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Abstract

Filled pauses are thought to be reflections of linguistic processes (e.g., lexical retrieval,
speech planning and execution). Uh may be a self-directed cue for when a speaker needs
more time to retrieve lexical–semantic representations, whereas um serves as a listener-
directed, pragmatic cue. The use of filled pauses has not been examined in children who
are hard of hearing (CHH). Participants included 68 CHH and 33 children with typical
hearing (CTH). Participants engaged in conversations, expository discourse, and fable
retells. We analyzed filled pauses as a function of hearing status and discourse contexts and
evaluated the relationship between filled pauses and language ability. CHH produced uh
across discourse contexts more often than their hearing peers. CHH did not differ in their
use of um relative to CTH. Both um and uh were used more often in conversational samples
compared to other types of discourse. Spearman’s correlations did not show any significant
associations between the rate of filled pauses and standardized language scores. These
results indicate that CHH produces uh more often than CTH, suggesting that they may
have difficulty retrieving lexical–semantic items during ongoing speech. This information
may be useful for interventionists who are collecting language samples during assessment.

Keywords: children; hearing loss; language samples; filled pauses

1. Introduction
The primary aim of the current study is to investigate the use of filled pauses in

child language samples, both as a function of hearing status (children with hearing loss
and children with typical hearing) and as a function of language context (conversational
language, expository discourse, and story retells). Filled pauses are a universal feature of
language, similar to other disfluencies such as false starts, repetitions, and repairs, with uh
and um being most common in the English language and eh being frequently used in other
languages such as Swedish, Spanish, French, and Hebrew (Gorman et al., 2016; Irvine et al.,
2016). Filled pauses can serve a number of functions such as expressing uncertainty and
ambiguity (Brennan & Williams, 1995), planning utterances (Clark & Fox Tree, 2002), or
word finding (Goodwin & Goodwin, 1986). Filled pauses can also serve as a linguistic cue
to a communication partner; for example, speakers use these fillers to “hold the floor” in
conversation (Maclay & Osgood, 1959) or indicate introduction of new information into a
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conversation (Arnold et al., 2003; Kidd et al., 2011) or a major syntactic boundary (Bailey &
Ferreira, 2003; Martin & Strange, 1968; Swerts, 1998).

1.1. Discourse Functions of Filled Pauses Uh and Um

Recent literature has suggested that there are distinct functions for the use of um and
uh during speech (Gorman et al., 2016; Irvine et al., 2016; McGregor & Hadden, 2020; Sun &
Ding, 2025; Wehrle et al., 2024). The pattern of these findings indicates that the filled pause
uh indicates minor delays during speech and serves the speaker’s needs by marking lexical
and semantic retrieval. For example, uh occurs when a word that is being produced is low
in frequency or contextual probability (Arnold et al., 2007). On the other hand, um appears
to serve as a listener-oriented cue, marking that the speaker is holding the floor while they
are gathering their thoughts, expressing uncertainty and ambiguity, or signifying another
kind of pragmatic message they would like to convey to the listener. Researchers have
posited that this listener-oriented function for um is supported by findings that um more
often occurs at the start of a phrase, signals longer delays in speech and is more likely to be
accompanied by a silent pause compared to uh (Clark & Fox Tree, 2002; Fox Tree, 2001; Sun
& Ding, 2025).

Much of the prior work on the differing functions of um and uh as filled pauses has
been conducted in populations with atypical language acquisition, particularly children
with autism spectrum disorder (ASD) and developmental language disorders (DLD). Irvine
et al. (2016) compared the use of filled pauses in spontaneous speech for three groups:
children with ASD who had difficulties with pragmatic language, children with ASD who
had “optimal outcomes” (i.e., had been previously diagnosed with ASD but demonstrated
age-appropriate social and communication skills at the time of testing), and typically
developing children. Participants ranged in age from 8 to 21 years. The language elicitation
task required participants to describe six unrelated pictures, presented sequentially on a
computer screen, while simultaneously tapping a key with their index finger as quickly as
possible. The finger-tapping task served to increase the cognitive demand of the language
elicitation task. In addition, each picture description was limited to 10 s to increase the
task difficulty. Results showed no difference in uh rates across the three groups. In
contrast, um rates were lower in the children with ASD who had pragmatic difficulty,
while the ASD group with “optimal outcomes” produced um at a rate similar to that of the
typically developing children. Children with greater autism severity showed a lower rate
of um, but there was no correlation with executive functioning skills or structural language
skills. These findings reinforce that um may be a pragmatic, listener-directed cue because
children with pragmatic language deficits used um less frequently than children without
pragmatic deficits. At the same time, the conclusions that can be drawn from this study are
limited because the elicitation task involved a monolog rather than a dialog between two
conversational partners. Thus, there is a gap in our knowledge regarding the use of filled
pauses across different language contexts, particularly dialogic contexts.

Gorman et al. (2016) sought to determine whether filled pauses would distinguish
children with ASD from children with DLD or typically developing children. In contrast to
Irvine et al. (2016), who only used a picture-description task, Gorman and colleagues used
multiple elicitation tasks, including a play-based language sample, picture description,
telling a story from a book, and a conversational language sample. They also targeted
a younger group of children, including 4- to 8-year-old children compared to the 8- to
21-year-olds in Irvine et al. Consistent with the results in Irvine et al. (2016), children in
the ASD group used um significantly less often than typically developing children but did
not differ from children with DLD. Typically developing children and children with DLD
also did not differ in their use of um. There were no group differences between the three
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groups in terms of uh rate. The authors also reported a significant main effect of language
elicitation task, but no interaction between group type and language task. The filled pause
uh occurred the most often in conversational samples, followed by play-based activities,
then picture description, and finally telling a story from a book. For um, conversations again
had the highest rate of occurrence. The rate of um in the picture description and play-based
sample occurred significantly less often than in conversation but were not significantly
different from one another. Finally, telling a story from a book showed the lowest rate of um
productions. The authors concluded that conversational interactions reduce one’s ability to
plan and monitor ongoing speech, resulting in a higher cognitive load and higher use of
filled pauses across all three groups in the study.

McGregor and Hadden (2020) used yet another type of language elicitation procedure,
expository discourse, to replicate the findings of Irvine et al. (2016) and Gorman et al.
(2016). Their sample included a group of 7- to 15-year-old with ASD and their age-matched
typically developing peers. The expository discourse task required the participants to
describe their favorite game or sport, including information on why it was their favorite
game and a description of the rules of the game to a research assistant. There were no time
limits or additional cognitive load in the expository discourse task. Similarly to the prior
work, children with ASD used um less frequently than their typically developing peers but
did not show a difference in uh rate.

Taken together, the results of these three studies suggest that filled pauses serve
important discourse functions and may also help to distinguish children with atypical
language acquisition from typically developing groups. To date, however, almost all of
the research investigating the use of filled pauses in spontaneous speech has focused on
children with ASD. There have been few to no studies examining other populations of
children who may experience subtle difficulties with linguistic processing and planning or
word retrieval. One such population, which is the focus of the current study, are children
who are hard of hearing (CHH).

1.2. Children Who Are Hard of Hearing

Childhood hearing loss is a relatively common health condition, impacting approxi-
mately 11% of children and adolescents (Humes, 2024). Approximately 69% of the pediatric
hearing loss population have hearing thresholds in the mild to severe range, also referred
to as being “hard of hearing” (CDC, 2020). Historically, CHH demonstrated substantial
delays in vocabulary, phonology, and grammar (Ching et al., 2013; Davis et al., 1986). Since
the advent of early hearing detection and intervention and improvements in hearing tech-
nology, however, many school-age CHH perform within the average range on standardized
language measures (Halliday et al., 2017; Tomblin et al., 2015a, 2015b, 2020a, 2020b). At the
same time, there is also evidence to suggest that CHH who are scoring within the average
range on norm-based assessments may continue to have difficulty with higher-level lan-
guage tasks such as producing complex grammar (Nittrouer & Lowenstein, 2021; Vachio
et al., 2023; Werfel & Douglas, 2017; Werfel et al., 2021). In addition, CHH may be slower to
activate lexical and semantic representations in real time (Klein et al., 2023) or they may
show deficits in lexical–semantic organization (Jerger et al., 2002, 2013; de Hoog et al., 2015).
CHH also display slower growth in vocabulary depth (how much one knows about words),
even when they are showing equivalent performance to hearing peers on measures of
vocabulary breadth (how many words one knows) (Walker et al., 2019). Given that use of
the filled pause uh has been linked to difficulties with lexical retrieval (Arnold et al., 2007),
it is possible that CHH could also exhibit increased rates of uh compared to their hearing
peers that are connected with their lexical–semantic difficulties. Cognitive processing is an-
other area of weakness, particularly with phonological short-term memory, verbal working
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memory, and attention (Hansson et al., 2007; Heinrichs-Graham et al., 2022; McCreery &
Walker, 2022; Stiles et al., 2012). Finally, there is some mixed evidence to suggest that CHH
may have challenges with social-pragmatic aspects of language. For example, children
who are deaf or hard of hearing have been shown to demonstrate inappropriate use of
pragmatic functions (e.g., Most et al., 2010), but socio-pragmatic deficits also appear to be
less significant or age-appropriate in children with mild-severe hearing loss than children
with severe-profound hearing loss (Bongioletti et al., 2024; Tuohimaa et al., 2025). Given
their documented deficits in higher-level lexical–semantic, and cognitive domains, it is
plausible that some CHH will experience difficulty with planning and delivering speech in
real time, and these difficulties may manifest in a higher rate of filled pauses compared to
their typically hearing peers. To our knowledge, the hypothesis that CHH produces more
filled pauses than their hearing peers has not been tested thus far.

1.3. The Current Study

To summarize, filled pauses are omnipresent in spoken interactions, serving an im-
portant role in the flow of conversations. The two most common types of filled pauses
in English—um and uh—appear to have functionally distinct purposes during discourse,
with um functioning as a listener-oriented conversational signal and uh functioning as a
self-directed cue related to problems with finding words or formulating an utterance (Clark
& Fox Tree, 2002). The current study seeks to test the hypothesis that CHH will produce
different rates of fillers compared to their hearing peers. We propose that this differential
rate is potentially the result of weaknesses in linguistic processing or lexical–semantic
access for children with inconsistent auditory-linguistic access due to hearing loss.

Our research questions are as follows:

1. Do CHH and their peers with typical hearing differ in their use of um and uh?

Hypothesis: CHH will use uh more frequently than children with typical hearing
(CTH), due to difficulty in lexical–semantic retrieval. We expect no significant differences
in production of um.

2. Will children differ in the use of um and uh depending on discourse contexts?

Hypothesis: Children will use uh and um more often on tasks that require dialogic
interactions (i.e., conversation > expository = fable retell).

3. Is variation in the use of filled pauses associated with language ability in CTH
and CHH?

Hypothesis: CHH and CTH with weaker vocabulary/grammar skills will use filled
pauses more frequently due to difficulties with lexical–semantic retrieval.

2. Materials and Methods
2.1. Participants

One hundred and one children participated in this study as part of a multicenter,
longitudinal project focused on characterizing outcomes in children with hearing loss
(Outcomes of Children with Hearing Loss Consortium [OCHLCON]), which took place
between 2013 and 2018. Sixty-eight CHH (39 males) and 33 CTH (10 males) participated
in the summer after completing fourth grade. Table 1 shows demographic characteristics
of the participants. CHH were recruited via recommendations from service providers
(e.g., audiologists, speech-language pathologists) or from Early Hearing Detection and
Intervention registries. To be included in the OCHLCON study, CHH had to have a
permanent, bilateral sensorineural, conductive, or mixed hearing loss, use spoken English as
their primary communication mode, and have no additional significant cognitive or motor
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disabilities. The lack of additional disabilities was determined via parent report and service
provider report. CTH also had to use spoken English as their primary communication
mode and have no additional disabilities, as well as pass a 4-frequency hearing screening
at 20 dB HL. Both CHH and CTH were assessed on nonverbal cognitive abilities as part
of the overall test battery, which involved administration of the Wechsler Abbreviated
Scale of Intelligence-Second Edition (WASI-II; Wechsler & Hsaio-Pin, 2011). All children
were within at least 1.5 standard deviation of the norm-referenced mean on the WASI-II
nonverbal subtests (i.e., Matrix Reasoning and Block Design).

Table 1. Demographic and audiological characteristics and test scores for children who are hard of
hearing (CHH) and children with typical hearing (CTH).

Test Variable CHH
Mean (SD)

CTH
Mean (SD)

Between Group
p-Values

Age (years) 10.38 (0.34) 10.33 (0.40) p = 0.49
Maternal education level (years) 15.79 (2.65) 16.58 (3.27) p = 0.21
WJTA-III Picture Vocabulary SS 99.48 (16.42) 114.80 (13.55) p = 0.04 *
CELF-4 Formulated Sentences SS 104.12 (13.66) 110.30 (15.51) p = 0.04 *
Better-ear PTA (dB HL) 45.36 (15.26) <20 NA
Better-Ear Aided SII 78.72 (0.13) NA NA
Age at HL confirmation (months) 20.09 (21.56) NA NA
Age at HA fit (months) 23.55 (22.36) NA NA

Note. WJTA-III SS = Woodcock Johnson Tests of Achievement-III standard score; CELF-4 = Clinical Evalua-
tion of Language Fundamentals-4 standard score; PTA = pure-tone average; SII = Speech Intelligibility Index;
HL = hearing loss; HA = hearing aid, NA = not applicable. * indicates significance with alpha level = 0.05.

CHH and CTH were matched on maternal education in years and chronological age in
years (all p-values > 0.20; see Table 1). As seen in Table 1, while both the CHH and CTH are
well-matched on maternal education level (which is a proxy for socioeconomic status), the
mean maternal education level in both groups was around 16 years (i.e., at least a college
degree). Sixty-two percent and 68% of the mothers of the CHH and CNH, respectively,
had at least a four-year college degree. The demographic data indicate that both groups
of research participants came from higher socioeconomic backgrounds than the average
U.S. population, as the 2016 census (the midway point for when these data were collected)
showed that 33.7% of women greater than 25 years had completed a four-year bachelor’s
degree (Educational Attainment of the Population 18 Years and Over, by Age, Sex, Race and
Hispanic Origin: 2016. US Census Bureau. Retrieved 29 July 2025). Seventy-nine percent
(n = 54/68) of CHH had better-ear PTAs in the mild-moderate hearing loss range (less
than 60 dB HL); the remaining 14 children had better-ear PTAs in the moderately severe
to severe hearing loss range (60 to 80 dB HL). No children had a better-ear PTA in the
profound hearing loss range (greater than 80 dB). Sixty-five percent (n = 44/68) had their
hearing loss identified during the newborn hearing screening, while 35% were identified
after they were newborns.

2.2. Procedures

Testing took place at either a university or clinical laboratory setting, a quiet location
near the family (e.g., library), or in a research van that was designed to be a mobile
testing unit.

2.2.1. Audiologic Assessment and Hearing Aid Verification

For CHH, a pediatric audiologist obtained air-conduction and bone-conduction thresh-
olds at 250, 500, 1000, 2000, 4000, 6000, and 8000 Hz. The four-frequency better-ear PTA at
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500, 1000, 2000, and 4000 Hz was calculated for subsequent analyses. CTH completed a
four-frequency hearing screening at 500, 1000, 2000, and 4000 Hz.

For CHH who wore HAs, the audiologist checked that the HAs were functioning
appropriately based on manufacturers’ specifications (ANSI, 2003, S3.22). We also verified
the audibility (i.e., amount of access to the long-term average speech spectrum) of the HAs
by calculating the Speech Intelligibility Index (SII; ANSI, 1997, S3.5). The SII is a weighted
numerical estimate of audibility across the speech frequency range. It is determined by
measuring the sensation level of an average speech signal relative to an individual child’s
hearing thresholds interpolated into one-third octave bands. Each octave band is weighted
based on the contribution of said band to the average speech recognition score for adult
listeners. The sensation level of each band is multiplied by each octave band’s importance
weight. The final step in the SII calculation is that the weighted audibility of all bands
is added together. This sum results in a value between 0 and 1, where 1 represents full
audibility and 0 means no audibility. Using this approach, the audiologist performed probe
microphone measures to quantify the real-ear-to-coupler difference (Bagatto et al., 2005,
2016) and then calculated aided SII based on user’s settings with a standard male speech
signal (carrot passage; Cox & McDaniel, 1989) presented at average levels (60 or 65 dB SPL).
From there, we determined the better-ear SII (BESII) for each participant with HAs.

2.2.2. Standardized Language Assessments

Examiners administered two standardized language tests to assess vocabulary and
grammar skills. The vocabulary measure consisted of the Woodcock Johnson Tests of
Achievement-III (WJTA-III; Woodcock et al., 2007) Picture Vocabulary test. This measure
assesses expressive vocabulary. Children were instructed to label pictured objects from a
test booklet. Norm-referenced scores are reported as standard scores with a mean of 100
and a standard deviation of 15. The grammar measure consisted of the Clinical Evaluation
of Language Fundamentals-4 (CELF-4; Semel et al., 2004) Formulated Sentences subtest.
This measure assesses expressive grammar skills. The examiner presented a target word
and a picture, and the children were instructed to produce a grammatically correct sentence
that included the target word and described the picture. To keep language measures on
the same scale, the CELF-4 Formulated Sentences scores were converted to standard scores
with a mean of 100 and a standard deviation of 15.

2.2.3. Language Sample

Participants engaged in three discourse activities: conversation, expository discourse,
and fable retell. These three tasks were selected because each taps into different real-
world communication contexts that children will encounter, both socially and academ-
ically. The first two activities—the conversational language sample and the expository
discourse—followed protocols outlined in Nippold et al. (2005). Specifically, participants
engaged in conversational discourse with an examiner who asked general questions about
their family and media interests (e.g., describe your favorite book or movie). The conversa-
tional sample lasted approximately 5 to 8 min. The goal of the conversational sample was to
engage the child in a dialogic interaction with the examiner. Second, participants engaged
in an expository discourse task in which the child was asked to describe the rules of a game
or sport. The examiner asked specific questions regarding what the child’s favorite game or
sport was, why it was their favorite game or sport, and what strategies are required to win
in that game or sport. The expository discourse requires higher syntactic complexity than
conversational discourse because the speaker must communicate on topics with which the
communication partner is (presumably) not familiar. At the same time, it is a monologic
task that is relatively planned and structured and does not require conversational man-
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agement skills such as turn-taking (Hadley, 1998). The third task involved a fable retell,
following the protocol described in Nippold et al. (2017). Participants completed a fable
retell in which the child was asked to retell a story, “The Fox and the Crow” in their own
words after the examiner read it aloud to them once. The story retell task was presented
with a single picture to elicit the fable. Similarly to expository discourse, the fable retell
requires a high level of syntactic complexity in order to sound coherent, but has fewer
pragmatic demands compared to dialogic, conversational interactions. As the fable task is
a narrative retell, it also has higher memory demands compared to other types of language
samples (Walker et al., 2023). The full protocol for the language sample is included in
Appendix A.

Language samples were transcribed using Systematic Analysis of Language Tran-
scripts (SALT) software (Heilmann & Miller, 2023). Two research assistants coded the
language samples for filled pauses um and uh. Both research assistants were blind to
the hearing status of the participants. Filled pauses were divided by total word count,
resulting in uh and um ratio scores. Reliability was calculated for 10% of the samples. Intra-
class correlation (ICC) analyses indicated excellent reliability: ICC (9, 10) r = 0.96 for um;
ICC (9, 10) r = 0.99 for uh.

2.3. Statistical Analyses

Our first two research questions involved analyzing the effects of hearing status
(hearing loss, typical hearing) and language discourse context (conversational, expository
discourse, fable retell) on our two dependent variables: the ratios of um and uh usage
in the language samples. We used a Generalized Estimating Equation (GEE) approach
to address these research questions (Liang & Zeger, 1986) using SAS V 9.4 PROC GEE.
This approach was selected over a repeated measures analysis of variance (ANOVA) or a
linear mixed model approach because the outcome measures were highly right-skewed.
A GEE approach is semi-parametric and therefore the full distribution is not specified for
the analysis. We used an exchangeable working correlation structure to account for the
correlation due to repeated measures and report results from the sandwich estimator of the
standard error.

To address the third research question involving the associations between filled pauses
and language abilities for CTH and CHH together, we used non-parametric Spearman’s
tests. The independent variables were standard scores on the WJTA Picture Vocabulary
test and CELF-4 Formulated Sentences. Again, our rationale behind this non-parametric
approach was to account for the high level of skewness in the outcome data.

3. Results
3.1. Standardized Language Assessments

As shown in Table 1, CHH had significantly lower vocabulary scores on the Wood-
cock Johnson Tests of Achievement-III (WJTA) Picture Vocabulary Test (p = 0.04, Co-
hen’s d = 0.45) and expressive syntax scores on the CELF-4 Formulated Sentences subtest
(p = 0.04; Cohen’s d = 0.42) compared to the CTH, who were matched on age and maternal
education level. It should also be noted that the mean standard scores for both language
assessments were within the average range for the CHH, and slightly above average for
the CTH. As noted in the methods section, however, both groups of children had mean
maternal education levels that were higher than the average U.S. population. Thus, the
control group of CTH is a more accurate comparison for determining language delays than
the normative sample of the standardized tests, which are not matched on socio-economic
background with the CHH in the current study.
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3.2. Effects of Hearing Status and Language Discourse Context on Filled Pauses

Table 2 displays the medians, means, and standard deviations for the um and uh ratios
across all language discourse contexts as a function of hearing status. In the GEE models,
we did not find a significant interaction between hearing status and language discourse
context for um or uh. Therefore, we removed the interaction term from the analyses and
examined the main effects for the fixed factors.

Table 2. Median, mean, and standard deviation for ratios of uh and um for conversational samples,
expository discourse, and fable retell in children who are deaf or hard of hearing (CDHH) and
children with typical hearing (CTH).

CDHH CTH
Test Variable Median Mean SD Median Mean SD

Conversational uh ratio 0.31 0.58 0.73 0.24 0.36 0.36
Conversational um ratio 2.35 2.49 1.54 2.70 3.00 1.88
Expository uh ratio 0.23 0.46 0.67 0.00 0.21 0.34
Expository um ratio 1.87 2.09 1.51 2.08 2.55 1.75
Fable retell uh ratio 0.00 0.49 0.99 0.00 0.26 0.53
Fable retell um ratio 1.13 1.94 2.51 1.28 1.62 1.83

Our first research question asked whether CHH would differ in their use of uh or um
compared to CTH. We hypothesized that CHH would use uh more frequently than CTH,
but we would not see significant differences in um. This hypothesis was confirmed: in
terms of hearing status, CHH and CTH differed significantly in their use of uh, z = −2.43,
p = 0.015 with CHH producing uh-filled pauses at a significantly higher ratio across the
language sample contexts than their peers with typical levels of hearing. CHH and CTH
did not differ in their use of um, z = 0.80, p = 0.4265.

Our second research question asked whether children would differ in their use of filled
pauses as a function of language discourse context. We hypothesized that children would
use filled pauses more often on tasks that required dialogic interactions (i.e., conversations
> expository discourse = fable retell). Our hypothesis was confirmed for um-filled pauses
but not uh-filled pauses. First, we found a main effect of context for um and uh (X2[2] =16.81,
p = 0.0002 and X2[2] = 6.14, p = 0.0465, respectively). Follow-up pairwise comparison
between contexts using a Tukey–Kramer adjustment indicated that um was produced
more often in conversational samples compared to expository discourse (p = 0.0070) and
fable retell (p = 0.0010), but there was no significant difference between expository and
fable retell (p = 0.2018). Uh was produced relatively more often in conversational samples
compared to expository discourse (p = 0.0367) but there was no significant difference
between conversational samples and fable retell (p = 0.4851) or expository discourse and
fable retell (p = 0.8837).

Figure 1 displays box plots for the uh ratios in the three language contexts separated by
hearing status. As seen in Table 1 and Figure 1, the means and medians for uh ratios in the
CHH are higher than the CTH, across all language discourse contexts. Across both CHH
and CTH, the mean and median uh ratios are higher in the conversational samples than the
expository discourse. Figure 2 displays box plots for um ratios, which illustrates the higher
mean and median ratios in the conversational language samples relative to the expository
discourse or fable retells for both the CHH and CTH. Although the box plots appear to
show a trend in which the mean and median um ratios are higher for the CTH than the
CHH in the conversational and expository discourse contexts, the statistical analysis did
not indicate a significant difference between groups.
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Figure 1. Boxplots of conversational samples (left), expository discourse (middle), and fable retell
(right) filled pause uh rates as a function of hearing status. The central lines represent the median
values, the filled triangles within the boxplots represent the mean values, and the box limits are the
25th and 75th percentiles. The filled circles outside the box plots represent outliers.

Figure 2. Boxplots of conversational samples (left), expository discourse (middle), and fable retell
(right) filled pause um rates as a function of hearing status. The central lines represent the median
values, the filled triangles within the boxplots represent the mean values, and the box limits are the
25th and 75th percentiles. The filled circles outside the box plots represent outliers.

3.3. Associations Between Filled Pauses and Language Abilities

Our third research question asked whether variation in filled pauses is associated with
language abilities. We had hypothesized that children with weaker vocabulary/grammar
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skills would produce filled pauses at a higher rate than children with stronger vocabu-
lary/grammar skills. This hypothesis was not confirmed: we found no significant asso-
ciations between um or uh ratios in the three language sample contexts and expressive
vocabulary scores on the WJ-III Picture Vocabulary test or expressive grammar on the
CELF-4 Formulated Sentences (all p-values > 0.05).

4. Discussion
The primary objective of the current study was to compare the use of filled pauses

in CHH and CTH across different language contexts. We hypothesized that CHH would
use uh more often than CTH due to their linguistic and cognitive processing limitations in
complex linguistic tasks. We did not expect to see differences between groups in terms of
um-filled pauses given a lack of strong evidence that CHH have a primary deficit in the
social-pragmatic domain. We further hypothesized that we would see differences in the
rate of filled pauses for both uh and um based on the language elicitation procedure, with
filled pauses occurring more often in dialogic conversational tasks compared to expository
discourse or story retells. Finally, we hypothesized that the rate of filled pauses would be
associated with individual differences in language abilities, in which children who had
weaker vocabulary or morphosyntactic skills would use filled pauses more frequently than
children with stronger vocabulary or morphosyntactic skills.

Overall, our results were consistent with two of our three hypotheses. CHH used uh
significantly more often compared to CTH; we speculate that they may have had difficulty
with lexical–semantic retrieval, resulting in more self-directed cues during spontaneous
speech. There were no significant differences in use of um between groups, which could
indicate appropriate use of listener-directed cues for CHH. As predicted, we also saw an
effect of discourse type, with both uh and um being used more often in dialogic, conversa-
tional interactions than expository discourse, which are more monologic tasks with less
cognitive load than conversations. Inconsistent with our third hypothesis, we did not find
an association with the rate of filled pauses and language skills.

4.1. Effect of Hearing Status on the Rate of Filled Pauses

There is a fairly robust literature on the use of filled pauses in children with atypical
language acquisition, but almost all of those prior studies have focused on children with
primary deficits in social communication, specifically children with ASD (Gorman et al.,
2016; Irvine et al., 2016; MacFarlane et al., 2017; McGregor & Hadden, 2020; Parish-Morris
et al., 2017). To the best of our knowledge, no studies have examined the use of filled pauses
in children with hearing loss, making the results of the current study a novel contribution
to the literature on the use of fillers in populations with atypical language acquisition.

In previous research, a consistent finding across is that children with ASD tended to
use um less frequently than children with typical language acquisition (or children with
developmental language delays), and there were no group differences in the rate of uh. The
filler um is thought to be a specific social-communication signal, serving a pragmatic role
in conversations (e.g., as a cue for politeness and attention to the conversational partner, or
an indication of the length and informativeness of future speech). Children with ASD tend
to have difficulty taking a conversational partner’s perspective into account (Paul et al.,
2009). Thus, they may produce um at a lower rate than their peers without ASD because
they are less likely to use a listener-centered linguistic cue in ongoing spontaneous speech.

Children who are deaf (i.e., profound hearing loss) have been shown to have some
weaknesses in pragmatic skills (for a review, see Paul et al., 2020) but there is less research
on pragmatic conversational skills in CHH. The research that is available suggests that
children with better unaided hearing tend to have stronger pragmatic skills than children
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with more severe-profound levels of hearing loss (Tuohimaa et al., 2025). The current
findings would suggest that CHH produce um as a listener-oriented cue at the same rate
as their hearing peers. This might indicate that pragmatic skills, and the ability to take a
conversational partner’s needs into account, is a relative strength for CHH. Unfortunately,
a limitation of the current study is that we did not conduct any formal assessments of
pragmatic language skills, such as the Pragmatics Checklist (Goberis et al., 2012) or the
Pragmatic Protocol (Prutting & Kittchner, 1987). Further research is needed to characterize
pragmatic language use in children who have hearing loss in the mild to severe range. In
addition, we hesitate to make any strong inferences about a lack of a difference based on
hearing status, given that we are underpowered to draw any firm conclusions that the two
groups are equivalent in their use of um in spontaneous speech.

In contrast to the findings on um productions, we did see a significant difference in
the rate of uh productions as a function of hearing status. The children with hearing loss
used the uh-filled pause at a significantly higher rate than their hearing peers, who were
matched on both age and socioeconomic status to the CHH. In typical language acquisition,
the uh variant frequently occurs in the middle of utterances rather than the beginning and
is usually a signal for a short delay in ongoing speech (Fox Tree, 2001; Swerts, 1998). It
is often used during repairs or self-corrections (Brennan & Schober, 2001). Prior studies
have shown that CHH who have language delays have challenges with word retrieval and
lexical–semantic organization (de Hoog et al., 2015; Esbensen & Thomsen, 2021; Marshall
et al., 2018; Rush et al., 2023), as well as cognitive processing difficulties related to attention
and verbal short-term and working memory (Hansson et al., 2007; McCreery & Walker,
2022). Therefore, we suggest that the higher rate of uh productions among the CHH in
the current study could reflect their difficulties in retrieving lexical–semantic items from
long-term memory, particularly when the participants encountered the real-time demands
of discourse. At the same time, we acknowledge that this suggestion is highly speculative,
and additional research is needed to replicate and substantiate the current findings.

4.2. Effect of Language Context on the Rate of Filled Pauses

Language sampling is an important and ecologically valid approach for capturing
a child’s language abilities (Werfel & Douglas, 2017). There are a number of ways to
elicit spontaneous language and different discourse types can have varying effects on
language sampling outcomes (Hadley, 1998; Spencer et al., 2023). The current study utilized
a language sampling protocol with three different forms of discourse: conversational
sampling, expository discourse, and a story retell (Nippold, 2013). Previous studies have
used a single type of discourse to evaluate the rate of filled pauses; for example, Lake
et al. (2011) collected conversational samples from adults with and without ASD, while
Irvine et al. (2016) elicited speech in a picture description task and McGregor and Hadden
(2020) used the same expository discourse task as the current study (i.e., favorite game
or sport) in children. Gorman et al. (2016) conducted one of the few studies to compare
the use of fillers across multiple discourse contexts. They used tasks from the Autism
Diagnostic Observation Schedule (ADOS) to elicit language during conversation, play-
based activities, picture description, and telling a story from a book. Our results replicated
those of Gorman et al., in that we found that discourse context influenced filled pause
rates, with um ratios being higher for conversational samples relative to the other two
types of discourse. Uh ratios were also significantly higher in the conversational samples
compared to the expository discourse, although there were no differences in the rates
of uh between the conversational samples and fable retells. Conversational interactions,
particularly with unfamiliar listeners, require higher planning demands than monologic
expository discourse or story retells, and increased planning demands result in elevated
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disfluencies (Bortfeld et al., 2001). Based on the current findings and previous studies, we
see a robust effect of discourse context on filled pause rates. Researchers and clinicians
who are interested in examining filled pauses should be cognizant of the linguistic and
cognitive demands of the elicitation procedure they are using, particularly when exploring
group differences in typical and atypical language learners (McGregor & Hadden, 2020).

4.3. Individual Differences in Filled Pauses

Contrary to our hypothesis, we did not find that language ability was correlated
with filled pause rates. This lack of an effect on individual differences in filled pause
rates may have been due to the norm-referenced measures that were used in the analysis,
in that end-point expressive language measures may have not sufficiently tapped into
the real-time linguistic processing deficits that CHH demonstrated. Irvine et al. (2016)
also examined possible underlying mechanisms for fillers and did not find an association
between executive functions or general language abilities on um rates, although they did
find that ASD severity was negatively associated with filler production. Future studies
should more thoroughly investigate the underlying factors driving variation in filled pauses,
to better understand the mechanisms that are associated with disfluent speech.

4.4. Limitations

One important limitation of this study is that all participants used spoken English
as their primary communication mode. While fillers appear to be nearly universal across
languages and dialects, they can take different forms in languages other than English, par-
ticularly in terms of the vowel quality. Furthermore, languages other than West Germanic
languages (e.g., tonal languages) may use different types of disfluencies more frequently
than filled pauses (Wehrle et al., 2024). Thus, the results of the current study may not
generalize to other languages. An interesting future direction of this work would be to
examine the use of filled pauses in languages other than English.

A second limitation of the current work is that all of the participants with hearing loss
had bilateral hearing levels in the mild to severe range, and no participants had a profound
hearing loss in both ears. We also did not have any participants with cochlear implants in
the study. Given the limited knowledge surrounding verbal disfluencies and hesitations in
children with any degree of hearing loss, it would be beneficial to replicate this study with
a group of children who have greater degrees of hearing loss.

5. Conclusions
Taken together, the major findings of this study indicate that CHH use significantly

more uh fillers in discourse activities compared to CTH and the rate of filled pauses varies
based on discourse context. Although the CHH in this study performed within the average
range on standardized language assessments, they scored significantly lower on those
measures and showed a difference in their use of the filled pause uh relative to hearing
peers who were matched on socio-economic status. These results highlight how norm-
referenced assessments may be insufficient as primary sources of evidence for language
delays in CHH and it is important to utilize both local norms and dynamic assessments
when assessing children with potential language learning difficulties (Werfel & Douglas,
2017). In summary, the current results fill a gap in our knowledge of the effects of congenital
or early-onset hearing loss and discourse context on filled pauses in spontaneous speech.
This study also highlights the importance of using different types of language samples as
an assessment tool when evaluating school-age children.

Author Contributions: Conceptualization, E.A.W. and J.J.O.; methodology, E.A.W., R.W.M. and
J.J.O.; formal analysis, J.J.O. and M.T.; writing—original draft preparation, C.H.; writing—review



Behav. Sci. 2025, 15, 1053 13 of 17

and editing, E.A.W.; visualization, M.T.; supervision, E.A.W. and R.W.M.; project administration,
E.A.W. and R.W.M.; funding acquisition, E.A.W. and R.W.M. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by National Institutes of Health NIH/NIDCD, grant numbers
R01DC009560 and R01DC0019081.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of The University of Iowa (protocol
code 202102224 and date of approval 4 May 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data sets generated and/or analyzed during this study are available
from the corresponding author upon request.

Acknowledgments: The following people provided support, assistance, and feedback at various
points in the project: Lena Smith, Thomas Page, Mary Pat Moeller, Bruce Tomblin, and Wendy Fick.
Special thanks go to the families and children who participated in the research and to the examiners
at the University of Iowa, Boys Town National Research Hospital, and the University of North
Carolina-Chapel Hill.

Conflicts of Interest: The authors declare no conflicts of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

Abbreviations
The following abbreviations are used in this manuscript:

CHH Children who are hard of hearing
CTH Children with typical hearing

Appendix A
EXPOSITORY DISCOURSE GENERATION
4th GRADE PROTOCOL
Follow the protocol below carefully, making sure that you perform all activities and

ask all questions, even if (in passing) the child already answered a question.
NOTE: Scripts are in bold italics

1. General Conversation

First of all, I’d like to learn something about you. I’m going to ask you a few general
questions. Then you can ask me some questions, too. OK?

A. Tell me about your family. Do you have any brothers or sisters? (if yes) What are
their names? How old are they? What else can you tell me about them?

B. Do you have any pets at home? (if yes) Tell me about your pets.
C. Do you have a favorite TV show or movie? Tell me about it.
D. Do you like to read books or magazines? (if yes) Which ones?
E. Now do you want to ask me anything? (allow 1–2 quick questions)
2. Favorite Game or Sport Task

Let’s shift topics. I am hoping to learn what people know about certain games and
sports. So now I’d like to ask you some different questions.

If the child is reluctant to talk, offer encouraging comments; re-present the questions
as necessary. If the child answers in one or two word responses, repeat what the child says,
show interest and say, “That’s interesting, can you tell me anything else?” or “Can you tell
me more about it, something about it, etc.?” You can prompt as often as needed. If it is
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clear the child cannot say more, move on. There is no set amount of talking time that we
are aiming for.

What is your favorite game or sport? (pause. . .)
Why is (checkers/baseball) your favorite game/sport? (pause. . .)
I’m not too familiar with the game/sport of (checkers/baseball), so I would like you

to tell me all about it. For example, tell me what the goals are, and how many people may
play a game/match.

Now please tell me about the rules the players need to follow. Tell me everything you
can think of about the game/sport of (checkers/baseball) so that someone who has never
played it before will know how to play.

Now I would like you to tell me what a player should do in order to win the
game/sport of (checkers/baseball). In other words, what are some key strategies that
every good player should know?

3. Story Retelling Task

This is the final activity for this task.
This is a story telling activity that involves a fable. Fables are imaginary stories

about animals that act like people. I am going to read you a fable. Please listen carefully
and be ready to tell it back to me, in your own words. Try to remember as much as you
can so that you can tell the whole story back to me. After you finish, I will ask you some
questions about the story. Are you ready?

• SHOW FABLE PICTURE TO CHILD

The title of this fable is, “The Fox and the Crow”. . .
A crow flew to the top of a tree to enjoy a piece of cheese she had stolen. A wily fox

spied the cheese in the crow’s beak, and his mouth watered for it, as he spoke these words:
“O beautiful crow, charming crow, delightful crow, how wonderful to see you in all

your glory!”
The crow smiled, holding the cheese firmly in her beak.
“You are the most exquisite of birds—and though I have not heard your voice, I am

quite sure it must surpass that of any other bird.”
The vain crow was pleased by all this flattery, especially the part about her voice, for

she had sometimes been told that her caw was unpleasant. She opened her beak to sing for
the fox, and out fell the cheese into the fox’s watering jaws.

Moral: “Beware of flattery”
Now I’d like you to tell the story back to me, in your own words. Try to tell me

everything you can remember about the story. . .. (pause)
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