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ABSTRACT

While creaky voice is a well-known stylistic-prosodic
feature of American English, its use in other
languages is under-researched. In Dutch, it has been
claimed to be rare and idiosyncratic. Meanwhile, in
L2 acquisition studies, creak has been shown to
exhibit L1-L2 transfer.

We investigate the prevalence of creaky voice and
its development over time in young female speakers
of L1 Dutch and L2 English, who had previously been
shown to converge on L1/L2 segmental features
longitudinally.

Automatic detection of f0 established individual
distributions of creaky and modal phonation. Linear
mixed-effects models of relative creak prevalence
showed that effects of language (L1 vs L2) and style
(read vs spontaneous speech) were limited. Rather,
speakers showed similarly high levels of creak in
their two languages, and stability over time. The
results suggest creak is idiosyncratic, rather than
gradually acquired or converged on, but also that it is
far from rare in Dutch.
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1. INTRODUCTION
1.1 Background

Creak and creaky voice are now widely assumed to
be umbrella terms for a number of types of non-modal
voice qualities [1-3]. Most of these share elements
such as low fundamental frequency and some
irregularity in glottal pulsing; despite acoustic
differences, they appear to be a perceptually coherent
category [4].

Cross-linguistically, creak and creaky voice can
have anything from phonemic to discourse or
affective functions [5]. In English, it is well-known to
have prosodic and pragmatic functions, as a boundary
marker [6] and turn-taking signal [7], as well as
stylistic and sociolinguistic ones. Available as an
identity marker of upper-middle class RP speakers to
Chicana/o gang members alike [8, 9], it is popularly
most associated with young female speech in
American English and has received ample attention
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as a result, both outside of and within linguistic
research [10-12].

Considerably less is known about the use of
creaky voice in other languages, particularly
regarding its sociolinguistic dimensions. Focusing
here on languages where creak is not used for
phonemic or allophonic purposes, it has been shown
to serve as a prosodic marker and turn-taking signal
in e.g. Mandarin Chinese, Finnish, Maori, Japanese,
and Spanish [13-17]. Mentions of possible stylistic or
socio-indexical uses are few and far between (e.g. in
Mandarin Chinese, it may signal sarcasm, [18]; in
Tzeltal Maya and Lachixio Zapotec, ‘commiserating
voice’ [19]).

Creaky voice has also been studied in second-
language contexts, and there is some evidence for L1-
L2 transfer. Kim studied US heritage speakers of
Mexican Spanish and L1 US English-L2 Spanish
learners and found that the female speakers in both
groups used creaky voice as a boundary marker in
their Spanish in ways similar to those used in their
English (and unlike .1 Mexican Spanish speakers)
[20]. Kim ties this result explicitly to the socio-
indexical meaning of creak in US English. A
complicating factor is that L1 Spanish speakers from
across the Spanish speaking world have been found
to use creak as a boundary marker [17]. However, in
that study it was male speakers who had the highest
creak levels, suggesting Kim’s results may indeed
have a social dimension. Conversely, Gibson et al.
found that creaky voice is relatively easily acquired
through simple exposure to American English speech
without sociolinguistic awareness, as “functionally
monolingual” Spanish speakers used it more when
repeating English non-words than when repeating
Spanish non-words [21]. Finally, Pillot-Loiseau et al.
found both transfer and acquisition effects in the
interactive setting of conversations between L1
French and L1 English speakers in their respective
L2s [22]. Not only did the Anglophone speakers use
more creak in their French than the native French
speakers did (transfer), the Francophone speakers
also used more creak in their English than in their L1
(acquisition).

Creaky phonation has also been shown to have
idiosyncratic aspects, to the extent that it is a useful
feature for individual speaker identification [16, 23].
There appears to be both inter-speaker variation in the
amount of creaky phonation (relative to modal
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phonation) and, in bilingual speakers, to what extent
a speaker’s use of creak is similar across their two
languages.

1.2 The present study: L1 Dutch — L2 English

The status of creaky voice in Dutch is largely unclear,
particularly outside of speech pathology contexts. It
has been described as rare and idiosyncratic [24, 25],
but also as something that “often” occurs, though
highly idiosyncratically [23]. There are occasional
mentions in popular and social media of the term
“vocal fry” alongside demonstrations of its use by
young female speakers of Dutch, reminiscent of the
discourse around it in the US [26].

This paper examines the prevalence of creaky
voice in a population of L1 speakers of Dutch who are
highly proficient L2 speakers of English. They are
students at an international undergraduate college in
the Netherlands, where they form a relatively tight-
knit community who use English as a lingua franca.
Speakers in this community have previously been
shown to converge over time on particular phonetic
features, both segmental (the realisation of /s/ in their
L1 and L2, [27]) and prosodic (L2 speech rhythm,
[28]), though not on their use of filled pauses [29, 30].
We study the use of creaky voice in both L1 Dutch
and L2 English, to address 1) the dearth of studies on
creak in Dutch, 2) questions regarding transfer and/or
acquisition of creaky voice in second language
contexts, 3) the issue of creaky voice as an
idiosyncratic vs. a community feature.

1.3 Expected outcomes

Based on the results from Pillot-Loiseau et al., we
expect our speakers to use more creak in English than
in Dutch. The ELF setting they are in is largely
composed of L2 English speakers, but also contains
L1 speakers of American English. Our speakers may
also have some awareness of the social function of
creaky voice in English. We also expect our speakers
to increase their use of creak over time, as this
function is acquired. Potentially, we may see some
level of convergence (speakers displaying more
similar levels of creak over time). Here, the results
from previous studies point in different directions:
while phonetic convergence between speakers in this
corpus has previously been shown, creaky voice may
be too idiosyncratic a feature for this to happen. A
final potential effect may be an influence from the L2
on the L1, with speakers using more creaky voice in
their Dutch over time as a result of English having
been their dominant language for a number of years.
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2. METHODS
2.1. Corpus

The D-LUCEA corpus [31] contains recordings of
285 students (ages: 17-24) at University College
Utrecht, an English-language campus college in the
Netherlands. Students carried out a number of speech
tasks (reading, monologue, dialogue) in L2 English as
well as their L1 (Dutch for the majority of speakers,
a variety of languages for the others). The corpus is
longitudinal: students from three cohorts were
recorded a maximum of five times over their three-
year stay. The subcorpus used for the current study
consists of the first (year 1, semester 1) and last (year
3, semester 2) recordings of all female speakers from
the first cohort whose L1 was Dutch (no other home
language growing up). The total number of speakers
in this subcorpus is 29.

Each recording contains around four minutes of
read speech in English, four minutes of spontaneous
speech in English, two minutes of spontaneous
speech in Dutch, and the final session also contained
read speech in Dutch.

2.2. Automatic detection of creak

Given the difficulties associated with manual
annotation of creak [32], there has been great interest
in methods for the automatic detection of creak over
the years [33, 34]. We use a process based on tracking
f0 at 5 ms intervals across the signal with REAPER
[35], shown to be the optimal creak detection method
for female speakers in an evaluative comparison [36].
Previous use of this method has shown that speakers
tend to have bimodal f0 distributions, rather than
unimodal ones with creak at the lower tail [16, 37].
The local minimum between the two modes, one for
creaky voice and one for modal voice, is the so-called
antimode (AM). Using this as a cut-off point allows
for each f0 measurement to be classified as either
creaky (<AM) or modal voice (>*AM), which in turn
enables the calculation of creak prevalence per
speaker (i.e., the percentage of pitch measurements
classified as creaky among the total number of pitch
measurements).

2.3. Statistical analysis

We analysed the data using a series of linear mixed-
effects models using the /me4 package in R [38, 39]
to predict creak percentage based on language
(English, Dutch), style (read, spontaneous), and
recording (1 - first, 5 - final). Our data are not entirely
balanced, as there is no read speech in Dutch in the
first recording. This allows us to compare groups in
subsets of the data along three dimensions: within the






