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1 Abstract
2 Purpose: We present a theoretical framework that formalizes and defines the constructs of communicative
3 congruence and communicative dysphoria that is rooted within a comprehensive and mechanistic theory
4 of personality.
5 Background: Voice therapists have likely encountered a patient who states that a therapeutic target voice
6 “isn’t me.” The ability to accurately convey a person’s sense of self, or identity, through their voice, speech,
7 and communication behaviors seems to have high relevance to both patients and clinicians alike. However,
8  to date, we lack a mechanistic theoretical framework through which to understand and interrogate the
9 phenomenon of congruence between one’s communication behaviors and their sense of self.
10 Results: We review the initial notion of congruence, first proposed by Carl Rogers. We then review several
11  theories on selfhood, identity, and personality. After reviewing these theories, we explain how our
12 proposed constructs fit within our chosen theory, the Cybernetic Big Five Theory of Personality. We then
13 discuss similarities and differences to a similarly named construct, the Vocal Congruence Scale. Next, we
14 review how these constructs may come to bear on an existing theory relevant to voice therapy, the Trans
15  Theoretical Model of Health Behavior Change. Finally, we state testable hypotheses for future exploration,
16  which we hope will establish a foundation for future investigations into communicative congruence.
17 Conclusion: To our knowledge, the present paper is the first to explicitly define communicative congruence
18 and communicative dysphoria. We embed these constructs within a comprehensive and mechanistic
19  theory of personality and, in doing so, hope to provide a rigorous and comprehensive theoretical

20  framework that will allow us to test and better understand these proposed constructs.
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21  Introduction

22 Voice-specialized speech-language pathologists should be well-accustomed to hearing patients
23 report that a new target voice essentially “isn’t me” or “doesn’t sound like me.” This situation can be easy
24  orchallenging to navigate, depending on the individual patient. It is also commonly reported in society that
25 “everyone hates the sound of their voice,” (Dodgson, 2018; Jaekl, 2018; Parikh, 2020; Stillman, 2016; White,
26 2018) which might also come to bear on a patient’s experience in voice therapy. The aim of this paper is
27  to present these two examples of lived experiences—which we will refer to as communicative congruence
28 and communicative dysphoria—in both theoretical and practical terms, to lay a foundation for future work.
29 The first example, in which a patient complains that a target communication behavior somehow
30 “isn’t me,” reflects a sub-optimal level of what have termed communicative congruence. The concept of
31 psychological congruence dates back to the 1950’s, when it was introduced by Carl Rogers, the founder of
32 Humanistic Psychology (1957, 1959). Rogers defined congruence as a state in which a person’s experience
33 matches and is integrated with their self-concept (1959). In the context of voice pathology, the construct
34 has been anecdotally but not empirically represented to date.

35 Of some relevance to voice pathology, the construct of psychological congruence has been
36 examined in gender-diverse individuals whose gender identity varies from their sex assigned at birth.
37 Specifically, transgender people who experienced higher levels of congruence reported fewer symptoms
38 of anxiety and depression and scored higher on indices of well-being, life meaning, and satisfaction with
39 life (Kozee et al., 2012). However, Kozee’s congruence scale fully excluded any reference to communication
40  at all. The evidence that psychological congruence for some (but not all) transgender people hinges on
41 communication is incontrovertible. However, the importance of communication to a sense of congruence
42 is not unique to the transgender community. Cisgender people (i.e., those whose gender identity is
43 consistent with their assigned sex at birth) also experience a sense of congruence. Feeling more congruent

44  correlates with increased feelings of authenticity, happiness, and overall life satisfaction (Mikulincer &
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45 Peer-Goldin, 1991; Reich et al., 2012; Schlegel et al., 2011; Sherman et al., 2011). To our knowledge, no
46 one has explicitly examined the communicative aspects of psychological congruence.

47 Relatedly, sometimes a person “hates the way they sound” when they talk or when they hear
48 recordings of their own speech, which exemplifies what we term communicative dysphoria. Generally, the
49  term dysphoria refers to feelings of significant distress, unease, and/or dissatisfaction. The term used
50 herein, communicative dysphoria, is a conceptual expansion of the term vocal dysphoria. We elected to
51 use the term “communicative” instead of “vocal” here for a couple of reasons. First, vocal dysphoria and
52 vocal euphoria are terms that are deeply meaningful to members of the transgender and nonbinary
53 communities for their utility in describing their lived experiences.® While we and numerous members of
54  the transgender, nonbinary, and/or meta-gender community believe the experience of vocal and
55  communicative dysphoria can be experienced by anyone irrespective of gender identity (Helou, 2021), we
56 are sensitive to the possibility that some might view our use of the term or concept as an appropriation.?
57 Second, the term vocal dysphoria suggests that only voice is the portion of speech that causes discord,
58  whenanumber of speech features might be perceived and relevant to one’s lived experience. Forinstance,
59 a person might dislike the way they communicate because of their unique resonance, speaking pitch,
60  dysfluency, dialectal variations, the presence of a lisp, or even the robotic and stylistically limited output
61 often produced by alternative and augmentative communication devices. Thus, communicative dysphoria
62 seems a more appropriate term to encompass all the things that might bring one psychological pain and

63  discomfort (i.e., dysphoria) in their experience of their own communication behaviors.

1 The authors wish to acknowledge their friends, colleagues, clients, and patients who are members of the transgender
and nonbinary communities. The work represented herein stemmed in large part from the authors’ work in gender
affirming voice and communication services, and they have thus been guided and educated in no small part by these
individuals.

2 While we believe that both cisgender and transgender individuals can experience a sense of dysphoria, the
magnitude of dysphoria possibly experienced by trans and nonbinary individuals due to interlocking systems of
oppression should not be equated to the possible communicative dysphoria a cisgender person experiences due to
communicative incongruence.
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64 Related to the concept of communicative dysphoria, previous investigations have explored
65 responses to “vocal confrontation,” which involves one’s response to a recording of their speech played
66 back to them unexpectedly. Holzman and Rousey demonstrated that people differ in their responses to
67 hearing their own voice and speech. Some subjects produced positive reactions while others produced
68 negative reactions (1966). Likewise, people differed in their galvanic skin response, electromyography of
69  the frontalis muscle (a reliable gauge of negative emotionality), and vasoconstriction responses when a
70  recording of their speech was unexpectedly played back in a series of recordings (Holzman et al., 1966).

|Il

71  The authors categorized the subjects as psychophysiological “reactors” or “nonreactors” to hearing
72  themselves unexpectedly on a recording (Holzman et al., 1966). Importantly, these two studies recruited
73 speakers who were “moderately familiar” with their voices, suggesting that familiarity does not dampen
74  the reactions observed to listening to one’s own voice and speech (Holzman et al., 1967). We suspect that
75 how congruent one feels their communication is with their sense of self might mediate how someone
76 responds to vocal confrontation. It stands to reason that people who experience high levels of
77 communicative congruence may hold a positive regard towards their voice and speech and might not
78 display increased physiological stress responses when unexpectedly hearing a recording of them speaking,
79  while individuals who are incongruent will react negatively and display a relatively greater or longer-lasting
80  physiological stress response.

81 Having presented communicative congruence and dysphoria cursorily, we will now build a
82  theoretical framework that elaborates upon, links, and distinguishes each construct. This theoretical
83 framework will be rooted in theory and evidence from literature in personality psychology and science.
84  Since a number of possible schemas are available for us to pin these constructs onto, we will describe the
85  top contenders briefly, then elaborate on our chosen schema in greater detail. We will also discuss how

86  the two constructs might hold clinical significance in communication science and disorders, as well as

87 relevance to frameworks specific to voice therapy, such as the transtheoretical model of health behavior
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88 change. We will also disambiguate our construct of communicative congruence from the similarly-named

89  construct of vocal congruence presented by Crow et al. (2019). Finally, we will propose some testable

90 hypotheses generated through this theoretical framework. We hope this work will be of value to a growing

91 number of investigators in the field of CSD who seek to understand the relationship between voice and

92 identity, and how this relationship influences voice therapy outcomes.

93

94 2. Identity and Communication

95 Self and identify are much-studied concepts that cannot be fully addressed within the scope of this

96 paper. Drawing from writings by Oyserman et al. (2012), at the simplest level and in the present context,

97 self and identity refer to the clear feeling or sense that something is “about me.” Most theories about self

98 and identity operate on the assumption that individuals care about themselves, desire to know who they

99  fundamentally “are,” and can apply the knowledge they develop about themselves to navigate and
100  understand the world around them (Oyserman et al., 2012). It is predicted that one’s sense of self will
101 influence their motivations, how they derive meaning about themselves and others, how they think, what
102 behaviors they engage in, how they feel they can regulate themselves, and their ability to regulate their
103  own mindset and actions (Oyserman et al., 2012).
104 Swann & Buhrmester (2012) discuss how patterns that reinforce one’s sense of self become
105 compellingly attractive or magnetic for an individual. They note that as an individual establishes and
106 maintains patterns of living, they begin to coalesce those patterns into stable self-views, which imparts to
107  them a strong sense of coherence. Even if behavioral patterns become uncomfortable or even harmful to
108 theindividual, they tend to seek those feelings of coherence by adhering to the established self-views that
109 produce them. These claims might resonate with voice-specialized speech-language pathologists, who are
110  often tasked with helping patients modify communication behaviors that no longer serve their best

111 purposes, but that are nonetheless difficult to break free from.
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112 Communication is defined as a process by which information is exchanged between individuals
113  through a common system of symbols, signs, or behaviors (Merriam-Webster, n.d.). Broadly,
114 communication has several forms: linguistic, non-linguistic, verbal, or non-verbal. Communication can be
115 transmitted visually, orthographically, haptically, and auditorily, and it is done quite regularly. People wear
116 brand name clothes as status symbols and style their hair to communicate traits about themselves. A
117 person can verbally communicate their identity in a declarative manner (e.g., “I’'m a Southerner”), through
118 non-verbal means (e.g., wearing a shirt with a graphic of their state and/or flag), or via dialectal variations
119 (e.g., using a southern accent). Conversely, a person from the South who does not center a Southern
120 identity may actively strive to avoid any or all Southern-signaling behaviors. Individuals might “code switch”
121 using voice, speech, linguistic features, and/or jargon to signify identity, or through some combination of
122 these elements.

123 While many people use verbal communication as their primary modality for language, we also
124 intend for the proposed constructs to also be inclusive of people who use non-verbal communication and
125 language systems like American Sign Language, or other non-traditional forms of communication such as
126  augmentative and alternative communication (AAC) devices. For instance, an ethnographic study of
127  teenage AAC users emphasized the important relationship between one’s speech-generating device and
128  their identities (Wickenden, 2010, 2011). Indeed, the fact that companies exist to provide AAC users with
129  voice and speech features that are tailored to their own identities (e.g., gender, sexual orientation, age)
130 (Patel & Threats, 2016) reinforces the relevance of communicative congruence and communicative
131 dysphoria to all communicators, irrespective of modality. The present paper aims to describe
132 communicative congruence as comprehensively as possible, yet centers voice and speech behaviors as
133  exemplars.

134 Self-schemas might be built around any number of things, including race or ethnicity, age, weight,

135 academic standing, professional or social roles, gender, and much more. People act in ways that fit their
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136  self-schemas, i.e., that feel consistent with their identities (Hosany & Martin, 2012). We describe people
137  whose communication behaviors are consistent with their identity as having communicative congruence.
138 We expect that this experienced congruence could occur purposefully and dynamically, changing on a
139 situation-to-situation or even moment-by-moment basis. However, there may be times when a person
140  chooses to endure communicative incongruence to achieve a social goal. For instance, a woman of color
141  whose sense of self is most congruent when speaking in African American Vernacular English may still use
142 a Standard American English dialect to avoid potential social penalties from her primarily white professional
143 colleagues. If this communicative incongruence is great enough in magnitude or endures for too long, the
144 resulting communicative dysphoria may negatively impact that person’s core sense of self and well-being.
145 Increasingly, more attention is being paid to the mental toll code-switching can take on minoritized
146 identities (Adikwu, 2020; Durkee & Williams, 2015; Gaines, 2020). We propose that communicative
147 incongruence may be one psychological process behind these negative effects.

148 Further, what happens when a person’s communication is highly inconsistent with their truest
149 sense of identity or their ability to express it? Or, what if it reflects something true about them that they
150  wish was not true? People with aphasia, a linguistic disorder as a result of a neurocognitive impairment,
151  frequently experience depression (Ashaie et al., 2019; Kauhanen et al., 2000; Laures-Gore et al., 2020;
152 Naess et al., 2005). While post-stroke depression is complex and multifactorial, part of this depression may
153 be due, in part, to an individual’s inability to communicate in a manner that is consistent with their sense
154  of self. As another example, Mills et al. suggests that when AAC users whose speech generating device
155  outputs (i.e., a “synthetic” voice) are inconsistent with the person’s identity, that “this identity mismatch
156 may impact the use and adoption of these devices and further perpetuate the divide between the user and
157  the device” (2014, pp. 226—-227). Likewise, patients with voice disorders might feel that a new therapeutic
158  target voice “just isn’t me”. Patients with this sentiment may not generalize new voicing patterns outside

159 of the therapy environment, might not resolve their voice disorder, or might even stop attending therapy
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160 altogether. The presence of a voice disorder itself is known to cause dysphoric feelings in a patient sample
161  that was presumably cisgender-dominant (Deary et al., 2010), and patients with focal laryngeal dystonia
162 report disproportionately high levels of depression, general anxiety disorder, and social anxiety compared
163  to vocally healthy individuals (Worthley & Simonyan, 2021). Clearly, communicative congruence can be
164  identified across numerous clinical and real-world contexts.

165

166 3. Onto Which Frameworks Might We Pin These Constructs?

167 A few theoretical frameworks exist that could accommodate our proposed constructs of
168 communicative congruence and communicative dysphoria. In this section, which is purposefully
169 circumscribed and very far from exhaustive, we will briefly review several of the most well-aligned options
170 before ultimately describing and justifying our top choice. We review several different frameworks because
171  they are all compatible with our proposed constructs, and because we acknowledge that our preferred
172 choice might prove to not be the best option. We will let time and the scientific process ultimately decide.
173

174 3.1 Social Interaction Theories

175 Erving Goffman was a social psychologist and sociologist who is well known for his theories about
176  the “dramaturgical” aspects of human interaction and the various forms of “impression management” that
177 individuals engage in to influence others’ perceptions of them. In his seminal book, The Presentation of Self
178  in Everyday Life, Goffman (1959) argued that individuals present themselves in a manner akin to how actors
179 present themselves theatrically, and that these presentations tend to be polished and curated in order to
180 present an idealized self to others around the individual. He acknowledged, though, that everyone also
181 can have hidden, private, or fully subconscious aspects of self that are not apparent to outsiders. Goffman
182 referred to identity management as an artistic expression, and studiously detailed scores of real-life

183 scenarios that reinforced his ideas about self-presentation. He also referred to “spoiled identity” as
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184  something people try to avoid, typically by withholding or hiding veridical information that might tarnish
185  their image (Goffman, 1963). While others in our field have promoted Goffman’s dramaturgical theories
186  aboutsocial interactions and identity in the context of voice therapy (Rubino et al., 2020), we will not center
187  thecurrent constructs in Goffman’s theoretical framing for two reasons. First, Goffman’s theories were not
188  explicitly linked to tools that would allow one to measure the phenomena of interest (e.g., a personality
189 measure), and second, most of what Goffman proposed is largely compatible with modern personality
190 frameworks that do accommodate testable hypotheses and are linked to valid and reliable measurement
191  tools. For the same reasons, we will not elaborate here on other highly relevant and compatible theories
192 such as Self-Determination Theory or Self-Verification Theory. All of these theories have merit in the
193 context of thinking about communicative congruence and communicative dysphoria, but offer relatively
194  fewer mechanisms for programmatic hypothesis-testing.

195

196 3.2 Identity Theory

197 Originating in the field of Sociology, |dentity Theory proposes that one’s “identity” is made up of
198 multiple role, social, and person identities. Social identities are formed by membership to a social group
199 (e.g., Latinx) and person identities are formed from the qualities that make a person a unique and distinct
200 individual (e.g., charismatic public speaker). Burke & Stets define a role as “the set of expectations tied to
201  asocial position that guide people’s attitudes and behavior” (2009, p. 114). For instance, let’s say Sarah is
202 a nonbinary minister whose uses they/them pronouns. As a minister, people have certain expectations and
203 beliefs about who Sarah is and how they should act. Additionally, Sarah has their own expectations and
204 beliefs about what it means to be a minister that will shape their attitudes and behaviors. When Sarah is
205  with their friends and not acting in their professional role as a minister, they may talk differently than they
206  would with a member of their congregation. Indeed, audience feedback matters greatly to self-

207 presentation (Schlenker, 2012).
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208 An individual’s capacity for flexibility and complexity is represented in Identity Theory, which states
209  thatidentity is a cybernetic mechanism. Girolami et al. define cybernetics as “a successful meta-theory to
210 model the regulation of complex systems from an abstract information-theoretic viewpoint, regardless of
211  the properties of the system under scrutiny” (2013, p. 757). A common and simple analogy used to
212 demonstrate a cybernetic system is the example of air conditioning. A thermostat measures the
213 temperature of the environment; when the environment becomes too hot, the thermostat turns on the air
214  conditioner to influence the environment. Once the thermostat detects that the environment is at the
215  expected temperature, the air conditioner turns off.

216 Likewise, Identity Theory asserts that people regulate their behaviors to enact and perform their
217 identities. Identity Theory proposes that there are four components to enacting identity: an input, an
218  identity standard, a comparator, and an output (shown in Figure 1). While described serially, the process
219 itself functions as a continuous loop. Given no clear beginning or end to this ongoing cycle, we will begin
220  with the input. The inputs are a person’s perceptions based on sensory feedback. This feedback can be
221 intra- or interpersonal (i.e., one observes their own actions, or how someone else responds to their
222 actions). The goal for successfully enacting an identity is to have the input be consistent with the identity
223 standard, which is the set of meanings associated with an identity and they serve as a reference point in
224  theidentity enacting process. The third component is the comparator, which contrasts the input (feedback)
225  with the identity standard (goal). If a discrepancy between the input and the identity standard exists, the

|Il

226 comparator produces an “error signal.” The error signal then prompts the person to change the fourth
227 component, the output, which are behaviors used to enact the identity. Conversely, if the comparator does
228 not produce an error signal, then the output does not change, and the person continues performing the

229 identity. By performing the identity in a manner that is consistent with the identity standard, the person

230  has successfully completed identity-verification.
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231 Identity Theory holds that people can experience identity validation and invalidation for each of
232  thethree types of identities — person, social, and role. People whose identities are invalidated are theorized
233 to experience anxiety, depression, and negative psychological consequences, while identity validation
234  yields positive psychological outcomes and higher levels of self-esteem (Burke & Stets, 2009).

235 However, for our own purposes, Identity Theory insufficiently encodes the numerous cognitive and
236 psychological processes that relate to identity. The four components described above are each distinct
237 processes that deal with meaning-making in both external and internal environments. Together, these
238 processes serve the function of “maintain[ing] perceived self-meanings within a certain range” (Burke &
239  Stets, 2009, p. 62). This hinting at critical processes without explicitly encoding them into the theoretical
240  framework is insufficient for accommodating communicative congruence and communicative dysphoria.
241  Therefore, we next turn to personality science for a framework that maximally incorporates the cognitive
242 and psychological processes used to perform and enact an identity.

243

244 [Figure 1]

245

246 3.4 Cybernetic Big Five Theory

247 Identity Theory is strikingly similar to the Cybernetic Big Five Theory (CB5T) (DeYoung, 2015) in
248 both design and purpose. However, where Identity Theory falls short on accounting for critical mechanisms
249 of identity experience, the CB5T succeeds in providing a framework for understanding the whole person
250 that is mechanistic, synthetic, and comprehensive. Importantly, it successfully subsumes all the key
251  features of Identity Theory that are compatible with the present work. The cybernetic systems referenced
252 in CB5T are the same in principle as described above. CB5T is built on cybernetic principles because

253 DeYoung postulates that personality is an “evolved cybernetic system” (2015, p. 33). In this system, the
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254 subcortical structures of the limbic system and basal ganglia are goal achievement mechanisms comprising
255  the “cybernetic architecture” that allow humans to engage in dynamic goal-oriented behaviors.

256 Like Identity Theory, CB5T is characterized by a cycle with five stages: 1) goal activation, 2) action
257  selection, 3) action, 4) outcome interpretation, and 5) goal interpretation, shown in Figure 1. Similar to
258 Identity Theory’s identity verification cycle, the CB5T cycle occurs simultaneously except for the third stage,
259 action. Generally, people can only perform one action or goal at a time (not to be confused with multiple
260 motoric actions that comprise a single goal). Aside from differing terminology, the main and critical
261 distinction between the two cycles is that the CB5T has an intermediary action selection step.
262 Comparatively, the identity standard in Identity Theory could function as both the goal needed to enact the
263 identity as well as informing and selecting the actions necessary to perform that identity. Thus, in this way,
264  CBS5T begins to differentiate as a more fine-grained and comprehensive theory of identity. This statement
265 raises the question —how are identity and personality different, if at all?

266 To fully address that question is beyond the scope of this paper. For a thorough explanation, we
267  direct the reader to the original CB5T paper (DeYoung, 2015). However, in brief, “personality” as a whole
268  (not to be confused with personality traits) includes one’s unique identities. As such, CB5T posits that
269  personality traits and characteristic adaptations explain all psychological individual differences between
270 people. Personality traits are the “collection of mechanisms that evolved to carry out the different
271 processes associated with each stage of the [cybernetic] cycle” and characteristic adaptations are “stored
272  in memory [as] a collection of goals, actions, and knowledge about the world” (DeYoung, 2015, p. 34).
273 Loosely, one can think of characteristic adaptations as roughly equivalent to how we have discussed identity
274  thusfar. Insection 3.4.2, we will elaborate on this statement. First, we will briefly describe personality traits
275  and characteristic adaptations below.

276

277  3.4.1 Personality traits.
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278 Consistent with most modern personality theories, CB5T asserts that the Five Factor Model (FFM)
279  of personality traits (also referred to as the Big Five: Extraversion, Agreeableness, Openness,
280  Conscientiousness, and Neuroticism) accounts for most covariation between individuals. In addition to
281  these five traits, CB5T probes deeper than the FFM domains and embraces an empirically derived
282 hierarchical model of personality traits that includes “metatraits” and “aspects,” shown in Figure 2. It is
283 worth mentioning that this schematic of the trait hierarchy is an oversimplification of personality traits (see

284  DeYoung 2015 for a comprehensive explanation).

285

286 [Figure 2]

287

288 CB5T treats personality traits as “probabilistic descriptions of relatively stable patterns of emotion,

289 motivation, cognition, and behavior, in response to classes of stimuli that have been present in human
290  cultures over evolutionary time” (DeYoung, 2015, p. 35). Thus, this approach to personality traits implies
291  that even a completely error-free measurement of a personality trait will not 100% accurately predict a
292 person’s behavior in each moment. Rather, measuring a personality trait will provide predictive power for
293 how a person is likely to act in each situation.

294

295  3.4.2 Characteristic adaptations.

296 A key premise of CB5T is that personality traits and characteristic adaptations allow for a
297 comprehensive description of all the features psychologists consider to be individual psychological
298 differences. Characteristic adaptations are defined as “relatively stable goals, interpretations, and
299 strategies, specified in relation to an individual’s particular life circumstances” that are contextualized
300  within situations (DeYoung, 2015, p. 38). CB5T differentiates characteristic adaptations from personality

301 traits by their substantially less universal nature. As such, this distinction allows the CB5T to accommodate
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302 a person’s identity and cultural influences. CB5T asserts that all characteristic adaptations fall into one of
303  three categories: (1) goals, which represent a desired future state; (2) interpretations, which are factual
304  and evaluative representations of the self and the world; and (3) strategies, the behavioral and cognitive
305 plans, actions, skills, and habits that one uses to achieve the desired state. These three categories can be
306 conscious or unconscious, and they dynamically inform the cybernetic system of personality as it functions
307  ineach situation across the lifetime.

308 To elaborate on a previously made point, a person’s “identities” can be described in CB5T terms of
309 characteristic adaptations. Characteristic adaptations consist of goals (identity standards), interpretations
310 (self- and socially-defined meanings), and strategies (signs, symbols, and resources). Thus, one can
311 conceptualize an “identity” as the coordination of one’s interpretations, strategies, and goals (i.e.,
312  characteristic adaptations). This definition mirrors the same structure encoded in Identity Theory, that
313 identities are made up of self- and socially-defined meanings, identity standards, and that people use signs,
314  symbols, and resources to enact and perform an identity. DeYoung gives the example of getting a cup of
315 coffee as a goal. To simply grab a cup of coffee does not mean coffee is integral to a person’s identity.
316 However, if one’s interpretation is that they are an avid coffee drinker who enjoys different kinds of coffee,
317  and they ritualistically employ a myriad of coffee brewing methods and knowledge (i.e., strategies), and
318  their goal is to have a cup of coffee, then this person might self-identify as a javaphile. Similarly, this
319 person’s friends and family will likely also identify this person as a coffee-lover and treat them as such.
320 Here, then, coffee itself and the act of getting it is, for some people, more expressive and symbolic of an
321  aspect of their core identity than it is for others.

322

323  3.4.3 Metatraits and Psychological Entropy.

324 Human beings are remarkably adjusted to interacting with the known and unknown, or match and

325 mismatch, the expected and unexpected. At the same time, people are generally wary of the unknown, as
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326  the unknown can be a source of good or bad (Peterson, 1999 in DeYoung, 2015). Indeed, entropy is “the
327  fundamental problem for any cybernetic system,” as it threatens the stability of the system (DeYoung,
328 2015, p.46). Psychological entropy occurs when a person’s predictions fail, and the state achieved is not
329 the desired or expected state. This mismatch can be a result of (mis)interpretation or because a strategy
330 has failed oris expected to fail.

331 At the very highest level of CB5T (i.e., above the big five domains) exist two metatraits, Stability
332 and Plasticity. These metatraits are thought to influence how an individual will respond to the unknown
333 and to entropy. Stability helps to protect existing characteristic adaptations, whereas Plasticity generates
334 new ones. Stability allows for a person to remain stable when presented with the unknown, while Plasticity
335 allows a person to engage and explore the unknown and integrate the new information to adapt and/or
336 create new goals, interpretations, and strategies (i.e., characteristic adaptations).

337 When faced with psychological entropy, the cybernetic system can achieve expected outcomes
338 (match) or fail to achieve the intended outcomes (mismatch). When a mismatch occurs, a person can
339 change their strategy (try a new approach) or interpretation (a shift in thinking) without needing to
340 abandon the goal(s) altogether. Alternatively, one could change their goal(s) to deal with the mismatch.
341 However, if the mismatch is so severe that the old goals, interpretation, and strategies need to be
342 abandoned, then the system has encountered an anomaly great enough to “destabilize the system.”
343 DeYoung provides the examples of losing one’s job or a divorce — events that fundamentally alter at least
344  one characteristic adaptation (if not more). The resultant increase in psychological entropy causes some
345 degree of emotional, motivational, cognitive, and/or behavioral dysregulation, and the greater the
346 psychological entropy, the worse the dysregulation (DeYoung, 2015, p. 49). As a result, a person’s
347  characteristic adaptation(s) no longer serve their purpose and must evolve. In order to evolve, new
348 characteristic adaptations must be generated for a person to make sense of the world. A person generates

349 new characteristic adaptations through exploring and trialing new behaviors and frames of mind (i.e.,
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350 Plasticity). After enough exploration and adoption of new and better-aligned characteristic adaptations,
351  the personality system will stabilize, the emotional dysregulation will dissipate, and the person will present
352  with a “reconfigured personality.” These changes generally promote “alignment between traits and
353  characteristic adaptations” (DeYoung, 2015, p. 49).

354 People high in Stability will require a relatively larger violation of expectations to cause a disruption
355 compared to someone lower in Stability. Similarly, people high in Plasticity will more easily adapt and create
356 new or modify previous characteristic adaptations than someone who is low in Plasticity. These two meta-
357  traits allow people to navigate mismatches when they occur and help stabilize the cybernetic system. These
358 principles have implications for individuals seeking voice therapy, as we will later discuss.

359 Using the principles of cybernetics, a model of regulation for complex systems, CB5T offers a
360 comprehensive and mechanistic explanation of personality that is consistent with data from
361 neuropsychology. DeYoung acknowledges that there is room for improvement in CB5T but proposes that
362 CB5T is a mechanistic approach to understand the whole person that should be applicable to almost every
363 branch of psychology. As experienced clinicians can attest, even though we may work on a small set of
364  goals with a patient, it would be a disservice to the patient if the clinician did not focus on “the whole
365 person” while addressing the patient’s goals.

366

367  3.4.4 Pinning Communicative Congruence and Communicative Dysphoria onto the CB5T Framework.

368 We have detailed several theoretical frameworks that might serve as foundations for our proposed
369 constructs of communicative congruence and communicative dysphoria. We elect to use CB5T as our
370 theoretical foundation as it is rooted in psychological processes, and it is mechanistic, comprehensive, and
371 consistent with modern personality science. We will next discuss how our proposed constructs fit within

372 the CB5T framework.
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373 As we described, a mismatch or an unexpected outcome can lead to psychological entropy.
374  Generally, these mismatches can be trivial and easily resolved with little to no psychological entropy. For
375 instance, Sarah, an avid singer wakes up with a cold and sore throat and is unable to attend their scheduled
376 singing lesson that day. Sarah may be disappointed and annoyed, but they are able to update their
377  interpretation of the situation and change strategies (e.g., physical and vocal rest) to achieve their goal of
378  feeling better so that they can achieve their other goal of singing. Now imagine a different scenario where
379 Sarah experiences a vascular hemorrhage in one vocal fold, and they are unable to attend their scheduled
380 singing lessons indefinitely. This mismatch could result in comparatively massive amounts of psychological
381 entropy, which causes tremendous emotional, motivational, cognitive, and behavioral dysregulation. Will
382  theybeable tosing again? What might happen to their career as a minister where they must sing and speak
383 for long periods of time? How will they fully express themself with a vocal instrument that is no longer fully
384  functional? Facing the unknown, they may have to develop new characteristic adaptations to make sense
385  of their life.

386 The above examples clearly demonstrate a physical mismatch. In contrast, CB5T also states that
387 conscious and unconscious discrepancies and conflicting characteristic adaptations also lead to mismatches
388  and psychological entropy. That s, if one’s communication (a strategy) is not consistent with their conscious
389 and/or unconscious interpretations and goals of themselves, this incongruence can be a source of
390  dysfunction that results in psychological entropy. Again, we term this concept—one’s communication being
391 consistent with one’s characteristic adaptations—communicative congruence. If one’s communication is
392 not consistent with their characteristic adaptations, then that person experiences communicative
393  incongruence.

394 We propose that communicative congruence is a spectrum from complete incongruence to
395 complete congruence. Furthermore, consistent with CB5T’s assertation that characteristic adaptations are

396 contextualized within situations, we propose that one’s communicative congruence can vary as a function
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397 of both time and setting. For instance, maybe a person feels their communication is more congruent when
398  they are with their family than when they are at work. If communicative congruence indeed varies in these
399  ways, then we also expect it to be both malleable and primeable.

400 If one feels their communication is incongruent either with who they feel they are or how they
401  wantothersto see them, they may shift their interpretations of themselves or their communication, change
402  their strategy (i.e., communicate differently), and/or change their goals to resolve the conflicting
403 characteristic adaptations. However, if someone is unable to update their characteristic adaptations (e.g.,
404 if someone is low in the metatraits of Stability and Plasticity, or if they do not recognize that their voice and
405 speech are malleable behaviors) they may regularly experience communicative incongruence.

406 We expect that experiencing communicative incongruence can lead to psychological entropy
407 proportional to the magnitude of their experienced incongruence. That is, the more central, visceral, and
408 inescapable one’s identity is to a person — gender, for instance — the more a mismatch between that
409 identity and their communication will be burdensome and even deeply harmful. If this psychological
410 entropy is severe because of extreme communicative incongruence, CB5T asserts that person will
411 experience emotional, motivational, cognitive, and behavioral dysregulation. We term this experience
412 communicative dysphoria. To resolve this communicative dysphoria, one would have to change or develop
413 new characteristic adaptations that reduce the incongruence, thus reducing the psychological entropy. As
414  the psychological entropy abates, so too do the feelings of dysphoria.

415 The term vocal euphoria was used in the introduction, and it is tempting to place it at the opposite
416 end of the spectrum from vocal dysphoria. This term, along with a related term, gender euphoria, seem
417 largely used by individuals within the trans and nonbinary communities. Gender euphoria is used to
418 describe the joy or euphoria experienced when one’s gender identity is affirmed by their social presentation
419  (e.g., clothing), physical appearance (e.g., hair), and/or treatment from others (e.g., being gendered

420  correctly at the store) (Gender Euphoria, n.d.). Vocal euphoria is a specific type of gender euphoria relating
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421  tothe experience of one’s voice (and, implicitly, speech and communication behaviors) feeling well-aligned
422  with, representative of, or even a hyper-flattering version of their sense of self.

423 Although euphoria is the semantic opposite of dysphoria, one should not assume that
424  communicative euphoria is an automatic byproduct of communicative congruence. In the present CB5T-
425 based framework, we assert that a spectrum exists from complete communicative congruence to complete
426  communicative incongruence, and that when a person’s cybernetic system (i.e., personality) is unable to
427 overcome or adjust to an experience of incongruence, psychological entropy results that might manifest as
428 communicative dysphoria. However, the structure of the CBS5T, in our interpretation, does not
429 accommodate the idea that the opposite of dysphoria is euphoria, or that a lack of incongruence (i.e., the
430  experience of congruence) necessarily produces feelings of euphoria. In other words, the opposite of the
431 presence of psychological entropy in CB5T is the absence of psychological entropy. It seems the CB5T would
432  view an experience of communicative congruence as a healthy norm or an in-balance baseline of sorts. We
433 suspect that many people experience a fairly reliable sense of congruence and are not euphoric as a result;
434  they are just “them” in a healthy, balanced sense. Stated differently, CB5T does not allow “bonus points”
435  for being more congruent; solid congruence is the healthy state. So, when contemplating the technical
436 approach to measuring communicative dysphoria along a spectrum, it seems that the opposite end should
437 simply be anchored with a more neutral “no dysphoria” rather than “euphoria.” Or, perhaps
438 communicative dysphoria should stand alone and be measured in terms of its perceived magnitude (e.g.,
439  from “none” to “maximal,” or O to 100).

440 Nevertheless, evidence exists to support a lived experience of vocal euphoria and presumably also
441  communicative euphoria (though the latter term is not widely used by lay people of any group, to our
442 knowledge). Through the lens of the CB5T, a sense of communicative or vocal euphoria only seems possible
443 if or when communicative congruence is an explicit goal or desired future state. As a reminder, goals can

444 be conscious or subconscious. If communicative congruence is a person’s goal, and that goal is achieved
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445  (e.g., being gendered correctly on the phone), then we expect the same cortical and subcortical structures
446 relating to goal achievement and reward (e.g., the mesolimbic pathway, the amygdala) to activate (Baxter
447 & Murray, 2002; Berkman, 2018; Joseph et al., 2016; Wasserman & Wasserman, 2020). This activation
448  would result in the positive emotions (e.g., joy and euphoria) people associate with vocal or communicative
449 euphoria. To summarize the foregoing discussion of the relationship between communicative dysphoria
450  versus euphoria, communicative dysphoria seems to be indexing some magnitude of “psychological
451 entropy,” whereas communicative euphoria is linked to “goal attainment” in CB5T. In short, by virtue of
452 each construct representing different mechanisms within CB5T, we feel they should probably not be
453  conceptualized as two points along one spectrum.

454

455 4. Relevance of Communicative Congruence and Communicative Dysphoria to Voice and Speech Therapy
456 Personality science seeks to understand human behavior. Voice, speech, and communication are
457 core human behaviors. Logically, we cannot remove personality out of the equation when discussing
458 communication behaviors. As CB5T proposes, people who experience a “mismatch” in their expectations
459 or who have conflicting characteristic adaptations will experience psychological entropy commiserate with
460 the magnitude of the experienced incongruence. We propose that this experienced discrepancy is
461 communicative incongruence; when no discrepancy exists, the person experiences communicative
462 congruence. When the incongruence is severe, the resulting psychological entropy—emotional,
463 motivational, cognitive, and behavioral dysregulation—is what we refer to as communicative dysphoria.
464 Clinicians are likely already familiar with these concepts. When working with a patient with a voice
465 disorder, clinicians may hear a patient say, “this voice isn’t me,” when using a therapeutic target voice.
466 Similarly, some transgender and non-binary individuals successfully work with a voice therapist or vocal
467 coach to help them find their “true voice” that is aligned with their personal and gender identities. We

468 believe these to be examples of communicative incongruence and congruence, respectively.
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469 Likewise, some people experience such high levels of communicative incongruence, that it leads to
470  communicative dysphoria. As anecdotal evidence of communicative dysphoria, both authors have worked
471  with voice clients who have had emotional breakdowns when hearing their voice played back on a
472 recording, or strong aversion to even recording their voice at all. We also have worked with voice clients
473 who have not participated in the basic training gestures of voice therapy and/or disengaged from voice
474  therapy completely due to reported incongruence and associated dysphoria with their voice and