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ABSTRACT

While creak in American English is linked to female
speakers [1], research on Scots accents using Vocal
Profile Analysis (VPA) [2] has found male voices to
be creakier than female voices [3, 4]. However, VPA
cannot account for within-speaker variation in creak
[4]. Here, I consider the potential use of the fO-based
method of quantifying creak [5, 6] for examining
how social factors (age, gender, area) and linguistic
factors affect use of creak in spontaneous speech in
Glasgow, Lothian and Insular Scots (n=95).

Creak use was higher among Insular Scots
speakers, but showed no difference by age or
gender. It was also constrained by linguistic factors
(phrase-final position, potential glottal stops, vowel
onsets). This work demonstrates how f0-based
identification of creak allows consideration of the
role of social and linguistic factors; the potential
future applications of this method are also discussed.
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1. INTRODUCTION

Creaky voice is a mode of phonation characterised
by a variety of acoustic characteristics [7], notably
low fundamental frequency (f0). This property of
some types of creaky voice has been exploited in
the fO-based method of automatically identifying
creak [5, 6] which codes for creaky voice when fO
drops below a speaker-specific threshold. Here, I
consider the potential applications of this method
in identifying creaky voice in Scots and Scottish
English accents, where Vocal Profile Analysis
(VPA) has connected the use of creak with
high socio-economic status in male speakers in
Edinburgh [8, 9], male speakers in Glasgow [3],
and male adolescents in Dumfries, Inverness and
Aberdeen [4]. Understanding more about the
function of creak requires the ability to consider
cases where creak occurs intermittently in more
detail than is possible in VPA [4], either due
to linguistic factors, or because speakers are
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using creak to express non-permanent stances, like
disengaged affect [10] or toughness[11].

Creak in English is favoured by the presence of
glottal stops, which can either be realised with full
closure and favour creak in surrounding segments,
or be realised without a full closure and manifest as
creak in surrounding segments [12, 75] [13]. Glottal
stops are common in Scots: In conversational
speech, [14] reports a 76% glottalisation rate for /t/
in Glaswegian and [15] reports an 85% glottalisation
rate in Edinburgh. Glottals have also been reported
in Orkney and Shetland [16, 17]. Creak is also
favoured by phrase-final position [18] (see [19]
for a review), and phrase-initial vowel onsets [20].
Scottish accents are therefore ideal for exploring the
application of this method, allowing us to consider
a case where creak is used for both linguistic and
social meaning.

Here, I consider creak in data taken from the Scots
Syntax Atlas (SCOSYA) [21] in a large sample of
younger (approx. 18-25) and older (approx. 65+)
male and female speakers from three Scots dialect
areas: Glasgow and Lothian, where creak use
has been investigated previously, and Insular Scots
spoken in Orkney and Shetland, where no previous
research has investigated the use of creak. I consider
how creak use varies by age, gender and Scots
variety, controlling for linguistic factors that favour
intermittent use of creak.

2. METHODS
2.1. Corpus

95 speakers from SCOSYA were selected: 19
speakers of Insular Scots (Orkney and Shetland), 29
speakers from Lothian (Edinburgh and surrounding
areas), 47 speakers from Glasgow (incl. Greater
Glasgow). Speakers were chosen on the basis of an
auditory assessment of the level of background noise
and recording quality, with noisy and lower quality
recordings excluded to improve the results of the
forced alignment and subsequent FO tracking. The
varying number of speakers between areas reflect
differences in the total available number of each
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area, as well as differences in usable recordings. 180
seconds of speech were extracted from each speaker.
Time-aligned transcriptions provided by SCOSYA
were converted to TextGrids using [22], then force
aligned using the Montreal Forced Aligner v.1.1
[23, 24].

2.2. F0-based automatic identification of creak

I followed [6] in using an fO-based method
of identifying creak automatically. Files were
processed at 16 kHz using MacReaper [6], a
drag-and-drop implementation of REAPER [25]
for MacOS, to obtain Glottal Closure Instants
(GCIs). As [6] notes, REAPER appears to be
reliable at detecting GClIs at low and irregular {0,
making it well-suited to analysis of creak. Where
creak manifested as multiply-pulsed or aperiodic,
I found that REAPER tended not to identify
all GClIs, resulting in identification of lower f0
and thus classification of creak; however, this is
only a passing observation and future work could
investigate whether this occurs at scale.

Figure 1: Example of creak identification for
Scott, a younger male Glasgow speaker. Tiers
show (1) creak identification, (2) GCI detection,
(3) words, (4) phones, and (5) initial sonorant
stretches

The automated procedure considered only GCIs
that occurred within stretches of sonorants. [26]
found that this improves the performance of fO-
based identification of creak. 52,684 stretches
were originally identified, which included 1,188,908
GCIs. Selections were hand-checked for local
background noise, constructed dialogue, and major
forced alignment errors, which were excluded. After
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exlusions, 30,792 stretches remained, containing
613,151 GCls.

Following [6], local fO was calculated for each
GCI by taking the inverse of the time between each
GCI within a voiced stretch. Antimodes were then
detected using an automated procedure [6] in [27],
which modes[28](v.0.7.0) to identify the fO mode of
non-creaky speech, the fO mode of creaky speech,
and the antimode between them. Example output is
shown in Fig 2. Antimodes were inspected visually
for verification. Three speakers were excluded at
this stage on the basis that reliable antimodes could
not be identified (1 YF Glasgow, 1 OF Glasgow, 1
OF Lothian). 92 speakers remained for analysis.

Speech from the original stretches was then
separated into new creaky and non-creaky stretches
based on whether local fO fell below an individual
speaker’s antimode: In this way, a stretch could
either be coded entirely as creaky or non-creaky, or
separated into smaller stretches to allow for shorter
cycles of creak. An example is shown in Fig. 1:
Original stretches are shown on the bottom tier,
GCIs on the second tier, and classification as voice
or creak on the first tier. I quantified the percentage
of creak used by each speaker and group by dividing
the total duration of creaky stretches by the total
duration of all sonorant stretches. Separation into
creaky and non-creaky stretches created 31,698
stretches, of which 26,922 (85%) were not creaky
and 4,776 (15%) were creaky. This was equivalent
to a total amount of 3,759s (63 mins) of relevant
sonorant stretches, of which 340s (9%) was creaky.

2.3. Statistical analysis

The presence of creak was analysed using a binomial
generalized linear mixed-effects model in 1me4 [29]
(v1.1-28)in R v4.1.2[27]. Effects were added
sequentially starting from a minimal model and
model fit compared using log-likelihood ratio tests
with anova(). Fixed effects (reference levels in
bold) in the final model were Duration of stretch
(log-transformed, scaled), Speech Rate (calculated
locally in syllables per second, log-transformed
and scaled), potential Glottalisation (None, pre-
glottalisation context, glottalable context), Phrase-
final Position (Non-final or Final), Vowel (Medial
vowel, none, initial vowel, both medial and initial),
Contains /Lw,j/ (No /l,w,j/ or contains /l,w,j/),
and Area (Glasgow, Lothian, Insular). The final
model also included uncorrelated random slopes for
Participant by Duration and Speech Rate, and Words
by Duration and Speech Rate, where ‘Words’ was
the words that made up the stretch. Fixed-effects
that were tested but which did not improve the



