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Abstract
The current study outlines the development, construction, and reliability of a novel coding tool
for the Adult Attachment Interview and was designed to address perceived deficits in both
research and clinical practice. Just as nonverbal behavior finds its roots in ethology, so too does
attachment theory. While the Ainsworth Strange Situation Protocol adhered to the ethological
roots of attachment theory by observing nonverbal behavior, the Adult Attachment Interview is
traditionally scored based on verbal content alone. At present, there does not exist a reliable
taxonomy of nonverbal behaviors associated with adult attachment style. As the first stage of a
larger stepwise research program, the current study describes the process of manual development
by selecting relevant factors through a recursive process of literature review and direct video
observation, coding process, training, and feedback, and presents preliminary reliability
estimates and agreement statistics for both individual behaviors and larger aggregate behavioral
categories. These preliminary results showed great promise for the newly developed coding tool,
allowing the investigators to identify 1) reliable behavioral categories and individual behaviors,
2) behavioral categories and individual behaviors that demonstrated sensitivity to training and
feedback, and 3) individual behaviors and categories that require further remediation and

investigation in future studies.
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Introduction

The Adult Attachment Interview (AAI: Main & Goldwyn, 1984b) is a structured 60-90-
minute interview designed to activate an individual’s attachment system (Steele & Steele, 2008).
In addition to being used in clinical practice (Steele et al., 2008), the AAI is a widely used
research measure used to determine the attachment style of adults (Cassidy & Shaver, 1999).
While this measure is considered the “gold standard” in identifying adult attachment, it is not
without its limitations: it requires extensive training to become a reliable coder and is time- and
labour-intensive to transcribe and score the interviews. Although modelled after the Strange
Situation Procedure which is evaluated based on nonverbal content of infants’ behaviours
(Cassidy et al., 1999), the AAI is coded entirely based on the verbal content of adults’ answers.
Given that 60-65% of communication is nonverbal, (Burgoon, Guerrero, & Floyd, 2016) it is
likely that the standard coding of the AAI, which omits any nonverbal signalling, misses
valuable clinical information.

Identifying attachment style provides clinicians with clues to possible history, motives,
and goals of an individual and is implicated in relational patterns and cognitions about the self
and others (Cassidy et al., 1999). Most important, there is strong evidence that parental
attachment styles are predictors of child attachment styles, creating a cycle of intergenerational
attachment transmission (Steele et at., 2008). If the transmitted attachment style is maladaptive,
there is potential for major implications in child attachment difficulties and developmental
trajectory. As attachment is a critical entry point for prevention and early intervention, the
current study centers on creating a reliable method of coding the AAI based on nonverbal and

paralinguistic behaviour.

Background Literature
Attachment Theory
Attachment Theory focuses on the importance of early relationships with primary caregivers,
which helps to develop the foundation for socialization and development (Laible & Thompson,
2007). Often regarded as the father of Attachment Theory, John Bowlby was influenced by the
work of Charles Darwin and viewed attachment as an evolutionary imperative insofar as he
believed that humans are biologically driven to seek proximity to their primary caregivers to

ensure survival in the face of real or perceived threats, and that the child will always adapt to



their caregiving context to obtain or maintain this proximity (Ainsworth & Bowlby, 1991,
Bretherton, 1992). He also noted that children adapt to the caregiving context in which they find
themselves in order to obtain or maintain proximity even when faced with suboptimal caregiving
(Bretherton, 1992). Thus, attachment styles are patterns of relational responding, shaped by early
caregiving experiences. Similarly, internal working models are formed through these early
experiences and are mental representations, or frameworks, of how relationships should function
and what to expect from them (Grossmann, Grossmann, & Waters, 2005; Main, 1983; Main &
Goldwyn, 1984a). Thus, these internal working models result in the development of an
individual’s attachment style, which dictates, in part, how they will interact with significant or
“important” others moving forward.

Bowlby suggested all humans have an adaptive attachment behavioural system designed
to seek and maintain proximity to their primary caregivers(Bowlby, 1982; Cassidy, & Shaver,
2008; Mikulincer, Shaver, & Pereg, 2003). Proximity seeking is the primary strategy employed
in this system and when attachment figures are available and responsive to this strategy, this
leads to optimal functioning wherein the child experiences a sense of attachment security
(Ainsworth et al., 1978; Bowlby, 1973; Cassidy & Shaver, 2008; Mikulincer et al., 2003). This
sense of security alleviates distress in the individual and allows a person to increase their
repertoire of internal resources which assist in coping, problem-solving, achieving adequate
adjustment, and sustaining comfortable and supportive relationships (Cassidy & Shaver, 2008).
When primary caregivers are not present, or when they are present but not responsive, the
proximity seeking mechanism fails to relieve distress and achieve attachment security, and
secondary attachment strategies become activated (Ainsworth et al., 1978; Cassidy, & Shaver,
2008; Mikulincer et al., 2003). Management of attachment-system activation and the alleviation
of pain and frustration become the goals of these secondary attachment strategies in place of
distress-regulation. In order to achieve these goals strategies of hyperactivation or de-activation
are set in motion (Cassidy & Shaver, 2008; Mikulincer et al., 2003).

Hyperactivating strategies, employed when proximity seeking is possible, keep the
attachment system chronically activated and on alert for threats, separations, and betrayals. This
can result in an overdependence on relationships with a focus on minimizing distance from
attachment figures (Cassidy & Shaver, 2008; Mikulincer et al., 2003). Deactivating strategies,

employed when proximity seeking is not possible, keep the attachment system deactivated to



avoid further instances of frustration due to unavailable primary caregivers. This strategy can
result in patterns of detachment, apathy, and distance from others (Cassidy & Shaver, 2008;
Mikulincer, et al., 2003).

Building on Bowlby’s work, Mary Ainsworth developed the Strange Situation Procedure
(SSP), through which she was able to identify three patterns of attachment, resulting in the
classifications of secure, anxious-ambivalent, and anxious-avoidant, the latter two representing
attachment insecurity (Ainsworth, 1985a; Ainsworth, 1985b; Main & Solomon, 1990).
Subsequently, as researchers began to observe that not all infant attachment behaviour fit neatly
into these three categories, the fourth category of “disorganized” was added into the model
(Main & Solomon, 1990). Secure attachments with caregivers provide children with a secure
base from which to learn and explore their world and is thus the foundation for optimal
development. Consistent attuned responses from the primary caregivers allow children to
develop the belief that they can attain help, safety, and a sense of security from those closest to
them in times of need. This sense of security influences the quality of all attachment
relationships, in addition to social, cognitive, and emotional development and physiological
functioning (Easterbrooks & Goldberg, 1990; Morrisset, Barnard, Greenberg, Booth, & Spiecker,
1990; Perry et al., 1995).

The Strange Situation Procedure paved the way for the development of the Adult
Attachment Interview (AAI). The AAl was modelled after the SSP and became a leading tool
used to measure adult attachment patterns (George et al., 1996; Steele & Steele, 2008). The
various classifications of adult attachment are separated by secure and insecure attachment
patterns (Ainsworth et al., 1978). Autonomous attachment is indicated as secure whereas
dismissing and preoccupied attachment are indicated as insecure. The unresolved/disorganized
pattern is a secondary classification, which can co-occur with any of the other three
classifications, and commonly co-occurs with insecure attachment patterns (Greenberg et al.,
1993; George et al., 1996). The specific predictive pairings of the adult classification and strange
situation classification are autonomous-secure, dismissing-insecure avoidant, preoccupied-
insecure anxious/ambivalent and unresolved/disorganized-disorganized (Benoit & Parker, 1994).
Understanding a parent’s attachment style may provide insight into how they will behave
towards their child as well as how the child will act toward their parent. This is important



information to have when understanding attachment relations and its impact on an individuals’

wellbeing.

Attachment disruptions. Though perhaps not prima facie evident, there exists a strong link
between attachment and relational trauma. According to the Dynamic Maturation Model (DMM:
Crittenden, 2000), attachment responses are adaptive within their original caregiving contexts,
but can become maladaptive when applied indiscriminately to all relationships. A child may
scream to gain proximity and attention from a neglectful parent, but should this strategy continue
to be applied widely to all subsequent relationships (e.g., screaming for attention), it becomes
maladaptive.

Insecure attachment styles of children and adults result in the use of secondary
attachment strategies when interacting with important others. Attachment theorists regard
secondary attachment strategies as risk factors that can affect an individual’s ability to cope
during stressful situations and can lead to poor emotion regulation and adjustment (Cassidy &
Shaver, 2008). Hyperactivating strategies are related to preoccupied-insecure ambivalent
attachment style pairings and have been linked to attachment anxiety wherein the individual
becomes overly distressed, anxious, and unable to effectively regulate their emotions (Cassidy &
Shaver, 2008; Mikulincer & Shaver, 2003). Previous research has suggested that individuals who
exhibit hyperactivating strategies present with lower levels of wellbeing and suffer from a
variety of mental health issues such as depression, anxiety, personality disorders, eating
disorders, substance abuse disorders, and conduct disorders (Cassidy & Shaver, 2008;
Mikulincer & Shaver, 2003; Mikulincer & Shaver, 2012).

Similarly, deactivating strategies may lead to attachment avoidance and are associated
with the dismissing-insecure avoidant pairing (Mikulincer & Shaver, 2003; Mikulincer et al.,
2003). These individuals may build defenses in order to block and distance themselves from their
emotions, resulting in an emotion avoidance defensive strategy which may lead to difficulty with
adverse life events, in addition to potential social isolation and hostility (Cassidy & Shaver,
2008; Mikulincer et al., 2003). Although deactivating strategies may facilitate the dampening of
conscious emotional experiencing and subsequent outward reaction, this avoidance has the
potential to take a physiological toll on the individual, potentially leading to physical illness and
sleeping difficulties, among other somatic concerns (Cassidy & Shaver, 2008; Waller, Scheidt &

Hartmann, 2004). Previous studies have found that these individuals may suffer from various



personality disorders, depression, anger, substance abuse and conduct disorders (Cassidy &
Shaver, 2008; Mikulincer & Shaver, 2003; Mikulincer & Shaver, 2012).

Experiences of neglectful, dangerous, and inconsistent caregiving lead the child to rely on
distorted cognition and affective responses which are inherently traumatizing as they leave the
child with a lack of a secure base to turn to when there is a real or perceived threat (Purnell,
2010). These attachment disruptions can be understood as relational or attachment traumas, as
the child grows up believing that they are “bad” (unworthy, unimportant, unwanted) and that
those around them cannot be trusted to provide safely and security when needed (Ford et al.,
2000; Foroughe & Muller, 2012; Zlotnick, Zakriski, Shea, & Costello, 1996). These attachment
disruptions can lead to developmental delays, negative impacts on physiological functioning and
brain structure, and socioemotional difficulties both concurrently and subsequent to the
disruption (Gander & Buchheim, 2015, Green & Goldwyn, 2002; van IJzendoorn, Schuengel, &
Bakermans-Kranenburg, 1999). Although many attachment strategies are effective in the
moment, they can lead to poor outcomes in the long-term.

Trauma Theory emphasizes that trauma is understood not as the event itself, but rather the
impact the event has on the individual (Storr, lalongo, Anthony, & Breslau, 2007). Attachment
traumas can be understood within the context of Trauma Theory, in that traumatic experiences
overwhelm the individual’s sense of self, resulting in an inability to create meaning through the
integration of emotional responses, cognitions, and situational factors (Herman, 1997). Trauma
can be classified as either Type | (simple and discrete) or Type Il (chronic, ongoing) (Terr,
1991), though this provides a relatively narrow definition of the experiences. Recently,
researchers have begun to identify what they call “little t” traumas, which do not necessarily
require physical threats to be present, as has been the case historically, but are conceived as
“ego-threats” such as abandonment, neglect, or emotional abuse (Herman, 1997; Lyons-Ruth,
Dutra, Schuder, & Bianchi, 2006). Although these “little t” traumas are not as overt in their
etiology or symptomatology, they are the most common type of childhood trauma and often
involve relational disturbances within the family context. Lyons-Ruth and colleagues (2006)
explain that childhood relational traumas do not often stand out as salient, nor do they often
result from physical abuse. Rather, they are a consequence of negative affective signals and/or
lack of parental availability and responsivity. In this way, we can understand these intrafamilial

traumas as being truly relational and attachment based.



Impact. There is a consistent pattern in the literature that links relational traumas to
increased risk for adverse physiological, psychological, and developmental outcomes. Roughly
one third of Canadian adults report some form of childhood trauma (Afifi et al., 2014) and
research suggests that there is a strong link between trauma histories and mental health
difficulties (Breslau & Kessler, 2001). Interpersonal (relational) trauma results in greater
psychological harm than most other events, including events causing physical harm, due to the
violations or betrayals committed by a “trusted-other” (Kessler et al., 1995).

The concepts of equifinality and multifinality posit that there are simultaneously many
different paths that may lead to the same outcome and that the impact of a given event may
manifest differently for different individuals, respectively (Cicchetti et al., 1995). Thus, the
implications for both scientists and clinicians are that it becomes quite difficult to: 1) identify
“hidden” relational traumas and 2) predict how those traumas may affect diverse areas of
functioning. Indeed, taking a biopsychosocial stance to relational trauma (Sameroff, 2010), we
discover even more specific ways in which symptoms can manifest within different domains of
functioning. Physiological responses to trauma include increased amygdala activity which
activates the sympathetic nervous system, and results in the flight-or-flight response and
increased cortisol production, inhibiting fear-reducing processes in the cortical areas of the brain.
This process is directly related to hyperarousal and the classically conditioned generalization of
the fear response (Baranowsky & Gentry, 2015). We may also find difficulties with executive
functioning, as these elevated cortisol levels interfere with processes in the prefrontal cortex and
the hippocampal region (Bomyea & Lang, 2015).

The psychological consequences of trauma have been well documented and include somatic
difficulties, mood dysregulation, substance abuse, suicidality, and dissociative symptoms
(McFarlane, 2010; Chu & DePrince, 2006). Similarly, relational trauma prompts paradoxical
social behaviours whereby an individual both seeks out, and withdraws from, close relationships
due to ruptures in his/her sense of self and trust in others (Herman, 1997). This instability
invariably elicits a sense of loss, loneliness, and disconnection in areas of social and emotional
functioning. These findings paint a complex picture of trauma symptoms when investigating if,
when, and how an event will affect an individual, and how these symptoms may manifest. The

picture becomes even more complex when considering that both trauma and attachment



difficulties do not begin and end with the individual, but are transmitted intergenerationally (van
IJzendoorn, 1995).

Attachment styles born from relational trauma are highly predictive of both the attachment
style of a person’s caregiver, as well as the subsequent attachment style of their child through a
sequence of intergenerational transmission of attachment patterns (Behrens, Hesse, & Main,
2007; Tarabulsy et al., 2005). This link likely results from a history of relational trauma within
the parent influencing attachment insecurity in the child. For example, an avoidant attachment
response may become triggered when that child becomes a parent him/herself, as the parent-child
relationship demands closeness, intimacy, vulnerability, and interdependence. These demands
can be difficult for a parent with avoidant attachment tendencies due to their avoidance of
closeness and, no matter how well-meaning, these tendencies have the potential to cause
attachment disruptions in the child (Foroughe & Muller, 2012).

Nonverbal Behaviour

Nonverbal behaviours may provide important clues to possible attachment disruptions as
they display a wealth of affective information within the context of therapy, often outside of the
patient’s awareness (Gabbard, 2007). Attachment difficulties manifest in many different ways
and stem from differing early experiences. As nonverbal behaviour is an extension of personal
communication style (Burgoon et al., 2016), differential experiences may manifest differently
through nonverbal behaviours and enactments within the therapeutic context.

Though there exist many standards of classification for coding nonverbal behaviour, this
current study borrows facets from Shea’s (1998) model which characterizes 3 areas: Kinesics,
proxemics, and paralanguage. Kinesics refers to how the body moves an includes gestures, eye
movements, body movements, and facial expressions. Proxemics refers to the use of space (how
close you are to another person), and paralanguage includes pauses, verbal fillers, and non-
responses. The clinical importance of nonverbal behaviour has been noted, linking together
Shea’s kinesic elements to domains investigated on a mental status exam (Foley & Gentile,
2010).

As with attachment theory, nonverbal communication finds its roots in evolutionary
theory, such that certain nonverbal and emotional tendencies provided survival advantages
(Patterson, 2003). Scientific literature provides a wide breadth of information regarding the

history, functions, and interpretation of nonverbal communication. However, germane to the



current discussion, there exists a subset of studies on the functions of nonverbal behaviour in
emotional expression and deception.

Emotional expression. According to Ekman’s Basic Emotions Approach (Ekman, 1971;
Izard, 1977; Tomkins, 1962), all humans experience and express emotions similarly using six
universal human emotions: joy, anger, sadness, fear, surprise, and disgust-contempt. Ekman also
posited that much of emotional expression is spontaneous and nonverbal (Ekman, 1971). Further,
it has been suggested that each universal emotion has an associated action tendency allowing
individuals to adapt to their environment, which supports the idea of emotions being a
motivating force for survival (Lazarus, 1991). Building on Ekman’s early work, the Neocultural
Perspective posits “display rules” that moderate the expression of emotion in different social
situations, based on cultural norms (Casey & Fuller, 1994). At first, emotions are expressed
freely but as children grow older, they learn that not all affective expressions are appropriate in
all situations. The result is that emotional expression can sometimes become “blocked” by
display rules such that all emotional expression becomes a combination of what we truly feel and
what we feel comfortable sharing with the world. Additionally, Darwin (1998/1872) believed
that emotions were evolutionarily adaptive and described the chain of events as such: “Actions,
which were at first voluntary, soon became habitual and [...] hereditary, and may then be
performed even in opposition to the will” (p. 356). Darwin’s statement implies that, regardless of
intention, emotional expression will “leak out”, despite the display rules in place.

Deception. Although we often conceptualize deception as a verbal act (saying something
that is false), many clues to deception can be found within nonverbal behaviours (Burgoon et al.,
2016). Research has demonstrated that deception is not always done consciously, but that
individuals may unconsciously disguise their true feelings if they are too difficult to be processed
consciously (Burgoon et al., 2016). The leakage hypothesis states that physiological, emotional,
and cognitive processes are involved in deception and that these processes will produce
unconscious external displays of individuals’ true feelings, as the more emotionally heightened
one becomes, the more difficult it is to conceal unwanted emotions (Ekman, 2009).

As we have seen, trauma and attachment difficulties often remain covert and sometimes
outside of awareness. If true emotions will likely leak out in the presence of emotional
activation, it is important that clinicians have a method of identifying, not only the emotions that

the individual wishes to portray, but the emotions and nonverbal action tendencies that “leak” in



those moments. As the AAI serves to activate the attachment system, it makes sense that there be

a method to investigate nonverbal behaviours within this context.

The Current Study

The intergenerational transmission, overlapping symptoms, and heterogeneous
symptomatology pose significant obstacles in the assessment and treatment of attachment and
trauma-related difficulties, especially when considering that emotionally difficult experiences are
often suppressed. It is critical to identify these difficulties because if the symptom is addressed
without acknowledging the underlying difficulties, it is likely that the patient will not improve or
will relapse (Baranowski & Gentry, 2015). Moreover, the longer an individual continues down a
maladaptive path, the more difficult it becomes to return to optimal or normal development
(Cicchetti & Cohen, 1995). The intergenerational transmission of these difficulties provides
clinicians with a unique opportunity and critical entry point for early intervention/prevention of
child mental health difficulties by first identifying these patterns in the parent.

This current study represents the first phase in a larger stepwise research program designed to
validate a novel nonverbal coding instrument against the standard coding system of the AAI. The
result of this research program will serve to better align the AAI with the foundations of
attachment theory, increase the AAT’s utility in clinical practice, and build upon previous studies
in this area by addressing methodological gaps.

As previously stated, though the AAI was modelled after the Mary Ainsworth’s Strange
Situation Protocol (SSP: Ainsworth & Bell, 1970), it does not incorporate an examination of
adult nonverbal behaviour analogous to the examination of nonverbal infant behaviour in the
SSP. While the determination of infant attachment style is necessarily contingent on an analysis
of nonverbal behaviour due to a lack of meaningful linguistic behaviour at this stage of
development, Ainsworth and Bell also took great care to align infant attachment behaviours with
the ethological-evolutionary foundation of attachment theory by examining separation and
reunion behaviours directly (Ainsworth & Bell, 1970). Additionally, the biological function of
infant-mother attachment is highlighted in their original paper and is in line with Bowlby’s
proposition of attachment as a behavioural system, which is borrowed from ethology (Mikulincer
& Shaver, 2003). While the AAI indeed claims strong psychometric properties (George, Kaplan,
& Main, 1996), the target of observation (relying on verbal content alone) deviates from the
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behavioural systems underpinnings of both the SSP and from attachment theory itself. In fact,
while the AAI has several alternatives to its original coding system (Reflective Functioning, and
the AAI Q-Sort), none of these adaptations involve assessing nonverbal behaviour (Fonagy et al,
1998; Kobak, 1993). This research program merges the adaptive behavioural facets of nonverbal
behaviour and emotion, and physiological responses to trauma, with the ethological foundations
of the SSP and attachment theory by creating a novel coding instrument for the AAI based on
nonverbal behaviour and taking into consideration the biological function of these behaviours.

Although numerous researchers have highlighted the importance of attending to
nonverbal behaviours within a clinical context for both the client and the therapist (Ciarochi,
Robb & Godsell, 2005; D’ Agostino & Bylund, 2014; Paniagua, 2004; Philippot, Feldman, &
Coats, 2003; Ramseyer & Tschacher, 2011) very little that has been done to create a systematic
way of identifying these behaviours within a clinical context. Few methods have been developed
to examine the nonverbal behaviours of specific clinical populations to assess therapeutic
outcomes, such as the Nonverbal Interaction Coding System for patients diagnosed with Bipolar
Disorder (Simoneau, Miklowitz, & Saleem, 1998) and the Ethological Coding System for
patients diagnosed with Schizophrenia (Troisi, 1999). However, no such coding system has been
developed to identify attachment related difficulties. Further, the drawbacks inherent in self
report methods (Cervone & Pervin, 2013; Heppner, Wampold, Owen, Wang, & Thompson,
2016) and the prevalence of deception in the psychotherapy room (Blanchard & Faber, 2016;
Carlson & Kaottler, 2011; Gediman & Lieberman, 1996) suggest that identifying nonverbal cues
to deception and attachment related difficulties is a worthwhile endeavour.

There exists a paucity of research specifically investigating nonverbal behaviour within
the context of the AAI. Roisman and colleagues (2004) examined individual differences in
emotion regulation during the AAI using measures of physiological responses and facial
expressions and found that securely attached adults demonstrated higher rates of emotional
cohesion and insecurely attached adults demonstrated higher rates of discrepancy between their
“lived” and “told” stories. However, the only nonverbal indicators investigated in this study were
facial expressions, to the exclusion of all other kinesic behaviours. Karlsson (2005) created a
tool to investigate both facial expression and kinesic behaviour during the AAI and found that he
could reliably distinguish between secure and insecure attachment styles. The limitation of this

study was that he did not code the clinical sessions for nonverbal events, rather provided his
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overall impressions, and did not enlist a second coder for reliability. Lambert (2012) examined
congruence versus incongruence of body language when the AAI was administered and found
that one could categorize attachment style based on congruence vs. incongruence in nonverbal
behaviours in relation to the individual’s narrative. Once again, this study did not involve a
measure of inter-rater reliability. In addition, none of these studies included a baseline period
through which they could compare nonverbal behavior observed during periods of attachment
activation and nonverbal behavior observed during periods of neutrality.

The current study addresses the limitations of prior work in three important ways: 1) by
establishing a nonverbal baseline to assess nonverbal behaviour in periods of neutrality versus
periods of emotional activation, 2) by establishing inter-rater reliability of the coding instrument,
and 3) by incorporating kinesics, proxemics, and paralanguage, in line with the nonverbal
framework presented above.

Research Questions, Goals, & Proposed Processes

With a dialectical constructivist approach in mind (see Greenberg & Angus, 2004 for a
review), the current phase of this research program underwent careful planning and
consideration, with three general exploratory questions guiding this work: (1) Is it possible to
better align the AAI with the theoretical/ethological foundations of the SSP based on nonverbal
behaviour? (2) Can specific nonverbal behaviours during the AAI be comprehensively identified,
catalogued, and aligned with the extant literature in the area of nonverbal behaviour? (3) Can the
aforementioned nonverbal behaviours be reliably identified and coded by observing the video-
recordings?

In order to empirically address these questions, the goals of the present study were
twofold. The first goal was to identify the common nonverbal behaviours exhibited during the
AAI and develop a systematic coding manual for identifying nonverbal behaviours during this
interview. In keeping with a dialectical constructivist framework (Greenberg & Angus, 2004),
The Adult Attachment Interview Nonverbal Behaviour Manual (AAI-NVB) evolved from the
recursive processes of video observation and extensive review of the nonverbal literature.
Building upon the gaps in previous studies of this nature (Karlsson, 2005; Lambert, 2012;
Roisman, 2004), it was equally important to incorporate the theoretical frameworks and
categorizations of nonverbal behaviour documented in previous literature. The rationale for this

decision was made in order to assure that the nonverbal behaviours observed in our video
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recordings could be organized in such a way that they would fit into these pre-existing,
empirically validated categories. Finally, the observation process and manual development itself
was guided a series of 5 steps outlined by Floyd, Baucom, Godfrey, and Palmer (1998). These
steps relevant to the first goal of this study included (1) Cataloguing relevant behaviour, (2)
Selecting a unit of observation, (3) Creating coding categories, and (4) Developing a coding
manual®. Later iterations of this manual were subject to change based on the results of the data
analysis and feedback from the coding team.

In order to address the question of whether these nonverbal behaviours can be reliably
identified, the second goal of the current study was to establish inter-rater agreement for the
nonverbal behaviours outlined in the coding manual. The coding process was guided by
Harrigan’s 2013 chapter titled Methodology: Coding and studying nonverbal behaviour
(Harrigan, 2013) to ensure that common, but frequently overlooked difficulties in coding
observational data were circumvented to the best of our abilities. A team of coders were trained
on the coding instrument and were all tasked with coding the same set of videos, one at a time.
This process was adopted to allow this author to review the data output from each coder, analyse
the data received, and provide feedback and remediation to each coder on targeted areas of
individual improvement. This process will continue until optimal levels of agreement are
reached. Once these levels are attained, each coder will be dispatched to complete their coding

independently, and the resulting data will be used for the next phase of this project.

Methods
The current study uses Adult Attachment Interview video data collected as part of a larger
study on Emotion Focused Family Therapy and adult attachment. The study took place in
Toronto, Ontario through the Family Psychology Clinic (formerly known as the Kindercare
Pediatrics Psychology Clinic) and the Trauma & Attachment Lab at York University.
Recruitment began in May 2016 and continued until data collection was completed in September
2018. Ethics approval was obtained by the Human Participants Review Subcommittee at York

University.

1 The fifth step outlined in this guide is concerning the establishment of inter-rater agreement, which is relevant to
the second goal of this current study.



13

Participants

A sample of 416 self-referring caregivers seeking treatment for their children were
recruited from the above-mentioned pediatric psychology clinic in Toronto. A broad range of
child presenting concerns were reported at the time of registration including various psychiatric
disorders and mental health difficulties. There were no restrictions with regard to the age of the
parents or children, and the only exclusion criteria was active psychosis. Participants were
randomized into two conditions. One set of caregivers received the Adult Attachment Interview
and the other did not. For the purposes of this study, only participants in the Adult Attachment
Interview condition were included. The interviews were videotaped, and video data was selected
based on the procedure listed below. For the purposes of establishing coder reliability, videos
were, and will continue to be, selected at random until coder reliability is established. Once this
occurs, the remainder of the videos will be used for the next phase of this research program,
which is currently outside the scope of the current study. Of the videos selected for the larger
research program (n=42), below is a brief demographic description of the participants.

Generally, participants came from diverse socio-economic and educational backgrounds.
The sample consists of 28 females and 14 males with an average age of 43. Participants of North
American birth represented 70% of the sample, with the remaining participants born abroad in
such counties as South Africa, Brazil, UK, Prague, Russia, and China. Of those born abroad, the
average age at which participants immigrated to Canada was 15 years-of-age. Verbal, written,
and audio-visual consent was obtained from each participant, with the option of declining video
recording and opting out of the study at any time. The current study includes 3 subjects randomly
selected from the subset of 42 participants. Two of these subjects were male, one female, with an

average age of 36 years. All three subjects were born in Canada.

Instrument

The Adult Attachment Interview (AAIL: George et al., 1996; Main & Goldwyn’s, 1984) is
a semi-structured clinical interview, lasting between 60 and 90 minutes, which determines
attachment style in adults. (George et al., 1996; Steele & Steele, 2008) The interview focuses on
early attachment experiences with caregivers and the influence this has had on their current state
of mind and life experiences. Participants are asked to describe their childhood experiences with
their parents or any other significant attachment figures as well as any considerable losses they

may have experienced (George et al., 1996).
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The AAl is also used widely as a tool in clinical practice in order to reach such goals as:
facilitating therapeutic alliance, setting the agenda, revealing losses and traumatic experiences,
identifying reliance on defensive processes, understanding the influence early relationship
patterns have on adults mind and behaviour, as an aid in lawful matters, observation of reflective
functioning, use in the supervision and training of clinicians, and assisting in assessing
therapeutic outcomes (George et al., 1996; Steele & Steele, 2008). For the purposes of this study,
AAls were administered, and video recorded in a private room at community psychology clinic
by a trained AAI administrator. Three of the twenty-one questions on the AAI will be used for
the purpose of coding. These three questions were selected because of their ability to activate the
attachment system, as they focus on the participant providing descriptions of their childhood
relationship with their primary caregivers. This is accomplished by having participants provide 5
adjectives to describe their childhood relationship with each of their caregivers and then
describing memories associated with those particular adjectives. Question 3 specifically, which
asks the participant to provide 5 adjectives to describe their childhood relationship with a focus
on their mother, has been found to be the most activating question, thus this question was ideal to
code as it would likely provide a wide array nonverbal behaviour useful for classifying
attachment (Karlsson, 2005). A two-day training for administrators was conducted on the
clinical applications of the AAI and how to administer the interview to caregivers within a
private practice setting. A clinical psychologist trained on the AAI conducted the two-day
training. Hesse (1999) established that the psychometric properties of the AAI were satisfactory.
The average inter-judge reliability was 82% with a mean Kappa of .71 based on an informal

survey of available AAI publications before 1999.

Procedure

Video selection. The first round of video selection was completed largely based on the
quality of the videos obtained. Lower quality videos, or videos in which the full body of the
participant was not in constant view were excluded, and the remaining videos were separated on
the basis of whether the participant was sitting on a chair or on a couch. Participants who were
seated on a couch were selected for the current research program, as it would allow for a variable
to be created based on seating location (e.g., closer to the exit, closer to the window, or seated in
the middle of the couch).
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Coding team. Coders were recruited by way of referral or email communication through
York University. Eight coders were recruited and underwent multiple rounds of training. These
individuals have similar educational backgrounds: 4 are currently completing their undergraduate
degrees in psychology, 3 have completed their undergraduate degree in psychology, and 1 has
completed a master’s degree in psychology. The age of the coders ranges from 21 to 29 years old
with 80% female and 20% male. Coders of Canadian birth represent 70% of the group, with the
remaining 30% born outside of Canada, but have been residing in Canada for most of their lives.

Training. Individual and group training will be provided to all coders. These coders
received a manual outlining the various factors and coding protocol, with each factor discussed
in detail and examples of factors provided. Each time analyses for inter-rater reliability (IRR) are
completed, thorough feedback is provided to the coders based on the individual results of the
coders as well as the global results of the overall coding team. Further training will take place
depending on the strengths and weaknesses of the coders and additional videos will be coded.
This process will be repeated until acceptable levels of IRR are achieved.

Coding procedure. Videos were selected using a randomizer tool and the supervisor
and/or project manager assigned deadlines for these videos. The videos themselves are provided
to coders via an encrypted USB key and the time codes for the sections of the videos to be coded
are emailed to them. The Adult Attachment Interview length ranges from 30 minutes to 2 hours
and coders only code questions 2, 3, and 4, in addition to the baseline. Two different events are
coded: point events and state events. Point events refer to behaviours that occur at one point in
time whereas state events have a duration, and therefore must be coded twice — once when the
behaviour begins, and once when it ends. The following sections describe the baseline period, in
addition to the three AAI questions that have been selected for coding in this study.

Baseline. The baseline period refers to the section of the video that encompasses
everything between the time the participant sits down on the couch until the interviewer begins
the AAI administration. The baseline includes questions and comments involving innocuous
topics like parking, traffic, and weather. The interviewer also asks about any chronic pain
conditions and/or temperature in the room during the baseline in order to control for
environmental variables that may confound nonverbal behaviour during the interview (Foley &

Gentile, 2010). The use of the baseline will allow for the comparison of a participant’s typical
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nonverbal behaviour and their nonverbal behaviour when their attachment system is activated
during subsequent stages of this study.

Question 2: This question asks participants retrieve some of their earliest memories of
their relationship with their parents (George, Kaplan, & Main, 1996).

I'd like you to try to describe your relationship with your parents as a young child, if you could
start from as far back as you can remember.
Question 3: This question involves two parts; one focused on descriptive words to

describe the relationship with their parent and the other asks the participant for a memory which
accompanies each descriptive word. This question provides an overall impression of the
relationship with the specific parent discussed and it generally sets the tone for how the interview
will proceed (Steele & Steele, 2008)

Now I'd like to ask you to choose five adjectives or words that reflect your childhood relationship
with your mother/father starting from as far back as you can remember, but say, age 5to 12 is
fine. I know this may take a bit of time, so go ahead and think for a minute...I'll write each word
down as you give them to me, then I'll ask you why you chose them.

Okay, that’s great. The first word you used to describe your relationship with your mother/father
was (OR: you used the phrase to describe your relationship with your
mother/father).

Question 4: This question is identical to Question 3, however the focus of the descriptive

words and memories is targeted to the other caregiver.

Now I'd like to ask you to choose five adjectives or words that reflect your childhood relationship
with your mother/father starting from as far back as you can remember, but say, age 5to 12 is
fine. I know this may take a bit of time, so go ahead and think for a minute...I'll write each word
down as you give them to me, then I'll ask you why you chose them.

Okay, that’s great. The first word you used to describe your relationship with your mother/father
was (OR: you used the phrase to describe your relationship with your
mother/father).

Additionally, qualitative scales will be completed and used to assess the overall

impressions of each video in order to maintain consistency between the current study and
previous investigations into nonverbal behaviour (DePaulo et al., 2003). These scales are
completed online by each coder and include items such as overall involvement, engagement, and
logical structure.

Coding phases. The coding of the videos occurs in various phases. Phase 1 consists of
coding 5 videos based on 17 preliminary factors, which were devised from anecdotal clinical
evidence. The factors were then reframed based on further literature review and consultation. To

date in Phase 2 of the current study, three subjects have been coded based on sequentially revised
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versions of the AAI-NVB Manual. Videos were coded one at a time, with a period of analysis

and feedback between each coding phase.

Materials

Phase 1 coding was completed using manual coding sheets. The coders inputted the
various timepoints at which an event occurred, frequency of the event, and the duration (in
seconds) when coding state events. Beginning with Phase 2 coding and onward, coding was
completed using the Behavioural Observation Research Interactive Software (BORIS: Olivier &
Marco, 2016), which allowed coders to code with minimal keystrokes and automatically
timestamps the coding output for each factor coded. The data was then exported into an MS
Excel spreadsheet for cleaning and analysis.

Sony video cameras were used to video record the AAIs with participants. The cameras
were set up on a tripod to get a full body image of the participant in a private room in the clinic.
Once the interviews were completed the videos were saved on an encrypted drive as well as on a

password protected Hewlett-Packard computer.

Ethical Considerations

This research has been approved by the Human Participants Review Subcommittee at
York University. Verbal, written, and audiovisual consent was obtained from each participant,
and all were given the option to withdraw from the study or opt out of the video recording. All
hard-copy data are held in a secure filing cabinet within a locked office and all digital data is
stored on an encrypted and password protected drive. Due to the personal nature of the AAI
itself, some participants find it difficult or distressing to speak about some of their early
childhood experiences. As such, all AAl administrators are trained in a distress protocol and risk
assessment, and there was always a licenced clinical psychologist on site in the event that further

debriefing is required.

Manual Development
The Adult Attachment Interview Nonverbal Behaviour Manual (AAI-NVB) originally
evolved from anecdotal clinical evidence, video observation, and an extensive review of the
nonverbal behaviour literature. The literature review ensured that the nonverbal behaviours

observed in the video recordings could be organized such that they would fit into pre-existing,
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empirically validated factors and categories. While assigning meaning to specific nonverbal
behaviors is outside the current scope of this study, it was important to make certain that the
behaviors selected for this manual had been previously investigated in some manner such that, in
future studies, it would be possible to compare our findings with previous findings in the
literature.

The manual development period was a discovery-oriented process that included
systematic, intensive observation and description rather than direct hypothesis testing. The
observation process and manual development itself was guided by a series of 5 steps outlined by
Floyd, Baucom, Godfrey, and Palmer (1998): (1) Cataloguing relevant behaviour, (2) Selecting a
unit of observation, (3) Creating coding categories, (4) Developing a coding manual and (5)
Inter-rater reliability. The 5 steps outlined below occur in a cyclical manner and later iterations
of the manual are subject to change based on the results of the data analysis and the feedback
from the coding team. The objective of developing the AAI-NVB Manual was to create an
observer-based manual that allowed for the identification of nonverbal behaviours that would

enable researchers to reliably code various nonverbal behaviours from video recorded AATI’s.

Step 1: Cataloguing Relevant Behaviours

During the initial step of developing a novel coding system, investigators begin by
developing an exhaustive list of relevant behaviours. This process can be completed in two ways:
The first involving taking initial observations of any relevant behaviours and creating an
ethogram using a theta statistic to increase the probability that the behavioural repertoire has
been adequately sampled, and the second involving listing any relevant behaviours gleaned from
research, theory, and experience. The first method is typically reserved for observational
research involving animals. The second method, more common to observational research
involving humans, requires the subsequent step of observing the human subjects and creating
behavioural categories based on the information gathered from the previous research phase.
Floyd and colleagues (1998) also encourage the widening, tightening, creation of new categories
based on these observations.

As stated above, the first goal of this study was to identify the common nonverbal
behaviours exhibited during the AAI and develop and systematic manual for coding these

behaviours. In light of the exploratory nature of this goal, it was important that the initial stages
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of this project — the identification of nonverbal behaviour in video-recorded AAI sessions —
evolved from intensive and systematic observation and description, rather than hypothesis
testing. It was imperative to observe the video recordings directly to see what emerged from the
AAI sessions. However, it was also important for this process to be guided by pre-existing
theoretical frameworks found within the scientific literature. Therefore, by following the
recommendations of Floyd and colleagues (1998), and in keeping in line with the goals of the
current study, the relevant behaviours were catalogued through consultation with nonverbal and
attachment experts, reviewing literature for relevant theories and behaviours, and careful
observation of video-recorded AAls.

In the pilot phase (Phase 1) of this project, the behaviours selected for coding were based
solely on the anecdotal clinical evidence from two prominent attachment-informed
psychologists. These original behaviours were: Latency, Pauses, Lack of Memory,
Generalizations, Body Shifts, Verbal Diversions, Laughter, Verbal Fillers, Humor, Protective
Obijects, Dismissiveness, Incongruence, Dissociation, Self Soothing, Gaze Aversion, and Micro
Expressions. The observation of these nonverbal behaviours during the AAI marked the
foundation of this study. However, after a pilot round of coding and an examination of the
nonverbal literature, it was determined that many of these original behaviours were not specific
enough to provide any meaningful information regarding the subject’s internal state. For
example, the Body Shifting behaviour encompassed all manner of body movements, and was
therefore more suitable as a potential category, rather than a stand-alone behaviour. Thus, in
order to create an exhaustive and scientifically supported taxonomy of nonverbal behaviours
observed during the AAI, we began the task of validating the existing behaviours and adding to
our taxonomy through the process of literature review, consultation, and observation.

Theoretical constructs. This process began by first becoming familiar with the scientific
landscape of nonverbal behaviour. Burgoon and colleagues (2016) outline the myriad of
functions for nonverbal behaviour and the many ways that these behaviours have been
interpreted in the scientific community, from cultural interpretations, studies of friendships and
intimate relationships, emotional intelligence, message production and processing, to social
cognition. Of particular interest was a subset of knowledge that focused on the function of
nonverbal behaviour as it pertains to emotional expression, deception, and even more

specifically, attachment.
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Researchers have distinguished between emotional experiences and emotional expression
(Burgoon et al., 2016) such that experiencing refers to the internal state of the individual and
expression refers to the external and interpersonal display of emotion. According the Basic
Emotions Approach (Ekman, 1971, lzard, 1977; Tomkins, 1962), all humans experience and
express emotions similarly, and most emotional expression is spontaneous and nonverbal.
Darwin (1998/1872) believed that emotions were evolutionarily adaptive and described the chain
of events as such: “Actions, which were at first voluntary, soon became habitual and [...]
hereditary, and may then be performed even in opposition to the will” (p.356). Building on this
work, the Neocultural Perspective posits “display rules” that moderate the expression of emotion
in different social situations based on cultural norms. At first, emotions are expressed freely but,
as children grow older, they learn that not all affective expressions are appropriate in all
situations (Casey & Fuller, 1994). The result is that emotional expression can sometimes become
“blocked” by display rules, resulting in all emotional expression becoming a combination of
what individuals are truly experiencing internally, and what they are comfortable sharing
externally. It was for precisely this reason that we felt it necessary to incorporate nonverbal
communication and deception into our review of the literature.

Ekman and Friesen (1969b) makes an important distinction between self- and alter-
deception. While alter-deception is the attempt to conceal information from another individual,
self-deception is the attempt to conceal information from the self and the ego is therefore the
target of the deception. However, he is careful to note that, with regard to nonverbal cues to
deception, there does not exist a fundamental difference between self- and alter- deception as the
internal mechanisms are the same during both processes. According to Ekman, these processes
can consist of either inhibition, wherein the individual omits certain nonverbal messages, and
simulation, wherein the individual fills the gaps left by the omitted messages by replacing them
with a false representation of their internal experience. This simulation also creates a barrier
against the breakthrough of the inhibited behaviour, otherwise known as “nonverbal leakage”.

Researchers posit several theories regarding nonverbal behaviour and deception that
serve to guide research endeavors. Zuckerman (1981) states that research should focus on the
types of behavioural cues that are associated with thoughts, feelings, of physiological processes
that are likely to occur when an individual is being deceptive. This may include generalized

arousal, feelings of guilt and fear, increased cognitive processing, and attempted control.
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Similarly, Ekman and Friesen (1696b) describes that “thinking and feeling cues” should be the
focus of research on deception detection. Other orientations focus on a more interpersonal
landscape, such as the Communications Perspective by Buller and Burgoon (1996) which
examines interpersonal processes for signs of deception. These researchers believe that
individuals who are being deceptive will look for signs of suspiciousness in those around them
and change their behaviour accordingly. They claim that these patters of behaviour change will
be based on expectations, motivations, goals, and relationships, and therefore patterns of
deception will vary from person to person. Additionally, they hypothesize that deceit is more
likely to be detected if the underlying motivation is for instrumental purposes, rather than for
relational purposes or identity protection. In a similar fashion, DePaulo (1992) posits the Self-
Presentational Perspective, wherein individuals are most frequently deceptive about their
feelings, preferences, attitudes, and opinions, and that the rewards sought from these deceptions
are typically of a psychological nature. At this point in the study, we aimed to gain a better
understanding of the theoretical landscape rather than subscribe to one particular orientation.
Additionally, these theoretical perspectives were instrumental in guiding the consideration of
potential relevant nonverbal behaviours implicated in deception.

With regard to additional considerations and methodology in detecting deception, Vrij
(2008) outlines three reasons why deception is likely to go undetected. The first involves
motivational factors wherein individuals are not always motivated to detect lies because they
may not know what to do if the truth is revealed. Secondly, the individual engaging in deception
may employ the use of countermeasures that make the deception more difficult to detect.
Thirdly, despite the copious amount of research that has been conducted in this area, there is
limited evidence to suggest that there are universal deception signals and it is unlikely that
different individuals will demonstrate the same patterns of behaviour while deceiving. However,
Vrij identifies a number of universal factors that are thought to influence deception cues. These
include emotional reactions and arousal state, cognitive effort, and attempted behavioural
control. For example, Ekman and Friesen (1969b) states that deception is typically associated
with guilt, fear, or delight. These emotional states may elicit physiological responses that may
“leak” out through nonverbal displays. Likewise, as deception requires a more complex set of
cognitive steps and increased cognitive involvement, such as monitoring their own reactions as

well as the reactions of the other person. Additionally, Vrij (2008) points out that, despite the
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individual’s best efforts, some behaviours are beyond control as they are intrinsically linked to
strong emotions which are often difficult to suppress. Despite gender, cultural, and individual
differences, there does not appear to be theoretical reasons or empirical evidence to suggest that
deception behaviours would vary across these domains. Finally, it is recommended to consider
target behaviours in combination, rather than individually, and to compare target behaviours to
an individual’s baseline (Vrij, 2008). The ultimate aim of deception detection is to notice
behavioural changes as they occur and then attempt to make meaning of these changes.

The final theoretical realm that was targeted in this review was the intersection between
nonverbal behaviour and adult attachment. There exists a paucity of published work surrounding
nonverbal behaviour and attachment, however there is some evidence to suggest that those with
secure attachments demonstrate moderate levels of nonverbal involvement, as compared to
higher levels of nonverbal involvement by individuals with preoccupied attachment and lower
levels of nonverbal involvement demonstrated by those with avoidant attachment (LePoire,
Shepard, & Duggan, 1999). These researchers also found that the attachment style of their
romantic partner had a moderating effect on this outcome. With regard to the quality of
nonverbal involvement, Becker-Stoll and colleagues (2001) found that those with secure
attachment exhibit more frequent open and positive nonverbal displays, while those with a
dismissive style exhibited more frequent communication inhibiting behaviours. Specifically,
females displayed more passive dominance while males displayed more anger. These results
mirror those found by George and Main (1979) which demonstrated that abused females were
more likely to display more passive-aggressive nonverbal behaviours whereas abused males
displayed higher instances of nonverbal anger and aggression. Finally, Dozier and Kobak (1992)
found that individuals employing deactivating strategies demonstrated increased skin
conductance, which supported the authors’ notion that individuals engaging in deactivation
experience heightened conflict or inhibition during periods of attachment threat.

Selecting behaviours. While a review of the scientific literature regarding the theory of
nonverbal behaviour aided in the selection of behaviours that may be particularly relevant to our
study, the constrains of the study itself dictated which classes of nonverbal behaviours were to be
excluded on the basis of feasibility. For example, in the Handbook of Nonverbal Behaviour,
Burgoon and colleagues (2016) outline the major categories of nonverbal codes as being

Kinesics (including gaze behaviour and facial expression), VVocalics, Haptics, Proxemics,
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Chronemics, and Artifacts. However, the present study prima facie excludes the study of touch
and space (Haptics and Proxemics)? due to the fact that the subject remains seated throughout the
interview and there is no expectation that the subject would have cause to physically touch the
interviewer. Similarly, movements that happen in the moment were of primary interest, therefore
chronemics and artifacts (time and objects) were not immediately relevant. More specifically, a
number of ocular and vocal behaviours were not feasible for investigation in the present study
due to lacking the sophisticated equipment needed to examine these areas. However, several
ocular and vocal behaviours were examined in the present study, with particular attention paid to
paralinguistic behaviour. While numerous sources were employed in this selection process (see
Reference section of the AAI-NVB Manual in Appendix F), certain seminal studies, discussed
below, were highly relevant and influential for our manual development.

While the work of Paul Ekman provided additional examples of behaviours to exclude on
the basis of relevance and feasibility, his research was imperative with regard to the process of
selecting relevant behaviours due to the immense amount of work that he has done in the field of
nonverbal behaviour, emotion, and deception. Ekman and Friesen’s 1969 paper titled The
Repertoire of Nonverbal Behaviour provided an excellent framework through which to observe
and catalogue relevant behaviours, as he outlines five Kinesic categories. Firstly, Emblems
describe behaviours that are most closely associated with verbal communication and are typically
exhibited with awareness and intentionality. These behaviours have a direct verbal translation,
such as “yes” for a head nod. However, emblematic slips can exist by way of the behaviour
directly contradicting the simultaneous verbal message being delivered. Emblems are usually
exchanged when verbal channels of communications are prevented (e.g., when someone else is
speaking). In the present study, we selected emblems that were most frequently observed and
most frequently cited in the literature. For example, Head Nodding, Head Shaking, and
Shrugging were all included in the AAI-NVB Manual.

2 Of note, it could be argued that a number of behaviors in the present taxonomy could be categorized into the
haptic or proxemic categories. Self-Soothing, for example, is indeed related to touch behavior. However, we feel
that these behaviors are better categorized through Ekman’s Kinesic categories in his repertoire of nonverbal
behavior (1969a). For example, this type of self-touch may also be referred to as a self-adaptor. When the subject
is seated, the use of space (leaning forward/leaning back) may also be referred to as an alter-adaptor.
Predominately, the study of haptics and proxemics refer to non-seated movements within the realm of intimate
behavior, which is not relevant to this particular study.
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Ekman’s second kinesic category is lllustrators and these behaviours are also closely tied
to speech. However, rather than having a direct translation, these movements serve to illustrate
and enhance what is being said verbally. Ekman outlines 6 types of illustrators: 1) Batons which
accent or emphasize a particular word or phrase, or provide tempo, 2) Ideographs which sketch
the path or direction of a particular thought, similar to “acting” out a cognitive itinerary, 3) Dietic
Movements which point to a particular object that is physically present, 4) Spatial Movements
which depict a spatial relationship, 5) Kinetographs which are movements that physically depict
a bodily action, and 6) Pictographs, whereby the subject traces or draws a picture of a referent
using their body. Though in the present study, we adopted Illustrators as one of our kinesic
codes, we did not require coders to differentiate between type of illustrator observed.

The kinesic category of Affect Display is featured most prominently in the nonverbal
literature on emotion and became the area of study that Dr. Ekman is best known for (Ekman,
1997; Ekman, 1999; Ekman, 2003; Ekman, 2016; Ekman & Friesen, 1971; Ekman, Davidson,
Richard, & Wallace, 2005; Keltner & Ekman, 2000; Keltner & Ekman, 2003). Developed from
Tomkins (1962) and Darwinian (Darwin, 1872/1998) evolutionary theory, Affect Displays are
universal, but the evoking stimuli may be culture specific and regulated by culture-bound display
rules (Ekman, 1999). The face is the primary site for affective displays and Darwin maintained
that the affect displayed evolved from functional activities associated with facial movements
(1872/1998). Ekman notes that the difference between macro and micro expressions is
determined by the duration, and further explains that micro expressions are created as a direct
result of display rules insofar as, when an emotion is felt, the resulting facial expression is either
masked (with another affect display) or neutralized based on what is socially appropriate in the
moment (Ekman et al., 1969a). Ekman also stated that “the face is the best liar, with the
exception of micro expressions (Ekman et al., 1969b). Within the AAI-NVB Manual, each
universal micro-expression is included, along with categories for masking and neutralized
expressions. Additionally, we have also included a category for incongruent macro-expressions.

Regulators represent Ekman’s fourth kinesic category and describe acts which maintain
and regulate the back-and-forth nature of speaking and listening. Similar to illustrators, they are
closely related to conversation. However, while lllustrators are displayed during moment-to-
moment fluctuations in conversation, regulators are related to the conversational flow and

pacing of the exchange. These behaviours do not tend to convey a substantial amount of
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communicative information and, as such, they have been excluded from the present study.
However, regulators are described in the AAI-NVB Manual for the purpose of differentiating
them from other behaviours.

Finally, the fifth kinesic category of Adaptors was highly implicated in the present study.
Ekman describes Adaptors to represent adaptive efforts to satisfy bodily needs. These behaviours
are categorized into self-, alter-, and object-adaptors, which are socially learned and maintained
through habit. These tend to be associated with drive states when first learned, or emotional
expectancies and interpersonal interactions later in life. Ekman posits that when an Adaptor is
present, there exists something in the environment that has triggered a more primal behaviour.
These behaviours occur outside of awareness and are displayed as only partial aspects of the full
behaviour. For example, when seated with legs crossed, a slight swinging of the leg may be
interpreted as an alter adaptor whereas the completed or “full” version of the behaviour may be a
more violent or aggressive kick. Self-Adaptors are originally learned mastery or management of
problems or needs. Some adaptors are learned in order to facilitate or block sensory input, such
as sound or speech, perform ingestive or excretive functions, perform autoerotic functions, or
engage in grooming behaviour. Although these partial behaviours are frequently seen in public
during conversation, more fulsome versions of the behaviour may be observed in private or
intimate settings, or in the case of personality disorganization. Similarly, alter adaptors are
behaviours that are learned early in interpersonal contact. For example, the acts of giving or
receiving something from another individual, attaching or protecting the self from attach,
establishment if intimacy or affection, flight, or withdrawal. Many of the behaviours found
within the AAI-NVB Manual, particularly those involving the hands, limbs, and torso, (e.g.,
Leaning Forward, Leaning Back, Leaning Side, Hand Scratch/Pinch, Wiping Mouth, Covering
Mouth, Self Soothing, Arms Crossed) were adopted from Ekman’s Adaptor model. Though
researchers must be extremely cautious when attempting to interpret nonverbal behaviour
(Burgoon et al., 2016; Floyd et al, 1998; Harrigan et al., 2013; Shea, 1998) these Adaptor
behaviours provide the potential for meaningful exploration of subjects’ internal states during
future studies and were therefore included in this preliminary phase.

As above, caution must also be taken when interpreting nonverbal behaviour within the
context of deception. However, there do exist certain nonverbal behaviours that have been well

documented within the deception literature and while there is some degree of academic
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disagreement regarding how exactly to interpret the results of these studies (DePaulo et al., 2003;
Ekman, 1971; Vrij, 2008), many of these behaviours were considered within the context of this
project at this early stage by virtue of the fact that these behaviours were previously investigated
by other researchers. Within this context, pupil dilation, vocal uncertainty, upward head tilt,
speech errors, pursed lips, body orientation, blinking pauses, fidgeting, gaze behaviour,
illustrators, and hand movements have all been highly implicated as deception cues DePaulo et
al., 2003; Ekman et al.,1969b; Vrij, 2008). Apart from pupil dilation, each of these behaviours
were included in the AAI-NVB Manual. More specifically, Ekman, discusses the importance of
observing hand movements and he advises that hands commit lies of omission rather than lies of
commission, indicating that a decrease in hand movement may be relevant to a change in the
individual’s internal state (Ekman et al., 1969b). He also states that eye contact, leg movements
may be implicated as cues for deception. Most importantly, both Ekman and Shea (Ekman,
1969a; Shea, 1998) carefully outline the importance displayed nonverbal behaviours that
contradict other bodily movements or tandem verbal information. Therefore, we felt that
Incongruence was a particularly important factor to include in the present study. Though
incongruence itself is not a stand-alone behaviour, it was used as a primary modifier for many of
the behaviours in the AAI-NVB Manual, as described in Step 3: Creating Code Categories.
Although the present study does not seek to investigate deception explicitly, one of the
most valuable resources during this stage of the process was a meta-analysis conducted by
DePaulo and colleagues (2003), which outlined over 150 “Deception Cues” which have been
previously investigated by researchers. Through careful consideration of each of these factors,
we were able to identify a number of important behaviours to be included in the AAI-NVB
Manual. Specifically, two studies cited in the DePaulo meta-analysis were of particular interest
to our paralinguistic behaviour categories. The first, published in 1995 by Zaparniuk, Yuille, and
Taylor, examined the Criteria-Based Content Analysis (CBCA: Steller & Koéhnken, 1989), which
is a subscale of the Statement Validity Analysis interview (SVA: Raskin & Esplin, 1991)The
CBCA assesses the presence or absence of features that often characterize veracity, and of the 19
items on this scale, three were believed to be especially relevant to an attachment context. The
first, lack of memory, was one of the original behaviours identified during Phase 1. The second
and third, spontaneous corrections and pardoning the perpetrator, were also added to the AAI-

NVB Manual. As this interview is typically administered during the process of police
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interrogation, we shifted the label and definition from “pardoning the perpetrator” to Pardoning
Other and added an additional behaviour: Pardoning Self. The second study of interest was
published in 1965 by Kasl and Mahl suggested that utterances such as “ah”, “um”, and similar
verbal fillers are distinct from other forms of speech disturbance. Although Verbal Fillers were
considered as a relevant behaviour in Phase 1 of this study, we failed to consider additional
verbal peculiarities such as word or phrase repetition, sentence changes, and word omissions.
Kasl and Mahl (1965) list seven forms of speech disturbance in addition to verbal fillers, and we
included each of these under the definition of the newly added Speech Errors behaviour.

An additional step in selecting relevant behaviours consisted of consultation with
nonverbal and attachment experts in the fields of psychology, criminology, anthropology, and
business. During this process, we were able to speak with researchers and clinical professionals
from North America, Asia, and Europe, some of whom were authors cited in the preceding
sections. While the majority of these individuals were able to support the validity of our
catalogued behaviours, others suggested the addition of reflexive behaviours such as Yawn, Sigh,
Hard Swallow, Cough, Clear Throat, Sniff, and Deep Inhale. It was also suggested that we return
to the original Strange Situation Protocol (SSP: Ainsworth & Bell, 1970) to confirm that our
catalogued behaviours in the AAI-NVB Manual resembled those used in this seminal attachment
study. Indeed, behaviours such as locomotion, body movement, posture, hand movements, visual
regard, and oral behaviours were well represented within the AAI-NVB manual. Others, such as
location, contact, and crying, while relevant to an infant attachment context, were not as
applicable to the present adult attachment context.

As a final step in the process of cataloging relevant behaviours, and as recommended by
Floyd and colleagues (1998) two additional rounds of observation were made using the collected
AAI video data. The first round of observation consisted of observing a cross-section of 10
randomly selected videos and noting down any behaviours that were not included in the original
Phase 1 behaviours. Finally, to ensure that the behavioural repertoire was adequately sampled, an
estimate of the quality of sample coverage was estimated using a theta statistic (Floyd et al.,
1998). After creating a behavioural ethogram in the BORIS (Olivier & Marco, 2016) software
using a rough draft of the AAI-NVB Manual as a guide, this author randomly selected three AAI
videos to code. The resulting data was compiled and analyzed by counting the number of

individual behaviours in the catalogue and dividing this number by the total number of acts
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observed (in this case, using the mean total frequency across the three subjects), and subtracting
this number from 1. According to Floyd and colleagues (Floyd et al., 1998) as the value of theta
approaches 1, the probability of encountering additional behaviours approaches 0. The resulting
theta value was 0 = 0.94.

Step 2: Selecting a Unit of Observation

The second step outlined by Floyd and colleagues (1998) involves selecting a unit of
observation and should be interpreted in two important ways. The first describes an evaluation of
the behaviour with regard to either frequency (event) or duration (state). The investigator must
ask whether the duration of a particular behaviour is relevant to the construct they are hoping to
describe with their coding tool, or if a behavioural frequency is sufficient for their needs. If a
behaviour is judged to require a duration, it is known as a state and if frequency is sufficient, this
is known as an event.® The second interpretation is with regard to the sampling technique used.
Specifically, whether the observation and coding will involve observing an entire event and then
recording each instance of the behaviour (event sampling), or if the coders will be alternating
between observing and coding in shorter time intervals (time sampling).

It is recommended that the decisions surrounding identifying event types and sampling
types should be guided by, among other things, study goals and practical considerations (Floyd,
1998). The practicality of duration coding was of minimal consequence, as the BORIS coding
software easily accommodates the calculation of duration. For our purposes, it was important
that data be collected in a way that would allow for maximal information regarding reliability
and agreement estimates, as well as for future studies focusing on validation and exploratory
analyses. The units of measurement for the present coding system consisted mainly of state units.
However, both state and event units were collected for behaviours such as Protective Objects,
Self Soothing, Pauses, Latency, Dissociation, and all leg behaviour and arm crossing. The
frequency of these behaviours was coded in the same manner as the frequency-only behaviours,
in addition to a duration modifier added to the coding manual and software.

Floyd and colleagues (1998) caution against the unnecessary coding of state units, as the
data can be cumbersome and does not often add value to the coding tool. The decision

surrounding which state units to record was based upon how meaningful these data would be.

3In the BORIS coding software, events and states are referred to as “point events” and “state events”, respectively.
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For example, if a Yawn behaviour was identified, data regarding the duration of this yawn was
not though to contribute any additional information regarding the subject’s internal state. In
other words, the frequency of yawning behaviour was believed to be sufficient for our purposes.
Overall, the majority of the behaviours with duration modifiers represent potential body-blocking
behaviours, as the duration of any body-blocking behaviour represents information over-and-
above what might be gleaned from frequency data alone. Additionally, behaviours with
frequency-only data were typically too short to warrant a duration modifier to begin with.

With regard to the sampling procedure, and in keeping with our goal of maximizing our
collected data, we used a hybrid of event and time sampling. To begin with, rather than coding
the AAL in its entirety, we opted to code only questions 2, 3, and 4, plus a baseline period.
During this selected interval, the coding process most closely resembled an event-sampling
procedure, as the entire segments were coded for every behaviour. However, after data
conversion and entry, the database itself most closely resembled a time-sampling procedure, as
each behaviour was represented as being either present or absent within each five-second interval
of the selected segments (questions two through four, plus baseline). The decision to represent
the data using five-second intervals was made primarily to assist in the evaluation of agreement
and reliability, and for training purposes. For example, it was important to determine that if
Coder 1 noted five instances of Yawning and Coder 2 also noted five instances of Yawning that
these observations were the same five yawns, rather than there being 10 yawns in total, coded at
different five-second intervals. Finally, in another attachment-based coding study, Mann and
colleagues (1991) reported that their target attachment behaviours tended to occur in bouts and

were not accurately captured using time-sampling protocols.

Step 3: Creating Code Categories

Floyd and colleagues (1998) advise that, when developing behavioural categories, these
categories must be both mutually exclusive and exhaustive. As such, when organizing the
selected relevant behaviours into their respective discrete categories, there should be no overlap
between these categories, and each behaviour should be accounted for within these categories. If
possible, it may also be helpful for some categories to be arranged in a hierarchical manner to
assist coders in their decision-making process.

During Phase 1, the original behaviours were classified according to Shea’s

conceptualization of nonverbal behaviour and consisted of the organization of the extant
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behaviours into the three categories of Kinesics, Proxemics, and Paralanguage (Shea, 1998).
However, the addition of a multitude of behaviours across Phase 2 necessitated a reimagining of
categories with the aim of facilitating both the coding and analysis processes (Floyd et al.,
1998)*. For the purposes of coding, the AAI-NVB Manual includes eight nine distinct
behavioural categories: Hands, Body, Head, Face, Eye Movement, Reflexive Behaviours,
Paralanguage, and Affective Displays. These categories were created in order to facilitate the
coding process by directing the coders’ attention to a specific area of the body or specific cluster
of behaviour. Additionally, each behaviour was organized in a hierarchical fashion within these
categories to further facilitate coding decisions. As the BORIS software (Olivier & Marco, 2016)
was created by ethologists, the software is specifically designed to facilitate this hierarchical
modelling organization.

For example, within the Hands category, Illustrators, Hand to Ear, Hand to Nose, Hand
Clench, Hand Stop, Hand Pick, Hands Together, Protective Object, Hand Hiding, Hand Dismiss,
Shielding Eyes, and Obscene Gesture are stand-alone point events with no modifiers. However,
further differential decisions are required for the behavioural headings of Hands Apart
(Symmetrical or Asymmetrical), Hand to Mouth (Covering Mouth or Wiping Mouth), Hand to
Face (Forehead or Chin), Hand to Knee (Above or Below), Hand Shrug (Incongruent or Not
Incongruent), and Self Soothe (Repetitive Movement, Neck Covered, or Body Holding).
Additionally, Self Soothe is noted as a state event in the software, and therefore requires coding
for both start-and endpoints. Some classes of behaviours require more than one differential
decision to be made. Shrugging, for example, first requires the differentiation between Full
Shrug, Shrug Without Arms, and Asymmetric Shrug and then requires a decision to be made
surrounding whether the behaviours is incongruent or not incongruent.

Manual refinement. The development of the AAI-NVB Manual was a continual process
which considered multiple rounds of coding and adjustment of categories and factors,
particularly after Phase 2B. Most notably, the incongruence modifiers for the Hand Stop, Hand
Dismiss, Head Tilt Down and Away, and Obscene Gesture behaviours were removed. We found

that incongruence is most useful when the parent behaviour contained a clear meaning as with

4 For theoretical purposes, one may consider Shea’s nonverbal conceptualization (Shea, 1998) using Ekman’s
Repertoire of Nonverbal Behavior (Ekman & Friesen, 1969a) to categorize the Kinesic movements. However, this
was not thought to be useful for the purposes of coding and analysis.
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cases like Head Nod, Head Shake, and shrugging behaviours. Otherwise, the incongruence was
too difficult to establish and could not be reliably coded. Indeed, Floyd and colleagues
recommend that codes be relatively elemental rather than inferential (Floyd et al., 1998). For
example, in order to code an incongruent modifier for the Head Tilt Down and Away behaviour,
one would first have to establish the meaning of that parent behaviour in order to determine if the
behaviour was incongruent or not. As we are presently not concerned with, nor are we able to
definitively establish the meaning of nonverbal behaviour, we only retained incongruent
modifiers for behaviours which, in and of themselves, contain an independent meaning. The
exception to this rule was the incongruent modifier for Obscene Gesture. We concluded that,
within the context of a clinical interview, the presence of an Obscene Gesture would be
incongruent on its face. Additionally, if used within the context of story telling “...and I told him
to hit the road!” then the obscene gesture would instead be coded as an Illustrator. The decision
to remove both Scoff and Sarcasm was made on the basis that 1) no true instances of these
behaviours were found during Phase 2A or Phase 2B, 2) the presence of the Sarcasm and Scoff
behaviours were common confounds for Laughter, Humor, and Laughter, Incongruent, and 3)
there was little empirical support for these behaviours in the nonverbal literature.

Three new behaviors were added in Phase 2C (Fidget, Gaze Aversion, and Arms Crossed)
in order to represent the merging of Body Fidget and Object Fidget, Eyes Looking Away and
Eyes Searching, and One Arm Crossed and Two Arms Crossed, respectively. Once again, a
review of the literature could not effectively determine that the original two behaviours were
functionally different and the cost of decreased reliability due to coding error outweighed any
potential usefulness of keeping these behaviours separate. Additional behaviours were also added
to the AAI-NVB Manual during Phase 2C for added specificity. The affective categories of
Micro Expressions and Incongruent Expressions became more detailed by adding variables
specific to the affective displays observed, and a number of leg behaviours were also included to
increase specificity within the Limbs category. Finally, updates were made to AAI-NVB Manual
descriptions and examples for Hands Apart Symmetrical and Asymmetrical, Hand Covering
Mouth and Hand Wiping Mouth, Hand Touching Forehead or Chin, Hand Touching Ear, Hand
Clench, Hand Stop, Hand Dismiss, Hand Touching Knees (Above and Below) Fidget, Head Tilt,
Verbal Diversions, Lack of Memory, and Dismissiveness.
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Step 4: Developing a Coding Manual®

Once the relevant behaviours, units of interest, and categories have been defined, the next
step recommended by Floyd and colleagues (1998) is to develop a coding manual. This manual
should provide a list of all codes, a descriptive definition for each code, examples of behaviours
that represent the different codes, and examples of differential decisions. The APA guidelines
(APA, 1985) also suggest that providing information regarding the theoretical underpinnings of
the coding tool may also be useful.

In the present study, the development of the coding manual was a cyclical process. As
each video was coded and reviewed, codes and categories were revised on the basis of the
agreement and reliability results, as well as observations from the coders and primary
investigators. Each updated iteration of the manual was subsequently disseminated to the coding
team prior to being assigned a new video to code. The coding manual begins a theoretical
background, which describes the foundations of attachment theory, clinical applications of the
AAI, and a rationale for the current study, and continues by describing key points in nonverbal
behaviour theory. The third section provides an in-depth description of the coding protocol, and
includes sections on confidentiality, suggestions regarding coding strategies, and a step-by-step
overview of the coding software®. The longest and final section includes, as Floyd and colleagues
(1998) recommended, a list of all behaviours and their respective modifiers, and a break-down of
each behaviour, a description of that behaviour, examples that match the behaviour, and
differential examples that would not be considered as “correct” for that particular behaviour.

Additionally, each behavioural section included a statement regarding to which nonverbal
category the behaviour belonged, as well as to which of Ekman’s kinesic categories the
behaviour belonged. Finally, each behavioural category provided an indication of which
modifiers, if any, were relevant to that particular behaviour. Each behaviour was organized into
one of 9 larger behavioural sections: Head, Body, Hands, Face, Affect Displays, Eye Movement,

Reflexive, Paralanguage I, and Paralanguage I1.

5> Floyd and colleagues (2000) refer to a “codebook” rather than a coding manual.
6 Coders were additionally provided with the BORIS software manual, however the AAI-NVB manual contains only
descriptions the key functions necessary to complete the coding for this specific project.
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Step 5: Inter-Rater Agreement

Agreement in Phase 1 was informally assessed via group consensus and Phase 2
agreement and reliability were investigated through a series of statistical analyses. Additionally,
in Phase 2, reliability and agreement were investigated on three separate occasions and the
results of these investigations served to inform subsequent changes to the codes and manual.
Floyd and colleagues (1998) provide guidelines and recommendations regarding the training of
coders for the purposes of establishing adequate reliability of the newly developed coding tool,
many of which are addressed in the subsequent Coding Process and Analysis sections.

Coding Process

An integral part of the five-step process noted above included coding video recorded
AAls based on the behaviours compiled within the coding manual. The coding with these videos
not only served to investigate coder reliability, but also assisted in the continual process of
cataloguing relevant behaviours, validating units of measurement, further developing the manual,
and providing feedback to the coding team. The coding process confirmed the existence of the
anecdotal behaviours noted by clinicians, as well as validated behaviours noted in the literature,
and guided the cataloguing of new behaviours that were observed by coders during the coding
process. As alluded to above, the coding process in Phase 1 of this study differed substantially
from the coding process in Phase 2 and are described later in this section. The following
considerations were made as per Harrigan’s suggestions outlined in The New Handbook of

Methods in Nonverbal Behaviour Research (Harrigan, Rosenthal, Scherer, & Scherer, 2008).

Methodological Considerations

As per Harrigan and colleagues (2008) there exist several conceptual considerations
which affect the coding process and strategy. With regard to feasibility, although there exists a
vast array of possible body movements, especially giving consideration to speed, frequency,
interactive qualities, and individual variably, there exists a finite number of body parts that can
move independently of one another. As noted by Harrigan and colleagues (2008), this fact helps
to reduce the intricacies of coding. For example, the upper arm cannot move independently of
the lower arm. We leveraged this fact in creating the behavioural categories seen in Phase 2,
which additionally assisted in the organization of the coding manual and behavioural coding

ethogram, as described below.
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Further, of all possible behaviours, individuals are typically limited by cultural
conventions and would not, for example, gesticulate widely while another person is talking. This
consideration served two functions for the purposes of this study: 1) limiting the frequency at
which behaviours were coded and, 2) allowing for easier identification of anomalous behaviours
of interest, as they are not typically performed and tend to “stand out” when they are. The final
consideration regarding feasibility is the notion that many movements, especially those
consisting of postural shifts, occur in tandem. Thus, they do not require separate overlapping
codes.

Phase 1: Pilot

In Phase 1, anecdotal comments from attachment-informed clinicians were considered
when coding the AAI videos. These clinicians habitually utilized the AAI within their clinical
practices and noted some common nonverbal occurrences. As stated above, these behaviours
included Latency, Pauses, Lack of Memory, Generalizations, Body Shifts, Verbal Diversions,
Laughter, Verbal Fillers, Humor, Protective Objects, Dismissiveness, Incongruence,
Dissociation, Self Soothing, Gaze Aversion, and Micro Expressions. In-Person training during
this phase included observation of video-recorded examples for each behaviour with one of the
principle investigators and in-depth discussions and examples regarding the various presentations
of these identified behaviours. This training phase also included an introduction to the AAI and
its applications for clinical practice.

The identified Phase 1 behaviours were coded manually using a MS Word template
developed by the one of the primary investigators and two graduate students. For each behaviour,
space was provided to indicate at which point the behaviour was observed (time), and spaces for
start and end points for behaviours that were temporally based (Self Soothing, Dissociation,
Pauses, Latency, and Protective Objects). A comments section was also included, and coders
were encouraged to take note of any commonly observed behaviours that were not included in
the main coding system and any contextual factors observed during the coded behaviours. The
resulting data were not analyzed. Rather, the coders participated in a group feedback session
during which each coded instance of each behaviour was reviewed, and any disagreements were
resolved by all coders reviewing the subject’s video together. This coding/feedback process was

repeated using three subjects during this phase.
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Phase 2

As previously discussed, the coding manual for Phase 2 of this study was the product of
careful review of the relevant nonverbal literature, consultation with attachment and nonverbal
experts, and feedback and observations from the pilot phase (Phase 1). The most obvious
drawback to the Phase 1 coding process was found to be the coding technique itself. Given the
drastic increase of target behaviours in the updated Phase 2 manual, it was unreasonable and
inefficient to have observations be made manually (i.e., manually stopping and starting the
videos; typing in the timepoints; calculating duration). Through additional research, consultation,
and testing various software interfaces, the Behavioural Observation Research Interactive
Software (BORIS: Olivier & Marco, 2016) was decidedly ideal for our purposes. This software
allows for the pre-programming of a behavioural ethogram — an inventory of behaviours and
modifiers of interest — which structured to map onto the behavioural categories found within the
coding manual. A copy of this ethogram can be found in Appendix A. The BORIS software also
allows videos to be played within the interface of the software itself and provides coders with the
ability to record observations by pressing the pre-programmed keystrokes. When pressing a
series of keys that corresponded to the observed behaviour (e.g., “D” for the Head category, “N”
for Nodding behaviour, and then “I” to indicate the presence of an incongruent head nod), the
software automatically paused the video in order to select various behaviours and modifiers from
the menu and recoded the timepoint at which the coded behaviour took place. Once coding was
complete, the software provides several export options and compiles all the observations together
into one file for review.

Subsequent to the programming and software testing, a subset of three videos were
randomly selected from the AAI video library for Phase 2 coding. In this Phase, training was
delivered in two modules and guided by Floyd, Baucom, Godfrey, and Palmer’s (1998) training
recommendations. The first module was similar to the training in Phase 1, wherein all coders met
with the lead graduate student and were presented with a copy of the coding manual. Examples
of each behaviour were presented, along with a rationale for each coding decision, and
discussions were had surrounding potential behavioural confounds. For example, coders were
instructed on methods to differentiate between Head Tilt Down and Head Nodding. Further
discussion and questions were encouraged during this Phase of training. Coder then returned for

another training session in which they were tested on the manual through both written and
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experiential exercises. The second module of this training phase was to deliver instruction and
experiential training on the newly adopted coding software. As a group, coders and trainers
downloaded and installed the software and ethogram on their respective computers, saved within
a password-protected and encrypted partitioned drive, and each of the necessary functions of the
software were tested by each coder using a test video.

Three rounds of coding training were completed in Phase 2, which represent Phase 2A,
Phase 2B and Phase 2C of this study. During each round, coders were each assigned the same
video, ethogram, and assignment document, which outlined the target time intervals in the video,
due dates, and any special instructions. For example, during one round of training, the subject
needed to take an urgent phone call during one of the target intervals. Coders were given the start
and end timepoints of this phone call and were instructed not to code during this period. Once
each coder had completed the assigned video, observations were exported and send to the lead
graduate student for review.

Due to the importance placed on establishing reliability of this coding tool, the analysis
and feedback process was an integral step toward this goal. Floyd and colleagues (1998)
recommend that investigators should evaluate the most precise unit of observation possible in
order to provide additional training, monitoring, and corrective feedback to the coding team. As
such, a series of steps were conducted, beginning with the reorganization of the coding forms
received from the coding team. The resulting data was then entered into the main database,
which was structured to represent every possible five-second time interval of interest for the
video under review. Total frequencies for each behaviour, and for each coder, were also
calculated for subsequent analysis. Once all the data from a particular phase was entered and
cleaned, the data was exported into .csv format and imported into the statistical software. At this
point, syntax was written to parse out 8 columns of data (one per coder) for each target
behaviour. These matrices were subsequently exported into MS excel format (one matrix per
behaviour), and each of the five-second intervals along the y axis were evaluated for the presence
or absence of a coded observation. Rows with zero observations were deleted, and the remaining
rows of data were each validated by the lead graduate student by looking at each coded instance
within the spreadsheet and comparing it to that particular timepoint within the video itself. Eight
feedback documents (one for each coder) were created, which provided the “positive” instances

of each behaviour along with any missed targets and false positives coded.
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In order to deliver corrective feedback, each coder was first provided with their
respective feedback documents and instructed to review each instance of missed and false
positive behaviour, along with a brief comment regarding what they observed about their own
coding for each behaviour. All members of the team then came together in a group feedback
session, where all instances of missed behaviours and false positives were reviewed
cumulatively, allowing each member of the team could learn from each other. Global feedback
was also provided, which included general observations made by the graduate student and coding
team. At the end of each feedback session, a new video, ethogram, and updated manual were
provided to each coder. This coding and feedback processes were repeated three times during the

course of this current study.

Analysis & Results

Germane to the second goal of this project, we conducted statistical analyses in order to
ascertain whether the nonverbal behaviours identified in the AAI-NVB Manual could be reliably
coded. The following analyses were conducted on the data collected during Phase 2 (A, B,& C).

As Cohen’s Kappa is limited to two observers, common alternatives are to employ
Fleiss’ Kappa or intraclass correlation (ICC) for cases of continuous data as an estimate of inter-
rater reliability for coders making independent ratings (Hallgren, 2012). Though Fleiss’ Kappa
and ICC were selected to compute the primary reliability estimates for this study, it has been
noted by other researchers that reliability and agreement, although frequently used
interchangeably, do not effectively measure the same construct (Hallgren, 2012; Viera & Garrett,
2005). While agreement refers to stability of scores within a single observation, reliability refers
to consistency between ratings (Liao, Hunt, & Chen, 2010). Consequently, because reliability is
calculated using between-observation variance and within-observation variance, there can exist
cases of simultaneous high levels of agreement and low reliability estimates when between-
observation variance is low (i.e., when the target behaviours are rare or low frequency, such as
coughing). The resulting reliability coefficient can be profoundly affected by the prevalence of
the target, indicating that reliability and agreement can, but do not always, occur together (Liao,
Hunt, & Chen, 2010; Viera & Garrett, 2005).

Indeed, this “Agreement-Reliability Paradox™ has been well documented (Cicchetti &
Feinstein, 1990; Falotico & Quatto, 2015; Feinstein & Cicchetti, 1990; Gwet, 2008; Karstad et
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al., 2018) and, as such, a decision was made to include Percentage Agreement values along with
the reliability estimates to better represent the data. Moreover, due to the number of target
variables, complexity of the target behaviours, and the prevalence of common behavioural
confounds (i.e., behaviours that look similar but are functionally different), it was also important
to acknowledge cases of perfect agreement resulting from non-occurrence, which cannot be
represented by a reliability estimate (Bryington, Palmer, & Watkins, 2002). The strategy of
employing multiple measurement and estimate strategies is common within observational studies
(Brouwer, Reneman, Dijkstra, Groothoff, Schellekens, & Goeken, 2003; Karstad, et al., 2018.
Menz, Fotoohabadi, Wee, & Spink, 2012; Reneman, Brouwer, Meinema, Dijkstra, Geertzen, &
Groothoff, 2004; Zander et al., 2016) and allows for a deeper exploration of the presented data.

Specifically, to obtain estimates of observer reliability on specific behaviours we
employed a Fleiss’ Kappa reliability estimate (Hallgren, 2012). This analysis was repeated on
each individual behaviour across all three subjects in Phase 2. As mentioned in the previous
Coding Process section, the data for each behaviour was entered into a database in a five-second
interval format. For example, the behaviour Illustrators for Subject 1 included 210 distinct
“observations” (210 five-second intervals), each indicating an occurrence (frequency) or non-
occurrence (zero). Therefore, the reliability estimates for each behaviour were computed based
on these 210 observations across 8 raters for Subject 1. Percentage Agreement values were
computed on the same set of data for comparison.

Due to the importance placed on the feedback provided to coders throughout Phase 2,
individual coder reliability estimates were computed by creating pairwise comparisons between
the reliability estimates of each of the eight coders and obtaining a mean value for each coder.
This method was repeated for each behaviour coded and allowed for additional insight into the
individual strengths and weaknesses of each coder. The results from these analyses can be found
in Appendix E.

Finally, due to the limitations of reliability for low-frequency observations and
agreement, we sought to compute an additional reliability estimate for each behavioural group by
collapsing each behaviour across observational points to obtain a total frequency for each coder,
and comparing these total values with other total behavioural frequencies of the same functional
category. This technique has been recommended by Harrigan and colleagues (2008) as well as
Karstad (2018). Further, on the recommendation of Floyd and colleagues (1998), the data
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reduction process also considered grouping low-frequency behaviours with high-frequency
behaviours. For these grouped behaviour analyses we employed an ICC two-way random effects,
absolute agreement, multiple raters model for our fully crossed design (ICC 2, 8) (Koo & Li,
2016). These categories for the grouped analyses roughly corresponded to the behavioural
categories found within the coding manual with some minor exceptions. Most notably, the
paralanguage and affect categories were both divided in half, based on how similar the
behaviours were to each other. For example, the affect category was divided into Micro
Expressions and Incongruent Expressions. In addition, the incongruent and duration modifiers
were combined to create their own categories, respectively. The rationale behind this decision
was to examine the ease with which these modifiers could be reliability identified and coded.

While the recommended number of items within a category for ICC computation is 30
(Feng, 2015) and our categories ranged from 6-26 behaviours, this method was determined to be
the most accurate estimate of reliability for the present data (Floyd et al., 1998). Values less than
0.00 are indicative of poor reliability, between 0.00 and 0.20 of slight reliability, between 0.21
and 0.40 of fair reliability, between 0.41 and 0.60 of moderate reliability, between 0.61 and 0.80
of substantial reliability, and between 0.81 and 1.00 of almost perfect reliability (Landis & Koch,
1977). All observations were generated by the BORIS software (Olivier & Marco, 2016),
prepared using MS Excel and analyzed using the R software (R Core Team, 2017) using the
computational package irr (Gamer, Lemon, & Fellows Puspendra Singh, 2012). The following
results are grouped based on behavioural category and while the reliability estimates for the
individual behaviors are integral to the manual refinement and feedback process, the most
effective measure of instrument reliability are the reliability estimates of the aggregate

categories.

Hands

The individual behaviours that comprise the Hands category are: Illustrators, Hands
Symmetrical, Hands Asymmetrical, Covering Mouth, Wiping Mouth, Hand to Eye, Hand to
Forehead, Hand Touching Chin, Chin Resting in Hand, Hand to Ear, Hand to Nose, Hand Above
Knee, Hand Below Knee, Hand Clench, Hand Shrug, Hand Stop, Hand Scratch/Pinch/Pick,
Hands Together, Self Soothe, Self Soothe — Neck Covered, Self Soothe — Body Holding, Hands
Hiding, Hand Dismiss, Shielding Eyes, Obscene Gesture, and Fidget Object. Within the Hands

category, the most frequently coded behaviour across all three subjects was Illustrators, while
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the lowest frequency behaviours were Shielding Eyes and Obscene Gesture. The frequency at
which each Hand behaviour was coded during each Phase, along with mean frequency, SD,
median, range, skewness, and kurtosis for each can be found within Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Hands category, collapsed
across subjects and behaviours, was found to center around 0.20, with a grand mean of 0.27, a
median of 0.18, and a standard deviation of 0.21. Reliability estimates ranged from poor (-0.001)
for the Self Soothe: Neck Covered behaviour to substantial (0.66) for the Covering Mouth
behaviour, with a skewness of 0.50 and a kurtosis of -1.21. The distribution of percentage
agreement values with a tolerance of zero for the Hands category, collapsed across subjects and
behaviours, was found to center around 94, with a grand mean of 92.26, a median of 96.48, and a
standard deviation of 11.35. Values ranged from 44.43 for Illustrators to 100.00 for the Obscene
Gestures behaviour, with a skewness of -3.26 and a kurtosis of 12.89. At a tolerance of 1, the
percentage agreement values for the Hands category, collapsed across subjects and behaviours,
was found to center around 99, with a grand mean of 98.92, a median of 99.73, and a standard
deviation of 4.93. Values ranged from 74.75 for Illustrators to 100.00 for the Obscene Gesture,
Shielding Eyes, Neck Covered, Hand to Ear, Hand to Forehead, Hand to Eye, and Hands
Symmetrical behaviours, with a skewness of -5.01 and a kurtosis of 25.36. See Table 1 for mean
Fleiss’ Kappa coefficient estimates and mean percentage agreement values for each individual
behaviour in this category, collapsed across each Phase, and Table 2 for values specific to each
individual behaviour within each Phase.

Table 1

Estimated Reliability and Agreement Means for Each Behaviour in the Hands Category, Collapsed Across
Three Subjects

PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
lllustrators 0.411 0.11 44.43 11.83 74.57 11.14
Hands Symmetrical 0.347 0.34 97.87 2.26 100.00 0.00
Hands Asymmetrical 0.166 0.09 87.43 12.12 98.50 1.82
Covering Mouth 0.657 0.13 90.90 11.48 98.70 1.47
Wiping Mouth 0.537 0.28 96.60 2.80 99.80 0.35
Hand to Eye 0.551 0.18 97.97 0.91 100.00 0.00
Hand to Forehead 0.314 0.27 98.33 0.23 100.00 0.00
Hand Touching Chin 0.1 0.10 98.47 0.55 99.63 0.32

Chin Resting in Hand 0.139 0.11 99.23 0.71 99.83 0.29
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PA (Tol =0) PA (Tol =1)

Behaviour kM k SD M SD M SD
Hand to Ear 0.237 0.41 98.93 0.70 100.00 0.00
Hand to Nose 0.615 0.15 95.13 5.66 99.83 0.29
Hand Above Knee 0.179 0.09 96.83 3.16 99.70 0.27
Hand Below Knee 0.537 0.22 98.40 1.48 99.83 0.29
Hand Clench 0.5 0.25 97.10 1.10 99.67 0.58
Hand Shrug 0.238 0.16 87.33 2.27 98.87 1.10
Hand Stop 0.167 0.24 96.37 2.11 99.53 0.45
Hand Scratch, Pick 0.142 0.08 86.63 8.72 99.67 0.58
Hands Together 0.534 0.08 78.00 20.30 98.00 1.76
Self Soothe 0.106 0.11 84.10 20.77 99.37 1.10
Neck Covered -0.001 99.67 0.58 100.00 0.00
Body Holding 0.069 0.10 95.10 8.14 99.67 0.58
Hands Hiding 0.073 0.07 87.47 12.77 99.40 0.66
Hand Dismiss 0.05 0.05 96.27 1.22 99.83 0.29
Shielding Eyes -0.001 99.70 0.52 100.00 0.00
Obscene Gesture 100.00 0.00 100.00 0.00
Fidget Object 0.149 0.15 90.45 10.11 99.75 0.35

The ICC inter-rater reliability coefficients for the overall Hands category were estimated
to range from ICC(2,8) = .705 to ICC(2,8) = .881 across all three subjects, with an estimated

grand mean coefficient of ICC(2,8) = .795. The inter-rater reliability coefficient estimate for the
Hands category was found to be substantial during Phase 2A, (ICC(2,8) =.800), with a 95%
confidence interval ranging from 0.70 to 0.89, (F(26,239) = 42.2, p < .001). Similarly, during

Phase 2B, the inter-rater reliability coefficient estimate for the Hands category was also found to
be substantial, (ICC(2,8) =.705), with a 95% confidence interval ranging from 0.58 to 0.82,

(F(26,243) = 24.8, p < .001). Estimates improved even further for the Hands category during
Phase 2C and were found to be almost perfect, (ICC(2,8) =.881), with a 95% confidence interval

ranging from 0.81 to 0.4, (F(26,173) =59.2, p <.001). A summary of these overall intraclass

correlation estimates can be found in Appendix C and a complete reporting of the individual

behaviour estimates and values within this category can be found in Table 2.

Table 2

Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Hands Category

During Each Phase
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Percentage Agreement

Behaviour k z p Tol=0 Tol=1
Phase 2A: Subject 1
lllustrators 0.501 56.00 <.001 56.7 84.80
Hands Symmetrical 0.109 10.60 <.001 98.1 100.00
Hands Asymmetrical 0.118 12.70 <.001 93.3 99.50
Covering Mouth 0.794 80.20 <.001 98.6 99.50
Wiping Mouth 0.678 65.90 <.001 98.6 100.00
Hand to Eye 0.664 64.60 <.001 99 100.00
Hand to Forehead 0.146 14.20 <.001 98.6 100.00
Hand Touching Chin 0.108 12.40 <.001 98.1 99.50
Chin Resting in Hand 0.065 7.23 <.001 98.6 99.50
Hand to Ear -0.001 -0.09 0.926 99 100.00
Hand to Nose 0.708 83.40 <.001 98.6 99.50
Hand Above Knee 0.236 26.20 <.001 93.3 99.50
Hand Below Knee 0.378 42.40 <.001 96.7 99.50
Hand Clench 0.226 27.90 <.001 97.1 99.00
Hand Shrug 0.172 19.40 <.001 84.8 97.60
Hand Stop 0.058 6.67 <.001 95.2 99.50
Hand Scratch, Pick 0.203 21.10 <.001 77.1 99.00
Hands Together 0.474 48.60 <.001 60 96.70
Self Soothe 0.22 22.6 <.001 60.5 98.1
Neck Covered -0.001 -0.093 0.926 99 100
Body Holding 0.139 151 <.001 85.7 99
Hands Hiding 0.125 14.1 <.001 89 99.5
Hand Dismiss 0.106 12.3 <.001 95.2 99.5
Shielding Eyes - - - 100 100
Obscene Gesture - - - 100 100
Fidget Object 0.256 26.9 <.001 83.3 99.5
Phase 2B: Subject 2

lllustrators 0.291 31.1 <.001 33.1 62.7
Hands Symmetrical - - - 100 100
Hands Asymmetrical 0.110 10.10 <.001 73.5 96.4
Covering Mouth 0.627 58.7 <.001 77.7 97
Wiping Mouth 0.218 195 <.001 93.4 99.4
Hand to Eye 0.347 30 <.001 97.6 100
Hand to Forehead 0.621 53.7 <.001 98.2 100
Hand Touching Chin 0.194 18.1 <.001 98.2 99.4
Chin Resting in Hand - - - 100 100
Hand to Ear -0.002 -0.156 0.876 98.2 100
Hand to Nose 0.693 59.9 <.001 88.6 100
Hand Above Knee 0.221 19.1 <.001 99.4 100
Hand Below Knee 0.443 38.3 <.001 99.4 100
Hand Clench 0.725 62.7 <.001 98.2 100




Percentage Agreement

Behaviour k z p Tol=0 Tol=1

Hand Shrug 0.119 10.5 <.001 88 99.4
Hand Stop -0.001 -0.104 0.917 98.8 100
Hand Scratch, Pick 0.048 4.14 <.001 88.6 100
Hands Together - - - 100 100
Self Soothe 0.1 8.67 <.001 92.2 100
Neck Covered - - - 100 100
Body Holding - - - 100 100
Hands Hiding -0.001 -0.052 0.958 99.4 100
Hand Dismiss -0.002 -0.209 0.835 97.6 100
Shielding Eyes - - - 100 100
Obscene Gesture - - - 100 100
Fidget Object 0.0416 3.59 0.000328 97.6 100
Phase 2C: Subject 3
lllustrators 0.442 43.30 <.001 43.5 76.2
Hands Symmetrical 0.585 46.20 <.001 95.50 100
Hands Asymmetrical 0.271 22.10 <.001 95.5 99.6
Covering Mouth 0.549 47.30 <.001 96.40 99.6
Wiping Mouth 0.715 56.50 <.001 97.8 100
Hand to Eye 0.642 50.7 <.001 97.3 100
Hand to Forehead 0.175 13.8 <.001 98.2 100
Hand Touching Chin -0.001 -0.089 0.929 90.1 100
Chin Resting in Hand 0.213 16.8 <.001 99.1 100
Hand to Ear 0.713 56.4 <.001 99.6 100
Hand to Nose 0.445 35.1 <.001 98.2 100
Hand Above Knee 0.079 6.86 <.001 97.8 99.6
Hand Below Knee 0.79 62.4 <.001 90.1 100
Hand Clench 0.55 46.8 <.001 96 100
Hand Shrug 0.424 34.3 <.001 89.2 99.6
Hand Stop 0.445 39 <.001 95.1 99.1
Hand Scratch, Pick 0.176 13.9 <.001 94.2 100
Hands Together 0.593 49.4 <.001 74 97.3
Self Soothe -0.001 -0.044 0.965 99.6 100
Neck Covered - - - 100 100
Body Holding -0.001 -0.044 0.965 99.6 100
Hands Hiding 0.093 7.68 <.001 74 98.7
Hand Dismiss 0.046 3.64 <.001 96 100
Shielding Eyes -0.001 -0.089 0.929 99.1 100
Obscene Gesture - - - 100 100
Fidget Object

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during
Phase 2C.
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Body
The individual behaviours that comprise the Body category are: Lean Forward, Lean

Back, Lean Side, Rotate Away, Protective Object, Body Fidget, and Fidgeting. Within the Body
category, the most frequently coded behaviours across all three subjects were Fidgeting
behaviours (Body Fidget and Fidgeting) and the behaviours coded with the least frequency were
Leaning Side and Rotated Away. The frequency at which each Body behaviour was coded during
each Phase, along with mean frequency, SD, median, range, skewness, and kurtosis for each can
be found within Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Body category, collapsed
across subjects and behaviours, was found to center around 0.14, with a grand mean of 0.16, a
median of 0.12, and a standard deviation of 0.15. Reliability estimates ranged from slight (0.05)
for the Rotate Away behaviour to moderate (0.49) for the Fidgeting behaviour, with a skewness
of 2.11 and a kurtosis of 4.84. The distribution of percentage agreement values with a tolerance
of zero for the Body category, collapsed across subjects and behaviours, was found to center
around 90, with a grand mean of 87.28, a median of 94.50, and a standard deviation of 16.04.
Values ranged from 54.30 for the Fidgeting behaviour to 98.47 for the Rotated Away behaviour,
with a skewness of -1.88 and a kurtosis of 3.23. At a tolerance of 1, the percentage agreement
values for the Body category, collapsed across subjects and behaviours, was found to center
around 99, with a grand mean of 98.47, a median of 99.83, and a standard deviation of 2.54.
Values ranged from 93.30 for the Fidgeting behaviour to 99.83 for the Lean forward, Lean Back,
Lean Side, Rotate Away, and Protective Objects behaviours, with a skewness of -1.86 and a
kurtosis of 2.93. See Table 3 for mean Fleiss’ Kappa coefficient estimates and mean percentage
agreement values for each individual behaviour in this category, collapsed across each Phase,

and Table 4 for values specific to each individual behaviour within each Phase.

Table 3

Estimated Reliability and Agreement Means for Each Behavior in the Body Category, Collapsed Across
Three Subjects
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PA (Tol =0) PA (Tol =1)

Behaviour k M k SD M SD M SD
Lean Forward 0.183 0.13 95.93 2.76 99.83 0.29
Lean Back 0.147 0.07 94.50 4.22 99.83 0.29
Lean Side 0.071 0.08 93.27 4.40 99.83 0.29
Rotate Away 0.045 0.07 98.47 1.39 99.83 0.29
Protective Object 0.122 0.19 96.40 4.76 99.83 0.29
Body Fidget 0.073 0.02 78.10 8.77 96.85 0.21
Fidgeting 0.485 54.30 93.30

The ICC inter-rater reliability coefficients for the overall Body category were estimated to
range from 1ICC(2,8) = .146 to ICC(2,8) = .855 across all three subjects, with an estimated grand
mean coefficient of ICC(2,8) = .350. The inter-rater reliability coefficient estimate for the Body
category was found to be slight during Phase 2A, (ICC(2,8) = .146), with a 95% confidence
interval ranging from -0.01 to 0.61, (F(5,51) = 2.64, p = .344). During Phase 2B, the inter-rater
reliability coefficient estimate for the Body category was also found to be moderate, (ICC(2,8) =
.048), with a 95% confidence interval ranging from -0.04 to 0.43, (F(5,52) = 1.58, p = .183).
However, estimates improved for the Body category during Phase 2C and were found to be
almost perfect, (ICC(2,8) = .855), with a 95% confidence interval ranging from 0.66 to 0.97,
(F(5,40) =54.5, p <.001). A summary of these overall intraclass correlation estimates can be
found in Appendix C and a complete reporting of the individual behaviour estimates and values

within this category can be found in Table 4.

Table 4:

Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Body Category
During Each Phase

Percentage Agreement

Behaviour k z p Tol =0 Tol=1

Phase 2A: Subject 1
Lean Forward 0.327 37.90 <.001 95.7 99.50
Lean Back 0.228 24.90 <.001 96.2 99.50
Lean Side 0.061 6.54 <.001 97.6 99.50
Rotate Away 0.093 9.96 <.001 98.1 99.50
Protective Object -0.009 -0.88 0.381 91 99.50
Body Fidget 0.087 9.66 <.001 71.9 96.70
Fidgeting

Phase 2B: Subject 2




46

Percentage Agreement

Behaviour k z p Tol =0 Tol=1
Lean Forward 0.109 9.45 <.001 98.8 100
Lean Back 0.123 10.70 <.001 97.6 100
Lean Side -0.007 -0.58 0.564 93.4 100
Rotate Away - - - 100 100
Protective Object - - - 100 100
Body Fidget 0.059 5.81 <.001 84.3 97
Fidgeting

Phase 2C: Subject 3
Lean Forward 0.113 8.91 <.001 93 100
Lean Back 0.091 7.18 <.001 89.70 100
Lean Side 0.160 12.70 <.001 88.8 100
Rotate Away -0.003 -0.27 0.790 97.30 100
Protective Object 0.253 20.00 <.001 98.2 100
Body Fidget
Fidgeting 0.485 41.70 <.001 54.30 93.30

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during
Phase 2C.

Limbs
The individual behaviours that comprise the Limbs category are: Arms Crossed, One Arm

Crossed, Two Arms Crossed, Arms Akimbo Head, Arms Akimbo Hips, Legs Crossed Tight, Legs
Open Stance, Leg Resting on Other, Tucked on Seat, Leg Kicking, Knees Up, and Legs Other.
Within the Limbs category there was no single behaviour that was coded as being the highest or
lowest frequency across all three subjects. The frequency at which each Limbs behaviour was
coded during each Phase, along with mean frequency, SD, median, range, skewness, and kurtosis
for each can be found within Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Limbs category, collapsed
across subjects and behaviours, was found to center around 0.36, with a grand mean of 0.35, a
median of 0.38, and a standard deviation of 0.27. Reliability estimates ranged from poor (-0.002)
for the Leg Resting on Other behaviour to substantial (0.71) for the Legs Open Stance behaviour,
with a skewness of -1.11 and a kurtosis of -1.44. The distribution of percentage agreement values
with a tolerance of zero for the Limbs category, collapsed across subjects and behaviours, was
found to center around 98, with a grand mean of 98.25, a median of 98.98, and a standard
deviation of 2.09. Values ranged from 93.27 for the Leg Kicking behaviour to 100.00 for the
Arms Akimbo Hips, Tucked on Seat, Knees up, and Legs Other behaviour, with a skewness of -
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1.41 and a kurtosis of 1.75. See Table 5 for mean Fleiss’ Kappa coefficient estimates and mean
percentage agreement values for each individual behaviour in this category, collapsed across

each Phase, and Table 6 for values specific to each individual behaviour within each Phase.

Table 5

Estimated Reliability and Agreement Means for Each Behaviour in the Limbs Category, Collapsed Across
Three Subjects

PA (Tol =0) PA (Tol =1)

Behaviour kM k SD M SD M SD
Arms Crossed 0.525 97.30 100.00
One Arm Crossed 0.167 95.95 5.73 99.75 0.35
Two Arms Crossed 0.37 98.35 2.33 99.75 0.35
Arms Akimbo Head 0.394 0.07 99.27 0.64 100.00 0.00
Arms Akimbo Hips 100.00 0.00 100.00 0.00
Legs Crossed Tight 0.614 96.90 100.00
Legs Open Stance 0.713 99.60 100.00
Leg Resting on -0.002 98.70 100.00
Tucked on Seat 100.00 100.00
Leg Kicking 0.049 93.27 11.66 99.57 0.75
Knees Up 100.00 100.00
Legs Other 100.00 100.00

The ICC inter-rater reliability coefficients for the overall Limbs category were estimated
to range from ICC(2,8) = .117 to ICC(2,8) = .494 across all three subjects, with an estimated
grand mean coefficient of ICC(2,8) = .305. The inter-rater reliability coefficient estimate for the
Limbs category was found to be fair during Phase 2A, (ICC(2,8) = .305), with a 95% confidence
interval ranging from 0.09 to 0.76, (F(5,54) = 5.82, p <.001). Similarly, during Phase 2B, the
inter-rater reliability coefficient estimate for the Limbs category was found to be moderate,
(ICC(2,8) =.049), with a 95% confidence interval ranging from 0.22 to 0.87, (F(5,54) =10.8, p
<.001. However, estimates declined for the Limbs category during Phase 2C and were found to
be slight, (ICC(2,8) = .117), with a 95% confidence interval ranging from -0.01 to 0.43, (F(9,68)
= 2.06, p <.046). A summary of these overall intraclass correlation estimates can be found in
Appendix C and a complete reporting of the individual behaviour estimates and values within

this category can be found in Table 6.

Table 6



Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Hands Category
During Each Phase

Percentage Agreement

Behaviour k z p Tol=0 Tol=1

Phase 2A: Subject 1

Arms Crossed

One Arm Crossed 0.167 18.30 <.001 91.9 99.50
Two Arms Crossed 0.370 42.70 <.001 96.7 99.50
Arms Akimbo Head 0.442 42.90 <.001 99 100.00
Arms Akimbo Hips - - - 100 100.00

Legs Crossed Tight

Legs Open Stance

Leg Resting on Other

Tucked on Seat

Leg Kicking - - - 100 100.00
Knees Up

Legs Other

Phase 2B: Subject 2

Arms Crossed

One Arm Crossed - - - 100 100
Two Arms Crossed - - - 100 100
Arms Akimbo Head 0.346 29.9 <.001 98.8 100
Arms Akimbo Hips - - - 100 100

Legs Crossed Tight

Legs Open Stance

Leg Resting on Other

Tucked on Seat

Leg Kicking - - - 100 100
Knees Up

Legs Other

Phase 2C: Subject 3

Arms Crossed 0.525 41.50 0 97.3 100
One Arm Crossed
Two Arms Crossed

Arms Akimbo Head - - - 100.00 100
Arms Akimbo Hips - - - 100 100
Legs Crossed Tight 0.614 48.6 <.001 96.9 100
Legs Open Stance 0.713 56.4 <.001 99.6 100
Leg Resting on Other -0.002 -0.133 0.894 98.7 100
Tucked on Seat - - - 100 100

Leg Kicking 0.049 4.02 <.001 79.8 98.7
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Percentage Agreement

Behaviour k z p Tol=0 Tol=1
Knees Up - - - 100 100
Legs Other - 100 100

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during
Phase 2C.

Head & Shoulders
The individual behaviours that comprise the Head and Shoulders category are: Full

Shrug, Shrug Without Arms, Asymmetric Shrug, Head Silt Tilt, Head Tilt Up, Head Tilt Down,
Head Down and Away, Head Nod, Head Shake, and Head Averted. Within the Head and
Shoulders category, the most frequently coded behaviour across the first two subjects was Head
Nod, while Head Side Tilt was the most frequently coded behaviour for Subject 3. The
behaviours Full Shrug and Head Down and Away were found to be the lowest frequency
behaviours across all three subjects. The frequency at which each Head and Shoulders behaviour
was coded during each Phase, along with mean frequency, SD, median, range, skewness, and
kurtosis for each can be found within Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Head and Shoulders
category, collapsed across subjects and behaviours, was found to center around 0.2, with a grand
mean of 0.21, a median of 0.18, and a standard deviation of 0.12. Reliability estimates ranged
from slight (0.05) for the Head Tilt Down behaviour to moderate (0.44) for the Head Shake
behaviour, with a skewness of 0.74 and a kurtosis of -0.15. The distribution of percentage
agreement values with a tolerance of zero for the Head and Shoulders category, collapsed across
subjects and behaviours, was found to center around 84, with a grand mean of 82.65, a median of
86.08, and a standard deviation of 16.21. Values ranged from 49.43 for the Head Nod behaviour
to 98.17 for the Full Shrug behaviour, with a skewness of -1.21 and a kurtosis of 0.49. Ata
tolerance of 1, the percentage agreement values for the Head and Shoulders category, collapsed
across subjects and behaviours, was found to center around 99, with a grand mean of 98.11, a
median of 99.30, and a standard deviation of 2.86. Values ranged from 90.53 for the Head Nod
behaviour to 99.83 for the Shrug Without Arms, and Asymmetric Shrug behaviours, with a
skewness of -2.47 and a kurtosis of 6.56. See Table 7 for mean Fleiss’ Kappa coefficient

estimates and mean percentage agreement values for each individual behaviour in this category,
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collapsed across each Phase, and Table 8 for values specific to each individual behaviour within

each Phase.

Table 7

Estimated Reliability and Agreement Means for Each Behaviour in the Head and Shoulders Category,
Collapsed Across Three Subjects

PA (Tol =0) PA (Tol =1)

Behaviour kM k SD M SD M SD
Full Shrug 0.13 0.16 98.17 1.80 99.70 0.27
Shrug Without Arms 0.124 0.11 95.57 3.20 99.83 0.29
Asymmetric Shrug 0.18 0.10 96.77 2.60 99.83 0.29
Head Side Tilt 0.321 0.07 62.93 6.70 97.13 1.65
Head Tilt Up 0.187 0.07 86.77 9.96 99.07 0.90
Head Tilt Down 0.052 0.07 85.40 16.68 98.63 1.95
Head Down Away 0.102 0.07 95.17 6.41 99.70 0.27
Head Nod 0.329 0.09 49.43 3.76 90.53 3.03
Head Shake 0.444 0.04 73.53 7.25 97.13 0.15
Head Averted 0.228 0.14 82.80 8.36 99.53 0.45

The ICC inter-rater reliability coefficients for the overall Head and Shoulders category
were estimated to range from ICC(2,8) = .503 to ICC(2,8) = .875 across all three subjects, with
an estimated grand mean coefficient of ICC(2,8) =.700. The inter-rater reliability coefficient
estimate for the Head and Shoulders category was found to be substantial during Phase 2A,
(ICC(2,8) =.721), with a 95% confidence interval ranging from -0.52 to 0.90, (F(9,69) =33, p <
.001). During Phase 2B, the inter-rater reliability coefficient estimate for the Head and Shoulders
category was found to be almost perfect, (ICC(2,8) =.875), with a 95% confidence interval
ranging from 0.75 to 0.96, (F(9.75) = 83.3, p <.001). However, estimates for the Head and
Shoulders category during Phase 2C and were found to be moderate, (ICC(2,8) = .503), with a
95% confidence interval ranging from 0.27 to 0.79, (F(9,59) = 10.7, p <.001). A summary of
these overall intraclass correlation estimates can be found in Appendix C and a complete
reporting of the individual behaviour estimates and values within this category can be found in
Table 8.

Table 8



Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Hands Category

During Each Phase

Percentage Agreement

Behaviour k z p Tol=0 Tol=1
Phase 2A: Subject 1
Full Shrug 0.0203 2.26 0.0238 98.1 99.50
Shrug Without Arms 0.185 20.60 <.001 92.4 99.50
Asymmetric Shrug 0.138 15.70 <.001 96.7 99.50
Head Side Tilt 0.272 28.40 <.001 66.7 97.10
Head Tilt Up 0.258 28.20 <.001 86.2 99.00
Head Tilt Down 0.132 14.00 <.001 97.6 99.50
Head Down Away 0.152 17.00 <.001 97.6 99.50
Head Nod 0.360 37.40 <.001 52.4 93.30
Head Shake 0.438 46.40 <.001 80 97.10
Head Averted 0.247 25.80 <.001 80 99.50
Phase 2B: Subject 2
Full Shrug - - - 100 100
Shrug Without Arms -0.001 -0.10 0.917 98.8 100
Asymmetric Shrug 0.110 9.51 <.001 99.4 100
Head Side Tilt 0.29 25.4 <.001 66.9 98.8
Head Tilt Up 0.173 14.9 <.001 97 100
Head Tilt Down -0.008 -0.682 0.495 92.2 100
Head Down Away - - - 100 100
Head Nod 0.403 40.5 <.001 45.2 87.3
Head Shake 0.482 42.7 <.001 65.7 97
Head Averted 0.0821 7.1 <.001 92.2 100
Phase 2C: Subject 3
Full Shrug 0.239 19.90 <.001 96.4 99.6
Shrug Without Arms 0.187 14.80 <.001 95.50 100
Asymmetric Shrug 0.292 23.10 <.001 94.2 100
Head Side Tilt 0.401 33.20 <.001 55.20 95.5
Head Tilt Up 0.130 10.70 <.001 77.1 98.2
Head Tilt Down 0.033 2.75 0.006 66.4 96.4
Head Down Away 0.053 4.26 <.001 87.9 99.6
Head Nod 0.225 19.2 <.001 50.7 91
Head Shake 0.411 34.1 <.001 74.9 97.3
Head Averted 0.355 28.4 <.001 76.2 99.1

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during

Phase 2C.
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Face & Eyes
The individual behaviours that comprise the Face and Eyes category are: Lip Bite, Lip

Lick, Pursed Lips, Biting Self, Biting Object, Oral Fixation Self, Oral Fixation Object Gaze
Aversion, Eyes Looking Away, Eyes Searching, Blink, Full Eye Closure, and Eye Rolling. Within
the Face and eyes category, the most frequently coded behaviour across all three subjects was
Blinking, while the lowest frequency behaviours were Biting Self, Biting Object, and Oral
Fixation Object. The frequency at which each Face and Eyes behaviour was coded during each
Phase, along with mean frequency, SD, median, range, skewness, and kurtosis for each can be
found within Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Face and Eyes category,
collapsed across subjects and behaviours, was found to center around 0.18, with a grand mean of
0.19, a median of 0.17, and a standard deviation of 0.14. Reliability estimates ranged from poor
(0.00) for the Biting Self behaviour to moderate (0.45) for the Lip Lick behaviour, with a
skewness of 0.61 and a kurtosis of -0.32. The distribution of percentage agreement values with a
tolerance of zero for the Face and Eyes category, collapsed across subjects and behaviours, was
found to center around 75, with a grand mean of 69.91, a median of 82.40, and a standard
deviation of 34.96. Values ranged from 4.30 for the Blinking behaviour to 100.00 for the Oral
Fixation Object behaviour, with a skewness of -1.04 and a kurtosis of -0.24. At a tolerance of 1,
the percentage agreement values for the Face and Eyes category, collapsed across subjects and
behaviours, was found to center around 98, with a grand mean of 97.04, a median of 99.07, and a
standard deviation of 3.51. Values ranged from 91.27 for the Blinking behaviour to 100.00 for
the Lip Bite, Biting Self, Biting Other, and Oral Fixation Object behaviours, with a skewness of -
0.63 and a kurtosis of -1.61. See Table 9 for mean Fleiss’ Kappa coefficient estimates and mean
percentage agreement values for each individual behaviour in this category, collapsed across
each Phase, and Table 10 for values specific to each individual behaviour within each Phase.

Table 9

Estimated Reliability and Agreement Means for Each Behaviour in the Face and Eyes Category,
Collapsed Across Three Subjects

PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
Lip Bite 0.357 0.56 98.87 1.21 100.00 0.00
Lip Lick 0.449 0.05 78.03 3.91 98.53 0.38
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PA (Tol =0) PA (Tol =1)

Behaviour kM k SD M SD M SD
Pursed Lips 0.165 0.11 82.40 5.91 99.53 0.50
Biting Self -0.001 - 99.87 0.23 100.00 0.00
Biting Other - - 100.00 0.00 100.00 0.00
Oral Fixation Self 0.065 0.11 96.20 5.10 99.87 0.23
Oral Fixation Object - - 100.00 0.00 100.00 0.00
Gaze Aversion 0.147 6.73 92.80

Eyes Looking Away 0.184 0.02 33.85 4.03 92.35 8.84
Eyes Searching 0.058 0.03 54.60 7.92 94.50 0.99
Blink 0.237 0.04 4.30 1.49 91.27 3.96
Full Eye Closure 0.3 0.09 65.27 6.68 93.57 4.07
Eye Rolling 0.102 0.04 88.77 9.02 99.07 0.95

The ICC inter-rater reliability coefficients for the overall Face and Eyes category were
estimated to range from 1CC(2,8) = .850 to ICC(2,8) = .944 across all three subjects, with an
estimated grand mean coefficient of ICC(2,8) =.903. The inter-rater reliability coefficient
estimate for the Face and Eyes category was found to be almost perfect during Phase 2A,
(ICC(2,8) = .915), with a 95% confidence interval ranging from 0.84 to 0.97, (F(11,102) = 118,
p <.001). Similarly, during Phase 2B, the inter-rater reliability coefficient estimate for the Face
and Eyes category was also found to be almost perfect, (ICC(2,8) = .944), with a 95% confidence
interval ranging from 0.89 to 0.98, (F(11,106) = 177, p <.001). Estimates for the Face and Eyes
category during Phase 2C and were also found to be almost perfect, (ICC(2,8) =.850), with a
95% confidence interval ranging from 0.71 to 0.95, (F(10,70) = 46.5, p <.001). A summary of
these overall intraclass correlation estimates can be found in Appendix C and a complete
reporting of the individual behaviour estimates and values within this category can be found in
Table 10.

Table 10

Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Face and Eyes
Category During Each Phase

Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Phase 2A: Subject 1

Lip Bite -0.001 -0.09 0.926 99 100.00

Lip Lick 0.463 47.70 <.001 74.3 98.10

Pursed Lips 0.287 29.90 <.001 79.5 99.00
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Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Biting Self - - - 100 100.00
Biting Other - - - 100 100.00
Oral Fixation Self - - - 100 100.00
Oral Fixation Object - - - 100 100.00
Gaze Aversion
Eyes Looking Away 0.198 23.20 <.001 31 98.60
Eyes Searching 0.038 3.99 <.001 49 93.80
Blink 0.227 42.20 <.001 2.86 86.7
Full Eye Closure 0.399 43.00 <.001 62.4 91.9
Eye Rolling 0.090 9.64 <.001 78.6 98.1
Phase 2B: Subject 2
Lip Bite 0.0707 6.11 <.001 97.6 100
Lip Lick 0.391 34.30 <.001 77.7 98.8
Pursed Lips 0.071 6.13 <.001 89.2 100
Biting Self - - - 100 100
Biting Other - - - 100 100
Oral Fixation Self -0.01 -0.841 0.4 90.4 100
Oral Fixation Object - - - 100 100
Gaze Aversion
Eyes Looking Away 0.17 16.3 <.001 36.7 86.1
Eyes Searching 0.078 7.13 <.001 60.2 95.2
Blink 0.28 45.4 <.001 4.22 93.4
Full Eye Closure 0.263 235 <.001 72.9 98.2
Eye Rolling 0.069 5.97 <.001 95.8 100
Phase 2C: Subject 3
Lip Bite 1.000 79.00 <.001 100 100
Lip Lick 0.494 40.90 <.001 82.10 98.7
Pursed Lips 0.138 11.00 <.001 78.5 99.6
Biting Self -0.001 -0.04 0.965 99.6 100
Biting Other - - - 100 100
Oral Fixation Self 0.140 12.50 <.001 98.2 99.6
Oral Fixation Object - - - 100 100.000
Gaze Aversion 6.730 17.80 <.001 6.730 92.800
Eyes Looking Away
Eyes Searching
Blink 0.203 27.7 <.001 5.83 93.7
Full Eye Closure 0.239 21.2 <.001 60.5 90.6
Eye Rolling 0.148 12.3 <.001 91.9 99.1
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Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during
Phase 2C.

Reflexive

The individual behaviours that comprise the Reflexive category are: Deep Inhale, Sigh,
Yawn, Sniff, Clear Throat, Cough, and Hard Swallow. Within the Reflexive category, the most
frequently coded behaviour across all three subjects was Deep Inhale, while the lowest frequency
behaviour was Cough. The frequency at which each Reflexive behaviour was coded during each
Phase, along with mean frequency, SD, median, range, skewness, and kurtosis for each can be
found within Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Reflexive category,
collapsed across subjects and behaviours, was found to center around 0.17, with a grand mean of
0.15, a median of 0.20, and a standard deviation of 0.11. Reliability estimates ranged from poor
(0.00) for Yawn behaviour to fair (0.25) for the Deep Inhale behaviour, with a skewness of -0.84
and a kurtosis of -1.42. The distribution of percentage agreement values with a tolerance of zero
for the Reflexive category, collapsed across subjects and behaviours, was found to center around
95, with a grand mean of 94.65, a median of 96.27, and a standard deviation of 7.35. Values
ranged from 78.60 for the Deep Inhale behaviour to 100.00 for the Cough behaviour, with a
skewness of -2.24 and a kurtosis of 5.44. At a tolerance of 1, the percentage agreement values
for the Reflexive category, collapsed across subjects and behaviours, was found to center around
99, with a grand mean of 99.76, a median of 99.83, and a standard deviation of 0.23. Values
ranged from 99.40 for the Deep Inhale behaviour to 100.00 for the Yawn and Cough behaviours,
with a skewness of -0.54 and a kurtosis of -0.90. See Table 11 for mean Fleiss’ Kappa coefficient
estimates and mean percentage agreement values for each individual behaviour in this category,
collapsed across each Phase, and Table 12 for values specific to each individual behaviour within

each Phase.

Table 11

Estimated Reliability and Agreement Means for Each Behaviour in the Reflexive Category, Collapsed
Across Three Subjects

PA (Tol =0) PA (Tol =0)
Behaviour kM k SD M SD M SD
Deep Inhale 0.253 0.03 78.60 16.93 99.40 0.66
Sigh 0.178 0.12 95.50 1.93 99.53 0.50
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PA (Tol =0) PA (Tol =0)
Behaviour kM k SD M SD M SD
Yawn -0.002 - 99.57 0.75 100.00 0.00
Sniff 0.046 0.08 96.27 3.35 99.83 0.29
Clear Throat 0.216 0.29 97.93 2.72 99.83 0.29
Cough - - 100.00 0.00 100.00 0.00
Hard Swallow 0.232 0.19 94.70 6.19 99.70 0.27

The ICC inter-rater reliability coefficients for the overall Reflexive category were
estimated to range from 1CC(2,8) = .342 to ICC(2,8) = .523 across all three subjects, with an
estimated grand mean coefficient of ICC(2,8) = .426. The inter-rater reliability coefficient
estimate for the Reflexive category was found to be fair during Phase 2A, (ICC(2,8) = .342), with
a 95% confidence interval ranging from 0.13 to 0.74, (F(6,55) = 7.51, p < .001. Similarly, during
Phase 2B, the inter-rater reliability coefficient estimate for the Reflexive category was found to
be moderate, (ICC(2,8) = .413), with a 95% confidence interval ranging from 0.18 to 0.79,
(F(6,62) = 8.56, p < .001). Estimates for the Reflexive category during Phase 2C and were also
found to be moderate, (ICC(2,8) = .523), with a 95% confidence interval ranging from 0.25 to
0.86, (F(6,49) = 10.2, p <.001). A summary of these overall intraclass correlation estimates can
be found in Appendix C and a complete reporting of the individual behaviour estimates and

values within this category can be found in Table 12.

Table 12

Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Reflexive Category
During Each Phase

Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Phase 2A: Subject 1

Deep Inhale 0.258 27.90 <.001 86.2 99.50

Sigh 0.267 30.50 <.001 93.8 99.00

Yawn - - - 100 100.00

Sniff 0.141 14.70 <.001 92.4 99.50

Clear Throat 0.540 60.40 <.001 94.8 99.50

Cough - - - 100 100.00

Hard Swallow 0.098 10.60 <.001 96.2 99.50
Phase 2B: Subject 2

Deep Inhale 0.224 194 <.001 90.4 100

Sigh 0.042 3.59 <.001 97.6 100
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Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Yawn - - - 100 100
Sniff -0.002 -0.16 0.876 98.2 100
Clear Throat 0.110 9.51 <.001 99.4 100
Cough - - - 100 100
Hard Swallow - - - 100 100
Phase 2C: Subject 3
Deep Inhale 0.277 22.10 <.001 59.2 98.7
Sigh 0.225 18.50 <.001 95.10 99.6
Yawn -0.002 -0.13 0.894 98.7 100
Sniff -0.002 -0.18 0.859 98.2 100
Clear Throat -0.001 -0.04 0.965 99.6 100
Cough - - - 100 100
Hard Swallow 0.366 29.20 <.001 87.9 99.600

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during
Phase 2C.

Paralinguistics |
The individual behaviours that comprise the Paralinguistics | category are: Pause,

Latency, Dissociation, Fillers, Speech Errors, Laughter, Vocal Raises, Interruptions, and Scoff.
Within the Paralinguistics | category, the most frequently coded behaviour across all three
subjects was Fillers, while the lowest frequency behaviour was Dissociation. The frequency at
which each Paralinguistics | behaviour was coded during each Phase, along with mean
frequency, SD, median, range, skewness, and kurtosis for each can be found within Appendix D.
The distribution of Fleiss’ Kappa coefficient estimates for the Paralinguistics | category,
collapsed across subjects and behaviours, was found to center around 0.29, with a grand mean of
0.29, a median of 0.28, and a standard deviation of 0.13. Reliability estimates ranged from slight
(0.12) for the Vocal Raises behaviour to moderate (0.45) for the Laughter behaviour, with a
skewness of 0.09 and a kurtosis of -1.75. The distribution of percentage agreement values with a
tolerance of zero for the Paralinguistics | category, collapsed across subjects and behaviours,
was found to center around 86, with a grand mean of 80.51, a median of 92.30, and a standard
deviation of 20.73. Values ranged from 37.83 for the Fillers behaviour to 100.00 for the Scoff
and Dissociation behaviours, with a skewness of -1.17 and a kurtosis of 0.91. At a tolerance of
1, the percentage agreement values for the Paralinguistics | category, collapsed across subjects

and behaviours, was found to center around 97, with a grand mean of 96.38, a median of 99.63,
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and a standard deviation of 6.51. Values ranged from 79.63 for the Fillers behaviour to 100.00
for Dissociation and Scoff behaviours, with a skewness of -2.63 and a kurtosis of 7.24. See Table
13 for mean Fleiss” Kappa coefficient estimates and mean percentage agreement values for each
individual behaviour in this category, collapsed across each Phase, and Table 14 for values

specific to each individual behaviour within each Phase.

Table 13

Estimated Reliability and Agreement Means for Each Behaviour in the Paralinguistics | Category,
Collapsed Across Three Subjects

PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
Pause 0.352 0.04 71.10 3.03 97.33 0.78
Latency 0.284 0.19 92.37 2.83 99.70 0.27
Dissociation - - 100.00 0.00 100.00 0.00
Fillers 0.43 0.06 37.83 2.74 79.63 3.64
Speech Errors 0.19 0.06 62.50 19.01 94.73 5.64
Laughter 0.451 0.39 92.30 8.22 99.70 0.27
Vocal Raises 0.121 0.09 76.00 2.35 97.67 1.67
Interruptions 0.189 0.17 92.53 3.80 98.63 1.58
Scoff - - 100.00 0.00 100.00 0.00

The ICC inter-rater reliability coefficients for the overall Paralinguistics | category were
estimated to range from 1ICC(2,8) = .676 to ICC(2,8) = .830 across all three subjects, with an
estimated grand mean coefficient of ICC(2,8) =.732. The inter-rater reliability coefficient
estimate for the Paralinguistics | category was found to be substantial during Phase 2A,
(1ICC(2,8) = .676), with a 95% confidence interval ranging from 0.45 to 0.89, (F(8,69) = 25.7, p
<.001). During Phase 2B, the inter-rater reliability coefficient estimate for the Paralinguistics |
category was found to be almost perfect, (ICC(2,8) =.830), with a 95% confidence interval
ranging from 0.67 to 0.95, (F(8,87) =59.6, p <.001). Estimates for the Paralinguistics |
category during Phase 2C and were found to be substantial, (ICC(2,8) = .690), with a 95%
confidence interval ranging from 0.47 to 0.89, (F(9,65) = 21, p <.001). A summary of these
overall intraclass correlation estimates can be found in Appendix C and a complete reporting of

the individual behaviour estimates and values within this category can be found in Table 14.

Table 14
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Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Phase 2A: Subject 1
Pause 0.357 36.80 <.001 67.6 97.10
Latency 0.324 35.70 <.001 90 99.50
Dissociation - - - 100 100.00
Fillers 0.397 44.60 <.001 36.2 76.70
Speech Errors 0.132 14.10 <.001 76.2 97.10
Laughter 0.645 65.10 <.001 83.3 99.50
Vocal Raises 0.197 20.10 <.001 73.3 99.00
Interruptions 0.258 29.60 <.001 92.4 99.00
Scoff - - - 100 100.00
Phase 2B: Subject 2
Pause 0.308 27.3 <.001 72.9 98.2
Latency 0.447 38.60 <.001 91.6 100
Dissociation - - - 100 100
Fillers 0.503 51.00 <.001 41 83.7
Speech Errors 0.182 15.90 <.001 70.5 98.8
Laughter -0.001 -0.05 0.958 99.4 100
Vocal Raises 0.149 13.70 <.001 77.1 95.8
Interruptions -0.004 -0.31 0.754 96.4 100
Scoff - - - 100 100
Phase 2C: Subject 3
Pause 0.390 26.30 <.001 72.8 96.7
Latency 0.082 6.83 <.001 95.50 99.6
Dissociation - - - 100 100
Fillers 0.390 38.00 <.001 36.3 78.5
Speech Errors 0.257 22.60 <.001 40.8 88.3
Laughter 0.710 56.60 <.001 94.2 99.6
Vocal Raises 0.017 1.41 0.16 77.6 98.2
Interruptions 0.314 29.20 <.001 88.8 96.9
Scoff

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during

Phase 2C.

Paralinguistics 11

The individual behaviours that comprise the Paralinguistics 11 category are: Corrections,

Verbal Diversions, Generalizations, Lack of Memory, Lack of Memory Recovered, Lack of
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Memory Reasons, Dismissiveness, Humor, Extreme Description, Pardon Self, Pardon Other, and
Sarcasm. Within the Paralinguistics Il category, the most frequently coded behaviour across all
three subjects was Generalizations, while the lowest frequency behaviour was Pardon Self. The
frequency at which each Paralinguistics Il behaviour was coded during each Phase, along with
mean frequency, SD, median, range, skewness, and kurtosis for each can be found within
Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Paralinguistics Il category,
collapsed across subjects and behaviours, was found to center around 0.13, with a grand mean of
0.12, a median of 0.15, and a standard deviation of 0.09. Reliability estimates ranged from poor
(0.00) for the Pardon Self behaviour to fair (0.26) for the Lack of Memory behaviour, with a
skewness of 0.10 and a kurtosis of -1.46. The distribution of percentage agreement values with a
tolerance of zero for the Paralinguistics Il category, collapsed across subjects and behaviours,
was found to center around 94, with a grand mean of 93.81, a median of 94.63, and a standard
deviation of 4.35. Values ranged from 86.93 for the Generalizations behaviour to 100.00 for the
Sarcasm behaviour, with a skewness of -0.50 and a kurtosis of -0.62. At a tolerance of 1, the
percentage agreement values for the Paralinguistics Il category, collapsed across subjects and
behaviours, was found to center around 99, with a grand mean of 99.71, a median of 99.83, and a
standard deviation of 0.29. Values ranged from 98.93 for the Extreme Descriptions behaviour to
100.00 for the Pardon Other and Sarcasm behaviours, with a skewness of -1.84 and a kurtosis of
4.25. See Table 15 for mean Fleiss’ Kappa coefficient estimates and mean percentage agreement
values for each individual behaviour in this category, collapsed across each Phase, and Table 16

for values specific to each individual behaviour within each Phase.

Table 15

Estimated Reliability and Agreement Means for Each Behaviour in the Paralinguistics Il Category,
Collapsed Across Three Subjects

PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
Corrections 0.171 0.11 95.67 1.65 99.70 0.27
Verbal Diversions 0.025 0.03 87.53 7.24 99.63 0.32
Generalizations 0.174 0.07 86.93 6.82 99.50 0.10
Lack of Memory 0.261 0.12 87.60 5.01 99.83 0.29
Recovered 0.014 0.02 96.20 1.60 99.83 0.29

Reasons 0.146 0.06 94.83 2.57 99.83 0.29
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PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
Dismissiveness 0.059 0.07 94.23 1.19 99.53 0.45
Humor 0.239 0.10 95.50 3.25 99.83 0.29
Extreme Description 0.06 0.05 93.43 7.37 98.93 1.10
Pardon Self -0.002 - 99.37 1.10 99.83 0.29
Pardon Other 0.171 0.18 94.43 5.42 100.00 0.00
Sarcasm - - 100.00 0.00 100.00 0.00

The ICC inter-rater reliability coefficients for the overall Paralinguistics Il category were
estimated to range from 1CC(2,8) = .356 to ICC(2,8) = .386 across all three subjects, with an
estimated grand mean coefficient of ICC(2,8) =.371. The inter-rater reliability coefficient
estimate for the Paralinguistics Il category was found to be fair during Phase 2A, (ICC(2,8) =
.386), with a 95% confidence interval ranging from 0.20 to 0.67, (F(11,66) = 9.76, p < .001).
Similarly, during Phase 2B, the inter-rater reliability coefficient estimate for the Paralinguistics
Il category was also found to be fair, (ICC(2,8) = .370), with a 95% confidence interval ranging
from 0.19 to 0.66, (F(11,101) = 7.58, p < .001). Estimates for the Paralinguistics Il category
during Phase 2C and were found to be fair once again, (ICC(2,8) =.356), with a 95% confidence
interval ranging from 0.16 to 0.67, (F(10,74) = 5.86, p < .001). A summary of these overall
intraclass correlation estimates can be found in Appendix C and a complete reporting of the

individual behaviour estimates and values within this category can be found in Table 16.

Table 16

Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Paralinguistics |l
Category During Each Phase

Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Phase 2A: Subject 1
Corrections 0.297 34.20 <.001 95.7 99.50
Verbal Diversions 0.0477 5.18 <.001 92.9 99.50
Generalizations 0.246 26.50 <.001 87.6 99.50
Lack of Memory 0.148 15.90 <.001 82.4 99.50
Recovered 0.030 3.32 0.001 96.2 99.50
Reasons 0.210 23.00 <.001 93.3 99.50
Dismissiveness 0.046 5.19 <.001 92.9 99.50
Humor 0.249 28.10 <.001 91.9 99.50
Extreme Description 0.075 8.91 <.001 95.7 99.00
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Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Pardon Self -0.002 -0.18 0.859 98.1 99.50
Pardon Other 0.054 5.23 <.001 98.6 100.00
Sarcasm - - - 100 100.00
Phase 2B: Subject 2
Corrections 0.11 9.55 <.001 94 100
Verbal Diversions -0.009 -0.83 0.407 90.4 99.4
Generalizations 0.109 10.30 <.001 93.4 994
Lack of Memory 0.241 20.90 <.001 88 100
Recovered 0.016 1.41 0.159 94.6 100
Reasons 0.109 9.38 <.001 93.4 100
Dismissiveness -0.005 -0.42 0.676 95.2 100
Humor 0.131 11.30 <.001 98.2 100
Extreme Description -0.001 -0.05 0.958 99.4 100
Pardon Self - - - 100 100
Pardon Other 0.079 6.82 <.001 96.4 100
Sarcasm - - - 100 100
Phase 2C: Subject 3

Corrections 0.107 9.17 <.001 97.3 99.6
Verbal Diversions 0.036 2.82 0.005 79.30 100
Generalizations 0.167 13.30 <.001 79.8 99.6
Lack of Memory 0.393 31.00 <.001 92.4 100
Recovered -0.003 -0.22 0.824 97.8 100
Reasons 0.119 9.40 <.001 97.8 100
Dismissiveness 0.135 11.50 <.001 94.6 99.1
Humor 0.337 26.70 <.001 96.4 100
Extreme Description 0.105 9.25 <.001 85.2 97.8
Pardon Self - - - 100 100
Pardon Other 0.379 29.90 <.001 88.3 100
Sarcasm

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during

Phase 2C.

Incongruence

The individual behaviours with incongruent modifiers that comprise the Incongruence

category are: Full Shrug, Shrug Without Arms, Asymmetric Shrug, Head Nod, Head Shake,

Humor, Hand Shrug, Hand Stop, Laughter, Head Down and Away, Hand Dismiss, and Obscene

Gesture. Within the Incongruence category, the most frequently coded incongruent behaviour
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across all three subjects was Head Shake. There was no single incongruent behaviour that was
coded with the least frequency across all three subjects. The frequency at which each
Incongruence behaviour was coded during each Phase, along with mean frequency, SD, median,
range, skewness, and kurtosis for each can be found within Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Incongruence category,
collapsed across subjects and behaviours, was found to center around 0.13, with a grand mean of
0.15, a median of 0.12, and a standard deviation of 0.11. Reliability estimates ranged from slight
(0.05) for the Head Down and Away incongruent behaviour to moderate (0.43) for the Laughter
incongruent behaviour, with a skewness of 1.84 and a kurtosis of 2.94. The distribution of
percentage agreement values with a tolerance of zero for the Incongruence category, collapsed
across subjects and behaviours, was found to center around 96, with a grand mean of 96.40, a
median of 97.80, and a standard deviation of 4.12. Values ranged from 84.87 for the Head Shake
incongruent behaviour to 100.00 for the Obscene Gesture incongruent behaviour, with a
skewness of -2.28 and a kurtosis of 5.87. At a tolerance of 1, the percentage agreement values
for the Incongruence category, collapsed across subjects and behaviours, was found to center
around 99, with a grand mean of 99.88, a median of 99.87, and a standard deviation of 0.21.
Values ranged from 99.70 for the Hand Shrug incongruent behaviour to 100.00 for Shrug
Without Arms, Asymmetric Shrug, Hand Stop, Head Down and Away and Obscene Gesture
incongruent behaviours, with a skewness of -0.32 and a kurtosis of -1.44. See Table 17 for mean
Fleiss’ Kappa coefficient estimates and mean percentage agreement values for each individual
behaviour in this category, collapsed across each Phase, and Table 18 for values specific to each

individual behaviour within each Phase.

Table 17

Estimated Reliability and Agreement Means for Each Behaviour in the Incongruence Category, Collapsed
Across Three Subjects

PA (Tol =0) M PA (Tol =1) M
Behaviour kM k SD M SD M SD
Full Shrug 0.083 0.12 98.63 1.58 99.87 0.23
Shrug Without 0.093 0.08 97.50 1.95 100.00 0.00
Asymmetric Shrug 0.126 0.18 97.73 3.10 100.00 0.00
Head Nod 0.064 0.09 96.00 4.42 99.87 0.23
Head Shake 0.3 0.05 84.87 3.59 99.70 0.52

Humor 0.13 0.03 97.87 1.85 99.83 0.29
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PA (Tol =0) M PA (Tol =1) M

Behaviour kM k SD M SD M SD
Hand Shrug 0.166 0.23 94.50 4.10 99.70 0.27
Hand Stop 0.081 0.12 98.50 1.27 100.00 0.00
Laughter 0.425 0.23 93.33 6.65 99.83 0.29
Head Down and 0.054 99.30 0.99 100.00 0.00
Hand Dismiss 0.118 98.55 2.05 99.75 0.35
Obscene Gesture 100.00 0.00 100.00 0.00

The ICC inter-rater reliability coefficients for the overall Incongruence category were
estimated to range from ICC(2,8) = .342 to ICC(2,8) = .484 across all three subjects, with an
estimated grand mean coefficient of ICC(2,8) = .431. The inter-rater reliability coefficient
estimate for the Incongruence category was found to be fair during Phase 2A, (ICC(2,8) = .342),
with a 95% confidence interval ranging from 0.25 to 0.46, (F(11,58) = 6.39, p <.001). During
Phase 2B, the inter-rater reliability coefficient estimate for the Incongruence category was found
to be moderate, (ICC(2,8) = .467), with a 95% confidence interval ranging from 0.37 to 0.58,
(F(11,47) =9.94, p <.001). Estimates for the Incongruence category during Phase 2C and were
also found to be moderate, (ICC(2,8) = .484), with a 95% confidence interval ranging from 0.23
to 0.81, (F(7,45) = 10.7, p <.001). A summary of these overall intraclass correlation estimates
can be found in Appendix C and a complete reporting of the individual behaviour estimates and

values within this category can be found in Table 18.

Table 18

Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Incongruence
Category During Each Phase

Percentage Agreement

Behaviour k z p Tol=0 Tol=1
Phase 2A: Subject 1

Full Shrug -0.001 -0.09 0.926 99 100.00
Shrug Without Arms 0.163 15.90 <.001 97.6 100.00
Asymmetric Shrug -0.001 -0.09 0.926 99 100.00
Head Nod 0.163 15.90 <.001 97.6 100.00
Head Shake 0.358 38.80 <.001 89 100.00
Humor 0.150 17.00 <.001 96.7 99.50
Hand Shrug 0.069 7.76 <.001 95.2 99.50
Hand Stop 0.163 15.90 <.001 97.6 100.00
Laughter 0.260 27.10 <.001 86.7 99.50
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Behaviour k z p Tol=0 Tol=1
Head Down and Away 0.054 5.23 <.001 98.6 100.00
Hand Dismiss 0.118 12.40 <.001 97.1 99.5
Obscene Gesture - - - 100 100.00

Phase 2B: Subject 2
Full Shrug - - - 100 100
Shrug Without Arms -0.001 -0.05 0.958 99.4 100
Asymmetric Shrug - - - 100 100
Head Nod -0.001 -0.052 0.958 99.4 100
Head Shake 0.259 22.4 <.001 83.1 100
Humor - - - 100 100
Hand Shrug -0.002 -0.156 0.876 98.2 100
Hand Stop -0.001 -0.052 0.958 99.4 100
Laughter - - - 100 100
Head Down and Away - - - 100 100
Hand Dismiss - - - 100 100
Obscene Gesture - - - 100 100
Phase 2C: Subject 3

Full Shrug 0.167 14.20 <.001 96.9 99.6
Shrug Without Arms 0.117 9.25 <.001 95.50 100
Asymmetric Shrug 0.253 20.00 <.001 94.2 100
Head Nod 0.029 2.37 0.018 91 99.6
Head Shake 0.282 22.90 <.001 82.5 99.1
Humor 0.109 8.64 <.001 96.90 100
Hand Shrug 0.431 34.50 <.001 90.1 99.6
Hand Stop
Laughter 0.59 46.6 <.001 93.3 100

Head Down and Away
Hand Dismiss
Obscene Gesture

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during
Phase 2C.

Duration
The individual behavioural modifiers that comprise the Duration category are: Self

Soothe, Protective Object, Arms Crossed, One Arm Crossed, Two Arms Crossed, Legs Crossed
Tight, Legs Open Stance, Leg Resting on Other, Tucked on Seat, Knees Up, Leg Other, Pause,

Latency, and Dissociation. There was no single behaviour with highest or lowest frequency
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across all three subjects within this category. The frequency at which each Duration behaviour
was coded during each Phase, along with mean frequency, SD, median, range, skewness, and
kurtosis for each can be found within Appendix D.

The distribution of ICC coefficient estimates for the Duration category, collapsed across
subjects and behaviours, was found to center around 0.22, with a grand mean of 0.24, a median
of 0.19, and a standard deviation of 0.22. Reliability estimates ranged from poor (0.00) for the
Leg Resting on Other behaviour to substantial (0.61) for the Arms Crossed behaviour, with a
skewness of 0.72 and a kurtosis of -0.68. The distribution of percentage agreement values with a
tolerance of zero for the Duration category, collapsed across subjects and behaviours, was found
to center around 96, with a grand mean of 95.05, a median of 97.83, and a standard deviation of
8.15. Values ranged from 70.90 for the Pause behaviour to 100.00 for the Tucked on Seat, Knees
Up, Leg Other, and Dissociation behaviours, with a skewness of -2.44 and a kurtosis of 6.08. At
a tolerance of 1, the percentage agreement values for the Duration category, collapsed across
subjects and behaviours, was found to center around 96, with a grand mean of 95.94, a median of
97.83, and a standard deviation of 5.78. Values ranged from 82.93 for the Pause behaviour
100.00 for the Tucked on Seat, Knees Up, Leg Other, and Dissociation behaviours, with a
skewness of -1.83 and a kurtosis of 2.36. See Table 19 for mean ICC coefficient estimates and
mean percentage agreement values for each individual behaviour in this category, collapsed
across each Phase, and Table 20 for values specific to each individual behaviour within each
Phase.

Table 19

Estimated Reliability and Agreement Means for Each Behaviour in the Hands Category, Collapsed Across
Three Subjects

PA (Tol =0) PA (Tol =1)

Behaviour kM k SD M SD M SD
Self Soothe 0.252 0.30 84.17 25.09 83.20 22.78
Protective Object 0.129 0.18 96.40 4.76 96.70 4.25
Arms Crossed 0.612 97.30 97.30

One Arm Crossed 0.081 95.95 5.73 95.95 5.73
Two Arms Crossed 0.123 98.35 2.33 98.35 2.33
Legs Crossed Tight 0.381 96.90 96.90

Leg Open Stance 0.009 99.60 99.60

Leg Resting on 0 98.70 98.70
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PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
Tucked on Seat - 100.00 100.00
Knees Up - 100.00 100.00
Leg Other - 100.00 100.00
Pause 0.548 0.18 70.90 2.88 82.93 4.01
Latency 0.259 0.05 92.37 2.83 93.50 3.35
Dissociation - 100.00 100.00

The ICC inter-rater reliability coefficients for the overall Duration category were
estimated to range from ICC(2,8) = .353 to ICC(2,8) = .724 across all three subjects, with an
estimated grand mean coefficient of ICC(2,8) =.588. The inter-rater reliability coefficient
estimate for the Duration category was found to be fair during Phase 2A, (ICC(2,8) = .353), with
a 95% confidence interval ranging from 0.14 to 0.73, (F(7,71) = 6.36, p < .001). During Phase
2B, the inter-rater reliability coefficient estimate for the Duration category was found to be
substantial, (ICC(2,8) = .686), with a 95% confidence interval ranging from 0.45 to 0.91,
(F(7,71) = 22.1, p < .001). Estimates for the Body category during Phase 2C were also found to
be substantial, (ICC(2,8) =.724), with a 95% confidence interval ranging from 0.55 to 0.88,
(F(13,91) = 20.5, p <.001). A summary of these overall intraclass correlation estimates can be
found in Appendix C and a complete reporting of the individual behaviour estimates and values

within this category can be found in Table 20.

Table 20

ICC Estimates and Percentage Agreement Values for the Behaviours in the Duration Category During
Each Phase

95% ClI Percentage Agreement

Behaviour ICC LL UL Tol=0 Tol=1
Phase 2A: Subject 1

Self Soothe 0.587 0.54 0.64 55.2 57.10
Protective Object 0 -0.02 0.023 91 91.90
Arms Crossed
One Arm Crossed 0.081 0.05 0.117 91.9 91.90
Two Arms Crossed 0.123 0.09 0.164 96.7 96.70

Legs Crossed Tight
Leg Open Stance
Leg Resting on Other
Tucked on Seat
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95% CI Percentage Agreement
Behaviour ICC LL UL Tol=0 Tol=1
Knees Up
Leg Other
Pause 0.754 0.72 0.792 67.6 78.6
Latency 0.224 0.18 0.275 90 91
Dissociation - - - 100 100.00

Phase 2B: Subject 2
Self Soothe 0.169 0.126 0.221 98.2 93.4
Protective Object - - - 100 100
Arms Crossed
One Arm Crossed - - - 100 100
Two Arms Crossed - - - 100 100
Legs Crossed Tight
Leg Open Stance
Leg Resting on Other
Tucked on Seat
Knees Up
Leg Other
Pause 0.474 0.413 0.539 72.9 83.7
Latency 0.318 0.262 0.382 91.6 92.2
Dissociation - - - 100 100
Phase 2C: Subject 3

Self Soothe 0.000 -0.02 0.028 90.1 90.1
Protective Object 0.257 0.21 0.312 98.20 98.2
Arms Crossed 0.612 0.56 0.663 97.3 97.3
One Arm Crossed
Two Arms Crossed
Legs Crossed Tight 0.381 0.33 0.44 96.9 96.9
Leg Open Stance 0.009 -0.01 0.039 99.6 99.600
Leg Resting on Other 0.000 -0.02 0.028 98.700 98.700
Tucked on Seat - - - 100 100
Knees Up - - - 100 100
Leg Other - - - 100 100
Pause 0.416 0.361 0.475 72.2 86.5
Latency 0.234 0.187 0.288 95.5 97.3
Dissociation - - - 100 100

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during

Phase 2C.
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Affect |
The individual behaviours that comprise the Affect | category differed across Subjects. In

Phase 2A & B, the behaviours that comprised the Affect | category were Micro Expressions
(coded nominally), Masking, and Neutralizing. However, in Phase 2C, the behaviours that
comprise the Affect | category are: Micro Expression (ME) Happiness, ME Sadness, ME Anger,
ME Fear, ME Surprise, ME Disgust, ME Contempt, Micro Expression Masking (MEM)
Happiness, MEM Sadness, MEM Anger, MEM Fear, MEM Surprise, MEM Disgust, MEM
Contempt and MEM Neutral. Across all three subjects, Neutralizing was found to be the most
common Micro Expression Mask. The frequency at which each Affect | behaviour was coded
during each Phase, along with mean frequency, SD, median, range, skewness, and kurtosis for
each can be found within Appendix D.

The distribution of Fleiss’ Kappa coefficient estimates for the Affect I category, collapsed
across subjects and behaviours, was found to center around 0.02, with a grand mean of 0.03, a
median of 0.01, and a standard deviation of 0.04. Reliability estimates ranged from poor (-0.01)
to slight (0.12), with a skewness of 1.11 and a kurtosis of -0.09. The distribution of percentage
agreement values with a tolerance of zero for the Affect | category, collapsed across subjects and
behaviours, was found to center around 90, with a grand mean of 87.49, a median of 93.05, and a
standard deviation of 17.39. Values ranged from 42.65 for the Micro Expression behaviour to
100.00 for the MEM Surprise behaviour, with a skewness of -1.85 and a kurtosis of 2.42. Ata
tolerance of 1, the percentage agreement values for the Affect I category, collapsed across
subjects and behaviours, was found to center around 98, with a grand mean of 97.23, a median of
100, and a standard deviation of 9.18. Values ranged from 61.70 to 100.00, with a skewness of -
3.85 and a kurtosis of 15.28. See Table 21 for mean Fleiss’ Kappa coefficient estimates and
mean percentage agreement values for each individual behaviour in this category, collapsed
across each Phase, and Table 22 for values specific to each individual behaviour within each

Phase.

Table 21

Estimated Reliability and Agreement Means for Each Behaviour in the Affect | Category, Collapsed
Across Three Subjects

PA (Tol =0) PA (Tol =1)
Behaviour k M k SD M SD M SD
Micro Expression 0.046 0.01 42.65 1.06 61.70 2.97
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PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
Micro Expression, Masking 0.006 0.01 80.00 2.69 89.90 0.14
Micro Expression, 0.035 0.04 49.30 8.34 99.75 0.35
Micro Expression
Happiness 0 - 90.10 - 100.00 -
Sadness 0.024 - 93.30 - 100.00 -
Anger 0.093 - 92.80 - 99.60 -
Fear - - 95.10 - 100.00 -
Surprise -0.01 - 91.90 - 100.00 -
Contempt 0.119 - 92.40 - 100.00 -
Disgust 0.083 - 92.40 - 100.00 -
Micro Expression Mask
Happiness 0.011 - 93.70 - 99.60 -
Sadness - - 98.70 - 100.00 -
Anger - - 99.60 - 100.00 -
Fear - - 99.10 - 100.00 -
Surprise - - 100.00 - 100.00 -
Contempt - - 99.60 - 100.00 -
Disgust - - 99.60 - 100.00 -
Neutral 0.079 - 64.60 - 99.60 -

The ICC inter-rater reliability coefficient for Affect | was only calculated for Phase 2C,
due to the limited number of Affect categories in Phase 2A&B. Estimates for the Affect | category
during Phase 2C were found to be moderate, (ICC(2,8) = .440), with a 95% confidence interval
ranging from 0.25 to 0.69, (F(14,77) = 8.79, p <.001). A summary of these overall intraclass
correlation estimates can be found in Appendix C and a complete reporting of the individual

behaviour estimates and values within this category can be found in Table 22.

Table 22

Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Hands Category
During Each Phase

Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Phase 2A: Subject 1

Micro Expression 0.054 8.07 <.001 41.9 63.80

Micro Expression, Masking 0.0105 1.44 0.151 78.1 90.00

Micro Expression, Neutralizing 0.064 6.54 <.001 55.2 99.50

Phase 2B: Subject 2
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Percentage Agreement

Behaviour k z P Tol=0 Tol=1

Micro Expression 0.038 5.05 <.001 434 59.6

Micro Expression, Masking 0.001 0.13 0.896 81.9 89.8

Micro Expression, Neutralizing 0.005 0.44 0.662 434 100

Phase 2C: Subject 3

Micro Expression
Happiness 0.000 -0.04 0.97 90.1 100
Sadness 0.024 1.92 0.055 93.3 100
Anger 0.093 7.62 <.001 92.8 99.6
Fear -0.006 -0.49 0.624 95.1 100
Surprise -0.010 -0.81 0.421 91.9 100
Contempt 0.119 9.41 <.001 924 100
Disgust 0.083 -0.04 0.965 92.4 100

Micro Expression Mask
Happiness 0.011 0.93 0.35 93.7 99.6
Sadness -0.002 -0.13 0.894 98.7 100
Anger -0.001 -0.04 0.965 99.6 100
Fear -0.001 -0.09 0.929 90.1 100
Surprise - - - 100 100
Contempt -0.001 -0.04 0.965 99.6 100
Disgust -0.001 -0.04 0.965 99.6 100
Neutral 0.079 6.31 <.001 64.6 99.6

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during

Phase 2C.

Affect 11

The individual behaviours that comprise the Affect 11 category also differed across

subjects. In Phase 2A & B, the behaviours that comprised the Affect 1l category were

Incongruent Expression and Incongruent Expression Expected (coded nominally). However, in

Phase 2C, the behaviours that comprise the Affect Il category are: Incongruent Expression (IE)

Happiness, IE Sadness, IE Anger, IE Fear, IE Surprise, IE Disgust, IE Contempt, IE Neutral,

Incongruent Expression Expected (IEE) Happiness, IEE Sadness, IEE Anger, IEE Fear, IEE

Surprise, IEE Disgust, IEE Contempt and IEE Neutral. In Phase 2C, Happiness was found to be

the most frequent Incongruent Expression. The frequency at which each Affect Il behaviour was

coded during each Phase, along with mean frequency, SD, median, range, skewness, and kurtosis

for each can be found within Appendix D.
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The distribution of Fleiss’ Kappa coefficient estimates for the Affect I category,
collapsed across subjects and behaviours, was found to center around 0.07, with a grand mean of
0.0, a median of 0.07, and a standard deviation of 0.07. Reliability estimates ranged from poor
(0.00) to fair (0.23), with a skewness of 0.72 and a kurtosis of -0.44. The distribution of
percentage agreement values with a tolerance of zero for the Affect 11 category, collapsed across
subjects and behaviours, was found to center around 97, with a grand mean of 96.79, a median of
98.90 and a standard deviation of 5.05. Values ranged from 83.65for the Incongruent Expression
and Incongruent Expression Expected behaviours to 100.00 for the IE Neutral, IEE Surprise, and
IEE Disgust behaviours, with a skewness of -2.25 and a kurtosis of 4.17. At a tolerance of 1, the
percentage agreement values for the Affect Il category, collapsed across subjects and behaviours,
was found to center around 99, with a grand mean of 98.80, a median of 100, and a standard
deviation of 3.50. Values ranged from 88.15 to 100.00, with a skewness of -2.76 and a kurtosis
of 6.47. See Table 23 for mean Fleiss’ Kappa coefficient estimates and mean percentage
agreement values for each individual behaviour in this category, collapsed across each Phase,

and Table 24 for values specific to each individual behaviour within each Phase.

Table 23

Estimated Reliability and Agreement Means for Each Behaviour in the Hands Category, Collapsed Across
Three Subjects

PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
Incongruent Expression 0.077 0.03 83.65 7.85 88.15 10.82
Expected Expression 0.072 0.01 83.65 7.85 90.30 1.84
Incongruent Expression
Happiness 0.233 - 93.70 - 100.00 -
Sadness -0.001 - 99.10 - 100.00 -
Anger -0.001 - 99.10 - 100.00 -
Fear -0.001 - 99.60 - 100.00 -
Surprise 0.094 - 99.10 - 100.00 -
Contempt -0.003 - 97.80 - 100.00 -
Disgust 0.094 - 99.10 - 100.00 -
Neutral - - 100.00 - 100.00 -
Expected Expression
Happiness 0.188 - 98.70 - 100.00 -
Sadness 0.123 - 97.30 - 100.00 -

Anger 0.055 - 98.20 - 100.00 -
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PA (Tol =0) PA (Tol =1)
Behaviour kM k SD M SD M SD
Fear -0.001 - 99.60 - 100.00 -
Surprise - - 100.00 - 100.00 -
Contempt -0.002 - 98.20 - 100.00 -
Disgust - - 100.00 - 100.00 -
Neutral 0.164 - 95.50 - 100.00 -

The ICC inter-rater reliability coefficient for Affect Il was only calculated for Phase 2C,

due to the limited number of Affect categories in Phase 2A&B. Estimates for the Affect II
category during Phase 2C were found to be fair, (ICC(2,8) =.301), with a 95% confidence
interval ranging from 0.14 to 0.55, (F(15,104) = 4.86, p <.001). A summary of these overall

intraclass correlation estimates can be found in Appendix C and a complete reporting of the

individual behaviour estimates and values within this category can be found in Table 24.

Table 24

Fleiss’ Kappa Estimates and Percentage Agreement Values for the Behaviours in the Affect Il Category

During Each Phase

Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Phase 2A: Subject 1
Incongruent Expression 0.0597 9.56 <.001 78.1 80.50
Expected Expression 0.0621 8.38 <.001 78.1 89.00
Phase 2B: Subject 2
Incongruent Expression 0.095 9.9 <.001 89.2 95.8
Expected Expression 0.082 11.00 <.001 89.2 91.6
Phase 2C: Subject 3
Incongruent Expression
Happiness 0.233 18.40 <.001 93.7 100
Sadness -0.001 -0.09 0.929 90.1 100
Anger -0.001 -0.089 0.929 90.1 100
Fear -0.001 -0.04 0.965 99.6 100
Surprise 0.094 7.41 <.001 99.1 100
Contempt -0.003 -0.22 0.824 97.8 100
Disgust 0.094 7.41 <.001 90.1 100
Neutral - - - 100 100
Expected Expression
Happiness 0.188 14.80 <.001 98.7 100
Sadness 0.123 9.68 <.001 97.3 100
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Percentage Agreement

Behaviour k z P Tol=0 Tol=1
Anger 0.055 431 <.001 98.2 100
Fear -0.001 -0.04 0.965 99.6 100
Surprise - - - 100 100
Contempt -0.002 -0.18 0.859 98.2 100
Disgust - - - 100 100
Neutral 0.164 13.00 <.001 95.5 100

Note: There were 210 five-second intervals during Phase 2A, 166 during Phase 2B, and 223 during
Phase 2C.

Discussion
The overall objective of the current study was to develop a coding manual, train a group

of coders, and work toward achieving inter-rater reliability for the factors outlined in the manual.
Given the breadth of literature with regard to nonverbal behaviour, the opportunity for
consultation within the academic community, and the intuitive capabilities of the coding
software, the initial manual development process was successful. At this current stage of the
research program, acceptable levels of inter-rater reliability have been achieved for various
categories, while others require further remediation. Based on the results presented above,
further manual development, coder training, and feedback will continue until inter-rater
reliability has been achieved for all categories outlined above. This process is necessary for the
continuation of this research program.

The following section presents an overview of, not only the levels of reliability and
agreement, but of additional factors which effect the reliability of the current coding tool. Factors
such as subject and coder individual differences, common behavioural confounds, statistical
considerations, and behaviour descriptions are important aspects to consider when interpreting

the results of the current study.

Hands

While strong levels of agreement were found across the majority of behaviours in this
category, exceptions were found for Illustrators, Hands Together, and Self Soothe (for Subject 1
only). However, acceptable levels of reliability were consistently observed for Illustrators,
Covering Mouth, Wiping Mouth, Hand to Eye, Hand to Nose, Hand Below Knee, Hand Clench,
and Hands Together, while sequential improvements were noted for the Hands Symmetrical,

Hands Asymmetrical, Chin Resting in Hand, Hand to Ear, Hand Shrug, and Hand Stop
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behaviours. All coders agreed that the Obscene Gesture behaviour did not occur at all across all
three subjects. Individual behaviours requiring further inspection and remediation include Hand
to Forehead, Hand Touching Chin, Hand Above Knee, Hand Scratch/Pick, Self Soothe, Hand
Hiding, and Hand Dismiss.

Many of the Hand behaviours were found to have consistent patterns across coders and
subjects; most notably Hands Symmetrical, Covering Mouth, Wiping Mouth, Hand to Eye, Hand
to Ear, and Hand to Nose. Hand Shrug was also found to be consistent and demonstrated
improvements during the third video. While the Hand Clench and Hand Below Knee behaviours
were coded with slightly less consistency, they proved to be robust against across-subject
variability.

Behaviours that revealed inconsistent coding patterns consisted of Hands Asymmetrical,
Hand to Forehead, Hand Resting on Chin, Hand Above Knee, Hand Hiding, Self Soothe, and
Illustrators. Additionally, only two coders were able to effectively code Hand Dismiss
behaviours without having it confounded with Illustrators. The Hand Touching Chin and
Shielding Eyes behaviours were not found to have any true instances of the behaviour across the
three videos, yet two coders consistently coded false positives in these categories. Finally,
behaviours that varied substantially between subjects consisted of Hand to Forehead, Hand to
Ear, Hand Below Knee, Hands Symmetrical, Hand Clench, and Illustrators.

Commonly confounded behaviours within the category of Hands were found to be Hands
Asymmetrical and Hands Symmetrical, Fidget and Self Soothe, and Shielding Eyes and Hand to
Eye. Many of the hand behaviours, such as Hand Clench, Hand Shrug, and Hand Stop were
commonly mistaken for Illustrators. Additionally, the Hand Scratch/Pick behaviour was
commonly confounded with many of the behaviours in which the hand touches a specific part of
the face.

Overall, reliability appeared to improve over time for the behavioural category of Hands.
While substantial reliability was found for the hand movements of Subjects 1 and 2, reliability
was found to be almost perfect for the third subject. This overall category appeared to be coded
consistently with some degree of subject variability. Specifically, Subject 2’s hand movements

were less frequent and more difficult to code when they did appear.
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Body

Strong levels of agreement were observed across each behaviour in the body category with
no exceptions. However, the individual point-by-point reliability analyses did not return any
individual behaviours with acceptable levels of reliability across all three subjects. Importantly,
the newly developed Phase 2C Fidgeting behaviour returned a moderate level of reliability in
addition to being the strongest reliability estimate across all behaviours and subjects within this
category. While sequential improvements were observed for the Protective Object category, the
Lean Forward and Lean Back behaviours were observed to decline over time. Further, the
behaviours Leaning Side, Rotated Away, and Body Fidget require further investigation and
remediation.

One Body behaviour, Fidgeting was found to have a consistent pattern of coding in the third
video across all coders. However, there were additional behaviours that revealed inconsistent
coding patterns across all three videos. There were occasional false positives found for the
Leaning Side behaviour across all three videos, and similarly very few true instances of Rotated
Away behaviours alongside numerous false positives for each. Behaviours that varied
consistently between subjects included Leaning Forward, Leaning Back, and Protective Object.

Commonly confounded behaviours within this category were found to be confusing any
Leaning behaviour with Fidgeting and Illustrators, and Head Side Tilt was confounded with
Leaning Side. Additionally, Leaning Back was frequently confounded with Illustrators,
Fidgeting, and Head Tilt Up, and Leaning Forward was frequently confounded with Illustrators
for two coders in particular.

Overall, reliability appeared to improve substantially over the three subjects. While only
slight reliability was observed for Subjects 1 and 2, reliability was found to be almost perfect for
the third subject. There was some degree of overall subject variability, with Subject 3 being

significantly easier to code for behaviours in this category.

Limbs

Strong levels of agreement were found across all behaviours in this category and the Arms
Crossed, Legs Crossed Tight, and Legs Open Stance behaviours new to Phase 2C returned
acceptable reliability estimates for Subject 3. Additionally, the Arms Akimbo, Head returned
acceptable reliability over the first two subjects. However, the Leg Resting on Other and Leg

Kicking behaviour require further remediation and inspection. All coders agreed that the Arms



77

Akimbo, Hips behaviour did not occur across all three videos, and that Legs Other, Knees Up,
and Tucked on Seat did not occur during the last video.

Within the category of Limbs, it was difficult to determine consistent levels of coding due to
the fact that many of the behaviours occurred so infrequently, and because many of the
behaviours within this category were added in Phase 2C. Overall, the Arms Akimbo, Head
behaviour appeared to have a consistent pattern of coding across all coders. The Arms Crossed
behaviour was consistently coded within the third video, with one instance of early coding and
one instance of late coding and the Legs Crossed Tight and Legs Open Stance behaviour were
coded with high levels of consistency within the third video. Patterns of in consistent coding
were found for the Leg Resting on Other and Leg Kicking behaviours, however, there is not
enough information to determine systematic variability between subjects. Commonly
confounded behaviours included Leg Kicking and Fidgeting, and Leg Resting on Other and Legs
Crossed Tight.

Overall, reliability appeared to improve across the first two subjects but declined for the
third subject. However, after further investigation of this anomaly, it was discovered that this
decline during the third video was a result of a specific coder’s “over coding” of the Leg Kicking
behaviour. This coding was highly impactful on the overall reliability estimate for the Limbs
category due to the small number of behaviours coded within this category and the overall
infrequency of the behaviours observed. When removing this particular coder from the analyses,
the reliability estimate for the overall Limbs category was found to be substantial, thus
continuing the trend of improvement over time. Overall, this category was consistently coded

across all thee subjects.

Head and Shoulders

While strong levels of agreement were found across the majority of behaviours in this
category, exceptions were found for the Head Side Tilt, Head Nod, and Head Shake behaviours.
However, acceptable levels of reliability were consistently observed for Head Side Tilt, Head
Nod, and Head Shake and sequential improvements were noted for the Full Shrug, Asymmetric
Shrug, and Head Averted behaviours. A sequential decline was noted for the Head Tilt Up
behaviour and further inspection and remediation is required for the Shrug Without Arms, Head

Tilt Down, and Head Down and Away behaviours.
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Consistent patterns of coding were observed for the behaviours of Head Side Tilt, Head
Nod, and Head Shake. Notably, Head Side Tilt and Head Nod were found to be robust against
between subject variations. Lower levels of coder consistency were for behaviours such as Full
Shrug wherein there were very few true instances of the behaviour but frequent false positive
coding, Head Tilt Up, Head Tilt Down, Shrug Without Arms, and Head Averted. Systematic
differences between subjects that were found to decrease reliability were found for the Head Tilt
Up, Head Side Tilt, Asymmetric Shrug, Head Nod, Head Shake, and Head Averted. Commonly
confounded behaviours included Head Averted and Head Tilt Down and Away, Head Tilt Down
and Head Nod, Scratching, or Illustrators, and Head Tilt Down and Away and functional
movements (e.g., looking at the time). Additionally, all shrugging behaviours were commonly
confounded with each other.

Overall reliability appeared to improve from the first subject to the second subject, but
declined slightly for Subject 3, though still within acceptable range. While substantial and almost
perfect reliability was found for the Head and Shoulders category for Subjects 1 and 2,
respectively, moderate reliability was found for this category for Subject 3. There was some
degree of between-subject variability that decreased the reliability estimate for the third video.

Face and Eyes

Levels of agreement were variable across the majority of behaviours in this category,
through strong levels of agreement were found for the Lip Bite, Pursed Lips, Biting Self, Biting
Other, Oral Fixation Self, Oral Fixation Other, Gaze Aversion, Eyes Looking Away, Eyes
Searching, Blinking, Full Eye Closure, and Eye Rolling. Acceptable levels of reliability were
consistently observed for the Lip Lick, Blink, and Full Eye Closure behaviours, while a
sequential improvement was observed for the Lip Bite behaviour, and a sequential decline was
observed for the Pursed Lips behaviour. All coders agreed that the Biting Other and Oral
Fixation Object behaviours did not occur across all three subjects. Individual behaviours
requiring further inspection and remediation include Biting Self, Oral Fixation Self, Gaze
Aversion, and Eye Rolling.

The behaviours that demonstrated the highest consistency with regard to coding patterns
were Lip Lick, Biting Self, and Blinking. Patterns with a lower degree of consistent coding
patterns included Lip Bite, Pursed Lips, and Eye Rolling. Though the Oral Fixation Self

behaviour was coded quite frequently by only one coder on the second video, this coder was
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found to be correct in her interpretation of this behaviour. Eyes Looking Away, and Eyes
Searching also demonstrated inconsistent coding patterns and were subsumed into the Gaze
Aversion behaviour. However, Gaze Aversion was also found to be coded relatively
inconsistently. Finally, though the Full Eye Closure behaviour demonstrated lower levels of
coder consistency across all three videos, the high frequency of observation was robust against
this inconsistency.

Systematic differences between subjects were found for the Full Eye Closure, Oral
Fixation Self, Pursed Lips, and Lip Bite behaviours. Common confounds were discovered
between Lip Bite and Lip Lick, Pursed Lips and a sad affective display, Biting Self and Lip Bite,
Oral Fixation Self and Covering Mouth, Eyes Looking Away and Eyes Searching, Eye Rolling
and Eyes Looking away, and Blink and Full Eye Closure.

Overall reliability remained consistently strong throughout all three subjects for the Face
and Eyes behavioural category and was found to be within the almost perfect range. Overall, this
category appeared to demonstrate consistent patterns of coding and very little between-subject

variability.

Reflexive

Strong levels of agreement were found across all behaviours in the Reflexive category.
Levels of acceptable reliability were consistently observed for the Deep Inhale behaviour while
sequential improvements were observed for the Hard Swallow behaviours. A sequential decline
was found within the Clearing Throat behaviour. Individual behaviours requiring further
remediation and investigation include the Yawn and Sniff behaviours. All coders agreed that the
Cough behaviour did not occur across all three subjects.

Although consistent patterns of coding were found for the Deep Inhale and Hard Swallow
behaviours, inconsistent patterns were found for the Sign, Yawn and Sniff behaviours.
Additionally, systematic between subject variability was observed for the Sniff, Sigh, Clearing
Throat, and Hard Swallow behaviours. Common confounds were observed to be Deep Inhale
and Sigh, and Yawn and Deep Inhale.

Overall reliability appeared to improve and plateau over time for the behavioural Reflexive
category. While fair reliability was observed for the first subject, reliability improved and was

found to be within the moderate range for Subjects 2 and 3. Although there was some degree of
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coding variability overall, it was quite minimal, and coding remained relatively stable throughout

this category.

Paralinguistic I

While strong levels of agreement were found across the majority of the behaviours in this
category, exceptions were found for the Pause and Vocal Raise behaviours. Acceptable levels of
reliability were consistently observed for the Pause, Fillers, and Laughter behaviours while
sequential improvements were observed for Speech Errors and Interruptions. A sequential
decline was observed for the Latency behaviour and all coders agreed that the Scoff and
Dissociation behaviour did not occur across all three subjects. The Vocal Raise behaviour
requires further remediation and inspection.

Consistent coding patterns were observed for the Pauses, Fullers, and Laughter
behaviours, while inconsistent coding patterns were found for the Latency, Speech Errors, Vocal
Raises, and Interruption behaviours. Systematic between subject variations were found for
Latency, Fillers, Speech Errors, and Interruptions and common confounds included Speech
Errors and Corrections, and Vocal Raises and listing behaviours. Laughter was also observed to
be confounded with Humor and smiling behaviours.

Overall reliability appeared to remain relatively consistent over time for the behavioural
category of Paralinguistics I. While substantial reliability was found for the paralinguistic
behaviour for Subjects 1 and 3, reliability was found to be almost perfect for the second subject.
No overall systematic differences were found between subjects and consistent coding patterns

were observed throughout.

Paralinguistic 11

Strong levels of agreement were consistently found across all individual behaviours in
this category. While there were no behaviours that demonstrated consistent levels of acceptable
levels of reliability, sequential improvements in reliability were observed for the Lack of
Memory, Humor, and Pardon Other behaviours, ultimately reaching acceptable levels of
reliability. Sequential declines in reliability were observed for the Corrections and
Generalization behaviours and all coders agreed that the Scoff behaviour did not occur across all
three subjects. Individual behaviours requiring further inspection and remediation include Verbal

Diversions, Dismissiveness, and Extreme Descriptions.
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Consistent patterns of coding were observed for Lack of Memory and Pardon Self, while
inconsistent coding patterns were observed for the Verbal Diversions, Corrections,
Generalization, Dismissiveness, Extreme Descriptions, Humor, and Pardon Other behaviours.
These inconsistent coding patterns were predominately owing to a difficulty with identifying
these behaviours within the same 5-second interval across coders. That is to say that rather than a
variability across the identification of these behaviours, it would be more accurate to say that
there was a variability in the timely identification. Behaviours that were observed to be
susceptible to subject variability included Lack of Memory, Dismissiveness, Humor, and Extreme
Descriptions. Common confounds included Corrections and Speech Errors, Generalizations and
Extreme Descriptions, Lack of Memory and Verbal Diversions, and Laughter and Humor.

Overall reliability estimates remained stable over time for the behavioural category of
Paralinguistics 1. Reliability estimates were found to be fair across all three subjects. Although
some individual differences in coding patterns were observed, there was no systemic coder

variability overall.

Incongruence

Strong levels of agreement were found across all behaviours in this category. However,
acceptable levels of reliability were only consistently observed for the Head Shake and Laughter
incongruent behaviours and sequential improvements were observed for the Asymmetric Shrug
and Hand Shrug incongruent behaviours, ultimately reaching acceptable levels of reliability for
the third subject. Individual incongruent behaviours requiring further remediation and inspection
include Full Shrug, Shrug Without Arms, Head Nod, Humor, Hand Stop, Head Down and Away,
and Hand Dismiss. Coding patterns and subject variability depended heavily on the parent
behaviour of the incongruent modifier. However, it was observed that the majority of the
incongruent behaviours were heavily dependent on both subject and coder individual differences.
It was evident that two coders demonstrated some difficulty in identifying incongruent
behaviour. It was also observed that incongruence also depends on the subject. The
determination of incongruence is dependent on the clarity of the physical movements in addition
to the clarity of the narrative being delivered. While some subjects may demonstrate clarity in
both of these areas, others may demonstrate more ambiguity in one or both areas.



82

Overall reliability estimates appeared to improve and plateau over time for the
behavioural category of Incongruence. While fair reliability was found for Subject 1, Subjects 2

and 3 were returned moderate reliability estimates.

Duration

While strong levels of agreement were found across the majority of behaviours in this
category, the expectation was found for the Self Soothe behaviour. Acceptable levels of
reliability were consistently observed for Arms Crossed, Legs Crossed Tight, Pauses, and
Latency, while sequential improvements were observed for Protective Objects. Sequential
decline was observed for the Self Soothe, Duration behaviour, and further inspection and
remediation is required on the Leg Open Stance and Leg Resting on Other duration behaviours.
As with Incongruence, the duration category comprises all the duration modifiers within the
coding system. Therefore, the performance of these data depends heavily on the parent
behaviours and interpretations surrounding coder consistency and subject variability are difficult
to ascertain.

Overall reliability appeared to improve and plateau over time for the behavioural category
of Duration. While fair reliability was observed for the first subject, substantial levels of
reliability were observed for the second and third subjects.

Affect | & 11

Overall reliability was found to be Moderate for the Affect category housing Micro
Expressions and Fair for the Affect category housing Incongruent Expressions. The overall
individual affective behaviours were found to be poor in both categories, which is unsurprising,
given the complexity and level of detail required to master these domains. The exception was
found to be the incongruent expression of Happiness, which demonstrated acceptable reliability
for the third subject. Individual coder differences appeared to play a substantial role in this
variability, as it was noted that certain coders displayed a tendency to “pick up on” certain
affective displays to the neglect of others. These patterns were consistent across all three

subjects.

Current Code Recommendations

Based on the results described above, the following recommendations are made with

regard to which individual behaviours and overall categories appear to be the most reliable
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within the current coding system. At this early stage in the research program, the current system

shows extreme promise, especially with respect to the overall behavioural categories.
Individual behaviours. Floyd (1998) cautions against the interpretation of individual
behaviours. He states that these results are most useful when providing feedback to coders and

are not typically a valid representation of the reliability of the overall coding tool. However, for

the purposes of tool process and development, it is imperative to present these findings in order

to provide context to the development process. In addition to the behaviours that were found to

be consistently reliable, Table 25 also presents individual behaviours that were found to improve

in reliability over time with additional training and feedback.

Table 25

Recommended Individual Behaviours

Acceptable

Showed Improvement

lllustrators
Covering Mouth
Wiping Mouth
Hand to Eye
Hand to Nose
Hand Below Knee
Hand Clench
Hands Together
Arms Crossed
Arms Akimbo, Head
Legs Crossed Tight
Legs Open Stance
Head Side Tilt
Head Nod
Head Shake
Lip Lick
Blink
Full Eye Closure
Deep Inhale
Pause
Fillers

Laughter

Hands Symmetrical
Hands Asymmetrical
Chin Resting in Hand

Hand to Ear
Hand Shrug
Hand Stop
Protective Object
Full Shrug
Asymmetric Shrug
Head Averted
Lip Bite
Sigh
Hard Swallow
Speech Errors
Interruptions
Lack of Memory
Humor
Pardon Other
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Of particular note in Table 25 are the individual behaviours which, despite demonstrating
varying degrees of inconsistency in the coding patterns and/or subject variability, appeared to be
robust in the face of these inconsistencies. These noteworthy behaviours were: Illustrators, Hand
Below Knee, Hand Clench, Head Side Tilt, Head Nod, Head Shake, Full Eye Closure, and
Fillers. Additional behaviours yielded demonstrated improvements despite varying degrees of
inconsistency in the coding patterns and/or subject variability. These behaviours were: Hands
Symmetrical, Hands Asymmetrical, Chin Resting in Hand, Hand to Ear, Protective Object, Full
Shrug, Asymmetric Shrug, Head Averted, Lip Bite, Sigh, Speech Errors, Interruption, Humor,
and Pardon Other.

Further, more information is required for the following individual behaviours: Shielding
Eyes, Fidgeting, Arms Crossed, Legs Crossed Tight, Legs Open Stance, Leg Resting on Other,
Leg Kicking, Gaze Aversion, Biting Self, and Yawn. Although the within-subject coding patterns
were found to be stable for these individual behaviours, additional points of between-subject
comparison are needed in order to be confident in these results. Finally, the following individual
behaviours were never coded: Obscene Gesture, Biting Object, Oral Fixation Object, Cough, and
Dissociation. However, it is not uncommon for coding systems to retain rare, but theoretically
important behaviours (Floyd et al., 1998). These behaviours will be re-evaluated during
subsequent rounds of training. The individual behaviours which did not reach acceptable levels
of reliability will continue to be monitored throughout subsequent rounds of training. Reliability
estimates for these individual behaviours provide valuable information for coder training and
feedback. However, due to the overly conservative nature of the individual analyses, reliability
estimates for the behavioural groups provide a far more accurate representation of the reliability
for the present coding system.

Behavioural categories. Estimated reliability of behavioural categories is thought to be
the most representative measure of a newly developed coding system (Floyd et al., 1998). Table
26 presents a summary of the behavioural categories that maintained acceptable levels of
reliability across three subjects, as well as the behavioural categories that demonstrated

sequential improvement across three subjects.
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Table 26

Recommended Behavioral Categories

Acceptable Showed Improvement Requires Remediation
Hands Body Paralinguistics Il
Head and Shoulders Limbs* Affect |
Face and Eyes Reflexive Affect Il
Paralinguistic | Incongruence
Duration

Of note in Table 26 are the behavioural groups of Hands and Head and Shoulders. These
groups demonstrated consistent levels of acceptable reliability despite fluctuating degrees of
subject variability. However, the behavioural groups of Paralinguistics Il and both Affect
categories did not reach acceptable levels of reliability by the third round of coding. The results
for the Affect categories are unsurprising. As is described further in the limitation section,
mastery of the Facial Action Coding System (Ekman, 1997) requires an immense amount of
specialized training which was not provided to the present coding team, as time and resources
were prohibitive. This contributed to the difficulty in achieving reliability for these categories.
The behaviours which comprise the Paralinguistics I category will undergo further remediation,
as there is a great degree of variability in the coding patterns. While some coders were able to
identify the target behaviours with consistent accuracy, others were more variable in their

coding. Overall, nine of the twelve behavioural categories show a great degree of promise.

Additional Observations

In addition to the interpretation of estimated reliability, further consideration should be
given to statistical challenges, variations in individual differences (both coder and subject),
commonly confounded behaviour, and various other factors in order to better contextualize the
coding process and results.

Statistical challenges. The primary statistical challenge encountered in the current study was
that of the reliability-agreement paradox, as mentioned above. The Fleiss’ Kappa statistic, in
addition to being a conservative estimate of reliability, behaves irregularly when applied to low
frequency observations (Cicchetti & Feinstein, 1990; Falotico & Quatto, 2015; Feinstein &
Cicchetti, 1990; Gwet, 2008; Karstad et al., 2018). This restriction of range can lower IRR
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estimates because the true score variance is reduced even when the error variance remains the
same (Hallgren, 2012). Thus, the Fleiss’ Kappa statistic can severely underrepresent agreement
in cases where the subject displays a limited number of behaviours. This produces very large
values for expected agreement and comparatively lower values for reliability, even when
agreement is quite high (Floyd et al., 1998; Viera & Garret, 2005). Indeed, this current study
found that the reliability estimate generated from Fleiss’ Kappa was profoundly affected by the
prevalence of the target behaviour, wherein agreement was found to be quite high with
significantly lower reliability estimates.

Further, reliability at the specific code (individual behaviour) level has generally been found
to be an overly conservative requirement that can prolong a study such as this (Floyd et al.,
1998). Instead, the aggregate behavioural categories were investigated using the ICC analysis,
which provided a more accurate indicator of the reliability of the coding tool as a whole.
However, due to the relatively small number of individual behaviours in each category, and, in
part, due to individual differences in coding patterns, the ICC analyses occasionally produced
large confidence intervals.

Individual differences. Substantial variability with regard to within-subject coding patterns
was observed to profoundly impact reliability estimates at both the individual behaviour level,
and the aggregate behavioural category level. While the aggregate categories appeared to be
robust against these variations, a number of individual behaviours were affected. For example,
within the aggregate category of Incongruence, one coder in particular demonstrated consistently
lower levels of reliability as compared to the rest of the group. Indeed, when examining the raw
data, this coder demonstrated substantially lower rates of identifying the true instances of
incongruence as compared to her peers. At the individual behaviour level, patterns of strength
and weakness emerged when examining the raw data; It appeared that certain coders
demonstrated proficiency for coding certain behaviours but not others. Thus “Coder Dependent”
behaviours were identified in cases where reliability estimates were consistently low across three
subjects and substantial variability was found within-subject, with some coders accurately
identifying the target behaviours and others displaying consistent difficulty in target
identification. Future remediation will continue to target individual coder feedback, providing
explicit examples of target behaviours in addition to their own differential false positives.

Clarifying these behavioural nuances may help to circumvent this difficulty.
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Similarly, behaviours that were deemed “Subject Dependent” exhibited inconsistent patterns
of between-subjects reliability. For the most part, individual coding patterns remained constant
and fluctuated as a unit, resulting from individual subject differences, rather than individual
coder differences. Indeed, the decrease in reliability estimates as a result of ambiguity in the
target’s behaviour has been well documented (Floyd et al., 1998; Karstad et al., 2018), and
cannot be attributed to coder error alone. However, this is not simply a question of a particular
subject being “easier” or “harder” to code. Rather, as individuals exhibit their own unique
idiosyncratic patterns of nonverbal behaviour, it is often the case that one subject may exhibit
great clarity in hand movements while being more ambiguous with head and facial movements.
Remediation for subject-dependent behaviours will include expanding the repertoire of examples
in the AAI-NVB Manual to include these ambiguous behavioural examples.

While guided by the results of the analyses, the identification of potential coder- and subject-
dependent behaviours resulted from a close inspection of the raw data. This process represented
an invaluable step in truly understanding the underlying processes and challenges inherent in the
current study. However, as this current study includes only three subjects, additional datapoints
are necessary in order to increase confidence in these results. For example, it is difficult to
determine, at this stage, whether increases in reliability estimates during Phase 2C result from the
additional feedback and training that was provided to coders, or whether this increase was due to
individual subject differences alone. Additionally, it is difficult to determine which behaviours
are truly coder- or subject-dependent, as both levels of individual difference are likely to have
some degree of effect on each behaviour. Finally, it is likely that there exists an interaction effect
between coder and subject individual differences wherein certain coders may be able to
effectively tolerate the potential ambiguity of nonverbal behaviour, while others may not.

Common confounds and global feedback. An additional source of decreased reliability can
be attributed to commonly confounded behaviours. While some confounds were common across
all videos, others were specific to individual subjects, supporting the concept of individual
subject differences. The most commonly confounded behavioural category was found to be the
Hands category. As the codes in the AAI-NVB Manual adhere to the rule of mutual exclusivity,
behavioural exemptions required clarification. For example, there was noticeable trend in coding
the Hands Apart Asymmetrical and Symmetrical while the subject’s arms were crossed. It was

clarified that, if arms are crossed, this should be coded as Arm Crossing, and that both hands and
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arms need to be apart and in a resting position in order for the behaviour to qualify as Hands
Apart Symmetrical or Asymmetrical. Another common confound was between the Fidgeting and
Self Soothing behaviours. The nuances between the two are sometimes difficult to ascertain, and
coders were instructed to keep in mind that a self soothe behaviour displays more of a repetitive
and smooth movement quality as compared to fidgeting. Further, the Body and Object fidgeting
behaviours were merged together in Phase 2C in order reduce any additional confounds. The
Hand Above and Hand Below Knee behaviours required the clarification that the hand or hands
needed to be in a resting position, rather than just touching the knee briefly.

The third subject provided excellent opportunities to confront increased ambiguity in hand
behaviours. The Illustrators behaviour is easily confounded with many other hand movements
when the individual’s general idiosyncratic movement patterns are ambiguous relative to other
subjects. For example, Illustrators were commonly confounded with behaviours such as Hand
Shrug and Hand Stop. Coders were given concrete examples to illustrate the differences, as well
as additional literature on the function and presentation of Illustrators. As a general rule of
thumb, coders were advised to ask themselves whether the behaviour is Illustrating the narrative
or reacting to it. For example, if a subject’s narrative was describing a situation in which they
explicitly told another person to stop what they were doing, while simultaneously exhibiting the
Hand Stop behaviour, this would be coded as an Illustrator. The AAI-NVB Manual also instructs
that coders refrain from coding functional/willful movements, such as blowing their noses or
reaching for their phones to check the time. Finally, the Hand Hiding behaviour was often coded
incorrectly in cases where the camera angle and leg positions precluded a full view of the
subject’s lap. Coders were subsequently instructed not to code a behaviour as Hand Hiding in
these cases, as they were unable to ascertain if the individual was truly hiding their hands.

The second most commonly confounded category was found to be within the Paralanguage
codes. Firstly, Corrections and Speech Errors were commonly confounded with one another and
additional training was provided in order to identify the difference between the two. Corrections
tend to be more overt, with the subject explicitly indicating that they made a mistake: “Three
months ago...wait...actually, it was two months ago”. Speech Errors tend to involve a more
rapid self-correction without the subject directly drawing attention to the error. Initially, Vocal
Raises were often confounded with the subject posing a question. While this confound was

corrected in Phase 2C, an additional confound arose and numerous false positives were coded in
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cases where the subject was listing items, qualities, or descriptions. The explicit definition of
Vocal Raises includes an indication that the vocal raise occurs at the end of a sentence only, and
that it be observed in the absence of a question. Finally, Extreme Descriptions and
Generalizations were often confounded with one another as they are quite similar in nature.
Whereas Extreme Descriptions refer to a superlative such as “Worst”, “Best”, “Most”, “Least”,
Generalizations refer to the frequency at which something occurred, such as “Always” or
“Never”.

A number of false positives were also seen in behaviours involving the positioning of the
head or torso. As a general rule, when coding head tilting and torso leaning positions, a positive
observation should include a hinging at the neck or hips. Additionally, many of these behaviours
were commonly confounded with regulators. As mentioned above, regulators serve to control the
pacing of talk-turns in a conversation. While not included in the AAI-NVB Manual as a
behaviour to code, a definition and description of regulators was included to clarify any potential
confounds. Overall, the identification of these confounds allowed for unique opportunities to
provide additional training, feedback, and manual refinement. Importantly, confounds for
behaviors were typically found to remain in the same category. That is, hand behaviours were
most often confounded with other hand behaviors, head movements confounded with other head
movements, and so on. This phenomenon provides support for the decision to categorize
individual behaviors within these larger groups.

Other Considerations. Additional process considerations to the development of a novel
coding tool were noted. The identification of behaviours such as Lack of Memory,
Dismissiveness, Verbal Diversions, Generalizations, Pardon Self, Pardon Other, Humor and
Corrections require that the subject send a verbal message to the interviewer that can typically
span seconds or even minutes. Therefore, the reliability of these behaviours was substantially
diminished due to the 5-second interval data entry protocol, as the specific time-point selected
could easily vary from coder to coders. These behaviours would likely be better represented by a
frequency-only count rather than a point-by-point analysis. These variations may have also
contributed to the wide confidence interval for the Paralanguage Il behavioural category.

Limitations
Although the current study yielded promising results, there also exists a variety of

limitations. Firstly, although each member of the coding team received preliminary training and
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education in facial musculature movements, facial action units, and micro and macro facial
expressions, they are not certified through the Ekman Group on the entire Facial Action Coding
System (Ekman, 1997) due to prohibitive time and financial factors. Secondly, the present study
did not consider eye tracking, vocal behavior (tone, pace, tempo, volume), or other peripheral
aspects of nonverbal communication (Burgoon et al., 2016). By no means should the AAI-NVB
manual be considered a comprehensive list of nonverbal behaviors. The behaviours selected for
investigation were those considered to be relevant to the current study. Further, due to the small
sample size of subjects (n = 3), it was difficult to determine whether sequential improvements
could be associated with increases in training and feedback, or simply random between-subject
variance. Additional rounds of investigation are needed in this regard.

Although non-specific to the current study, all research involving observational coding is
subject to the limitations of coder bias. These biases may be influenced by a number of factors
such as individual coder differences, coding complexity, and expectation biases (Harris & Lahey,
1982). In addition to the statistical challenges outline in previous sections, the number of
individual behaviors in each behavioral category did not reach the recommended sample size for
ICC analyses. In this regard, this was constrained by the number of behaviors in the present
taxonomy and further amalgamation of categories would have potentially rendered them less
meaningful. However, this likely contributed to occasional instances of wide confidence
intervals associated with the ICC analyses. Finally, it is possible that there exists a paucity of
heterogeneity, as all AAI video recordings were collected at a mental health clinic located in a

relatively affluent area.

Future Directions
As previously stated, the current study represents the first phase in a larger research

program designed to address the following questions: (1) What is the relationship between the
identified nonverbal behaviours and adult attachment style? (2) What is the relationship between
the identified nonverbal behaviours and in participants with early relational trauma? (3) Do
certain distinct nonverbal behaviours have a tendency to cluster together across individuals? (4)
Is it possible to apply this coding system outside of the AAI context? If so, (5) can this coding
system be applied to transdiagnostic identification of mental health difficulties? However, in
order to address these subsequent questions, it is imperative that nonverbal behaviours be

carefully identified and categorized and that these behaviours can be reliably identified across
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multiple coders. As such, we aim to immediately continue the process of manual refinement and
coder training until such time as each behavioural category reaches acceptable levels of
reliability. Targeted individual coder training will be implemented to address the coder-
dependent behaviours and a larger breadth of examples within the AAI-NVB Manual will be
created to contend with behaviours that appear to vary across subjects due to individual subject
differences. Additionally, statistical simulations will be run to test other analytical approaches in
order to find an approach that more accurately fits the data. Once acceptable levels of reliability
have been achieved across the entirety of the coding tool, coders will be randomly assigned the
remainder of the videos in the AAI catalogue and the resultant data will be employed to address

the future goals above.

Conclusion
The present study represents the first stage of a larger research program that ultimately

aims to validate a new nonverbal coding tool against the original coding of the AAI in order to
examine similarities and differences between content that is delivered verbally, versus content
that “leaks” nonverbally. Through the coding of video-recorded AAls, specific nonverbal
behaviours and behavioural categories provided evidence to support the assumption that these
identified behaviours can be catalogued and reliably coded.

Importantly, it was noted that careful consideration should be given to the individual
differences between coders and coding style, and between the subjects themselves. Not every
individual subject will display behaviours in the same way, just as not every individual coder
will be primed to identify those behaviours in the same way. Though some behaviours appear to
be impervious to these differences, other behaviours are more susceptible. Therefore, it is
important to be sensitive to these differences in order to provide thoughtful feedback and training
to the coding team. Additionally, providing coder support and constructive feedback is
imperative to the success of developing a novel coding tool. Finally, it is vital to appreciate the
intricacies of human behaviour (both verbal and nonverbal) and to ensure that each behaviour is
clearly outlined and fully understood by the coding team.

The implications of this study are threefold. Firstly, this study will help to more
effectively align the AAI with the theoretical underpinnings of attachment. The SSP, which the
AAIl is modelled after, was behaviourally based on the biological function of infant-mother

attachment and aligned with Bowlby’s proposition of attachment as a behavioural system. Thus,
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returning to the ethological-evolutionary foundation of attachment theory is imperative, and will
better align the AAI with its attachment and evolutionary roots.

Secondly, the present study fills the methodological gaps that previously existed within
the three studies that attempted to investigate nonverbal behaviour within the context of the AAI
(Karlsson, 2005; Lambert 2012; Roisman et al., 2004). A nonverbal baseline was established to
assess nonverbal behaviour in periods of neutrality versus periods of attachment activation, inter-
rater reliability was utilized to bolster the utility of this instrument, and a larger cross-section of
nonverbal codes was considered.

Lastly, the present study shows promise for the potential clinical utility of improved
identification of attachment difficulties. Based on the coding completed to date, there is evidence
to support that the majority of these behavioural categories can be coded reliably, thus the
potential for the further development of a reliable tool for nonverbal behaviour appears
promising. As this research program progresses and thematic and temporal behavioural clusters
are identified, we hope to discover groups of behaviours that are indicative of specific
attachment difficulties, adding valuable information for identification and early intervention of

attachment related difficulties.
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Complete Accounting of Phase 2C (Current) AAI-NVB Manual Behaviors

Table A.1
Current AAI-NVB Manual Behaviours and Ethogram
Behavior Modifier 1 Modifier 2
lllustrator
: Symmetrical
Hands Apart, Resting Asymmetrical
Cover Mouth
Hand to Mouth Wiping/Rubbing
Hand to Eye
Hand to Forehead or Forehead Touching/Rubbing Chin
Chin Chin Resting Chin
Hand to Ear

Hand to Nose
Hand to Knee
Hand Clench
Hand Shrug

Hand Stop

Hand Scratch/Pinch/Pick
Hands Together
Protective Object?

Self Soothe?

Hand Hiding
Hand Dismiss
Shielding Eyes
Obscene Gesture
Trunk

Arms Crossed?
Arms Akimbo

Legs

Leg Kicking
Shrug

Fidgeting
Tilt

Above knee — Upper thigh
Holding below or on kneecap

Incongruent — Yes
Incongruent — No

Neck Covered — Yes
Repetitive
Holding/Hugging

Leaning Forward
Leaning Back
Leading Side
Rotated Away

On Hip
On Head
Crossed Tight
Open Stance
One leg resting on other
Tucked on Seat
Knees Up
Other

Full Shrug
Without Arms
Asymmetric

Side Tilt
Tilt Up
Tilt Down

Incongruent — Yes
Incongruent — No
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Nod
Shake

Averted

Lip Bite

Lip Lick
Pursed Lips
Biting

Oral Fixation

Micro Expression

Incongruent Expression

Eye Shift
Eye Closure/Blinking

Eye Rolling
Deep
Inhale/Yawn/Sigh/Sniff

Clear Throat/Cough/Gulp

Pauses?

Latency?

Fillers
Speech Errors
Laughter

Vocal Raises
Interruptions
Corrections
Diversions
Generalization
Lack of Memory

Tilt Down and Away
Incongruent — Yes
Incongruent — No
Incongruent — Yes
Incongruent — No

Self Bite
Object Bite
Self
Object
Happiness
Sadness
Anger
Fear
Surprise
Contempt
Disgust
Happiness
Sadness
Anger
Fear
Surprise
Contempt
Disgust
Neutral

Blink
Full Closure

Yawn
Sigh
Deep Inhale
Sniff
Clearing
Coughing
Hard Swallow
Silent
Filled
Dissociation
Silent
Filled
Dissociation

Incongruent — Yes
Incongruent — No

Recovered — Yes
Recovered — No

Masking (With Expression)
Neutralized

Happiness — Expected
Sadness — Expected
Anger — Expected
Fear — Expected
Surprise — Expected
Contempt — Expected
Disgust — Expected
Neutral - Expected

Reasons — Yes
Reasons — No
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Dismissive
Humor Incongruent — Yes
Incongruent — No
Extreme Descriptions
Pardons Self Pardon
Other Pardon

a|ndicates that the behaviour is a state event and should be coded with both start- and endpoints.
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Appendix B
Sequential Changes to the AAI-NVB Manual: Phases 2A-2C

Table B.1

Sequential Changes to the AAI-NVB Manual: Phases 2A-C

CODE FACTOR Phase 1 Phase 2A Phase 2B Phase 2C
CATEGORY: HANDS v v v
CM Covering Mouth v v v
H2E Hand to Eye v v V4
H2F Hand to Forehead v v v
H2N Hand to Nose v v v
H2R Hand to Ear v v v
HAA Hands Apart Asymmetrical v v V4
HAS Hands Apart Symmetrical v v v
HAK Hand Above Knee v v v
HBK Hand Below Knee v v v
HC Hands Clench v v v
HD Hand Dismiss v v v
HHi Hand Hiding v v v
HRC Chin Resting on Hand v v v
HSh Hand Shrug v v v
HSPP Hand Scratch, Pick, Pinch v v v
HSto Hand Stop v v v
HT Hands Together v v v
HTC Hand Touching Chin v v v
1l lllustrator v v v
0G Obscene Gesture v v v
SE Shielding Eyes v v v
SS Self Soothe, Repetitive Motion v v v v
SS BH Self Soothe, Body Holding v v v
SS_NC Self Soothe, Neck Covered v v v
WM Wiping Mouth v v v
FO Fidget Object v v
CATEGORY: BODY v v v
FDG Fidgeting v v
BF Body Fidget v v

LBA Leaning Back v v v
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CODE FACTOR Phase 1 Phase 2A Phase 2B Phase 2C
LF Leaning Forward v v v
LS Leaning Side v v v
PO Protective Object v v v v
RA Rotated Away v v v
CATEGORY: LIMBS v v v
AAHi Arms Akimbo, Hips v v v
AAHe Arms Akimbo, Head v v v
KU Knees Up N
LCT Legs Crossed Tight v
LK Leg Kicking v v v
LO Legs Other v
LOS Legs Open Stance N
LRO Legs Resting on Other v
TOS Tucked on Seat v
AC Arms Crossed v
OAC One Arm Crossed v v
TAC Two Arms Crossed v v
CATEGORY: HEAD AND SHOULDER v v v
AS Asymmetric Shrug v v v
FS Full Shrug v v v
SWA Shrug without arms v v v
HA Head Averted v v v
HDA Tilt Down and Away v v v
HN Head Nod v v v
HS Head Shake v v v
HTD Tilt Down v v v
HTU Tilt Up v v v
HST Side Tilt v v v
CATEGORY: INCONGRUENCE v v v v
AS_In Asymmetrical Shrug, Incongruent v v v
FS_In Full Shrug, Incongruent v v v
SWA_In  Shrug without Arms, Incongruent v v v
HSh_In Hand Shrug Incongruent v v v
H_In Humour, Incongruent v v v
HN_In Head Nod, Incongruent v v v
L In Laughter, Incongruent v v v
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CODE FACTOR Phase 1 Phase 2A Phase 2B Phase 2C
HS In Head Shake, Incongruent v v v
HSto_In  Hand Stop, Incongruent v v
HD_In Hand Dismiss, Incongruent v v
HDA In  Tilt Down and Away, Incongruent v v
OG_In Obscene Gesture, Incongruent v v
CATEGORY: DURATION v v v
SS D Self Soothe, Duration v v v v
PO_D Protective Object, Duration v v v v
LCT D Legs Crossed Tight, Duration v
LOS D Legs Open Stance, Duration N
LRO D Legs Resting on Other, Duration v
TOS D Tucked on Seat, Duration Vv
KU D Knees Up, Duration v
LO_D Legs Other, Duration v
Dist D Dissociation, Duration v v v V4
AC_D Arms Crossed, Duration v
OAC D One Arm Crossed, Duration v v
TAC_D Two Arms Crossed, Duration v v
P D Pause, Duration v v v v
LAT_D Latency, Duration v v v v
CATEGORY: FACE & EYES v v v
LB Lip Bite v v v
LL Lip Lick, Smack, Mouth Movement v v v
PL Pursed Lips v v v
BS Biting Self v v v
OFS Oral Fixation Self v v v
OFO Oral Fixation Other v v v
BO Biting Object v v v
GA Gaze Aversion v v
ELA Eyes Looking Away v v
B Blink v v v
FEC Full Eye Closure v v v
ER Eye Rolling v v v
ES Eyes Searching v v
CATEGORY: OTHER v v v
DI Deep Inhale v v v
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CODE FACTOR Phase 1 Phase 2A Phase 2B Phase 2C
S Sigh v v v
Y Yawn v v v
Sn Sniff v v v
C Coughing v v v
CT Clearing Throat v v v
HSW Hard Swallow v v v
CATEGORY: PARALINGUISTICS 1 v v v
Dis Dissociation v v v v
F Fillers v v v v
SErr Speech Errors v v v
L Laughter v v v V4
VR Vocal Raises v v v
I Interruptions v v V4
P Pause v v v v
LAT Latency v v v V4
SC Scoff v v
CATEGORY: PARALINGUISTICS 2 v v v
Cor Corrections v v v
VD Verbal Diversions v v v v
G Generalizations v v v v
LM Lack of Memory v v v v
LM_Rc Lack of Memory, Recovered v v v
LM_Re Lack of Memory, Reasons v v v
DM Dismissive v v v v
H Humour v v v v
ED Extreme Descriptions v v v
PS Pardon, Self v v v
POt Pardon, Other v v v
SAR Sarcasm v v
CATEGORY: AFFECT 1 v v v
ME Micro Expression v v v
MEM Micro Expression Masking v v
MEN Micro Expression Neutralized v v
ME_Hap Micro Expression, Happiness v
ME_Sad Micro Expression, Sadness v
ME_Ang Micro Expression, Anger v
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CODE FACTOR Phase 1 Phase 2A Phase 2B Phase 2C
ME_Fe Micro Expression, Fear v
ME_Sur  Micro Expression, Surprise N
ME_Con Micro Expression, Contempt v
ME_Dis Micro Expression, Disgust N
MEM_Hap Micro Expression Mask, Happiness v
MEM_Sad Micro Expression Mask, Sadness N
MEM_Ang Micro Expression Mask, Anger v
MEM_Fe Micro Expression Mask, Fear v
MEM_Sur Micro Expression Mask, Surprise v
MEM_Con Micro Expression Mask, Contempt v
MEM_Dis Micro Expression Mask, Disgust v
MEM_Neu Micro Expression Mask, Neutral v
CATEGORY: AFFECT 2 v v V4
IE Incongruent Expression v v
IEE Incongruent Expression Expected v v
IE_Hap Incongruent Expression, Happiness v
IE_Sad Incongruent Expression, Sadness v
IE_Ang Incongruent Expression, Anger v
IE_Fe Incongruent Expression, Fear v
IE_Sur Incongruent Expression, Surprise v
IE_Con Incongruent Expression, Contempt v
IE_Dis Incongruent Expression, Disgust v
IE_Neu Incongruent Expression, Neutral v
IEE_Hap Incongruent Expression Expected, Happiness v
IEE_Sad Incongruent Expression Expected, Sadness v
IEE_Ang Incongruent Expression Expected, Anger v
IEE_Fe Incongruent Expression Expected, Fear v
IEE_Sur Incongruent Expression Expected, Surprise v
IEE_Con Incongruent Expression Expected, Contempt v
IEE_Dis  Incongruent Expression Expected, Disgust v
IEE_Neu Incongruent Expression Expected, Neutral v
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Table C.1
Intraclass Correlation Results for each Behavioural Category Across for Three Subjects
Group Subject 1 Subject 2 Subject 3

IcC Cl (95%) IcC Cl (95%) IcC Cl (95%)
Hands 0.8 0.702, 0.886 0.705 0.581, 0.824 0.881 0.81,0.937
Body 0.146 -0.007, 0.612 0.0482 -0.04, 0.433 0.855 0.662, 0.974
Limbs 0.305 0.088, 0.759 0.494 0.22,0.867 0.117° -0.014, 0.431
H&S 0.721 0.519, 0.901 0.875 0.75,0.96 0.503 0.271,0.789
Incongruence 0.342 0.25, 0.456 0.467 0.368, 0.579 0.484 0.233,0.813
Duration 0.353 0.138,0.725 0.686 0.452, 0.906 0.724 0.548, 0.879
Face & Eyes  0.915 0.835,0.97 0.944 0.888, 0.98 0.843 0.701, 0.945
Other 0.342 0.128,0.743 0.413 0.175,0.794 0.523 0.25, 0.856
Para 1l 0.676 0.452, 0.89 0.830 0.665, 0.949 0.690 0.473, 0.888
Para 2 0.386 0.198, 0.67 0.370 0.187, 0.657 0.356 0.156, 0.667
Affect 1 0.440 0.25, 0.687
Affect 2 0.301 0.142,0.551

20.759 without leg kicking
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Behavior M Mdn SD Min Max Skew Kurt
Phase 2A: Subject 1
lllustrators 60.7 62 22.221 23 98 -0.137 -0.143
Hands 0.3 0 0.483 0 1 1.035 -1.224
Hands 1.6 1 2.221 0 7 1.85 3.593
Covering Mouth 1 1 0.471 0 2 0 4.5
Wiping Mouth 0.8 1 0.422 0 1 -1.779 1.406
Hand to Eye 0.7 1 0.483 0 1 -1.035 -1.224
Hand to 0.3 0 0.483 0 1 1.035 -1.224
Hand Touching 0.5 0 0.85 0 2 1.358 0.107
Chin Resting in 0.3 0 0.675 0 2 2.277 4.765
Hand to Ear 0.1 0 0.316 0 1 3.162 10
Hand to Nose 15 2 0.85 0 2 -1.358 0.107
Hand Above 2.1 15 2.601 0 9 2.42 6.675
Hand Below 1.7 15 1.059 0 3 0.042 -1.238
Hand Clench 1 0.5 1.155 0 3 0.541 -1.393
Hand Shrug 5.8 4.5 6.179 0 22 2.286 6.258
Hand Stop 1 0 1.491 0 4 1.258 0.257
Hand Scratch, 8.4 75 7.989 0 25 1.05 0.881
Hands Together 33.2 34 10.942 17 51 0.146 -0.911
Self Soothe 20.9 12.5 17.729 5 65 2.021 4.318
Neck Covered 0.1 0 0.316 0 1 3.162 10
Body Holding 45 3.5 4.95 0 15 1.33 1.139
Hands Hiding 3 3 2.494 0 -0.107 -1.859
Hand Dismiss 1.1 0.5 1.287 0 0.556 -1.576
Shielding Eyes - - - - - - -
Obscene Gesture - - - - - - -
Fidget Object 7 55 7.04 0 21 1.132 0.476
Phase 2B: Subject 2

lllustrators 71.8 54 43.006 26 140 0.863 -1.029
Ijands N i i - - - -
Hands 10.2 2.5 16.349 0 42 1.606 1.055
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Behavior M Mdn SD Min Max Skew Kurt
Covering Mouth 22.6 23.5 6.31 8 29 -1.472 2.451
Wiping Mouth 2.2 25 1.229 0 4 -0.467 -0.544
Hand to Eye 1.2 1 0.789 0 3 1.29 2.985
Hand to 1.6 1.5 0.966 0 3 0.111 -0.623
Hand Touching 1 1 0.943 0 3 0.994 1.185
Chin_Resting in - - - - - - -
Hand to Ear 0.3 0 0.483 0 1 1.035 -1.224
Hand to Nose 12.6 13 2.119 8 15 -1.094 1.414
Hand Above 0.3 0 0.483 0 1 1.035 -1.224
Hand Below 0.5 0.5 0.527 0 1 0 -2.571
Hand Clench 1.1 0.568 0 2 0.091 1.498
Hand Shrug 3.3 4.473 0 14 1.745 3.185
Hand Stop 0.2 0 0.422 0 1 1.779 1.406
Hand Scratch, 2.5 15 3.659 0 12 2.254 5.78
Hands Together - - - - - - -
Self Soothe 2 2 1.414 0 5 0.884 1.226
Neck Covered - - - - - - -
Body Holding - - - - - - -
Hands Hiding 0.1 0 0.316 0 1 3.162 10
Hand Dismiss 0.4 0 0.699 0 2 1.658 2.045
Shielding Eyes - - - - - - -
Obscene Gesture - - - - - - -
Fidget Object 0.5 0 0.85 0 2 1.358 0.107

Phase 2C: Subject 3

lllustrators 101 102 30.742 58 145 0.018 -1.358
Hands 5 6 2.915 1 9 -0.317 -0.475
Hands 3 3 1.727 0 5 -0.191 -0.564
Covering Mouth 4 4 1.414 1 5 -0.808 -0.229
Wiping Mouth 3 3 0.916 2 5 0.488 0.421
Hand to Eye 4 4 1.669 0 5 -1.936 4.175
Hand to 1 1 0.756 0 2 0 -0.7
Hand Touching 0 0 0.463 0 1 1.44 0
Chin Resting in 1 0 0.756 0 2 1.323 0.875
Hand to Ear 1 1 0.463 0 1 -1.44 0
Hand to Nose 2 2 1.282 0 4 0.611 -0.021
Hand Above 1 1 1.309 0 3 1.018 0.7
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Behavior M Mdn SD Min Max Skew Kurt
Hand Below 2 2 0.744 0 2 -1.951 3.205
Hand Clench 4 4 1.885 2 7 0.275 -1.483
Hand Shrug 9 9 4.432 2 17 0.458 1.27
Hand Stop 4 4 3.068 1 11 1.547 3.213
Hand Scratch, 3 2 3.251 0 10 2.128 5.078
Hands Together 37 37 10.716 17 51 -0.458 0.715
Self Soothe 0 0 0.354 0 1 2.828 8
Neck Coverered - - - - - - -
Body Holding 0 0 0.354 0 1 2.828 8
Hands Hiding 10 3 16.848 2 51 2.684 7.342
Hand Dismiss 0 2.504 0 7 2.054 4.054
Shielding Eyes 0 0 0.463 0 1 1.44 0
Obscene Gesture - - - - - - -
Fidget Object
Table E.2
Descriptive Statistics for the Body Behaviours in Each Phase

Behavior M Mdn SD Min Max Skew Kurt

Phase 2A: Subject 1
Lean Forward 1.5 1.5 1.08 0 3 0 -1.032
Lean Back 1.2 1 1.135 0 3 0.661 -0.709
Lean Side 0.4 0 0.699 0 2 1.658 2.045
Rotate Away 0.4 0 0.699 0 2 1.658 2.045
Protective Object 1.8 0 5.692 0 18 3.162 10
Body Fidget 8.3 35 12.746 0 42 2.472 6.47
Fidgeting

Phase 2B: Subject 2
Lean Forward 0.4 0 0.843 0 2 1.779 1.406
Lean Back 0.7 0.5 0.823 0 2 0.687 -1.043
Lean Side 1.1 0 2.807 0 9 3.038 9.395
Rotate Away - - - - - - -
Protective Object - - - - - - -
Body Fidget 4.5 0.5 10.835 0 35 3.04 9.403
Fidgeting

Phase 2C: Subject 3
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Behavior M Mdn SD Min Max Skew Kurt
Lean Forward 3 1 4.324 0 12 1.626 2.276
Lean Back 4 4 4 0 11 0.732 -0.523
Lean Side 6 4 6.833 0 20 1.373 1.888
Rotate Away 1 0 1.753 0 2.627 7.027
Protective Object 1 1 1.389 0 1.12 1.106
Body Fidget
Fidgeting 54 53 18.843 24 82 -0.081 -0.567
Table E.3
Descriptive Statistics for the Limbs Behaviours in Each Phase
Behavior M Mdn SD Min Max Skew Kurt

Phase 2A: Subject 1
Arms Crossed
One Arm Crossed 2.7 1.5 3.164 0 8 0.791 -1.137
Two Arms 1.2 1.5 0.919 0 -0.473 -1.807
Arms Akimbo 0.5 0.5 0.527 0 1 0 -2.571
Arms Akimbo - - - - - - -
Légs Crossed
[éds Open
I:e_g Resting on
Tucked on Seat
Leg Kicking - - - - - - -
Knees Up
Legs Other

Phase 2B: Subject 2
Arms Crossed
One Arm Crossed - - - - - - -
Two Arms - - - - - - -
Arms Akimbo 0.7 1 0.675 0 2 0.434 -0.283

Arms Akimbo
Légs Crossed
Eegjs Open

I;e_g Resting on
Tucked on Seat

Leg Kicking




121

Behavior M Mdn SD Min Max Skew Kurt
Knees Up
Legs Other
Phase 2C: Subject 3
Arms Crossed 3 3 0.744 2 4 0.824 -0.152
One Arm Crossed
Two Arms
Arms Akimbo - - i i ; - -
Armé Akimbo - - - - - - -
Legs Crossed 4 4 1.768 0 5 -1.309 1.68
Legs Open 1 1 0.463 0 1 -1.44
Leg Resting on 0 0 1.061 0 3 2.828
Tucked on Seat - - - - - - -
Leg Kicking 8 2 15.25 0 45 2.757 7.694
Knees Up - - - - - - -
Legs Other - - - - - - -
Table E.4
Descriptive Statistics for the Head and Shoulders Behaviours in Each Phase
Behavior M Mdn SD Min Max Skew Kurt
Phase 2A: Subject 1
Full Shrug 0.3 0 0.675 0 2 2.277 4.765
Shrug Without 2 2 1.563 0 0 -1.782
Asymmetric Shrug 0.9 05 1.101 0 0.863  -0.522
Head Side Tilt 18.4 19 10.926 6 42 0.989 1.207
Head Tilt Up 5.8 55 3.615 1 13 0.661 0.3
Head Tilt Down 0.5 0 0.707 0 2 1.179 0.571
Head Down Away 0.6 0 0.843 0 1.001 -0.665
Head Nod 39.1 34.5 19.365 13 68 0.408 -1.075
Head Shake 13.6 135 4,742 6 22 0.234 -0.099
Head Averted 8.8 8.5 5.493 0 18 0.1 -0.474
Phase 2B: Subject 2
Full Shrug - - - - - - -
Shrug Without 0.2 0 0.422 0 1 1.779 1.406
Asymmetric Shrug 0.2 0 0.422 0 1 1.779 1.406
Head Side Tilt 15.8 10.5 10.768 4 34 0.65 -1.169
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Behavior M Mdn SD Min Max Skew Kurt
Head Tilt Up 1 0 1.333 3 0.703 -1.577
Head Tilt Down 1.3 0.5 2.058 1.793 2.425
Head Down Away - - - - - - -
Head Nod 48.8 50.5 13.011 30 67 -0.204 -1.144
Head Shake 26.6 27.5 9.143 13 40 -0.226 -1.022
Head Averted 1.7 0.5 2.584 0 8 191 3.713
Phase 2C: Subject 3
Full Shrug 1.642 0 -0.254 -1.963
Shrug Without 1.923 0 0.897 0.59
Asymmetric Shrug 4 2 4.291 0 11 0.823 -0.98
Head Side Tilt 45 50 17.204 17 67 -0.702 -0.506
Head Tilt Up 11 2 17.203 41 1.455 0.153
Head Tilt Down 14 4 21.299 61 1.982 3.668
Head Down Away 5 0 7.873 20 1.546 0.981
Head Nod 38 26 25.707 20 98 2.333 5.774
Head Shake 23 21 11.145 43 0.528 0.838
Head Averted 17 18 10.011 30 -0.455 -0.488
Table E.5
Descriptive Statistics for the Face and Eyes Behaviours in Each Phase
Behavior M Mdn SD Min Max Skew Kurt
Phase 2A: Subject 1
Lip Bite 0.1 0 0.316 0 1 3.162 10
Lip Lick 19.3 18 11.499 6 40 0.671 -0.383
Pursed Lips 10.9 10 8.225 0 29 1.05 1.696
Biting Self - - - - - - -
Biting Other - - - - - - -
Oral Fixation Self - - - - - - -
Oral Fixation - - - - - - -
Gaze Aversion
Eyes Looking 65.4 56.5 48.635 14 166 1.198 0.861
Eyes Searching 18.3 6.5 24.046 0 73 1.44 1.918
Blink 385.6 391.5 96.918 179 510 -0.914 1.457
Full Eye Closure 30.8 22.5 20.66 11 76 1.293 1.312
Eye Rolling 6.1 15 9.927 0 31 2.107 4.536
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Behavior M Mdn SD Min Max Skew Kurt
Phase 2B: Subject 2
Lip Bite 0.6 0 1.075 0 3 1.691 1.864
Lip Lick 12.4 13 7.321 0 24 -0.238 -0.27
Pursed Lips 2.6 1.5 2.716 0 7 0.945 -0.754
Biting Self - - - - - - -
Biting Other - - - - - - -
Oral Fixation Self 1.6 0 5.06 0 16 3.162 10
Oral Fixation - - - - - - -
Gaze Aversion
Eyes Looking 37 31 26.891 0 77 0.206 -1.411
Eyes Searching 12.9 5 13.916 0 41 0.999 -0.026
Blink 328.1 336 70.848 151 401 -1.855 4.679
Full Eye Closure 12.9 115 11.06 0 31 0.66 -0.779
Eye Rolling 0.9 0 2.183 0 7 2.961 9.005
Phase 2C: Subject 3
Lip Bite 1 1 0 1 1 #DIV/0! #DIV/0!
Lip Lick 18 18 5.33 8 24 -0.639 0.416
Pursed Lips 11 8 10.809 0 33 1.438 2.071
Biting Self 0 0 0.354 0 1 2.828 8
Biting Other 0 0 0 0 0 #DIV/0! #DIV/0!
Oral Fixation Self 1 0 1.727 0 5 2472 6.375
Oral Fixation 0 0 0 0 0 #DIV/O! #DIV/O!
Gaze Aversion 206 180 118.616 44 373 0.233 -1.407
Eyes Looking
Eyes Searching
Blink 328 324 93.97 195 451 -0.109 -1.601
Full Eye Closure 29 15 27.422 4 83 1.268 0.764
Eye Rolling 4 3 3.546 0 10 0.641 -0.414
Table E.6
Descriptive Statistics for the Reflexive Behaviours in Each Phase
Behavior M Mdn SD Min Max Skew Kurt
Phase 2A: Subject 1
Deep Inhale 5.9 5 5.466 0 20 2.139 5.703
Sigh 3.2 3 3.048 0 9 0.764 -0.122
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Behavior M Mdn SD Min Max Skew Kurt
Yawn - - - - - - -
Sniff 2.4 1 3.307 0 9 1.219 0.002
Clear Throat 3.9 4 1.663 1 7 0.377 0.921
Cough - - - - - - -
Hard Swallow 1 0 1.7 0 5 1.867 2.931
Phase 2B: Subject 2
Deep Inhale 2.9 2.846 0 1.536 1.537
Sigh 0.5 0.972 0 2.27 5.356
Yawn - - - - - - -
Sniff 0.3 0 0.675 0 2 2.277 4.765
Clear Throat 0.2 0 0.422 0 1 1.779 1.406
Cough - - - - - - -
Hard Swallow - - - - - - -
Phase 2C: Subject 3
Deep Inhale 26 23 22.123 1 72 1.341 2.106
Sigh 3 2 2.563 0 8 1.56 3.028
Yawn 0 0 0.744 0 2 1.951 3.205
Sniff 1 0 1.069 0 3 2.339 5.469
Clear Throat 0 0 0.354 0 1 2.828 8
Cough - - - - - - -
Hard Swallow 10 10 7.249 0 22 0.269 -0.111
Table E.7
Descriptive Statistics for the Paralinguistics | Behaviours in Each Phase
Behavior M Mdn SD Min Max Skew Kurt
Phase 2A: Subject 1
Pause 20.6 18.5 12.322 6 52 1.998 5.356
Latency 4.6 4.5 2.591 1 10 0.744 0.937
Dissociation - - - - - - -
Fillers 70.9 58 37.96 31 162 1.702 3.355
Speech Errors 10 6.5 12.009 0 36 1.211 1.063
Laughter 22.2 23 6.812 11 33 -0.376 -0.035
Vocal Raises 12.3 7 12.41 0 29 0.452 -1.953
Interruptions 2.8 2 3.084 0 11 2.45 6.777

Scoff
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Behavior M Mdn SD Min Max Skew Kurt
Phase 2B: Subject 2
Pause 13.7 12 8.706 3 30 0.993 0.224
Latency 5.4 6 3.627 1 12 0.347 -0.562
Dissociation - - - - - - -
Fillers 60.7 58.5 19.664 37 102 0.986 1.202
Speech Errors 11.4 7.5 10.501 1 32 1.099 0.154
Laughter 0.1 0 0.316 0 1 3.162 10
Vocal Raises 9.5 7 9.478 0 24 0.671 -1.324
Interruptions 0.6 0 1.075 0 3 1.691 1.864
Scoff - - - - - - -
Phase 2C: Subject 3
Pause 17 10 15.104 6 51 1.951 4.037
Latency 2 1 2.712 0 8 2.183 4.965
Dissociation - - - - - - -
Fillers 99 92 43.494 55 174 0.669 -0.686
Speech Errors 57 54 33.093 19 120 0.958 0.92
Laughter 10 11 1.768 12 -0.967 0.522
Vocal Raises 8 3 13.435 0 40 2.511 6.604
Interruptions 11 8 9.015 2 27 0.904 -0.46
Scoff
Table E.8
Descriptive Statistics for the Paralinguistics Il Behaviours in Each Phase
Behavior M Mdn SD Min Max Skew Kurt
Phase 2A: Subject 1
Corrections 1.6 15 1.897 0 1.454 2.482
Verbal Diversions 1.7 0 2.791 0 7 1.191 -0.437
Generalizations 5.1 55 3.635 0 11 0.125 -1.145
Lack of Memory 5.3 6.5 3.129 0 9 -0.973 -0.133
Recovered 0.7 0 1.337 0 4 2.076 4.059
Reasons 1.7 1 1.494 0 4 0.639 -0.992
Dismissiveness 15 0 2.273 0 6 1.348 0.49
Humor 3.4 3 2.503 0 7 0.015 -1.333
Extreme 11 0 1.663 0 4 1.253 -0.037
Pardon Self 0.3 0 0.949 0 3 3.162 10
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Behavior M Mdn SD Min Max Skew Kurt
Pardon Other 0.2 0 0.422 0 1 1.779 1.406
Sarcasm 0.2 0 0.632 0 2 3.162 10
Phase 2B: Subject 2
Corrections 15 2 1.179 0 3 -0.255 -1.44
Verbal Diversions 1.7 0 2.359 0 6 0.956 -0.703
Generalizations 1.9 2 1.663 0 5 0.377 -0.447
Lack of Memory 4.1 3.5 2.079 2 8 0.67 -0.609
Recovered 1 0.5 1.155 0 3 0.541 -1.393
Reasons 1.7 1 1.889 0 5 0.663 -1.145
Dismissiveness 0.8 0 1.317 0 3 1.183 -0.577
Humor 0.5 0 0.972 0 3 2.27 5.356
Extreme 0.1 0 0.316 0 1 3.162 10
Isardoh éelf - - - - - - -
Pardon Other 0.8 0.5 1.229 0 4 2.261 5.879
Sarcasm - - - - - - -
Phase 2C: Subject 3
Corrections 1 1 1.753 0 4 1.194 -0.388
Verbal Diversions 7 6 6.886 1 18 1.058 -0.5
Generalizations 10 7 8.084 2 24 0.807 -0.875
Lack of Memory 5 5 2.138 1 7 -0.292 -0.905
Recovered 1 1 0.744 0 2 0.824 -0.152
Reasons 1 1 0.991 0 3 1.486 2.973
Dismissiveness 3 2 2.56 0 8 1.374 2.553
Humor 2 1 1.246 1 4 0.895 -1.132
Extreme 8 5 8.502 0 22 0.718 -1.199
E’ardoﬁ éelf - - - - - - -
Pardon Other 6 6 4.027 0 13 0.23 0.208
Sarcasm
Table E.9
Descriptive Statistics for the Incongruent Behaviours in Each Phase
Behavior M Mdn SD Min Max Skew Kurt
Phase 2A: Subject 1
Full Shrug 0.1 0 0.316 0 1 3.162 10
Shrug Without 0.4 0 0.516 0 1 0.484 -2.277
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Behavior M Mdn SD Min Max Skew Kurt
Asymmetric Shrug 0.1 0.316 0 1 3.162 10
Head Nod 0.4 0.516 0 1 0.484 -2.277
Head Shake 54 6 2.319 1 8 -0.944 0.24
Humor 0.8 0.5 0.919 0 2 0.473 -1.807
Hand Shrug 11 0 1.729 0 5 1.584 1.862
Hand Stop 0.4 0 0.516 0 1 0.484 -2.277
Laughter 7.2 6 7.177 0 21 0.789 -0.372
Head Down and 0.2 0 0.422 0 1 1.779 1.406
Hand Dismiss 0.6 0 0.966 0 3 1.959 4.187
Obscene Gesture - - - - - - -
Phase 2B: Subject 2
Full Shrug - - - - - - -
Shrug Without 0.1 0 0.316 0 1 3.162 10
Asymmetric Shrug - - - - - - -
Head Nod 0.1 0 0.316 0 1 3.162 10
Head Shake 6.9 6 6.027 0 16 0.374 -1.494
Humor - - - - - - -
Hand Shrug 0.3 0 0.483 0 1 1.035 -1.224
Hand Stop 0.1 0 0.316 0 1 3.162 10
Laughter - - - - - - -
Head Down and - - - - - - -
Hand Dismiss - - - - - - -
Obscene Gesture - - - - - - -
Phase 2C: Subject 3
Full Shrug 1 2 1.302 0 0.105 -1.922
Shrug Without 2 2 2.07 0 1.159 0.812
Asymmetric Shrug 3 2 3.926 0 10 0.835 -0.84
Head Nod 3 3 3.227 0 9 0.701 -0.141
Head Shake 13 13 8.28 0 26 0.17 -0.102
Humor 1 1 1.488 0 3 0.477 -2.249
Hand Shrug 8 9 4.853 0 17 0.219 1.708
Hand Stop
Laughter 8 9 2.825 3 12 -0.763 0.853

Head Down and
Hand Dismiss

Obscene Gesture
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Descriptive Statistics for the Duration Behaviours in Each Phase
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Behavior M Mdn SD Min Max Skew Kurt
Phase 2A: Subject 1

Self Soothe 291.8 238.5 202.467 21 733 1.041 1.508

Protective Object 9.1 0 28.777 0 91 3.162 10

Arms Crossed

One Arm Crossed 101 5 212.277 674 2.648 7.328

Two Arms 76.1 20 134.973 435 2.508 6.674

Legs Crossed

Leg Open Stance

Leg Resting on

Tucked on Seat

Knees Up

Leg Other

Pause 179.3 168.5 79.089 68 376 1.693 4.941

Latency 52.6 15 68.998 2 188 1.194 -0.165

Dissociation - - - - - - -
Phase 2B: Subject 2

Self Soothe 20.3 18.5 11.166 0 44 0.511 2.545

Protective Object - - - - - - -

Arms Crossed

One Arm Crossed - - - - - - -

Two Arms - - - - - - -

Legs Crossed

Leg Open Stance

Leg Resting on

Tucked on Seat

Knees Up

Leg Other

Pause 52.3 52.5 21.97 12 86 -0.38 -0.125

Latency 324 32 26.613 2 81 0.531 -0.57

Dissociation - - - - - - -
Phase 2C: Subject 3

Self Soothe 20 0 54.749 0 155.16 2.827 7.995

Protective Object 5 1 6.345 0 16.997 1.245 0.576
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Behavior M Mdn SD Min Max Skew Kurt
Arms Crossed 154 172 56.224 17.109 194 -2.632 7.205
One Arm Crossed
Two Arms
Legs Crossed 1126 1315 460.638 0 1319 -2.705 7.419
Leg Open Stance 26 71.443 0 202.99 2.828 7.997
Leg Resting on 164 0 465.142 0 1315.62 2.828 8
Tucked on Seat - - - - - - -
Knees Up - - - - - - -
Leg Other - - - - - - -
Pause 86 72 45.874 50 192.754 2.246 5.398
Latency 12 15 10.429 0 27.482 -0.045 -1.373
Dissociation - - - - - - -
Table E.11
Descriptive Statistics for the Affect | Behaviours in Phase 2C
Behavior M Mdn SD Min Max Skew Kurt
Micro Expression
Happiness 3 1 5.167 0 15 2.349 5.624
Sadness 2 1 2.642 0 8 1.865 3.807
Anger 3 3 3.044 0 0.522 -1.11
Fear 1 1 2.387 0 7 2.35 5.831
Surprise 2 1 4.027 0 12 2.593 6.992
Contempt 3 3 3.012 0 8 0.559 -0.917
Disgust 3 1 3.703 0 10 1.238 0.328
ME Mask
Happiness 2 1 2.726 0 7 1.129 -0.104
Sadness 0 0 0.744 0 2 1.951 3.205
Anger 0 0 0.354 0 1 2.828 8
Fear 0 0 0.463 0 1 1.44 0
Surprise - - - - - - -
Contempt 0 0.354 0 1 2.828 8
Disgust 0 0.354 0 1 2.828 8
Neutral 15 12 11.285 1 38 1.249 2.165




Table E.12

Descriptive Statistics for the Affect Il Behaviours in Phase 2C
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Behavior M Mdn SD Min Max Skew Kurt

Incongruent
Happiness 4 4 2878 0 7 0096  -1.681
Sadness 0 0 0.463 0 1 1.44 0
Anger 0 0 0.463 0 1 1.44 0
Fear 0 0 0.354 0 1 2.828 8
Surprise 0 0 0.518 0 1 0.644 -2.24
Contempt 1 0 1.061 0 3 1.96 3.937
Disgust 0 0 0.744 0 2 1.951 3.205
Neutral - - - - - - -

Expected

B Happiness 1 1 0.886 0 2 0.615 -1.481
Sadness 1 1 1.356 0 4 1.539 2571
Anger 1 0 1.188 0 3 1.652 1.355
Fear 0 0 0.354 0 1 2.828 8
Surprise - - - - - - -
Contempt 1 0 1.069 0 3 2.339 5.469
Disgust - - - - - - -
Neutral 2 1 2.8 0 8 1.784 3.249
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Individual Coder Reliability Estimates for Behavioral Categories Across Three Subjects

Table F.1
Individual Coder Reliability Estimates for Behavioural Categories Across Three Subjects
Coder1l Coder2 Coder3 Coder4 Coder5 Coder6 Coder7 Coder8
Hands
Subject 1 0.875 0.825 0.812 0.757 0.773 0.881 0.858 0.884
Subject 2 0.745 0.731 0.670 0.728 0.747 0.742 0.801 0.797
Subject 3 0.937 0.889 0.912 0.890 0.821 0.877 0.854 0.874
Body
Subject 1 -0.030 0.329 0.281 0.243 0.273 0.305 -0.010 0.133
Subject 2 0.025 0.195 -0.036 0.241 -0.114 0.045 0.143
Subject 3 0.926 0.878 0.863 0.933 0.893 0.869 0.662 0.858
Limbs
Subject 1 -0.082 0.340 -0.012 0.274 0.242 0.290 0.207 0.107
Subject 2 0.543 NA 0.543 0.543 0.543 0.543 0.457
Subject 3 0.679 0.614 0.733 0.072 0.689 0.602 0.689 0.113
H&S
Subject 1 0.802 0.718 0.824 0.742 0.684 0.802 0.817 0.790
Subject 2 0.891 0.841 0.925 0.881 0.911 0.880 0.901 0.804
Subject 3 0.697 0.351 0.436 0.338 0.714 0.521 0.585 0.649
Eyes and Face
Subject 1 0.709 0.933 0.916 0.944 0.957 0.966 0.964 0.968
Subject 2 0.714 0.970 0.970 0.978 0.976 0.986 0.970 0.981
Subject 3 0.790 0.887 0.834 0.807 0.820 0.875 0.865 0.882
Reflexive
Subject 1 0.283 0.404 0.179 0.309 0.596 0.377 0.488 0.603
Subject 2 -0.055 0.647 0.295 0.615 0.640 0.367 0.402 0.463
Subject 3 0.745 0.763 0.606 0.667 0.663 0.602 -0.036 0.455
Paralinguistic |
Subject 1 0.815 0.524 0.801 0.834 0.749 0.746 0.822 0.847
Subject 2 0.904 0.731 0.834 0.848 0.910 0.910 0.823 0.903
Subject 3 0.790 0.643 0.752 0.526 0.728 0.672 0.621 0.731
Paralinguistic Il
Subject 1 0.559 0.283 -0.198 0.529 0.237 0.286 0.558 0.372
Subject 2 0.484 0.056 0.166 0.351 0.385 0.323 0.354 0.393
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Subject 3 0.305 0.191 0.200 0.414 0.320 0.256 0.132 0.361
Incongruence

Subject 1 0.279 0.360 0.457 0.432 0.403 0.335 0.349 0.312

Subject 2 0.494 0.177 0.408 0.177 0.541 0.500 0.278 -0.013

Subject 3 0.591 0.584 0.526 0.629 0.586 0.624 -0.192 0.387
Duration

Subject 1 0.572 0.595 0.539 0.301 -0.049 0.485 0.473 0.602

Subject 2 0.646 0.704 0.724 0.838 0.713 0.674 0.833 0.838

Subject 3 0.990 0.989 0.984 0.986 0.990 0.990 0.960 -0.064
Affect |

Subject 1

Subject 2

Subject 3 0.456 -0.007 0.570 0.621 0.666 0.576 0.586 0.340
Affect Il

Subject 1

Subject 2

Subject 3 0.378 0.265 0.278 0.410 0.177 -0.094 -0.139 0.093
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