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ABSTRACT

Purpose: This study investigated the effectiveness of the stuttering modification
intervention Kinder Dirfen Stottern (KIDS) in school-age children who stutter.
Method: Seventy-three children who stutter were included in this multicenter,
two-group parallel, randomized, wait-list controlled trial with a follow-up of
12 months. Children aged 7—11 years were recruited from 34 centers for speech
therapy and randomized to either the immediate-treatment group or the
3 months delayed-treatment group. KIDS was provided by 26 clinicians who
followed a treatment manual. Although the primary outcome measure was the
impact of stuttering (Overall Assessment of the Speaker’s Experience of
Stuttering—School-Age [OASES-S]), the secondary outcomes included objective
and subjective data on stuttering severity.

Results: At 3 months postrandomization, the mean score changes of the OASES-
S differed significantly between the experimental (n = 33) and control group (n =
29; p = .026). Furthermore, treatment outcomes up to 12 months were analyzed
(n = 59), indicating large effects of time on the OASES-S score (p < .001, partial
n? = .324). This was paralleled by significant improvements in parental ratings
and objective ratings (stuttering severity, frequency, and physical concomitants).
Conclusions: The significant short-term treatment effects in the OASES-S are
in line with the (initial) focus of KIDS on cognitive and affective aspects of stut-
tering. Over 12 months, these changes were maintained and accompanied by
behavioral improvements. The results suggest that individual treatment with
KIDS is an adequate treatment option for this age group.

Supplemental Material: https://doi.org/10.23641/asha.24207864

School-age children who stutter differ from their
preschool-age counterparts in several ways (Yaruss et al.,
2022). Along with their cognitive, behavioral and emo-
tional development, they communicate more indepen-
dently in an increasing number of different situations,
whereas their chance of recovery from stuttering decreases
(Bloodstein et al., 2021; Neumann et al., 2016). Contextu-
alizing stuttering of this age group into the framework of
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the International Classification of Functioning, Disability
and Health (ICF; World Health Organization, 2001) illus-
trates its complexity and heterogeneity. Impairment of
stuttering is often characterized by more tensed core
behaviors (e.g., blocks) that result in escape behaviors
(e.g., eye blinking; Guitar, 2019). At school, children who
stutter often experience negative emotions (Daniels et al.,
2012) that limit their activities and participation both
inside and outside the classroom. Attitudes toward com-
munication tend to become less positive with increasing age
(Logan & Arnold, 2022) and a longer course of stuttering
influences self-identity (Yaruss et al., 2022; personal con-
text). Compared to children who do not stutter, children

Journal of Speech, Language, and Hearing Research e Vol. 66 e 4191-4205 ¢ November 2023 o Copyright © 2023 The Authors 4191

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
Downloaded from: https://pubs.asha.org 134.94.8.166 on 11/22/2023, Terms of Use: https://pubs.asha.org/pubs/rights and_permissions


https://orcid.org/0000-0001-5572-6800
https://orcid.org/0000-0001-5081-7631
https://orcid.org/0000-0002-5818-8355
https://doi.org/10.1044/2023_JSLHR-23-00224
mailto:anke.kohmaescher@fh-muenster.de
mailto:anke.kohmaescher@fh-muenster.de

who stutter have a higher risk of being victims of bullying
(Blood & Blood, 2016; environmental context). In sum-
mary, stuttering affects school-age children in different
ways, which should be considered during treatment.

Two main behavioral treatment approaches are fre-
quently applied to people who stutter (Guitar, 2019;
Sidavi & Fabus, 2010). Fluency shaping, also referred to
as speech restructuring, aims to establish fluent speech by
teaching a new speaking pattern (e.g., prolonged speech,
smooth speech, and rhythmic speech). Clients learn to use
this speaking pattern at a gradually increasing rate and
practice to obtain naturally sounding, controlled fluency
in everyday speaking situations. In some fluency shaping
treatments, feelings and reactions to stuttering are not
explicitly addressed (Sidavi & Fabus, 2010). Stuttering
modification, also referred to as Van Riper treatment, aims
to achieve easier forms of stuttering by desensitizing chil-
dren to their stuttering-related fears and teaching them to
modify stuttering moments. Typically, the Van Riper
treatment consists of four phases: (a) identification (of
one’s own stuttering behavior), (b) desensitization (of neg-
ative feelings toward the disorder), (c) modification (of
core symptoms through preparatory set, pullout, and can-
celation techniques), and (d) stabilization (of fluent stutter-
ing through self-monitoring; Van Riper, 1973). Today,
many clinicians use an integrated approach that combines
both teaching strategies of stuttering modification and
principles of fluency shaping (Zebrowski et al., 2022).

Evidence Base for Behavioral Stuttering
Treatment in School-Age Children

Current systematic reviews provide evidence of the
efficacy and effectiveness of stuttering treatment in pre-
school children and adults (Brignell et al., 2021; Neumann
et al., 2016; Sjestrand et al., 2021). By contrast, little is
known about the effectiveness of stuttering treatment in
school children aged between 6 and 13 years. Brignell
et al. (2021) recently published a systematic review that
did not identify any randomized controlled trial for this
age group. In an earlier systematic review, Baxter et al.
(2015) also included quasi-experimental and observational
study designs and found 26 trials addressing school-age
children up to the age of 11 years. Although the authors
concluded that these studies indicated the benefits of
treatment for at least some children who stutter, they
also reported a high risk of bias for two thirds of
all included papers. Interestingly, existing evidence
mostly refers to intensive treatment in a group format (e.g.,
Baumeister et al., 2003; Laiho & Klippi, 2007; Rosenberger,
2007; von Gudenberg, 2006), raising the question of
whether individual treatment in a less-intensive format is
also effective.

Kinder Diirfen Stottern: Stuttering
Modification Treatment for School-Age
Children Who Stutter

In Germany, approximately 45,000 children aged
between 7 and 11 years have a stutter (Neumann et al.,
2016; Statista GmbH, 2023). For this age group, treatment
is covered by health insurance and is typically offered as
outpatient treatment in private practice. In 2018, the first
author conducted an online survey on treatment interven-
tions, formats, caseloads, treatment experience, and train-
ing regarding individuals within different age groups who
stutter in Germany. Nationwide, 72 ambulatory clinicians
responded to the survey. Results showed a dominant use of
stuttering modification interventions for all age groups and
clinicians reported to feel most competent in delivering stut-
tering modification treatment (Kohmadascher, 2019). In the
treatment of school-age children who stutter, 89% of the
clinicians reported providing stuttering modification ther-
apy Kinder Diirfen Stottern (KIDS; “children are allowed
to stutter”; Sandrieser & Schneider, 2015).

KIDS was developed in 2001 by two German
speech-language pathologists and has been frequently
reported to be taught in education as a method in the
treatment of childhood stuttering. Based on the stuttering
modification approach for adults (Van Riper, 1973) and
children (Dell, 2000) who stutter, two versions for pre-
school children (Mini KIDS) and school-age children
(School KIDS) were developed. Because recovery from
stuttering becomes less likely with increasing age, KIDS
for school-age children aims to (a) reduce socially disap-
proved secondary behavior and negative psychological
reactions to stuttering, (b) improve quality of life and
resilience, (c) expand the ability to provide information on
stuttering, and (d) create a supportive environment
(Schneider et al., 2023). Sandrieser and Schneider (2015)
postulated that speech fluency improves and the probabil-
ity of recovery increases if these goals are achieved.

KIDS includes five sequential phases that may be
adjusted according to a child’s needs: information and
contract, desensitization, identification, modification, and
generalization. Each phase contributes to the achievement
of the abovementioned goals; the information and con-
tract phase serves the education of the child and the envi-
ronment, as well as the establishment of an agreement
(contract) concerning treatment goals, activities, and
mutual responsibilities.

School KIDS is typically provided as an outpatient,
individualized treatment with one or two treatment ses-
sions of 45 min per week. The duration of treatment
depends on the achievement of the abovementioned goals.
Although goals are determined for each treatment phase,
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clinicians may need to adapt the duration as well as order
and overlap of phases to the child’s needs. The end of
treatment is discussed and agreed upon between the child,
parents, and clinicians when the following criteria are met:
(a) the child stutters mildly (symptoms last less than half a
second and are without associated struggle behaviors) or
not at all; (b) the child has a positive self-efficacy in cop-
ing with stuttering symptoms, difficult speech situations,
and negative listener reactions related to stuttering; and
(c) adequate reactions in the environment toward stutter-
ing prevail.

This Study

This prospective randomized clinical trial, PMS
KIDS (Prospective Multicenter Study on the effectiveness
of outpatient stuttering treatment with the stuttering mod-
ification therapy KIDS) examined the effectiveness of an
outpatient, extended treatment for school-age children
who stutter to improve cognitive, affective, and behavioral
aspects of stuttering within a period of 12 months.
Because of the prevalent use of KIDS in Germany, we
opted against a superiority study and implemented a wait-
list control group for the first 3 months. Based on the
study design, we formulated the following hypotheses:

(1) At 3 months postrandomization, only the impact of
stuttering (Overall Assessment of the Speaker’s Experience
of Stuttering-School-Age [OASES-S]) would be signifi-
cantly reduced in the immediate-treatment group com-
pared to the delayed-treatment group (wait-list control).

(2) At 6 and 12 months postonset of treatment, stutter-
ing severity (Stuttering Severity Instrument-Fourth Edi-
tion [SSI-4]) would be significantly reduced compared to
baseline in both groups.

(3) At3, 6, and 12 months postonset of treatment, subjective
parental ratings would decrease for stuttering severity and
increase for satisfaction with communication in both groups.

Method
Study Design

PMS KIDS was designed as a multicenter, two-
group parallel, randomized, wait-list controlled, and open-
label trial (Kohmaischer & Heim, 2018). All procedures
were carried out in accordance with the European Guide-
line for Good Clinical Practice (European Medicines
Agency, 2016). Verbal and written informed consent was
obtained from all participating children, their parents, and
clinicians. The study was approved by the ethics commit-
tees of the German Association of Academic Speech-
Language Therapy (dbs e.V.; 18-10032-LA-KSp) as well
as the RWTH Aachen University (Medical Faculty, EK
299/18). The study protocol was registered at the German
Clinical Trials Register (www.drks.de) under registry
number DRKS00015851 (date of registration 2018/11/07;
see Supplemental Material S4 for more details on the
research protocol). The reporting follows the Consoli-
dated Standards of Reporting Trials with the extension
for pragmatic trials (see Supplemental Material S3 for
Consort Checklist).

Since we evaluated the effectiveness of KIDS, the
children in the immediate-treatment group began their
treatment directly after enrollment, whereas the children
in the delayed-treatment group waited 3 months before
starting the treatment (see Figure 1). We considered a
waiting period of 3 months ethically justifiable, consider-
ing an age group where stuttering is usually present for
at least a year or longer (Guitar, 2019). Our design
allows between-group comparisons at baseline (T0) and
after 3 months of intervention versus no intervention
(T1), the latter being a typical point of time to decide
whether a chosen intervention makes a sufficient impact
(de Sonneville-Koedoot et al., 2015; Harris et al., 2002). In
addition, we followed the treatment course for each partici-
pant for 12 months. As the duration of treatment cannot

Figure 1. Study design. TO-T4 refer to the assessment time points. TO = pre-assessment; T1 = 3 months after the pre-assessment; T2 = 6
months after the pre-assessment; T3 = 12 months after the pre-assessment; T4 = 15 months after the pre-assessment.
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be predetermined in individual treatments, assessments at
3, 6, and 12 months after randomization were undertaken,
regardless of whether or not treatment was ongoing.

Participants

Physicians diagnosed and referred all children for
stuttering therapy; subsequently, parents consulted one of
the 34 participating centers offering outpatient stuttering
treatment. The following inclusion criteria were applied:
(a) children who stutter aged between 7.0 and 11.0 years;
(b) at least a mild-to-moderate impact, measured by the
OASES-S total score; and (c) sufficient language abilities
in German for treatment with KIDS. We excluded all
children who stutter from the trial who had additional
neurological, linguistic, emotional, or behavior-related
impairments that prevented the implementation of stutter-
ing therapy according to KIDS. In total, 73 children who
stutter were followed over a course of 12 months.

Clinicians were recruited via public relations directed
to different organizations for speech-language therapy and
specialized stuttering treatment. Of the 37 clinicians who
consented to participate in the trial, 26 actually provided
treatment. The other clinicians did not receive any referral
from a child who stutters in this age group, or the referred
children were not eligible or willing to participate. The
actively involved clinicians worked in outpatient centers
throughout Germany. All clinicians were familiar with
KIDS in their professional training and had treated at
least two school-age children who stutter within the past
2 years. The clinicians differed in age, gender, and experi-
ence with (stuttering) treatment.

Randomization and Blinding

We used a blinded stratified randomization method
to allocate the children to the immediate-treatment or
delayed-treatment group. Stratification variables were age
(< 9.0 years and > 9.0 years) and sex with literature-based
prevalence ratios of 4:1 (boys/girls). Block randomization
ensured that the participants from the same strata were
equally allocated to each group in the study. Prior to the
beginning of the trial, the last author generated subse-
quent randomization codes for younger girls (< 9.0 years),
older girls (> 9.0 years), younger boys (< 9.0 years), and
older boys (> 9.0 years). After obtaining written informed
consent from the parents and their children, the first
author entered the appropriate code into an Excel
spreadsheet and obtained the result of randomization:
immediate- or delayed-treatment group. Directly after
randomization, the second author informed the clini-
cians, parents, and children about their group assign-
ment. After all speech samples had been collected, the

second author coded these samples so that, during out-
come analyses, the first, third, and fourth authors were
blinded to group allocation and measurement time points
(0, 3, 6, and 12 months).

Intervention

To ensure uniform application of KIDS by the par-
ticipating clinicians, a treatment manual was developed by
the authors of KIDS (Schneider & Sandrieser, 2018; see
Supplemental Material S5 for more details on the inter-
vention KIDS). Typically, treatment with KIDS started
with the information and contract phase, in which parents
and children were educated and compliance for treatment
was established (Schneider et al., 2023). In the following
phase desensitization, clinicians focused on removing
taboo from stuttering and desensitized against stuttering
symptoms as well as listener reactions. During identifica-
tion, the children learned to perceive and describe their
symptoms objectively. Speech techniques, such as prepara-
tory set and pullout, were acquired and practiced in the
subsequent phase modification. The phase generalization
included activities outside the clinic and constituted the
last phase of treatment in which the children learned to
become more independent from the clinician. If necessary,
treatment was supplemented by framework therapy, in
which certain skills, such as problem-solving behavior,
were trained. The treatment ended with a follow-up phase,
during which refresher sessions were conducted. Based on
clinical reasoning, clinicians were allowed to change the
order of the treatment phases and omit phases, such as
modification, if this met the children’s needs.

For each phase, the treatment manual detailed
the premises, goals, procedures, and troubleshooting
(Schneider & Kohmascher, 2022). Case descriptions, notes
for guidance, background information, checklists, and an
extensive collection of materials (exercise suggestions,
illustrations, and documentation sheets) supported the cli-
nician in clinical reasoning considerations and enabled
individualized planning of treatment sessions and course.
Although the clinicians were familiar with KIDS, all com-
pleted a 1-day training course using the manual. During
this training, eligible variations in treatment practices were
discussed and mandatory treatment elements (e.g., partici-
pation of the family and desensitization outside the clinic)
were explained. During the trial, each clinician docu-
mented the treatment elements that were used on a stan-
dardized form (e.g., desensitization against listener reac-
tions) after each session. To monitor the treatment
courses, every clinician participated in two half-day group
supervision events with the first and second authors.

The intensity of treatment was prescribed for the first
3 months with 45 min per week and at least 10 sessions
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within this period. Subsequently, clinicians were allowed to
decide on one or two treatment sessions per week. Despite
KIDS being designed as a face-to-face treatment, some cli-
nicians had to replace treatment sessions with video therapy
due to COVID-19 regulations (see below).

Outcomes

We chose the impact of stuttering on everyday life,
measured by the OASES (Yaruss et al., 2016), as the pri-
mary outcome. This self-report measure is recommended
in the literature (Brundage et al., 2021; Neumann et al.,
2016) and is suitable to assess treatment outcomes. Specifi-
cally, we used the OASES-S, which is a version for school-
age children between 7 and 12 years that has been validated
and translated into German (Euler, Kohmascher, et al.,
2016; Kohmascher, 2017).

The secondary outcomes included parental ratings.
At each assessment time point, the parents judged their
subjective impression of their child’s stuttering severity, as
well as their satisfaction with the child’s ability to commu-
nicate on a 10-point rating scale. The parental rating on
satisfaction with communication was added to the study
protocol later, but before the first data collection. Objec-
tive secondary outcomes included data on speech fluency
and stuttering in various situations. Each child was video-
taped in the treatment center during a 15-min conversa-
tion with the third or fourth author (not their clinician)
and asked to read an age-appropriate text aloud if reading
competencies were sufficient. These speech samples were
analyzed with respect to (a) the frequency of syllables stut-
tered, using an online syllable counter (Natke, 2019); (b)
the duration of the three longest stuttering moments, using
software Praat that allows analysis of spectrograms
(Boersma & Weenink, 2021); and (c) physical concomi-
tants. These concomitants included distracting sounds,
facial grimaces, head movements, and movements of the
extremities and were judged using the 5-point rating scale
of the SSI-4 (Riley, 2009). Additionally, we calculated the
total score for stuttering severity according to the manual
of the SSI-4 by combining data on stuttering frequency,
duration, and physical concomitants.

As stuttering is highly variable across different
speaking tasks and settings (Constantino et al., 2016), we
obtained additional audio speech samples from each child
talking to one parent and to an unrelated adult outside
the treatment center. The parents collected these speech
samples using a voice recorder or an app that had been
designed for this study. The latter allows simple recording
of the conversations via a smartphone and immediate,
data-secured, and encoded transfer of the files to the
research team. These audio files were analyzed with
respect to stuttering frequency and duration.

To ensure the reliability of the data, the first author,
who has extensive experience in the analysis of speech
samples with stuttering (Alpermann et al., 2010, 2012),
trained the third and fourth authors in determining fre-
quency, duration, and physical concomitants. Subse-
quently, each rater analyzed all existing speech samples of
a given child (0, 3, 6, 12, and also 15 months in the
delayed-treatment group).

Beginning with the first COVID-19 lockdown in
March 2021 and subsequent travel restrictions, face-to-
face assessments in the participating centers had to be
replaced with video consultations, with only a few excep-
tions (Zava Sprechstunde Online GmbH, 2021). The
research team sent reading texts as well as the rating
scales of the OASES-S and parental ratings to the partici-
pants prior to the assessments, enabling the examiner to
maintain the procedures of face-to-face assessments. To
ensure data privacy, the examiner videotaped the com-
puter screen instead of recording the sessions online.

Data Analysis

A Priori Power Analysis and Determination of
Sample Size

To determine the required sample size, a priori
power calculation using the program G*Power (Faul
et al., 2009) was carried out. Alpha was set at .05, and
power (1-B) was determined at .8. In accordance with ear-
lier studies (Euler, Anders, et al., 2016; Zang et al., 2010),
a medium effect of /' = 0.2 (reduction by 0.5 points) was
expected for the change in the OASES score after
3 months of treatment (primary hypothesis). This resulted
in a total sample size of 52 children in both groups of the
study design. Due to reports in comparable trials
(Andrews et al., 2016; Franken et al., 2005; Onslow et al.,
1994) and initial experiences with randomization, we esti-
mated a dropout rate of up to 30% and, thus, aimed to
include 75 children who stutter in the study.

Statistical Analysis

All statistical analyses were performed using IBM
SPSS Statistics (Version 27). All outcomes were assessed
using intention-to-treat analysis. In the case of participant
attrition or missing data, last-observation-carried-forward
was implemented by replacing missing scores on any out-
come with the participant’s score of that outcome on the
previous assessment occasion. First, we executed the
descriptive statistics to summarize demographic and clinical
characteristics of those children who were included in the
comparison from baseline to 3 months. The comparability of
the treatment groups at baseline was analyzed with Pearson’s
chi-square tests for categorical data and independent
samples ¢ tests for continuous data. Descriptive data for
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the whole group and the entire duration of the trial were
calculated for all available outcomes at a given assess-
ment time point (see Supplemental Material S1).

The initial effects of treatment were explored by
comparing the mean change score (TO-T1 difference per
group) of the experimental (immediate treatment) group
with the control (delayed treatment) group by means of an
independent-sample ¢ test (one tailed) per outcome mea-
sure. We corrected the p values for multiple testing using
the Bonferroni-Holm procedure.! Corresponding effect
sizes (Cohen’s d) were interpreted as small for 0.2 < d <
0.49, medium for 0.5 < d < 0.79, and large for d > 0.8.

Medium-term outcomes up to 12 months were ana-
lyzed for all children by aligning and pooling data from
the two treatment groups for the four time points, pre
(immediately before therapy onset) and 3, 6, and
12 months post therapy onset. Corresponding effect sizes
(partial n°) were interpreted as small for n* < .06, medium
for .06 < n* < .14, and large for n> > .14. Subsequently, a
series of planned pairwise contrasts were run by means of
dependent-sample ¢ tests, comparing the baseline with
each subsequent assessment and changes between all
assessment occasions.

To establish interrater agreement, all three raters
analyzed one randomly chosen speech sample from each
child. This resulted in 65 speech samples (i.e., a total of
9%). In addition, each rater re-analyzed these samples after
1 month to monitor intrarater agreement. Krippendorff’s
alpha (Hughes, 2021), including the macro of Hayes for
ordinal and interval data (Hayes & Krippendorft, 2007),
allowed calculation of inter- and intrarater agreement for
frequency and duration (interval scale) as well as physical
concomitants (ordinal scale).

Results

Enrollment of the children took place between
December 2018 and June 2021. Of 121 children who were
referred for the stuttering treatment, 73 were randomized
and allocated to the treatment or wait-list control group
(see Figure 2). For between-group comparisons after
3 months, the data of 62 children (n = 33, n = 29) were
available. In the delayed-treatment group, 10 of the 36
children allocated to the group did not receive delayed

"First, the smallest p value is multiplied by the total number of statistical
comparisons (n). If this corrected p value is below the critical statistical
threshold (i.e., .05), the next larger p value is multiplied by the number
of remaining comparisons (7 = 1) and so forth. The procedure termi-
nates when one corrected p value exceeds the critical statistical threshold.
All remaining p values are then considered as nonsignificant (cf., https:/
en.wikipedia.org/wiki/Holm%E2%80%93Bonferroni_method).

treatment for various reasons, resulting in 26 children for
the 12-month comparison. Despite four dropouts, all 33
children in the immediate-treatment group could be ana-
lyzed for the 12-month comparison. Thus, in total, 59 chil-
dren were included in the 12-month comparison.

The baseline demographic characteristics of the chil-
dren were highly comparable between the groups (see
Table 1). Clinical characteristics showed a slightly higher
stuttering severity, frequency of stuttering, and impact of
stuttering in the immediate-treatment group; however, ¢
tests were nonsignificant for all outcome measures at TO
except for the subscale OASES-S Quality of Life (with
higher scores for the immediate-treatment group).

The average number of treatment sessions for the
immediate-treatment group was 11 (SD = 2) in the first
3 months. Over the period of 12 months, 59 children who
were included in the statistical analysis participated,
received an average of 26 treatment sessions (SD = 9) that
were stretched over 39 weeks (SD = 14). From all children
with complete follow-up data, three treatments (6%) were
completed 3 months after the beginning of therapy and
another six treatments (12%) were completed between 3
and 6 months postbeginning of therapy. Thirty-two chil-
dren (62%) completed their treatment within 12 months,
whereas 11 (21%) continued their treatment after the trial.
In 27 cases (47%), video therapy was combined with regu-
lar treatment sessions in person. The average of video
therapy sessions was 16%, ranging from 4% to 67% in
individual cases.

Except for six children, at least one external audio
speech sample could be analyzed per child. In the delayed-
treatment group, 245 within clinic speech samples and 146
beyond clinic speech samples were available for analysis.
In the immediate-treatment group (with one assessment
point less), there were 216 internal speech samples and
111 external audio samples. Due to age-related, insuffi-
cient reading competencies, reading samples were scarce,
were only analyzed descriptively, and were used for the
calculation of the total SSI-4 score (see Supplemental
Material S1).

Interrater agreement of objective outcome measures
can be judged as near-perfect according to the interpreta-
tion of Hayes and Krippendorff (2007; stuttering fre-
quency: .969, duration: .889, physical concomitants: .899).
The intrarater agreement of the three raters also exceeded
near-perfect agreement (rater 1: .942, rater 2: .934, and
rater 3: .876).

Treatment Effects After 3 Months

At T1 (see Figure 1), 3 months postrandomization,
the OASES-S total score (primary outcome) had decreased
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Figure 2. Participant flow. ®Insufficient language abilities in German for treatment with Kinder Diirfen Stottern (n = 8), (suspected) neurologi-
cal, linguistic, emotional, or behavior-related impairment(s) that prevent(s) the implementation of stuttering therapy according to KIDS (n = 4).
PPreference for different clinician or treatment center (n = 5), fear of study-related, negative impact on stuttering (n = 2), immediate treatment
preferred without information about study (n = 2), parents refusing randomization (n = 5), and unknown reasons (n = 1). °No timely treatment
capacity (n = 2), refreshment of former treatment (n = 4), treatment not required (n = 2), potential waiting period not reasonable (n = 6), orga-
nizational, and other reasons (n = 6). %Inclusion criterion of at least mild-moderate impairment in Overall Assessment of the Speaker’s Expe-
rience of Stuttering—School-Age not fulfilled (n = 3), preference for different treatment center (n = 1). *Withdrawal from study after randomiza-
tion (n = 2), pregnancy-related absence of clinician (n = 2), treatment not required after waiting period (n = 4), withdrawal without given rea-
son (n = 2). 'Treatment changed to cluttering treatment after T2 (n = 1); treatment discontinued after a few sessions due to a different indica-
tion (n = 1) and the parents’ wishes (n = 1).

Referred for stuttering treatment
(n=121)

Excluded (n = 47)

* Not meeting inclusion criteria (n = 12) 2
» Declined to participate (n = 15) ®

» Otherreasons (n = 20) ¢

Randomized (n = 73)

!

l ‘,

Allocated to immediate treatment (n = 37)

Allocated to delayed treatment (n = 36)

* Received allocated intervention (n = 33) * 3 months waiting period fulfilled (n = 29)
« Did not receive allocated intervention 9 (n = 4) * Received delayed treatment (n = 26)
» Did not receive delayed treatment € (n = 10)

y Y

Lost to follow-up (no contact possible; n = 1) Lost to follow-up (no contact possible; n = 2)

Discontinued intervention  (n = 3) Discontinued intervention (different treatment

center; n=1)

Analysed (n = 33)
Excluded from analysis (n = 0)

Analysed (pre-3m: n = 29; pre-12m: n = 26)
Excluded from analysis (n = 0)

in both the experimental, immediate-treatment group and
the control, delayed-treatment group (see Figure 3). The
mean OASES-S total score of M = 2.55 in the immediate-
treatment group before therapy corresponded to a moder-
ate impact of stuttering, whereas the score after 3 months
(M = 2.17) was equivalent to a mild-moderate impact of
stuttering. Changes in the delayed-treatment group were
similar but less pronounced with M = 2.35 at the first
assessment and M = 2.23 after 3 months.

Comparison of the OASES-S mean changes in both
groups revealed that the mean decrease in the experimen-
tal, immediate-treatment group significantly exceeded the
mean decrease in the control, delayed-treatment group
(p = .026, medium effect; see Table 2). Regarding the sub-
scales of the OASES-S, only mean changes in General
Information (large effect) and Quality of Life (medium
effect) were significantly larger for the immediate-
treatment group than for the delayed-treatment group (see
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Table 1. Baseline demographic and clinical characteristics.

Group comparison
Characteristic Immediate-treatment group Delayed-treatment group p value
Age (M + SD) 8.33 + 1.14 8.31 = 1.11 .879
Sex
Male 28 (85%) 26 (90%) 510
Female 5 (15%) 3 (10%)
Bilingualism (n + %) 122 (39%) 8° (28%) 413
OASES-S total score 2.55 + 0.52 2.35 + 0.44 .086
(M = SD)
SSI-4 total score 19 + 8.6 16 £ 7.6 77
(M + SD, severity equivalent) mild mild
Stuttering frequency (%) 6.0 £ 5.1 46 +4.0 .165
Family history of stuttering 11° (36%) 159 (52%) 176
Earlier treatments®
None 19 (63%) 14 (52%) 527
One 5 (17%) 9 (33%)
Two 4 (13%) 3 (11%)
Three 2 (7%) 1 (4%)

Note. OASES-S = Overall Assessment of the Speaker’s Experience of Stuttering—School-Age; SSI-4 = Stuttering Severity Instrument—Fourth Edition.
an = 30. °n = 27. °n = 28. %1 = 26. °n = 30 in immediate-treatment group, n = 28 in delayed-treatment group.

Table 2). No other comparisons of the secondary out-
comes reached statistical significance.

Trajectories 12 Months Postonset of
Treatment (Combined Groups)

Changes up to 12 months refer to within-clinic out-
come measures for 59 children. The trajectory of the pri-
mary outcome OASES-S showed that the initial improve-
ments in the first 3 months remained stable up to 12 months
(see Figure 4, Supplemental Material S1).

The repeated-measures analysis of variance (see
Table 3) revealed a significant change with large effect
sizes for the OASES-S total score (p < .001, partial n° =

Figure 3. Within- and between-group comparison after 3 months
for the primary outcome Overall Assessment of the Speaker’s
Experience of Stuttering—School-Age.
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15
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Pre 3 months

e [mmediate-treatment group Delayed-treatment group

.324) and the subscales General Information (p < .001,
partial n° = .430), Reactions to Stuttering (»p < .001, par-
tial n? = .195), and Quality of Life (p < .001, partial n° =
.223). Medium effects were found for the OASES-S sub-
scale Communication in Daily Situations (p = .007, partial
0’ = .082).

For all secondary outcomes, changes between base-
line and 12 months postonset of treatment, except the
mean duration of the three longest moments of stuttering
were significant (see Table 3). Effect sizes were large for
parental rating of subjective stuttering severity (partial
n? = .144) and medium for parental rating of satisfaction
with communication (partial 5> = .087), as well as SSI-4
total score (partial 1> = .100) and stuttering frequency
(partial n*> = .085). Changes in the subscale physical con-
comitants of the SSI-4 amounted to a small effect (partial
0> = .048).

The planned pairwise comparisons showed the fol-
lowing patterns. The OASES-S (total) score did not
decrease significantly between 3 and 6 months (peor = .071)
but did decrease from 6 to 12 months (p.or = .036; see Sup-
plemental Material S2). Comparisons of the scores at 3, 6,
and 12 months with the scores before starting therapy were
all significant (see Table 4). Interestingly, scores on all sub-
scales decreased steadily, except for the subscale General
Information. For this scale, scores decreased significantly in
the first 3 months but increased significantly between 3 and
6 months (see Supplemental Material S2). Concerning
parental ratings, subjective stuttering severity decreased sig-
nificantly from pre to 3 months (peorr = .012) and from 3 to
6 months (peorr = .018). In addition, the scores at 6 and
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Table 2. Score changes of the immediate-treatment group in comparison to the delayed-treatment wait-list control group.

P Effect size d 95% CI
t
Outcome (60) Uncorr Corr Lower Upper
Impact of stuttering: OASES-S
Total score 2.451 .009 .026 0.624 -1.132 -0.110
General Information 3.369 .001 .003 0.858 -1.376 -0.333
Reactions to Stuttering 0.463 .261 .261 0.164 -0.663 0.337
Communication in Daily Situations 0.914 .182 182 0.233 -0.732 0.269
Quality of Life 2.790 .004 .014 0.710 -1.222 -0.193
Subjective parental ratings
Subjective stuttering severity 0.461 .323 .323 -0.118 -0.616 0.382
Satisfaction with communication 0.002 499 499 < 0.001 -0.499 0.498
Objective stuttering severity: SSI-4
Total 0.363 .359 .359 0.092 -0.407 0.591
Frequency spontaneous speech 0.320 375 375 0.082 -0.418 0.580
Duration -0.596 277 277 -0.152 -0.651 0.348
Physical concomitants 0.373 .349 .349 0.095 -0.404 0.594

Note. p values are reported one tailed, uncorrected (Uncorr), and Bonferroni-Holm corrected (Corr) for the number of comparisons per test
instrument. The p values indicating significance (p < .05) after correction are indicated by bold font. The effect size Cohen’s d is interpreted
as small for 0.2 < d < 0.49, medium for 0.5 < d < 0.79, and large for d > 0.8. Cl = confidence interval; OASES-S = Overall Assessment of
the Speaker’s Experience of Stuttering—School-Age; SSI-4 = Stuttering Severity Instrument—Fourth Edition.

Figure 4. Changes over 12 months (n = 59) on the Overall Assessment of the Speaker’s Experience of Stuttering—School-Age (OASES-S),
satisfaction with communication, objective (Stuttering Severity Instrument—Fourth Edition [SSI-4]), and subjective stuttering severity.
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Table 3. Primary and secondary outcomes at 12 months as yielded by repeated measures analysis of variance.

Outcome F (df) P Partial n2
Impact of stuttering: OASES-S
Total score 27.795 (2.413; 139.940) < .001 .324
General Information 43.830 (2.470; 143.281) < .001 430
Reactions to Stuttering 14.043 (2.118; 122.831) < .001 195
Communication in Daily Situations 5.203 (1.951; 113.182) .007 .082
Quality of Life 16.651 (2.041; 118.375) < .001 223
Subjective parental ratings
Subjective stuttering severity 9.748 (2.730; 158.349) < .001 144
Satisfaction with communication 5.540 (2.624; 152.220) .002 .087
Objective stuttering severity: SSI-4
Total score 6.323 (2.283; 130.114) .002 .100
Frequency spontaneous speech 5.389 (2.877; 166.867) .002 .085
Duration spontaneous speech 0.799 (2.420; 140.358) 473 .014
Physical concomitants 2.895 (2.798; 162.274) .040 .048

Note. Degrees of freedom (df) are Greenhouse—Geiser corrected. The p values indicating significance (p < .05) are printed in bold. Corre-
sponding effect sizes (partial n°) were interpreted as small for n? < .06, medium for .06 < 1° < .14, and large for n? > .14. OASES-S = Experi-
ence of Stuttering—School-Age; SSI-4 = Stuttering Severity Instrument—Fourth Edition.

12 months were significantly lower than those at the begin-
ning of therapy. Similarly, parents’ ratings of satisfaction
with communication were significantly higher at 6 months
(Peorr = .028) and 12 months (peor < .001; mean score of 8:
good) than before (mean score of 7: amply sufficient).

Stuttering severity in the SSI-4, a combined score of
stuttering frequency, duration, and physical concomitants
during spontaneous speech and reading (if available), was
reduced on average by 2 points over 12 months. As shown
in Figure 3, changes in the SSI-4 total scores were most
prominent in the first 3 months and stabilized afterward
until 12 months. For the whole group, improvements after
3, 6, and 12 months compared to the initial scores were
significant (see Table 4). On the subscale stuttering fre-
quency the percentage of stuttered syllables decreased
from 4.80% to 3.64% after 12 months (for details see Sup-
plemental Material S1). The reductions in physical con-
comitants were only statistically significant for the com-
parison of 12 months versus the beginning of therapy

(pcorr = 035)

Discussion

This study evaluated the effectiveness of the stutter-
ing modification treatment KIDS in school-age children
who stutter under everyday conditions. Initial treatment
effects after 3 months were measured in comparison to a
delayed-treatment wait-list control group that served as
the control. In addition, medium-term changes were ana-
lyzed for the entire group after 3, 6, and 12 months.

As expected in the primary hypothesis, after
3 months, the improvements concerning the impact of

stuttering (OASES-S) in the immediate-treatment group sig-
nificantly exceeded the changes in the delayed-treatment
control group. In contrast, none of the changes in the sec-
ondary outcome measures were significantly larger in the
immediate-treatment group for this time interval. The
medium-term outcomes are in line with the secondary
hypotheses. For the whole group, at 12 months post-KIDS
therapy onset the impact of stuttering (OASES-S) was
reduced significantly with a large effect. Parental ratings
improved with medium to large effects. Moreover, second-
ary, the objective outcomes (SSI-4 total score, frequency of
stuttering, and physical concomitants) decreased with
medium effect sizes. Only the mean duration of stuttering
moments had not significantly decreased at 12 months post-
treatment onset compared to baseline.

Overall, the short-term results are in line with the
rationale of KIDS, which focuses on the cognitive and
affective aspects of stuttering before actively addressing
stuttering behavior. The first treatment phase, information
and contract, which includes intensive education on stut-
tering, is central at the beginning of the treatment and
might explain the large effect on the subscale General
Information after 3 months of treatment. Also, interven-
tions in the first three months resulted in a significant
increase in the subscale Quality of Life, which is impor-
tant given the challenges school-age children who stutter
experience in social interaction (Yaruss et al., 2022).

The medium-term changes of up to 12 months con-
cern several components of the ICF framework. Changes
in affective, behavioral, and cognitive aspects are reflected
by significant changes on the OASES-S subscale Reactions
to Stuttering and Communication in Daily Situations.
Analyses of the treatment documentation revealed that
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Table 4. Planned pairwise comparisons for all outcomes.

Changes compared to pretreatment
3 months versus pre 6 months versus pre 12 months versus pre

OUtcome t(58) puncorr pcorr t(58) puncorr pcorr t(58) puncorr pcorr
Impact of stuttering: OASES-S

Total score 5.822 < .001 < .001 6.251 < .001 < .001 7.495 < .001 < .001

General Information 6.403 < .001 < .001 7.798 < .001 < .001 9.245 < .001 < .001

Reactions to Stuttering 3.318 .001 .003 4.473 < .001 < .001 4.629 < .001 < .001

Communication in Daily Situations 1.211 116 116 3.264 .001 .005 3.055 .002 .006

Quality of Life 5.356 < .001 < .001 4.707 < .001 < .001 5.055 < .001 < .001
Subjective parental ratings

Subjective stuttering severity 2.737 .004 .012 4.339 < .001 < .001 4.081 < .001 < .001

Satisfaction with communication -1.135 131 131 -2.536 .007 .028 -4.037 < .001 < .001
Objective stuttering severity: SSI-4

Total score 3.157 .002 .006 2.859 .003 .009 3.263 .001 .005

Frequency spontaneous speech 2.651 .005 .015 3.250 .001 .005 3.100 .002 .006

Duration 1.429 .079 .079 0.541 .296 .296 1.176 122 122

Physical concomitants 1.383 .086 .086 2.207 .016 .062 2.544 .007 .035

Note. p values are one sided and significances indicated in bold font. For each scale, the p value indicating significant results after Bonferroni correction for the five independent
comparisons per scale is p < .01. Uncorr = uncorrected; corr = corrected; OASES-S = Overall Assessment of the Speaker’s Experience of Stuttering—School-Age; SSI-4 = Stuttering
Severity Instrument—Fourth Edition.
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interventions for desensitization constituted the largest
amount of all KIDS interventions (Hillebrandt, 2022). It
seems plausible that these activities improved personal
reactions and resulted in increased participation. Environ-
mental factors were captured only through parental rat-
ings. Their ratings of subjective stuttering severity and sat-
isfaction with communication changed significantly within
12 months. This is probably due to the positive changes of
their children but might also be influenced by their active
involvement in therapy and specific education on stutter-
ing. At the impairment level, changes in stuttering behav-
ior (SSI-4) began within the first 3 months but were more
pronounced at 6 and 12 months after the beginning of
treatment. Concerning the treatment rationale, this seems
plausible as it takes time for the effects of desensitization
to be noticeable and children usually learn modification
techniques in a later phase of treatment. Interestingly, a
similar pattern of changes was observed in the beyond
clinic samples (see Supplemental Material S1), indicating
that changes in stuttering behavior were transferred out-
side the clinics.

One subscale of the SSI-4, the mean duration of the
three longest stuttering symptoms, was not reduced as
expected. At least two reasons might explain this: (a) The
mean duration at baseline was already low (M = 1.41 s)
in comparison to normative data of the SSI-4, averaging
6.4 + 3.2 s for school-age children, possibly resulting in
floor effects, and (b) the manual of the SSI-4 does not
specify which stuttering behavior needs to be included in
the duration. We only measured the duration of primary
symptoms such as blocks, prolongations, and repetitions,
and excluded related starters and postponements (e.g.,
uhm, you know). KIDS might have reduced these second-
ary behaviors, but we did not capture them using our
method of analysis. Subjectively, we found a qualitative
change in symptoms in some children, such as an increase
in full-word repetitions rather than part-word repetitions.
This would result in higher means of durations, even though
the child’s speech develops toward normal disfluencies.

The extent of the improvement found in our study
can be compared with the results of effectiveness studies
in a group format. Laiho and Klippi (2007) reported for a
stuttering modification group therapy, aimed at children
between 6.8 and 14 years, a reduction of stuttering fre-
quency from 4.4% to 2.7% immediately after the end of
treatment, which is comparable to our change scores from
4.8% to 3.6% after 12 months. Although improvements to
a less severe stuttering severity category were gained for
43% of the children in the Finnish study, 56% of the chil-
dren in our study received a lower severity grading after
12 months and another 28% maintained a (very) mild stut-
tering severity. It should be noted that the number of
treatment sessions in the Finnish trial varied between 35.5

and 52.5 hr (stretched over 2-3 weeks), while the average
number of treatment sessions in PMS KIDS amounted to
26. Subjective changes in affective and emotional aspects
can hardly be compared between the two studies, as Laiho
and Klippi only reported subjective outcomes for the
behavioral aspect avoidance behavior, which was signifi-
cantly reduced. Comparing our results to a fluency shap-
ing therapy in group format for 5- to 10-year-old children
who stutter (Euler et al., 2021) reveals a larger reduction
in stuttering frequency in fluency shaping, which is proba-
bly also due to higher initial scores (9.4% in fluency shap-
ing, 4.8% in PMS KIDS). The mean 18-month posttreat-
ment stuttering frequency scores in the fluency shaping
study were higher (4.7%) than the scores after 12 months
in our study (3.6%). Regarding the impact of stuttering, as
measured with the OASES-S in both studies, the change
after 12 months in PMS KIDS and 18 months in the flu-
ency shaping study was comparable: A moderate stutter-
ing impact at baseline changed to a mild-moderate
impact. Comparisons must be interpreted cautiously as
treatment in PMS KIDS was ongoing in some cases. Tak-
ing these findings together, it seems that individual
extended stuttering modification therapy with KIDS
results in outcomes comparable to those of intensive
group treatment with a stuttering modification or fluency
shaping approach. The fact that some participants do not
appear to have profited from a given treatment method
demonstrates the need for different treatment options.
From a cost-benefit perspective, individual treatments
such as KIDS seem to be efficient even with fewer treat-
ment sessions (Sommer et al., 2021); however, group treat-
ments address more children and usually have a shorter
time interval.

Strengths and Limitations

This study was designed as a pragmatic trial to
assess the effectiveness of KIDS in everyday conditions.
Support for this methodological approach can be found in
the number and broad selection of participating clinicians
from various settings. Due to the desired heterogeneity in
therapeutic expertise (with stuttering), we made consider-
able efforts to provide a treatment manual with detailed
guidance for less experienced clinicians as well as enough
flexibility for experts. The documentations on treatment
fidelity as well as the supervision sessions indicate that cli-
nicians adhered to the manual and the rationale of KIDS.
However, we do not have insight and cannot determine if
individual decisions during treatment courses were reason-
able, effective, and efficient. Even if precise instructions
on individual steps would have been helpful in replicating
the effects found in this study, we still acknowledge that,
overall, the individualized approach that is common in
practice has heterogeneous implications. As is known from
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psychotherapy, an intervention itself only partly contrib-
utes to treatment outcomes (Zebrowski et al., 2022). Other
common factors, such as the therapeutic alliance, the
skills, abilities, constitutional factors of the client, environ-
mental features, and the expectancy that change can hap-
pen probably play a major role in the extent of individual
improvements.

The aim of reflecting common practice is also evi-
dent in the broad inclusion criteria. Baseline characteris-
tics showed that more than one third of the participating
children were bilingual and lived in a family with a
migratory background. This proportion is representative
of the German population (Federal Statistical Office of
Germany, 2022). As we recruited participants from 34
different centers for speech therapy over 1.5 years, we
assume that the study sample is representative. It should
be noted that the results cannot be generalized to chil-
dren with speech-language, neurological, emotional, or
behavioral impairments that require treatment, as these
were excluded from the study. Another strength of our
study in terms of generalizability is the diverse experience
and expertise of clinicians. Furthermore, it might be
questioned whether the speech (behavior) in our samples
is representative of children’s speech in everyday condi-
tions. The abovementioned beyond clinic audio samples
indicate similar improvements; however, the data were
too incomplete for statistical analyses. The OASES-S
subscale Communication in Daily Situations confirmed
improvements with medium effects, but these were lower
than improvements on other subscales. Clinically, this
stresses the difficulty of and need for specific transfer
activities as described in the KIDS manual (Schneider &
Kohmascher, 2022).

A major limitation of this study was the COVID-19
pandemic, which forced clinicians to pause treatments for
at least several weeks and to switch to video therapy with-
out having prior experience. Recent research shows that
video therapy can be effective in stuttering treatment in
this age group but possibly requires more treatment ses-
sions than treatment in the clinic (Lowe et al., 2014;
Tomaiuoli et al., 2021). The abovementioned transfer
activities were probably more difficult to arrange, because
face-to-face conversations were limited due to COVID-19
restrictions. Regardless of the actual treatment, the pan-
demic has affected children who stutter in a specific way
that is currently unknown. On the one hand, many chal-
lenging speaking situations, such as in school or sports,
fell away during lockdowns or home schooling. On the
other hand, those restrictions and isolation from peers
compromised all children’s mental health and well-being
(Ravens-Sieberer et al., 2021; Vogel et al., 2021) and pos-
sibly lowered the quality of life of children who stutter.
Moreover, data collection procedures during the study

had to be adopted into video sessions, which are, at least
for younger children, less common speaking situations.

Another limitation of this study was the lack of
follow-up data after the end of treatment. Such data
would provide evidence on the stability of treatment
effects, which is especially important in this age group
where recovery from stuttering is increasingly unlikely.
Due to high data loss, the availability of beyond clinical
data were also limited in our study. We learned that app-
supported recordings are generally a convenient method,
but some parents find it difficult to adhere to given time
frames and others are challenged in eliciting spontaneous
speech from a child. Finally, even standardized, objective
assessments have limitations in capturing stuttering behav-
ior and its changes, thus, influencing their validity. In
terms of stuttering severity, the judgment of physical con-
comitants is error-prone due to movements of the extremi-
ties that are not visible on the video or that are difficult
to distinguish from movements not related to stuttering.
The OASES-S offers broad insight into the personal expe-
rience of stuttering, but some items are difficult to under-
stand if children are less competent in the German lan-
guage or have not dealt with their stuttering before.

Acknowledging the challenge of evaluating the com-
plexity and heterogeneity of stuttering, we conclude that
the interpretation of our data was facilitated by the avail-
ability of objective (SSI-4) and subjective measures
(OASES-S, parental ratings), within and beyond clinic
data as well as data from children and parents.

Conclusions

Individual, outpatient stuttering modification treat-
ment with KIDS for school-age children who stutter effec-
tively reduces the affective and cognitive aspects of stutter-
ing within 3 months. In addition, clinically relevant
improvements in the behavioral aspects of stuttering can
be expected over the course of 12 months.
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made openly available. Further information regarding the
data and conditions for access are available from the cor-
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Acknowledgments

We thank Verena Hillebrandt, Michela Holzheimer,
Katrin Krug, and Birte Wiele for their assistance with the

Kohmascher et al.: Effectiveness of Stuttering Treatment in Children 4203

Downloaded from: https://pubs.asha.org 134.94.8.166 on 11/22/2023, Terms of Use: https://pubs.asha.org/pubs/rights and_permissions



study organization. Furthermore, we would like to thank
all participating clinicians and families who participated in
the study. We would like to thank Editage (http://www.
editage.com) for English language editing.

References

Alpermann, A., Huber, W., Natke, U., & Willmes, K. (2010).
Measurement of trained speech patterns in stuttering: Inter-
judge and intrajudge agreement of experts by means of modi-
fied time-interval analysis. Journal of Fluency Disorders, 35(3),
299-313. https://doi.org/10.1016/j.jfludis.2010.05.007

Alpermann, A., Huber, W., Natke, U., & Willmes, K. (2012).
Construct validity of modified time-interval analysis in mea-
suring stuttering and trained speaking patterns. Journal of Flu-
ency Disorders, 37(1), 42-53. https://doi.org/10.1016/j.jfludis.
2011.11.006

Andrews, C., O’Brian, S., Onslow, M., Packman, A., Menzies, R.,
& Lowe, R. (2016). Phase II trial of a syllable-timed speech
treatment for school-age children who stutter. Journal of Fluency
Disorders, 48, 44-55. https://doi.org/10.1016/j.jfludis.2016.06.001

Baumeister, H., Caspar, F., & Herziger, F. (2003). Treatment outcome
study of the stuttering therapy summer camp 2000 for children
and adolescents. Psychotherapie, Psychosomatik, Medizinische
Psychologie, 53(11), 455-463. https://doi.org/10.1055/s-2003-43390

Baxter, S., Johnson, M., Blank, L., Cantrell, A., Brumfitt, S.,
Enderby, P., & Goyder, E. (2015). The state of the art in non-
pharmacological interventions for developmental stuttering.
Part 1: a systematic review of effectiveness. International Jour-
nal of Language & Communication Disorders, 50(5), 676-718.
https://doi.org/10.1111/1460-6984.12171

Blood, G. W., & Blood, I. M. (2016). Long-term consequences of
childhood bullying in adults who stutter: Social anxiety, fear
of negative evaluation, self-esteem, and satisfaction with life.
Journal of Fluency Disorders, 50, 72-84. https://doi.org/10.
1016/j.jfludis.2016.10.002

Bloodstein, O., Bernstein Ratner, N., & Brundage, S. B. (2021). 4
handbook on stuttering (7th ed.). Plural.

Boersma, P., & Weenink, D. (2021). Praat: Doing phonetics by
computer. https://www.praat.org

Brignell, A., Krahe, M., Downes, M., Kefalianos, E., Reilly, S., &
Morgan, A. (2021). Interventions for children and adolescents
who stutter: A systematic review, meta-analysis, and evidence
map. Journal of Fluency Disorders, 70, Article 105843. https://
doi.org/10.1016/.jfludis.2021.105843

Brundage, S. B., Ratner, N. B., Boyle, M. P., Eggers, K.,
Everard, R., Franken, M.-C., Kefalianos, E., Marcotte, A. K.,
Millard, S., Packman, A., Vanryckeghem, M., & Yaruss, J. S.
(2021). Consensus guidelines for the assessments of individuals
who stutter across the lifespan. American Journal of Speech-
Language Pathology, 30(6), 2379-2393. https://doi.org/10.
1044/2021_AJSLP-21-00107

Constantino, C. D., Leslie, P., Quesal, R. W., & Yaruss, J. S.
(2016). A preliminary investigation of daily variability of stut-
tering in adults. Journal of Communication Disorders, 60, 39—
50. https://doi.org/10.1016/j.jcomdis.2016.02.001

Daniels, D. E., Gabel, R. M., & Hughes, S. (2012). Recounting
the K-12 school experiences of adults who stutter: A qualita-
tive analysis. Journal of Fluency Disorders, 37(2), 71-82.
https://doi.org/10.1016/;.jfludis.2011.12.001

de Sonneville-Koedoot, C., Stolk, E., Rietveld, T., & Franken,
M.-C. (2015). Direct versus indirect treatment for preschool

children who stutter: The RESTART randomized trial. PLOS
ONE, 10(7), Article e0133758. https://doi.org/10.1371/journal.
pone.0133758

Dell, C. (2000). Treating the school-age child who stutters: A guide
for clinicians (2nd ed.). Stuttering Foundation of America.

Euler, H. A., Anders, K., Merkel, A., & von Gudenberg, A. W.
(2016). Kann eine methodenintegrierende globale Sprechres-
trukturierung negative Emotionen mindern? [Can an integrative
speech restructuring treatment reduce stuttering-related negative
emotions?] Logos, 24(2), 84-93.

Euler, H. A., Kohmiischer, A., Cook, S., Metten, C., & Miele, K.
(2016). OASES-S: Erfassung der Erfahrungen von stotternden
Kindern [deutsche Ubersetzung des OASES-S] [Overall
Assessment of the Speaker's Experience of Stuttering
(German  translation of the OASES-S)].  https:/
stutteringtherapyresources.com/products/oases-german?variant=
33149202464908

Euler, H. A., Merkel, A., Hente, K., Neef, N., von Gudenberg,
A. W., & Neumann, K. (2021). Speech restructuring group
treatment for 6-to-9-year-old children who stutter: A thera-
peutic trial. Journal of Communication Disorders, 89, Article
106073. https://doi.org/10.1016/j.jcomdis.2020.106073

European Medicines Agency. (2016). Guideline for good clinical
practice E6(R2). https://www.ema.europa.eu/en/documents/
scientific-guideline/ich-guideline-good-clinical-practice-e6r2-
step-5_en.pdf

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statis-
tical power analyses using G*Power 3.1: Tests for correlation
and regression analyses. Behavior Research Methods, 41(4),
1149-1160. https://doi.org/10.3758/BRM.41.4.1149

Federal Statistical Office of Germany. (2022). Population in private
households, 2022, by migrant background. https://www.destatis.
de/EN/Themes/Society-Environment/Population/Migration-
Integration/Tables/migrant-status-age.html

Franken, M.-C. J., Kielstra-Van der Schalk, C. J., & Boelens, H.
(2005). Experimental treatment of early stuttering: A prelimi-
nary study. Journal of Fluency Disorders, 30(3), 189-199.
https://doi.org/10.1016/j.jfludis.2005.05.002

Guitar, B. (2019). Stuttering: An integrated approach to its nature
and treatment (5th ed.). Wolters Kluwer.

Harris, V., Onslow, M., Packman, A., Harrison, E., & Menzies,
R. (2002). An experimental investigation of the impact of the
Lidcombe program on early stuttering. Journal of Fluency Disor-
ders, 27(3), 203-214. https://doi.org/10.1016/s0094-730x(02)00127-4

Hayes, A. F., & Krippendorff, K. (2007). Answering the call for a
standard reliability measure for coding data. Communication
Methods and Measures, 1(1), 77-89. https://doi.org/10.1080/
19312450709336664

Hillebrandt, V. (2022). Changes of the impairment by stuttering
during the course of treatment: A process evaluation based on
data from the PMS KIDS trial [Poster presentation], Koblenz.

Hughes, J. (2021). Krippendorffsalpha: An R package for mea-
suring agreement using Krippendorff’s alpha coefficient. The
R Journal, 13(1), 413-425. https://journal.r-project.org/archive/
2021/RJ-2021-046/RJ-2021-046.pdf

Kohmiischer, A. (2017). Lésst sich die Lebensqualitit Stotternder
(er)messen? Deutsche OASES-Fragebogen als Ergidnzung einer
ICF-orientierten Stotterdiagnostik [Can quality of life of peo-
ple who stutter be measured? The German OASES-S for the
completion of an ICF-oriented assessment of stuttering].
Forum Logopddie, 2(31), 12-15.

Kohmiischer, A. (2019). Stottertherapie in ambulanten Einrichtun-
gen: Ein Abgleich der aktuellen Versorgungssituation mit den
Leitlinien [Outpatient stuttering treatment: a Comparison of

4204 Journal of Speech, Language, and Hearing Research e Vol. 66 e 4191-4205 ¢ November 2023

Downloaded from: https://pubs.asha.org 134.94.8.166 on 11/22/2023, Terms of Use: https://pubs.asha.org/pubs/rights and_permissions


http://www.editage.com
http://www.editage.com
https://doi.org/10.1016/j.jfludis.2010.05.007
https://doi.org/10.1016/j.jfludis.2011.11.006
https://doi.org/10.1016/j.jfludis.2011.11.006
https://doi.org/10.1016/j.jfludis.2016.06.001
https://doi.org/10.1055/s-2003-43390
https://doi.org/10.1111/1460-6984.12171
https://doi.org/10.1016/j.jfludis.2016.10.002
https://doi.org/10.1016/j.jfludis.2016.10.002
https://www.praat.org
https://doi.org/10.1016/j.jfludis.2021.105843
https://doi.org/10.1016/j.jfludis.2021.105843
https://doi.org/10.1044/2021_AJSLP-21-00107
https://doi.org/10.1044/2021_AJSLP-21-00107
https://doi.org/10.1016/j.jcomdis.2016.02.001
https://doi.org/10.1016/j.jfludis.2011.12.001
https://doi.org/10.1371/journal.pone.0133758
https://doi.org/10.1371/journal.pone.0133758
https://stutteringtherapyresources.com/products/oases-german?variant=33149202464908
https://stutteringtherapyresources.com/products/oases-german?variant=33149202464908
https://stutteringtherapyresources.com/products/oases-german?variant=33149202464908
https://doi.org/10.1016/j.jcomdis.2020.106073
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-guideline-good-clinical-practice-e6r2-step-5_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-guideline-good-clinical-practice-e6r2-step-5_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-guideline-good-clinical-practice-e6r2-step-5_en.pdf
https://doi.org/10.3758/BRM.41.4.1149
https://www.destatis.de/EN/Themes/Society-Environment/Population/Migration-Integration/Tables/migrant-status-age.html
https://www.destatis.de/EN/Themes/Society-Environment/Population/Migration-Integration/Tables/migrant-status-age.html
https://www.destatis.de/EN/Themes/Society-Environment/Population/Migration-Integration/Tables/migrant-status-age.html
https://doi.org/10.1016/j.jfludis.2005.05.002
https://doi.org/10.1016/s0094-730x(02)00127-4
https://doi.org/10.1080/19312450709336664
https://doi.org/10.1080/19312450709336664
https://journal.r-project.org/archive/2021/RJ-2021-046/RJ-2021-046.pdf
https://journal.r-project.org/archive/2021/RJ-2021-046/RJ-2021-046.pdf

Current Practice with the Clinical Guideline]. dbl Kongress,
Bielefeld.

Kohmiischer, A., & Heim, S. (2018). Prospective, multicenter study
on the effectiveness of out-patient stuttering treatment with the
stuttering modification therapy KIDS: PMS KIDS. https://
www.drks.de/drks_web/setLocale_EN.do

Laiho, A., & Klippi, A. (2007). Long- and short-term results of
children’s and adolescents’ therapy courses for stuttering. Inter-
national Journal of Language & Communication Disorders,
42(3), 367-382. https://doi.org/10.1080/13682820600939028

Logan, K. J., & Arnold, H. S. (2022). Section III: Diagnosis of
stuttering: School-age children. In P. Zebrowski, J. Anderson,
& E. Conture (Eds.), Stuttering and related disorders of flu-
ency (4th ed., pp. 119-135). Thieme Medical Publishers.

Lowe, R., O’Brian, S., & Onslow, M. (2014). Review of tele-
health stuttering management. Folia Phoniatrica et Logopae-
dica, 65(5), 223-238. https://doi.org/10.1159/000357708

Natke, U. (2019). Online syllable counter. http://www.natke-
verlag.de/silbenzaehler/index_en.html

Neumann, K., Euler, H. A., Bosshardt, H.-G., Cook, S., Sandrieser,
P., Schneider, P., Sommer, M., & Thum, G. (2016). Pathogenese,
Diagnostik und Behandlung von Redeflussstorungen. Evidenz- und
konsensbasierte S3-Leitlinie, AWM F-Registernummer 049-013,
Version 1 [Clinical practice guideline: The pathogenesis, assess-
ment and treatment of speech fluency disorders]. http://www.
awmf.org/leitlinien/detail/11/049-013.html

Onslow, M., Andrews, C., & Lincoln, M. (1994). A control/
experimental trial of an operant treatment for early stuttering.
Journal of Speech and Hearing Research, 37(6), 1244-1259.
https://doi.org/10.1044/jshr.3706.1244

Ravens-Sieberer, U., Kaman, A., Otto, C., Adedeji, A., Napp,
A.-K., Becker, M., Blanck-Stellmacher, U., Loffler, C.,
Schlack, R., Hoélling, H., Devine, J., Erhart, M., &
Hurrelmann, K. (2021). Mental health and psychological stress
of children and adolescents during the first wave of the
COVID-19 pandemic-results of the COPSY study. Federal
Health Gazette—Health Research—Health Protection, 64(12),
1512-1521. https://doi.org/10.1007/s00103-021-03291-3

Riley, G. D. (2009). SSI-4: Stuttering Severity Instrument—Fourth
Edition: Examiner’s manual and picture plate. Pro-Ed.

Rosenberger, S., Schulte, K., & Metten, C. (2007). Intensive Stut-
tering Therapy - first Results of an Evaluation Study. Forum
Logopddie, 21, 20-25.

Sandrieser, P., & Schneider, P. (2015). Stottern im Kindesalter
[Stuttering in childhood] (4. Aufl.). Thieme.

Schneider, P., Kohmaescher, A., & Sandrieser, P. (2023). KIDS:
A modification approach in stuttering therapy for school children.
In H. Sensterud & K. Wesierska (Eds.), Dialogue without bar-
riers: Comprehensive intervention in stuttering (pp. 195-229).
Agere Aude. https://www.logolab.edu.pl/wp-content/uploads/
2023/06/Chapter-7-.pdf

Schneider, P., & Kohmischer, A. (2022). Schul-KIDS.: Manual zur
Therapie stotternder Schulkinder [School-KIDS: Manual for
the treatment of school-age children who stutter]. Natke.

Schneider, P., & Sandrieser, P. (2018). Therapiemanual Schul-
KIDS [Treatment manual School-KIDS]. Miinster.

Sidavi, A., & Fabus, R. (2010). A review of stuttering interven-
tion approaches for preschool-age and elementary school-age

children. Contemporary Issues in Communication Science and
Disorders, 37(Spring), 14-26. https://doi.org/10.1044/cicsd_37_
S_14

Sjestrand, 10&., Kefalianos, E., Hofslundsengen, H., Guttormsen,
L. S., Kirmess, M., Lervag, A., Hulme, C., & Bottegaard
Nass, K.-A. (2021). Non-pharmacological interventions for
stuttering in children six years and younger. Cochrane Data-
base of Systematic Reviews, 9(9), Article CD013489. https:/
doi.org/10.1002/14651858.CD013489.pub2

Sommer, M., Waltersbacher, A., Schlotmann, A., Schroder, H., &
Strzelezyk, A. (2021). Prevalence and therapy rates for stutter-
ing, cluttering, and developmental disorders of speech and
language: Evaluation of German health insurance data. Fron-
tiers in Human Neuroscience, 15, Article 645292. https://doi.
org/10.3389/fnhum.2021.645292

Statista GmbH. (2023). Age structure of the population in Germany as
of December 31, 2022. https://de.statista.com/statistik/daten/studie/
1351/umfrage/altersstruktur-der-bevoelkerung-deutschlands/

Tomaiuoli, D., Del Gado, F., Marchetti, S., Scordino, L., &
Vedovelli, D. (2021). Telepractice in school-age children
who stutter: A controlled before and after study to evalu-
ate the efficacy of MIDA-SP. International Journal of Tel-
erehabilitation, 13(1), Article e6380. https://doi.org/10.5195/
1jt.2021.6380

Van Riper, C. (1973). The treatment of stuttering. Prentice-Hall.

Vogel, M., Meigen, C., Sobek, C., Ober, P., Igel, U., Korner, A.,
Kiess, W., & Poulain, T. (2021). Well-being and COVID-19-
related worries of German children and adolescents: A longi-
tudinal study from pre-COVID to the end of lockdown in
Spring 2020. JCPP Advances, 1(1), Article €12004. https://doi.
org/10.1111/jcv2.12004

von Gudenberg, A. W. (2006). Kassel stuttering therapy: Evalua-
tion of a computer aided therapy. Forum Logopddie, 20(3), 6-11.

World Health Organization. (2001). International classification of
functioning, disability and health (ICF).

Yaruss, J. S., Coleman, C. E., Beilby, J., & Herring, C. (2022).
Section IV: Treatment of stuttering: School-age children. In P.
Zebrowski, J. Anderson, & E. Conture (Eds.), Stuttering and
related disorders of fluency (4th ed., pp. 174-191). Thieme
Medical Publishers.

Yaruss, J. S., Coleman, C. E., & Quesal, R. W. (2016). Overall
Assessment of the Speaker’s Experience of Stuttering
(OASES-S): Ages 7-12. Stuttering Therapy Resources.
https://stutteringtherapyresources.com/products/oases-english?
variant=33149535518860

Zang, J., Ziickner, H., & Schulte, K. (2010). Erprobung eines
Diagnostikinstruments zur Erfassung verdeckter Merkmale in der
niederfrequenten ambulanten Stottertherapie [Testing the German
version of the questionnaire ACES in low frequent ambulant
stutter treatment]. Sprache, Stimme, Gehor, 34(3), e42-e47.
https://doi.org/10.1055/s-0029-1246208

Zava Sprechstunde Online GmbH. (2021). Sprechstunde Online.
https://sprechstunde.online/

Zebrowski, P., Rodgers, N., & Gerlach-Houck, H. (2022). Section
IV: Treatment of stuttering: Adolescents and adults. In P.
Zebrowski, J. Anderson, & E. Conture (Eds.), Stuttering and
related disorders of fluency (4th ed., pp. 192-214). Thieme
Medical Publishers.

Kohmascher et al.: Effectiveness of Stuttering Treatment in Children 4205

Downloaded from: https://pubs.asha.org 134.94.8.166 on 11/22/2023, Terms of Use: https://pubs.asha.org/pubs/rights and_permissions


https://www.drks.de/drks_web/setLocale_EN.do
https://www.drks.de/drks_web/setLocale_EN.do
https://doi.org/10.1080/13682820600939028
https://doi.org/10.1159/000357708
http://www.natke-verlag.de/silbenzaehler/index_en.html
http://www.natke-verlag.de/silbenzaehler/index_en.html
http://www.awmf.org/leitlinien/detail/ll/049-013.html
http://www.awmf.org/leitlinien/detail/ll/049-013.html
https://doi.org/10.1044/jshr.3706.1244
https://doi.org/10.1007/s00103-021-03291-3
https://www.logolab.edu.pl/wp-content/uploads/2023/06/Chapter-7-.pdf
https://www.logolab.edu.pl/wp-content/uploads/2023/06/Chapter-7-.pdf
https://doi.org/10.1044/cicsd_37_S_14
https://doi.org/10.1044/cicsd_37_S_14
https://doi.org/10.1002/14651858.CD013489.pub2
https://doi.org/10.1002/14651858.CD013489.pub2
https://doi.org/10.3389/fnhum.2021.645292
https://doi.org/10.3389/fnhum.2021.645292
https://de.statista.com/statistik/daten/studie/1351/umfrage/altersstruktur-der-bevoelkerung-deutschlands/
https://de.statista.com/statistik/daten/studie/1351/umfrage/altersstruktur-der-bevoelkerung-deutschlands/
https://doi.org/10.5195/ijt.2021.6380
https://doi.org/10.5195/ijt.2021.6380
https://doi.org/10.1111/jcv2.12004
https://doi.org/10.1111/jcv2.12004
https://stutteringtherapyresources.com/products/oases-english?variant=33149535518860
https://stutteringtherapyresources.com/products/oases-english?variant=33149535518860
https://doi.org/10.1055/s-0029-1246208
https://sprechstunde.online/

	Effectiveness of Stuttering Modification Treatment in School-Age Children Who Stutter: A Randomized Clinical�Trial
	ABSTRACT
	Evidence Base for Behavioral Stuttering Treatment in School-Age Children
	Kinder Dürfen Stottern: Stuttering Modification Treatment for School-Age Children Who Stutter
	This Study

	Method
	Study Design
	Participants
	Randomization and Blinding
	Intervention
	Outcomes
	Data Analysis
	A Priori Power Analysis and Determination of Sample Size
	Statistical Analysis


	Results
	Treatment Effects After 3 Months
	Trajectories 12 Months Postonset of Treatment (Combined Groups)

	Discussion
	Strengths and Limitations

	Conclusions
	Data Availability Statement
	Acknowledgments
	References



