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Abstract

This article unpacks the basic mechanisms by which paralinguistic features communicated
through the voice can affect evaluative judgments and persuasion. Special emphasis is
placed on exploring the rapidly emerging literature on vocal features linked to appraisals
of confidence (e.g., vocal pitch, intonation, speech rate, loudness, etc.), and their subse-
quent impact on information processing and meta-cognitive processes of attitude change.
The main goal of this review is to advance understanding of the different psychological
processes by which paralinguistic markers of confidence can affect attitude change, speci-
fying the conditions under which they are more likely to operate. In sum, we highlight the
importance of considering basic mechanisms of attitude change to predict when and why
appraisals of paralinguistic markers of confidence can lead to more or less persuasion.
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Introduction

In the words of the eminent philosopher Friedrich Nietzsche (1844-1900), “We often
refuse to accept an idea merely because the tone of voice in which it has been expressed is
unsympathetic to us.” Although intuitively, the importance of this concept is well under-
stood, comparatively little attention has been devoted to examining how paralinguistic
markers of psychological states communicated through the voice can affect the process of
attitude formation and change. The present review addresses this gap by examining how
inferences of confidence linked to vocal features such as pitch can play a critical role in
cognitive and meta-cognitive processes relevant to attitudes and persuasion.

Voice as Information

The voice can be a powerful source of information because it often provides valuable
insight into the emotional and cognitive states of the communicator (Bénziger et al., 2014;
Harrigan et al., 2008; Johnson et al., 1986; Scherer, 2019; Scherer et al., 2001). For exam-
ple, studies have shown that vocal expressions of emotion can reliably inform a listener
that a person is angry, sad, bored, fearful, or happy, and that the ability to recognize and
distinguish among these linguistic markers of emotion transcends language barriers (Guyer
et al., 2017; Juslin & Laukka, 2003). As an illustration of this phenomena, a study by Pell
et al. (2009) revealed that monolinguistic native Spanish speakers were able to accurately
identify vocally expressed emotions when listening to recordings in which the speaker
shared their native language as well as when listening to recordings of English, Germanic,
and Arabic speakers.

However, research indicates that in-group members tend to more accurately recognize
differences in meaning associated with vocal expressions of emotions relative to out-group
members (Laukka & Elfenbein, 2020; Mandal, 2008; Scherer et al., 2011). Interestingly,
research has shown that even brief vocal expressions of emotion (i.e., vocal bursts) can
affect our social interactions by revealing our inner feelings in ways that are difficult to
fake (Cowen et al., 2019; Simon-Thomas et al., 2009). This suggests that vocal expressions
yield information that people perceive as a valid basis upon which to make judgments (i.e.,
inferences about what people judge to be our genuine intentions and truthful inner emo-
tional states).

Importantly, emotional expressions embedded in vocal features convey information
beyond the expresser’s feelings. For example, based on vocal features, people make
inferences about a speaker’s traits (Guyer et al., 2018a; Pisanski & Bryant, 2019), social
intentions (Fraccaro et al., 2011; Hughes et al., 2010, 2014; Leongémez et al., 2014;
Pisanski et al., 2018), and appraisal of the situation (Gregory & Webster, 1996; Puts
et al., 2006). Indeed, a wealth of research within psychology, communications, and
linguistics has shown that listeners make a wide variety of inferences and judgments
about people based on changes in their voice. According to these literatures, voice pro-
vides a wealth of information related to demographic characteristics of a person such
as sex, age, and social status (e.g., Cheng et al., 2016; Ko et al., 2015), various fea-
tures of personality, including pleasantness (Zuckerman & Miyake, 1993), benevolence
(Brown et al., 1973), competence (Kreiman & Sidtis, 2011; Sorokowski et al., 2019),
honesty and anxiety (Apple et al., 1979; Bond et al., 1987), indicators of power, such as

@ Springer



Journal of Nonverbal Behavior

authority (Sorokowski et al., 2019), physical size, dominance, and strength (e.g., Klof-
stad et al., 2015; Pisanski & Bryant, 2019; Puts et al., 2006), credibility (Chebat et al.,
2007; Gelinas-Chebat & Chebat, 1992, 1999; Smith & Shaffer, 1995), emotion (e.g.,
Andreasen, 1981; Halberstadt, 1983), attractiveness (e.g., Babel et al., 2014; Chattopad-
hyay et al., 2003; Feinberg, 2008; Hughes et al., 2014; Pisanski & Feinberg, 2019; Puts,
2016), attitude (e.g., Pittam & Gallois, 1987; Scherer, 1988), and the perceived per-
suasiveness of the speaker (Brooke and Ng, 1986; Hall, 1980; Mehrabian & Williams,
1969; Van Zant & Berger, 2020). Taken together, these data suggest that one important
feature of oral communication is that voice conveys a rich variety of information beyond
the content of a message.

One strategy by which people orally communicate their intentions, thoughts, and
attitudes to others is through modulating the acoustic properties of their voice (Knapp
et al., 2014; Schroeder & Epley, 2015, 2016). This practice occurs across a variety of
contexts and is often motivated by a desire for social approval (Sorokowski et al., 2019).
For example, research by Leongémez et al. (2017) explored this phenomenon within a
professional context (i.e., job interview), demonstrating that interviewees raised their
pitch when interacting with employers perceived as dominant and prestigious. The act
of raising one’s pitch has been shown to reflect an attempt to indicate physical and/or
social subordinance, in this case representing an acknowledgment of the social hierar-
chy between employer and job applicant.

Additionally, research has shown that people engage in vocal modulation to signal
romantic interest in a prospective partner (Fraccaro et al., 2011; Leongdmez et al., 2014;
Pisanski et al., 2018). Within the context of speed dating, this behavior has been shown
to occur for both males and females, such that men lowered their pitch and women raised
their pitch to a greater degree when they were interested in a prospective romantic part-
ner. In both cases, modulating one’s pitch led to more successful outcomes, suggesting
that stereotypical associations between gender and pitch play an important role within
the context of romantic interactions (Pisanski et al., 2018). Taken together, these stud-
ies suggest that not only do individuals intentionally modulate their vocal expressions,
believing that this strategy will help to achieve a desired outcome, but they also extract
useful pieces of information from the vocal cues embedded in others’ oral expressions,
which in turn may inform their own attitudes (Mehrabian & Ferris, 1967).

Although many characteristics of voice could influence attitudes and persuasion, a
growing body of research suggests one characteristic that should play an important role
is the extent to which a speaker sounds confident (Brennan & Williams, 1995; Brown
et al., 1985; Guyer et al., 2018a; Jiang & Pell, 2014; Kimble & Seidel, 1991; Scherer
et al., 1973; Smith & Clark, 1993; Van Zant & Berger, 2020). Given that confidence is
an important dimension people use to evaluate their own attitudes and thoughts (e.g.,
Brifiol & Petty, 2009; Rucker et al., 2014), it makes sense that confidence should also
be an important dimension people use when evaluating other’s communications. Indeed,
recent work suggests that individuals preferentially dedicate attentional resources to
detecting vocal signals that reflect varying degrees of confidence (Jiang & Pell, 2015,
2016). Moreover, appraisals of confidence can also be used to infer other attributes of
the speaker, such as intelligence, expertise, knowledge, and social credibility (Guyer
et al., 2018a; Pell, 2006; Scherer et al., 1973). Thus, to the extent that people infer con-
fidence based on changes in voice and rely on confidence as a valid basis for making
decisions, vocal confidence should be an important determinant of whether a persuasive
appeal will successfully influence attitudes and behavior.
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Vocal Production and Vocal Perception are Tied to Speaker Confidence

Although the study of paralinguistic markers of vocal confidence has received limited
attention within the persuasion literature, a diverse range of research within the domain of
communications has documented which vocal characteristics vary according to a speak-
er’s confidence. Typically, this research has been conducted in several different ways. For
instance, participants are sometimes explicitly instructed to speak in a confident versus
unconfident manner, after which researchers have measured both perceived and actual
changes in different characteristics of the speaker’s voice (e.g., vocal perception and vocal
production; Jiang & Pell, 2015, 2017; Scherer et al., 1973). In other work, people have
been observed in naturalistic settings where self-reports of confidence are typically either
high or low (e.g., an authority figure giving instructions to others, versus untrained pub-
lic speakers). Other research has manipulated people’s subjective ratings of confidence
through experimental materials to observe how voice changes as a result of more naturally
occurring confidence (e.g., vocal perception; Brennan & Williams, 1995; Kimble & Sei-
del, 1991; Smith & Clark, 1993). These methodologies have produced converging evidence
indicating that specific variations in certain characteristics of voice systematically covary
based on the extent to which a speaker is confident.

For example, several experiments have demonstrated that confident speakers tend to
intentionally communicate at an objectively louder volume relative to unconfident speak-
ers (Jiang & Pell, 2017; Kimble & Seidel, 1991; Scherer et al., 1973; Van Zant & Berger,
2020). Early research on vocal perception by Scherer et al. (1973) illustrated the relation-
ship between vocal loudness and perceived confidence by instructing speakers to read a
passage using either a confident or unconfident voice. The results indicated that speak-
ers instructed to speak in a confident voice naturally spoke louder, faster, and with fewer
pauses. Work by Jiang and Pell (2017) examined both vocal production and vocal percep-
tion, and found that speakers who were asked to communicate in a confident manner not
only spoke at a louder volume, as revealed by subsequent acoustic analyses of the audio
recordings (objective measures), but were also perceived as more confident by listeners
(subjective measures).

Research indicates that changes in vocal intonation also vary as a function of speaker
confidence (vocal production), as well as influencing listeners’ perceptions of speaker con-
fidence (vocal perception; Bollinger, 1978; Brennan & Williams, 1995; Guyer et al., 2018a;
Smith & Clark, 1993). For example, an experiment by Smith and Clark (1993) showed
that when participants felt they lacked background knowledge (as assessed by a measure of
confidence in their judgments), they tended to speak about that topic with rising vs. falling
intonation (vocal production). Similarly, work by Brennan and Williams (1995) revealed
that, when verbally responding to multiple-choice trivia questions, participants used ris-
ing intonation twice as frequently as falling intonation when providing incorrect responses.
Moreover, participants who used falling intonation at the end of their sentences were per-
ceived by listeners as significantly more confident than those who used rising intonation
(vocal production and vocal perception).

As with vocal loudness and vocal intonation, research on vocal production has found
that speakers increased their rate of speech when asked to speak in a confident manner
(Jiang & Pell, 2014, 2017; Scherer et al., 1973). In concert with these data, research on
vocal perception has shown that speakers who talk faster are perceived as more confident.
For example, Scherer et al. (1973) had an experienced drama student record a passage
while speaking in either a confident or doubtful manner. Results indicated that the speaker

@ Springer



Journal of Nonverbal Behavior

who spoke in a confident manner was perceived as communicating significantly faster as
well as with greater fluency relative to the speaker who spoke in a doubtful manner. Like-
wise, work by Brown et al. (1985) on vocal perception instructed a speaker to read a pas-
sage at either a relatively slow, normal, or fast rate of speed. In line with prior research on
vocal perception, a linear increase in ratings of speaker confidence was observed alongside
increases in speech rate, once again revealing a link between perceptions of confidence and
rapid speech. Numerous studies have replicated this pattern, suggesting a consistent rela-
tionship between perceptions of speaker confidence and rate of speech (Guyer et al., 2018a;
Jiang & Pell, 2015, 2017; Monetta et al., 2008; Van Zant & Berger, 2020).

Finally, work on vocal production has also examined the link between confident speak-
ers and changes in vocal pitch, demonstrating that speakers tend to communicate with a
higher pitch when vocalizing unconfident expressions (Jiang & Pell, 2017). These findings
have been corroborated by research on vocal perception, which has shown that listeners
associated raised pitch with decreased confidence (Guyer et al., 2018a; Jiang & Pell, 2015,
2017; Monetta et al., 2008). For example, several experiments conducted by Guyer et al.,
(2018a) digitally manipulated the speaker’s vocal pitch to be either high or low, then evalu-
ated the effect of this manipulation on participants’ ratings of speaker confidence and their
attitudes toward various topics. As predicted, low pitch elicited significantly higher ratings
of speaker confidence than high pitch. Moreover, low pitch also elicited more persuasion
than high pitch.

Taken together, these methodologies have produced converging evidence demonstrating
that relative to unconfident speakers, confident speakers speak faster, louder, use falling
intonation at the end of their sentences, and have lower-pitched voices, and these same
differences translate into higher perceptions of confidence. As further explained below,
besides increasing perceptions of speaker confidence, it is important to note that these
vocal qualities can also affect the impact of persuasive communication in several different
ways. As explained shortly, in accord with prominent theories of persuasion, indicators of
vocal confidence can affect: (a) the amount that people thoughtfully process a message,
(b) the favorability of thoughts toward an advocacy, (c) the impact of generated thoughts
on attitudes through a thought-validation process (metacognition), and also (d) the conse-
quences (e.g., behavior) associated with attitude change. Before discussing these processes
further, we next review a key vocal dimension associated with perceptions of confidence—
vocal pitch frequency—and its impact on attitudes and persuasion.

Vocal Pitch: The Nature of Fundamental Frequency

Of all the vocal hallmarks shown to reflect speaker confidence, a considerable amount of
work within the domains of biology, physiology, and psychology has been devoted to bet-
ter understanding vocal pitch. Research indicates that pitch is the most perceptually sali-
ent vocal property (e.g., Titze, 1994). In fact, these literatures suggest that the inferences
a recipient makes about a target based on modulations in their vocal pitch (as opposed
to modulations in other vocal properties) are uniquely linked to biological origins in both
human and non-human primates (e.g., see Aung & Puts, 2020; Evans et al., 2008; Klofstad
et al., 2015; Sorokowski et al., 2019; Taylor & Reby, 2010). Pitch refers to the subjective
variation in the “highness” or “lowness” of voice resulting from differences in the fun-
damental vibration frequency (F,,, measured in Hertz) caused by the length, tension, and
cross-sectional area of the vocal folds in the larynx (Lieberman & Blumstein, 1988; Titze,
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1994). Lower frequency vocalizations are often associated with males versus females, are
linked with more facial hair, body size, strength, muscularity, and dominance (see Pisanski
& Bryant, 2019 for a review), and are produced by many primate species to signal aggres-
sion and threat (Taylor & Reby, 2010).

Research indicates that the physical attributes typically linked to low pitch (i.e., size and
strength) may have contributed to the emergence of pitch as a dominance cue (e.g., Wolff
& Puts, 2010). In line with this, a variety of studies have found that a lower fundamental
frequency is reliably associated with heightened levels of testosterone (Dabbs & Mallinger,
1999; Evans et al., 2008; Harries et al., 1997; Meuser & Nieschlag, 1977; Pedersen et al.,
1986), which research has shown often serves as a marker of increased aggression and
physical dominance among males (Mazur & Booth, 1998; Schaal et al., 1996; Swaddle &
Reierson, 2002; Tremblay et al., 1997). Indeed, several studies have shown that males who
perceived themselves as more socially dominant lowered their vocal pitch in response to
mate competition, whereas the opposite pattern was found among males who perceived
themselves as less socially dominant (Gregory & Webster, 1996; Puts et al., 2006).

Deep voices are also correlated with evolutionary success. Deep-voiced men are judged
as more attractive by women (e.g., Feinberg et al., 2005b), mate more frequently (Hodges-
Simeon et al., 2011), and father more children (Apicella et al., 2007). Such success has
been attributed to perceptions of deep-voiced males as stronger (Feinberg et al., 2005a;
Puts et al., 2012; Sell et al., 2010), as well as more physically and socially dominant (Puts
et al., 2006, 2007; Wolff & Puts, 2010). Furthermore, recent work suggests that perceivers
can accurately gauge upper body strength based on vocal pitch, a feature also used to infer
fighting ability (Sell et al., 2010).

In a professional context, both men and women with relatively low vocal frequencies
are typically judged as more dominant and competent (see e.g., Klofstad et al., 2012),
and are more likely to be hired following a job interview (Schroeder & Epley, 2015). In
fact, several studies have shown that voters prefer political candidates with lower-pitched
voices (Anderson & Klofstad, 2012; Gregory & Gallagher, 2002; Klofstad et al., 2012;
Tigue et al., 2012). Thus, a low-frequency voice may benefit men in a broad array of social
contexts ranging from sexual to political and economic. This is not always the case among
women, for whom low voice frequencies are also perceived as masculine (Pisanski & Fein-
berg, 2019) but can be considered unattractive (Feinberg, 2008; Puts, 2016).

Given the numerous advantages conferred by pitch across a variety of contexts, it
makes sense that individuals with lower frequency voices tend to perceive themselves,
and be perceived by others, as relatively more confident than individuals with higher fre-
quency voices. Because pitch has a powerful influence on perceptions of speaker confi-
dence (Guyer et al., 2018a; Jiang & Pell, 2015, 2017; Monetta et al., 2008), and people
are more likely to behave in ways that are congruent with confidently held attitudes (Petty
et al., 2007; Petty & Krosnick, 1995; Rucker et al., 2014), changes in vocal pitch should be
an important determinant when evaluating whether a persuasive appeal will successfully
influence attitudes and behavior.
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Fig. 1 Schematic depiction of the Elaboration Likelihood Model. Adapted from Petty and Cacioppo
(1986a)

Understanding the Effects of Paralinguistic Markers of Confidence
on Persuasion: A Theoretical Framework

Although a growing body of work has shown that changes in specific parameters of voice
reliably influence perceptions of speaker confidence, comparatively little research has
investigated the underlying mechanisms by which specific indicators of vocal confidence
affect the degree of persuasion. Inconsistent results across studies have led some research-
ers to conclude that qualities of voice may enhance persuasion by serving as simple cues
that affect perceptions of speaker credibility (e.g., Miller et al., 1976; Smith & Shaffer,
1995), whereas others propose its effects are likely driven by affecting how much people
think about the message (e.g., Hausknecht & Moore, 1986; Moore et al., 1986; Smith &
Shaffer, 1991). Although these inconsistencies may in part be attributed to methodological
issues, a major problem facing this emerging literature is the absence of a general theoreti-
cal framework that can aid researchers by guiding their predictions regarding when (i.e.,
under what conditions) and why (i.e., by what processes) pitch and other vocal hallmarks
of confidence affect persuasion.

In an attempt to reconcile these conflicting findings, recent work has drawn upon a
prominent theory of persuasion known as the Elaboration Likelihood Model (ELM; Petty
& Brifiol, 2012; Petty & Cacioppo, 1986b; Petty & Wegener, 1998). The ELM is a general
conceptual framework that describes a discrete set of psychological processes by which a
given variable (e.g., vocal pitch) can produce different effects on attitudes according to spe-
cific conditions (influenced by contextual and dispositional factors), and also predicts the
strength of the attitudes/evaluative judgments resulting from these processes. Which spe-
cific process emerges is determined by where a person falls on the elaboration continuum
(i.e., from low-elaboration to high-elaboration), a construct which reflects the extent to
which a person is motivated or enabled by individual and situational factors to think care-
fully about the information in a persuasive message (see Fig. 1). When ability and motiva-
tion to think are high, people tend to carefully examine the quality of the evidence provided
(i.e., high-elaboration). In contrast, when ability and/or motivation are low, careful exami-
nation of the evidence is less likely (i.e., low-elaboration).

According to the ELM, at the low end of the elaboration continuum, a variable (e.g.,
paralinguistic markers of confidence such as vocal pitch) can influence attitudes by
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AMOUNT OF THINKING MULTIPLE PROCESSES OF ELABORATION ATTITUDE STRENGTH
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ANTECEDENTS OF | Process 5: Pitch Validates Thoughts
PERSUASION Pitch increases the reliance on current thoughts (after
processing a message and when thinking about thoughts).
Source
(Based on the vocal pitch, PRIMARY COGNITION
how confident is the
persuader perceived to be?) | |1 Process 4: Pitch as a Persuasive Argument CONSEQUENCES OF
Pitch is a compelling reason to be persuaded by a message PERSUASION
Message (when thinking with regard to the pitch-relevant situation).
(Message relevant to vocal N R . N L "
pitch or not) 1, Process 3: Pitch Biases the Direction of Thinking L ATTITUDE L1, Persistence
Pitch increases the generation of thoughts consistent with its CHANGE
Recipient valence (when pitch precedes thinking and deciding whether to Resistance
(Motivation, ability, vocal engage in message scrutiny). /
pitch while expressing | Process 2: Pitch Influences the Amount of Thinking Behavior
thoughts ...) Pitch affects the extent of message processing (when pitch
Context precedes thinking and deciding whether to engage in message
(Enviroment or background serutiny).
sound that varies in pitch...) Process 1: Pitch Serves as a Simple Persuasive Cue
" Pitch (e.g., confidence-sounding source) acts as a simple cue
v leading to either accept or reject the position (heuristic applied v
Lowest Elaboration when lacking motivation or abilitiy to process).

Fig.2 Main antecedents, processes, and consequences in the extended ELM (adapted from, Brifiol et al.,
2018). Although the figure focuses on pitch, the same processes apply to other vocal properties like intona-
tion, speed, etc.

functioning as a simple peripheral cue, whereby evaluative judgments about a target may
arise by way of a low thought process such as serving as a heuristic, classical conditioning,
or a self-perception process (e.g., the message must be right because the speaker seems
confident). At the high end of the elaboration continuum, a variable affects attitudes by a
process that requires more thought. Thus, the variable can either (1) serve as an argument
for or against the message, (2) bias the direction of thoughts to be more or less favorable, or
(3) determine whether an individual relies on their own thoughts generated in response to a
message (i.e., confidence / liking for one’s own thoughts). In the middle of the elaboration
continuum, when processing is not constrained to be either high or low by other factors, a
variable can affect the amount of processing that occurs. Each of these underlying mecha-
nisms, known as multiple roles, are explained in more detail shortly.!

Importantly, the ELM states that whether attitudes are changed by processes associ-
ated with relatively high or low thinking has important downstream implications for the
strength, durability, and resistance of the attitude. For example, as illustrated in Fig. 2,
as the elaboration involved in attitude change increases, the resulting attitude typically
becomes more persistent, resistant, and predictive of intentions and behaviors (Haugtvedt
& Petty, 1992; Haugtvedt & Strathman, 1990; Petty et al., 1983, 1995a, 1995b). Moreover,
the ELM explains how multiple processes of persuasion can operate in different circum-
stances. That is, the ELM proposes that any given variable can influence persuasion in
different ways and therefore produce different outcomes. For example, whereas under low-
elaboration conditions, a confident-sounding person can increase persuasion when their

! “Multiple roles” is a term used in the context of the Elaboration Likelihood Model (Petty & Cacioppo,
19864, b) that connotes that variables such as vocal pitch can affect attitudes by different mechanisms in
different situations. For a more complete description of each of the five roles a variable can play in affecting
attitudes, we refer the reader to the content found under the heading: “Understanding the effects of paralin-
guistic markers on persuasion: A theoretical framework,” as well as Fig. 2, which provides a visual illustra-
tion specifying the antecedents and consequences for each of the multiple roles.
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voice serves as a simple positive cue, under moderate-elaboration conditions, a confident-
sounding person can decrease persuasion when their voice reduces careful thinking about
strong arguments.

The ELM also indicates that similar outcomes can be produced by different mechanisms
that operate at different places along the elaboration continuum (i.e., ranging from low to
high thinking). For example, a confident-sounding person can increase persuasion when
their voice serves as a simple positive cue (low-elaboration), when it decreases thinking
about weak arguments or increases thinking about strong arguments (moderate-elabo-
ration), when it serves as a strong argument itself (high-elaboration), when it biases the
direction of thoughts that are generated to match the position advocated by the person or
group delivering the message (high-elaboration), or when a speaker’s voice either validates
positive thoughts that have already been generated or invalidates negative thoughts (high-
elaboration). Importantly, as previously noted, the ELM postulates that not all judgmental
outcomes that appear the same on the surface really are the same (e.g., attitudes changed
to the same extent via high versus low-thinking processes are differentially persistent over
time). As we illustrate in the following sections, knowing that a confident-sounding person
can influence persuasion is not enough. Rather, it is also vital to understand the psycho-
logical process by which this apparently straightforward effect (or the contrary) occurs.
Although many aspects of a persons’ vocal qualities can influence attitudes via these multi-
ple processes, we highlight vocal pitch for illustrative purposes.

Low Elaboration: Pitch can Influence Persuasion as a Peripheral Cue

One process by which vocal pitch can influence attitudes and persuasion is by operating as
an indicator of the speaker’s confidence, in turn, serving as a simple cue leading the mes-
sage recipient to either accept or reject the position advocated in a message when thinking
is low. The impact of pitch under low elaboration conditions depends on whether the mean-
ing associated with pitch is positive or negative. For example, a speaker whose vocal pitch
is low because they are believed to have a cold or sore throat (negative meaning associated
with low pitch), is unlikely to be perceived as more confident and thus more persuasive.
Similarly, a speaker whose vocal pitch is high because they inhaled helium is unlikely to be
perceived as unconfident and thus less persuasive. Low-elaboration conditions can occur
by way of situational factors (e.g., distraction, low-involvement, low relevance/responsibil-
ity, etc.), and/or via dispositional factors such as low need for cognition (i.e., individuals
who dislike cognitively demanding tasks; Cacioppo & Petty, 1982; see Petty & Wegener,
1998 for a review of variables that impact thinking).

In a series of experiments, Guyer et al., (2018a) examined the role of vocal pitch as an indi-
cator of confidence, capable of serving as a peripheral cue to persuasion under low-thinking
conditions. Participants heard a speaker whose vocal pitch was digitally manipulated to be
either comparatively low or high. Additionally, participants were randomly assigned to either
a high or low elaboration condition prior to receiving the audio passage. Specifically, high-
thinking conditions were created by providing a semi-private environment free of all distrac-
tions, thus maximizing participants’ ability to thoughtfully process the message (Petty et al.,
1976). Similarly, motivation to process the message was maximized by including a manipula-
tion of personal responsibility, which research has shown can enhance motivation to process
issue-relevant arguments (Petty et al., 1980). In contrast, low-elaboration conditions were cre-
ated by way of a distraction task that required participants to memorize and later recall an
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Fig.3 Top panel: The effects of vocal pitch on persuasion as a peripheral cue under low elaboration. Bot-
tom panel: The effects of vocal pitch on persuasion as a biasing factor under high elaboration. Data from
Guyer et al. (2018a)

eight-digit number, thus reducing their ability to carefully process information (e.g., Gilbert
& Osborne, 1989). Likewise, motivation to thoughtfully evaluate the message was reduced
by informing participants that their responses may be discarded and were unlikely to be read
by the researchers. After listening to the audio recording, participants indicated their attitude
towards the topic, then evaluated different attributes of the speaker, including the speaker’s
perceived confidence. Lastly, participants listed and rated the valence of their thoughts (i.e.,
positive, negative, neutral, or unrelated; see Petty & Cacioppo, 1986a), as those thoughts
applied to the persuasive proposal.

Confirming expectations, changes in vocal pitch predicted ratings of speaker confi-
dence, with low pitch receiving significantly higher ratings of confidence than high pitch
within both high and low elaboration conditions. Importantly, under low elaboration,
speaker confidence served as a peripheral cue by directly affecting participants’ attitudes,
such that higher perceptions of speaker confidence led to more favorable attitudes without
affecting thought favorability (i.e., a thought-biasing effect was not found), which is exactly
what the ELM would predict under conditions that are not conducive to careful thinking
(Petty et al., 1993). Thus, vocal pitch can increase perceived confidence, in turn, serving
as a peripheral cue whereby listeners directly infer their attitudes based on the speaker’s
apparent confidence (see Fig. 3, top panel). In depth coverage of research illustrating how
different variables can influence attitudes as a peripheral cue can be found in Guyer et al.
(2019). Next, we see how in this same study, pitch affected attitudes by a different mecha-
nism under high elaboration.

High Elaboration: Pitch can Influence Persuasion by Biasing Thoughts
Beyond serving as peripheral cue under low-thinking conditions, vocal pitch can also influ-

ence attitudes by different processes under different circumstances. For example, when a
message recipient is able and motivated to carefully consider the merits of an issue (i.e.,
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high-elaboration), a speaker’s vocal pitch can bias the valence/direction of a recipient’s
thoughts in response to a persuasive message. The greater the room for interpreting infor-
mation (e.g., when persuasive information is ambiguous), the more likely it is that para-
linguistic markers of confidence like pitch will bias the direction of the thoughts gener-
ated, especially when multiple interpretations of the information are possible (Chaiken &
Maheswaran, 1994).

Evidence for pitch biasing thoughts (see Fig. 3, bottom panel) was presented in the
experiment described in the last section on peripheral cues by Guyer et al., (2018a). Spe-
cifically, consistent with the idea that vocal pitch can bias the direction of thinking about an
issue, thoughts were significantly more positive when the speaker communicated using low
(vs. high) pitch. Importantly, thought favorability significantly mediated the relationship
between ratings of speaker confidence and recipient’s attitude toward the advertisement.
Moreover, this pattern of effects was replicated in a follow-up study, thus providing fur-
ther support that vocal pitch can serve in a biasing role under high-elaboration conditions.
Research by Chattopadhyay et al. (2003) revealed a similar thought-biasing pattern under
high-thinking conditions, in which low pitch led to more positive cognitive responses
toward the topic, and cognitive responses mediated the relationship between pitch and atti-
tudes toward the target.

In sum, we have thus far discussed how pitch can affect persuasion by serving as an
indicator of confidence, in turn, functioning as a cue under low-elaboration conditions
or by biasing thoughts under high-elaboration conditions. As previously noted, whether
the process by which persuasion takes place involves low or high elaboration is impor-
tant because the consequences associated with those changes are likely to be different. For
example, research has shown that effortful processing of a message typically yields atti-
tudes that are more accessible, durable over time, resistant to persuasive attacks, and more
predictive of behavior than attitudes formed by relatively low-thinking processes (see Petty
et al., 1995a, 1995b, for a review). Future research should examine to what extent the high
and low-elaboration processes examined by Guyer et al., (2018a) for pitch might differen-
tially impact the strength of resulting attitudes.

High Elaboration: Pitch can Influence Persuasion as an Argument

In addition to biasing the direction of thoughts, vocal pitch can also serve as an argument
either for or against an attitude object when this feature of a speaker’s voice is relevant to
evaluating the merits of the advocacy and when thinking is high. For example, if one’s goal
is to determine whether it would be good or bad to hire a person as a radio announcer or as
a host for sporting events, then the properties of the person’s voice are likely an important
piece of information or evidence relevant to evaluating their suitability for the role.
Consider an advertisement promoting a new program designed to improve public
speaking. One aspect relevant to evaluating the effectiveness of a public speaking pro-
gram is whether people who have taken the program speak with confidence. That is,
a confident sounding speaker might be viewed as a relevant argument in favor of the
program because a listener may reason that the program taught the speaker how to com-
municate with confidence. Likewise, a listener may evaluate an unconfident speaker as
evidence suggesting that the program is ineffective at teaching people how to communi-
cate with confidence. Importantly, the extent to which a speaker sounds confident when
delivering a message can only serve as an argument when the speaker’s confidence is
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Fig.4 High elaboration: The effects of vocal pitch on persuasion as an argument. Data from Vaughan-John-
ston et al. (2020)

relevant to the advocacy. For instance, a speaker’s confidence would be relevant in the
context of a message advocating a program designed to improve public speaking, but
would be quite irrelevant in the context of a message advocating a program designed to
improve one’s ability to take appealing photographs.

Recent work by Vaughan-Johnston et al. (2020) examined for the first time how a
speaker’s vocal pitch and speech rate might affect a recipient’s attitude by serving as an
argument either in favor of or against the position advocated in the message. Participants
listened to an audio recording that described one of two program types—one designed
to help them speak with confidence (i.e., a topic relevant to pitch/speech rate), versus
one designed to help them take good pictures (i.e., a topic irrelevant to pitch/speech
rate). For each topic, the authors created an audio recording in which the speaker’s
vocal pitch and speech rate were both digitally manipulated within the same recording
in order to create two conditions that either represented high or low speaker confidence
(i.e., low pitch/fast speech vs. high pitch/slow speech). After listening to one of the four
audio recordings, participants indicated their attitude toward the improvement program,
provided a judgment of speaker confidence, and then completed a thought-listing task.
Elaboration was globally set high by leading participants to believe that only a few peo-
ple were taking part in the study, therefore their responses were especially important.

As expected, the paralinguistically confident speaker was perceived as more confi-
dent than the paralinguistically unconfident speaker, independent of the type of pro-
gram (i.e., public speaking vs. photography). Most importantly, a two-way interaction
between the paralinguistic confidence condition and the program type showed that when
perceived speaker confidence was relevant to evaluating the quality of a program (public
speaking), speaking confidently (i.e., low pitch/fast speech) led to more positive atti-
tudes toward the program than speaking unconfidently (i.e., high pitch/slow speech).
However, when perceived speaker confidence was not relevant to evaluating the quality
of a program (photography), then differences in paralinguistic confidence (low vs. high)
had no effect on participant’s attitudes toward the program (see Fig. 4). This pattern of
effects was replicated in a second experiment using a sample of native Spanish speakers
(vs. Canadians speaking English in the study just described), thus providing some basis
to suggest that this effect is replicable and generalizes across both language and culture.
Ilustrating the generalizability of this psychological process to variables beyond vocal
pitch, recent research has shown that other variables beyond pitch (i.e., physical attrac-
tiveness) can also affect attitudes by serving as an argument (Kang & Herr, 2006; Mello
et al., 2020).
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Moderate Elaboration: Pitch can Influence Persuasion Via Amount
of Thinking

In certain situations, there may be a relative absence of factors that promote either high or low
elaboration. Under such conditions, a message recipient’s ability and motivation to think can
be described as unconstrained or free to vary as a function of various markers of the vocal
confidence of the speaker (e.g., pitch, speech rate, intonation). That is, when no constraints are
placed on a person’s ability and/or motivation to think, paralinguistic markers of confidence
can influence attitudes by either increasing or decreasing the amount of thinking depending on
the reactions they produce in the recipients of a message. One of the simplest ways of evaluat-
ing whether a variable affects processing is to determine the extent to which strong arguments
are more persuasive than weak arguments when that variable is present rather than absent.
Weak arguments are those advocating in favor of a proposal but, unlike strong arguments,
weak arguments use reasons that are not compelling (e.g., people should vaccinate because
the injections are delivered in colorful syringes). When people process weak arguments, they
are more likely to recognize the lack of merits and generate counter-arguments (reducing per-
suasion). However, when people do not process weak arguments (e.g., due to the confidence
produced by the speaker or by a distraction), they are less likely to counter-argue (they do
not recognize the flaws), and therefore persuasion increases relative to when processing is
high. Thus, variables that increase elaboration, such as personal relevance (Petty & Cacioppo,
1979) or personal responsibility (Petty et al., 1980), should increase the tendency of strong
arguments to produce more persuasion than weak arguments, whereas variables that reduce
elaboration, such as distraction (Petty et al., 1976) or time pressure (Gilbert & Osborne, 1989),
should reduce the tendency of strong arguments to produce more persuasion than weak argu-
ments. This is because when people think carefully, they tend to generate favorable thoughts
to strong arguments, resulting in enhanced persuasion, but counter-arguments to weak argu-
ments, resulting in opinions that contradict the message (see Petty & Wegener, 1998, and Car-
penter, 2015, for reviews).

Consider how vocal pitch might influence persuasion when thinking is unconstrained (i.e.,
moderate elaboration). When people are uncertain whether to devote cognitive resources to
processing a message, a relatively low pitch (confident) voice might enhance a recipient’s
motivation to scrutinize the quality of the arguments in a message over a high pitch (non-
confident) voice, thus increasing the impact of argument quality on attitudes. This is because a
confident sounding person may be perceived to know what he or she is talking about, thereby
justifying exerting effort to process the arguments because doing so would be worthwhile
(Heesacker et al., 1983). Thus, when no constraints are placed on a person’s ability and moti-
vation to think, vocal pitch can potentially influence the success of persuasive communications
by affecting perceptions of speaker confidence, which can affect persuasion by influencing the
extent of thinking about the message. Further examples of the effects of different variables on
attitudes under moderate elaboration can be found in Guyer et al. (2019).

High Elaboration: Pitch can Influence Persuasion Via Metacognition
As illustrated so far in this review, analyses of people’s attitudes have focused on how per-
suasion processes affect mostly the number (how many) and valence (positive or negative)

of the thoughts people generate. That is, initial work on pitch and persuasion, like other
vocal factors, has examined the nature or content of the primary cognitions that people
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have prior to a judgment. However, a large body of research now suggests that secondary
(meta-cognitive) reflections are also important to consider (Brifiol et al., 2012). For exam-
ple, to what extent do people think their primary cognitions are valid?

The process of reflecting on the validity of one’s thoughts highlights the distinction
between primary and secondary cognition. Primary cognition refers to thoughts that occur
at a direct level and involve initial associations of some object with some attribute (e.g.,
this product seems good). However, following a primary thought, people can also generate
other thoughts, which occur at a second level and involve reflection on their initial thoughts
(e.g., I am confident that this product seems good). Metacognition refers to these second-
order thoughts (thoughts about thoughts; for reviews, see Brifiol & DeMarree, 2012; Dun-
losky & Metcalfe, 2009; Jost et al., 1998; Petty et al., 2007). Therefore, under conditions
in which careful scrutiny of a message is likely (i.e., high elaboration), the ELM proposes
that attitude change can occur as a result of secondary cognition; for instance, via a thought
validation process (Petty et al., 2002).

The key notion of thought validation is that the greater the perceived validity of one’s
thoughts, the more those thoughts are translated into overall judgments. Thus, two people
might have the very same thought, but one person might believe that the thought is more
valid than the other person does, and is therefore more likely to form a judgment based on
it and act upon it. People can rely on their thoughts because they believe the thought is cor-
rect (cognitive validation) or because they feel good about it (affective validation; Brifiol
et al., 2018). Meta-cognitive thoughts regarding the perceived validity of primary thoughts
are important because such secondary thoughts can magnify, attenuate, or even reverse the
impact of primary thoughts on judgment and action (Petty et al., 2007). Perceptions of
validity are influenced by both situational and person variables alone and in combination,
and their impact on judgment can vary with their meaning. Many variables arising from
the situation have been shown to impact validation processes, ranging from source cred-
ibility to numerical status and power (Brifiol & Petty, 2009). In this section, we focus on
vocal pitch as a recently identified variable that can also influence persuasion by affecting
thought validity under high-thinking conditions.

As an example of how a person’s vocal pitch can influence his or her own attitudes via
meta-cognitive processes, consider recent work by Guyer et al. (2020). In this study, par-
ticipants first read a passage discussing either the advantages or disadvantages of requiring
senior comprehensive exams to complete one’s undergraduate degree. After reading the
passage, participants were asked to list their thoughts about the topic and then rate the
valence of their thoughts (i.e., using the thought listing technique). Next, participants were
presented with the identical passage, but on this occasion, they heard the passage delivered
by a speaker whose vocal pitch and speech rate were both digitally manipulated within
the same audio recording in order to create two conditions that represented either high or
low speaker confidence (low pitch/fast speech vs. high pitch/slow speech). Following this,
participants rated the speaker on various dimensions, including confidence, then completed
the thought listing task a second time, on this occasion indicating to what extent they were
confident in their thoughts. Finally, a measure of participant’s attitude toward the exams
was obtained.

As predicted, the speaker was perceived as more confident when communicating using
low pitch/fast speech versus high pitch/slow speech. Of critical importance, a two-way
interaction emerged between the paralinguistic confidence condition and the direction of
participants’ thoughts on their subsequent attitudes toward the exam. Specifically, when
the speaker expressed positive thoughts about the exam in a paralinguistically confident
manner, this caused participants to report more positive attitudes than when the speaker
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Fig.5 Top panel: The meta-cognitive effects of source vocal pitch on persuasion under high elaboration.
Middle panel: The meta-cognitive effects of recipient vocal pitch on persuasion under high elaboration.
Bottom panel: The meta-cognitive effects of pitch on persuasion as a context factor under high elaboration.
All data are from Guyer et al. (2020)

expressed their positive thoughts in a paralinguistically unconfident manner. Conversely,
when the speaker expressed their negative thoughts about the exam in a paralinguistically
confident voice, this caused participants to report more negative attitudes than when the
speaker expressed their negative thoughts in a paralinguistically unconfident voice (see
Fig. 5, top panel). Mediation analyses confirmed that the speaker’s vocal pitch influenced
recipient’s attitudes toward the topic based on how it affected recipient’s confidence in
their own thoughts rather than the valence of their thoughts (which would have been the
case if pitch increased processing of the message). Thus, this two-way interaction between
thought direction and pitch was interpreted as a case in which speaker confidence (arising
from low pitch) validated thoughts because thought confidence but not thought favorability
mediated the effect. This research is consistent with recent research showing that pitch and
other voice features can be manipulated to study their impact on the speaker (Arias et al.,
2021). Further examples of research that illustrate the effect of other features of the speaker
affecting attitudes via meta-cognitive validation of thoughts can be found in Brifiol and
Petty (2009).

Finally, it is important to note that if people believe that their judgments may have some-
how been inappropriately biased by the properties of a communicator’ voice (e.g., vocal
pitch), and they do not want this to occur, they can correct their judgments in a direction
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opposite to the perceived bias (i.e., engage in correction processes, Petty & Wegener, 1993;
see Wegener & Petty, 1997, for a review). These meta-cognitive processes are most impact-
ful when thinking is high because it is only under conditions of careful thought that people
generate a substantial number of issue-relevant thoughts that carry the potential to shape
their attitudes. Importantly, corrections to one’s thoughts can occur in different directions
(i.e., in favor or against an advocacy) depending on recipients’ theories of how the biasing
event or stimulus (e.g., a confident sounding speaker) influenced their thoughts. When peo-
ple are motivated and able to correct, theory-based corrections can lead to reversals of typi-
cal persuasion effects (e.g., an unconfident speaker could be more persuasive than a confi-
dent speaker if a person “overcorrects” for the perceived influence; cf. Petty et al., 1998).

The Metacognitive Role of Pitch Beyond Persuasive Sources

To this point, we have illustrated five psychological processes proposed by the ELM
through which changes in vocal pitch originating from the source of a message can affect
perceptions of speaker confidence and, in turn, influence persuasion via primary and sec-
ondary cognition. Recent work suggests that the link between pitch and confidence can
arise from factors beyond a speaker’s voice, such as when the recipients themselves
speak in a low/high pitch voice, or a low/high pitch sound is incidentally present in the
environment.

Given that the confidence with which others vocally express their thoughts can impact
the favorability of one’s own thoughts and attitudes via a meta-cognitive process, this
raises the possibility that how people vocally express their own thoughts can also influence
whether and how they use their thoughts to inform their attitudes. For example, consider
a person who vocally expresses either their positive or negative thoughts using qualities
of voice that reflect confidence (e.g., low pitch) versus doubt (e.g., high pitch). We might
expect that expressing one’s positive thoughts in a confident manner should yield more
positive target-relevant attitudes than expressing one’s positive thoughts in a doubtful man-
ner. In a similar fashion, expressing one’s negative thoughts in a confident manner should
yield more negative target-relevant attitudes than expressing one’s negative thoughts in a
doubtful manner. In other words, confidently expressed thoughts should be more impactful
in determining one’s attitudes.

This premise was tested for the first time in an experiment by Guyer et al. (2020) using
a sample of Spanish-speaking undergraduate students. After reading a passage discuss-
ing either the advantages or disadvantages of comprehensive final exams, participants
then listed up to three positive or negative thoughts based on the condition to which they
were assigned. Next, all participants received a cover story ostensibly from the university
IT department that asked them to help test the sound quality of a recently acquired audio
recording program by reading aloud the thoughts they had previously written using either
a higher or lower pitch than they would normally use when talking. Finally, participants
reported their attitudes toward comprehensive exams, then viewed the thoughts they had
previously written and indicated to what extent they were confident in each thought.

As predicted, the results showed that whereas vocally expressing positive thoughts
using low versus high pitch led to more positive attitudes, vocally expressing negative
thoughts using low versus high pitch led to more negative attitudes (see Fig. 5, middle
panel). In other words, how people vocally expressed their thoughts influenced persua-
sion. Importantly, in line with the thought-validation hypothesis, these data suggest that
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the meta-cognitive effect of vocal pitch on attitudes was mediated by perceptions of confi-
dence in one’s thoughts. Moreover, these data provide initial evidence suggesting that, in
the same way as changes in vocal pitch influence how confident people perceive others to
be, vocally expressing one’s own thoughts using high or low pitch can also influence per-
ceptions of one’s own self-confidence.

A subsequent experiment by Guyer et al. (2020) tested whether the meta-cognitive
effects of pitch on attitudes might also emerge when pitch functioned as a contextual vari-
able. That is, whether subtly exposing a person to a low vs. high pitch sound occurring in
the background while they generated thoughts might also yield a meta-cognitive effect on
attitudes via thought-confidence. Once again, participants first read a passage describing
either the advantages or disadvantages of comprehensive exams, then used a keyboard to
type either positive or negative thoughts matching the valence of the passage. While partic-
ipants typed their thoughts, each stroke on the keyboard emitted either a high or low pitch
tone (the volume and intensity of each tone was held constant), thus subtly associating par-
ticipant’s positive or negative thoughts with high or low pitch sounds in the environment.

These data revealed that even in this indirect, contextual role, low (vs. high) pitch
sounds heard in the background while typing thoughts yielded the same meta-cognitive
pattern of effects by polarizing attitudes (see Fig. 5, bottom panel). Once again, the rela-
tionship between pitch and thought direction was mediated by thought confidence. Taken
together, these studies indicate that changes in pitch reliably influence perceptions of confi-
dence, regardless of whether the pitch originates from the source of the message, the mes-
sage recipient, or as an unrelated contextual factor in the background. Moreover, changes
in pitch not only influence how confident people perceive others to be (when they are talk-
ing), but also how confident people perceive themselves to be (when they are talking).
Importantly, confidence emerging from pitch can be misattributed to any thought currently
in mind, even if those thoughts are totally unrelated to the vocal information. Thus, this
confidence is beneficial to persuasion when thoughts are positive but detrimental for per-
suasion when thoughts are negative.

Multiple Roles for Vocal Hallmarks of Confidence Beyond Pitch

Although most of our empirical examples have focused on unpacking how the effects of
pitch on persuasion are mediated by perceptions of confidence, there are, of course, many
other persuasion-relevant vocal qualities. In fact, research has also applied the multiple
roles framework described by the ELM to rate of speech, and other aspects of voice linked
to confidence such as volume and intonation. These indicators of vocal confidence can also
operate as a simple cue for acceptance vs. rejection when thinking is low, and in other roles
in other circumstances. For example, an experiment by Chebat et al. (2007) manipulated
different properties of a speaker’s voice so that either the intensity (loudness), intonation
(variation in pitch), or speech rate (words per minute) was high/low, while the remaining
two vocal properties were kept at the speaker’s natural baseline. The topic used in this
study (benefits of a new ATM card) was rated as low in personal involvement, suggesting
that careful scrutiny of the message was unlikely (i.e., low-elaboration conditions). Atti-
tudes toward the advertisement were more favorable when the speaker sounded high versus
low in confidence (i.e., spoke fast vs. slow, with a high vs. low intensity, and when intona-
tion was low vs. high). This suggests that under low elaboration, changes in the nonver-
bal features of a speakers’ voice influenced persuasion in the same direction implied by
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the valence of the speaker’s voice (see also Gelinas-Chebat & Chebat, 1992; Miller et al.,
1976).

Vocal qualities associated with speaker confidence can also influence persuasion by
affecting the valence of thinking. This was illustrated in a study by Chattopadhyay et al.
(2003), who employed professional sound technicians to manipulate the speaker’s rate of
speech (fast/slow) and vocal pitch (high/low) without affecting other properties of voice.
Participants listened to an advertisement delivered by an experienced radio announcer that
promoted a health supplement available at local businesses. Importantly, a cover story was
explicitly designed to ensure that participants listened carefully to the advertisement (i.e.,
high elaboration). Following the recording, participants indicated their attitudes toward the
product and then wrote down the thoughts they had while listening to the advertisement.
Consistent with the idea that vocal hallmarks of confidence can bias the direction of think-
ing about an issue, participant’s thoughts about the health supplement were significantly
more positive when the speaker communicated at a fast (vs. slow) rate of speech. Impor-
tantly, thought favorability significantly mediated the relationship between speech rate and
attitudes toward the advertisement.

Using the ELM as a theoretical framework, recent research has re-examined the link
between rate of speech and persuasion, along with other qualities of voice linked to per-
ceptions of speaker confidence, including vocal intonation (Guyer et al., 2019). These
data confirmed that although perceptions of speaker confidence were responsible for the
effects of voice on attitudes, the underlying process by which this occurred differed based
on whether or not the message recipient was carefully processing the message. In line with
the ELM, under high-thinking conditions, perceptions of speaker confidence biased the
favorability of thoughts, which in turn served as a guide when forming attitudes toward the
topic. In contrast, under low-thinking conditions, speaker confidence did not bias thought-
favorability but rather directly influenced attitudes as a peripheral cue.

In addition to biasing the direction of thoughts, vocal confidence linked to changes in
rate of speech, intonation, or loudness can also serve as an issue-relevant argument when
these changes are informative about the merits of the attitude object under consideration
and when elaboration is high. Moreover, recall that vocal confidence can influence the
extent to which a recipient processes a persuasive message when thinking is unconstrained.
For example, although faster speakers are generally perceived as more confident (Brown
et al., 1985; Jiang & Pell, 2014; Scherer et al., 1973), extremely fast speech can reduce a
recipient’s ability to process a message, potentially undermining the persuasive benefits
of confidence. Indeed, Moore et al. (1986) found that rapid rates of speech were associ-
ated with reduced argument quality effects (the relative difference in persuasion between
strong and weak arguments) compared to slower rates of speech. In other words, very rapid
speech reduced the persuasive impact of strong arguments but increased the persuasive
effect of weak arguments. This pattern was replicated in a study by Hausknecht and Moore
(1986), and more recently by Guyer et al. (2018b).

Perceived confidence that emerges from vocal hallmarks of confidence can not only
decrease but also increase thinking under conditions of moderate elaboration. For example,
in an experiment by Guyer et al. (2018b), participants heard a speaker with either rising or
falling intonation present either strong or weak arguments favoring a policy that required
students to work for their university for a minimum of two years in exchange for a reduc-
tion in tuition. Next, participants rated the speaker’s confidence and their attitudes toward
the proposal. Results showed that falling intonation yielded greater perceived confidence
than rising intonation, which increased persuasion by strong arguments and decreased
persuasion by weak arguments. Thus, when people’s ability and motivation to think are
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unconstrained (i.e., moderate elaboration), vocal qualities that influence perceptions of
speaker confidence can also influence the success of persuasive communications by affect-
ing the extent to which a recipient thinks about the evidence presented in an advocacy
(either by increasing or decreasing thinking).

Finally, communicators with a confident voice can also impact what recipients think
about the validity of their thoughts. That is, under high-elaboration conditions, speaker
vocal confidence can impact whether or not people use their thoughts by influencing how
valid people think their thoughts are—especially when they consider speaker confidence
after generating thoughts (Tormala et al., 2007). Finally, as previously stated, if people
believe that their judgments are somehow being inappropriately biased by the properties of
the communicator’s voice, and they do not want this to occur, they can correct their judg-
ments in a direction opposite to the perceived bias.

As noted, whether the process by which persuasion takes place involves low or high
elaboration is important because the consequences associated with those changes are likely
to be different. Specifically, research has shown that effortful processing of a message typi-
cally yields attitudes that are more accessible, durable over time, resistant to persuasive
attacks, and more predictive of behavior than attitudes formed via relatively low-think-
ing processes (see Petty et al., 1995a, 1995b, for a review). To date, however, no studies
have examined these postulated attitude strength outcomes for high versus low confidence
speakers. All of these roles for vocal properties, the conditions under which they occur, and
their consequences, were summarized in Fig. 2.

Future Directions

Throughout this review we have described how different vocal hallmarks linked to con-
fidence, whether they originated from the message source, recipient, or even as a back-
ground contextual factor, could influence attitudes and persuasion. We also outlined differ-
ent processes by which this influence could occur (Fig. 2) and provided data where possible
throughout our review to show how processes could emerge due to particular moderators.

Although there remain many interesting avenues of inquiry open to further research, one
important point to consider is how vocal factors might intersect with cultural considera-
tions. For example, cross-cultural psychologists suggest that power distance (i.e., cultural
beliefs that hierarchical power structures are legitimized and acceptable; Hofstede, 1980;
Moon et al., 2017) is predominant in some countries (e.g., China) relative to other coun-
tries (e.g., Canada, United States). An intriguing possibility is that effects of vocal confi-
dence could be more potent in high power-distance cultures, insofar as such cultures make
dominance and subordination primary considerations of social interaction. For example,
a message recipient attending to a persuasive message could use vocal confidence cues to
determine if the speaker is their superordinate or subordinate, and thus could be more sen-
sitive to perceiving subtle indicators of vocal confidence (i.e., authority), or more respon-
sive to such signals in terms of downstream actions (e.g., showing larger thoughtful biases
in favor of confident versus non-confident messages). Through such work, we can extend
the generalizability of vocal confidence research, potentially identifying cultural milieus in
which this framework has larger (or altered) influences over persuasion.

Another avenue for future research might be to explore the deliberative manipulation of
vocal properties (e.g., pitch, speech rate, loudness) by persuasive communicators to elicit
feelings of confidence not only in their target audiences but also in themselves. That is, just
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as communicators modulate their voice intentionally to manage the impressions of oth-
ers, future studies can benefit from examining to what extent people can also intentionally
modulate their own vocal properties to regulate their internal emotional states via bolster-
ing feelings of confidence in desirable thoughts or undermining confidence in unwanted
thoughts.
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