patients exhibited significantly
fewer repetitive movements (M =0.85, SE=0.26 [95%-CI
0.315; 1.385]) than patients without comorbid depression
(M=1.70, SE=0.20 [95%-CI 1.292; 2.101], see Table 1).

Discussion

In the present study, comorbid depressive SAD patients
exhibited more irregular movements and fewer repetitive
movements than SAD patients without comorbid depression.
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Table1 Mean frequency (number/minute) and standard errors of
patients’ overall movements (Activation) and of patients’ movement
structures, *F (1/31)=5.72; p=.023; partial 712=0.16 p<.05; **F
(1/31)=6.63; p <.05; partial 72=0.18

SAD patients with SAD patients
depression (N=12) without depression
(N=21)

M SE M SE
Activation 5.46 0.61 3.90 0.68
Irregular (*) 2.64 0.38 1.51 0.29
Phasic 2.66 0.42 2.95 0.32
Repetitive (¥*) 0.85 0.26 1.70 0.12
Shift 0.78 0.18 0.56 0.14

In line with our hypotheses, the results revealed significant
group differences for the specific values irregular and
repetitive.

Moreover, SAD patients with comorbid depressive symp-
toms did not differ in overall movement activity from SAD
patients without comorbid depressive symptoms. This find-
ing provides support to the hypothesis that comorbid depres-
sion is not reflected in the total amount of motor activity, as
measured by movement units with the NEUROGES® Acti-
vation category, but rather in the kind of movements, spe-
cifically the movement structure as measured in the NEU-
ROGES® Structure category. In other words, SAD patients
with comorbid depression are not hyper- or hypoactive as
compared to patients without comorbid depression; however,
they exhibit specific differences related to the frequency of
certain movement structures.

Thus, comorbid depression in SAD patients cannot be
distinguished solely by registering hyper- or hypoactivity.
Instead, in line with the hypothesis that comorbid depres-
sion is associated with an increase of irregular hand move-
ments, the present study demonstrated that SAD patients
with comorbid depressive symptoms displayed more
irregular movements than SAD patients without comor-
bid depressive symptoms. Therefore, irregular hand
movements can be considered as a specific phenomenon
of comorbid depression. As these movements are related
to self-regulatory functions and cognitive stress (see Intro-
duction), they probably reflect a particular depression-
related emotional state. A further look at the results on
the structural level revealed fewer repetitive movements
in SAD patients with comorbid depression compared to
SAD patients without depression. Repetitive movements
are related to the externalization of mental concepts, lower
cognitive stress, lower alexithymia, emotional expres-
sion in dancers, coping with stressful situations, and to
self-regulation (see Introduction). Repetitive movements,
therefore, indicate highly structured self-regulation pro-
cesses, which are not common in patients with comorbid

depression. Consequently, the present results concerning
irregular and repetitive movements are consequently in
line with the existing research.

However, some studies have linked irregular move-
ments to social anxiety, not to depression (see Introduc-
tion). An explanation for these observations could be that
previous studies did not consider comorbidities, and there-
fore unintentionally included comorbid depressive persons
in their SAD samples. Kreyenbrink et al. (2017) did not
differentiate SAD patients according to their comorbidi-
ties. Likewise, Heerey and Kring (2007) did not screen
their participants for depression. As the probability of a
comorbidity in SAD patients is 47% (Stein et al. 2017),
some of the participating students could likewise have
been persons with depression.

Movements with a repetitive structure are characterized
by a higher degree of organization as compared to move-
ments with an irregular structure. This higher degree of
structure implies that repetitive movements are more effec-
tive at achieving an internal (or external) goal, such as copy-
ing and self-regulation, compared to irregular movements.
The present findings thus enrich the results of earlier stud-
ies (Freedman and Hoffman 1967; Ulrich and Harms 1985)
reporting continuous movements in patients with depression,
as the present findings differentiate these movements into
irregular and repetitive movements, which correlate with
different depression-related and depression-unrelated mental
states.

This study is the first microanalysis of fidgeting hand
movements using an operationalization differentiating
between irregular and repetitive movement structures. Due
to the use of naturalistic data, groups in this study were not
equal in size, and the resulting representative sample is
small. Therefore, the results should be interpreted as pre-
liminary. Future studies should test whether irregular move-
ments are, in addition to depressive symptoms, associated
with other disease-related features in addition to depressive
symptoms, such as the outcome of the psychotherapeutic
intervention.

The present results from naturalistic psychotherapy set-
tings confirm the importance of analyzing the structure of
movement behavior. Thus, the criterion “psychomotor agi-
tation”, which is the motor criterion of the diagnosis major
depression in the DSM-V, should be further specified. By
taking an observer’s point of view, the psychotherapist can
differentiate the patient’s movement structures during an
ongoing psychotherapy session. Notably, more irregular
movements and a lack of repetitive movements are present
in SAD patients with comorbid depression during the first
psychotherapy session. As a consequence, practitioners
experienced with motor behavior observation should be
able to identify correlates of depressive comorbidity in their
patients during the first diagnostic interview.
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