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Summary: Objective. Vocal fry is a prevalent speech feature in college-aged American women living in the United
States. However, there is currently little consensus about how its use influences listener judgments of the speaker. This
study investigated how vocal fry influences judgments of intelligence and the likability of young adult female speakers of American English while taking into account the surrounding acoustic-prosodic context, specifically voice pitch
and speech rate.
Method. Speech samples were obtained from eight American English-speaking females who presented with different combinations of voice pitch (low or high), speech rate (slow or fast), and vocal fry (presence or absence). Listener
judgments of ratings of intelligence and likability were collected from 463 adults via online crowdsourcing.
Results. Generalized estimating equation models revealed significant three-way interactions between the voice pitch,
speech rate, and vocal fry for listener judgments of intelligence and likability. While vocal fry had favorable effects in
some contexts (eg, high pitch, fast rate) it had unfavorable effects in others (eg, low pitch, fast rate).
Conclusion. Listener judgments of young American women based on information afforded in their speech are not
solely based on the presence or absence of vocal fry, but rather a combination of features that interact with one another
in unique ways. Thus, whether or not the use of vocal fry in this population projects a favorable impression depends
on the acoustic-prosodic context in which it is produced.
Key Words: Vocal fry–Speech rate–Voice pitch–Listener judgments–Speaker characteristics.

INTRODUCTION
Vocal fry describes a salient speech feature that is linked to the
quality of a speaker’s voice. Perceptually, vocal fry has been depicted as creaky sounding or popping1,2 and is likened to the
imitated sound of a “motor boat engine.”3 During the production of vocal fry, the vocal folds vibrate in a unique dicrotic
pattern, whereby relatively short glottal pulses (with low amplitude) are ensued by longer phases of vocal fold adduction.4
Simply, the vocal folds vibrate at a slow enough rate that single
vibrations are discernable.5 Acoustically, vocal fry is characterized by very low frequencies, (around 20–70 Hz) regardless of
speaker gender, and increased measures of jitter and shimmer.3
Although once regarded as a voice pathology, today vocal fry
is accepted as the lowest end of the normal pitch range6 and one
of three normal phonational registers.7
A number of studies have reported the prevalence of vocal fry
in young adult female speakers of American English and speculated that the use of this speech feature is increasing (eg, Wolk
et al,8 Yuasa,9 and Anderson et al10). Wolk et al8 examined speech
samples from 34 female American English speakers (18–25 years)
and identified the use of vocal fry in over two thirds of the participants. A follow-up study with young adult male speakers of
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American English reported that vocal fry was four times less
prevalent in male speakers when compared with the previously
reported female data.11 In an investigation of the influence of
gender and nationality on vocal fry use in college-aged students engaged in conversation, young American female speakers
were observed to use significantly more vocal fry than male and
Japanese speakers.9 Additionally, Yuasa9 surveyed 175 college
students (18–34 years) in the United States (Northern California and Iowa) and reported that approximately 80% of the students
agreed with the statement that they heard vocal fry frequently
used by women in their residential area. As Borrie and Delfino12
have previously pointed out, there is currently no empirical evidence that the use of vocal fry in young American women is
increasing; however, there is certainly robust evidence that it is
prevalent in the speech behaviors of this population.
Given that initial impressions, based on the speaker’s speech
features, have been shown to influence social interaction, including mate selection, leader selection, and consumer choices,13–15
the high prevalence of vocal fry in speech behaviors of young
adult female speakers of American English has raised enquiries as to how its presence may influence listener impressions.
To date, the evidence in this area is largely equivocal. Some
studies report that vocal fry is associated with favorable impressions of the female speaker. In the survey of 175 college
students in Northern California and Iowa, Yuasa9 also asked the
listeners to judge the speech of a young American woman according to a set of preselected speaker attributes. When substantial
vocal fry, relative to no vocal fry, was present in the woman’s
utterances, listeners identified her as sounding fundamentally more
educated, professional, genuine, and nonaggressive. Other studies
have also reported favorable listener impressions of speakers using
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vocal fry, linking the speech feature with higher ratings of trustworthiness, intelligence, and friendliness.16
However, unfavorable listener impressions associated with the
use of vocal fry in the speech of American women have also
been reported. Anderson and colleagues10 examined the effect
of vocal fry on listener judgments (18–65 years) of speakers (19–
27 years) on attributes considered important for success in the
job market. Audio recordings of the phrase “thank you for considering me for this opportunity” were elicited from seven males
and seven females. Each speaker produced one phrase production with vocal fry and one without. Using an online survey tool,
listeners were presented with pairs of phrase productions (vocal
fry and no fry) and asked to select which one sounded more educated, competent, trustworthy, and attractive, and which speaker
they would choose to hire. Data on listener judgments of the
female speakers revealed that the use of vocal fry may negatively influence a woman’s job prospects—productions without
vocal fry were judged as more educated, competent, trustworthy, and hirable compared with productions with vocal fry. The
authors concluded that the presence of vocal fry in the speech
of young women may undermine their success in the labor market.
Other negative associations have been previously reported with
the use of vocal fry linked with impressions of speaker boredom
and sadness.17
In sum, while vocal fry is clearly prevalent in the speech of
young American women, there is currently little consensus about
how its presence influences listener judgments of the speaker.
While methodological differences undoubtedly contribute to discrepancies between existing studies (see Borrie and Delfino12),
it may also be that the impressions of speakers with vocal fry
are influenced by accompanying speech features. As Gobl and
Ní Chasaide17 have stated, a single speech feature cannot be produced in isolation. That is, spoken utterances are produced with
a set of speech features including perceptually salient features
such as speech rate and voice pitch—both of which have been
shown to independently influence listener judgments of the
speaker (eg, Aronovitch18; Breitenstein et al19). Thus, we postulate that the way in which vocal fry influences listener judgments
of speaker attributes is shaped by the surrounding acousticprosodic context.
In contrast to the vocal fry literature, there is a relatively strong
consensus regarding the influence of speech rate on listener judgments of a speaker. Overall, the studies in the area of speech
rate afford evidence that a fast speech rate is perceived more favorably than a slow speech rate regardless of the attribute being
examined (eg, Brown20; Rosenberg and Hirschberg21). Speakers who use a faster speech rate are consistently judged as more
competent, charismatic, and socially attractive than their slowerspeaking peers (eg, Rosenberg and Hirschberg22; Smith et al23;
and Street and Brady24). Additionally, a faster speech rate has
been linked with enhanced speaker persuasiveness and
credibility,25–27 whereas a slower speech rate has been linked with
speaker sadness and inexperience.19,28
Voice pitch has also been reported to influence listener judgments of speaker attributes; however the effect is more variable.
Studies have reported that lower-pitched voices are associated
with speaker dominance and strength 29,30 and that higher-

539

pitched voices are judged as less competent and less trustworthy
than lower-pitched voices.13,31 Yet, other studies have observed
that higher-pitched voices are perceived as more charismatic than
lower-pitched voices,22,32 suggesting that the way in which voice
pitch influences listener judgments may be differentially influenced by the attribute under judgment (eg, charisma versus
competence). Speaker gender may also differentially influence
the pattern of results. When making judgments of speaker attractiveness, listeners judged higher-pitched female voices as more
attractive than lower-pitched female voices, but lower-pitched
male voices as more attractive than higher-pitched male voices.33,34
Conversely, for ratings of agreeableness, listeners judged lowerpitched female voices as more agreeable than higher-pitched
female voices, but higher-pitched male voices as more agreeable than lower-pitched male voices.35
The purpose of this study was to offer a more comprehensive understanding of how the use of vocal fry by young adult
female speakers of American English influences listener
judgments of speaker attributes by accounting for the surrounding acoustic-prosodic context. Given that spoken utterances
are always produced with a speech rate and voice pitch, and
that these vocal features have been shown to independently
influence listener judgments, these speech features were accounted for in the current study design. We also selected two
speaker attributes, intelligence and likability, allowing us to
relate our work to previous studies, namely those by Yuasa9
and Anderson et al,10 and examine if different attributes yield a
different pattern of results. Thus, our research questions addressed the following: (1) Does the influence of vocal fry on
listener judgments of young adult female speakers of American English depend on the accompanying voice pitch and speech
rate? (2) Are listener judgments based on the speech features
of young adult female speakers of American English influenced by the particular attribute being rated (ie, intelligence
versus likability)? In our efforts to answer these questions, we
addressed limitations of previous studies by using spoken utterances with naturally produced vocal fry and no fry, carefully
controlling for other vocal features that may impact judgments
(eg, nasality, breathiness) and drawing from a large, geographically distributed sample of listener participants.
METHODS
Listener participants
A total of 463 adults (262 males and 201 females) 20–70 years
of age (M = 35.84, SD = 9.78) participated as listeners in this
study. All listener participants were native speakers of American English currently residing in the United States. Demographic
information regarding age, geographic region, and level of education of the participants is available in Table 1.
Participants were recruited using the crowdsourcing website
Amazon Mechanical Turk (MTurk; http://www.mturk.com). All
participants were volunteers and protected through MTurk’s participation agreement and privacy notice. We used the MTurk setup
option to limit participation to high-performing workers with an
earned “master’s” status.36 We also applied a location restriction, permitting only individuals confirmed as current residents
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TABLE 1.
Demographic Distribution Data Expressed in Percentage Scores for Listener Participants
Percentage
Gender
Males
Females
Age
≥50
40–49
30–39
≤29
Education
Doctorate
Master’s
Bachelor’s
Attending college
High school graduate
GED
Haven’t graduated high school
Region
Midwest
Northeast
Pacific
Rocky Mountain
Southeast
Southwest

57
43
12
17
46
25
<1
11
51
6
29
<1
2
17
23
18
3
25
14

in the United States to participate in this study. Participants received remuneration ($1) for taking part in the study.
Speech stimuli
Speech stimuli used in the current study consisted of eight audiorecorded phrase productions obtained from female college students
(n = 8) aged 18–28 years. The speakers who provided the recordings were all native speakers of Standard American English
with no self-reported history of voice, speech, language, or cognitive impairment. Speakers were enrolled in undergraduate and
graduate classes at Utah State University (USU), and they signed
an Institutional Review Board (IRB)-approved consent form
stating that they agreed for their recording to be used in an online
crowdsourcing study.
The speakers were explicitly selected based on their habitual vocal features, with different combinations of voice pitch (low
or high), speech rate (slow or fast), and vocal fry (presence or
absence). As an example, there was one speaker with a low pitch,
a slow rate, and the presence of vocal fry; another with a high
pitch, a slow rate, and the presence of vocal fry; and another
with a low pitch, a fast rate, and the presence of vocal fry, so
that our speech stimuli set consisted of eight files representing
each of the possible eight vocal feature combinations (see Table 2
for combination details).
On separate occasions, the speakers were brought into a soundproof audiology booth in the Department of Communicative
Disorders at the USU and recorded using a portable digital audio
recorder (Zoom H4N, Ronkonkoma, New York). The speakers

TABLE 2.
Vocal Feature Combinations of the Female Speakers Who
Produced the Speech Stimuli
Speaker
1
2
3
4
5
6
7
8

Voice Pitch

Speech Rate

Vocal Fry

Low
Low
Low
Low
High
High
High
High

Slow
Slow
Fast
Fast
Slow
Slow
Fast
Fast

Present
Absent
Present
Absent
Present
Absent
Present
Absent

TABLE 3.
Mean and Standard Deviation for Fundamental Frequency and Speech Rate of the Speech Stimuli Produced by
the Female Speakers
Fundamental
Frequency (Hz)
Mean
SD

Speech
Rate (sps)

Low

High

Slow

Fast

172.49
15.01

248.79
13.82

3.84
0.09

5.39
0.24

Notes: Four speakers per category. Hz and sps refer to hertz and syllables per second, respectively. SD refers to standard deviation.

were told that their task was to read aloud a phrase using their
typical speaking voice. The phrase (“when a man looks for something beyond his reach, his friends say he is looking for the pot
of gold at the end of the rainbow”), taken from the standard
passage reading, the Rainbow Passage,37 was selected to provide
approximately 5–8 secondsa of audio per speaker.
The audio file of each speaker’s phrase production was analyzed for a measure of fundamental frequency (F0) (in Hertz)
and speech rate (in syllables per second [sps]) using acoustic
analysis software, Praat (Amsterdam, The Netherlands).39 Acoustic analysis confirmed that relative to the average F0 range for
adult female voices,40 the speakers classified as having low or
high pitch were indeed low (≤195 Hz) and high (≥225 Hz), respectively. The speakers classified as having a fast or slow speech
rate were indeed fast (≥5 sps) and slow (≤4 sps), respectively.
Means and standard deviations for objective voice pitch and
speech rate data are reported in Table 3. The presence of vocal
fry was verified visually using waveforms in Praat, with vocal
fry identified as having more irregular pulses relative to modal
voice in the waveforms and low-frequency vibration.41 Two
certified speech-language pathologists not associated with the
study also independently identified that the four audio files
classified as having the presence of vocal fry were indeed characterized as having substantial vocal fry. The four audio files
classified as being absent of vocal fry were also characterized
by no occurrences of vocal fry.
a
Initial impressions of speakers, based on their voice, can be formed after listening to
only subsecond extracts of speech.38
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Experimental program
The eight audio files were calibrated to a 65-dB sound pressure level and programed into a Web-based listener-perception
application hosted on a secure university-based Web server. The
core nature of the application (see Procedure for specific details)
was to present the listener participants with the eight files and
have them rate each one on their agreement with statements pertaining to judgment of our two speaker attributes of interest:
intelligence (ie, this person is intelligent) and likability (ie, this
person is likable). To reduce the dimensionality of the data, two
additional statements representing latent variables for each attribute of interest were also included in the application. See
Appendix A for all six statements used in the experimental
program.

and likability (ie, this person is likable) revealed significant
correlations (<0.47–0.69). Accordingly, rating data from our
key statements of interest were used in the analysis. To analyze
our data, we used generalized estimating equations (GEE)
modeling—a method built on linear regression that accounts for
the repeated measures, producing unbiased estimates and valid
standard errors. The GEE models simply control for the withinsubject correlation, allowing for an accurate estimation of the
between-subject effects. The GEE model has been shown to be
a useful tool for analyzing longitudinal data and repeated
measures.42 In our study, we perform two GEE models, one for
listener ratings of speaker intelligence and one for listener ratings
of speaker likability.

Procedure
A brief description of the study task (ie, listening to voices of
different speakers and rating them on how intelligent and likable
they sound), requirements (use of headphones), time commitment (approximately 10 minutes), and remuneration amount ($1)
was posted on MTurk. Interested workers were directed to a Web
page that was loaded with the experimental procedure. Before
beginning the study, MTurk workers/listener participants were
required to read through the IRB-approved consent form and indicate acceptance of the terms and conditions in the document
by clicking agree. Participants were then required to complete
a brief questionnaire regarding age, gender, and basic demographics (see Participants section for details). After this, the
experimental portion of the procedure began.
Participants were told that they would be presented with eight
audio clips of different female speakers saying the same phrase.
They were informed that after each audio clip was played, their
task would be to rate the clip on a series of six statements. They
were told to listen carefully to the clip as they would only hear
it once.b The clips were then presented one at a time, and following each clip, participants were presented each statement
accompanied by a seven-point Likert-type rating scale. They were
asked to use the scale to indicate to what extent they agreed with
each statement (see Appendix B for a sample statement with a
rating scale). After responding to each statement, the participants pressed submit to move on to the next statement. Once
responses for all six statements had been completed for the audio
file in question, the next file was presented. Once the eight files
had been completed (yielding a total of 48 data points), the participant was thanked and given a confirmation code to use to
receive remuneration in MTurk. The self-paced experimental
portion of the procedure took, on average, 10 minutes to complete. Audio files and their accompanying statements were both
randomized across all participants to eliminate any potential order
effects.

RESULTS AND DISCUSSION

Statistical analysis
Pairwise comparisons between the substatements and the key
statements of interest for intelligence (ie, this person is intelligent)
b
A single trial ensured that all participants had the same amount of exposure to form
their initial impression. Initial impressions, based on a single trail, have been shown to be
consistent across large numbers of listeners.38

Intelligence
As illustrated in Figure 1 (top panels), results for the GEE model
for listener ratings of speaker intelligence revealed a significant three-way interaction between voice pitch, speech rate, and
vocal fry (β = 1.48, SEM = .13, P < 0.001). The results revealed that ratings of intelligence were highest for the speaker
who presented with a low pitch, a fast rate, and no vocal fry.
When vocal fry was present in exactly the same acousticprosodic context (ie, low pitch, fast rate), ratings of intelligence
were significantly reduced. If considered in isolation, this finding
that the presence of vocal fry is less favorable than its absence
can be taken as support for the Anderson et al10 study and their
results advancing that the use of vocal fry by young American
women may undermine their ability to be successful in the labor
market.c This, however, is not the full story. When the speaker
presented with a low pitch and a slow rate, the influence of vocal
fry was reversed. In this acoustic-prosodic context, intelligence ratings for the speaker with vocal fry were significantly
greater than ratings for the speaker with no vocal fry. Again, if
this finding was considered in isolation, it could be taken as
support for the Yuasa9 study in which listeners identified a woman
with vocal fry as sounding more educated, professional, genuine,
and nonaggressive.d Taken together, however, our results demonstrate that the influence of vocal fry is largely dependent on
the surrounding acoustic-prosodic context, specifically voice pitch
and speech rate.
Interestingly, vocal fry did not influence listener judgments
in all acoustic-prosodic contexts. The top-right panel of Figure 1
reveals that when the speaker presented with a high pitch, the
presence/absence of vocal fry had no significant impact on ratings
of intelligence. Rather, in this particular context, speech rate
appears to drive ratings of intelligence. Whether vocal fry was
present or not, speakers with a high pitch and a fast rate achieved
significantly greater ratings of intelligence than speakers with
c
We carried out an acoustic analysis of the speech samples used in the Anderson et al10
study, accessed at http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0097506.
The analysis revealed that on average, and according to the high/low and fast/slow parameters used in the current study, the female speakers using vocal fry presented with a low
pitch and a fast speech rate.
d
Speech samples in the Yuasa9 study are not publically available. Without an acoustic
analysis of the voice pitch and speech rate of the samples, comparisons with the current
study are purely speculative.
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FIGURE 1. Listener judgments of speaker attributes. From top to bottom, the panels reflect three-way interactions for the voice features of voice
pitch, speech rate, and vocal fry for attributes of intelligence and likability, respectively.
a high pitch and a slow rate. The positive influence of a fast speech
rate is perhaps not surprising given the large body of literature
linking this speech feature with high listener ratings on many
desired attributes, including speaker intelligence (eg, Rosenberg and Hirschberg21,22). Investigators have postulated that the
link between a fast speech rate and favorable impressions of a
speaker may arise from cognitive-linguistic development during

adolescence, whereby a fast speech rate correlates with increased cognitive processing, speech motor control, and linguistic
processing.43 As such, speakers who habitually use a fast rate
in adulthood may project a high level of intelligence. This effect
of speech rate, however, was not consistent across contexts. In
the context of low pitch and vocal fry, fast rate was not favorable. These results highlight that the influence of speech behaviors
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on listener impressions should not be studied in isolation. The
surrounding acoustic-prosodic context matters.
Likability
Results for the GEE model for listener ratings of likability also
revealed a significant three-way interaction between voice pitch,
speech rate, and vocal fry (β = 1.60, SEM = .13, P < 0.001) and
are illustrated in Figure 1 (bottom panels). Overall, the results
for judgments of likability revealed global similarities with the
patterns revealed for judgments of intelligence. Consistent with
intelligibility judgments, in the context of low pitch and fast rate,
the presence of vocal fry had an unfavorable influence on listener ratings. Given that low pitch and fast rate were found to
characterize the female speakers with vocal fry in the Anderson et al10 study, these results can partially validate the conclusions
of that study: employers are looking for employees who are not
only intelligent but also likable, the caveat being that the unfavorable influence of vocal fry and potential implications for
navigating the job market is only valid in the context of low pitch
and fast rate.
In the context of high pitch and fast rate, the presence of vocal
fry had a favorable influence on listener ratings. Indeed, ratings
of likability were highest for the speaker who presented with
this specific combination of speech features (ie, high pitch, fast
rate, vocal fry). This finding was not evident in the intelligibility judgments. We surmise that the link between likability and
the presence of vocal fry in this particular context may arise from
the widespread attention that vocal fry has received in regard
to its use by famous actresses and influential socialites.44 Anecdotally, a number of the prolific social role models who use
vocal fry also employ a high voice pitch and a fast speech rate.
Thus, listeners may associate this particular combination of vocal
features with popularity and high levels of likability. An acoustic analysis of the speech rate and voice pitch of these women
is required to validate this speculation.
General discussion
The primary purpose of our study was to examine the hypothesis that listener judgments of vocal fry in the speech of young
adult female speakers of American English are differentially influenced by the surrounding acoustic-prosodic context, specifically
speech rate and voice pitch. We also hypothesized that listener
judgments are differentially influenced by the attribute being rated.
The results of this study confirmed both hypotheses, demonstrating that unique combinations of voice pitch (high or low),
speech rate (fast or slow), and vocal fry (presence or absence)
influenced listener judgments of intelligence and likability in
varying ways. To briefly summarize, in the context of low pitch
and fast rate, the presence of vocal fry reduced listener ratings
of both attributes. Conversely, in the context of high pitch and
fast rate, the presence of vocal fry elevated listener ratings (significant for likability and trending for intelligence). In all other
pitch and rate combinations, the presence of vocal fry was relatively inconsequential to initial impressions of female speakers
of American English. These findings afford a novel explanation
for the discrepancies reported in existing literature.9,10 To highlight explicitly, the female speakers with vocal fry in Anderson
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et al10 presented with a low pitch and a fast rate, rendering negative listener impressions when vocal fry was present. Conversely,
the speaker in Yuasa9 may have presented with a high pitch and
a fast rate, resulting in positive impressions of her productions
with vocal fry relative to her productions without vocal fry.
To address the key purpose of this study, our results were based
on a large sample of listener participants that included both males
and females, ages ranging from 20 to 70 years, and residents
in geographic regions across the United States. Ratings were collectively analyzed to achieve a high level of power regarding how
different combinations of vocal features shape listener judgments of speaker attributes. Previous studies have revealed that
listener age can influence impressions of speakers. Anderson
et al,10 for example, performed a fine-grained analysis of their
data and reported that while all listeners judged vocal fry as negative for ratings of speaker competence, older listeners were
significantly more negative in their judgments (see also Blume45;
Saunders46). Studies have also revealed that listener judgments
may be differentially influenced by listener gender33,34 and by
geographic location.47 To explore this with our data, we carried
out two post hoc analyses—the first comparing data from younger
(below 40 years; n = 329) and older (above 40 years; n = 134)
listeners and the second comparing data from female (n = 201)
and male listeners (n = 262). For both analyses, the patterns of
results were virtually identical to the collectively analyzed data.
While the age comparison was not evenly distributed and targeted comparisons across geographic locations are also warranted,
the post hoc analyses of this study indicates that the pattern of
results may be relatively robust across adult listeners in the United
States.
Speakers have long been interested in how to use their voice
to create positive impressions and/or connect with those they are
interacting with. The adoption of vocal features can be subconscious, as in mothers using infant-directed speech to convey
emotionally rich communication to their infant (eg, Trainor et al48)
or modifying speech patterns, including the use of vocal fry, to
entrain to the patterns of one’s communication partner (eg, Borrie
and Delfino12; Borrie and Liss49). The adoption of vocal features can also be conscious. Professional voice users, such as
actors, engage in vocal training in order to convey a confident
and dynamic character for their audience.50 Another example of
a conscious adoption of vocal features can be seen in transgender
individuals who elect to receive voice therapy to assist with projecting a more feminine or masculine voice.51,52 While issues
surrounding subconscious versus conscious deployment of vocal
features require evaluation, our results suggest that if a young
American woman desires to be perceived as intelligent, adopting a low pitch, a fast rate, and no vocal fry may be beneficial.
Conversely, if likability is desired, a high pitch, a fast rate, and
vocal fry might be optimal.
To control for potential accent and dialectal influences on listener impressions, the speakers who provided the speech stimuli
for the present study were recruited from the same region: the
state of Utah. This does, however, reduce the generalizability
of the findings, particularly to speakers from other geographic
regions and those with different dialects (eg, southern accent).
Boucher et al,53 for example, have reported that speakers with

544
southern accents are judged less competent than speakers with
more standard American accents. Accordingly, a study replication using speech stimuli elicited from speakers with different
dialects offers an important future direction for this work. Further,
the current study could be carried out using speech stimuli elicited from male speakers. While the large majority of the literature
on speakers with vocal fry, particularly the studies that have targeted listener judgments, have focused on females, males also
use vocal fry (eg, Abdelli-Beruh et al11). Additionally, features
such as low pitch have been evidenced as preferable to high pitch
in male speakers (eg, Tsantani et al54; Puts et al55). Thus, different
patterns regarding the way in which vocal fry and the surrounding acoustic-prosodic context shapes listener judgments may be
revealed for males. Future studies could also expand the acousticprosodic context to include other speech features such as nasality,
tenseness, and breathiness (see Pittam16 for an earlier study on
how such features may contribute to listener impressions).
CONCLUSION
In conclusion, listener judgments of young American women
based on information afforded in their speech behaviors are not
solely based on the presence or absence of vocal fry, but rather
a combination of speech features that interact with one another
in unique ways. For example, when the speaker had a low pitch
and a fast rate, the presence of vocal fry reduced listener ratings,
but when the speaker had a high pitch and a fast rate, the presence of vocal fry elevated listener ratings. Thus, whether or not
vocal fry is associated with favorable judgments is largely dependent on the surrounding acoustic-prosodic context.
Furthermore, the contribution of vocal fry to listener judgments also depends on the speaker attribute being rated. The
highest ratings of intelligence were achieved when the speaker
presented with a low pitch, a fast rate, and no vocal fry, whereas
the highest ratings of likability were achieved with a high pitch,
a fast rate, and vocal fry. Such findings shed light on a possible reason for the discrepancies in the existing literature regarding
listener impressions of vocal fry and advance the idea that listener judgments of speaker attributes are based on a combination
of speech features.
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APPENDIX A
Rating Questions
To what extent do you to agree with this statement?
1. This person is intelligent.
2. You would take advice from this person.
3. This person holds a graduate level college degree.
4. This person is likeable.
5. You could be friends with this person.
6. People enjoy spending time with this person.
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APPENDIX B
Sample Question and Rating Scale
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